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RADIO EXCHANGE LTD.

NEW EDU-KIT MAJOR

COMPLEYELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT

BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Transistor Earpicce ® 4 Trandiator lush Pull @ Datteryleas Orystal Hadio
Radio Amplifier & One Teansistor Radio
® Signal Tracer *7 Transirtor Loud- @ 2 Transislor  Regenera-
® Bignal Enjector speaker Radio MW/LW. Live Radlo
®T st Tester NP o3 “Eraniutor Shart ® 3 ‘Translitor Regenera-
fanaEton ester  NFN Wave Rudio tive Radlo
® Electronle Metronome & Audlble Continuily
® 4 Transigtor Push Pall Tester

Amplifier
@ 24 lesistors @ 21 Cap itors B

# Electronic Noise Genera-
tor

10T intors @ 3]" Laud

# Sensitive Pre- Amplifier.
® Earpiece & Mlica Baseboard

® 3 12-way Connectors @2 Volume Controls @ 2 Slider Switches # 1 Tuning Condenser @ 3 Enobs
@ Ready Wound MW/LW/SW Cuolla @ Ferrite Rod @ 6} vards of wire

® I yarl of sleeving, ete

Complete kit of parts inctudlnc construction plane
Total building costs EP*QQ P.p. and Ins. 85p

VHE. AR
CONVERTER KIT

Bulld this cenverter kit and
receive the alrerofl band by
plaging it by the side of a
radio tuneil Lo inedivn wave
or the long wave band and
operating av sbown in the
jneiructions  supplied  free
witl oll parla.

Taca a rctractalile chrome
plated telessopie acrial, gam
cantrol, V.IOLT. tuning
capacitar, Lronsistor, etc.
All parts including case
and plans

£3.95

Ay

POCKET FIVE

Now with 3in Loudspeaker
3 tunable
bands. MW, LW
and trawler band.
7 stages, 5 tranais- 13
tora and 2 diodes, 11
supereenajtive ferrite rod -
aecrial, attractive black and
gold case, BizeB5iin X 1jin
% 3% in approx.

Complete kit ol parts including construetlon pians.

Du.ild'.:il‘:;.éo‘tlr £ 3+6 ﬁ;f.‘ ;5':

B on o

E c K Self Contained Multi-Band
s albe ¥, H.F. Receiver Kil.

B traneistors and 3 diodes. FPush pull output.
3in lood=peaker, gain control, superk § seciion
swivel ratchet and retractable chrome plated tele-
acople aecial, v.FL.F, tuning capacitor, resistars,
capacitars, trapsistors, ete. Wil recelve T.V.
soind, publie service band, aiperait, ¥.H.F. local
stations, ete. Operates Irom a I volt P.P. 7
battery (not supplied with kith

Complete kit of parts £7+95 P.P. and Ins. 70p

bl Y

ECK. 4

T wa
2 Short Ware Bands, Receiver Kit.
With sin ¥ Jin loudspenker,
gain conirol, and rotary switch. 7
6 aectibn chrome-plated telescoplc merlgl.

ds, MW, LW, Trawler Band,

Pueh pull output stage,
transstors and 4 diodex.
Sin sensitive e

NEW ROAMER TEN
MODEL R.K. 3

MULTIEAND V. HLF. AND AM.
RECEIVER

13 TRANSISTORS AND FIVE DIODES.
QUALITY 5 % 3" LOUDSPEAKERS

WITH Multiband Y.1L.F. sectlon covering Mohiles,
Awveraft, T.v. Sound. DPublic Scrvice Band. Iocal
V.H.F. 8tations, ete. And Multiband & M. section with
Airspaced Slow Molion Drive Tuning Capacitor for
easier and sogurate tusing, covering MW.1, MWD,
L.W.Three Bhorl waveBandsB. W, 1AW .2, 8 W Zamd
Trowler Band, Built-in Ferrlie Rod Aerial for Medlun:
Ware, Long Wasve and Trawler Band, etc., Chrone
Plated Teection Telescopic Aetlal. angled and rotztable
for peak Bhott Wave and V.H.F. reception. Push-
Pull output using 600mW Transistors. {Gain. Wave.

Change and tone Coutrnls. Flustwo Bllder Switches

s " Nepatlve Feedback cirenit aml SPECIAL POWER

ROOBTER SOCKET AND RES[BTéR. 1o virtually
iipuble gain if requived. Poweicd by P. B 9-9 volt
Battery.

Coniplete kit of parts including cairy -
ing strap. Bullding Instructions and
opeTating Manuvals.

£13.99

Inc. P & P,
Case encloaure kit (if required), £1-80 ne. 1. ¥ and Jos.

==

ready wannd ferrite rod aerial, tuning

itor, T f————
]
capacitors, etc, Operates from a & volt B.P. 7 battery (nut’. "_‘—‘—-—-—-_.___—-_

supplled with kit).

Complete kit of parts #7+2 5 PP and Ins. 70p

Case enclosure kit (if Jequited) £1°50 inc. ¥.P, and Tna.

ncluding Construcsion Plans

EDU-KIT JUNIOR

Completely Solderless Elecironie Construction Kit.
projeets wwithout Holderipg Leon or Solder
Radio Medium Wave Coverage—No Batlers J

Build these

4 Creatal
negessacy
< Omne Transistor Radio
% 2 Transistor Regenerative Radio
< 3 Tranaistar Earpiece Radio Medium Wave Coverage
“ 4 Transistor Mcdlum Wave Loudspeaker Radio
+ Flecironic Noler Generator
+ Electronic Metronome
4 P'ranststoc PushfPull Ampliiticl

*
All 1Ja:l-l including loudapeaker, earpiece, MW ferrite rod serial,
itorn, st te.

NEW
Everyday

.
Series

Build this exciting
new  deries  of
designs,

E.V.5, 5 Transistors and

2 diodes. MWILW, Powered by 43V

battery. Ferrite rod aerial, tuning cosdenser, volume
control, and now with 3in. lowdspenker. Attractive
ease with red Bpeaker grille. Bize 9in. % 62in. x 23,
approx. All parla incloding Case and Plape.

Total Building costs ‘4’30 P, &P -+ Ins. 60p

E¥.G. Case ond looks ags above. 6 Transietors
3 diodes. Powered by 9V battery. Ferrite rod aerial,
3m. loudspeaker, efc, MW/LIW goverage. Push/Puil
output.

All parta incluging Cae and Flans.

Total Building costs ‘4095 Y. & P. 4 Ina. 65p

£..7. Caxe and Looks sa above, 7 ‘Lransistors and 3
drodes. Six wavebands, MW/LW, Trawler Band 8W1,
#7W2,8W3, powered by 9V batters. Push pulloutput.
Telescople aerial for ehort waves. 3in. Loudspeaker.
Ali parts including Caae and Plans.

Total Building Coste £6'95 P & P. - Inos 70p

. TEA TS,  #LC.
Complete kit of parts F.&T
ineluding constrnetion plans ‘6'5 5 4 Ins. 60p

To: RADIC EXCHANGE LTD.
61A High Street
Bedford MK40 15A

Tel.: 0234 52367, REG NO. 788372
® Callers side entrance "Laveils'” Shop.
@ Open 10-1,2.30-4.30 Mon . Fri. 9-12 éat.

Ienclose&. . .. . ..... . for.. ...... ...

NAIDE oo cvan e e

....... e eeeieiaieeeo... PELJTE
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CONSTRUCTIONAL PROJECTS

METAL PIPE OR WIRING LOCATOR by C. C. Whitehead
A simple safety aid for the D.1.Y. man

P.E. ORION TUNER—2 by D. 5. Gibbs & /. M. Shaw
Construction, testing and final adjustmenis

GAMES MACHINE by D. Burn
A programmed random number generator

BREAKDOWN TESTER by M. H. Gearge
Check Zener diode and transistar hreakdown voltages with this mains-driven unit

GENERAL FEATURES

GETTING TO GRIPS WITH MICROPROCESSORS by D. Brown
Understanding and using these new devices

SEMICONDUCTOR UPDATE by R. . Coles

A look at same recently released devices

SOLID STATE TV CAMERAS by D. V. Eddolis
A survey of developments

INGENUITY UNLIMITED

Car Lamp Manitar—Simple Timer—Madel Train Cantraller—L.E.D. VU Meter—Quiz Monitor—
Simple Siren—"Preset-to-One" Caunter—Variable Chance Ratio Device—Vaoltmeter

impedance Multiplier—Tell Tale Alarm

NEWS AND COMMENT
EDITORIAL—A Disingenuous Few

SERT SYMPOSIUM ""MICROPROCESSORS AT WORK'"'
An impression

SPACEWATCH by Frank W. Hyde

Space Shuttle—Mars—Sayuz 22

‘NEWS BRIEFS

TV Import Restrictions—Code of Practice—Qverseas Symposium & Exhibitian
MARKET PLACE

Interesting new praducts

STRICTLY INSTRUMENTAL by K. Lenton-Smith
Electranic music matters

INDUSTRY NOTEBOOK by Nexus

What's happening inside industry

PATENTS REVIEW

Thought-provoking ideas on file at the British Patents Office

"INDEX FOR VOLUME 12

Our January issue will be on sale an Friday, December 10, 1976

(for details of contents see page 955)

952

956

369

9717

963

976

980

987

951

965

966

984

985

986

993

994

@I1PC Magazines Limited 1976. Copyright in all. drawings, photogranhs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reoreducticn or imitations In whole or pari are exoressly forbldden, All reasonable
precautions are taken by PRACTICAL ELECTRONICS 10 ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legat responsibility for it. Prices quoted are those current

as we go to press.
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FROM THE BIG

For details of this ang the many other exciting
instruments in the Chinaglia range. including multi-
meters, component measufing, automotive and
slactronic instruments, please write or telephone.

GEST RANGE OF GOOD QUALITY MULTIMETERS

CHNAGLIA ...

DOLOMITI

20k/V a.c. and d.c.

A NEW HIGH SENSITIVITY MULTIMETER
WITH ALL THE FEATURES YOU wILL EVER NEED

Accuracy: d.c. ranges, =2-0%, 2.c. and N ranges =2 5%.

39 ranges: d.c. V, 0=150mV, s00mY. 1-5V. 5V, 18V, 50v, 150V, 500V, 1-5k¥.
d.c. 1, 0-50uA. 500uA, SmA, s0mA, 500mA, SA; a.c. ¥, 8V. 18V, 50V.
150V, 500W, 1-5kV; a.c. 1 SmA, 50mA. 500mA, SA; dB -0 to
1£5 in B ranges: N 0-0-5Kk{1, 5K, 50k, 500k, s5MN. S0MN;
BFa0kpF, 500kpF.

Automatic overload proteciion and high current range fusing

Scale mirror and line pointer for accuracy of reading. Single knob main range
switching and all panel contrals. C.E.l. Class 1 movement with sprung lewel
bearings. Extended 92mm scale length for extra clarity. Compact ABS case
125 % 131 x 37mm. Weight 650g with batteries. Supplied complete with carrying
case. fused leads. hand-book and tull 12-month guarantee. Optlonal 30kV d.c.
probe available.

Meter £40-50 incl. VAT (E1 P. & P.)
30kV Probe £12.85 incl. VAT

@E@@E Instruments Ltd.

18 MULBERRY WALK - LONDON 5wW3 6DZ - TEL. 01-352 1497

TWIN BANK 5 1647 |
UNIT

{less lamps] | ENGTH

144 inchea

‘S & w4

‘-—'-;-u;. - 2 o e
Wired reacy e

jete woth three ¢ 4

e acaguenonty L1071 ¥ =
that HasR BT andom &

Soundto Light ..
MASTER UNIT iz | |

2;

BC.

Fitting

955

e
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BC Fin ing | ES Fitting
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100 WATT SPOT LAMPS
RED.YELLOW,GREEN

BLUE.

CLEAR

-

3 lumps
£354
S. Fitting

ALBEN ENGINEERING CO. LTD.

LIGHT
NIT

8 Length

N

{less lamps)

Elﬁingg‘l’g;s_n_ Eitsung;_ll;gg

prce fist,

DEPT Pt THE CRESCENT, WORSTHORNE,

BURNLEY. LANCS. Tel-Burnley 20940

930

10,000uF 16VW ELECTROLYTICS. Size 34 x 14 at 15p, & for S0p.

SMHz 10% CAYSTALS, At 5lp each.

POWER TRANSISTORS. MPB312 pn.p.
A2010 at 80p.

GOOKHZ 1 QXAJ CRYSTALS. Al 50p each.

OUAL GATE MOS FETS LIKE 40673. At 33p, 4 for £1-10.

TEXAS PNP POWER DARLINGTON TYPE TIL117. At 35p each.

STC 12v DPOT.RELAY. At 5p.

GLASS WIRE ENDED 20XHz CRYSTALS at 5ip.

1 POLE 21 WAY ROTARY SWITCHES. At E5p.

1,250 PIV 1A SILICON DIODES. BY234 at 12 for £1.

BF177 100V NEN 60CMW TRANSISTOR. 10p, & for 50p.

COMPRESSION TRIMMERS. 10PF. 30PF, 50PF, 150PF, 750PF, 1,000PF Al at Bp each.

B7G GLASS CRYSTALS. 324, 327, 333, 335-5. 338, 339, W1, M2 M5, 346, 348, M9,
350, 352 354, 355 359, A58, 370, 382, JBGKHz. Al 40p each,

SILICON SOLAR CELLS. 0-5v 5MA at 35p each.

800V 24 PLASTIC TO3 NPN POWER TRANSISTOR RZEMCA. At 50p.

TEXAS PNP CARLINGTON POWER TRANSISTORS TIPT7. Al 35p.

2,000 PIV 100MA WIRE ENDED SILICON DIODES. 7 for L1,

VHF POWER TRANSISTORS, Unmarked 2N3356 at 40p, 3 for £1.

PLASTIC SCR'S. 50 PIV BA at 15p, 40PIV 54 at 40p.

104 STUD MOUNTING SCR'S. 100PIV at 25p, 400PIY at S0p, BOOPIV &t 60p-

1,000uF 40V ELECTROLYTICS. Size 1} x §in. at 3 for 35p.

SILICON BRIDGES. 100PIV 10A at 83p, 200PIV 24 at 30p, 400PV 1A at J0p.

TAG ENDED ELECTROLYTICS. Size 2§ % 13in. 3.300uF B4VW at 50p, 4.700uF 40VW
at 45p.

& ASSORTED WIRE WOUND RESISTORS. 1 to S0W al §Tp.

200 CARBON FILM §W RESISTORS. Assorted ad values at 75p.

100 ASSORTED MIN, §, $w RESISTORS. 17 diffarent values at 57p

MULLARD 455KHz VERSION OF LP175 FILTER with Data at S5p.

TEXAS RF TRANS!STORS TYPE BFZ24. AL 6 for §7p.

80 METRE 10% CRYSTALS. 3345 af 40p each.

50 AC123 TRANSISTORS, Branded but uniested for 57p.

10 Bi:F 300¥W ELECTAOLYTICS tor 57p.

al 15p, MPB112 np n. at i5p, R2008 at 50p.

Please add 20p for post and packing on orders under £2 Overseas orders at cost.

J. BIRKETT

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF
Tel. 20767
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TECHNOLOGICAL
Q000 @ FRECISION PRODUCTS

cBM range of Quality TEXAS
Tl The ZYCON Electronic Watches | Foiiousirins, ioatimg! i 2 w5
L.C.D.

tian kay + 15 mets parenthises. =,
:mf:tllllf!n:r-w..g%k:%m L E D ete. Ballery saver-display & auto cut-off.
® Re:lnrucul- BA=1 ) ONLY {R) £15-90. Recharger kit £7-85,
e KLC3 7 KEDS
L.C.D. Conatant diaplay 4 5-Functs. SRows Hra, Mins,
Shows Hrs, Mins & Sece, Mth & Date, 4-¥r

(R) £15-90
SR5TA Hlus—As
pulesting secs. Chrome calendar. Besutlfully
finlsh with Stainless finlahed with Sistesl back
A

nglllur axchange
@& Mamory plus

@ Store racall

@ Slgn changa

above but  wlth
Independent
® Algebraic jagle. Stael back and FREE FREE Leatharatte glemagies. UM:::f
£10-90* hArgicu:ll:thl'Elzsgﬂslo Strap. £49-95 Vnpriunet: Standard
414BR_10-diglts, 2 axpenents, Full log | oo oo 2800 Gold Plate £22-93 FEHIELE LeTr
and trig functions. X%, Reclprocal 77, Lcs HEDS A fantastic B-Functiois-— . .
X root of Y. Polar rectangular co- number generation
g Rechar Conatanlly ahows hrs, mins window display shows 4 20 basic con-
dIntas, L e i 9 | 4 Pulsating secs. Prezs Hra, Mine, Ssca, Mth & verslons and thels
sbln, Maan an; andard devlation. command butten far mth Date. Day of waek In (¥ereaSRuchiarga.
{R) £26-90 & date, press again for :30:’?‘-“5;":?!2:{':“"{ abie.
SR4190R. 10-dig1, 2 Exp. 90 function ::l:rt:r:nﬁ'ﬁy&";n?r?s'[.; . 4 Yr calandar. Case In (R) £47-%0
Er'—pronrummud. metric conversions. | mih & date every 2 secs. \ “*Heavy Rhodlum on Brass
xtra functlens to the 414BR:—Perms I resets to Hme. 4 yr cal. +l?c.l;1t;:|§r:¢;:ernss
m
adjuatable bracelet,

ey

programmable.
10-diglt, 2 Exp.

10 Indepandent
memaories, all log,
trig and statistical
funciions. Can be
programmed for
mathematice,
siectronle
englnesring,
atatintical,
financlal and
navigatlan.

Binomial diaielbutigns, factorlal, eom-
plea numbers, hyparbelle functlena, | Gold Plata £42-40.
Ilnaar ragrenslon snd intagration of Y= [ FREE matching bracetets

) £36- 90 v'zlll.h each,

CE
R‘l'w—slmllnr to the 4148R. Graa: gﬂ‘lﬁu':gur?rksmlns o
diaplay. Battery operntad £20- 90 ol ar g !“._.Pr“s

d button f h
SINCLAIR £ dare. Press agsin for
""wﬁh‘

SRA—100 atep
and eombinations. Gamma. Polssan and § ‘Njta Lite' £37-99
Gold Piate £33 3¢

HEDS PLUS
Month & Day of the Weekt
In Lattars! Shows Hre,
Mins. Sece, Date. Mih &
Oate, Day of Week, Auto
4-Yr calendar, A.M./P.M.
Set/Indicate. One of the
mpst sophisticated
l watehas at this price. i
Accurate to within e few ]
secs & year. Finished in
Satin Stainlean Steel wlth ¥
FREE matching Steeal
bracelet. Trimest watch Inthe world. 20 banl etic cards and programmae
50

sacs readout. Satting for
gemﬁﬂ?lﬁcE alternating hrs & mias to
5-digit ® 2 Exp @ mth & date avery 2 sgca.
CACEkey ®8in @ Aulo-time resat. 4 yr
¢on @ an @ arcsin calendar. 'Nite-lite’.
® arccos and tan FREE matchlng S/Steal
@ reclpracal @ Eto bracelet £39-95
the X @ netural log Heavy Gold Plate on 5/Sieel
@ antllog ® memory with matching G.P. Bracelet £44-95,
+ @ memory — All ceme In FREE Pressntation Box f
: l'r\"l‘:m:g 2::1;:?99 All Zycon watchas carry our 'NO QUIBBLE" 1 V“J' Guarantee
@ EE exponent lszs—l-digit 2 Exp. 100
@ change notalion

£57-90 (R)
SR52-224 programme ateps. 20 Inde-
pandent memcries. 9 lavel parenthesln.
Card rrugrﬂmmahla Suppllied with

ONLY Gold Piate £40-50 manual. FREE any one of the following
pre-programmea manuals: 1, Staliatics.

£lectrical Engineering. 3. Math-
amatics. 4. Finance. Each worth £25.

£199:00

programmable.
@ PLUS adegree  ——— R F N. Full leg. & trig Novus NEW!
Feolan[EwitER: onwy £10:90 | funclions, X¥ Exchange. 4 NEW 4640. 10.digit, 2 Exponent’ 54 )
1 : {unctions. RPN 4-level Roll Stack, 3, lully o
OXFORD 300 £42-00%g lon. memary,d roll stach. LRSI s ea bl The Ideal Ladies
Larger ve:ssion of above. skip, delete, accessible Siat & Metrlc Canver- Xmas Present!
additionai  programmes ll:ns e, (R) £42-90 - s e
A ZYCON Y WS (m) eara0 e
E'R“) £“34|'90| aI'%e_!_:‘mm[Ct mmmm(ahl)‘ e Hrs, Mins, Secs, Mth,
I . All trlg & logs. step-.pl 3 Dale, Dayl She'tl lave
EXCLUS' VE! %‘“"L"'R."“.’," al,cd:, Tc (R) £31-90 - l"ﬂ' DJ'CIG “',l
wW exp. Algebralc ingle. . -
ALARM ATCH Full address loglc. Deg 8018—Meirlc £15-90* lr::):icl vl;iz’l.rdr;l.I:n
JUST ARRIVED "‘" "5‘ Rz‘i”;“'” oaorcs 8020—Flnancier. £15-90* GOLD PLATE with
i ilabla fr 2 25 3 matching flexible,
::IYT“':!:M:IH:M Sszq) Noen-programmabla s R“:ﬁ;u“hla' Flnanclerégo-.llgea adjustable bracelet. Alsc
dlpltal Alarm Walch veralon af ﬁ,e 2525 |,|c| B (R} 4 avallabie with siyllsed
shows Hra, Mins, i ) (R) £22:90 $030—Siatisticlan -G0* rome Bezel and
Secs, MLh, Data & ngmﬁ?:;, |,",| .g.:k Alltrlg and i £15-90 Stainless Steel Bracelet.
Day! § Min acvance log functions. /. 7. Recipracal. #025—-100-stcp programmable Siatlatl- L=y ONLY £39.95
?.:':ﬁ?.;:r':h"""' Meamory etc. £12-90* clan. Rechargeable. (R) £34 -91 S/Slasl £30-95
PULSATING BLegr CASIO
ot hon o new rxehSI0 ¥ DECIMO DIGITAL CLOCK/RADIO
5 MI L{ o
..“:'}u.-m.?’ ater QNLY £98.90 | steps, 11 memaories, Cundi.llnnal jumps, £33 .05 ﬁ"':"iq 5§!rcf,u, £1 pdp LARGE DIGITAL READOUT

This (e the mast unlque clockfradlo in the
country today having a sa’t 1§ high orange-
glaw digltal readout which |8 completsly
allent and non-pulsating. In & beautiful tesk
atyle cabinat with up-to-date VHF/MW radlo.
You can awaka to soft musle or alarm—and
M you want up to 10 minules mare—|uat preas
the 'Drowse’ bulton. Aulomatic B0 minule

“sleep' buttan In cass you drop off while the radia's an.

= ORDER FORM -

remindar. AM/PM +£1-50 Ins & PAP Sub-routine franllons 8 + 2 mxp. Arl
flnmrel. Slmpla to logn & trigs. £49-95%
sot. Alarm-get check, Single commarnd | FX20 (itius) logs,
button for all tima {enctions. HO MOR trigs .(1¢_ 31 sli
PARKING FINES and NEVER MISS
APPOINTMENTS] Solid Stalnlass | FX15. As above but
Steal throughoul with matching bracelet. larger and Including
—_— a Ilrulr dlnplay.
TWO, YES TWO SOLAR | x"key, 7 key.
WATCHES JUST IN! ONE IS Reclpruc:l‘ key.

FX 101. De Luxe

FOR FUl.I. DETAILS! model with atmilar

ROCKWELL S oo e ioiia
= +21_-2‘D‘f5w+.‘} e FHDNE CALLS AND PERSONAL CALLERS WELCOME MONS 1o
MRD. 5.4 101, £93.50 THURS BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10 w.m, to 1 p.m.
or 5-digit uqsap N To: BAAGLAY ELECTRONICS Dapt, PET1
Green displsy. FX19. Full Sei plus 1115 FINCHLEY ROAD. TEMPLE FORTUNE LONDON N.w.11

Stora. Slmilar to fractions, dag rad,

Please send me .o, -oomemeeieeeee

] 4
I'hl 33:! lasn S“)llgdegr'lc' mem, ex:. l l
E‘i‘;talo‘ Fxn:“-lo?g;];ngg‘g - ' withfwlthout gplional malns adapior. | enclose cheaus/money order total =
verslon o 2 e
gddlnlll);zg,diu“m ALS -digit fractlon cale. £43 -95* l value £ ... oociiiisieanren.. Ploasa add 550 to all Items to cover p. & p
Addnllﬂgnﬂ :l:]‘nu: AL, 10-dight fraction calc. £45.95% I NAME (. I
Polar rac., ca- ADDRESS ........-. -
ardinates, 105, rad ALL ITEMS CARRY A I |
£23-80* FULL YEARS GUARANTEE I i I R I
61R Green display. 8-digis. All Irig *=Fres B.S.l. approved adaptor.
' y (R)=Fres_racharper. FHONE. EARcLAchRD oR rc
nd log funcllons.  (R) £22-05 ALL PRICES INCLUDE VAT ACCESS ORDER 7

S A S S S I S S S S e ey S
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TRANSISTOR UNIVERSAL AMPLIFICATION Co. Ltd.

PHONE 01-672 3137/672 9080

© MONO DISCO MIXER
WITH AUTO FADE

Designed for the discerning D. J. of prolesslonal standard. Cttering a vast
variety f functons, Controis: Mic Vol; Tone, over-ride depth, aute/manual

' PRE AMPLIFIERS
VADS

Designed for use with TUAC power amplifier modules..Extensive research has
gone inlo various wide range tone control circuits produces superb sound
quality. Thousands are alreacy if use jn high quality professionat amplification

sw; Tape Vol; L & A Deck Faders;

Deck Volume; Treble and Bass; H. Phon

systems.

Spacification: Deck inputs—50mV
tolal range 36dB at 15kHz—Bass
200 ohms upwards 2mV Into 22k. Mlc Ton
15kHz. Tape inpul—100mV into 200 ohms.

Vol Selector; Master Vol On/Oft sw. Max output IV AMS.
jnto 1M0; Deck Tone Controls—treble
sotal range 36dB at 50Hz, Mic Inpul—

@ Control—Tatal range 40dB al
Pawer raquirements 20-50 volts

d.c. at 50mA. R.ILA.A. comp mag Inputs availabie 75p extra.
PANEL SIZE 18 % 4tin. DEPTH 3in. £39 . 75

THE PIEZO SUPER HORN
has all the features! ONLY £10-95

® NEEDS NO CROSS-OVER
NETWORK

® FREQUENCY RESPONSE:
4,000-30,000Hz = 3dB

® PATENTED MOMENTUM DRIVE
PRINCIPLE

VADA Vol. Treb. Mid and Bass contrals. HI. IMP FET. /P suitable Mid. Guitar,
Radio, Crystal/Ceramic P.U, Sensitivity 4mV. Treble + 35dB at 16kHz, Mid +
20 - 1508 at 1kHz. Bass + 20 — 10dB at 40Hz. £8 o 50

VADG Vol Treb. and Bass controls. Sensitivity 8mV. Treb. + 28 — 15dB at 12kHz.

Bass + 18dB and 40Hz. £7 b 50

SVAD8 STEREQ PRE AMP Vol. Trep. Mid and Bass controis. WP
surtable. Guitar, Radio, Crystal/Ceramic P.U. Sensitivity aMV, Treble
+ 3508 at 16kHz. Mid + 20 —15dB at 4kHz. Bass + 20 - 10dB at 40Hz.
Plus Full Balance Contrel. Fully /C operation supply voliage + 15VDC.

£15-00

AMPLIFIER MODULES

TL30 b.c. cGUPLED POWER AMPLIFIER MODULE
@ Output power 30 walt R.M.S. continupus sine wave into 8 Ohms
@ T.H.D. ai full power 3-5%
@ Signal to npise ratic—85d8
@ Input sensitivity 60mY intg S0k ohms
@& Freguency response 25Hz-50kHZ

& B transistors 4 diodes

£12-50°

@® NO VOICE COILS OR MAGNETS e
@ HIGH INTERNAL IMPEDANCE— POWEgSﬁ;éDLING
ADAPTS TO ANY SYSTEM Syeem
® HIGH ACOUSTIC OUTPUT Impedance Capacity
® MANY CAN BE CONNECTED N o T o alls
SERIES TO FORM AN ARRAY—
|NCREASES OUTPUT 4 ohms 156 walts
® POWER HANDLING CAPACITY
25 volts RMS—see chart 8 shms 78 walls
® COMPACT—33 x 33 x 2fin. o e

KD TL6D sx5x3n

@ K0 wait R.M.S. continuous sine wave oulput
® 2 R.C.A. 110 watt 18 amp transistors

P TL100 55530

® 100 watl R.M $. continuous sine wave output
@ 2 R.C.A. 150 watt 15 amp iransistors

o TP125 7 x 6} x 3in

@ 125 watt R.M.5. continlous sine wave cutput
® 4 R.C.A 150 watt 15 amp oulpul ransistors

Spectfication on power modulas: @ Rugged lay
® Short—Open—and Thermal overload protection

£16-75
£18-75

£23-25

er wound driver transforma:

@ Only 6 connactions.

All output power ratings + 0-5dB. Output impedance 8-15 chms; THD at fus

power 2%

typically 1% Input sensitivity G0mV Into 10k Frequensy

response 20Hz-20kHz = 2dB. Hum and nolse better than —70dB.

Practical Electronics
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MANUFACTURERS

OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

(5] POWER SUPPLIES

Vacuum varnish impregnated. Transformers with suppiy
board incorporating pre-amp supply:

PS250 for supplying 2 TP125s £28-00
PS60/60 for supplying 2 TLE0s £25-50
PS12§ * 45 volts for TP125 £16-75
PS100 + 43 volts for TL100 £15-50
PS60 = 38 volts for TLEO £14-50
PS30 + 25 voits for TL30 £9-75
PSU 2 for supplying disco mixer £6-50

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER—4LSMI ©

RCA BA Triacs

1000% par channel

Fully suppressed and fused

$witched master control for sound operation from W to 125w

Speed cantrol for fixed rate sequence from 8 per minuta to 5¢ per second
Full Jogic integrated circuliry with optical isolation for ampiiier protection

Fuill wave control
Patents applied for £1 8 = 75

13 easy connections
Model 501 500W per channel as above without sound triggering
£12-25

® STEREO DISCO MIXER

With touch sensitive switching and auto fade

INPUTS: Four identical stareg inputs avaliabia with any aquallsation, TwQ magnelic
and two llat supplied as standard. High quality slider contrel on each channel. .
Volume, trable, and bass controls for each pair of siiders. Sanaitivity mag., 3mv
(A.LAA comp.). Flat 50MV at 1kHz. Bass controls + 18dB at 60Hz, Trable cantrols

+ 18dB at 15kHz.

QUTPUT: Up ta 3 valts (+12dB) avaliable. Attenusted output for TUAC Power
Moduies. Rotary master and balance controls. Band width 15Hz-25kHz + 1dB.

P.F.L.: Dutput 250mV Into 8 ohms. Rotary volume control. Menitoring facllity for all

4 channals, Selectien via louch sensitive illuminated switches. Switched visual
cve indicator.

Miscellanaouve Faclllties: Two illuminated deck on/of switches Mains lliluminated
cn/off switches, Aute fade illuminated on/ctf switch. Mains powared with integral
sCreen and back cover. Complete with full inatructions,

Size- 25in (ong x 6in high x 3in daep £1 1 5

@ 3 CHANNEL LIGHT MODULATOR
ACA 8A Trlacs
£18-00

1000w per channal
(Single Channel Version 1500 Watts £9-50)

FRONT PANEL FOR
LIGHTING EFFECT MODULES

(complete with switches, neons and knobs) as illustrated
< For SILMB

£6-50

& Size: 6} x 44"
For 4LSM1

X ] £5-50
el T
b i £7-50
Size 87 x 44

Winator ool to operats srom 10 1o 100
Full wava centrol
o ADD SEQUENCE CHASING AND
DIMMING EFFECTS TO YOUR
TUAC 3 CHANNEL LIGHT MODULATOR

12 easy connections
® Speed Control 3 per min. {o 10 per sec.
® Fuli logic integralad &ircuitry
® Dimmer contral to each channel

@ 9 easy ¢connections
SEQUENCE D{MMER MODULE—3SDM1

£13-00

0O FUZZ

Factory reorganisation now completed.
Assembly line capacity available for
long and short runs to clients specification

All prices include VAT

Postage and Packing

Practical Electronics  December 1976

TUAC AMPLIFICATION

LIGHTS | Loline 125 watt with sustain ............._.. £81
Loline Slave 125 watt .......... K70
EEBEGEEEER Loline 60 watt with sustain £G5S
240 volt a.c. Combo Twin 60 reverb .... 140
Long Life Combo 30 ...l £rs
Candle Bulb, __
Revolving STOCKISTS—CALLERS ONLY

Reflector, adds
a new
dimension to
disco

lighting effects.

£21-50

Gea Mathews, 8587 Hurst Straot, Blrmingham (Tel. (21-622 1947).

Arthur Salli Lid.. 28 Gardner Straat (Tel Brighton 65806),

Briatol Disca Cenire, 25 The Promenada, Gloucaster Aoad (Tel.
Brisial 41666,

Saoccodi, 9 The Frars (Tet. Canlarbury 60543}

Ccokiga Disco Cenire, 132 West 5tree! (Tel. Crawe 4739).

H, B. Electronics, 54 Montagu Street (Tel. Kettering B3923).

Leighton Electrorics Centre, 59 North Street |Tel. Leightan
Buzzard 2316).

Gartand Bros. Ltd., Deptard Broadway. London (Tel. 01-652 4412).

Damon Elaclranics, 99 Carrington Stree! (Tel. Noltingham 53850).

Lutort Oisco Centre, 88" Wallington Strest. Luton (Tel. Luton
411733, g

Mitchelr Efectronics. 7 Queen Strest (Tel. Safisbury 23680),
Sessi0n Music, 163 Milcham Road Tooting (Tel. D1-572 3413),
Mon—Sat. §-30 .—5-30 pm Hall Day Wed. 9:30 a.m.—~1 p.m.
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peaple will be
nodern radio you m

< ]

] MADE IT MYSELF”
magine the thrill you'll feel! Imagine how impressed
when they're hearing a programme on G
e yourself.

Now! Learn the secrets of radio
and electronics by building your
own modem transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way 1o learn—and pave the way to a new,
better-paid career! No dreary ploughing through page after

page of dull facts and figures.

With this fascinating

Technatron Course, you learn by building!

You buill s modern Transistor
Radio . . . & Burglar Alsrm, You learn
Radic and Elccwronics hy doiog sctusl
projects you enjoy—making things with
your awn hands that you'll be proud w
own' No wonder it’s so fast and easy 1o
Jearn this way. Becausc learning becomes
a hohby! And what u profilable hobby.
Because opportunitics in the field of Radio
and Electronics are growlng faster than
they can find people to fill the joba!

No soldering—yet you
learn faster than you
aver dreamed poasible.

Yes! Faster than you can imagine,
you pick up the techmical know how
you nced. Specially prepured step-by-step
lessom show you how to: read circuits

Bl p bulld  things
—experiment. You enjoy every minute
of it!

You ge1 everything you need. Teols.
Components. Even a versatile Multimeter
that we lesch you how to usc, All
included in the course. AT NO EXTRA
CHARGE! And this ia n course anyone
ean afford. (You can even pay for it hy
eay inslalments.)

POST
TODAY FOR
FREE BOOK

s D,

Alsg at 0!
Moorgate.

934

To: ALDEAMASTON COLLEGE, DEPT. CPE12
READING AG7 4PF

ur London Advisory

ECZY SEJ Tal: 01-528 7721

Yes, §'d like to know mOfe Aboul youUT Courss. Please sand

me free detalis—piue your bBig, H-page book Lhat 1alls

about sll your courses.

. London

HOME OF BRITISH INSTITUTE OF F_NG!NEERI_NG TECHNOLOGY

So fast, a0 easy,
this perscnalised course
will teach you even If
you don’t know & thing
today!l

No matter how lhictle you koow now,
oo matter what your background of
education, we'll teach you. Step by siep,
in simple casy-lo-und d lang
you pick up the secrels of radio and
elecronics.

You become a perspn who makes
things. not just another of the millions.
who donl understand, And you eould
pave the way O a greal new carecr. to
add 1o the thrill and pride you receive
when you look a1 what you have achieved.
Within weeks you could hold in your hand
your @wn lransisior radio. And after
the course you ©an go on ' acquire
highpowered technical qualifications, be-
cause our famous courscs g0 right up to
City & Guilds levels.

Send now for FREE
44 page book—ses how
easy It is—read what
oihers sav!

Find out more now! Thia is the gatcway
io & theilling new carecr. of & wonderful
hobby you'll enjoy for yeurs. Send the
coupon now. There's no obligation.

CPE12
Office, 4 Fore Strest Avenus.

NAME ... ..

POSTCODE ... .

& W:K:F ELECTRONICS %

THE P.C.B. SPECIALISTS
PRACTICAL ELECTRONICS ""PRINTED CIRCUIT BOARDS"
NOW AVAILABLE

TYPE 'A' : Mada in 1.6mm Epoxy/Glass-fibre, supplied Roll-tinned & drilled.
TYPE '8’ ; Made in 1.6mm S.A B.P., supplied RoH-tinned & drillad

Al units available Ex. Stock by rolum. Al pricas INCLUDE Post—Pack, and ¥ A T.
TERMS. Cash with ordar Chaquas & P.O.s payable 10 W.K.F. Elaclronics.

QTY of TYPE ‘A’ TYPE ‘B’

ISSUE PRGJECT P.C.Bs FRICE  PRICE
Sapt. 1976 Crosa-Hitch Genarator b a7 -
Sapt. 1976 Gas—Smoke Detactor 1 2.5 15
Sept. 19T4 Gas & Smoks Detetinr 1 — 75
JAN, 1975 QRION STEREQ 20W AMPLIFIER 1 .80 220
May 1075 1.C. Pulsa Generator 1 - 1.40
DEC.~JAN. 1976 50 + 50W GUITAR AMPLIFIER L] A% 2.00
JUNE 1976 DIGITAL FREQUENCY METER 4 45 3.50
Juna 1976 Audio Millivoll Meter 2 - 1.68

JUNE-AUG. 1976 FADIO CONTROL SYSTEM 3 5.70 LX)

PRODUCTION SPACE ALWAYS AVAILABLE FOR:
£.C B. PRODUCT! DN—ELECTROPLATING—SCREEN PRINTING—TINNING
CONTRAGT DRILLING—ANY PHOTOGRAPHIC ART PROCESS
SERVICE FOR: ,

P.C.B. MASTER PREPARATION + ANY GRAPHIC ARTS PROCESS

FROM:

AOUGH COPIES—EXISTING UNITS—CIRCUIT DIAGRAM

EVEN FELT TIP PEN ON OLD FISH & CHIP PAPER!
QUOTATIONS FREE OF CHARGE BY RETURN

Larga discounts given for long runs, Run-on’s and repeat ordars. Also call-off
orders acceptod

FOR OUTLINE QUOTATIONS PHONE: ALL ORDERS & MAIL TO:
‘W.K.F, Elsctranics.

WHITWELL (DERBY'S) 635 (STD 080974) .~ " " o

‘Whitwall, Near Workeop,
MNotta

];] .]
Multimeters
The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6.t0 £58
(inc V.A.T.). There's at least one
which suits your job precisely.
We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.

--—--——-----——
I Please send me details of all your test equipment.

| vane

Baooress—

I Eagle Internanonal. Prec‘nsiqn Cenire, Heather Park Drive,
Wembley HAG 15U Tel: (01)-902 BB32

L—---_--- -----J

Practical Electronics  December 1976
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DISCOUNTS

THESE DISCOUNTS APPLY TO TOTAL OF ORDER — SPECIALS INCLUDED

10% OFFONORDERSOVERE£15
15% OFFONORDERSOVER£50

LARGE QUANTITY PRICING AVAILABLE ON REQUEST
PLEASE SPECIFY ITEM AND QUANTITY

TTL

7400 £0-10p 7451 £0-12 A5 s
0 11 7453 Lk 741885 7S
7402 1 7454 T Mise N
7403 1 7480 1 FaHsE N
7404 13 1 n 74167 95
7405 13 7465 n 74163 W
7406 22 M R 74164 1.0
7407 X 7473 26 7165 1-25
7408 14 74 2% Ti166 1-15
7409 14 1475 37 1 9%
710 W 7476 £ N5 95
71 16 7433 7o 74176 95
7413 2% M35 M yyy 85
6 R M6 WU 780 8
7417 2 7489 1-50 81 2-50
740 N 7490 40 raEz BA
7an 22 p41 71 7nB4 155
74 n 7492 4 7185 1-30
7325 n 749 kL 79 95
7426 n 7494 L1 74191 95
7477 2 7495 49 M9 W
7430 12 749% 55 74193 8%
T2 2y 7Y 7N %
7437 25 73105 6D 74195 N
7438 N Faer 27 7419 1-00
740 1M oz B a9 75
7441 & 74122 56 F4198 170
7442 55 jun 55 T4 170
7443 55 7u S50 74200 FH0
7444 60 74126 50
7445 75 a6 TV
7946 BS 74145 75
7447 73 14150 5%
F4E B 751 60
7450 12 71183 se
LOW POWERN
Moo {816 TSI LO-16  FH%0 §0-93
bALL Y 16 7S uo v a0
bETC T I TR TH [T B9
Fi04 " M2 EZ L L] A9
Ti108 i i M Uy 153
EE CUR TR FTE N b T SRS RS |
74L0 1% Tiin 4 TS 1-53
EEE I TR T L 1
EXTTY I TR EP ]
LOW POWER SCHOTTKT
Hisoq £33 Jus1z 15 A W
sz B TASM W FéLS17 2§
U504 M1 TOSAT B0 MUSTEd 128
MLson IS AT A TS 1-36
Hsw B 74590 8D FLLCLE ]
TSN 23 FaEsel B0
K wansrero
S4H00 §0-18 TAHLIE 1018 CAHRY LD-2%
74101 18 Z3H30 1B FiHnd 0
REUT W T W FaHYy 1
FaHOR W THHGD W a1 3§
TAMIG 16 CaHA M rqqiz 38
TAHIT 16 TAHYL W oz 4
e 18 yHsy 200 raMioe W0
TIHIL 18 TIHRG 1 MHIE 40
SCHOTTRY
M50 B a%d 3 452 g
T2 W 74810 23 74512 35
s N 4520 1 757 p
M W
B000 (BKINETICS)
6} 319 g7 179
#000
=z Mg % %0 [
LE 7 an 5 9607
6 DIGIT CLOCK KIT
1 double sided PC board
accommodales clock chip
& 6 -375" displays
Kit contains all necessary
compaonenls, 3 swilches £9
& assembly instruction

IC SOCHAETS
Solder tail - low prollle

W pin 3 24 pin
Han 12 1Bpm
16 pin -1 0pin
13 pin -1

wire wrap - gold pl.llt
14 pin [8%]

Practical Electronics
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B
-41

SHIPMENT MADE VIA AIR-POSTAGE PAID
3 DAYS FROM RECEIPT OF ORDER

HICROPHOCESSOH COMPONENTS
8 bit CPU £17.p0 AUTO cLocK K'T
“I" 256 b¥t slatic RAM -89
1103 1024 bit dynamic RAM 7§ £-23
nn 1024 bil static RAM 1-50
5261 1024 bit dynamic RAM 79§ digis 3757 red bed's
Fi3410 256 bit bi-polar RAM 1-19  Operates lrom 12¥ DC or AC
%13 ROM — characier Crystal conirol lov high accuacy
genuillm 7-p0 ‘lm:":::";::‘h
17024, 2048 bil FROM 575 Comiina inkeonal 9 Bariery [ov operation
NosweiA B A T2 32523 254 bit PROM 50 o timing drcuil (without dsplay)
MOIA 1 WOHA 12 oMEA % DYM CHIP 4% DIGIT when remar ed temparaily Irom power.
4024 N 0NA 1) etk W MM 5398 — P channel device provides Lses 53U dock croul
W0BA  1-10 40224 W 071A n all loghc loe 4% dight voll meter, 16 pln Supplied with all necessary
400TA 22 402K 21 A 0B DIF with data and asvermbly
OB 14 WHA 7T w7 X
W09 47 WiSA 11 WA R 7001 CLOLK CHII:m LINEAR ™. CMOsS
Wigh “ WTA LUy 7Y iz 46 digh, 12-24 he. & s tingr & daie - x =
WitA ;! 01 8 sma @ circulty with dats £4-00 _:“1_: glr":"’ E_g ;r": & ;: m; E’:;
ol Al s AT 7 TOS 35 TN 09 409
@11a VXA M gsA 1 SP-42508 >
@A LT WA W sisA 1 6 digit display 25" 741 mDIP 35 7438 -12 4081 19
WISA 13 MMZA 121 awia N dischar :M = .80 1458 mDIF -1 7490 - 74Cm -0
WA 46 ADiSA 4 L 8 : 75150 DIF 87 741331 g% 74073 59
0174 W WA A ‘
(M FII Tad | n 4C 162 205
THCA W M 147 ;nnu 105 MiSC DEVICER iR~ S IRCuITa .
MCH 47 1CW7 M MCIe N ULN 2208 FM gain binck MdB mDIP 103 0 Pos b Reg uper T4 105 i W
74C08 47 IS L0 PeCTRE 103 ULNZNY 184 gain block d8dE mDIP 53 101 HiFerd Op Amp mDIP TO-5 n
74C1C A1 jaC1s4 BB TCISS 150 2510 w4 1 01 S chatarter gereralor 7-00 Mz ol Iollawyy TO-4 "
HCW 41 pOw 1B M0 W €A 3084 Transtar anay 16 pin OIF 55 D NI S “
T 6 THOED 105 poCs  w D G -
HCTT W nciel 1 8038 FUNCTION GEMERATOR e 41 ”‘D,LP['O“ “
Vollage controlied  osclllytar tine, el BRI 105 5y
CALCULATQA CHIPE angular output 16 pin DIP with PO T el 125
EET Eaisc] 0 ¥ tollaws: ©Op Amp mOiP 4
— N1 Hipert v Comp mOIP 10-5 o
s T OCRICY 23 119 HI Sperd Dual Comp DIF 81
CTs08 lunction plus MMSITT b digll multiplesed BCD, AT |Rew 512, 10220 2
memory, fned decimal RO L o I20K Neg Rep 5.2, 12T0-3 11
M pn 206 5060 Ha 14 pin o 122 Frechion Timee DIF )
MMSTZS B digil, § lusction. MMEIIZ 4 digit multiplered BCD, F CRmeniap En .
Moating decimal 18 pin 1-57 7 seg 1 pps. 12-23Hr, 31 Quad fump P 106
MMSZ36 b digl, 4 tusclion, 9% 5060 Hi 24 pin Foe 330k Pou voren (S¥Leb, Y 02v.
bitery oprration 18 pin 278 MM533 5 digh muliplexed BCD, LSEABELAVITTOZ 1-48
MMS738 A digil. 5 function plus 7ves 1 pps, 12.24 Hr, 3407 Pou ¥ g (5%, 6b . 12w
EThr Gt A o 155, 1. MY TO-120 -1
floating decimal, WY MMS316 6 degit mulnpleved 12-24 Hi, 370 AGC/Squelch AMPL DIP 92
hern operalion S-H4a 24 pin 307 372 AL-IF Sap deirglor DIP 51
vi" 278 MKi3TE & digit, 12-24 Hr, (860 Hz, 33 AN ITMOS Sinp TO-§ 33
slarm 4 pin 178 174 Pos v Heg mOIP 8
CI7001 6 digit, 12-24 Hr, 50-40 Hz, J e Aude amp DIP 93
MELOREE alarm, timer and IBB-E 6w Audio Amp mDIP 187
LA ) date Gircuity 28 pin +hd W1 Lo Mol Dual preamg DI 113
o o M1 Lo Nour Dual peramp DiF 113
13 1634 bit RAM MOS LED'S ::; thgh Sirw rate Op Amp f:;;
18 pin 197 ME: Iniea-red 10-10 p = :‘,"":‘. "urlf’" o
17024, 2040 biy valic PROM My30 Mmy LED red #milting - asial e 558 n::" m;f' m
clect. prop. - U¥ fras. R0 S Mini red UFO Cfpoin LD 554 Dual 535 Timer DIP 102
M pin 10-50 NSLIOZ M red AID - ditiued 10 60 Phoue lothed Loog DIF 121
102 1024 bl static RAM XCIRR Mini red LID - difsed 1p . Gl e i 5
{ =02 DIL/TIL camp. 1 ms eBI0 Sy rd | dillied 12p %5 Phue Locked Loap DIP 10 5 138
° 16 pin 209 Mvsae. fmho preen- offfured 15p S Vuehan Gon mOIP 105 138
2011 Sarne a1 2100 cxcept W 225 MY lumbo thes iip 52  Tone Deioder mDIF AT
5203 2048 biy static PIO~! MY Jumbo amber 12p 71 Operanonsl AMP 10-5 or DiP 3
;:r;ri"ptug - UY e - R eOIL s TaS e ‘ 10 ;:'sr-m voli Comp DIP 1]
Il
5260 1024 bit dynamic RAM MANT  Red .77 CA 0150 ;;_.; o .‘,|l Attt ST o
MOS 16 pin 135 MANZ  Red 517 dot maire 357 295 10-§
5261 W2 it dynarmuc RAM MANIA  Red 1T CC 15 UL o 2
MOS 18 pin 135 MARS  Green 277 CA 141 T4 Comp Op Amp mOIP 10 »
1262 2044 hit dynamc R AN MANL  Red ,;;'"CA -9 T47 741 Dual Op Amp BIP oo TO-5 51
MOS 22 pin 155 MANT  Red B €A s 7H  breg Adj 241 mDIP -
7489 54 bit ROM TTL 16 gin B MANE  Yellow 277 €A Frs) e ,;‘.,,H.L, o e G0 7%
w521 156 but PROM SCHOTIKY , M‘ANH Red .6 CA wpied seg 291 Y07 $AA Muips SMeren Demad DI 51
16 pin 78 DUA  Red 267 CA 18 1 ™
F93410 256 bit RAM & polar NENZIL  Red 277 CA - .4: Dl Comp Op qr?: :'S."» g “
i ::;":i N 150 IND7G  Red 25" €C -4 1800 Siesen multiplevee OIP 73
7 13
L o MULTIPLE DISPLAYE iz enery o . S
E 1T red LED (38 1] © memary sente Amp .
74200 1:& i AN tri-state o b ":d o iy 7525 Du..l 1ore memory ense Amp L7}
=il 03 F sOnIr. ., P »el
TANTALUM CAPACITORE red LEO 170 s 30 100 Cath Dvee DIF -5
SOLID.DIPRED - 70% 1130 Dudl Line Denver DIF L
Amid IS Tp lnemd  18¥  Tip 25 gas duch, 158 2
A3mid 35V 15p  l0mid  BY Dp o ) e D , g:
Tmid 3V T5p 1m0V 4l Peoph Dvfer mDI
i v ,5: Hmid 16V g: Date sheets on request. Add Hp ea il 75441 Quad Seq Oriver 1o LED 1P 56
L2mid 3V 1Bp Dm0V g fdem i priced belaw 50p each. 75491 Hra Dil dowrr QIP 63
47 mid WY 1Bp 47 mid ¥ 25p
#3mid  e¥  18p Shmid 6V p BANKAMERTCARD HASTEACHARGE CHARGEX
samid WV 2p BARCLAYCARD ACCESS EURGCARD

SHIFT AEGISTERS
MMSO1Y 10248 bt accum dyn,
4 pin 11-20
MM5014  508/512 bit dyn.
3 pin 110
SL5-4025  Quad 25 b 95
1504 1024 bit muinpiraed dyn
8 pin
UMIYERSALBREADROARD
hver plated copper clreuir board
I w 517187 2 rows o B
nales tor DIF 1€ - spare lot
srdnantars. revisiors & Lapacitons,
Yersatile and wmple lor bread-
mosrding 1€ rire

i7

Satislaction guaranieed. Shipment will be made posiage prepaid within 5 days fcom

recei
number and exp, date), intecnational money
made payable inU,5.%

ol order. Payment may be made with personal check, charge carmd {Include

order (include receipl) or bank chegque

Add 50p lo cover shipping and handling il order is leys than £5.

The dbove prices do nol include anytaxes leviable by a pure haserscauniry of residence.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 3036 / MONTEREY, CA. 93940 USA
PHONE (408} 659-3171

December 1976
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A RANGE OF STURDY, PRE:-FABRICATED WOODEN CABINETS

rebated and radiused, with all baffle holes cut out and fixing holes
d fittings are included; along with detailed assembly instructions.

All these cabinets are accurately machined,
drilled. All the cabinet covering, fretcloth an
ALL YOU PROV|DE IS GLUE AND MANPOWER!

2 x 12" {or 1 x 15") Cabinet Kit—28" x 174" x 111"
4 x 127 {or 2 x 15") Cabinet Kit—29" x 28" x 117"
Disco Console Kit—36" x 19" x 9"

Cheque or Postal Order to: KITKABS, P.0. Box 41, Stadium Works, Grainger Road, Southend-on-Sea, Essex

£15-40 {1" board) All prices
£18-40 (2" board) inc. V.AT
£17-40 (2" and }” board) and carriage

936

SEMICONDUCTOR
DEVICES

by N. M. Morris Price £4-25

ELECTRONICS POCKET BOOK by P. |
McGoidrick. Price £425

PRACTICALTRIAC/SCR PROJECTS FOR
THE EXPERIMENTER by R, W Fox.
Price £2710

SOLID STATE COLOURT.V. CIRCUITS
by G. R. Wilding. Price £6+25

ACTIVE-FILTER COOKBOOK by D.
Lancaster. Price £9°60

PRACTICAL 3COLID STATE D.C. SUP-
PLIES by T. D. Tawers, Price £600

RAPID SERVICING OF TRANSISTOR
EQUIPMENT by G. }. King. Price £2'75

COLOUR T.¥. WITH PART REF. TO
THE PAL S5YSTEM by G. N_Patchett.
Price £5°40

MAKING AND REPAIRING TRANSIS-
TOR RADIOS by W, Qliver Price £2:30

AMATEUR RADIO TECHNIGUES by P.
Hawker. Price £2'50

MésO0 MICROPROCESSOR APPLICA-
TIONS MANUAL by Motoroia. Price £8°00

+ PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and Amcrican Technical Books

t9-21 PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday ! p.m

P.E. JOANNA

Electronic
Piano

ALL PARTS CAN BE
SUPPLIED

Keyboard, Keyswitch, P.C.B.s,

Hardware, Semiconductors,
Resistors, Capacitors, Cabinets
Complete kits or easy stages

Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY

Newest, neatest
system avar
devised for staring smait
parts and components:
resistars, capacitors, diodes, transislars.
etc. Rigid plastic units interlock together in
verticai and horizontal combinations. Trans-
parent plastlc drewers hava label siois. 10
and 20 hava space dividers. Bulld up eny
size cabinet for wall, banch or table tep.

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (1D} (5in x 2}in x 2}in).
£2-50 DOZEN.
DOUBLE UNITS {20) (5n x 4fIn x 21in).
£4-40 DOZEN.
TREBLE {3D) £4-2¢ for 8.
DOUBLE TREBLE 2 drawars, in one outer
case {§D2), £6-50 for 8.
EXTRA LARGE SIZE (8D1) £5-50 for 8.
PLUS QUANTITY DISCOUNTS
Orders aver £20, less 5%.
Qrders over £60, less T§%.
PACKING/POSTAGE/CARRIAGE: Add 75p to
gl aorders under €10, Drders £10 and over.
please edd 10% carriage.
QUDTATIONS FOR LARGER QUANTITIES
Plasse acd I% Y.A.T. ta total remittance
All prices correcl 8t lime of golnyg to press

FLAIRLINE SUPPLIES
(Dept. PE12)
124 Crickiewood Broadway, London NW2
Tol. Q145

450 4844
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QvV* MODULES FOR
COST-CONSCIOUS
CONSTRUCTORS

STIALING SOUND policy is 1o ensure customer satis-
faction by deslgning and making their products in ther
own fagtary in Essex and selling direct. Production
_control-checked throughout. All OV Modules are com-
patible within the range and with much ather
equipment.

i UNIT ONE PRE-AMP/CONTROL

Combined pre-amp with active lone-control gircuils. =158 at
10kHz treble and 30Hz bass. Sterec. Vol balajce/treblesbass,
200mVy out tor 50mV In. Takes 1016V £7-80

OTHER PRE-AMP AND
CONTROL UNITS

85100 Active 1one control. stereo.
trable

88102 Sterso pre-amp for low ouipul magnetic
FUs RILAA corrected. Linear teedback facility

02:65

+15d8 on bass and on
5180
for ceramic certridges. radic, tape. Steren. Passive

160

55101 Pre-am,

tone control r.'rrnun shown i dala supolied

POWER AMPLIFIERS FROM 3 TO
100 WATTS R.M.S.

The new 51100

Delivars 100 watta r m.a, inlg 4 ohms using 70 volt supaly. Heavy
duty. ruggadly constructed maduie complete with output capacitor
and healsink-typa mounting bracket. Size approx 140 % 76 x 32mm.
Just the jab fer disce or PLA. use £4-45+

Large Heatsink— E£1- D01

8810) 2 watt r.m.s. mono I.G. with built-in current, short, and
thermal protaction 275
55103-3 Starac version of above £3.25
New style for 85105 s wats rms inlo 4 ohms, using 12V (SS312 far
pawer amps example} 2.5
55105. 55110 and 58110 10 watts r.m.u. using 24v and 4 ohm load. Use 55324 as the
53720 power supply. €275
S5120 20 watts r.m.s. into 4 ohms, using 34V. Use 55324 for your
powar supply. £3.00

The atgove all medsura 89 x 50 % 19mm (3 ¥ 23in). Suitable
8.

povar qupplies will be found In the azcampanying rang

FM TUNING MODULES

83201 Front end tuner, slow geared drive. two geng A.F.C.
1acility. Tunes B3-108kHz £5.00

£2:65

55203 stereo Decodsr for usa with the above or cther FM monn
iuners. A LED may b fitted 85

$5202 IF. amplttier Mstering and A F.C. facilities

I.F. amp

*THE BUILT-IN QV FACTOR
means Stitling Sound's guarantee of QUALITY AND VALUE
to give you today's best value all round.

A member of the Bi-Pre-Pak group

220-224 WEST ROAD, WESTCLIFFE-ON-SEA, ESSEX SS0 9DF

Telephone Southend {0702) 46344 CALLERS WELCOME
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40 watis r.m.8 nto & ohms
uping 45 supply such as
‘deal for smalt

petos and P.A. 101 %X 76 x
Smm {4 X 3 x }in)

£3-95t

\
TODAY'S BEST VALUE IN

Power Supply
Units

with 13-15V
take-off
points

f

7
= MODELS |
TO CHOOSE FROM

All the foliowing are supplled assembled complets with
maths transtormars and low valt taks-o points.
Completa with malns transformers {except 55300y,
gll at 8% VAT rate. Add 50p lor p/p eny modal except

$s312 12V/1A £3.75+
SS318 18VHA, £4-15+
$5324 24V/1A £4-601
$S334 34V/2A £5-201
$8345 45V/2A, £6-25+
$5350 S50V/2A £6-65+

S5300 Powser stabilising wnit 10-50V adjustable for
adding to unstabilised supplies. With built-in protection
£3.25

against shorting (p/p 35p)

58310450
Stabilised power
supply with
variable output
from 10 fo
S0V/24 With
bullt-in  protec-
tion against
shorting

£11-95¢4

>

WHEN DRDERING

Add 35p for p/p unless statad otberwise. VAT add 1:5;%
{o tolal value of order unless price is showr + when the
rate ks 8%. Make cheques, ale., payable lo Bi-Pre-Pak
Lta. Evary affort Is made 10 ensure carrectnass of
intormatian at time of going to press Priges subject to
afteration without notica,

937



AUDIO
MODULES

A NEW APPROACH TO QUALITY Hi-FI

Cliffpalm Ltd. introduce a flexible range of high quality moduies to
enable a sophisticated hi-fi system to be built up from simple
beginnings.

An initial 20W r.m.s. + 20W r.m.s. stereo with standard controls can
be expanded to give & 40W + 40W system with {in addition to the
normal bass, trebla and balance controls) a further range comprising
“rumble” and “hiss’* switchable controls with & range of freguencies;
and a stereo Image width control.

STEREO PRE-AMP: CP-P1
PRICE £13-30 + £1-66 VAT

Specification

Input Sensltivity Signal/Neise Impedence
Magnetic 3my >70dB 47K
Tuner 100mY >70dB 10k00
Tape 100my =>70d8 10kl
Auxiliary 1-100mV 60dB-70dB 200k

Magnetic I/p overload: 33dB;

Distortion: 0-04% at 1kHz;

Output: 1V r.m.s. Inte 10kM;

Supply voltaga: =18V hominal;

Jone controls: Bass =12dB at 100Hz,

Treble +12dB at 10kHz.

Deacriptlon: This s a general purpose

2 channel pre-amplifier suitable for use
. with gramophone, tape, microphone

or tuner inputs. it requires no extérnal

components Other than the polentio-

meters for the bass, treble, balance

and volume controls and the input

selector switch. The unit 15 internally protected agairst accidental

revarsed supply connection.

AMPLIFIER: CP2-15-20
PRICE: £12-85 + £1-61 VAT

40W r.m.s. single
20W rm.s. +

W r.m.5. stereo

Specificatlon:

Power output:

40W r.m.s. into 8. 1 channel: or

3W r.m.s. into 150, 1 channel, o

20W r.m.s. + 20W r.ms. into 40, 2
channei; or

15W r.m.s. + 15W rom.s. intc 80, 2
channal.

Input sensitivity: TV r.m.s.. Frequency
response: 20Hz-20kHz, at —3dB
Distortion: 0-04% at 15W; Supply
Voltage: =18V pominal; Size; 5:1x 4
% 1-25in, (130 x 102 x 32mm}.
Description: This module is daslgned to give elther a 20W + 20W
sterao amplifier or alternatively a 40W single channel. It has built-in
protection against accidental reversed supply connection and it
incorporates a thermal shut-down facility to prevent over-dissipaticn.
No external compenents are required.

FUNCTION GENERATOR: CP-FG1
PRICE: £11-75 + £1-47 VAT

For those requiring a wider range of facilities, this module provides
bass and treble filter controls, compriging switchable cut-off fre-
quencies for rumble and hiss reduction. Also included 1s a stereo

separation control. The unit is complete axcept for the potentiometers
and swilches.

POWER SUPPLY: CP-PS 18/2D
PRICE: £5-75 + 72p VAT

This is suitable for one 20W + 20W complata system
For a 40W + 40W system, two power supplies are required.

Full mpplication noles Bre provided

ad Packing ara free an & ordere
Al ra guarenieed for 2 yRare

liffpalm Lt

DEPT. HF/PE, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF

938

CRESCENT RADIO LTD.

164-166 HIGH 'ROAD, WOOD GREEN, NI2
{also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT,
I ST. MICHAELS TERHACPE. WOOD GREEN, LONDON N1l 45)

3 KILOWATTS P3TOHEEDRLIC
LIGHT CONTEOL UNIT

Three Chanpel: Bass, 3iddle,
Techle. Each channel has jta
own semitivity control. Juat
cotnect the input of thie unit to
the loudspeaker terminals of
an amplifier, and connect three
350V up to 1000W lampe to
the output terminnls of the
unit, and you produre a fasci-
nating  mound-light  display.
(All guaranteed.)

£18-50piuaTsp. P, &F. +5%.

CABLE LESS SOLDERING IRON
WAHL **I50-TIP"*
% Completely portable.
“% Bolders up to 150 jolots per
rhorge.
+% Dlechargen In its own atand.
4 Fine tip for ait types af a0lder-

iog.
% Only Bin long and weighs just

G oza.
our BrICE £9'75 4 a%,.
{Bpare bita are avaliable)

e — —
EFFECTS FROJECTOR “150"
Nao disce shonld be without sar
pew eflects projecter, we helieve
that this is the most versatile
machine for prolecting eolonred
images to mupplemsnt T
munic, Spec.: Volts—320/240,
a.0.,, b0 Hz, Lamp—Alf167
160W, Standard Leng—80 mm,
A sturdy metal construetion and
takea a range of lenres and acces-

noTies. Comea

ﬂ complete with 8in
. wheel and rveady
3 to use. A bargain
ab £27 4 VAT

B%.

hone: BBB-4474

“CLO" 100 WATT AMPLIFIER
All bullt and tested, monnied o4 4 plain oluminium
chnasia which reasures 18 x 84 x 4in, and which
¥ou ran moon into 8 cabinet of your cholce.
Tour controlled inpots, maater volume, treble,
middie and bass conirols, 8/C protecied output.
100W clean into 8 chm L/8. Idea! for disco,
music groups, PA. and cloba.

A bargain at £42 4 £1 carr. 4 8% VAT,

=

T1 MULTI-METER

Tdeal tester for everybody intercsted in

clectronics.  Welghing less  than 100
gramrea and only 60 x 24 X 90 mm.

’ *  Ranges: A.e. volts: ¢-10V, 6OV, 280V.

«

1,400V. D.e. wolts: 0-10V, GOV, 250V,
4 1000v. D, ourrent: 0-1mA, 0-160m 4.

Resiatanee: 0-153 kohm.

Price £4-75 + 89, VAT.

TIE-CLIF CONDENSER MICROPEONE
Omni-Dircetional 600 ohm

a0
15,000H . Extra long Icad. Idenl

for stage work, conferonces, ete,

Price £8'50 4 12§%, VAT.

bl it e )

PPl POWER EUFPLY UNIT
Bwitched 3, 4§, 6, T4, b and 12¥ at 500 mA.
ith onfoff switch and

s pilot light.
Bize: 130 X G5 x 75 mm
Only £4'50 + 8% VAT.
L Rl

CABEETTE DUAL/IMP HAND
MICROPHONE MICROPEOKRE

Onjoffl switch for re-
mote contrel. Bplit
lead itk 26 mam and
3-8 mm plugs, sten-
dard cassette mice. to

auit all typea, Com-
pleta with desh rest.
Please  atate  which
impedanca  required,
200 ohm/f30 kohm,
Price £1-50 + 124%

The perfect bandf
stand mic. for slage,
group, dlsco,  ete.
Finlahed in matt sliver
and black, Cardlold
dynamia.

Dual Imp: 600 ohm/
50 kohm, 60-15,000Hz,
ith an on/off awlich.
Prico 2815 + 124%

VAT, YAT.

U.E. tARRIAGE 50p UNLESS OTHERWISE STATED
VAT—Al prices ars sxcloding VAT. Pienss add to esch item the VAT rate indicated.

TRAMELS

58-50 GROVE ROAD, WINDSCH, BERKS., 5L4 1HS

. Tel
LOW PRIGES

Add 8% 1o prices marked *. Add 123% VAT 1o all other arices
or am curren! VAT legialation. Sand C.W.0. excepl Government
| dapt., stg, Por and packing 20p LK. Barctay Card and Access.
by post or £5 min. by telephcne. Liat free, sand 5.A.E. Money
tack If not sattafiad, o
ALL FULL SPEC. DEVICES, NORMALLY 24 HOUR TURNROUND

ON STOCK ITEMS
Ic's Al price esch  TRANSIATORS TTL CMOS
555 WBp* ADIS s 7400 15p* 400D 15p*
703 AF/IF 2p ADI62 50p* 7401  16p* 40012 19p*
709 TO% 2p*  8C107 iop*  7etz  18p* 4008 ©1-00%
723 Reg. Hp*  BCIOTE 13p* 7404 189t 4007 1Ep*
741 QIL B 22p*  BCIGE Gp® 7410 19p* 4010 50p*
741 TO 33p*  BC108B 13p* 7415 Zp* 4011 1Ep*
741 DAL 14 8p*  BCIY 9p* 420 ZIp* 012 We*
747 22 T4 Eap*  BCI0C 1S5t 743 Mpt 413 Sop°
748 DIL B Ap*  ACITIE9 20p* 7440 Tept 4015 wp*
7805 etc. £1-80%  BC1823/4 Wp 74 T5p° 4016 S0pY
AY51224 £345%  BC22A4 12p T442  #5p° 4017 BAp*
CA4E *  BCYM/2 10p* 7447 TBpT 4020 19p*
LM300 £1-50*  BC131 Mp 7470 mp* 4024
LM301 Wp*  BD132 p 7472 28p* 4025 10p*
LM308K ug' BFY51 ;:p: ;:;g i:p: 4028 ﬁ:
LM380 P P
M3500 80p*  MUE2955 e5p* 7476 3Bp* A0a2  TBP”
MC1310 £2-00  MJE0SS #5p* 7490 A2p* A047 TR
MFC4000 TSp  TIP29/30C B5p° 7441  75p* 4050 '
NI -00*  TIP31/32C £1-00* 7492 A5pT 4526 E1-00*
NES555 3%p*  TIP4IC £1 35* 7421 32" 4553 £4-0O*
NES56 mp*  TiP42C £1-50¢
TBASD s0p  TIP2GSS #9p*  DICDES CAS1/01 5p
$BA&1D 95p ;:PﬁSS g:p: {N4002 5t IN4CO4  Ep*
zﬁﬁfﬂ nmzpn ZNSM “g_ IN4148 and M“-mm .
g:zsuﬁ gp' azvgé EE1NAER54WmW 1w
26269 P BRI 50V 2p
LEDS 10p smch  ZN3053 Wp* A 0OV £5p*
RED NO CLIP 10ps  2N3055 45p*  gCR und TAIACE
TIL209 and CLIP 12pt ZNITO23 10p {BRYDO 25p*)
.0-2" RED #nd CLIP 14p*  ZNI704/5 10p G108 4A 400V SCH .
COLOUR LEDS 28 ZNITOET 128 SC146 104 400V TRIAC E1*
ZNI708/9 12p  DIL BOCKETS 41416 ALL
LAvs Troars T N paooN 10 S
DISP £4.00°
0 3 oLTuT £1-00 BUSHSETS 5P VEROQ DI BREADBOARD
0-6" DL747 £1.25 £2-25%, 25" % 5° Mp*, W’
DALD PEN 5p x & 45p*. 24" X 31" Mp*.

54525, For Incuatriel, Trade and Export
TELEX 27950, REF 1117 FAST SERVICE
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Available

NOW!

\\FE\ 2k it Scon
NP PN

age fo PiNP. i
N \la“ﬁAS\OrS. jnclu 5 DA ey
maniu e pat

MNews 16 page brochure contains complete
details of kit range. I

‘ Big range of kits to interest Radio, Electronic
and Hi-Fi enthusiasts.

‘ Kits sent by return-of-post.

‘ Each kit designed by specialists, only reliable
and highest quatity components included. '

SEND FOR YOUR NEW
KIT BROCHURE TODAY

Only pinc. post and packaging. l
S=B%VAT. H=12%%VAT.

poram

Ideal for mum on washdsys this neat devica amits an "
audible warning at the slightest sign of rain.*Verv ]
sensitlve and easy 10 use. . == .
- e s e ! s s =
PE 12/76 PLEASE PRINT IN BLOCK CAPITALS

DORAM ELECTRDNICS LTD
P.0O.Box TRS,
Leeds LSI2 2UF.

| enclose 25p please send me by return my new
Doram Kit brochure. Overseas ordars except M.
ireland please add 10p far post and packing. sur-
face only, Customers purchasing the edition 3
Dorzm gatalogue plus the Kit brochure can obtam
1he par logether for 700, saving 15p. and receive
wo 25p vouchers free

i’ Will give

| f;rformancg and help 1o
f uce f
-WATER 12V Nert Consumption

Cludes  mgp
features,

DORAM
KITS
CONTAIN

EVERYTHING|
DOWN TO
THE LAST

YOUT ¢ar greayg,

®9. operation, |y,
¥ mMeachanica Vo

All products are offered for sale subject to
the terms of business set out in our current

cataiogue.

Name

Address

Post Code

An Electrocomponents Group Company. 1

ER(®
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TAMBA ELECTRONICS S
A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

All amplifiers feature a pure gomple-

TAMS0 5W RMS 25V supply £3-20
mentary symmetry output stage for low TAM100 10W RMS 35V supply £3-75
distortion and high reliability—the TAM250 25W RMS 45V supply £4-25
highest grade components {by Muliard— TAMS00 50W RMS 45V supply £6-95

TAM1000 100W RMS 5V supply £9-80
{ali modules carriage fres)

Texas, Plessey—RCA  etc) used
threughout

M Suits loads 4-16 ohms {optimum

load 8 ohms, TAMS0/ 100250, 4 ohms FOWERISUPPUES

For 1 or 2 TAMS0/100  £4-25 {carr 50p)

TAMSO0/1000) . i For 1 or 2 TAM250/500 £6-95 (carr 50p}
B Low distortion (0-1%) M High sensitivity—100mV For 1 or 2 TAM1000 £6-80 {carr 50p)
B 20-20,000 Hz x 1dB B Low profile {1in high 3}in x 3in)
Ml Silicon girguitry throughout B 75% efficient
B Inherently open circuit proof B Glass fiore printed circuit board
‘B Four simple connectlions @ Accepts most mixers/pre-amplifiers

You may order as follows: C.W.0. (¢crossed cheques, P.O.s, M.O.s etc) C.O.D. (50p | Hours, 9 30a.m.-5p.m.

extra). We accept Access and Barclaycard—send or telephone your number—do not | Mon.-Sat. Calfers
send your card. Add VAT at 8% to orders for 50-100W units and at 12{% for 5-25W | welcome.
units Tel: (01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

OVERZ,000 ELECTRONIC COMPONENTS INA CJL LTD. P.O ROX 34 CANTERBURY,CT1 1VT

ALL PRICES INCLUDE PEP AND

AUDIO MODULES (BI-PAK)

SOLDERING IRONS (ANTEX)

AMPLIFIERS SW AMS € 315 | 15W “'C" Minlature irons £31-%
TOW AMS £2-50 25W AMS E 4:25 | 15W "CCN™ Low Leakage Irons £ 3-45
I5W AMS £ 1 125% AMS £16-00 | 10W G Winlsture Irans 325
100 PAGE CATALOGUE PA12E T.50 PAIDO C13-30 | 25W ~'X25" Low Leskage Irons £ 2.30
S450 £W-75 SPMEO £ 3-55 | “SK1 Soldering Kits £4-40
TS L 3 BMTEO € 3-50 | “MLX" 12V Kita £ 410
e EARPHONES/HEADPHONES Elgmants, “C™" £1-50  “'CEN £ 1-85
Please send me Crystal 0 -5, Stethoscope £ 1-35 i KRS E 1480
she 100 page 2,000 £3-85 Starep £ 4-15 | Bits. 3327, 14" each £ 0-50

Tandy catalogue INTERCOMS 2 siation £ 675 {N.B_ siate type of Iran)
§| MICROPHONES Dynamic €218 sgﬁsg'r“"'_'"' all modsly  E 1-45
n handy digpanser LO-45
_ I ] | SPEAKERS T5Smm dis. &0 £71:00 | Lpgg 25w De-Soldering Irons £ 9-30
3 TAPE HEAQ DEMAGHETISERS £ 3-85 | ..Ggg 18W De-Saldering Irons £ 9-50
1 address B ] TEST CASSETTES €230 | Foot pumn 5 ot

=| AEAIALS Extend T5-120cm R RElsTRIPPERS JCUTT
PE4 FOOT SWITCHES Snap Action [ 3.50 ERS L[ 0-35

l - _7. ol on foac, gI KEYNECTOHS L 3-35 | WELLER Dual Heal Solder Gun
;,gdns'“%ﬁ’a“:"h df::gs wmow'(jx?n 03d. & SIGNAL INJECTORS —AF/RF Kits—100/140W (Pistol grip wih

Nalonwide supermartket of sound! L S LR | Self contained) £ 495 friggsr controi. Spotlighty £10-55

This catalogue-—Electrovalue Catalogue No. 8 (Issue 2,
up-dated)—%ffers items from advanced opto-electronic 144 pages
components to humble (but essential) washers. Many post paid
things listed are very difficult to obtain elsewhere. The

company’'s own computer is programmed to expedite 40p

delivery and maintain customer satisfaction. Attractive
discounts are allowed on many purchases; Access and inc. retund
Barclaycard orders are accepted.

FREE POSTAGE " HOUEUEY

+* on all C W.0. mail orders over £2 list value [excluding

VAT) in U.K. It under. add 15p handling charge. worth 40p
communicanona 1o Hesd Office, Depr PE12/2, 2 ST. JUDES ROAD,

AN
ENGLEFIELD GREEM, EGHAM, SURREY TW20 OHB Phene Egham 3603.
Telex 204478, Hours $-5.30 daily, T pm Sars.

NORTHERN BRANCH: 580 Burnige Lane, Surnags, Manchestar 13 THA.
Phone 089-432 4945 Houry -5.30 pm: 1 pm Sars.
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j The Experi

entor.

From Continental Specialities.

No Soldering. US Patent Design No235554.
The Experimentor is NO SpOilt deViceS.
not sc much a new
breadboard, practically No fl.lSS.
w way of life!, ]
Sa;:sn;onak'iyj.l’m:ugal NO fiddllng. ,
S, No wasted time.

Continental Specialities Corporation. )

Now you can put circuits together as
quickly as you think them up.

Just plug your devices in, pull them out,
plug them in again,as many times as you want.

Two Versions.

Experimentor 600. Experimentor 300.

The world's first breadboard This one is designed to be

specially designed for 0.6 pitch  jdeal for 0.3 pitch DILs, any kind,
devices. It gives you all the from 6 pins up. Excellent fan-out,
fan-out you need for complex (You can also use it for 0.6
MSls, Micro-processors. devices, though for these the

Memories, Displaysetc,{40pins 600 version is recommended.)
or more) with plenty of roorn for
other components alongside.

Easy to Buy.

There's no problern buying from USA.

Just send name, address (block letters please), quantity of
each required, and a perfectly normal UK bank cheque, made
out in Pounds Sterling, to Continental Spedialities Corporation.

Or you can use an International Money Order, from any
Post Office. We also accept your Amencan Express Card or
Access number.

Then we post by return airmail, and you should receive
the goods within 2-3 weeks.

Dealer enquiries invited. Note that any UK taxes or duties
chargeable are soicly the responsibiity of the buyer,

Apart from ICs, hoth versions take TQ-5 transistors,
diodes, LEDs, capacitors, resistors; any component with [ead
size between .015 and .032 inch diameter. And for inter
connections you use standard solid hook-up wire.

Unique Construction.

Each version of the Experimentor gives you 94 five-
contact terminals, arranged in two rows of 47, plus two integral
bus-strips for Ground and Power, with 40 contacts on each.

That’s 550 contacts in all! (See diagram).

Alj terminal strips are recessed into the bottom of the
plastic body, and covered with a stick-on vinyl backing, so you
have no insulation problems.

The contact rows are numbered 15-10 etc. and A-B-C-]
lengthways, so each position is clearly defined. The bus-strips
are labelled X-Y, each end.

The plastic body 5 rigid, strong and longlasting, with a
recessed screw-hole at each corner, and all four edges have
a special quick locking lip so that you ean build rigid arrays of
two or more boards

The Domino Theery.

See how the Experimentor boards fix together, side by
side, end to end, or at right-angles, to give unlimited scope for
circuit building, planning, extending, rearranging.

You can mix 0.3 and 0.6 DILs in any arrangement
vou like.

And all your displays can face the way you want them.

And look at these prices!

Experimentor 300, £6.85, Experimentor 600, £7.50.
Allmade to top CSC professional quality, and every one is fully
checked before dispatch.

Free Catalogue!

Page after page of fascinating CSC products. Just write

and ask.

!
I
|
| Please sendme.. ........... {qty} Experimentor 300 @ £6 85 each, I
I
]
|

Conrtinental Specialities Corporation, 44 Kendall St.. PO Box 1942, New: Haven, Conn. 06508 USA. Telephone: 203-624 3103.
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e y——— (qty). Experimentor 600 @ £7.50.

| lenclose cheque/imofor£.. ............... {total).
Amex/Access No I
l— ______________________ ¢ |
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SYNTHESISERS, SOUND EFFECTS ANLC

COMPONENTS SETS include all
necessary resistors, capaclmr:. semi-
conductors, potentiometers and trans-
farmers, Hardware such as cases, sockets,
knobs, etc. are not included buc most of
these may be bought separacely. Fuller
details of %ics, PCBs and parts are shown
in our fisty.

CIRCUIT AND LAYOUT DIA-

GRAMS are supplied Iree with all
PCBs designed by Phonosonies.

PHOTOQCOPIES of the P.E. texys for
moest of the kits are available—prices in
oir lists.

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALIT,
PRINTED CIRCUIT BOARDS,
COMPONENTS
MARKET.

KITS ANI
TO A  WORLD-WI

P.E. SYNTHESISER

(P.E, Fab., 73 to Feb. 74}

The well acelaimed arid highly versatile large-seale

mains.apcrated Sound Synthesiser completa with key-

board cireuvits. All function circuits may be used

independently, or Interconnected. Tha gpreater the

number of cireuts, tha greater tha versatility. Other

circuits iri our liscs may be used with the Syn:hemur 0

good advantage {ncotably P.E. Minisonic, Phasing UnTt,

Wind and Rain, Rhythm Gcnerator, Sound Bender, Vale.
nge Contrclied Filter, Guitar Effacts Pedal).

THE MAIN SYNTHESISER

Stabilised powar supply £1

Two Linear Yoltage Controllad Oscillators

2-05

and one Inverter—all 3 cireuits £17-80
PCB (2 are required) each £1-6
wo Ramp Generators and Twe Input
Amplifiers
all 4 ¢ircuies £5.92
PCB (halds all 4 circujes) £]-51
Sample-Heold and Noise Generator £7.95
- PCB (holds both cireuits) £]-87
ons Control £2.68
cB Alp
Reverberatidn Amplifier 723
Sprine Lirie unit [or Reverb. Amp. £5-50
Ring Madulator £4.24
Peak Laval Meter Circult i1-50
100uA Panel Meter £4:99
FCB to hold Raverb. Ring Med and Meter
Cireuits £2-14
Envelape Shapar £6:04
PCB £l &40
Voltage Controlled Amplifier and Differential
Amplifier ; £8:69
PCA (holds both circuirs) £1.45

THE SYNTHESISER KEYBOARD CIRCUITS
{Can be used without the Main Synthesiser to make an
independent mustcal instrument)

wo Logarithmic Voltage Controlled
Qascillators
Component set £1528
PCB (holds both circuits) £21.86

Dividar, 2 Held Circuits, 2 Modulation

Amplifiers, Mixer and 1 Envelope Shapers £21.88
PCB (halds the firse 6 cireuits) £1-98
PCB for bath Envelope Shapers £1.70
Kayboard Stabilised in-r Supply £7:5]
Printed Circuit Board £1-04

GUITAR EFFECTS PEDAL (P.E, July 75)

Modulates the attack, decay and filter characteristics of
ap audlo signal not en!y from a gyitsr but frem any audio
source, producing B difarent switchablc aFeces that can
be further modified by manual controls. Pos:ibly the
most. intercsting of all the law-priced sound effccts unies
in our range. Circuit does not duplicate efects from the
Guitar Overdriva Unit.

Componant Set with special foct operated

switches i6.79
Alternative component scg with panel mounting

switches £4-90
Printed Circuit Board £]-43

SOUND BENDER (P.E. May 74}

A multi-purpose sound controller, the functions of

which (nclude cnvclopeshapcr, tremolo, volee-cperated

fader, automatic fader and frequency-doubler,

Companent Set for above funztions (exel. SWs) ﬂ' 24

Printed circuit hoard E1.74

Optionsl extra—additional Audic Modulator, the use ef
ﬁtch in coniun:non wu:h the above component set,

ean produce "iungla-drum'* rhythms,

Component See (incl.

PHASING UNIT (P.E. Sepe. 73)

A umple but aﬂ'm:llve manually contrelled unit for

|ntradu:|n| tha *'phasing’’ sound into live or reccrded

music.

Component Set {incl. PCB} £2.85

PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the abave Phasing Unit to automatically

control the rate af phasing.

Componeant Set (incl. PCB: £4.25

WAH-WAH UNIT (P.E. Apr. 76)

The Wah-wah eflect produced by this unit can be ¢on-

trolled manually oF by the intcgral automatic controlier.

Component Set incl. PCE £320

£2-76

P.E. JDANNA (P.E. May/Sept. 75) .

A Afive- ocrave electronic piane t_h:t has . swuchable
alternative voicing of Honky-Tank piano, ordinary piano,
harpsichard, or a mixture of any of the three, tagether
with facilitrcs Including fasc and slow tremolo, loud and
soft pedal switching, and sustain pedal swn::hlng The
power smplifier typically delivers 24 wates into 8 ohms.
The PCBs have been redesigned by curselves making
fmpreved use of the space availzble.
Main Power Supply £10:09
Taone Ganerator and Top € Envelope

Shaper £10:-61
PCB for Main PSU, Tone Gen & Tep CE.S. £231
Enveleps Shapers for all notes (except Top C) £37:68
Sot of PCBs for Envelopa Shapers {excepr Top
C) £11-88
Voicing and Pre-Amp Circults £10-53
PCB for Yoicing and Pre-amp £2.80
Pawar Amplifler (incl. separate Power Supply} £I5 08
PCB for Power Amp and PSU %5p

RHYTHM GENERATOR (P.E, Mar.fApr. 74)
Programmable for 64,000 rhythm patterns from B efleces
circults {high and Terw bongas, bass and snare drums,
long and shart brushcs, blocks and soft. cymbal), and with
variable time sigaatures and rhythm ratcs. Really fascina-
tng and useful.

Tempo, Timing and Logie erredits £12-68
PCB for abova circuits (double-sided} £3-24
Companent sct for all B effcets circuits £12-72
PCB for all 8 efictes £3.74
Simp!e mixer (our dcsign) incl. PCB £1-95

Alternative mixer with external volume controis.
inc!. PCB
;révsnr Supply for T. T arid L. and Efects. Incl.

(See our list for Power Supplies for Mixers}

REVERBERATION UMIT {P.WW. Nov./Dec. 72)

A high quality unic having microphona and Yine input
?rea?mp:. and providing full control over reverberation
eve

Component 5oc {excl. spring unit) £8.79
Printed Curcu:: Bolrd £1-93
9in. Spring Un £5:50
Fanel Metcr (SOuA) {optional) £4.99

WIND AND RAIN UNIT

A manually controiled unit for producing the above-
named sounds,
Component set incl. PCE £3.37

GUITAR QVERDRIYE UNIT (P.E. Aug. 76)

Sophisticated, versatile Fuzz unit, including variable and
switchable controla afecting tha fuzz quality whilst
recaining the arrack and decay, and also providing filcer.
ing. Does not duplicate the effects from the Guitar
EMects Pedal-and can be used with fr and with other
electronic instruments.

Comporent set using dual slider pot £6.57
Component set using dual rotary pot £5.80
Printed circuit board £]1.37

FUZL UNIT
Simple Fuzz unit based upon P.E. ‘Scund Design’ circuit,
Component set ingl. PCE £1-98

TREMOLO UNIT
Based upon P.E 'Sound Design’ circuit.
Component set jncl. PCB

TREBLE BOOST UNIT (P.E. Apr. 76}

Givesamuch shriller qualn:y to audio signals fed through
it. The depth of boost is manually adjustable.
Component Set incl. PCB £2-31

25 WATT MONO AMPLIFIER (P.E. Sept. 75)

A good general purpose integrated circuit power
ampllfer typically delivering 3% watts into 8 ohms.
Power bandwidth 20Hz to 20kHz, 3dB, Input impedance
20k m, Distortion 0°1%  Suitable for use with any of
aur sound producing kits,

Component Set incl. power supply £15.06
Printed Circuit Board 95p
For stereo use two sers and PCBs are required.

€319

P.E. MINISONIC MK | |

(P.E. Nov. 1974 to March 1975) .

A portable, battery or mains eperated, miniature sou
rn:hes::er. with keyboard circurts.  Alchough havis
ightly fewer facllities than thae large P.E. Synthesiss

the functions afered by this design give it greac scoj

and versatility. Like the large Syn:hes:ser iC £O0 M

be advantageously uscd with other circuits in our lises

Basic companent ser “|-a

Set of PCBs £7

Full details in our list,

P.E. MINISONIC MX 2 . .

More sophisticated version of the MK |,
Basic tamponent set from 452"
Sat of PCBs £
Full details in our list. i

DISCOSTROBE (P.E. Nov. 76)
4-channel light-show controller giving a choice
sequential, random, or full strcbe mode of nperar.lzn.

Basic eamponent sct 1
Frinted circuit board £21
EMYELOPE SHAPERS

Bath of tha kits belaw have manual cantrol over th
Arttack, Decay, Sustain and Release furctions. Beth ki

inctude PCB (VCA mean: Voltage Controlled Amplifie
Envelops Shapear and YCA (P.E. Apr.76) £6]
Envelope Shaper {without VCA) (P.E. Oct. 75) 44

YOICE OPERATED FADER (P.E. Dec. 73)

For automa:-ully reducing music veluma during *'
over'’—particularly vseful for Disco work or for ho
movie shows,

Cempanent Set rnel. PCE

YOLTAGE CONYROLLED FLYER (P.E. O¢t. 74) ‘
An independently designed VCF that can ba used w
the P.E. Synthesiser '1
Component Sct £9
Printed Cireuit Board £1

P.E. TUNING FORK (P.E. Nov. 75}
Produces 84 switch-selected frequency-accurate tong
An LED moaitor elearly displays zll beat note adjul
ments. ldeal for tuning acouvstic and electronie muii
inscruments alike,

Main Camponent Set incl. PCB £14
Power Supply set inci. PCB

P.E. SYNCHRONOME (P.E. Mar. 76)
At accented-beat alectronic metronome, provid
duple, triple and quadruple times with full contral o
tho beat rate. Can also be used ss a simple drum-bq
rhythm generator, Includes power supply.
Component Set incl. loudspeaker Elﬂd
Printed Circuit Beard £L

PEAK LEYEL INDICATOR (P.E. Mar. 76)

A twin-charnel visual display unit for monitering
peak level of audio sfgmals. Well suited for use
inter-coupling our many ssund producing kits to hl
avoid signal over-loading. |
Component Sct incl. FCB (as published} E)J

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add
50p plus VAT,

Optiorial Insurance for compensation agsinst foss or
damdlge In post, add 35p in addition to above post and
handting.

Eire, C.L., B.F.P.O., and othcr countries are subject to

DON'T FORGET VAT!

Add 174% (or current rate if changed) to full toral of
goods, post ernd handling. {Does not apply to export
orders).

EXFORYT ORDERS are welcome, though we ava
that a currcat copy of our list shauld be abtained befo
erdering as it aiso shows Export postage rates. All pg
ments must ba eagh-wich-order, in Sterling and preferab
by International Money ©Order or through an Enlln
Bank. Teo obtain list for Europe send 10p, for sch
ceuntries send 40p, |

Egpar: postage rates. .
PHONOSONICS « DEPT. PE4D -

22 HIGH STREET « SIDCUP « KENT DAl4 &EH

AND C.W.0, ONL

MAIL =}
LLERS PLEAS

SORR

ORDER
YBUT NO CA
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OTHER PROJECTS

PHOTOGRAPHS in chis advertise-
ment thow two of our units contajning
some of the P.E. projects built from our
Icbes and PCBs. The cases were built by
ourselves and arc not for sale, though a
amall selection of other cases is available.

EIST —5end Scamped Addressed En-
velope with all U.K. requeses for frec
list giving fuller details of PCBs, kits, and
other components.

OVERSEAS enquiries for List; Europe—
sand 20p; Oxhér Countries—send 40p.

KEYBOARDS AND COMNTACTS

reuics, ineluding tha
1 ers claim thac

Kimber-Allen Keybsarda as required for many published ei
P.E. Joanna, P.E. Minisonie, and P.E, Synth Tha ma

chese are the finesc moulded plastickeyboards avail:bla.. Alloctavesare Cto C. The
kays are plastie, spring=loaded and mounted on a rebusc aluminium frame.

3 Oecave {17 notes) £33-10. 4 Ocr {49 rioces) £27-45. 5 Oct (6]
Contact Aszam
5P) asfor P.E. Jcanna and P.E. Minisanic,

us for P.E. Synthesiser.

netes) £33:10.

blies for use with abeve keyboards; Single-pole changs-over i:ype
Two-pole normally open-make-break t;pn
Special contack assembly (type 4F5) having 4 poles, 3 of

-]
wh?:h are normally-open maka-breai contaces and the faurth is & change-over contacr

—this specjal assembly enables THE SAME

KEYBOARD to be used wicth the P.E.

Synchasisar, P.E, Minisonic and the P.E. Joanra simultaneously chus avoiding the cost

of more than ana kayé:oard.

Contact ac| 3 Ocrave Set 4 Octove Set
cp 21p iB-14 £]10.78
2P Wp 9.29 £12-28

£24.50

5 Octove Set
L]3.42
£|5-25

4P5 50p £18.5¢ ) 50
FPRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating

most of the Intar-wiring required, are svailable, Decails in our

lists.

SOUND-TO-LIGHT (P.E. Apr.fAug. 71}

Ths ever-popular Aurora—4 or B channels each responding
to a different sound frequericy and controlling its own light,
Can be used with most sudio systems and lamp incensities.

: MUST for any Disce, and a fascinating visual display for the
ome.

4 Channel Componant Set (exel, thyristors) L14-42
8 Channel Component Set {exel. thyristers) £15-75
Power 5? ly Camponent Set £5-15
PCRB for 4 frequeney channels X £3-65
FCB for power supply snd A lamp drivers L1:70

1A 400V chyristars {1 per chan. reg.) ezeh 7%p
Pansl meter {1 uA) (oprionat)

3.CHANMEL SOUND-TQ-LIGHT (P.E. Apr, 76)
A simple'but effective sound-te=light concroller capable of

operating 3 lamps each of spproximately 700 wates, Includes
power supply, thyristors, and by-pas1 switches.
Componarnt Set inel, PCB L]]-18

BIOLOGICAL AMPLIFIER (P.E. lan,{Feb. 73)

Mufti-functlon eirevits that, with the usa of other external
eguipment, can serve as lie-deteceor, alphaphone, cardio-
phans atc.

Pra-Amp Module Component S#t incl. PCB 411
Basic Qutput Circulta—cambined compenenc set

with PCBs, for alphaphene, cardiophong, frequeney

mater ard visual feed.-back lamp-driver cireuits £5-95
Audle Amplifier Module Type PC7 1673

TAPE HOISE LIMITER
Yeory effactive cireuit for reducing the hiss found in most
wapa recordings. Al kits Includs PCBa.

Standard Tolerance Ser of Componients £2.85
Superier Tolerance 5ot of Components £3.30
Regulated Power Supply (wil? drive 2 sees) £4.69

SINE AND 5QUARE WAVE GENERATOR (P.E. July 75}
ASuitable for audie, digital, er general purpose.  Concrollable
through 4 decade ranges 10Hz to [00kHz, switched actenu-
ation threugh 10 ranges from 10V to !'mV peak.to-peak.

“‘Component Set. ‘While stocks lasc 1983
PCB for abova components £1.76
Powser Supply £6-21
PCB for Power Supply £]-06

SEMI CONDUCTOR TESYER (P.E. Occ. 73) .

Essentisl ecst equipment for the enterprising home eanstruc-

tor. While stocks fust.

5et ol resistors, capacitors, semiconducters,

gotpn(iometer:. makaswitches and PCB
wrizl meter (5004

£8:86
i4.99

P.E, MINIMIX & (P.E. Nuv.[De:. 75)

Each of the & input channels has jes own gsin, voluma
and panning concrols. The volume of the cwin channel
qutputs are {ully manually controllable, as are the head-
phonc  and pre-fade monftoring facilities.  Twin
mecers provide visual display of channel sudio levels.
Ideal for use with cffects and synthesiser kits.

For decalls see our list. While stacks last,

8-IMPUT MIXER

A simple mixer having B inputs zach of which has & preset
level contrel and which are combined inta erie output
channel having a presex over-all level concrel and a
master output  velume contral.  Designed for inter-
caupling our various sound effects and synthesiser kits.
Component sec incl, PCB -85

TRANSISTORS

ACI2B op
ACI76 Op
BCIQ7 dp
BCI0B 4p
BCI09 4p
BCl47 p
BCl48 ip
BCr49 ip
BCI57 Jp
BCI58 ¥
BCI5Y Ip
BCIg2L 2p
ClBd P
CI1B7 L1 ]
204 4p
C209C 14p
C2laL 15p
€213 15p
C478 28p
CY7I ip
D3| 44p
D132 $dp
FY5Q P
FYS| 21p
Y52 4p
Y25, 2p
MIE2935 110p
28 s0p
QL7 17p
QLT i5p
84 15p
ORFI2 s6p
ZTX107 12p
ZTX108 sp
ZTX501 13p
ZTX503 I5p
ZTX531 Ap
2NTO6 Jip
AN9I4 iip
AN[304 2ip
INZ219 7p
2N2905 [
ANZPOSA 6p
IN2967 p
2N3053 I8p
2N3054
AN3053 48p
2N3702 12p
INI703 12p
AN3T704 lap
INdale 5p
2N3B20
IN3B2IE %p
2INAJ&0 12p
2N4871 J6p
2N5245 5|p
2N 45p
INTEGRATED CIRTS.
709 TOS 40p

709 d-pin DIL 40p
713 95p
741 8-pin DIL 32p
748 Tas 63

CA304
MFC4000B @lp
SG3402N 10p

PRICES ARE CORRECT AT TIME OF PRESS. E. & O.E.
PELIVERY SUSBJECT TO AVAILABILITY.

PHONOSONICS

Jointhe Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,

television, automotlve instrumentation. . .

Each of the & volumes of this self-instruction course measures
114" x 81" and contains 60 pages packed with tnfarmation,
dlagrams and questions designed 1o lead you step-by-step through
number systems and Boolean algebra. to memories, counters and
simple arithmetic circuits. and on 10 a complete understanding of
the design and operation of calculators and computars

Design of Digital Systems.

£6-20

plus BOp packing and
surface post anywhera in
the world,

Payments may be made in
foreign currencies.

Quantity discounts available
an reguesl|.

VAT zero rated.

4. Flipflaps and Registers
Des|gner These courses were writlen so that you
Manager couid !ea_c_h yours_elf the theory and applica-
Enthusi tion of digital logic. Learning by self mnstruc-
nthuslast ton nas the advantages of being quicker and
Sclentist more thorough than classroom learning.
! Engin You work at your own speed and mus: respond
gineer by answering questions on each new plece
Student of information before proceeding to the next.

|
|
I
I

L No need to use a stamp—ijust print FREEPOST on the envelope FEE}

Also avaitable—a more elamentary course assuming no priar
knowledge excepl simple arithmetic.
Cigital Computer Logic and Electronics

In 4 voiumes:
1. Basic Computer Logic £4 - 20
2. Legicai Gircuit Elements plus BOp P. & P,

3. Daesigning Circults to Carry

Out Logicai Functions Offer Qrder both courses for the

bargain price £9-70, plus BOp
P.&F.

Guarantee—no risk to you

If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

Ta: Cambridge Learning Entarprises (Dept. E\I'G')_ T -
FREEPQST, St. Ives, Huntingdon, Cambs PE17 4BR ]

*Please send me. .. .set(s} of Design of Digital Systems at £7-00
each, p & p included I

"or.  .sei(s) of Digital Computer Logic and Electronics at £5-00 !
each, p & p included

*ar  .combined set(s) at £10-50 each, p & p included

Name . ... ..., ..

Address

|
ey
o
4
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. 4 Merry Xmas
to all our
Cugtomers

VARIABLE BTABILIBED POWER SUPPLY,
muinsinpul, D-24¥ nulnul sipb/lined and currenl
Aminng at 5001 # S0mA Brand naw by
Briliah mlnuluclur.r. mn-pprex T}o% 2 u din,
complats with axigmal Skil Fturn pot for vellags
canlrol. Connection outa supplied. 17

SOUA (25-0-25uA) EDGEWIBE METERS, modsin
typs by Sangamo Weslarn, display m-; x 1Hn
with 2 mnunlirln lugs (Can be cerowd kel or ight
hand_} £1- 50 sach, whils stocks aar.

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

HaH QUALITY BFEAKERS, E#n = Ein
anly 3in cesp, inverss mugnel, 4 chma, ra

1o JOW. £1-%0 apch,ar 2 for £2+TH {aty. discount
avallable + 12§% VAT.

PROGRAMMERS (mlqnlllc devices) Contein
% microdwitcnes {suitalla for mEing op on}
with 9 rotmting eama, all individually sdjuglable,
mul for mwitching diszo lighta, dw He

machine prog: . (Nead
g!o- motion motor In driva cams, nol supplied)
# gwitch vermon £1-80.

HEAVY DUTY HEATSINK SLOCKS, undrilled,
basw arem 24m X 2in, with B fine. total hegnt
n 5¢p mach.

SPERAY T-BEGMENT P.G.0. DISPLAYS, digit
Mlem 0-3in rad, with decimal pointa. 150V to
(nominal 180V) ppsranon Thess are high-

MAINS ISOLATION TRANSFORMERS. Tapped
malne inpul, 240¥ EI JA + 12¥ 11 500mA output.
New. boxed, made by Gardners, 112

FLEXIBLE HEATER STAIP, 240V ac 150W
apprex, 1 metre fang {Insulated with fibreglass)
wilh malns connector biock Many. miny usas
#0p wach

Good Ouality Pressura Guagss. 2Hn dis.
Nange mounting, 3 modeiy svml -80 Ibigq.in,
0-160 1 8. in, 0-200 Ibisg. In, stale which £1-28
onch,

2M3055 typa Tranmigtors. O K., but unmarked,
5igrkl.

110Y NEQHB, BCRAEW-IN-TYPE, 4 for Sup.
BLOW MOTICM MOTORS (auimbie for pro-
ara, olsplays. Wc.) 230-240¥ a.c. input,
1 mv. mvery Two 10 three minutes,
each.

MINIATURE PLIERS Hlxh Huality 'Crascant”,
made in USA. £4-35 + VAT

SIDE CUﬂno. nigh quMy TI-704 VAT in
pairs Mp.

MIXED COMPONENT PACKE, conlalning rosia-
tom, capscitora, awitchea, . etc. Al new
{random sample beg revealsd approx  TOO
2}, [2 per pack. while atocks

TUNED L8, 2 seclan cqily, sround 1MHz,
wilh & black smart luning knob, which moves
0 intenssl core to vavy the inductanze, many
uzgn, saally rawoynd, 3 for 50p.

volt fype und orighisr than
normal displays, Al brand new, AT THE
BARGAIN PRICE OF %9p PEA DIGIT. TYPE 332
(rwo digits in ore mount) B} sach, TYPE 133
ithrowe digits on ons mownt L1 (Sorry, g
3ingiw aiglt mvailabis:} Oata Supphied.

Dept PE, 5STATION ROAD, LITTLEPORT, CAMBS..CBG1QE
Telephone: ELY (0353) 850185 {2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT

TOJ iransiater ingulstor meta 10 for 5

ALU-SOL ALUMINIUM BELDER {mace by Mull-
- Salders alumnium 1o izl or cappar,
or tinpiats. 16 a.w.g. wih

mBire

multic Hyx. with Ingirugiions. Approx.
coil 30p pack imrge cesl 12-75

14in polythens chassia mounting leashgkiers,
8 tor Mp

(G5, some coded. untested,

mixed. 20 for Z3p.

4 DiL lyps,

Maoblle Caorvertsrs 24Y DC input 13-8V at
approx 3-4A DO ouiput, fully stagilsed. £3-50
wach [kdeal for running 12V car radic from 24Y
lorry tallsiy).

we nor
anthu

tock Spiralux Tols for thy
it Scrawdrsivers, Mot Spanns
ut, poo rivel gura e 8 A

wElran
B84 and
. Far lisl

BSX20 {VHF Dsc/Mult). 3 tor Bp.

BC1M (mtm can}, 4 for 50p.

1ic BC108}, 5 for Sp.

BFY=1 Trl 1ors, 4 lor 80p.

BCY¥72 Teansiulon, 4 for Sp

PNP audio typs TOS Tranaistors, 12 for 25p.
BF152 {UHF amp/mixer], 3 for Sip.

2N33K Fal | 3 for W0p.

BAI21 Varicap Disask_ 4 for 535.

NP4 dicdes, 10 for 2.

BMALL MAINS SUPPRESSOAS {small chokes,
lgasl Lor rudin, HI-FI inpula sic.) apprax #in x
1Hin. 3 for 53p

with min. jack plug. 2 tar
o - 12H% VAT

VF. Cans.

i square, sullable for rewind, &
for Mg + 1 AT,

TWIN I.F, CANB, spprox 1in x $in % 1in high.
argund 3-5-6MH2 2 saparwis trensformany In
Tcan, Inte: y ncroemned. 5 for 809 + 124 % ¥AT.

Dubiflar Electrahytica, S0uF, 450V, 2 for $9p
Dubiler Elactrobylics, 100uF, 275V, 2 for 5p.
Piasary Elnctrolytica, A7OuF, 83V, 1 for S0p
TCC

PERBPEX TUHER PAMELB (for FM Band 2
tyners) marked 88-108 MHz and Channsls 0-7T0.
clenr numbank, nEs! DIRGKEO Ut -mm modam
mppsarancs, size sppros 8in X 14n, 2 lor Jip.
Lesd aupprassora [10xochm) for mohbhs p\un
muds. 4 for 50

. 1800uF, 30V, 3 for p.
Riggasy Electrolytics, 1030uF, 180V, Hp auch
{3 1or £1).

Dubiter Elocirotytica. S00pF, 15V, $0p sach.
Dubilisr Eleciraiytics. B00OuF, 50V, &bp sach,
Liag Eh:tmm:c- B800UF, 25V, MQh grade, soraw
ciips, Hp wach.

HEAVY DUTY RELAYS, 24v d.e.

Plassay El-clmmlu 10. oouuF ut B3V, 75p smch

{wilt work on 18V} 4 heavy duly maks cantscls
Around 10A rating] + 4 changs over contecly
briak  contact

Plsssay 0-0-4uF w1 12 -5V
e, Scuw l-rmlnlll £1:50 &,
PLEASE ADD 12{% VAT Tn AI.L CAPACITCRE

‘with
mounting brecket {ideal tor n}:chmg HT on
Linssrs ) Meny uses for this high qualily
unit, E1-50 oech

A LARGE ARANGE QF CAPACITORE AVAILASLE
AT BARGAIN PRICES, §.A.E. FOR LIST,

UNLESS OTHERWISE STATED

T¥ PLUGE AND 80CKETS
TV Plugs (mstal m-) 5 lor 50p.
| typs), 4 for S0p.
ru (back-to-back sooksis|, 4
dd ﬂi% VAT,

PLUGE AND SOCKETE

W-Typa Plugs 50 onm, 83p sach, 3 for £1-50.
N-Typs Socheis [+hol# chasss muuntmgl.

ohmy {s amsl! conx loend Fyps),

PL25¢ Pluge (FTFE], brand naw. plcked with

raducars, 85z or § for 03,

5022 Sockels {PTFE), brand new [4-hola fixing

-]

lzys&. g n or § for tT

ay ISEP Plugs and Sockela, 40p et {1 plug
+ tmkl}.

Plugn ;nd sockets 300 saparstely ui 25p wAGh.
Bulgin Agund Frea Skis 3 pin, for maina Input
an Iest squipment, 8tc.. 25p asch

WELLER SOLDERING IROHE
EXPEAT. Built-in-spotiight dlemindles  work
Pistol grip with lingsrip irigger. High efficiency
copper so/gnrng 1D
EXPEAT BOLDER GUN. -8 + VAT (S4p)
EXPERT SOLDER GUM KIT (sparo Tis cose
wie ), £9-BO + VAT (Tap:
SPARE BITS, PAIR, Mp + VAT (2p]
MAAKBMAMN BOLDERING IROHB
SP150 15W €3 = VAT {24p)
5F250 25W L1 - VAT 24p)

DK 25W « bite. atc. kit E3-35 + VAT (39p)
SFIDD 40w EX-44 + VAT (28p]
BENCH STAND with spring for Markaman {rons,
ER 22 - VAT {I1Bp}
SPARE BITS
MT8 for 15W, 48 + VAT (4p),
MT4 1or 25%, 38p + VAT (3p)
MT10 for AOW, &2 ~ VAT (3p)
TCPT TEMPERATURE CONTROLLEC |IRON.
T.mpcr.lur- conlralled ron & PSU. £20 + VAT

£1-80)
SPAHE TirS
Typa CC single Nat, Typa K double flat hns tip
Fypa P. very fine bp. 11 sach + VAT -
MOGT SPARES AYALABLE

MULTICORE 8OLDER
Slzu 5 Hsvbil 18 s.w . In slioy dispsnasr, 3ip

3pl
S-zl C1SAVI0 Savhit 133,w.g.. S4p ~ VAT {ap)
Size 12 SAVBIT 18a w.g. on plesac resl 01-80
+ WAT (15p)

Tarms ol Businbss: CASH WITH-ORDER. MINIMUM ORDER 51. ALL PRICES INCLUDE POST & PACKING {UX ONLY). SAE with ALL ENQUIRIES Pleass.
PLEASE ADD VAT AS SHOWN. ALL GOODS /N STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 8.30-12.00, 1.30-5.00.

TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS

12 and or 4
ISOLATING

fsr.

N
<

ARBER S mer mcars o

Vol
PRIMARY 240- 250 VOLTS
Am,

aw

50 VOLT RANGE
Prir  200-240

Sac. 0-19-25-33-40-50V
£ Aaf.

NG HIDDEN EXTRAS—
WHERE CARRIAGE WiLL BE ACCDADING TO WEIGHT AND DISTANCE—BAS

s miconductara, psns! ma
CALLERS WELCOME (MON,-FRI.)
D.C —1,000V, A.C.—1.000v, 1.000{VV. OR SEND STAMP FOR LISTS.
D.C.i—100mA, Fas.—150ki1.

Prices

C1000 MINFMULTIBETER

BARGAIN AT f4-58

0-28 2.3 | No.
0 102
103
104
105

»
3
b

5-10

ANTEX $0OLDERING {RONS

15W £3-57 18w £3-1 25W £2.99
SOLDERING IACN KIT 1448

STAND FOR ABOVE £1-49

106
107
118
19

b A
ELT - Y-t

o

MAGNETH: TO CERAMIC
CARYAIDGE CONYERTOR
QPERATING VOLTAGE 2045V only
£3-17,

Includa VAT and P.

& P, EXCEPT %

and mulli-malers.

COMPONENT PAKS

200 Mixed value resiatora (count by weight}
150 Mixed value capaeitors {count by weight)
30 Mixed valua precision resislors jw 2%
15 Assoried pots & pre-sels
10 Reed switchas
3 Migro awllches
20 Assarted tay
1 Pack wire
PLEASE STATE PAK REQUIRED BDp PEFI PACK

mal!rl assoried C

SCREENED MINIATURES
f mA Volt:

=
EFBoamawin o
o

Moo
lefoausaun

RERLEERYRY

Sec.

2 VOLT RANGE v

Prim. 200-240¥ agg
Sec. 0-12-15-20-26-20Y |

o D00
395 |20

]
t

HIGH YOLTAGE
Malns lscleling
Pritn. 200/220 or 400:440
100120 or 200/240

Raf
243
247
250
252

P&P
£
(1

15.3 0, 6-15-27, 0-15-27
01527, 01527
12,15, 20, 24, %0 3-15

01
54-001

HIGH QUALITY MODLULES
4 watt RMS AMPLIFIER
5 Watt AMS AMPLIFIER

10 Watt AMS AMPLIFIER

25 Watt AMS AMPLIFIER

125W AMS AMPLIFIER

PRE-AMP for 3-5-10W

PRE-AMP far 25W

POWER SUPPLIES 2-5-10wW

POWER SUPPLIES 25v

TRANSFORMER 3w

. TRANSFORMER 5-10W

TRANSFORMER 25W

spepzfadgane
RS 2 LT

AUDIC KIT 25W
2+ 25W Amphtiars, 1+ Pre-Amp
1+ Power supply, 1+ Tranalormer
1+ Front Panel
1+ Kit of parts to nciuvde on/oft
switch. neon ind. Sterec head-
phone sackel. Plus  Instrugtions
book £32-18.

TEAK AUDIO KIT 25W
Teak vensered cabinat
1684, + 11§ + 32, atuminium chassis.
heat sink and fror panel brackety

BSA MINI-DECK

4-00
'5 -85
§-87
T-93
855
10-&8
1415
14-51

Smamronan

D0OOOGOOOth

80 VOLT RANGE
Prim. 200-240V

AUTO TRANSFORMERS
Acto Taps

0-115-210-240
C-115-210-p40

NEW

THANS CASES
Combinad
and floor mount-

ing
Send for details.

4 Spaed Auto Changer
i Garrard SP25 {Chassis)
wal

Be
4
g2

plus back panat gnd sockels etc.
o-n

CAATRIDGES

NEW STEREQ 3
Completa Stareq Chassis inc.

Supply. Front Panal,

400V
200v

24
4A

dgBIagras-

#3@55-:;»
—

BRIDGE RECTIFIERS
. 200V 2A

L SOV A(PM 7A8)

cab. £4-5.

socket, 6-7-5-8v
plug £3-59,

00mA

T+ Jw AMS, Amp, Pre-amp, Pawer
Kngbs (only
needs Mains Trans ), Stereo 30 £17-99
Malns Trans £3.-56. Teakh vensered

Power unit plugs direct Inte 134 3 pin
with mub-

Magnetie Senotane 100
Ceramic E.E.|.CS 2000
ALOS GP33-1

TCC ATES {magnetic)

]

gRSagLe”

CASED AUTO TRANSFORMERS
240V malng laad Inpi1 & USA 2 pin outlets.

ca¥as AVO 72

[5-

1511

£22-841

Raf 95W

TEST METERS
AVO B MKS

AVO T 159

AVD M £23-48
uasis IUSSH) inc_steal
Carry case £13-83

83‘!1 Pra-salectad  siations

| «

£27-34

£35 881

k4TI

Shdocoande
™
1]
2%
=2

Y PRSP

B
a4
]
=

ELECTRONIC COMBTRAUCTION KIT
10 projects (including Elactronic QOrgan).
Ideal gof at £8-83 mA

POWER UNIT
€€ 12-05 Quiput Swilched
%-5—0—7-5—9—12\! at

STEREQ FM TUNER WITH PHASE-LOCK LOQP

supply 20-35V. 90mA  Max.

Barrie Electronics Ltd.

3, THE MINORIES. LONDON EC3N 18J
TELEPHONE: D1-488 3316/7/8
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CALCULATOR DISPLAYS
1~ digit height, bright red LER 7 ‘.“.K puRGHRSE KBI.USI\IE T

segmant dizplays 1o calculaiors,

okl o, | I aisows us 70 SELL AT SUCH ERNTE

3 Falrehlld FND-10, slngle digil AS USED 1N Bn
comar st £100 i & AUALITY ITEMS = conBRun

DIG
3 MP T414 4 diglt, common cathode Lompare performance and -
12 pln d.1.L. pin out 29p+{vat 80} 8 1 i i -
tor £5.00 (4 vat 40p) . i

3¢ Bowmar B8} diglt, common

cathode with pe connecior, and red

bezel £1.85 {+vat 15p) 6 for £19

{-+vat 80p;

3 Texas 3 digit comman eathode 12
pin d.i.|. pln aut B5p {4 vat 7p) & far

i‘.l 00 {4 vat 32p)

3 Teins. 4+5 diglt, egmmon

cathode 2x14 pin d.l.l. E1.85 pair BUILT-IN

{4 vat15p] ; ALARM

- 30 pln urp:rl\)at:ggoh%im Iozr )all ¥ = g

types excepl - p (+vat2p) i &5

Texas calculaior keyboards. 19 gold . . = T Ru“ “l“ﬁ NORMALLY

plated 'snmp’ type key contacts on AS - 1 ! £24 WITH CASE

R vaaaan: 3DIGIT __ FNDIO

MULLARD TUNER
MODULES -

BX12E342; TRACK ERASE LP1171  comblred AMJFM (F

HEAD - E1.25{+val 15p) strlp - £4.2%9{4vat 53p) % LP1178

BX1ZRPS3 WITH BX12EM3 - FM front end with AM tuning

£2.95 (4 vat 350} | pana. uzed with LP1171 - £4.28 el - ;

agfgog.q'?slmégw Chvai sap) o LRI & 78 onir - ] It in an eveningi
ohm) - val . 1157 3 (] M lnlernslvllna

{4 vai2dp) complele AM strip - £2.05 (4 vat MECHANISM Loc. assemily

TWINSTAGGERED 26p) 3 Faurite Aerial - 95p (4 vat AND CASE _insiroction |  COMPLETE UNIT

MARRIOTT HEADS RIRP1- o)

E1.58 (+vat 18p) p & pall modules 25p each Eﬁ AGURLL | 1 +VAT 64p | +VAT 72|_I
MARRIDTT RECDRO/ 00 rze 25 .99 rer s .99 ree s -
REPLAV&ERASE HEAD - HA-RP TAPE HEAD SINGLE

E1.75 (4 vat 21p} TRACKl:o.ss(hmep) THREE FOR £16.50 [THAEE FOR £22.00 |THAEE FOR £25.00

s Ra ERASE£225 P SRR + VAT £1.32 PGST FREE | + VAT £1.76 POST FREE | 4 VAT £2.00 POST FREE
11 E358 ERASE 675 ohms XRPS18: TRACK RED -

G312 %7 ERASE ST anms xﬁi’s‘a%ﬁmén xS ' |[-_

ZmA - £0.09 (4 vat11) (rat YAN Mp‘-“

GX20 E362 ERASE 90 ohms XESII i TRACK ERASE 1E ‘BEL

‘90 mA — £0.83 (+vat1ip) £125 (1vel 150) ot by PRACY

RIRPY3 TAPE HEAD | TR T | teatur 3

TRACK - £0.85 (4 val ip) (+vai 26p) 5““ the hes\ seliing|i

+ VAT £31.74 .
% INCLUQING Ezs 95 , Bullt£30.as
PROPORTIONALLY PEP Ll 4 vAT 403

Build the Texan stereo amplifier, and ba . g . * Can be
PLGITAL LOGIC tominimise doubly proud! You’llown & superb hame built stage by
power consumplion and exteno enlertalnment unit. And the pleasure of doing It yourseli. slage. Ask for-
battery life, BN Lock atthe Teran specification leatiel 21,
Spacially danipnad fo provide Fully integrated siereo preamp and power amp, 6 +C's. 10 GLILYC2E
l':"l"ollﬂﬂ bost MOG.:"".:‘;"' with T8 B ) o “Mﬂ transistors, 8 ractifiers lﬂ% !energingn. Plus stablllsed, * Everything necessary
& |owr-c ridy + vt Ag arolecied clrcuitry, glase flbre pe ardeners low-fietd low-line i
canirol.fiftviiia m givea Slarirecsive ot IRrsiiy t malns transiormer; all facilitles and canlrola. Slim design, Suppliga el e r e

::“.:".:’;‘:"’I'-""IL‘.‘ e n‘"‘""" * PCboad for sbova chassls 14}% x 6" x 2 overall. 20 watty per channal RMS. service and guaranlees,

E.3
Digital Prapormons) Syatam ) Buy .08 h The natural follow on |
the componants you wani. idesi for [+ vat 87p] Band now for leafiel -
any rudio control spplication. (35p) for full detalls,
* Simpla transgmilisr—£2- 5 Poat atc., 50p sach. TEXA" FM + VAT
. TUNER KIT a 4262

iy Bullland lested £25.95+4 VAT £3.24

Bulld the matching Texan atereo tuner!

P PFe'alurles aﬂvu;:e'd vu;l:uu tl.llnlgﬂ. Phage loch loop

i decoder. Profegsionally designed clrcull, Everything you need

ROrAIBI’ IatSat editlon, we _ ia In the kit. Fram the glacs fibre pch to the cabinet Hazil.

changes and additions. Exeellent spec: 2.5 uV aetiai sensitivity. 500 mY outpul (ad]ustable).

Conlaining virtually Tuning range 87-102 MHz. Mains powered.
everylhjng'for lumnulzurs

and professlonals, +VATLZT4

Herny's” Raclo "Cata- AW vEeLEc Mullard 7 aM/Fm TUNER MoDULE £2195 50

“must™ for man-

8 ulacturers. MAY BE ASSEMBLED IN AN EVE-
Agalin., we have MING. FEATURES % Buili-in AM
Included a comglete Fermite aerlal 3% LW coverage 150K Hz-
alphabetical index, 250KHx 3% MW covermge 530KHa-
as well as a sec- A 1.0MHz % FM covarage FT-tM4MHz
tional index, s& % 7551 aerial {or FM 3 150mV output

:':)al l¥glll‘;:lllle hlu'te 3 Bize BHL) x BH{W) x 2}{H)
H -

all in findinp
what you need. ., This new AMJFM tener kit Easily .adapled for stereo, using the
In:urnorulu 2 Mullard modules. Supplied asa Henslec IC -stereo decoder Rit. high
pre-aligned and tesled prinled clrcull, the perlormancas modular deslgn, phass lock
corsstructor only has to build the PCB intothe loop principle. Law pass filters  for
chaaaiy, eonnect the power, aertal and oulput ioads. optimum performance.
Siyled 1o mateh the Texan amp, mains operated. Price £0.754 VAT £1.02 pdp 50p.

We will be pleased 10 quote for parts for clrculie in this magazlne. Send your Ilat for
quotalion In 5.A E. Askfor FREE leaflets and lists on our kits projects.

¥
5 All mailto: Henry's Radio 303 Edgware Rd. London W2

LONDON W2: 404/6 Edgware Road. Tel 01-402 3381
LONDDN W1: 231 Tortenham Ct Rd., /12", Tel: 01-636 6681
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CAMERA KITS
AND

VALVE MAIL ORDER CO.
. Climax House
159 Fallsbrook Road, London SV |6 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

| ip 2p £p £p
1821 017 | AF181  0-B0 | BY213 026 | QAZ204 Q.85 | XBlil (43 —
1N¥23 085 | AF186 180 | yyzip .95 | CAZ206 O-48 | 28170 010 . READY BU'LT
INBG6  0-B8 ﬁg}% g'g BYZIl 0-45 | QAZ206 085 | ZBT1 gjgg
LN9B3  0-50 | ypyas Q.o | BYZ12 040 | OAZ20T 085 | 5y gop MODU LES
1NZ66  0-50 | AB¥29 .4p | BYZ13 0.4 | GAZZ0R 040 ) pryger oL
ING46 016 | ABy3c 025 | BYZ16 185 gﬁ:]ﬂg g-:g gTTx;oug 010
INT26A  -20 | AB 080 | BYZ10  0-80 - X 012 .
INOs 005 | ABYGl 040 |BZ¥Ss 010 | oAza1 063 |ZTXIA 0B Whether professional,
11 | AS¥G3  0-20 | C111 0.55 | 0AZ272 045 p
waoer 011 ¥R O30 | Clbiiso 0df | OAZIG 04 | ZEX00S 016 student, teacher or amateur,
l202  opa | ABXE2 O cRmio 040 | OAZee oap | TTXOSL OR6 a CROFTON module is the answer
26371 L.0¢ B .gp | CBsB - 1.80 .15 | INTEGRATED
ABZ21 100 OAZ212 0-13
26891 0-32 | ABZ33 0.75 [ CBLOB 350 paz0g;  g.pp | CIRCUITE
26414 03¢ | AU104 100 | DDOO0 015 | paz2i6  0-16 | 7400 0l
. AU¥lo 1.50 | DD00s  0-16 | pazagy 0-B8 | 7401 0-1
20417 085 | Hajes .34 | DDOOG 026 1e5 | 702 01
uNADL 040 | Bajg, 014 | Dhoo;  0-90 °81§ 1%3 7403 01
INO9I 017 | Boroo 05 | DDOOS  0-08 | goge.  £.00 | 7404 088
anNges 080 [oiyy g6 | B3 088 5 .5 | 7405 0:82
2D gﬁlnoun 080 | OB olo | goes  3ER| rice 042
T Bollea oss |ome  Sa3 ocan  egs Tl DA Apart from our popular C.C.T.V. Camera Kits
2N7 ; ; 4 80| ! i B )
AT, o maie omophy me ol M) e o we are launching a range of ready built,
ax11aL 3'”92 1C132 020 | GETI03 D85 | ogay 0.4 | 741l 0e tested, and guaranteed electronic modules
imijiy oge |BGME 0| QETlI G lgcis o9 nlz U8 both far trade and end user
2§15 040 | BEian 066 | RETIIE 16D | gegy  oap | 741 08 A ; I -
IS 043 aait 010 | Gemie 140 qer ke ar oo The ulgam'ate range will b:_a extensive. Some
‘§“3$ 8’23 L ;05| | [ar T 190 n:gu 832 1022 i e of the existing modules available are:
2513 - L i 5
2N1305 060 | BOET 018 | OETEIE 100 oCsim odr HH oo ® E.T.I Master Mixer ® E.T.|. Electronic ignition
NalT 10 | BOWS 010 QRil oo 0GR 040 ey o @ Wide range A.F, Wobbulator ® E.T.L Digital
hotie 1o0| D060 083 Grvesd 100 ( gegs gy | 742 040 Volimeter @ E.T.1. Freguency Meter ® Video Ampli-
282218 0-26 gg;a:l g;: ;E-?i‘a‘ﬂ g:: ocs? 0-60 :gg g%g fler # Video Mixer @ Sound/Video Modulator
§§§§é31 g5 | BCEIT 100 GEXd6 068 8&3 8:53 433 0:87 @ Guitar Amplifier @ As well as all ET). P.C.B.s,
BCY33 3 GEXB41 0-48 . 43T 0-87 V.L.F. Transmitt
;‘23“* .gg BOY34 0.7 | gran . 085 ggg g.gg 13T a7 -t iters and Aeceivers @ Send S.AE.
it ofi|sem Lm S8 S o9l o ine, o
3 . 01 | g 0.8 0 1 441AN DY
N2t Des BOYA 12 quim 008 ooie L0 e o7s Secondhand cameras and manitors always avaliable
D o S CROFTON ELECTRONICS LTD
M olh 2o o une om 850 B s o iy
guzgig :%g BD121 1.53 MATIZO 0-60 | Ogvs a8 | 7480 "'13 epl, E, 35 Grosvenor Road, Twickenham, Middx. Tei. 01-851 1923
aNaoss 080 | BDiai 075 | Mimaa 043 | oGk oay | 2410 Elgg
'13 | BDY11 145 | MJES20 060 | oogim  0.20 | 7473 0d
ggg g: uv}g BFIIG 020 | MIEZ955 125 | oimioy wog | 7478 04
2N3707 013 Br187 -20 | MJE3053 0.75 | ocg1z 08 +i.g u-ﬁg
2N3700 012 i 095 | 747 "
aN3710 013 0:20 4352 i -
aN37I1 013 085 | aga 10
2N3Ele  0-37 045 | oy ¢
038 i
2N4289 0.3 938 | 7400 A7 - .
aNoess 093 Iss |10 088
28301 0.73 110 | 7481a g 10 CHAPEL ST. LONDON NW1 Phone 01-723 8753
28304 138 1.30 7482 1
28501 075 1.50 | 7483 =70 MUFFIN INSTRUMENT FANS MARCONI R.C. OSCILLATORS
28703 1.60 020 | 408 20 Dimensions  4-5in x4-5tn x 1-5in. | TF1101
40250 053 050 | Teo0 o5 Very quiet running, precision fan | 20Hz-20CkHz signal generators.
40361 081 080 o7 .57 specially designad for cooling | Dstorrion 0-5% or with filter
AAl129 Q15 i'oo 74100 B9 electranle aguipment, amplifiers, 0-1%. 60dB step attenuator. Can-
AAZI? 07 b 1'33 74107 045 etc. For 110V, a.¢. operation | linuously variable gulpul vp to
AAZ13 Q18 8 4110 o568 {practica is to rum from splil Z20V. Metered o/p. 250V mains
7. (i L]
AAZLT 0116 0203 LBO | 95311 g8 primary of maina transformer or | Operation. tn fIrst class conditlon
igig-é 0;2 a0 l‘gu 74}.13 2& use suilable malns droppert. | &nd guaranieed, 231,
g 0C206 175 | 7 a d ¢
o ] Ocags 150 | 741BL DB A ;lcr:m{l:isﬁr L:rtlceprl?: EDDYSTONE DIALS 838
igwg 26 00207  1.00 | 79172 oz brand new candltion. Is £4-86 Horizantal slide rule tuning dials
AC188 :Ei 0oC480  0.po | 74123 1-01 ~ . type 898. Complete. Tuning knob,
ACY1T 55 oC470 -3¢ | 414l 0.90 MINIATURE DEAC NI-CADMIUM un-marked scale piate, Tlywheel,
ADYIB 55 0OP71  l.gs | 14140 1.2 battaries typs 7CDK. 3 cells in polnter, ete, Brand naw In boxes
ACY1R 1 ORP1?  0-80 f_:}gg 1 package making 3:7V. 25 x 17 with cutting template. List price
AC¥=0 55 Ig]]gg]u gg: ztih é 15mm. 81p. Post free, is over £15. OUR PRICE ONLY
ACY?21 56 185 | 24155 H £3-18. P. & P. 32p. L
R R
AQY2 035 BXOE L0 | 2015 100 HE IPOIRIL T H S o AVO MULTIMETERS
ACE27 35 BX63) 128 | 74157 006 Beckman Duadlal counting
AO¥28 25 axess 0.5 HI0 o6 dlals. Miniaturs type (22mm dia.}. Multiminor type Mk. 4. Small,
ACY3P  1-00 La0 | 74174 157 Countlng up to 15 lurns. Brand Hght-weight [nstrument. 14 X 8 %
ACY40 55 BX G40 . 24178 110 new, complete with mounting 3em. Measuras V. a.c./d.c, to
ig}‘:‘} s :;:;E’ g';g 7176 1 instructians, £2-70. L“Vi (d-c- '-r""msﬂ‘;{;}la’\‘l" d‘:-
4 E esistance ranges: N
AD140 &b 8x644 085 ;ﬂg'{ g BERIDGE RECTIFIERS and 1k{¥V a.c. Tested and in good
ADL4G 088 aXedn 085 | 74182 £ Encapsulated silicon type. Ex- | condltion. Price only £8:18.
R moh (B iR | | smbnen o M S Y | FUP S
AFI08  0.35 vigmor 150 | ZHE4 1 Postage 10p. B " [ mELICAL POTENTIOMETERS
AFl14 026 V30/201F 1.50 p i )
74188 1.2 Helipot 45 % 50mm, 10 turns,
qu ulgg 5 1 | VE0/201 0-50 74187 é.zg ag:g:g;oﬂﬁgv SIGNAL 30kM, £1-62. Beckman 33
g 7 | VA0/201F 1.60 | 74108 -7 1Tmm,. 360°, 10k0. £1-62. Raell-
AFLL 028 TLIGENR | 010 gg; Mfm 010 | 74108 B2 E2 100kHz-100MHz £37-20 | ance 20 % Somem. 1D turns, SKEY,
AT SR BRifoon: |oARe 08| XN nip| Pupmsceken R T I
24 0 E 0A200 010 | XA161 015 | ] , E1-62. 3
AF126  0-30 076 | ga202 010 | Xalp?  0-16 Gl?:npiiﬂar.m P1 100kHZ-100MHz L37-80 | 37mm, 10 turna, 1k0. 52 16. Beck-
AFlza  0-80 | BTYT0/400R | 0A?10  0-20 | Xal61 026 | 1 a DIL SG63A 7-5-230, AM/FM 281 | man 22 x 37mm, 10 twrns, 5000,
AFID7 030 150 | 0AR211 035 | XAl62 025 015 Tested and guaranteed. Carriage | ¢1.62, Aeiiance 12 x 40mm. 10
i s o Sipw en TG bk o e s S i, o
H 2126 H b H = H 017 SWIS5 HOUR METERS mm. 3 turns. 2500, £1-62. Cal-
e skimin caigie oG Stond S o oy st 5 | e, b B

£1-62. All brand new and guaran-
teed. Pleass add 10p each for
postage,

diglts. Slze approx. 5x 3-5x
2-5cm. Digit height 3mm. Brand
new. £1-62, P, & P. 100

PRICES QUOTED INCLUDE VAT. USUAL DESPATCH TIME FOR MAIL

Open daily to callers: Men.-Fri, 9 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Saturday
Terms C.W.0, only » Tel, 01-677 24247

Prices correcl

S i all PRETLNE whan geing ORDERS IS 1-3 DAYS. WE URGENTLY RECUIRE FOR STOCK QUALITY
Y.A.T. to be added.  Plastic Transistors 124%. to press. USED TEST EQUIPMENT. PLEASE CALL US AT THE ABOVE NUMBER
Metal Can Transistors 8%. Integrated Circuits 8%, —— =
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Funclion switch for mic, magnetic and crystzl pick-ups, fape, tuner, and
plus fuse. 20+ 20 watts rns, 40+ 40 wals pea

HOW YOU CAN SAVE

SYSTEM 1B SYSTEM 2

with magnetic cariricge,
de luxe plinth and cover.

magnetic caririoge,
+p&0.8650 | defuxe plinth and cover.

aluminiurm knobs.

rms, 60+ 60 peak,

DIY STEREQ
SYSTEM

COMPLETE WITH SPEAKERS
Here's real value in DIY! Comprises ready-butit
amplifier module, 3-speled Garrard auto-return
deck, and leak-veneer simulate

cabinets with clear plastic lop. st 85
Easily built by habbyists. +pdpEe0s

35-WATT DISCD AMP
Here's the mano unil you need tg
start off with Gives you a good
solid 35 walts rms, 70 walls peak
Qutpul. Big lealures include two
st inguts, bolh Jor ceramic
cartridges, tape input and
migraphone input. Level mpang
conlols filled wiih inlegrat
push-pull swilches. Independent
bass and Ireble conlrols and

master volume. £275|] ;1:;; n sfave or external amplifier.

Here's the big-value porlahie disco
of BSR MP 60 fype aulg-return,

need to give 12bulous disco
performances. Simply £

20x20 Watt STEREQ AMPLIFIER

Superb Viscount £ unit in teak-fiished cadinet. Black lascia with zluminium
retary conlrols and pushbutlons, red mains incicalor and sieren jack socket.

auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,
52990

+php 210

For only £B0, you get the 20+20 watt | Comprising our 20+20 walt Viscount IV
Viscount IV amplifier; a pair of our 12-watt- | amplilier; 2 palr of our large Duo Type lil
rms Dua Type llb matched speakers; a BSA | matching speakers which handle 20 walts
MP B0 type deck complete 58000 rms each; and a BSR MP 60 type deck with

Carriage surcharge to Scotland: Svatemib £2.50,System 2 €5

Seciaily designed by RT-VC for the
* experience constructor, this kil comes
complete in every detail. Same facilities
B as Viscount 1V ampiifier. Chassis is

teady punched. drilled and formed.
Cabinet is finished in teak vereer.
Black fascia and easy-to-handle

Duiput 30430 watls 529""

+p&p e

sincl=ir-
1.G20,20WATTS
STEREO AMPLIFIERKIT
WITH PZ20POWER UNIT

FANTASTIC SAVING. A build.t-yourself steren
power amplitier with latest nregrated gircurtry,
10W RMS per channg! eutput, full shart-cireuit
ang overheat protection,

LISTE1450 OURPRICE

£4.95.:61.
‘ R -
EASY-TO-BUILD, WITH ENCLOSURE
SPeaRy

POATABLE 01SCO CONSOLE
with built-in pre-amplifiers

console from RT-VC! I features a pan
single-play prolessional series record
dechs. Plus all the controls and ‘ealures you

connetts into your exisiing + p&p (650

70 and 100 WATT DISCO AMPLIFIERS

MESIE volunie, Tage I2vel, nuC kevel, reck leval
PLUS INTER DECX FADER lor pertecy

raduaizd change rom record

deck N, 1 to N 2, or wiee 00
v;‘:rs: Hg% levei condrgl

[PFLLIeYs heat e disc

betore fading i1 on WU meer pap tI00
OIS ouIpt ievel 70

wans ms, 140 waits peak

o Ail the big featu 8535

ort the 70 wan disca
anplitier, bn wih 8 massive £sson
() warrs.rms, 200 wans pEp EADY
Peak ouipul powlr

ELECTROLYTIC CAPACITORS AT
BARGAIN PRICES wl brand new from
raputable international manufaclurers.
PACX 1—Caontaming 30 mixed Electrolytics,
valves trom 4.7mF to &7mF. Minimum
6 volt working, 550 +20pp 4 p.
PACK 2—Containing 17 mixed Electroiylic
valves from 100mF to Z200mF. Minimum
16 vo!t working Malority 40 volt warking
5p+Appdp.

ALL PRIGE

AT CUARENT RAT

notice.

Practical Electronics December 1976

Builliauly styled for eavy dhsco peromuancy” Slogeng frscs, 50 a1 you an use e conewly withoul s
ar harber Brurshert glommaum lasca and rolary comiols. v sassath actiny, ves ally moumed shie Cnols -

S INC.VAT

All items subjact to availability.
Prices correct at st October 1976
and subfect io change without

We are unable to show all our products, so
please send SAE. for our fully descriptive
catalogue and any further informaton.

teak veneer, 12 wats rms, 24 walts peak|
18%" "% 13% "% 7% " approx.

£34 205
Du Il 20 watts ;

ims, 40 watls peak,
27"x 13" x11%"

SPEAKERS Twc models— Duo 1o, [TURNTABLE Foouar BSR MP

with magnetic canridge, diamond
stylus, and de luxe olinth and cover.

£200

60 type, complete

STEREQ CASSETTE DECK KIT

Again, this kit is specially designed

for the experienced constructor — for
mounting into his own cabinet.
Features inctude solenoid-assisted

AUTD-STOP, 3-digit counter,

record/replay PC board, mains

transformer and input and oztput 53250
controls. AC BIAS AND ERASE. & p o150

TOURIST Iv

{Motor Top 10 Award)
Complete with spesker, batile and

npdsienced consinsctor only,
The Tounss ¥ has lve push umvs, fow
medum band and ore fer lang wawe hand

Spun alumitiuh control knobes are used for
il twnrg and volume £ o

hi-fi enthusiasts, these kits Incorporate two
teak- simulale enclosures, two EMI 137 x 8°

3 pair o

each unit, Cahinet size
20 % 11" % 9" (approx)

15-WATT KIT
IN CHASSIS FORM =¥

When you are looking for a good speaker,
why nat build your awn from this kit. It's

the unit which we supply wilk the above
enclosures. Size 13" x 8 (approx.} EMI
wooler, 3'/." (approx.) tweeter, and

malching crossover. £750 +rép
Power handiing capacity  °
15 watts rms, 30 watts peak. PER SET

QECCA 20 WATTS STERED SPEAKER

£2550 53¢
PEgFru'n £5.50

gl

ol down [0 @ pnte

CTOSSOVEY NETWIES

PUSH BUTTON CAR RADIO KIT .
rumq_:uips.ThQTnnrinN—fnrum

The wmng scale 15 1ilumieted and airacive

The madern style {bcia s been desroned 1o

Specially designed by RT-VC for cost-conscious

(apprux? woolers. twa 3'4" {approx.) tweelers and
matching crossovers. Easily construcled,
using & few basic tools. Supplied cemplate with
an easy-to-fallow circuit diagram, and crossover
comporients. Inpul 15 watts rms, 30 watls peak,

(Y@ cair of high efficiency units for
CrTeR

R|IIThVIIC

0 HiGH ATREET, ACTON, LONDON W) 8RG
23 EDUWARE ROAD, LOBDOM Wt

Personal Shoppers EDGWARE ROAD 9am 5.30p.m,

Hall day Thurs
ACTON 930a m —8p.m_ Closed al day Wed

DELUXE ACCESSORY KIT

Comprises of & marched pair of
dyramic mica. and two repiace-
menl shdar (evul controlg

£3.90%5 +pip.2?
F. 4 P. FREE WHEN PURCHASED
TOGETHER WITH ITEM BELOW.

bleed it most car mownans and die linished

negaivg ganh faliered nizmallyy Power
(upin 4 warts Jstg < ohms:

£10.50 - papri 50

4 iy
‘COMPACT’
FOR TOP VALUE

How about this for incredible
bookshell value fram RT-YG! A

prly £7.50 — just what you
need for low-power amplifiers.
These infinite baffie enclosures
come lo you ready mitred and
prolessionally finished. Each
cabinel measures 127 x @ x &
(approx.} deep, and Is finished in
saim(ulated teiak. Ccll‘mplete with two
" (approx.} speakers
for max power = & Jo0
handiing of 7 watls.  papeq70 B
per palr

This manching |sudspraker system is hanc- vtade, s only Deces know how, built to a specification,

The kit comprises of two 8 diameter anprox, base rive unit, wiih heawy die €ast chassis laminated
canigs with ralied P C. surrounds Twa 33" diameier apmox domed cwesters complete with

0 prce per sugezo e £30,00+£2 003 P

=Rw
.,

= ‘-..,_h',
Minimism order on
Access and
Barclaycards £15

DO NDT SEND CARD
Just wata pout giden grong
Your credii caed number

947




SETH-GUIILUGETIRS
~————{TRANSISTORS}=——

Acia rg10
ACHIK *0-08
ACI42 g 1
ACIAZK *9-24
ACIIIN *a-14 I
AC178 *0-11 B3
- 28 s
™ [
fod (3]
Fol "o
» 0
7 5o
n 40
I 0. 1%
3 -2
» a-11
58 011
’ b2
[} 918
' 10
o0 |
N [3IN
ADI6t & -1 !
AD162(MP}
5% .
AF114 2 °
AF115 z [
AF118 n -5
AFIT p= 015
AF118 12 =431
AF124 n -3
AF125 o *12
AF126 zl o132
AF127 2 #12
AF139 s m FH

BRAND NEW FULLY GUARANTEED

Price |
913

Type
BC440

Type

Prica Prica
[ -

Type
BFYS3

1
58
L )
L]
h
9
56
56
1
5 5
: |
H
f |
o
L] ]
2 n
F
1z
12 a8 | ZNEn
“ |
-38 2
46 | QC22  *0-47 | TIP23 ‘440
58 ‘ QC21  *0-49 | TIP3  *¥-45
53 OC24  *0-57 | TIPHA *0-52 |
36 . 0C25 *0-30 | TIPR2A *0-86 | 2N2369
M OC26  "0-3 | TIP41A *0-05 | INZ38OA
-n \ OCz8  "6-80 | TIP4ZA *B-
A0 =040 | TISH
38 | OC3S  "0-45 | UT48
-25 | OC38 '0-51 | ZTX107
¥ | OC4l "0 20 | ZTx108
B3 0OC4 025 | ZTXI09
2 | DCM *0-1B | ZTX300
2 DCAs ™13 | ZTX50
22 | DCI0  *0-18 | 2N6#6
3| OCT1I =0-10 | 2N687
31 OCT2  *0-15 | 2NG698
3 OC7T4  *0-15 ' 2N699 add

Plaase add 8% 10 prices marked
. Remainder add 1249, Do not
VAT to prices marked t.

Type Pric®
AN1703 1]

.-
17

usd
uUs1
us2
us3
uUs4
uss

Lr69
ur

THE FINEST VALUE IN

Description

120 germ. gold bonded OA47 dicde
150 germ. OAT0/81 diode
100 sillcon dlcdes 200mA 0A200
150 diodes 75mA 1N4148

50 sil. rect. top hat 750mA

20 sil. rect. stud type 3 amp

50 400mWW zenars DC? case

30 NPN frans. BC107/8 piastlc

30 PNP trans. BC177/178 plastic
25 NPN TO39 ZNAJT/2N1T11 sllicon
25 PNP TOS53 2N2805 ailican

30 NPN TO18 2N706 silicon

25 NPN BFY50/51

30 NPN plastic 2N3904 ajlicon

30 PNP plastic 2N3905 sllicon

30 germ. OCH P

15 plastic power 2N3€|55 NPN

10 TO3 metal 2M3055 NPN

20 unljungtion trans. TI543

10 lamp SCRA TO39

8 3 amp SCR TOE6 case

UNTESTED SEMICONDUCTORS

Pak No.

Price
+60p
*50p
“60p
*6op

Coda numbars mentloned above are givan as a gulde 1¢ the type of
device in the pak. The devices themsalves are normally unmarked

948

THYRISTORS

OBA DBA 1A JA 10A
TO18 TO92 TO5 TO66 TOSE TO64 TO48 TO4E
*0-13 <015 - - = = =
0y 03— — — - - —
0w e - - - = =
*p-22 '0-28 "0-20 ‘0-29 "0-36 '0-36 '0-48 9-51
*D-25 *0-30 "D-25 "D-25 "D-48 *0-48 'D-51 ‘0:5T7
‘0¥ D38 _ _ —_ —_— -_ _—
“0.38 <b-44 -0-25 -0-30 "0-50 “0.50 +0.57 ‘3-52
—  — "0-30 -*0-39 "0-55 -0.57 -"0-62 "OH
—  — "0-39 ‘0-4) "D-83 ‘0-66 'Q-78 -0-89
—  — "B-50 -0-85 0-3 -0-31 '3-92 ‘1.2
[ [ ¥

H| 14 H ap

300mA  T50mA 1 Amp 1-5 Amp

(DO T (50 16y Plaslic {50 18}

o-85° 006 INACDT  8-05°  D-B7°

0.0 0-@7° IN4D0Z  0-06"  0:09"

0-06"  0-09° IN4DOZ  0-07"  O0-12°

007 D14 INADO4  0-08°  D-14°

0-08-  D-36° IN4DDS  D-09°  0-18"

0-13" 018" IN4DOS  0-4D-  (-18-

013" 0-28* IN4DO?  0-11-  D-Z3-

—_ 0:32° o-28"

SIL.G.P DIODES

00mW 40 PIV {min) SUB-MIN FULLY TESTED
Ideal for Organ builders
'3 tor *50p. 100 for *£1-50, 500 for “£5, 1,000 lor *£9.

[

Case 100V 20V 00V

2 Amp TO5 "9-31 08 “0-7

6 Amp TO66 *3-51 “0-81 “0-77

10 Amp TO48 B “D-82 “1-12

HANDBOOKS

TRANSISTOR QATA BOOK
DTE 1 151 Pages packed wilh infarmation on
Europesn Tranaisiare. Full spactfication in.

cluding outlines.

Price 1£2-95 aach
TAANSBISTOR EQUIVALENT BOOK
BPE 75 2556 Pages of crcas references and
egquivklenis for Europaan, Amarican and
anmﬂa Trans slora This Is 1ha mast com-

GP300

115 WATT SILICON TOJ METAL CASE
¥ecbo 100V. Voeo 60V, IC 35A. Hfa, 20-100 suitable
raplacement far 2N3055. BDY11 or BOY20.
1-?4 25— 100 +
~a6p

GP Swm:hmg Trans

TO18 SIM. TO 2N706 8 BSYZ7/28-95A
Al useble devices. No cpen mnd shorts ALSO AVAIL-
ABLE IN PNP 1 mlFar 0 22906, BCYT0.

20 for *50p, 50 for g1,
1,000 tor “£14.

| when ordering Please state NPN or PRP

| —— Mo —
WORLD SCQQE!!

100 for *£1-80, 500 lor *€A,

ts ook an the market
todly and hls an ntroducl\on n 13 lan-

Prica +12-63 each
DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross refarences and
aquivslents for Europamn., American and
Jepmnase diodes. Zeners, Thyristars. Triacs,
Diacs and L.E.Du'y.

Price 111-94 sach
THE WORLD'S RADADCASTING STATIONS
WEBS 75 An ug 10 the minute guide for Ihose
interagted 1n DX-ing. Contains all the world's
braadcastars on SW, MW anc LW, as well
as Eurgpean FM TV stations.

Prica £3-58 aach
TTL DATA BOOK
LCIC 75 Naw complate Daia book of 74 series
TTL (7400-74132) Cowvesing 13 maln manu-
facturera in the U S.A. and Europe. this book
ives full data as wall a§ aquivalents.
Prica tE3-T4 2ach
A full range of tachnical books avalsble on

PEP

Postage and Packing
add 25p unless other-
wise shown. Add
extra for airmail.

16A  30A
TO4E TOX HUMBO SEMICONDUCTOR PAK
_ _ Transistors-Germ. and Silicon
— ey Rectfiars-Dicdes Trieca-Thyrisioms-1.C.'s and Zeners,
054 *1.18 ALL NEW AND CDDED
.58 *1-41 Approx 100 pieces only “{1-85p
062 "1.83
T R ] n
08—
“1-13 4-07
FULL RANGE IN 5TOCK, 2-33 Volis
0p0mW  -8p -5 “§p 1w “30p
p——
J Arnp 10 Amp 30 Amp
O (SO 1) (TO 4
014~ 018 D-oEC
016"  0.21°  O0-69"
0-20¢ 0-23 0-83
0-28+ -35° 1 25°
0-33- 0-42° 1-76
0-3%  0-51° 1 54*
0-44*  0-80" 231"
D-54-  D-&9°  2-88°

P.O.BOX6,

Practical Electronics

£1 minimum order.

P

WARE - HERTS

December 1976




|-CON

Linear(Cs

ceccolasced

Type Quaniilies Type Quantities
125 100+ 2
T2102 046 844 8-42 SL701C 0-d6 @-42
12700 0-23 @21 a-1g SL702C 0-48 0-42
T2100P 0-19 018 §-17 TAA3 0-74 0-65
M0 32 0-M 028 TAA233 0-93 0-08
72041 028 02T 028 TAAIS0E1-71 £1-87
TIM4IC 0-20 0°25 024 HATO3C 0-26 0-24
RTP 018 28 HATRC 018 013
247 +T8 & #ATIIC €32 03
72748P  9-35 " HATIZC 0-32 931
SL201C 046 ar uAT23C ¢-45 0-43

Type Quantitles

+ 1 25 100+
-37 76002 £1-39£1-34E£1-30
n 76023 £1-30E1-34 £1-30
5& 76660 0-3% 0-38 0.13
i3 LM380  0:93 0-80 OB8
57 *NESSS 045 0-4) 040
E= “NESS6 0-88 o-88 O-13
17 TBASOQE1-30 £1-34 £1:20
n

]

40

DUCTORS

il

tor 1ha sbave saries ot i.C.'s In bookiet torm. PRICE 35p.

7¢ SeriesTTL ICs

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARAMNTEED. ALL
FAMOUS MANUFACTURES

Type 1 25 100+ Type il 45 100+ Type 1 25 100+
7400 008 T4lg 80 T8 o Tald 50 048 9-d8
Tah [ o] 7450 812 -4 RC3k <] 55 054 3
7402 - 7451 912 -1y T44 +H 3 a5
7403 id P12 014 74145 0 M 2
7404 1 812 011 TN E1-)0E1-25 £1-20
7403 Bl 1z - 14154 +T8 074 072
7408 ‘23 7470 25 024 74153 95 003 oM
7407 -23 7472 e N TA154  £1-50 E£1-45 £1' 48
7408 13 7473 L& L] T4155 -l a7 07
7409 3 7474 7 9-25 74158 i) §. #-78
MO .00 i 04 T4157 985 3 N
7411 G-t 25 U 14180 £1:00 o-34
412 024 7480 -5 048 T8 E1-08 9-96
7413 025 Ta81 £1-02 E£1-00 T4162  E1-00 -85
T4 L& 7402 -8 M & T4183  E1-00 0-96
THT [ F- ] o4 M 0 TA184  £1-25 £1-20 £1-15
7420 9-10 0-80 0-B8 O T4t85 E£1-I5E1-20 E£1-15
J 7428 9-28 T4R5 E1-25 £1-20 £1- FA188  £1-48 £1-44 £1-39
423 0-28 32 83 0 TatT4  ET1-00 J-85 0-90
7425 9 [ 5] E2-90 £2-80 £2- TA1TE 0-05 093 0-M
7426 0- - 37T 835 0 T41TE  E1-18 £1-11 £1 &8
T427 0 28 980 0-58 0- TAITT E1-10 E1-1 £1-86
7428 [ B o-38 43 §5-42 O T41B0  E1-18 £1-¥1 £5-08
7430 0 819 043 0-42 0- 74181  £2-00 £1-30 £1-80
7432 0 F 9-43 0-42 0- T4182 -9 088 088
7433 0 35 9-70 088 0O- T4184  E1-UT £1-82 £1-38
T437 0 28 0-08 0-88 0- 74100 E1-50 £1-45 £9-40
7438 (B n E1-00 B 0 TAI01 E1-30 £1-45 £1-40
7440 [B L] 0- 74182 £1-15 £1-10 £1-95
T4dt 0- [ 0 74193 E£1-18 £1-10 £1 05
T4ds LR " 35 0- 74184  £1-15 £1-10 £1-05
T443 £l -0 - 56 0- TA18F  0-BD o-TW 076
44 £1- -0 83 0- TS £1-00 -8 09
T445 L} -85 - 0- 187 E5-00 00 094
T4 £1 00 -25 1-1 THOE £2-10 £2-00 £1-%
Ti? L} 85 0'E3 o 0-2! 74199 £1-05 £1-30 £1-35
Qevices may by mixed t& qualify for quantity prica. (1TL 74 geries enly). Data |s availabla

1)
b

Untested LIN Paks

Manutacturers “'Fall Quts™ which ineiude Funetional
and part Functional Units. These are classifled as
‘Out-cif-spec” fram the makers, very rigld specifica-
tions, bul ara ideal for [earning shout L.C.'s and
expavimantal wark,
Untealed Audlo Paks
Comprising 5, 1.C."s:—

Pak No.  Conlenls Price 78003/78023 series
ULICTOR = 10 x 709 -0 ONLY E1 per Pak
ULICTID = 7 % T40 &-%% Complete with data
ULIC?4t = 7 x 741 §-80 FM Stereo Decoder
ULICT4T = 5 x 747 0-80 Pak

ULIC748 == 7 x 748 0-60 Coamprising §, 1.C's:—

llke MC1307 and SN
T6110

ONLY £1-33 per Pak
Complete  with data

Mammoth iC Pak

APPRDX. 200 PIECES
Assorted {all-out Integrated clrcuits, including:
Logic. 74 series, Lineer, Audla and D.T.L.
Many coded devizes but some unmarked—you
to Identify.
QUR SPECIAL PRICE £1-20*

P&P

Fostage and Paching add 25p unless
olherwise shown. Add exira for
airmail. Minimum arder £1.

* Indicators

3015F Minitron T Segment Indlcator £1-11

L.E.D. DISPLAYS

DLT07 Comman anade §-3° 85p. DLT4T Jumbo
ommon anode 0-8” £1-70. DL727 Double digit
dimplay, commen anode 0-57 £2-00
L.E.D.'s
Avellable In 0-125" and 0-2° dla lenses
REQ 10p. GREEN 1Tp. YELLDW 1Tp.
Mounting cllps 2p. sach

NIXI TUBE ITT 5870S.
Character height 13.46mm.
SPECIAL OFFER 5 for £2

Y

DITL 930 Series

* Untested TTL Paks

Manufagturers “Fall Quts” which include Functional
and_part-Functianal Units. These are classed as 'out-of-
sped.’’ from the makar's very rigid specifications, but are

\

-
v

-
’

‘ &

- VAT

PLEASE ADD 8%
TO ITEMS
MARKED Y

REMAINDER

ADD 12i%

J

B YAVAYS

Practical Electronics

uA T805/L120 BV
(aqulv. to MYRSY) E£-25

MATHIZ/L130 12

{equiv. to MYR12v) £1-25
uA TB15IL13) 15V

(equiv. to MVR15V) E1-25
uA 71818V

tequiv. to MYR1BY} £1-25
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R.C.S. 10 WATT

AMPLIFIER KIT

Thia kit ls maitzble for record players, tapa play back,
guitars, electronleinsiruments or emall P. A. gyetems.
Two versions are rvailable. A mono kit or o glereo
kit. The mone kit vaes 13 semiconductors. The
steren kit uses 22 semiconduetora with printed front
papel and volume, hass and trelle controla. Bpee.
10V output into B ohme, W Into 15 ohma. Res-
ponse 20cfs to 30kefe, lnput 100M V. bigh {imp.
Bize 9¢in ¥ 3ln ¥ 2in.

Mono £11 25 Stereo £18 ot

Easy to build.  Full inltru:tinm supplied.

ELAC 10 inch

Dol cooe plasticised roll sur-
tound. Large caramic rmagnet.
30~16,000 r/a. Basa rescnance
55 ¢fe. 8 ohm impednnee.

Bxbin tmodel £3:25, £4 95
ALL POBT

MAINS TRANSFORMERS 33 "05T

250-0-2350¥ TOmaA, 6-3, 24 2285
2B0-0-25080mA, §-3Y 354,63V 1A or 5V 24 £4-80
J50-0-350 B0m A, 8-3¥ 3-5.4,6-3F 1A or 5V 24 26-80
300—0-300 I12H0mA. 5-3V 44 CT.. 6-3¥ 24 700
220V 45mA. 52V 24 EL759
HEATER TRANS, G-V 34, 81-45 4 amp. 95p
OENERAL PURPOSE LOW VOLTAGE.
Tapped outputs at 2A 3,4, 5, 8, 8§, 9, 10,12, 15, 18,
24 pnd A0V £3-80
14 6,8,10,12, 16, 18, 20,24, 30, 34, 44, 48, 80 £4.60
24,6,8, 1%, 12,18, 18, 20, 94, 40, 34, 40, 48, 60 £7.00
34,6,8,10,12, 18, 18 20, 24, 30, 36, 10, 48, 60 £8.70
64, 6,48,10,12,18, 18,20, 24, ﬂﬂ 38 -IO 45,80 £11.25
5510 lﬂ’VlAﬂ 806V OmAll. 9V 14 £1
12y ﬂﬂmA 41, 12V 500mA 81. 12V 750mA £1.
40V 94 tapped 10¥ or 30V £2.50, 20V 54 22,
40V 3A £2-50. 30V 6A 4 34V 24 ct. £376.
20-0-20V 1A 28, B30V 1} £1-75, 20V 1A £1-80.
80V, 40F, 20V or 20-0-20V, 1A £3-50.
AUTOQ TRAKS?OB!{ERB 116V to 230V er 230V
to 115V 150'W £5; 2650W £8; 400W 47; BOOW £8.
QHARGER TRANSBFORMERE. Input 200{250V
Tor 8 or 19V 1A £2-75; 44 £4.80,
FULLWAVEBRIDCECHARGER RECTIFIERS:
8 or 12V autpute 1}A 40p; 24 5bp; 1A BBp.

R.C.5. STABILISED POWER PACK KIT
Allpartsincluding printed cironkt and inatructicnato
;:ul\;déhl: n;l‘i)'smxoll:g!lt avajlabla: 8V, -5V, 9V,
av. Up ic output. of Post
Pleasc state voltage requirad. £2 95 45;.

mude nalog the Iatest cireaitry. Bargaln,
Eierao Toner/Amplifier Chansis. Brand new £38-50,

R.C.S. STEREQO FM TUNER

T - -t

This completeiy cased malne powered Hi-Fi 3

Tuner with brushed alumininm facla jn British ?1 50
oat 45p

BARGAIN 3W AMPLIFIER. 4 Transistor

Push-Pull Ready built with volume, treble and £3 .95

basscontrols. 1B volt battery operated.

¥4ARER HEATING ELEMENTS

Bize 10 %81 % %kin. Opcrating voltage 200/250V
#,C, 250W approx. Buitable for Heating Fads, Food
‘Warmets, Convector Heaters, ete.  Must beclamped
batwecn two sheets of metal ar ashestoa.

onLY 40p EAcH (FOUR FOR £150)
ALL POBT PAID -Disecunts for quantity.

E.M.L. 13} X 8in .
SPEAKER SALE!
srommavers Jow ™t £5+25

Btate 3 or B ohm.

A 1lluatrated, Post 45p

15W model £7-95

8 or 15 ohms. Post G0p
20W model £8:95
8 or 16 ahma. Fost G0p

Post 30p

30-14,500 cfs. 1%in double
¢onc, wooler and tweeter cone
t.ngnthnr with a BAKER
ceramic mognet  assetably
having & flux clenaity of
14,000 gauszs and A total Aux
af 145,000 Maxweils, Dasy
resonanees 40 cfs. Rated 20%
NOTE: 3 or 8 or i3 chms
nust be atated.

Module  kit, 30-17000 cfs
with tweetcer, crossaver, baflle
and instructions. £| 3
An fllustrated.

T'lease state 3 or 8 or 15 ohma.

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed toxtacd up to
long periods of electronie power.

Post &0p

Useful responké 30—13 000 cfs.

ST 6895 g
h

Baa:
GROUP 25"
Post 50p

120 30W
3, & or 15 chmas.

. £10°50
se?;;;zzgﬁmﬁm Bo
predence dome. FPoat 90p

SIS £19-50

Post 90p
Disca, Groop +FA Cabineit ta nioak.
Send for Leaflet, Csbinat Fittinga,
Handles, Corners, Feel, Qovering
Mafarinl all in stock.

BAKER 150 WATT
ALL PURPOSE

TRANSISTOR |
MIXER AMPLIFIER

Ideal for Groups, Dinco, P.A, and Musical Instruments.

4 Inputs speech and muale, Wn!'

BAKER MAJOR 12 £10-35

)
As used by lcading gronpe and discos F

NEW BSR HI-FI AUTOCHANGER

Plays 14ln, 10in or Tin records
Auto or Manual.' A high
quallty unit backed by B8R
reliability with 12 montha’
guarantee. A.c, 200/260V.
Bl.:u 13} % 11%in.
Above motat bonrd 3im.
Below mner '%nn:d ZEQ% o ‘
With STEREQ/MO o
CARTRIDOE. £11-95
Single Player vcrsion £15°60, All Post TBp
GARRARD AUTOCHANGER Model 630¢ £14-95
GARRARD MINICHANGER 12 x 8in 2805

PORTABLE PLAYER CABINET £4-50

Port S0p.
Modern design  Size 16inx18inx7in rexine
covered. Large front grille. Hinged lid. Chrome
fittings. Motor board eut for Qarrard or B6R dack.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Flited wiih asuto stop, stereofeompat. cariridge.
Baseplate. 8lze 11inx8iin. Toroiable. Bize Tin
diamecter. A.c. malns, 220/230V.

T v, £0°95 1
HEAVY METAL PLINTHS

With P.V.0.Cover. Cutout for mogt
B.B.R. or Garrard decks. £5 L] 9 5
Silver gri rlnlab

Model A", Bize 121 x 143 x Thin,

Mudel "B, Blee 16 % 152 X Tin. £6:95. Poat ¥6p.
Extra Large Piinth and Cover.  Size 20 % 174 X 9in.
Callers cnly £18°50,

TINTED PLASTIC COVERS ONLY

Bizes: 'A'—l4éjin ¢ 12}Iinx 4}in, 2250, 'B'—203inx
128in x 4lin, £3. C'—17fle % 13%in ¥ 3%, £3.26.
'D'-—lBiin » 14in % din, 28-50.

Tdezl tor record decha, ttpe decka, ete.  Post 75p.

BAKER HI-F1 SPEAKERS

mixing. Output 4/8/18% ohm. a.c. Main:
Separate treble and baae controls.

"£68 2
50 watt madei £49, &

NEW ‘DISCO 100 WATT' £§2
ALL TRANSIETOR AMPLIFIER CHABBIS

2 nputs. 4 ootputs separate volume trebie Carr £1
and baas controle. Tdeal disco or alave amplifier chassis
BLACK CARRYING CABINET AVAILABLE £9

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.8. printed circnit.
Three 1,000%W channels. As  feaiured in
Practical Wireless. Elz.so CABINET extra £3.

GOODMANS CONE TWEETER

15,000 cfs. 26W B ohm. Prl
gin wO'j:'er 2675, ° o’ £3:25

R.C.5. 100 WATT VALVE
AMPLIFIER CHASSIS

Protessicns] model. Four iaputs. Treble, Bass, Master
Volume Controls, Idealdlsca, P.A. or groups,

8 A E. lar detalls. § speaker oulputs.
3 or 8 or 15 ohm. 100V line to order.
Buoitable carrying casc 2168-60.

plus £2-50 carr.

E.M.l. GRAM MOTOR £|.25
120V or 240V a.0. 2,400 r.p.m. 2-poin

F0mA, Bize 273 2}x2in. Post 30p
E.M.l. TAPE MOTOR

4 pole, 740V n.c, 185 mAd

1,400 r.p.m. Gpindle kindia. u|
T8V verzion £1. {Thostrated). ¥ a 00
Bize 3} x 2§ % 2}in Post 30¢p

COLLARO GRAM MOTOR |20V 75
GEAR BOX 25:1 95p.
PHILIPS GRAM MOTOR 6 VOLT A.C, £2,50

‘Tlux Deasity

HIGH QUALITY—BRITISH MADE

SUPERB
12in 25 watts

A high quelity londspeaker,
ita remarkable low cone
reaongpnce  ghaures  clear
reproduetion of the deepeat
bass. Filtted with o special
copper drive and coneentria
tweetar cone resulting in full
rapge reproduction with
remarkable efficlency in Ihe
upw register,

‘Prss Resooance 2% c,‘a
16,500 gauss
U’le!nl rupunnn "0—17.000 cfs

8 or 15 chmy models,

£16°30 =
AUDITORIUM
12in 35 watts

A tull range raproducer for
hlghpower, ElectrieGQuitars,
public address, multl-speaker
syatemn, eleciric  organs.
Ideal for HI-F§ and IMsco-

theques.
Besi Resopance 3bca
Flux Denaity 15,000 gaxas

Tazlul response 25-16,000 cfs
5 or 15 chms models.

] Post

80p.
15in madel 45 watts £19°50,

Post $0p.

BLANK ALUMINIUM CHASSIS, 18 #.w.g. 2lin sides,
 Tin, S1418;
%in % 3lu, B7p;

Gln % 4in, 70p; 8in x Gio. 90p; 1
14in ¥ 8in, Z150; 18in x 8in, £1
1fin X 10in, £1.70. 12in x Sin, £1
ALUMIKIUM PANELS, 15¢.9.8. uln)hlln. 15p; 8in X Gin,
a5p; 10l % Tin, 30p; 1"‘11\)(5!!! 30p; 12iu % 8in, 40p;
16in x 6in, llﬁp. 1din % 8in, Wn. 12n % 1%m, 66p;
16in x }0io, 75p.
ALUMINIUM ARGLE BERACKET, ﬂlnx{lnxiln 15p.
ALUMINIUM BOXES MANRY SIZES I

RADIO GOMPONENT SPEGIALISTS

Minimurn past 30p.

950

Access and Barclaycard Welcome,

Radic Books and Components Lists 10p.

337 WHITEHORSE ROAD, CROYDON

Open 9--6 Wed. 9—1 Sat, 9—5 (Closed for lunch 1.15—2,30)
Tel. 0%-684 1665

Rail Selhurst.
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A DISINGENUOQUS FEW

NE of the most interesting duties performed by the P.E.

editonal staff is the examination of circuit ideas offered for
publication by readers. Tt is an important and illuminating task.
The ideas offered provide an insight into the multifarious
activities of electronics enthusiasts and show how they have
solved a problem or achieved some desired effect through their
own ingenuity.

This brings us quite naturally to the question of originality.
The purpose of Ingenuity Unlimited is to present circuits that are
original. if not in whole, at least in significant part. Thus, certain
medifications to existing designs can come within this definition.
Electronics being what it is. the chances of anyone producing a
circuit which in all respects is entirely original are rather remote.
The important and essential point is thal the individual
submitting a design genuinely believes it to be original.

It is our task and responsibility to make judgement upen this
point, and many submissions have to be rejected because the
idea is already common knowledge. Yet we are not and cannot
be infallible in this regard. It is impossible to have complete
awareness of all published circuits, at home or elsewhere in the
world. Thus it is always possible that an idea published in this
magazine may exactly or closely resemble a circuit already
published elsewhere. This is unfortunate. It certainly defeats the
object of Ingenuity Unlimited, but if the contributor himself was
unaware of the pre-existence of the design when submitting his
own version, the spirit of Ingenuity Unlimited at least has not
been consciously violated.

There is, sad to report, another possibility we must face up to.
Evidence has been presented to us on a few occasions over the
past years suggesting deliberate attempts to defraud. Certainly
we have unwittingly published two circuits, at anyrate. that
subsequently proved to be the direct copies of circuits previously
published in other magazines. In both instances the evidence was
irrefutable. Fortunately the deceptions were detected in time to
withhold the customary payments.

One can only marvel at the kind of person who can derive any
satisfaction from seeing his or her name appended as originator
10 a design which has been copied coolly and deliberately from
someone else’s published work.

Vigilant as we are, there is no guarantee that further abuse of
our pages will not occur. But we know such dishonest persons
are a tiny minority in the vast electronics fraternity. Ingenuity
Unlimited is a continuing record of the undisputed creative
abilities of genuine enthusiasts. Financial gain for them is but
secondary to the reward of secing something of their own
creation in print. They are entitled to feel a little proud at this
credit to their name, and at the realisation that perhaps hundreds
or even thousands of their fellow enthusiasts will make some use
of their brain child.

We will never knowingly permit these fine traditions to be
besmirched by a few pirates and impostors whose actions are
completely alien to the spirit of Ingenuity Unlimited.

F.E.B

Editor
F E. BENNETT

Editorial
G. C. ARNOLD Assistant Editor

D. BARRINGTON Production Editor

G. GODBOLD Technical Editor

Art Dept.

J. D. POUNTNEY Art Editor
D J. GOODING
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Advertisement Managetr
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METAL PIPE

952

or WIRING
LOGATOR

By C.C. WHITEHEAD

1TH house electric wiring now invariably buried
beneath the surface of the plaster on the walls,
many forms of d.i.y. activity such as putting up shelves
can become potentially dangerous. Even where
installation plans are available, these seldom give any
reliable indication of the positions of wiring runs. Since
the required detection range is a couple of inches at
maximum, a sensitive, sophisticated unit is not
required, just something small, cheap, simple and
handy. ]
The first design tried was a simple super-regenerative
receiver with a pick-up coil a couple of inches square. It
worked, but the indications were not sufficiently
definite, as a change of two or three decibels in output
level is the minimum that can be detected by most
people. However, almost anyone (except the tone-deaf}
can easily distinguish a change of pitch of a semitone in
a clean note. So the solution to the difficulty was a
heterodyne oscillator.

CIRCUIT

Basically the instrument (Fig. 1) consists of a
reference oscillator (TR 3, etc.), the magnetic field of
which cannot couple with external metal, and a second
oscillator (TR1, etc.) energising the search coil. The
latter oscillator, which also acts as a detector, has an
unusually low L/C ratio, so that only the magnetic field
of the search coil is affected by the approach of metal:
other materials therefore have very little effect. The
frequencies used are low, about 110kHz, and are
adjusted to give a beat note somewhere between 500
and 1,500Hz. Because of the low frequencies used,
penetration  through non-metallic materials s
excellent.

The tone amplifier circuit based on TR2 is the
simplest configuration possible. It was added simply to
avold the necessity for very sensitive headphones or
earpiece, though sensitivity is not of great importance,
since it is pitch, not level, that is the indication. The
level varies only slightly and incidentally.

LECLANCHE |

(AT LR L= Ee i1 J
MR T ) 4

Pl 2=k

TRANSISTORS
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COMPONENTS

There is nothing critical about the components,
operating frequencies or layout. Any transistors with
characteristics approximating to the BC108 are
suitable. The reference oscillator, whose coil is
mounted so as to have minimum coupling with external
objects, should preferably be higher in frequency than
the search oscillator, The whole of the audible
heterodyne range is then available when the frequency
of the search oscillator is increased by the proximity of
metal, causing the pitch of the beat note to fall, passing
through zero to rise again when the instrument is very
close to a large mass of metal. It is wise to avoid
frequencies within 10kHz of 100 or 150kHz on account
of the existence on these frequencies of powerful
transmitters and their harmonics, though the
instrument is adequately shielded and a very poor
Teceiver in this respect.

The prototype instrument. was built in a standard
two-ounce tobacco tin, which is a convenient shape and
size and will also house the required PP3 nine-volt
battery. The bottom of the box is cut out and replaced
by a piece of perforated board on which the
components, including the search coil, are mounted.
All components except the battery are within the area
of the search coil, the wiring being done on the
underneath of the board and covered with a layer of felt
or velvet to avoid scratching any surface over which it is
moved in close contact.

CONSTRUCTION

Cut out the bottom of the box, leaving a surround of
about 6mm ({in). Trim the perforated board as
necessary to fit the box. When the board has been
wired and tested, it will be fixed to the bottom of the
box By means of a liberal application of Araldite.

All the wiring and coil-winding can be conveniently
carried out with 36 s.w.g. enamelled wire, being careful
to see that the insulation is not damaged where wires
cross. Self-fluxing enamelled wire makes the job
easier.

COMPONENTS . . .

Resistors

R1 33kQ
R2 2:2kQ
R3 56k
R4 470k
R5 220k
R6 470k
All § or LW, 10%

Capacitors

C1 5,000pF min ceramic

C2 10uF 10V electrolytic

C3 10uF 10V electrolytic

C4 390pF silvered mica

C5 5-5-65pF min preset, RS Components 125-660
C6 1,500pF min ceramic

C7 0-054F min ceramic

C8 5,000pF min ceramic

C9 1,500pF min ceramic

Inductors

LT Search coil—see text
12 Wound onto L3
L3 2mH r.f. choke, pie-wound

Transistors

TR1-TR3 BC108 or any similar npn silicon

Miscellaneous

51 Min slide switch SPST. JK1 Min phone
jack. Perforated board, 0-1in pitch, 108 X 76mm
approximately to suit case used {see text). 36
s.w.g. enamelled copper wire for coils and board
wiring. Earphone, about 1k{} impedance.

R1 3N

SEARCH COIL.

c3

L4

8C108

i

JK1

C6 1500pF €9 1500pF
C8 ooumm ‘3
R Rx c7 0-05uF y LT 4 Ry
bl eyt S E » OO0EStS ‘1 STATIC. SCREEN d ot
SEARCH COIL CSCILLATOR . . b ”
LDETECTOR / AMPLIFIER TOME AMPLIFIER REFERENCE OSCILLATOR %

Fig. 1.
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STATIC SCREEN

OOoOQDOLDOOCOCOCO0O0CQCOO0OCO0C0OCO0000O0

y / COTTON SECURING L1

- e i
EXTENT OF CUTOUT

18SWG BATTERY RETAINER {G6mm HIGH]

Fig. 2.

Compenent layout and wiring details. All wiring shown in broken line is done on

the underside of the board. The static screen is insulated from that wiring by a layer of

Seliotape, etc. (see text)

The coils required are both “'specials™, the search
¢0il being mounted directly on the circuit board, as
already mentioned, and the reference oscillator coil
being a modified 1.f. choke. In the prototype, a
Cambion 2mH choke was used, but any pite-wound
component of about the same value should be
satisfactory. Connect one end of the feedback winding
L2 to the starting end of the choke and wind on a total
of 78 turns in the spaces between the pies, divided more
or less equally between them. Secure the end with a
spot of adhesive. This added winding must be in the
opposite sense to the choke winding. It is generally not

LICENCE

We would like to warn constructors that a Home
Office Pipe Finder licence is required for this device,
which has been tested and approved for licensing
in the United Kingdom. Licence application forms
may be obtained on request to Radio Regulatory
Department, Waterloo Bridge House, Waterlgo
Road, London SE1 8UA,

(A licence for 5 years costs £1.20)

954

difficuit to find the starting and finishing ends of the
choke winding or the sense in which it is wound.

To locate the corners of the search coil, four pieces of
18 s.w.g. tinned copper wire about 10mm ($in) long
should be fitted to the board in the appropriate
positions (see Fig. 2). Wind on 12 turns of wire, bring
out the tap, then wind on another 48 turns, securing the
ends as shown in the drawing. Dope the coil liberally
with coil varnish and leave it to set. It should then be
fairly securely attached to the board, but to make
certain tie each corner to the board with a couple of
turns of stout thread. The wire pins at the corners can
then be carefully bent inwards and removed, to avoid
any possibility of short-circuited turns.

TESTING

If you have the means available, check the
frequencies of the two oscillators. In any case, find out
if it is possible, with the Iid on the box, to cause them to
beat over the whole of the audio frequency range by
adjustment of C5. If not, the remedy is to change the
value of C4 by a few picofarads. It is impaortant that
neither of the oscillators should show any tendency to
“squeg’”. If such is the case, either choose transistors
with lower gain or insert suitable resistors (Rx and/or
Ry) in the emitter leads. In the prototype, these
resistors were not necessary, and should not normally
be required.
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Fig- 3. Underside view of the prototype unit, show-
ing the static screen laid across the hoard wiring and
insulated from it

Once satisfactory resulis are achieved, the static
screen can be added. A layer of insulation, such as
p.v.c. tape or Sellotape, should be stuck over the board
wiring over the area to be otcupied by the screen (sce
Fig. 2), and a length of 36 s.w.g. enamelled copper wire
“stitched™” across it as shown, one end being soldered
to the nearest convenient earthed point in the wiring.
This screen cannot completely eliminate the
capacitance effect of objects in contact with the
working face, but it does reduce it. This effect is due to
the rather high L/C ratio of the reference oscillator
circuit. Finally attach the outer covering of felt or
velvet, using Cow Gum, etc.

By means of C5, adjust the beat note to a tone
somewhere between 500 and 1,000Hz. According to
your hearing and the headphones or earpiece used, you
may find a certain pitch that is easy to listen to and
gives an apparently optimuimn sensitivity.

To test for sensitivity, the approach of a 10p coin
within 50mm (2in} of the working face should result in
a change in pitch of at least a semitone. Before trying to
locate concealed wiring, leave the instrument on for a
few minutes to let the beat note settle down to a
reasonably steady value. Concealed metal will be
located with certainty up to at least 50mm below the
surface, and house wiring or pipes are net usually run at
a deeper level. A run of several leads eor conduits
together can be detected at even greater depths.
Lateral location of the wiring depends upon many
things, but generally it is possible to fix a run fairly

‘exactly by “straddling™ it, judging where the pitch

changes equally on either side of the run.

INTERFERENCE _

The power of the oscillators, and the frequencies
used are such that the instrument cannot possibly
interfere with any normal radio equipment, er even be
detected by anything other than a very sensitive
receiver close by. Very powerful external signals may
occasionally be heard faintly, but are unlikely to be
mistaken for the normal indications of the instrument.
The same applies to its use near unsuppressed electrical
equipment.

The instrument’'s range is deliberately and
necessarily limited, and though it will readily find a 50p
picce lost beneath a carpet, it will be of no use in
searching for Roman coins or World War II relics. %
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NEXT
MONTH...

PWIN A
MIGROPROGESSOR KIT
FREE ENTRY COMPETITION

Full details and entry coupon in
NEXT MONTH'S ISSUE

Car Exhiaust Monitor

Petrol prices up yet again? Keeping an
eye on your driving technique with this
unit can cut motoring costs.

e —

udeid

(]

4-Channel Coder/ Decoder

A simple, low cost, four-channel tone
coded system based on an ME555 coder
and TTL decoder circuits.

Microphone Mixer

A versatile two-channel stereojfour-
channel mono mixer with high and low
impedance inputs available.

PRACTICAL

ELECTFIDNICS_

JANUARY ISSUE ON SALE DECEMBER 10
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T HIS final part deals with construction, testing and
the simple adjustments required.

PUSH-BUTTON UNIT

The push-button selector mechanism used in the
prototype was a 1ype manufactured by Imperial
Metal Industries and is available from Ambit Inter-
national. A similar unit, but with six litie plastic
pointers 1o give an approximate indication of
frequency, is manufactured by A. B. Metal Products
Lid., and is uvailable from Integrex Ltd. However,
both of these units are fairly expensive and many
constructors will be able to find a suitable unit on
the surplus market at much lower cost. The resis-
tance of each potentiometer should be about
100 kilohm, i.e. 16 kilohm total resistance for a six-
position switch.

Alternatively a suitable selector can be built up
with a six-position rotary or push-button switch and
100 kilohm preset potentiometers.

No provision has been made for variable tuning
as this is of very limited value with six stations to
choose from, but it is a simple matter to add a
100 k2 pot on the front panel.

PRINTED CIRCUIT BOARD

The copper pattern for the printed circuit board
is shown in Fig. 2.1 and the component layout n
Fig. 2.2. Wiring up the p.c.b. is straightforward and
‘should not present any problems. lt is probably best
to start by soldering in all the resistors and capaci-
tors, followed by the transistors, diodes and the
¢oil L1, and then the two integrated circuits and the
Tuner Head module can be soldered in place.

A socket can be used for the MCI310P (IC2) if
desired but it is not advisable to use a socker for
the SN76660N (ICI) as the extra lead length and
stray capacitance may cause instability. It is not
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necessary to use hear shunts when soldering any of
the semiconductors provided the joints are made
quickly with a clean, hot iron.

When all the components have been mounted,
flying leads for the external connections can be
soldered to the p.c.b. A shorl length of standard
aerial coaxial cable should be used between the
p.c.b. and the aerial socket and a piece of single
screened (microphone) cable between the tuning
voltage input on the p.c.b. and the push-button unit
—us this point is rather sensitive to hum pick-up.

MECHANICAL WORK

The box used in the prototype unit was a type
G.B.1 from H. M. Electronics, which was chosen to
match the Orion Amplifier. But there is no reason
why unother type of box should not be used pro-
vided that the same layout is adhered to. A drilling
diagram for the G.B.l. box is shown in Fig. 2.3,
but note that some modifications will be necessary
if an alternative push-button unit is used. The A. B.
Metal Products unit mentioned earlier needs a small
window for the six plastic pointers.

The G.B.1 box is supplied with a protective plastic
film over the aluminium front panel. This can be
used for marking out and should be left in place
until all the drilling is complete—when it can be
removed and the front panel lettered with Letrasel
or a similar product.

ASSEMBLY

The l.e.d. indicator lamps are supplied with plastic
mounting clips, but these sometimes need a certain
amount of persuasion to get them in place. Trim-
ming the moulding “flash” from around the led.
may help in stubborn cases. If desired, slide switches
can be used instead of Lthe miniature toggle switches
shown, and are somewhat cheaper.
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Fig. 2.3. Drilling details for the G.B.1 box

Mounting the other components on the chassis
should not present any problems—but note that the
aerial socket needs to be an insulated type (such as
the Belling Lee L603/s} or an earth loop will be
produced. |

The printed circuit board should be fitted last
and is mounted on tin spacers (Fig. 2.4}.

All wiring should be kept short and as neat as
possible, and in particular wires from the mains
transformer should be kept well away from the
push-button unit or there willi be an objectionable
hum.

Before switching on, the wiring should be checked
carefully for errors. In particular check that the two
integrated circuits, ail the transistors and diodes,
and the elecirolytic capacitors have been inserted the
right way round—as these may be permanently
damaged if they are wrongly connected.

LED GCONNECTIONS

cE & ¢

TESTING

Switch on and check the voltage across C29. This
should be between 11-0 and 12-5 volts. If the correct
voltage is not obtained switch off immediately and
check for errors.

The best way of aligning L1 is to use a sweep
generator—and constructors with this equipment
will need no further mstructions—but it is possible
to obtain adequate results with only a voltmeter or
even with no instruments at afl.

Connect an aerial and connect the output of the
tuner to an amplifier. Put the a.f.c. switch to the
‘off' position. Now tune across the band to see
whether any stations can be received. It should be
possible to pick up something, even with L1 badly
off tune, bul at this stage reception will probably
be weak and somewhat distorted.

Lol

LINKED TQ
T EARTH TAG

COAX
’ .

b PRINTED CIRCUIT B0ARD

SOCKET
g ’

PUSH BUTTON

TUNER UNIT
T — — - - — L ﬁ
bl ST
ON/OFF STEREQ STEREQ/ AFC TUNING —_I _J —J
SWITCH LAMP MONG INDICATOR L

Fig 2.4. External wiring to p.c.b.
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Fig. 2.5. At the start of the alignment procedure the
tuner will probably behave as shown in (A) as it is
tuned through a station. With L1 adjusted for
maximum volume the discriminator curve should be
as shown above (B) with V2 and V3 spaced equally
about V1. If the adjustment of L1 is not quite correct
the response will be as shown in (C) and (D)

—_—
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Choose the strongest station and determine the
two points on either side of the station where noise
and obvious distortion appear. Then try to set the
tuning accurately mid-way belween these two points
(see Fig. 2.5). Note that the mid-point may not
coincide with maximum volume.

Then adjust the core of L. for maximum volume.
If you do not have a voltmeter you will have to
adjust Lt for maximum volume by ear and leave
it at the optimum point. It may be easier 10 do this
on a steady tone—such as is transmitted on Radio 3
after the close-down of normal programmes at night.

If a voltmeter is available, check the voitage on
the emitter of TR2 and make a note of the reading.
Now tune off the station in both directions until
noise and distortion are heard and make a note of
the voltage rcudings at both points. These should
be equally spaced above and below the first reading.
If they are not equally spaced a further slight
adjustment to L1 is necessary.

Once LI has been correctly adjusted, tune to the
centre of the station and adjust VRI so that the
two led. tuning indicators glow with equal bright-
ness. The two l.e.d.s need to be reasonably matched
and it is a good idea to select the best pair from the
three leds required for the tuner, using the
remaining one as the stereo indicator lamp.

No adjustments to the LP1186 are necessary as
this unit is supplied pre-aligned.

STEREO DECODER

Constructors with access to a digital frequency
meter can simply connect it to pin 10 of the
MCI310P, tune in to a mono transmission, and
adjust VR2 until the frequency meter reads 19kHz.
However, most constructors will have to use the
following method. )

Tune into a stereo transmission and adjust VR2
until the stereo indicator lamp comes on. Now turn
VR2 in both directions noting the point at which the
sterec indicator lamp goes out. VR2 should then
be set mid-way between these two points.

The adjustment of VR2 is not very critical as
once the oscillator is within the pull in range of
the phase-lock loop its frequency is automatically
corrected to the right value when the pilot tone
appears.
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VOLTAGE TABLE

Voltage

Location
Top of €2 83V
Emitter of TR2 6-0V*
Base of TR3 §2VE
Base of TR4 52V
Bottom of RI3 63V
Top of R16 1-0vV#*
Anode of D1 1:5V*
Anode of D2 2-5V*
Emitter of TRS 6OVE
Pin 2 of IC2 20V
Pin 4 of IC2 86V
Pin 5 of IC2 g6V
Pin 6 of 1C2 t0-5V mono, 0-8V sterco
- Collector of TRZ approx 12V
. Top of C32 196V
Collector of TR7 {3-5V
Emitter of TR6 60V
:Push-button selector rail 132V
. Top of C3 990V
CHT. rail 116V
* Top of €4 2.2V
Top of C5 13V
Collector of TR! 75V
Pin 13 of iCl 20V
Pin 11 of ICI 114V

Voltages marked * wary with tuning.

PROBLEMS

The majority of problems with home built equip-
ment are caused by simple wiring errors, so the first
step should always be to carefully check the wiring.
Then check that all components are the correct
value and are inserted the right way round. and
make sure that there are no obvious dry joints or
bits of solder shorting out tracks on the p.c.b.

A table of voltages is given and this should be of
some assistance in faulr finding——but readings should
be treated as approXimate as component tolerances
can cause slight variations from the values given.
Readings were taken with an Avo Model 9.

It is difficult to give any specific advice for fault
finding as anything could be at fault, and many
faults would have the same general effect. However,
the following general notes may be of some assis-
tance,

1} If reception is noisy on stereo but all right
on mono this indicates that the signal level is
too low. The most likely cause is that the aerial
is inadequate. A sterco signal needs to be some
26dB higher than a mono signal for the same
signal /noise ratic due to the much greater
bandwidth of the stereo transmission. If the
aerial is all right then there may be a fault in
the Tuner Head or 1f. amplifier causing low
gain.

2) Severe distortion or a total lack of output
probably indicates a fault in the Limiter/Dis-
criminator section. Weak output but with no
significant noise indicates that the quadrature
detector is badly off tune—possibly due to a
faulty capacitor.

3) Mono output from a stereo signal indicates
a fault in the stereo decoder section—or that
VR2 is badly off tune.
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GETTING TO GRIPS WITH

MICROPROCESSORS

By D.BROWN?*

A concise explanation of what a microprocessor is and what it does.
A Development Kit incorporating a microprocessor provides a
valuable tool for system design. The National SC/MP Development
Kit, featured here, is ideally suited for private users and experi-
menters, as well as for professional users.

Mlcnopnocessons are already in use or under
cvaluation in a wide range of applications in
industry, and are even finding their way into domestic
appliances. On the other side of the Atlantic, hobbyists
are beginning to experiment with these devices too.

What are the attractions of the microprocessor?
Principally, its ability to replace complex
electromechanical process timers or boards full of logic
i.c.s, but with the added advantage that the control
sequence can be modified in part or in whole merely by
altering the program stored in the associated
memory--no circuit changes are involved.

When using wired random logic, many gates are
connected in series and/or parallel, to produce the
desired relationship between inputs and outputs. When

using a microprocessor, one general purpose gate
carrics out all the operations, one after another. Clearly
some sort of MEMORY is needed, to store the result of
one operation while the microprocessor gets on with
the next operation, or pauses for breath. The memory
also contains a sequence of instructions which tell the
microprocessor what to do. This sequence of
mstructions is called a PROGRAM.

Under control of the program, the microprocessor
cant perform LOGICAL or ARITHMETIC Functions on
data (input or intermediate), or take decisions to JuMP
to a different part of the program. For example, when
performing division, a subtraction is repeated until

* Applications Engineer, Nationhal Semiconductor (U.K.) Lid.
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Fig. 1. Simplified block diagram of
2 central heating control system
based on a microprocessor
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there is no remainder, by repeating a few steps of the
program in a LOOP. When the remainder is zero, or
negative, the microprocessor jumps out of the loop, and
carries on to the next instruction.

PROCESSOR CONNECTIONS

The microprocessor is connected to the memory by
two sets of wires, the DATA BUS and the ADDRESS BUS.
The instructions and data flow in on the data bus. and
results flow out some time later. At each step the
address counter driving the address bus counts up by
one. The memory is a matrix of storage elements. The

specification. For the sake of example we will consider
a central heating controller, with temperature sensors
in the lounge, hall and outside. The boiler system has
two heat settings.

System definition:
1. If lounge temperature is less than 21°C. turn
on boiler and pump. open valve 1.
2. If hall temperature is less than 18°C, turn on
boiler and pump, open valve 2.
3. If outside temperature is less than 0°C, set
boiler to high output if on.
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LOUKEE <7
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t YES

| TURK DK
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Sl

= 1!
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48
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15
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¥ALYE 2
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BUIRLT
LOw

OPER

B

TR el R

Fig. 2. Flow chart representing the sequence of decisions and com-
mands required to control the central heating system

address bus determines which set of storage elements
are connected to the data bus. READ ONLY MEMORY
(programmed before use. and retains its data with the
power off) and RANDOM ACCESs MEMORY (loses its
contents with the power off) are both used. Any part of
the program stored in RAM must be loaded every time
the system is turned on.

A microprocessor connected to a memory is like a
man looking at a "*what the butler saw™ machine. The
eyepiece is the data bus. and instead of turning a handle
to see the next picture, the microprocessor address
counter advances by one. The analogy is incomplete
because the microprocessor also sends data out on the
data bus. Perhaps our voyeur could develop flashing
eyes!

So far we havc considered a system with a
microprocessor and memory, but no inputs or outputs.
A 16-bit address bus can address 2! = 65,536
locations. Practical systems usually use a much smaller
memory. Several unused addresses are decoded with
gates, and the results used to enable (i.e. allow) inputs
onto the data bus, or load outputs from the data bus
into latches. These addresses are called up by the
program when the microprocessor needs to input or
output data.

SYSTEM DESIGN
When designing a microprocessor based system, the
starting point (as in all logic system design) is the system
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The hardware required to implement this system is
shown in simplified block diagram form in Fig. 1.

Flow chart: The next stage is to construct a flow chart,
such as that in Fig. 2, based on the system definition. A
flow chart is simply a graphical representation of the
series of decisions and commands required to make the
system perform in accordance with that definition.

The SC/MP Introkit and its associated Keyboard

Kit. The Introkit p.c.b. shown here is one for the U.5. |
market. The European version contains the same
compeonents but is a different shape |
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Program: The last stage is write a program in machine
code (the ‘'language’” which the microprocessor
understands), but with comments in plain English for
future reference! This program is then entered into
RAM on a development system such as that described
below. The input temperatures are simplated by putting
numbers inn the appropriate addresses.

When the program operates correctly, build up the
hardware and try the two together. Next get your
program put into PROM by your friendly PROM supplier,
plug it in, and make sure it works.

In practice the microprocessor could easily do very
much more. An input from the fuel tank of an oil-fired
system would allow it to predict a run-out date, based
on fuel consumption. Timing could also be built in.

The central heating controlier is offered only as a
. simple example of how design is done, to show the
procedures invelved when developing a system.

NATIONAL SC/MP

So much for theory: what about practice? To start
with you need a cheap microprocessor development
system, like the SC/MP Introkit. This contains
everything except power supply. A preprogrammed
ROM contains “Kitbug™', a program to allow you to
enter a program into RAM in machine code from a
Teletype, run the program, and print cut the result on
the Teletype. (No Teletype? Don't despair, read on')
The kit contains full paperwork, and some worked
examples.

For those people wanting a cheap Teletype
substitute, National Semiconductor have introduced
Keyboard Kit. This kit consists of a cheap calculator,
with the calculator chip removed. An umbilical cord
connects it to the Introkit p.c.b., to which a handful of
integrated circuits are added. All integrated circuits and
sockets are included, also wire and a wire wrap tool. A
new ROM, containing SCMPKB, is included. This new
program contains all the routines necessary to interpret
the key depressions and drive the 7-segment displays.

The comprehensive handbook gives step by step
wiring instructions, and operating instructions for the
completed kit. Using the keyboard. programs can be
entered in hexadecimal (a shorthand form of machine
code easier to usec than binary). As well as the 16

hexadecimal keys (0-9 A. B. C. D. E. and F), there are
4 control keys, which allow the contents of any RaM
address to be examined or modified.

In the following example, the addresses are in
hexadecimal. Hex 200 = (2 x 167 + (0 x 16) + (0)
= 2 X 256 = 512 in decimal. Address locations 0 to
1FF (511 in decimal) are occupied by SCMPKB in the
RoM, 200 to 5FF are used by the keyboard and display
s0 address location 600 is the first RAM address.

Address
location Enter data Meaning of data
600 C4 Load immediately the next data
. word into the accumnulator
601 03 The value to be loaded
602 EC Decimal add immediately to
the next data word
603 04 The value to be added
604 C8 Store instruction
605 035 Result of calculation stored 5
places on, i.e. 60A
606 C3 Finish, return to SCMPKB
control
FF7 06 Enter start address in RaM
location
FF8 00 Under SCMPKB control this

value is put in the address
counter before the programme
15 run

The result of the addition of 03 and 04 (07)isfoundin
location 60A after the programme has been run by
pressing the appropriate button.

To this simple system may be added some address
decoding, tristate buffers (DM81LS95) and latches
(DM741.8175), allowing real TTL inputs and outputs to
connect to the system.

The Introkit at £6237 + 8% VAT, the Keyboard kit
at £59:85 + 8% VAT, and a pack of all relevant data
(£1-50 or free with kits) are available ex stock from A.
Marshall (London) Lid., 42 Cricklewood Broadway,
London NW2 3ET, distributors of National
Semiconductor consumer products. +

SERT Symposium “Microprocessors at Work”

THE interest in and importance of microprocessors in the
future development of electronics is indicated by the
attendance of over 200 delegates a1 the three-day residential
symposium organised by the Society of Electrontic and Radio
Technicians at the University of Sussex in September. The
symposium highlighted the tremendous potential of the
microprocessor as part of a microcomputing system for
control, display and calculation. The delegates were drawn
mainly from technical management of research and
development, but also included representatives from
marketing, training and education, mamntenance, test and
production engineering.

A total of 23 papers were presented by authors drawn from
microprocessor  manufaciurers,  electronic  equipment
manufaciurers and universities. The opening papers served as
an introduction to microprocessors and their features. A
survey of all the currently available processers followed, with
some hints on selecting the right device for a particular
application. The hardware papers concluded with descriptions
of prototyping aids and various testing procedures.

Next it was the turn of programming and software, then on
to what was for many delegates the real "meat” of the
proceedings, the applications papers. These dealt with such
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varied subjects as railways, remote graphics displays,
instrumentation, lift controls, domestic cookers and industrial
weighing systems.

The recurring message from authors throughout the
symposium was thal prospective users should *‘get their feet
wet’ . Get hold of one of the development kits now available
and gain some practical experience. Better by far than
spending hours poring over literature from the various
manufacturers, trying 1o make up your mind which is the best
microprocessor for you.

The previously announced competition to find the best
application of a microprocessor by a home constructor had
unfortunately to be cancelled. Although about half a dozen
constructors had expressed an interest, none of them was able
to complete his project within the ime available.
Symposium Papers

A volume containing reprints of all the papers presented at
the symposium is available. This normally costs £7-50, but is
available to PracTicAL ELECTRONICS readers at the specially
reduced price of £6 - 50 including postage and packing, Orders,
with reminance, should be sent to the Secretary, MPU
Symposium (Dept. PE), S.E.R.T., 8-10 Charing Cross Road,
London WC2H OHP.
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PAEWATCH

BY FRANK W. HYDE

SPACE SHUTTLE

Aptly named The Enterprise a
black, white and grey spaceship made
its first appearance to the public paze
in September this year. It is America’s
first Space Shuttle Orbiter. Its name
is partly a recognition of the popular
TV programme ““Startrek .

This vehicle is a sort of aeroplane
cum spaceship and is the next genera-
tion pioneer of the space age. It is
designed for manned activities and
near space missions in the 1980s. This
is the simplifying generation which
will bring space flight nearer to that of
normal commercial travel.

In physical size the orbiter is about
the size of a DC9 aircraft with swept
wings. It is 122ft long and when
launched it has two solid fuel detach-
able rocket boosters plus its own three
engines. The boosters are jettisoned
and later recovered for re-use. This
procedure can be repeated many times
before the boosters are scrapped.

Though launch will be wvertical in
the normal mode, the orbiter will
cruise to a normal aircraft approach
landing, or rather, like a plider landing
for it will not be under power.

The orbiter has two main sections,
a double decker flight deck and a rear
cargo bay. This will provide room for
satellites or space experiments. It also
has room for other space experiments
in the working quarters where the crew
of seven can work.

All this is in addition to the 72 cubic
metres of the two deck cabin. This area
is for the equipment which controls
and maintains the spacecraft. The lower
deck is for the scientists and engineers
as passengers who will work and sleep
in the quarters provided.

The Enterprise will have multiple
tasks to perform and its large cargo
area will be able to carry satellites
which can be placed in orbit and later

recovered for servicing or even re-
paired on site. A Spacelab will be
carried and the first one, built by the
European Space Agency, is scheduled
for operation in 1980. The Spacefab
can be instrumented for astronomy,
high energy physics and astrophysics,
solar research, together with biological,
technological and Earth related studies.

Spacelab 1 will have a pressurised
module for the experiments, but Space-
{ab 2 will have mstruments mounted
on pallets and controlled from inside
the flight deck. The pallets will be
exposed directly in space. Canada is
building a long arm manipulator for
use with the pallet system as well as
satellites,

TESTING

Tests of the orbiter will begin in
January 1977 at the Dryden Space-
flight Centre. The orbiter will be
placed on the back of a Boeing 747
and the first tests will be with un-
manned conditions. The Enterprise
will take off from the back of the 747
fly around and then land.

Fifteen such test flights will take
between January and June. The shuttle
pilots will then board the pick-a-back
in late June and in July the first free
flight will take place. For this test the
orbiter will separate from the 747 at
28,000t and the Enterprise will make
a U-turn and land on the runway.

In March 1979 the second Enter-
prise will fly directly, manned, and
after six test flights will be ready to go
into scheduled operation in 1980.

The first pilots will be chosen from
the Apoflo astronauts. Although 28
men are attached to the Johnson Space-
flight Centre NASA is recruiting 15
pilots and 15 mission specialists.
Applications by men or women will be
open till June 30. 1977.

MARS

The vital experiments with regard to
biological processes are not yet settled
and a pood deal of work is still to be
done. Indeed, it may well be that until
some of the Martian soil can be handled
directly in Earth laboratories no final
conclusion may be annocunced.

However, there are now indications
that the surface of the planet is similar
all over. The rocks appear to be the
same and the manner of the debris

~ that has been photographed confirms

this. The fact that the two sites have
similar signs in the soil, from the
chemical point of view, all poin! to the
view that the conditions are the same
as the other planets, Earth, Venus and
Mercury. Temperatures vary, atmo-
spheres vary but the same basic
materials are involved.

A new suggestion from the space
centres now implies that the crust of
Mars may be relatively thin. 1t is con-
ceivable that there is water trapped
as ice or in the form of permafrost not
far below the surface. It is thought that
this could be as much as a mile deep.
Boreholes might well reveal this and

there would seem to be a case for a
“mole’” tunnelling device remotely
controlled or at least a boring device
when the first manned landing is made,

All things considered so far it would
seem that the first colonies should be
sited on Mars for even with present
technology this is possible.

SOYUZ 22

A flash back to a unique spaceflight
was called to mind when the name
of Colonel Valery Bykovsky was
announced recently as the commander
of Soyuz 22, Indeed space history was
made when Colonel Bykovsky and the
only woman astronaut, so far, Valen-
tina Tereshkova were partners in the
flight of Vostok 5. This was in 1963
two years after Yuri Gagarin made
his flight.

The sequel to the man and woman
flight was that they were married. Much
has happened since that time thirteen
years ago, they now have two sonms,
Valery and Sergei, and Valentina is
now chairman of the Soviet Women's
Committee. Bykovsky has actively
assisted in the training of Soviet space
crews and the Soyuz flight missions.

The programme he now commands
is a co-operative one by socialist coun-
tries. The main object is the improve-
ment of scientific methods and the
study from outer space of geological
and geographical features of the Earth’s
surface.

The spacecraft carries multi-zonal
photographic equipment developed by
Germany and the USSR and manu-
factured by Zeiss. Medical and
biological research is now a repgular
part of the Soyuz missions, The data
from the spacecraft will be processed
by the Soviet Flight Centre with the
help of land based tracking stations
and research ships in various parts
of the world.

OZONE LAYER

Much confusion still exists regarding
the ozone layer. A recent povernment
report comes down in favour of a
dangerous future if Freon is not banned
from sale. At the same time another
school of thought says thai the
activity of flights in the stratosphere
by commercial aircraft may well
inhibit the effects of contamination
where the chlorofluoromethanes are
concerned.

There seems to be some tendency to
cry wolf in this area again and the fact
should be recognised that wide ranging
condemnations in these matters are
based mainly on laboratory experi-
ments. Just as the exact make up and
“weather’”” changes in the upper
atmosphere as a whole are still not
extensively understood there has been
too much conjecture as to the opera-
tion of the ozone layer. The fact that
widely divergent percentages have
been quoted (it could be as much as
74+ per cent or as little as 1 per cent)
is too random to start a scare, often to
littte purpose or benefit to mankind.
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Forthe first time in Britain! i

PHILIPS MIXER
 AMPLIFIER KITS

* Uniquely flexible -you build exactly what you need
* Totally reliable -every component made to the highest Philips standards
* Amazingly inexpensive * Available now from SST Distributors

Fart of the overall range of Philips Electronic Kits,
now availabie for the first time in Britain, Philips
Mixer Amphfier Kits enable you to construct the
kind of mixer amplifier you need - easily,
confidently, to the highest professional standards.
Unusually flexible, the Philips range is built up
in such a way that you can choose from a number of
combinations certain that the end result will always
be a complete umt - infunction and appearance.
Individual Kits cover the following functions -
mixer unit, separate input amplifiers (for micro-
phone, record playen tape recorder or tuner),
tone-control unit, level-meter unit with two
VU-meters, and afeeder amplifier. In every case,
the dimensions of the chassis and the front panel
have been standardised to allow for smocth and

simple construction: moreover, the units can be
easily interchanged.

The mixer amplifier illustrated is built up of
eleven kits; the front panel contains 16 slide
controls, 10 rotary controls and 2 large VU-meters
Ifasimple layout is required, one central tone
control unit can be incorporated between the
mixer and the feeder amplifier instead of three
separate units. In any event, itis usually a good
ideato block out your requirements initially in
diagram form so that you can see how easily they
canbe engineered.

Whatever your choice, however, you can be
assured that the complete mixer amplifier will
amply exceed true hi-fi standards with distortion
and signal-to-noise ratio on a professional level.

Your skills. Philips quality. An unbeatable combination.

To: 55T Distributors

(Electrenic Components) Ltd,

r_—_—_—_—_—_—_—_—

Send today for fully

PHILIPS ==t e I
and price list Address

PHILIPS

&

West Road, Tettenham, County/Postal Code
London NITORN. 1y |
SST Distributors is amember of the Philips Croup of Compamies. PEI10
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PHASE LOCKED STEREO DECODER

To Motorola on. COMPLETE KIT ONLY £3.50, mclxding MCI310P. glass fibre p.cb, 2l resistons
& rapacitors, LED imdicator and full mstructions
MOTOROLA: MC1357PQ €165 MCL310P i] M BDEDS* EL.14. BOD7OD* £128,
MJ4032% - £6.17, MJAD3E: » 3

21 0T BEY COURTER: HotA pratarels EL 3%
i PE I0ANNA: 77 ZTX108 for €5.00, 1B3 25170 dioges for £15.00.
POSTAGE AND PACKING: lﬁpxer orter. Orders over £5.00 post free All dewces 1op grade, brand néw TERMS: MAIL ORDER ONLY, C.W.0. MINIMUM
and 1o full mamuTacturery spec. We do not sell seconds ar reects, mwmrmruaumummm - 4 & oo
‘We can supply amy Feranh semusanducior device toarder. DEPT PE, P.O. BOX 3 grf:’(:renmgm F\:M;. lyn::la:ic ;l?::w ::’ vﬂi::eg
PRICES DO NOT INCLUDE VAT—ADD #% TO [TEMS MARKED = AND 12{% T ALL OTHERS. ST. NEOTS, CAMBS Chagues or P.O. payable to Esten Audio.
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GAMESMA

ACHANCE remark, in humorous vein, by a neighbour  counters will have cycled through their count sequences
sparked off the train of thought that led finally to a very large number of times, and it has been so
a versatile random number generator. **Can't you,”” he arranged that the displays are blanked during counting |
asked, ‘‘'make a gadget that will win the ‘pools’ for  so that there can be no possible indication of the final
me?"" I explained that I didn't think that Icould do an  result until the number has been selected and
H. G. Wells and produce a time machine, and that  displayed.
perhaps some sort of random number device was the
most likely alternative. At least, the chances should be
about the same as with “"Ernie’” and a Premium
Bond.

As the idea tocok shape, it became clear that any such
device need not be limited to the football pools, and so
the final design incorporates switching for four modes
of operation: a random number generator up to a
maximum of 99, a pools game selector limited to 59, a — — |
roulette wheel counting up to 36, and a dice simulator ; 'j
in which each digit has a maximum value of 6.

By D. BURN PhD

1

G

=7

L

N

DECODER DECODER

PRINCIPLE
In order that the circuit shdil be as free as possible E

from external influences, two essentially random events | .
are employed in selecting a number. First, a white noise [ _*_;DE,__. COUNTER COUNTER
generator produces a sequence of pulses which are

quite random with respect to time and second, these [ {

pulses are counted for a relatively long and

indeterminate length of time. A block diagram which GAMES SELECT SWITCHING

demonstrates this principle is shown in Fig. 1. j
Operation of the '‘play’” switch sets the bistable |

which enables the gate so that the stream of very high l o ey |

ZERD DETECTOR

speed pulses from the noise generator is passed into the : BISTABLE 10PTIINALY
counting circuit. When this happens, the free-running - T

clock circuit will be at some unknown point in its
operating cycle, so that a short and indeterminate time
later its next output will reset the bistable, stopping the
count and diwsplaying the result on the two
seven-segment displays. During this period, the Fig. 1. Block diagram of unit

PLAY SWITCH
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CIRCUIT

The major part of the circuit is shown in Fig. 2. The
noise signal is derived from the base-emitter diode of
transistor TR1 and is further amplified by TR2 and
TR3,; the resulting signal is squared and limited by
1C1a, which is one half of a dual TTL Schmitt trigger,
type 7413, which also doubles as the signal gate. The
clock pulse is produced by the very simple unijunction
oscillator TR4, which has a period of about 34
seconds; its output is also squared, in the second half of

the Schmitt IC1b. The bistable IC2 is a TTL type 7472
J-K flip-flop, whose J inputs are permanently at a logic
0" level and K inputs are permanently '*1"", Thus the

clock pulses will keep it in the ‘‘reset’ state in which-

the Q output is **0"" (pin 8) which inhibits the signal
gate ICla, :

Pressing S1 places a *'0’" on the '‘set’” input of the
bistable which overrides ail other inputs and causes a
*1'" to appear at the Q output, so enabling the signal
gate. At the same time, the "0 at the QQ output (pin &)

[ f I?EZ%G
. 2 2k0
To| §—4 1)e8 2
hio73 124—1'; c2
T C3.
0uF
i 8 12 W EWF
ek ICah e
2:2k0)
7425 TR2 TR3 ]
2N29%6  2NXGZE 2N2526 |
|
TENS |
3.9 |1
IC7 |
owzor f
P
a
B
c| d| el
w17
2700
13l o] wpal o w] w
s A 3
@-—{. ICS :
' El L7
7 1 2 6
b iy T ] O G |
R29 227 R3D R10 R28 R25 |
1l U} e} “ T KL 1KLL,
D1} |
Jah o1z
= ja-Sce Dl
14 g;!;] m et 015
D13 D5 |
249 0o j4¢
ri0g o j¢ 06 |
» . fda —lgp 7
s H 4_:"'015 [
12 g 3 qf § 2 3 8 1
- IS B & [} 13 1 A B c D
123 & L @) Ly WL IC4
7430 7490
IC1c
5 7 782 [3 ol 2 3
.?—l—l g a1 |
1C1,2.9-1t N e EZFEL
IC3.4
ICSAC R Nehe W sl - o el e e T T 5
[ROCLETTE] ;o= |
e S (O R ) D) 8y ‘
et o |
Fig. 2. Pulse circuitry for the Games Machine
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is applied to the blanking inputs of the decoders ICS
and IC#6, so bianking the displays while the count is in
progress. The next clock pulse to arrive at the bistabile
after the *play’ button is released resets it, stopping
the count and enabling the displays. The counting chain
consists of the two 7490 decade counters IC3 and IC4,
the decoders IC5 and IC6, and the DL707 displays
IC7 and IC8.

In a chain of counters, it is narmal practice to drive
each decade from the D output of the preceding
decade, but in the present application this method will
not work. Consider, for example, the dice option. The
“'units’” counter cycles up to 6 and then resets, so that
the D output never changes state, and cannot possibly
provide the carry pulse for the ‘‘tens’” counter.
However, inspection of the truth table of the 7490
counter shows that the C output also changes state once
per decade, and can therefore provide the necessary
carry pulse. Unfortunately, the required *'1"" to "0
transition occurs on the count of 8, and this gives rise to
some further problems in the roulette option. Inverting
the C output produces the required transition on the
count of 4, and it turns out that this is perfectly suitable
for all the options that are to be provided. Of course, it
does give rise to a most peculiar count sequence, since
the "‘tens”” counter will now increment each time the
*'units”* counter reaches 4. While this may appear very
odd, no numbers are missed, and the actual sequence is
quite irrelevant in this application.

MAINS POWER UNIT

Power for the circuit is applied by a simple mains
power unit (Fig. 3) based on an integrated voltage
regulator IC12 which provides a stabilised 5 volt
output; the noise and clock generators require a higher
voltage and so their supply is taken from the bridge
output of about 17 wvolts. In the prototype, the
seven-segment displays are also powered from the
output of the i.c. regulator and the current limiting
resistors R11-R24 were chosen accordingly to be
270(). However, the current drain is such that the
regulator is running close to its maximum dissipation
and it does get rather hot. While a small heat sink is
shown in the constructional details, a better solution
would perhaps be to run the displays from the
unstabilised 17 volt line, and increase the limiting
resistors to about 820-1,000(}: although this has not
been tried out, it is standard practice and should not
give any trouble.

L

'gumesmathine |

GAMES SWITCHING

Without further meodification, the circuit so far
described will count from 00 to 99 and continuousiy
recycle. This is fine for the random number option, but
for the other options it is necessary to limit the count
cycles. To do this, use is made of the reset-to-zero
facility of the 7490 counter: in order to count, this input
must be held at the logic “*0"" level. A ~'1"" at this input
will immediately reset the counter to zero and inhibit
further counting until the "0 level is restored. In
principle therefore, it is simply necessary to detect the
required maximum count and to cause a 1" to
momentarily appear at the reset-to-zero input. In
practice, it is rather more complicated because several
different counting cycles are required.

The switches which carry out this selection are $3/86,
linked so that depressing one switch releases the others.
They are all shown in the released position, so that
there is a connection through all four switches from the
reset-to-zero input to a logic **1'" level. Thus any
attempt to oOperate-the device without one of the games
being correctly selected will cause the displays to
permanently show zeros.

The required maximum count is detected by
decoding its binary equivalent in the diode-resistor
gates; at this time, all the inputs to the selected gate will
be at a "1 level, so that its output will alsogoto*'1'".
This **1"" level is then routed to the reset-to-zero input
of the appropriate counter by one of the switches.

Switch 83 selects the random number option. Hence
operation of 83 applies a logic **0"" to counter IC4 via
S3a, and to counter IC3 via S3b: both counters are
therefore permanently enabled and cycle through the
full 00-99 count as required.

Ic2 |z .

[ HATEDS

3
=L kivs sr¥
‘2200.; :

% ':i'COMPONENTS MOUNTED ON CIRCUN BOARD

Fig. 3. Mains power unit
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Switch $4 selects the roulette option, in which the
maximum count will be 36; the counters must therefore
be reset as soon as the count of 37 is reached.
Fxamination of the count sequence around this number
reveals that two resetting operations will be necessary.
First, 37 is detected by the gate D11, D12, D13, D14,
D15 and R28 and the reset signal is applied, via S4a, to
the units counter only. This ensures that the counts of
30-33, which would have been lost if both counters had
been reset to zero, do in fact appear. Next, the count of
44 is detected by gate D16, D17 and R29 and the reset
signal is applied, vta S4b, to the tens counter; if the full
sequence is written out, it will be seen that no numbers
are lost. The maximum number of matches on a
football coupon never exceeds 60, and so for the pools
option the count is limited to this number. Looking
once again at the counting sequence around 60, we find
that the first number that appears in the sixties is in fact

64:
...57585950515253646566...

so this is detected by the gate D8, D9, D10 and R27
and applied to the reset-to zero of the *‘tens’” counter
only; the modified count is then: 52 53 64 4 5.
Switch $5b is used for this reset signal; S5a applies a
**0'" to the reset of the units counter so that the full
0-9 range is covered.

Finally, the much simpler dice option. Each counter
is required to cycle up to 6, so that 7 has to be detected
individually for each counter and used to reset it. D5,
D6, D7, R26 and S6a carry out this operation for the
“‘units** counter, while D18, D19, D20, R30 and S6b
do the same for the *‘tens'* counter.

ZERO DETECTOR

The circuit that has so far been described may be
built without further elaboration and will operate
exactly as planned but, there is a small suag. We have
so far been very concerned with the various maxima
that are required for the different games, but the
corresponding minima have been ignored. This is fine
as far as random numbers and roulette are concerned,
for a selection of 00 is perfectly acceptable. However,
there is no match number 0 on a pools coupon, neither
do dice have zero on any face.

An optional extra to the circuit is therefore some
additional logic which will prevent these forbidden
scores being selected. What then are the requirements
for such a circuit? It must of course know which game
has been selected so that it will know when and how to
operate; clearly, some additional switching will be
necessary. It must be able to detect the zeros, and
determine whether a single zero is permissible (for
example, 04 or 20) as for the pools, or whether neither
digit 1s allowed (dice); shoulg either of the forbidden
states be selected, the circuit should initiate a new
count, and continue to do so until an allowed selection
is made.

The counter outputs are wired to two 4-input NOR
gates IC9a and IC9b (7425), cach of whose outputs will
be a **1"” when, and only when, all its inputs are 0.
Next, these **1"'s must be combined in a circuit that will
distinguish between the ‘‘either’” and ‘both”
requirements, that is, it will perform the logical AND
and or functions at will.

Whilst there are several ways in which this may be
implemented, a particularly simple way in practice is to
us¢ an i.c. full adder; the truth table for the 7480
one-bit adder shows that when the “*carry’” input is at a
logic ‘0, the “‘carry” output performs the NAND
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COMPONENTS . . .

Resistors
R1 47k02
R2 4-7TkQ
R3 100k
R4 2:2k0
R5 2:2k0)
R 150k (2
R7 2200
R8 4-7kQ
RO 4-7kQ2
R10 47k}
R11-R24 270Q
R25-R30 1kQ
All £W carbon

Capacitors

C1 10uF, 16V, tantalum

C2 10gF, 18V, tantalum

C3 0-ipF

C4 10gF, 16V, tantaium

C5 2,200uF 25V electrolytic
C6 0-01uF

C7 0-01u4F

Semiconductors
TR1 2N2926
TR2 2N2926
TR3 2N2926
TR4 TIS43 or 2N2646

IC1 7413 E—
IC2 7472

IC3 7490 |
1C4 7490

IC5 7447

1C6 7447

IC7 DL707

IC8 DL707

IC9 7495 |
IC10 7480

IC11 7412

1C12 #ATB05 or similar 5 volt regulator

D1-D4  1N4001 or 50 volt, 1 amp bridge

D5-D20 1N914 or similar general purpose
silicon diode.

Switches |
Push-button switches with B-switch mounting |
frame including latching bar and return
spring {Doram), and & buttons (square

opatue)
S1 2-pole changeover
82 2-pole mains
83 2-pole changeover
S4 2-pole changeover
S5 2-pole or 4-pole changeover according to |
version huilt |
S8 2-pole or 4-pole changeover according to
version built

Miscellaneous

Two-tone polystyrene case, size 188X 110X 60mm
(Doram type 509-585) |

Transformer miniature 6VA, 0-12V, 0-12V secon-
daries {Doram)

Miniature group panel

“Soldercon’ pins

Veroboard, 0-1in matrix, 86X180mm

6BA threaded rod, sundry nuts and boits

Small pieces of celluloid and 18swg aluminium

Lightweight, colour coded, single core and
stranded hook-up wire

\. J.
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The unit with the main board removed showing
the p.s.u. Note the angled heat sink for 1C12

operation on the inputs A and B, while a logic *‘1"" on
the “*carry’” input produces the NOR function:
Carry in Carry out

NAND

NOR

k==l e =N
k=L =T e e Y o o
i ek (T T DY
OO O

Thus, by inverting the ‘“‘carry ' output of the adder, the
desired AND and or functions are obtained. The
“carry” input is used as a control and is supplied by a
further pole on the dice switch, S6¢ (Fig. 2), so that
when dice is selected, a *'1"" is applied and the or
operation is carried out; for all other options, the AND
function results.

However, this circuit is only required to operate on
the dice and pools options, so a second gate IC11b is
enabled by application of a **1"" to one of its inputs by
S5¢ or 56d when these games are selected selection of
the other alternatives disables this gate so that its

output is permanently **1"". $o now we have the result
that whenever a forbidden selection is made, as
determined by the extra switching, the output of the
gate IC11b goes to a logic ‘0" level, and this is
precisely what is required to set bistable IC2 and restart
the count: it will be recalled.that the '‘set™ input of the
J-K filip-flop overrides all others so that correct
operation is assured. Because the restart signal has to
be combined with the *‘play’" signal from Sl1, it is
necessary to use an open-collector gate for IC11b so
that the "‘wired-or’* connection can be utilised: 1C11a,
b and c are therefore the three open-collector gates of
the 7412 package, and each requires a pull-up resistor
RE8, R9, and R10.

CONSTRUCTION

Most of the components, and all of the i.cs, are
mounted on a single piece of 0- lin matrix Veroboard
approximately 86 x 180mm: the length in particular
should be trimmed so that the board is a snug fit in the
case. Note the two cut-outs to clear the fixing pillars
which are moulded into the case,

As may be seen from Fig. 4, the l.e.d. displays are set
roughly centrally on the board, which is held in place
just below the top of the case by four pillars cut from
6B A threaded rod. Along the long side of the board is
mounted the assembly of pushbutton switches, also on
6BA pillars, and underneath it is the mains transformer
and the power unit.

The circuit board itself is fairly complex, and it is
recommended that the following system is adopted in
its assembly. First the i.c.s are mounted in position and
then used as reference points to identify the breaks in
the copper strips; it is vital that none of these are
missed. Note that all the i.c.s withthe exception of the
displays are mounted directly on o the board. These
latter are set in holders of Soldercon pins which,
together with their extra long leads, ensures that they
are higher off the board than any other component; it
also conveniently allows some of the wiring to pass
between the package and the board. Next, the
connection of each individual i.c. to the supply strips,
together with any connections to logic **1"> and "0
levels, is tackled, using a lightweight, single-core
insulated wire. Finally, the interconnections between
the i.c.s are completed.

Showing how the Doram push-
button switches are mounted
on the eight switch mounting
frame. For wiring details see
Fig. 5
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The majority of the flying leads to
the main hoard are made up as a
laom and numbered as shown in
Fig. 4. Lead interconnections on the
hoard, however, are shown lettered

The switch assembly is constructed from Doram
pushbutton switches: although only six switches are
used, they are mounted on an eight-switch mounting
frame, with spaces between the first and last switch
(on/off and *'play’’) and the central group of four game
selector switches. Assembly details should follow the
instructions in the Doram catalogue, the following
points being noted:

The on/off switch is of the push-on/push-off type

and is used as supplied.

The **play’* switch is push-on/release-off so that the
action link should be removed.

The four selector switches are used in a latched
mode. They are linked so that pushing one releases
all the others. The action links are removed
from all four and the latching bar, which must
be cut down from the eight-switch length
supplied to a four-switch length, should be fitted
as per instructions; the latching return spring is
fitted to the right hand switch.

The compiete assembly is again mounted on long pillars
cut from 6BA threaded rod so that the four-pole
switches just touch the bottom of the case; the buttons
will then be found to project through the top of the case
by just the correct amount. There are several choices
for the style and colour of these buttons: possibly the
square, grey type best match the case and the
dimensions given later are for this type.

Thsc wiring of the switches is shown separately in
Fig. 5.

TESTING

By its very nature, it is impossible to tell whether the
completed unit is operating correctly. A test procedure
must therefore be adopted, and this requires a few
temporary modifications to the circuit. First, the noise
and clock generators are disconnected from the
remainder of the logic. The rather slow pulses from the
unijunction oscillator may easily be seen by monitoring
the voltage across R7 with a multimeter; the noise
generator can only really be checked with an
oscilloscope—which incidentally will confirm the
random nature of its output as it will be found
impossible to synchronise the time-base to noise
waveform. A push-on/release-off switch should be

Practical Electronics December 1976

connected between IC1, pin 9 and the 0 volt line, and
the blanking inputs of the decoders IC3 and IC4, pin 4,
should be wired to the logic *1’" line so that the
displays remain on. Finally, a slow pulse wave at, say,
1-2Hz should be fed into the signal gate IC1, pin 5:in
the absence of a puise generator, a simple unijunction
oscillator such as that shown in Fig. 2, but with C4
reduced to 2pF, will suffice.

It is now possible to start and stop the logic circuit at
will, and to observe the count sequences whilst it is
running. The following checks are carried out:

1. With no game selected, that is, with all the
switches out—which can occur if the switches
are not fully depressed, the display will show
00 and will not count when the "*Start’ switch
is pressed.

2. Random numbers selected: on pressing the
*Start’ button, the display will cycle from
00 to 99 in the rather curious sequence-already
described; it can be stopped—with the
temporary ‘'stop’” switch—at any count,
including 00.

3. Roulette: the count will reach 33, via 36 30 31
32, reset to 04, and continue 05 06 07 . _ . ; the
count can again be stopped at 00.

4. Pools: the count will follow the sequence . . .
58 59 50 51 52 53 04 05...1t can be
stopped if a single zero is displayed, e.g. 03, 40,
but if two zeros are shown, the stop signal
will be ignored and counting will continue.

5. Dice: neither display will show a number
greater than 6, and the count cannot be
stopped if either or both displays show a zero.

Providing that all these responses are correct, the
temporary connection between the decoder blanking
inputs and **1'* should be removed and these inputs
should be reconnected to the Q output of the bistable
(IC2, pin 6). Now when the *‘Start’” button is pressed,
the display will blank out and will remain blanked until
the *‘Stop’” button is pressed, when the selected
number will be displayed. If this also checks out, all the
remaining temporary connections should be removed
and the circuit completed.
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SEMICONDUCTOR

L. e

PERSONAL AWARD

As regutar readers of this column
will be aware, | am eternally gratefui
for the way that Integrated circult
technclogy continues to solve all
those little housekeeping problems
which crop up in all the circuits | put
together, You know the sort of thing,
when you are building a circuit with
a sprinkling of 741 op-amps and a
tew CMOS gates which will perform
(you hopel) the most amazing elec-
tronic miracles, you really don't want
to have to spend nail biting hours
inventing a power supply regutator to
provide the necessary milliamps. No,
what you want is a ready-made, off-
the-shelf solution so that you can
concentrate on the creation of those
electronic miracles, and these days,
thanks to the variety of regulator
chips available, to a large extent your
needs (and mine) have been satisfied.

Any addition to this existing pool of
labour-saving goodies is always
welcome, and a new device from
Raytheon, the RC4194 dual tracking
voltage regulator, has just been
awarded my own personal "Good-
Housekeeping Award” for services to
overwarked designers.

The two outputs of the regulator
track to within 2 per cent and their
magnitude can be set with- a single
resistor to any voltage between the
limits +50mV and +42V. Output
current from each rail is a creditable
200mA, although, of course, due
attention must be paid to the power
dissipation rating of the device in
individual applications,

To give flexibility in power dissipa-
tion the RC4i84 is available in two
package styles, the suffix D 14-pin
d.i.l. which will handle 900mW, and
the suffix TK 9-pin TOB6 which can
handle 3W.

iy Vot

4 o
- . oy

Fig. 1. The RC4194 used for an op amp
supply
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POINT-TO-POINT

My next offering is something of a
challenge, because what | want to
describe is an all-singing, all-dancing
new device, which | could ramble on
about for at least a couple of pages,
if space permitted!

The DF215 is described by its
manufacturer, Siliconix, as a Dual
Set Point Timer/Counter, for auio-
matic control interval timing, but its
true usefulness and originality can
only be appreciated after an extended
perusal of the bulging data-sheet.
The DF215 is an MOS |.s.i. circuit in a
28-pin plastic package which will run
happily on supplies between 8 and
20V, and which offers a muititude of
differenttiming, counting, and control
functions.

The logic of the chip breaks up
into three basic building blocks, A
versatile counter which can count
events or act as an accurate timebase
when driven by 50Hz mains frequency.
A double comparator which can con-
tinuously compare the four most
significant digits of the counter with
the inputs from fwo banks of four

digit thumbwheel switches, and a

display driver which provides syn-
chronised outpuis to display the
curreni contents of the counter in
severi-segment decimal form.
Flexibility of the chipis ensured by
four control inputs which configure
the internal circuit blocks in a variety
of different ways, making this much
more than just anothey clock chip.
With appropriate control functions
switched (or wired) in, counting can
be from 50 or 60Hz mains frequency
or from an asynchronous pulse
{event) input. Counter range can be
0 to 999:9 seconds, 0 to 99 minutes
59 seconds, 0 to 9999 minutes or
0 to 99 hours 59 minutes. Using the

REXT CHOSEN
1O SUIT ¥y

Yin - | I
* 126v
[
zunz:ﬂl |
G -0
Fig. 2. The ZN423T as an accurate

voltage reference

RC4194
DF215
ZN423T

event input as a count source, 0 to
9999 events can be totalised.

The chip serialises the BCD data
from the two four digit thumbwheel
switch banks (set points A and B),
and compares their setting with the
counter. When either comparison is
valid, & control output is produced
providing accurately controlled inter-
vals of 0 to set point A, and set point
A to set point B, when a 50Hz clock
is used,

Inputs are provided to start the
cycle or to reset it part way through
if necessary, and by connecting the
set point B output back to the start
input, a continuous operating cycle
can be maintained—Phew!

REFERENCE ONLY

| recently described the National
LM399 voltage reference integrated
circuit which_had a temperature con-
trolled heater as part ot the chip in
order to realise an extremely low
apparent temperature coefficient.
This novel idea yielded a high preci-
sion reference source, but there are
other ways of realising a low tempera-
ture coefficient which are potentially
cheaper to produce and which devour
less current, if a small relaxation of
specification is possible.

By clever design it is possible to
produce a self-compensating ref-
erence such that a positive tempera-
ture coefficient in one part of a
circuit is cancelled by a negative
coefficient in another.

Past masters at ingenious chip
design are Ferranti, and their new
ZN423T device uses the self-
compensation principle to yield an
accurate, low voltage (1:26V) ref-
erence with a temperature coefficient
of just 0-01 per cent per degree C.
The reference elements of the ZN
423T do not employ the Zener or
Avalanche breakdown principles but
in fact depend on the energy band
gap of transistor base-emitter junc-
tions,

The low voltage reference which
results can be a positive advantage
in low voltage circuits where pre-
viously it was necessary to step down
the 6 voits or so from a standard low
T.C. Zenertype reference. The use of
the band-gap principle also removes
the noise source inherently present
with the alternative breakdown
mechanisms, making this new device
attractive on several counts.
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Breukdown;s, |
TESTER _° ¢

By M.H.GEORGE

HE unit to be described allows the testing of the
Tvoltage breakdown characteristics of electronic
devices. This is particularly appropriate for checking
the voltage ratings of transistors, rectifiers, Zener
diodes, neon lamps, etc.

DEVICE CHARACTERISTICS

A voltage breakdown region is that area of the device
characteristic where a large increase in current through |
the device results in only a small increase in voltage chpnNEN's N
across it. A typical characteristic is shown in Fig. 1. This =l
might represent current against voltage in a Zener
diode, or the collector/emitter characteristic of a

tramsistor with the base connection open-circuited. Rgistars i
Obviously if the current is allowed to increase too E; 322‘}{’1 :vax Sva”rg‘?,gﬂ?
far, the power dissipated will eventually cause destruc- R3 3300} 2.5W wirewound
tion of the device. If, however, the current is limited to *R4 1-5k 0} 5W wirewound
a safe value, the breakdown may be observed R5 2200 1W carbon fitm
non- destructively R6 10002
R7 56K Q
CONSTANT CURRENT GENERATOR R8 33k
The ideal constant current generator is a power E?o R13 ?14059
; o Ll - (4 off)
source which allows the voltage across any circuitry R14 10kQ
connected to it to rise until a set value of current flows (R6-R14 ali 2% metal oxide)
in the network. This current is the same value, f
whatever the network connected. A generator of this Potentiometers
type connected to a device having a voltage/current VR1 10kQ wirewound. At least 1W rating
characteristic like that in Fig. 1 will cause the Capacitors
breakdown voltage to appear across the device, C1 32uF 450V working eiectroiytic
provided that the current generated exceeds the e
Iconduciors
LTS S, *TRI  2NS657 or MJE340
D1-D4 1N4007 (4 off)
D5 BZX61 C10 10V 1W Zener
D6 0A91 or any small germanium diode

D7 BZY88 C5V6 56V 400mW Zener

Miscellaneous
50uA f.s.d. Coil resistance 1k
T1 Pri: 240V. Sec: 200V 50mA approx. (e.g.
Belclere MS3173}
DPST mains toggle switch
52 Press to changeover, momentary action
microswitch
BREAKDOWN S3 2P 4W rotary switch
VOLTAGE FS1  300mA A/S fuse and holder
LP1  Mains neon indicator

Heatsink and insulating kit for TR?

CURRENT
S1

__LEAKAGE Instrument case. Red and Black 4mm terminals.
- : CURRENT * See text
VOLTAGE Note—If an external multimeter is to be used, R6-

R14, D7, M1 and S3 are not required.
Fig. 1, Typical breakdown characteristic of a semi-
conductor junction
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PRACTICAL CIRCUIT

The circuit diagram of the complete unit is given in
Fig. 2. Transformer T1 provides isolation from the
mains, and the associated rectifying and smoothing
-components develop about 250 volts d.c. across C1.
When 52 is depressed, about 8mA passes through R2
and D35, providing a 10 volt reference at the top of D5.
This voltage, minus the Vgg drop in TR1, appears
across R5 and VRI1, so that a constant current of
about

g3 amps
R5 + VR1

flows in the emitter circuit of TR 1. By transistor action,
a fraction a (equal to the common base current
gain—about §-96 in the MJE340) of this current flows
in the collector circuit, through R4 and the device
connected to the test terminals. Thus VR1 varies the
collector current, which is independent of the collector
load until the transistor saturates. This occurs when the
voltage drop across R4, R5, VR 1 and the device under
test approaches the voltage available across C1.

The meter circuit measures the voltage appearing
across the test terminals, and thus across the device.
Three ranges are provided, of 50V, 100V and 250V
f.s.d. With $3 in position 1, the meter is connected as a
milliammeter of 50mA f.s.d., and is used to set the test
current.

The meter circuit is entirely optional, and a
multimeter connected across the test terminals would
be an acceptable alternative, especially where only
occasional use is to be made of the unit. The “"Set
current’” measurements may then be made straight
through the multimeter on a suitable current range.

CONSTRUCTION

Most of the components are mounted on a printed
circuit board (Fig. 3), which should be of glass fibre for
preference because of the high voltages on some of the
tracks. The wirewound resistors should be spaced
about 6mm (0-25in) off the board.

Requirements for TR1 and R4 depend to some
extent on the transformer secondary voltage. If this is
rated at 200 volts r.m.s. or more, use a 2N5657 for
TR1 and 1-5k  for R4. For 180 volts r.m.s. or less, a
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MIE340 is suitable, and R4 (which merely protects
TR1 and D35 in the event of collector/base breakdown)
may be reduced to 8200 or 1k (.

For TR1, a heatsink such as that employed in the
prototype is hardly necessary unless prolonged
operation into near-short-circuit loads is anticipated. In
most cases it will be sufficient to bolt the transistor to
the metal case, making sure that the two are electrically
isolated.

OPERATION

Before connecting the device to be tested, set the
meter range switch to SET CURRENT, depress the TEST
switch and adjust VR1 for the desired test current.
Release the TEST switch.

Connect the device to be tested to the test terminals
(red positive). Set the range switch to 250 volts.
Depress the TEST switch and read the breakdown
voltage on the meter, adjusting the range switch for
optimum meter deflection,

The principal use for this unit will probably be for
testing the collector/emitter breakdown voltages of
transistors. It should be borne in mind that the col-
lector/emitter lecakage of some power transistors,
particularly germanium, may be of the order of a few
milliamps. A quick check on a multimeter set to the
ohms range will reveal this. Also bear in mind that at
maximum current, the device connected may dissipate
up to 10 watts (250V x 40mA)—easily enough to
destroy a small high voltage transistor carelessly con-
nected: also that 250 volts can give quite a nasty
shock.
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ONVENTIONAL television cameras convert light

to an electric charge patiern on a target in a
vacuum tube. An electron beam scans the target
producing a voltage waveform or video signal which
is transmitted to the ielevision receiver. However,
these camera tubes are bulky, fragile and need a high
voltage power supply.

Many military, industrial and commercial appli-
cations require compaclt, lightweight imaging systems.
This need, combined with rapid advances in silicon
technology, has resulted in all-solid state television
cameras becoming commercially available. This
article traces their development from relatively
insensitive systems tested in the early sixties to pre-
sent day cameras able to work at very low light
levels.

INTEGRATED ARRAYS

In solid state imaging an array of light sensitive
elements, such as photodiodes, replaces the con-
tinuous target of the conventional camera. The
scanning electron beam is replaced by an electronic
circuit which connects the output of each element in
turn to the video amplifier.

Solid state colour TV camera (courtesy Bell Labaratories)

980

Integrated arrays of diodes are made by coating
the semiconductor slice with a photosensitive resist,
a solution of resins in organic solvents. This is
exposed to ultra-violet light through a glass plate
carTying an opaque pattern identical to the dicde
array.

The photoresist areas protected by the opaque
pattern are dissolved away leaving a chemically
resistant masking layer. The slice with its protective
layer is then exposed to an » or p-type impurity
under carefully controlled conditions. The impurity
diffuses into the unprotected parts of the semicon-
ductor to form diodes. Finally, the photoresist mask-
ing layer is removed.

Phototransistor arrays and integrated scanning cir-
cuits are made by the same technique. However,
several stages of masking and diffusion are neces-
sary.

PHOTODIODES AND PHOTOTRANSISTORS

When a semiconductor diode is used as a photo-
detector it is usually operated in reverse bias. Under
this condition negligible current flows in the diode
unless light falls on it.

Light shining on the diode raises electrons to
higher energy levels allowing them to cross the
potential barrier at the p-n junction. This produces
a current in the external circuit if its resistance is
low compared with the junction resistancce. If the
circuit resistance is high a voltage is generated.

One of the earliest solid state imaging systems was
developed by the IBM Corporation in America. The
imaging array consisted of a line of 75 diodes, each
0-075mm by 0-25mm, in a silicon slice 1-27mm wide
and 9-5mm long. In operation the diodes were
normally biased in the forward direction. By scan-
ning the array with a ramp voitage each diode in
turn was switched into reverse bias producing an
output current pulse proportional to the incident
light.

The array was used in a facsimile system by
mounting the documeni on a rotating drum and
focusing its image onto the array. A line of type
was scanned vertically by electronically scanning the
array and horizontally by rotating the drum.

This technique, called linescan, in which move-
ment of the object or the imager provides one
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direction of scan, is widely used to provide a two
dimensional image with a linear array. Examples
include airborne surveillance and the monitoring of
continuous industrial processes.

The disadvantage of the IBM approach was that
each diode only detected while it was generating a
video signal. In an array of a hundred by a hun-
dred diodes only one ten thousandth of the light
incident on each device would contribute to the
output.

This problem was solved independently by the
Plessey Company in England and the Fairchild Cor-
poration in America. They used the incident light
to discharge the capacitance which is always asso-
ciated with a p-n junction. For a given semi-
conductor material this capacitance depends on the
junction area, electron concentration and bias.

The capacitance is charged by connecting the
diode to a voltage supply once in each frame period.
With no incident light this voltage decreases slowly
due to the very low'leakage current which is always
present. Light shining on the diode increases thus
current and the voltage decays more rapidly.

A video signal is generated once 1n each frame
period by monitoring the discharge of the diode
capacitance. This is done by measuring either the
voltuge remaining on the capacitance or the cur-
rent needed to recharge it to its original value.

Whichever technigue is used, light falling on the
detector during the entire frame period contributes
to the video signal. Imaging arrays using this
approach, which is called light integration, have a
frame storage sensitivity similar to that of a vidicon
and are sensitive to much lower light levels than the
IBM sysiem.

The resolution of a vidicon is determined by the
diameter of the scanning beam. The maximum
value for an integrated array depends on the num-
ber of imaging elements. However. this resolution
is degraded because part of each element is employed
as a contact or to provide isolation from adjacent
elements and does not detect light from the scene.
Obviously this dead space must be kept to a mini-
mum.

In addition to diodes, transistors can alse be used
as photodetectors. They operate with the base open
circuil and [ight incident on the base-collector junc-
tion. A phototransistor operates in a similar way
to a photodiode but also provides current gain.

Phototransistors were used in an imaging system
developed for NASA by the Westinghouse Electric
Corporation. By 1967 they had produced a com-
plete television camera 2534mm long and 216mm
square. The image was detected by a matnx of 100
¥ 128 phototransistors. each one O lmm by
0-125mm, on a 12-7mm square silicon substrate.

In each of the 100 rows the collectors were com-
mon and in each of the 128 columns the emitters
were connected by aluminium strips. Readout of
a phototransistor MN was achieved by simul-
taneously applying voltage pulses to collector row M
and to the transistor switch connecting column N
to the video amplifier.

The camera, which used a 6 volt supply, was cap-
able of producing seven grey tones and working at
up to 60 frames per second. Since it used silicon
photodetectors it was sensitive over the visible spec-
trum and into the near infra-red.

A disadvantage was that the imaging array and
scanning circuits were on separate substrates
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mounted on integrated circuit logic cards. Thus it
was necessary to make separate interconnections to
each of the 100 rows and 128 columns. Another
problem was the variation in gain belween tran-
sistors. This meant that even with uniform illumina-
tion the response varied across the array.

Because of this variation in gain, diodes were
generally preferred to transistors in later develop-
ment work. By the ecarly seventies completely inte-
grated arrays with imaging and scanning circuits en
a single silicon slice were available-

The Plessey array shown in the photograph is an
example of this technology. The elements are on
a 0-06mm pitch and each consists of a photodiode
and transistor switch. In America, integrated arrays
of up to 2,500 diodes are ‘marketed by the Reticon
Corporation. The largest of these is on a 6-35mm
square slice mounted on a I6-pin dual in line
package.

PHOTOCONDUCTORS

The imaging systems described so far used inte-
grated arrays of silicon devices. All the dicdes or
transistors were made in a single silicon slice by
carefully controlled diffusion of » or p-type
impurities.

However, the difficulties encountered in producing
very large numbers of close spaced devices by this
technology led workers at RCA Laboratories to try a
different approach. They evaporated a continuous
photoconductive film and used conventional photo-
resist processing fechniques to define an array of
isolated photoconductors.

A photoconductor is made from a semiconducting
material, in this case a mixture of cadmium sulphide
and cadmium selenide. and has no p-» junction.
Incident light releases electrons normally bound to
atoms and decreases the material’s resistance. The
RCA photoconductor arrays were able to store this
photo-excited charge for a frame period, making
them suitable for imaging.

Falai=a ey ] . ¥ = T
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Self-scanned imaging array. Each element consists
of a photodiode and an MOS transistor switch {(courtesy
Plessey)
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WMETAL GATE

SOURCE

Fig. 1a. Construction of a MOS transistor

Fig. 1b. Circuit symbaol for a MOS transistor

IMAGING ELEMENT

Y-SHIFT REGISTER
YIDEQ COUFLING CIRCUITS

X-SHIFT REGISTER

YIDEO QUTPUT

Fig. 2. Block diagram of self-scanned imaging array

Each photoconductor had one ohmic indium con-
tact. The second contact, tellurium, was rectifying

and normally high resistance preventing current flow .

through the photoconductor Once in each frame
period the tellurium contact was biased positively.
making it low resistance, and the stored charge read
out.

The imaging array, X and Y scanning circuits and
the video coupling transistors were on separate 25mm
square glass substrates. These were cemented
together and mounted on a printed circuit card.
Interconnections between the circuits were made by
conducting strips evaporated through a mask.

In 1967 RCA delivered a solid state camera to the
American Air Force in which the imaging array con-
sisted of 180 X 180 (32,400) photoconductors on
0-05mm centres. This camera was about the same
size as a 35mm camera and was powered by a self-
contained 14 volt battery. It was connected to the
receiver by a wh.i. link. By 1969 RCA had built a
camera with 65,000 imaging elements. However, pro-
cessing techniques were still at the research stage
and the devices were unstable.

SCANNING THE ARRAY

Whether the imaging elements are photoconduc-
tors or silicon junction devices a switch is needed to
connect them to the video amplifier once in each
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frame period. The junction capacitance of a diode
or transistor is simultaneously recharged.

One approach is to make each element in the
array two back to back diodes. One diode is the
photodetector and the other is the switch.
When voltage pulses are applied to the element the
diode switch is forward biased and of low resistance,
allowing the junction capacitance of the reverse
biased diede to recharge.

Twe back te back diodes are equivalent to a
transistor with its base open circuit, and transistors
have been used in the dual role of detector and
switch. The collector-base junction acts as the light
detector and the emitter-base junction as the switch.

An alternative switch is the metal-oxide-semi-
conductor {MOS) transistor {(Fig. 1}. This is a high
resistivity silicon substrate into which two p-type
diffusions have been made. These are called the
source and drain and are separated by a channel
which is covered with an insulator, silicon dioxide,
and a metal electrode called the gate.

With no voltage applied to the gate, negligible
current flows between the source and drain. When
a negative voltage is applied, positive current
cartiers or holes are drawn into the channel increas-
ing its conductance and allowing current to flow.

Whether the switch is a diede or MOS transistor
a shift register provides the scanning voltage pulse.
For a two dimensional array, pulses from X and Y
registers coincide at each element in turn to connect
it to the video amplifier (Fig. 2).

Each stage of the shift register consists of two
dynamic inverters. A voltage pulse injected at the
first stage will progress through the register as
clocking pulses are applied alternately te each
inverter. The outputs are taken from alternate
inverter stages in the register. The clock pulses are
obtained from a master pulse generator which is
either on the same chip as the scanning circuit or
external to it.

When one voltage pulse is moving through the
shift register it is essential that it should reach the
last stage before another is injected. This is achieved
by feeding back the output from each stage except
the last through a logic circuit called 2 NOrR gate.
This only allows a new pulse to be injected when
no feedback pulse is obtained.

DISADVANTAGES

Imaging arrays for commercial broadcasting would
need 250,000 close-spaced elements to give accept-
able picture quality. By the early seventies inte-
grated arrays of up to 10,000 silicon photodiodes
with vertical and horizontal scanning circuits could
be made. The main limitations were the size of the
slice that could be produced with acceptable yield,
and the processing technology.

There is also a fundamental noise problem with
these systems. When each element is connected to
the video amplifier, noise spikes are produced by
the veltage pulses from the scanning circuits.

CHARGE-COUPLED DEVICES

A significant advance was made in 1970 with the
invention of the silicon charge-coupled device (CCD)
at Bell Telephone Laboratories. These devices use
conventional silicon technology bui are simpler to
make than diode or transistor arrays. This allows
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smaller elements with closer spacing to be made. In
addition coupling between the scanning circuit and
the videe amplifier can be completely eliminated.

A two dimensional array of CCDs is shown in
Fig. 3. It consists of a slice of p-type silicon with a
silicon dioxide insulating layer covering the whole
surface. On top of the oxide a two dimensional
patiern of metal electrodes is deposited.

Each element in the array consists of three adja-
cent electrodes in each vertical column. A positive
voltage of about 10 volts is normally applied to the
centre electrode (P2) of each element, and | volt to
the electrode above and below. The array is divided
inte an imaging area and a storage area.

When light is incident on the imaging area, photo-
excited electrons wiil accumulate under the P2 elec-
trode of each element because of its higher positive
voltage. Once in each frame period this accumulated
charge is transferred to the storage area (Fig. 4).

This is done by raising the P3 electrode in each
group to 10 volts and gradually reducing the P2
electrode to ! volt. All the stored electrons move
down one row to the more positive P3 electrodes,

Next the Pl electrodes are raised 1o 10 volts and
the P3 electrodes gradually reduced to 1 volt. The
stored electrons again move down one row. This
process is repeated until ail the charge reaches the
storage area. From here it is moved line by line
into the serial readout section and transferred to the
video output. Coupling between the scanning circuits
and the video output is prevented by a positively
biased gate after the last stage of the serial readout.

INTERLACING

Conventional felevision cameras use a picture
scanning technique called interlacing to reduce
flicker. The focused image of the scene is scanned
in a series of horizontal sweeps every twenty-fifth of
a second.

If the horizontal sweeps are numbered from top
to bottom the odd numbered sweeps are made in
the first fiftieth of a second and the even numbered
sweeps in the second fiftieth of a second.

Interlacing is achieved with CCD arrays in the
following way. In the first fiftieth of a second,
charge is accumulated under the P2 electrede and
then transferred to the storage area and the video
output as described above. In the second fiftieth of
a second, charge is accumulated simultaneously under
the P3 and Pl electrodes and transferred to the
storage area and output.

Accumulating charge under the P3 and Pl elec-
trodes is equivalent to scanning along a line mid-
way between them. Since this line is also mid-way
between the P2 electrodes the desired interlacing
effect is achieved.

CCD CAMERAS

Bell Telephone Laboratories have demonstrated
both monochrome and colour transmission with CCD
cameras. However, only monochrome cameras are
commercially available.

In 1974 Fairchild became the first company to
market CCD cameras. The model shown in the
photograph is 76mm diameter, 48mm long and
weighs 11 ounces. The light sensitive arez is a 100
X 100 array with each element 0:03mm by 0-02mm
on 0-03mm vertical and 0:04mm horizontal centres.
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Fig. 3. Layout of charge-coupled imaging array
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Fig. 4. {a) When light is incident on a CCD imaging
array photo-excited electrons are accumulated under
the centre electrode in each element because of iis
higher peositive voltage. {(b) Once in each frame
period the accumulated charge is transferred to the
storage area by sequentially adjusting the positive
voltage on each electrode
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The Fairchild TV camera using a charge-coupled
imaging array (courtesy Fairchild Corporation)

The array is mounted on a 24-pin dual in line pack-
age with an optical glass window,

The camera uses interluced scanning, produces nine
grey tones and, since the imaging array is silicon,
is sensitive into the near infra-red. The power con-
sumption is 1'5 watts with all operating potentials
less than 20 volts.

RCA are now marketing a CCD camera with a
resolution comparable with a }in vidicon and capable
of producing a usable picture with one third the
scene illumination required by the wvidicon. The
imaging array contains 320 vertical columns each
with 256 sensing elements 0:03mm square. The
effective number of vertical resolution elements is
increased to 512 by interiacing.

As with the Fairchild camera the silicon imaging
array is mounted on a hermetically sealed 24-pin
dual in line package with an optical glass window.
The cameéra weighs 2-5lbs and the power require-
ment is 4 watts at 12 volts.

APPLICATIONS

Since these cameras can work with low levels of
illumination they are suitable for security surveillance
in commerce and industry. In industry they can be
used to monitor processes in hostile environments,
for example where high pressures or poisonous gases
are involved.

Solid state imaging systems are already being used
to transfer data into computers. In some American
cities they are used to sort mail since they are faster
and more sccurate than manual sorting. The per-
formance of available systems is also adequate for
page and document reading.

Transmitting images of documents and drawings is
one of the aims of the Picturephone system being
developed at Bell Telephone Laboratories. By using
a miniature camera and television display the
Picturephone allows subscribers to both see and hear
one another.

In the immediate future solid state imaging sys-
tems will only reach a specialist market. However,
as advances in technology and increased demand
reduce prices, hand-held TV cameras may become as
widely used in the 1980s as photographic cameras
are today.
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TV Import Restrictions

FOLLOWING strong representations from British set makers,
the government has decided to restrict imports of portable
monochrome TV sets from Taiwan to a level of 70,000 sets
during a 15 month period, commencing from QOctober 1, 1976.
This restriction applies to sets with cathode-ray tubes
having a bulb diagonal measurement of 39cm or less.

Transistorised television receivers originating in or con-
signed to the United Kingdom from the Eastern Area (which
comprises Albania, Bulgaria, Czechoslovakia, The German
Democratic Republic and Berlin {East), Hungary, North
Korea, North Vietnam, The People’s Republic of China, The
People's Republic of Mongolia, Poland, Romania and The
Union of Soviet Socialist Republics) are already subject to
quota licensing arrangements which are unaffected by the
new restrictions,

Code of Practice

GOOD news for the consumer is the setting up and publica-
tion of a "*Code of Practice’” by the Radio, Electrical and
Television Retailers” Association (RETR A). Contained in a
12-page bookiet, the Code was drawn up in consultation with
the Office of Fair Trading and other professional bodies. The
Code will be operated by over 4,000 member outlets, from the
one man business to the larger independent High Street
retailer and multiple companies.

Some of the subjects covered in the Code are pricing,
refunds, deposits, retailer’s guarantee, repairs and servicing,
and guarantee of repairs.

On the touchy subject of repairs, the Code stipulates
specific time limits within which retailers must complete
repairs. It is claimed that 80 per cent of repairs undertaken in
the workshop will be completed within five working days.

Many dealers will be able to finish repairs undertaken in the
home on the same day but if this proves to be impossible, then
15 working days is laid down as the maximum time to-effect a
repair under normal working conditions. All repairs will be
guaranteed for a minimum of three months for parts fitted and
workmanship. = —

If there is any delay, or a repair cannot be made, the retailer
will ensure that his customer is kept fully informed of the
reason,

Copies of the "*Code of Practice”” have been distributed to
such bodies as the Citizens Advice Bureau, I.ocal Authorities,
Chief Trading Standards and County Consumer Protection
Officers. Also, copies can be obtzined from any RETRA
dealer or direct from The Secretary, Radio, Electrical and
Television Retailer’s Association (RETRA) Lid., 100 St
Martin’s Lane, London, WC2N 4BD. (s.a.e.)

Overseas Symposium & Exhibiion

HE 2nd Electromagnetic Compatibility Symposium and

Exhibition will be held from June 28 to 30, 1977 at
Montreux, Switzerland.

The forthcoming conference will again be aimed at the
problems of interaction of r.f. energy with electrical and
biological systems, spectrum pollution and system immunity
or, “protection of the electromagnetic environment'".

Papers (in English) covering the above fieids of research
should be sent to Prof. Dr. F. L. Stumpers, Elzentlaan 11,
Eindhoven, Netherlands. The last date for papers is October
30, 1976.

Further details of the exhibition can be obtained from the
Secretary General, T. Dvorak, EMC Symposium &
Exhibition, Montreux, Switzerland.
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PLACE

ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magarine,
However, where a full address iz given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

MICROPROCESSOR KITS

Elsewhere in this issue we are print-
ing a special article on ** Getting to Grips
with Microprocessors’” and a review of
arecent ‘“Microprocessor Symposium’ .
In one of the articles it recommends
that readers should " get their feet wet'"
as practical experience is far more
informative than becoming toc im-
mersed in the theory.

This comment has been taken up by
A. Marshall (London) Ltd, who are
stocking the SC/MP microprocessor
kit discussed in the article, and Lim-
rose Electronics.

The Marshail's SC/MP kit will sell
for £122-22, plus 8% VAT. The kit
consists of the Introkit (£62-37, plus
8% VAT) and the Keyboard kit
which will retail for £59-85, plus 8%
WV AT. For further details readers shoutd
write to A. Marshall (London) Ltd.
{(Dept. P.E.), 42 Cricklewood Broad-
way, NW2 3ET.

A fast and an inexpensive way to
develop a fundamental understanding
of microprocessors is claimed for the
Microtutor 8080 from Limrose
Electronics.

The claim is that the 8080 gives you
“‘hands on'' experience necessary to
master microprocessors. However, it
is not just a learning module, it is a
full 8-bit microcomputer with an 8080
CP1J, Ik x B-bit Random Access
Memory, an input port, an output port,
an interrupt instruction port and a
status port.

Also, with facilities for manual load-
ing of the memory and for single
stepping, the processor can be used
as a prototyping computer for develop-
ment of applications software and can
be expanded with additional memory
and a Teletype interface, using plug-in
cards for more advanced work.

All important signals, data bits and
addresses are continuously displayed
using over 40 Le.d. indicators. Inputs
are provided on several switch registers
and pushbutton switches. The data
paths, and how they relate to various
registers, are clearly shown on the
front panel of the umit.

By following the instruction book
provided with the Microtutor, it is
claimed, a person with limited tech-
nical knowledge can rapidly learn how
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microprocessors work. Trained elec-
tronics engineers can quickly bridge the
gap between conventional hardware
and microprocessor software by making
a step-by-step progression from
developing simple alogrithms to com-
plex programmes.

The Microtutor 8080 is available
fully tested and assembled for £249,
single units. Further information can
be obtained from Limrose Electronics
Ltd. (Dept. P.E.), 241-243 Man-
chester Road, Northwich, Cheshire.

LEARNING AID

As a Christmas present with a
difference we suggest the 'Little Pro-
fessor’”, a calculator-based learning
aid with preprogrammed basic math
problems for children (age group 6 to
9) now being marketed by Texas
Instruments. This 16-kecy machine
has addition, subtraction, multiph-
cation and division sequences in

variable degrees of difficulty.
Problems can be selected according
to degree of difficulty by the user.
Once the type of problem and degree
- of difficulty is selected, the machine
presents the problem (with function

The Microtutor 8080 from Limrose

Texas “‘Little Professor"’

AM/FM Stereo Tuner from Eagle

and equal sign) in the larpe v.le.d
display. The user keys in an answer, if
correct the complete equation appears
for one second and then the nex:
problem in sequence is displayed.
I incorrect the problem reappears.

If a wrong answer is entered three
times, the "‘Prof” automatically dis-
plays the correct answer. The answer
remains in the display until the user
presses the “go” key. If the next
problem is also answered incorrectly
three times, the correct answer would
again be displayed.

The machine will, after ten problems,
display a score out of ten. This “‘score”
display would be followed by the next
set of problems in sequence.

Addresses of nearest stockists and
price of the Texas ‘‘Little Professor™”
can be obtained from Texas Instru-
ments Ltd., Calculator Division (Dept.
P.E.), Block C, Manton Centre, Man-
ton Lane, Bedford, MK41 7PU.

AM/FM STEREO TUNER

The new a.m./f.m. stereo luner now
being marketed by Eagle International
is a low cost unit which is claimed to
match virtually any amplifier. The
AA102 is based on Eagle's TST152
and retains a number of features in-
cluding wide range, switchable a.f.c.,
stereo indicator beacon, noise filter
and variable output to avoid mismatch.

The AA102 has a frequency response
of 25Hz to 14kHz =2dB. The sensi-
tivity for 30dB quieting is better than
7Y and total harmonic distortion is
less than 0-8 per cent. The signal to
noise ratio is better than 54dB.

Backed by Eagle's 1wo year guaran-
tee and complete after sales service the
AA102 recommended retail -price
is £52, plus VAT.

CATALCGUE

A new catalogue from General
Instrument  Microelectronics  gives
comprehensive details of their current
range of over 200 MOS/LSI micro-
circuits, Applications covered are
calculators, clocks, radio, television,
TV games, electronic organs, appliance
timers, telecommunications, data com-
munications, counters and digital
meters, MiCIoProcessors, RAMs,
EAROMs, ROMs, and keyboard
encoders and character generators.

Entitled MQS Data 1976 and
priced £1-50, the catalogue is avail-
able from GIM distributors (including
SDS Components Ltd., Hilsea Indus-
trial Estate, Portsmouth, Hants. PO3
5Fw).

In our Qctober issue we mentioned
the excellent catalogue from Mar-
shall’s and the fact that an error had
crept into the case outline drawings.
This has now been corrected and
Marshall’s are now issuing a ‘'stick-
in’’ amendment page.

Copies of the amendment page can
be obtained from A. Marshali (London)
Lid., 42, Cricklewood Broadway, NW2
3ET.
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by K. Lenton-Smith

LAST August's  British Musical
Instruments Trade Fair—surely
International rather than British—
offered a number of new models,
though the mixture was largely as
before. Indeed, the common de-
nominator is now so strong that it is
difficult to differentiate between cne
organ and another once reverbera-
tion and the inevitable Leslie have
been switched in.

SHARP'S THE WORD

| was highly tempted by the large
Kawai organ being demonstrated by
Brian Sharp. He was showing his
audience how to cope with three
manuafs with only two hands—by
playing the synthesiser with his nose.
Fortunately, Brian's nose lives up to
his namel The idea of inscribing the
waveform on centrols seems emi-
nently sensible where electronic
music is deviating increasingly from
the conventional.

Wurlitzer were showing an unusual
electric piano, where the cabinet was
arranged as & miniature baby-grand
containing the electro-mechanical
and speaker systems. The sound was
good byt the selling point in the U.S.
is equally its attraction as a fine
piece of furniture.

The Hammond Aurcra is a very
pleasant instrument to play, with an
excellent  poly-synthesised  per-
cussion piana sound. The Auto-Vari
Rhythm Unit, which | referred to in
the April issue, is fitted to this
model. Despite the multiple-deriva-
tive-divider used in this series of
Hammonds, voicing closely
approaches the older tone-wheel
instruments. But | find that the
drawbar settings have to be slightly
different with m.d.d. models.

The Japanese-made Hammond
X-5, though falling short of the U.S.
manufactured organs tonally, repre-
sents good value and is suited par-
ticularly to the combo player on
grounds of portabllity. The highest
compliment to Hammond is the use
of their drawbar system by other
manufacturers. Onthis stand, the " Qid
Organ Grinder” Robin Richmoand was
seen taking an active interest in
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the Aurora: it is incredible to me
how Rohin's voice belies his age and
experience in the organ field!

SOUND DESIGN

| suspect that a number of readers
have still not seen the very useful
P.E. publication Sound Design. Al-
though convenient to have complete
projects in one volume—to save
thumbing through the series in back
copies—the more important fact is
that there has been up-dating, par-
t'cularly with regard to the Minisonic.
Douglas Shaw's original design had
the younger censtructor in mind,
but it was soon to appeal to a wider
range of readers. Since then, the
Minisonic has been the study of a
group of musicians and Synthesiser
Musical Services and aiso repub-
lished in Sound Design as the Mini-.
sonic Mk. 1.

MINISONIC

Ignoring the other projects in this
book, the major changes to the Mini-
sonic should be mentioned. The
v.c.0.s have been greatly improved
and phase-locking added: the phase
lock helps encrmously when using
the Ring Modulator, of course,
making for accurate tracking with a
fixed interval between v.c.0.s. The
Hold circuit of the original versien
was somewhat unstable and has been
improved in the Mk. Il by using a
FETMOPA and a reed relay to
reduce loading on the Hold capacitor.
Modification of the Envelope Shapers
includes visual indication of the en-
velopes by means of l.e.d.s. The 16V
supplies are now derived from the
power pack through separate transis-
tors, minor changes being made to
the Ring Modulator, Noise Generator
and Keyboard Controller.

From the playing aspect, incon-
venierdt patch cords {which get
tangled with fingers and playing keys
at the wrong moment) have been
replaced by press-button switches.
Sound Design gives modification
data for original owners, the Mk. H

version adding up to a reliable and
useful small synthesiser. With
printed circuit boards readily avail-
able forthe Mk. Il Minisonic, | suggest
readers send for their copy of Sound
Design before it goes out of print:
this is available for £1:20, post paid,
from Practical Electronics, IPC
Magazines Lid., Receiving Cashiers
Dept., Kings Reach Tower, Stamford
Street, London SE1 ¢L.S.

THE ALLEN ORGAN

We must now differentiate between
Allen organs, for this time the
reference is to Model MES 53, de-
signed by Roger Allen of Maplin
Electronic Supplies and frequently
mentioned on the back page of this
magazine. The MES 53 was recently
demonstrated to the London meeting
of the Electronic Organ Constructors
Society with great success: a full
scale account of this ergan by Alan
Douglas will appear in P.E. shortly,

EOCS members were most im-
pressed by this instrument. Minor
criticisms were on layout of the
controls only, a point totally at the
constructor's discretion, This instru-
ment has drawbars and rocker tabs,
with attack/decay and seven keyed
pitches on each manual. Individual
voices were up to professional
standards, whilst the total lack of
“beehive” effect was considerably
better than most commercial instru-
ments. The Society's demonstrators
put the MES 53 through its paces, to
the delight of members, and summed
it up as a very good organ indeed.
Roger Allen is to be congratulated:
on his excellent circuitry, and Maplin
on the price of the kit for such a
comprehensive instrument, Readers
further interested should write to
Maplin Electronic Supplies for their
leaflet MES 53,

GENERATION GAME

Mr. Francis T. Chambers of
Ballycray, Co. Mayo has written to me
to describe his multi-recording tech-
nique, using a four-channel recorder,
for synthesiser build-up, His machine
has four sets of record, play and
erase heads and by using the low
quality ‘playback’ signal from an
unused record head he can obtain
synchronous monitoring. He uses a
carefully planned sequence of mixing
and recording and believes that ten
good quality voices are obtainable.

Four of these are reserved far the
more important vaoices and are first
generation (i.e., direct) recordings,
the remaining six being second
generation {re-recordings). Space
does not allow publication of his
sequence chart, but a recording plan
that minimises re-recording is always
well. worth while if a multi-channael
machine is available.
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A selection of readers’
original circuit 1deas. it
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought

Why not submit your
idea? Any idea published
will be awarded payment
according to itg merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journai, e.g.
with regard to abbrevia-
tions and circull symbols.
Diagrams should be on
s@parate sheets, not in-
serted in the text.

Each 1dea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undetsigned, and
that it has not been
accepted for publication

howeyer, and is lit to show that the
lamp 1s healthy.

If the lamp filament goes open
circuit, TR conducts and D1 is lit to
show that the bulb has failed. The
potential at point A is approximately
Q-7 volts (Ve ~ Va), and D2 is there-
fore extinguished.

Two components have been included
to allow the circuit to continue to
function when the lamp is switched
on. These are RLA, comprising a
normally-open reed switch and a
specially wound operating coil, and
the germanium diode D}3. The latter
prevents the Ilamp supply being
applied to the base of TR1. The lamp
operating current flows through the
coil of RLA, the contacts of which
ground the base of TR1 provided the
lamp is intact,

The reed switch requires approxi-
mately 40-50 ampere turns to operate,
therefore the operating coil should be
wound with 20 turns of 18 s.w.g. for

elsewnere. headlamps, and with 40-80 turns of

22 s.w.g. for other lamps, depending on
their power. The total current con-
sumption of the unit is less than 12mA.
T. H. Gibson,

Barnsley.

CAR LAMP FILAMENT MONITOR

Tms simple design (Fig. 1) gives a
constant indication of the con-
dition of a car lamp filament, regard-

less of whether it is switched on or off. 0 v‘a
. AUXILLIARY
Now that the Iaw requires the s SR

obligatory car lamps to be in good
order, day or night, this is a useful
safegunard.

Transistor TR1 is used as an elec- RLA
tronic switch. Taking first the case L
where the lamp is switched off, if the
filament is intact, the base of TR1 is
grounded and the transistor cut off.

This means that point A is approxi- oL
mately at the potential of the positive G —- é — o
supply rail, and the red le.d. D1 is =

“off”". The green le.d. D2 conducts,

NORMALLY
OPEN REED

o
ig. 1

SIMPLE TIMER

HIs timer will drive a light emitting
diode direct from the output of
[C1 via a 1k Q limiting resistor, or it
will operate a relay with the addition
of a suitable transistor.

The 741 ic. acts as a multi-
vibrator, the timing interval being
determined by the variable resistor
VR1, Cl1 and D1. The diode is
necessary to prevent the multi-
vibrator running continuously. With
the component values shown, the
timing interval is variable over the
range from about one second to 75

did R3
100l 10K

0aB:
OR Qg

seconds. Maximum current con-
! sumption 1s 15mA. )
R 52 A, M. P. Wilson,
Wi Hl g = Oswestry,
I pT Salop.
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REVERSE
SWITCH

0
TRACK

THE circuit of Fig. 1 is extremely
simple and has proved to be very
reliable also. Variation of the SPEED
control aiters the conducting period of
the thyristor, so producing varying
pulse lenpths. The torque of the motor
remaijns constant, however.

The components are not at all
critical. The thyristor rating should be
sufficient to pass 1 ampere per engine
controlled. The resistors R1 and R2
control the -‘dead zones™ of .the
potentiometer VR1: the values shown

MODEL TRAIN SPEED
CONTROLLER

-
ig. 1

are suitable for a CRS1/05 and may
have to be altered for other thyristors.

P. ID. Johnson,
Chelmsford,
Essex.

THE basis of this circuit (Fig. 1) is
a Hex Schmitt trigger i.c. the
SN7414, The unit is connected to the
loudspeaker terminals of an amp-
lifier and requires a minimum of 16V
peak signal. If the unit is required Lo
monitor lower signal levels a simple
voltage amplifier using an op. amp
could be used to boost the signal up
to this level.

The main advantages of the l.e.d.
VU meter are its ease of reading,
fast response without overshoot and
in this case, cheapness.

L.E.D. VU METER

The loudspeaker voltage is first
rectified and then divided down by
the preset. The resistor divider net-
works are so calculated that for 3dB
increase in power the threshold of
another Schmitt is reached.

Calibration is done by driving the
amplifier to clipping and adjusting the
preset until all the l.e.d.s just come on.
The +3dB light then corresponds to
full power, the 0dB to half power, the

-3dB to quarter power eftc. The
unit can be extended to —18dB by
using an extra i.c. and the componenis

shown in the box. For a liltle extra
cost different coloured l.e.d.s can be
used {green, orange etc.). The value of
R is given' by {the +ve rail voliage
x 10) Q. The value of C is chosen to
suit the attack and decay time
desired and can be between 0 and
100pF.
J. 5. Broadhurst,
Northwich.
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QUIZ MONITOR

»

PIN 1

-0
\ ]
T X (L8
fa ) 09
R1 R2
1000 1000

THE circuit in Fig. 1 is of a two
station latching quiz monitor,
with lLe.d. indication.

The circuit is built around a
7400 quad two input NanND gate:
Two gates are used to make each
latch. When one of the buttons
S1 or S2 is pressed its corresponding
latch will latch. The output drives
an led. via a current limiting
resistor (R1 or R2) and is also fed
to the reset input of the other latch.
This arrangement ensures that the
first person fo press their button 1s
indicated, and the second is elimi-
nated.

The circuit can be increased to as
many stations as required. For
more stations use a gate with the
required amount of inputs for the
le.d. driver gates, and a two input
gate for the other gate in each latch,

ICY- 7400

C, F. Shorto,
Weymouth.

CAR SIREN

THE circuit shown in Fig. 1 is for an
electronic siren; it was designed
for use in a car burglar alarm. As a
car horn is a commonplace sound, |
thought that a siren was a good way
of making a distinctive noise.

_ The umijunction transistor 2N2646
is employed as a relaxation oscitlator
R2 and C1 determining the tone. The
IC is a 555 timer, and here it is
employed in an astable mode, the
output pulses being fed to the
oscillater from pin three via R1.

Using the values given for R3 and C3,
a pulse is given out about every half
second, giving the siren its wailing
sound. If the output is fed into a 5
watt amplifier driving a re-entrant

horn speaker it can be heard several

streets away, and is sure to give the
wolld-be burglar second thotghts.

P. Jones,

Gower,

COUNTER
iNPUT

- ‘““PRESET-TO-ONE’’ GOUNTER

+EV
o~

RESET
e 1

N certain counting operations it is
necessary te have a counter which,
on reset, starts counting {rom one

| rather than the more normal zero. A

common example occurs in calendars,
where both the day and month counts

Fig. 1

must be reset to one at the end of the
month or year. The hour counter in
twelve hour digital clocks must also
reset 10 omne. As simple decade
counters such as the 7490 reset to

. zero, the more expensive presettable

counters such as the 74163 are
normally used. Fig. 1 shows a circuit
which uses a 7490 in a *"preset-to-one™
mode, and is suitable for low-speed
counting uses,

The reset input is connected to an
output of the counter which betore
reset is at logic 1, and after reset is
at logic 0. This output must only go
high once during the count cycle.
An example is the tens of months out-
put of a calendar, which is high only
for months 10, 11 and 12 in each
year. When the reset input goes low,
G2 receives a short negative-going
pulse from the collector of TR2. The
counter input is low after reset, so the
output of G1 and the input of G2 are
high. The negative pulse at G2 there-
fore causes a positive pulse at the
output. This advances the count on
the decade counter from zero 1o ¢ne,

John Cowking,
Ambleside,
Cumbria.
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THE circnit (Fig. 1) consists of an

astable producing a square wave,
which, when the spin button. is
depressed, is fed into a bistable. The
Le.d.s will indicate heads or tails
depending on the state of the bistable
when the button is released.

The circuit was originally deve-
loped for use as an electronic coin
tosser, however, by varying the value
of one of the timing resistors the
mark/space ratio of the square wave
can be altered thereby changing the
chance ratio. In the original device
the 10k {2 resistor was a preset so an
accurate ratio could be set and left
unaltered, however, it could take
the form of a panel mounted control.
Ratios of between 1:1 and 1:4 can
be obtained. When setting or cali-
brating the resistor the spin button
should be depressed as resistances
in ihe bistable will also affect the

mark/space ratio and should be
compensaied for. .

N. H. Quick,

Bristol.

VARIABLE CHANGE RATIO
DEVICE

9

BISTABLE

PIN 1

HEADSZ B v

i
ig. 1

T L3
i.209 B

VOLTMETER IMPEDANCE MULTIPLIER l“}- ]

IT is often necessary to take voltage
readings around transistor circuits,
for example when fault finding, where
an ordinary voltmeter is not suitable
due to its low resistance. A ‘‘front
end”” which effectively increases the
input impedance of the meter 1s
desirable, and the arrangement of
Fig. 1 was evolved for this purpose.
The circuit is simply a voliage
follower using a 741 operational
amplifier, producing an input
impedance of the order of 2 megohms.
With the input lead floating, the output
took up a potential of about —6-5V,

YOLTMETER

-
Fig. 1

This prob!em: was overcome by pro-
viding a high resistance return path to

.ground for the input, and this is the

function of the IN914 diode which
should have very low leakage.

With =9 volt supplies, the linear
range should extend to about 7- 5 volis.
With =15 volt supplies this should
go up to about 12 volts. Input over-
load protection can be incorporated by
connecting two Zener diodes back to

back in series across the input
terminals.
T. K. Wong,
Plymouth.

A i,

TELL-TALE ALARM

THIS circuit (Fig. 1) is intended to
operate a warning light or bell if
someone such as a burglar enters a
darkened room using a torch. When
light from the torch falls on the light
dependent resistor, R1, its resistance
decreases, reducing the forward bias
on the base of TR1. The rise in volt-
age at TR1 collector then turns on
TR2, lighting the warning lamp LPI.
Once the circuit has been actuated,
it will remain in the “‘alarm’ state
until the RESET button, 351, s
pressed. The level of light at which
the circuit operates can be set by
means of VRI.
T Robinson,
Malton,
Yorks.
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AF 300 3WATT AUDIO AMPLIFIER

This is a 3 W complemensary output staga, general purpase
amplifier, Use it to boost the putput from your mecord
player, cassatte recorder, transkstor radio or drive it from one
of the HF range of JOSTYKIT raceivars. Try it with the
HF 310 FM recaiver in your car or boat. £ 6.10

HF 385 VHF/UHF AERIAL AMPLIFIER

A quality, printed cireuit, no trimming, serial
amplifier. Fantastic frequency range due to use
of printed coils, 21 dB amgplification at 400
MHz. Two separate inputs for UHF and VHF.
No foss of signal or intarcommunication pro-

biems. £ 5.80

AT 365 3-CHANNEL DISCO LIGHT

A new concapt in psychedelic lighting. Uses builtdn microp-
hone, Avoids awkward connections te amplifiers. Position
light-show to best advantage without long trailing leads -
Just plug in to nearest power point. Circuit combines latest
integreted circuit technigues with salid-stata power control.
Quad op. amp. makes selection of bass, midrange and treble
frequenciss aasy. Three thyristors (SCRs} controi three sepa-
rate lampbanks. Kit Includes fused de power supply and FET
zero light adjusiment. WARNING. Only exparianced parsons
should attempt the intercannection of mains equipment.

£ 17.00
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HF 61 DIODE MEDIUMWAVE RECEIVER

HF 61 is an axtended dioda receiver for mediurmwave-recep-
tion. By means of 8 very simple technique a reasonable recep-
tion even from foreign medium stations is attained,

HF £1 is buiit on a smatl circuit board of the same size as
the general purposa amplifier AF 380, The two assemblies
should be connected to produce power for a lowdspeaker,
HF £71 is especially usefuf for beginners, who have not tried
to assemble electronic kits bafore. £ 430

_—

HF 305 VHF RADIO-CONVERTER

Extend the range of your transistor radic Listen to
Amateurs {2 metrs band}, Aircraft, Trawlers etc. Two transi-
stor circuit with prirted circuit coils, varactor diodes and |
superior circult design. Convens radio signals in the 100 -
200 MHz range to output signal ar 100 MHz. Pipe this into

your VHF receiver and you're in a new dimension. £ 6.70

AT 347 ELECTRONIC ROULETTE

A set of excitlng gammes for family and friends, In the home
or in the pub they'll envy your electronics wizardry. Twa
integrated circuits provide a random number system. A 7490
courits the pulses and a 7442 decodes. Tha decoded auputs
turn on a sequentially rotating L.E.D. light display. Your
chence 10 try hand with TTL digital slectronics.

Supplied with six colourful game indicators. £ 8.75

JOSTY (11 (K LT

MAIL ORDER DIVISION
P.0. BOX 68, Middlesbrough, Cleveland, TS1 50Q, Engtand

Send for our 1966/7 Free Catalogue
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10 suCcess.

ICS have
helped thousands
of ambitious peaple
to mava up into higher paid
mars secure jobs n the field of
eleciranics-now it can be your turn.

Whather you are & newcomer 1o the fieid
or already working In the industry. ICS can
provide you with the specialised training so assential

Personal Tuition and Guarantesd Success

further increase when my course is completed.”

The expert and personel guidance by felly gualified
tutors, backed by the ICS guarantee of tuition wntil
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that sults you best and in your own home. In the words
of one of our many successful students: *'Since starting
my course, my salary has trebled and | am expecting a

City and Guilds Certificates

recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Etecrrical Installation Work

Also MPT Radio Communications Certificate

Excellent job prospects await those who hold one of these

SOLDERLESS BREADBOARDING — DECS

The femous DEC Sysiem of Solderless Bresdbourding {a idusl for both the young and
mora matura students of Electronic Engineering as it enables circuils 10 be trisd and
1asled withou! the use of soldering and at the

allows cempanents to be usad over mnd over agein. It is a'so exiremaly useful for tha
Circult Designer who wishes to experiment with ang perfect his clrguil quickly yet
economically.

$-DEC (Model PE11)

Thig, the masl popular Board, Is destgned solaly tar 1the uso-of = R

discrete components and |s particularly Ugeful for basic ecuzational - L,

purposTs P
5 1 oflf £1:608

[No. ol Contagts: 70} a0

This Board allows 2 TOS ar 1 DIL IC Station to ba used and 50 I
primarlly inlended for diacrete work or for linear IC application
where considarabla numbers of discrete comporents mey

roguired.

T-DEC (Model PB21) \ a@

{to, of Contacts, 208) ; g\f‘: ggf o

' =
A-DEC ‘A’ (Modet PB31) i
The u-DEC "A’ I cislly designed for easa of use with IC's and L L
aliows 2 DIL or AI‘PC'E stations te be used but will accommodate oy s
discrate componanis with aqual facility.
{No. of Contacis 208} ; Dn 2:;

off 21+

M-DEC ‘B’ (Model PB41) o
The -DEC 'B° ¥ tor similar uges as u-DEC "A'. but has rwo 16 lead W
iC sockets as part ot the Board ‘ -
(Na. ot Conimcts: 208) ; ::: ::: o

DEC ACCESSORIES

18 DIL adapior (with socket) PBOG2 £1-92
10 TOS adeplor [with socket) PBOT2 E1-80
Single ended lasda (set of ten) PBC1 £0-90
Double ended feads (3! of ten) PB102 £0-99
1mm pluga {32t of ten} PA103- ED 45

All prices Inctuds B% VAT P, & P. 25p

Qur retall counter i3 now open. siocking & largs variely of audio and electronic paris
WE ARE sn-'rnudA'fEc# MiN, 5’:?&';%5“5’;.‘#&'-1‘.“5" STATION
THE COMPONENTS CENTRE
7 Langley Road, Watford, Herts., WD1 3PS.

Tel.: Watford 45335

[ Diploma Coursas

Colour T.V. Servicing
Etectronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T V. and Audio, Engineering & Servicing
Electricai Engineering, Instaliations & Contracting

Othar Career Coures

are available including GCE.

ICS careers guide,

A wide range of other technical and professional courses

Post this coupon or ‘phone today tor free

Address

Age
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To ICS, Dept. 772N, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hou

completeiaira cLock kirs
TEAK CASES

prampi order despaich

NON-ALARM
£10-65

+85p VAT
ALARM

£13-43
“DELTA” +€£1-07 VAT
GENUINE TEAK OR PERSPEX CASE:  (Prices include £, & P.)

DELTA DATA: 4 Radiant Red in high LEDs 12hr diaplay with w.m/p.m.
indication. Beautifut Burma Taak Case or Pratty Parspex in white, black,
blue, rad, gresn. Powaer failure is indicatad by flashing dispiay.

MODULES: Kits can be bought withoul case—Nan-Alsrm £8, Alarm £12.50
inclusive.

READY BUILT: Buy a working testad module and fit your own case—Non-
Alarm £9-50: Alarm £13; oF pul It with cur case paris {£4-32) and save on
complsie ciock price. Complets clock raady built. 2yr guarantes—Non-
Alarm £13-50; Alarm E16-50.

ALARM FEATURES: Pulsed rone, Tilt aparated 10 minute "'Snooze’” period.
Single switch setting. Opticna! exira mercury switch {45p) allows alarm
resel by tllting clock. Digh brighinesa s automaticelly controlled o suit
lighling leval.

T vy CHRISTMA-S- 4 glovging Gr_een Built and Teaisd
high digit: Module pl
ALPHA” Ginsmis|  “arbioragis’ |Sods o] £11

NOVUS CALCULATORS 587 &%

Send payment with order. S AE. for complete range
of clooks, calcufafors snd components

Pulse Electronics Lid

Dept. PE5, 202 Shefford Road,

Clifton Shefford, Beds.
Telephone. Hitchin (0462} 814477
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COST OF TRAVEL

Getting my bags packed in
readiness te atliend yet another
internationai conference | came

‘across some interesting statistics

on the conference business—said to
be the fastest growing sector of
international travel.

As a patriot | was pleased to dis-
cover that the United Kingdom is
Number One conference country in
Europe, with Europe itself being
the leading continent with (in 1974)
70% of all the world's conferences.
North America is second with only
15%.

Another interesting fact was that
the average delegate, excluding
travel and registration fees spends,
and | quote the figure for London,
£26 per day. Although it has always
been a puzzie to me on how my
cash disappears at these functions
I'm glad to report that | must be a
model of economy or just plain
mean, because even my most reck-
less days are generally below the
average.

The growth rate in conferences
is such that for London alone the
forecast for 1880 is that they will
attract a millien people who will
spend some £140 million. On a world
scale the proiection is that 15,500
international conventions and con-
ferences will be held in 1980 and
attended by 10-5 million people.

But sending delegates to busi-
ness, scientific or engineering
conferences is only a small part of
a company's travel budget. Most
are big spenders and the biggest
of all are multinationals with
executives thinking nothing of
several transatlantic trips a year.
On high density routes like London-
Brussels or the internal London-
Edinburgh flights it's hard to travel
without meeting someone you know

Practical Electronics  December 1976

in the electronics business. All of
it seemingly essential, even at over
£40 return to Edinburgh, over £70
return to Brussels plus hotels, meals
and getting to and from the airport.
Are their journeys really
necessary? Perhaps not all, but how
do you measure the pay-off? Racal
Electronics Group with a world wide
business in over 130 countries
makes no secret of spending over
£1 million a year on travel and
expenses of sales engineers.

SELLING TIME

The high cost of travel is one of
the factors that is changing busi-
ness methods. If you're In the big
league then you may well be able to
absorb all the costs of sending your
own people into the world. For
smaller businesses it can be a
crippling expense. Hence the
increasing use of agents overseas
who do the selling for you and of
wholesalers or distributors at home,
some of whom have become highly
specialised.

One such specialist is Electroplan,
distributing electronic instruments
and accessorles. It is part of the
Electrocomponents Group which,
before it went public, was uni-
versally known as Radiospares
with that part of the business still
flourishing today under the name
RS Components Ltd. Electropian,
formed four years ago, acquired
Dave Hall as managing director a
year age, and he has just completed
a re-organisation of the product
line.

The whole of the Electroplan
business 1s based on the cost of
selling and today this is as much
the cost of travel as the cost of the
salesman himself. To put a good
person on the road with a car and
expenses now costs between
£10,000 and £15,000 a year and taking
out non-productive travel and
administration time there are about
1,000 hours of actual selling time
available in a year at a cost price
of £10-15 an hour.

The sales people have to support
not only themselves but a whole
series of operations behind them
such as warehgusing, accounts
department, test [aboratory, after-
sales service, and to make a profit
Hall says each of the sales force
needs to generate business at the
rate of £200 per selling hour
minfmum.

Looked at in this light, what
chance has the small man?

ENG (or EJ)

ENG, sometimes called EJ s
now the rage among tv. pro-
fessionals. The initials stand for
Electronic News Gathering and
Electronic Journalism through the
use of lightweight t.v. cameras
Spaceflight tv. led the way to
small is beautiful, and now every

major company is in on the act on
pedestrian-portable systems, elec-
tronics now supplanting the long-
established cine camera with all its
delay in film processing before the
picture could be transmitted.

Probably the smallest and lightest
portable colour camera is the
Thomson-CSF  Microcam with a
camera package weighing only elght
pounds plus an electronics package
which can be slung at waist level
weighing another three pounds.
With a power consumption of only
20W, the systemn can be operated in
an emergency from flash light cells.
The camera can be used for news-
casting in reaf time or even if the
event is taped, no re-processing is
necessary at the studio.

Exploiting every promotional
aspect, Thomson-CSF suggests that
the Microcamm may well broaden
opportunities for women in tv.
journalism, c¢learly regarding the
girls, even in the lib age, as being
by far the fraifer sex.

But even with heavier models you
don't need to be a professional
weight lifter to shoot pictures.
RCA's TK-76 candid camera welghs
18ib, all in one package without a
back-pack. But the Ampex AVR-3
one-man t.v. news systern weighs
nearly 50ib.

Britain's native contribution to
ENG is the Marconi Mk Vill P which
1s the lightweight portable version
of the outstandingly successful
Mk VIl “‘hands-off"  automatic
studio camera. It weighs 17Ib and is
thus very manageable on a shoulder
mount. After only a year since its
introduction to the market it is
already in use in the Soviet Union,
Yugoslavia, the United States,
Australia and Qatar.

Cashing in on the new craze for
mobility, Marconi has just designed
a "‘mini’ OB vehicle which can
shoot on the move, be used as a
stationary base for pedestrian news
gathering, or as a platform for roof-
mounted cameras on tripods. Video
and audio mixers, sync generators,
colour monitors, waveform monitors

are all in the small vehicle
and powered from an on-board
generator.

While the domestic market for t.v.
receivers remains flat, the pro-
fessional broadcasting side of the
business seems to be experiencing
a boom. There are still plenty of
countries with no t.v. service at all.

Even in recession-ridden Britain,
200 new tv. relay stations have
been introduced by the IBA in the
past four years, bringing the total
of IBA radio and t.v. stations to 300.
Low power relay stations are still
opening at-the rate of one every
week. Nice work for the manufac-
turers but no extra empleyment for
IBA engineers, whose numbers are
no greater today than in 1969 when
there were under 50 stations. Nearly
all the new stations are unattended,
in¢luding many high-powered ones.
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SOUND/SYNC

The name of Alan Sidi, of Leeds,
is well known in home movie circles,
and in BP 1418 776 he describes one
of his sound-sync inventions. A
sound recording to be synchronised
is made on one track of the tape with
a conventional pulse track applied
during filming on an adjacent track.

The pulses {usually one per film
frame) and the sound signals are
read by adjacent playback heads of
the tape machine (Fig. 1} and the
sound signals conventionally repro-
duced. The pulses are fed to a
transistor triggering circuit, which
feeds a corresponding train of voltage
pulses to a rotfating tight emitting
diode or neon, via slip rings. The
neon or le.d. 1 is carried by a rotary
disc, either mounted on the projector
shutter shaft or driven via a Bowden
cable link.

Copies of Patenls can be obfained from the Patent Ofce Sales, St. Mary Cray. Orpinglon, Ken!

TAPE —
MACHINE | ppe
OO

TRIGGER
CIRCUIT

BP 1 418 776

SHUTTER
SHIFT

When the frequency of the pulses
from the tape exactly equals the
frequency of rotation of the disc
{which is directly proportional to the
speed at which the film is passing
through the projector) the spot of
light will appear stationary relative
to a stationary pointer outside the
circumference of the disc.

If either the projector or the tape
recorder is rotating too fast or too
slowly the spot of light will appear to
“creep' forwards or backwards with
respect to the pointer in the manner
of a stroboscopic display. Such
movement is halted by adjustment
of the tape recorder or {preferably)
the projector speed, until the light
again appears stationary.

Price 75p each

_—

gopNewserom  fommolssoul’

\

4 THE NEW BD2/A

4 Based on 1he popular 802, tha new BD2/A offers the hi-f enthusiast atl the
/ features usually associated with Connoisseur turntables, such as low rumble,
waw and flutter, plus the addition of an automatic pick-up arm filt-off at the

Specification

Hum ievel - 80dB.

end of the recard. This is achieved by an ingenious, thaugh simple, electio-
mzgnetc system, which avoids having any physical conract with the pick-up
arm, It 15 possible, therefore, to use top quality cartridges, tracking at less
than one gram, without putting any ex1sa side pressure on the stylus

The BD2/A comes either as a chassis medel, or mounted on a shmling phinth,
standing on rubber anti-vibration feet. finlshed in genuine American walnut,
and fitted with a bronze, hingad dust cover. For Those with restricted space,
a compact plinth measuring only 1357 x 154

< 54" Is still available.

Rumble - 65¢B when measured in accordance with DIN 4653% using
weaighting network, referred 10 7em/se¢. a1 330Hz.
‘Wow and flutigr Less than 0,1%;,.

The BD2/A sells for a recernmended price of only £55.00 + VAT. Ask your
local hi-h dealer, or write to the faciery, for further details,

Uommmionsss;

Manufactured by:- A. R. Sugden & Co (Engineers) Ltd., Atlas Mill Road, Brighouse, West Yorkshire, HD6 1ES.
Telephone: Brighouse (04847) 2142, Telegrams & Cables: Connolseur Brighouse
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| et it together foronly £24.95
! Available to you in kit form at the same moment ball speeds, automatic serving and much more. It runs
as its national launch, the brilliant new Videomaster on six 13 volt SP11 type batteries {not supplied).
Superscore contains the latest product of MOS The Videomaster Superscore kit costs only
technology: a TV game ch.ip._ £24.95 including VAT {recommended retail price of the i
l The logic contained in it had previously to be ready built model is over £40.00) and comes complete ;
generated by .100 :ITL devices. Now it is condensed with ready-tuned UHF or VHF medulator, circuit board
1 into one 28-pin chip. with printed legend, all resistors, transistors and diodes,
This all-new Videomaster plugs into your 625-line  buitt-in loudspeaker, socket for mains adaptor, and, of
| UHF TV set {for overseas customers having VHF sets course, the TV game chip itself.
| we can supply the necessary VHF modulator) to give Easy to put together the Superscore has full
| you four exciting games {including tennis and football) assembly instructions, circuit diagram and circuit
| and two future game options. It features on-screen description. Don't miss this chance to own the newest,
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.
POST TODAY TO: L
Ll
| | Videomaster Ltd 14720 Headfort Piacs, London swix 7Hn |
s Please send me (insert No. requ’d}................Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) i |
'_ or £23.10+£4.00 for P&P overseas} |
l | enclose my cheque/money order* for £..o........ VHF modulator required YES/NO* PE7S l
| name :
‘ : ADDRESS | :
: ‘ - !
ALLOW 21 DAYS FOR DELIVERY * delete as necessary
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Maka your own printed circuils, Gentaing etching
dish, 1903g in o pc board, 1ib terric chloride, dala
with tree data and

printed cirguit.

£2-2%

conirels. Mane £2:3). Srerec £4-95.

JC12 POWER KIT

£1-50. Sterec £3. Typa 2 for ceramic or crystal
pickups Mcno Bip. Sterec £1-T8.

P220 Power supply kit for above £3-95.

VP20 Volume, tane-coniral and preamp kit £7-95.

PRINTED CIRCUIT KIT £3-95*

pen, drill bit, imminale cutler.

JC12 AMPLIFIER

¥ IC audio amp W

DELUXE KIT FOR JC12

Containg extra parts excegt JC12 needed to complete

the amp ncluding balance, volume, bass and Lreble

S_uppllu 25V 1A L3-55.

JC12 PREAMP KITS

Type 1 for magnetc pickups, mics and funers Mono

SINCLAIR IC20

IC2C 10W + 0W siersc Intagrated cIrcun\ amplifier
kit with frea printed circuil + data £4- %

JC40 AMBLIFIER

New Integrated oircult 20W amplitier kit complete wrih

chip. printed circuit and data £4-46.

FERRANTI ZN4&14

iC redio ¢hip E1-#4. Extra pars and pcb for radio
£3.85. Case #0p. Send S.AE. for free data

BATTERY ELIMINATOR BARGAINS

STABILIZED POWER UNITS*

Millenta saries. Swiiched 110 30V in 0-1¥ stapa. 1A Kit
E11-85. Kh & case E14-90 Buill £23. 2A° Kit E14-45.
Kit + case £17-40. Built £28,

&WAY SPECIAL £5-20

Switched output of

J4L/6/T419012V at 500mA

+WAY MODELS*

With swllched oulput and 4-way mulli4ack eonnactor.

Typa 1: 3446V at 100mA 52-94. Ty 2 7HEV at
250mA £3-10. oo L

RADIO MODELS

S0mA with press-stud battery connectors, Y E3
E3.45, OV & OV £5.45. 8V + BV £5-45. 41V + 4y
Alag 9V 300mA £3:95. 6V 400mA £3-95,

CASSETTE MAINS UNITS

7}V with S pin din plug. 50mA £3-45. 30UmA £3-95.
CAR CONVERTORS £5-10*

Input 12¥ d.c. Qutput &T/BY d.c. 1A slabllized.

drill without stand)

drill without stand)
Mk. Il Drill Stand
Mk. li Drill only

Flexible Drive Shaft

Replacement drills, stones, burrs.

50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

All VAT inclusive

PREGISION PETITE LTD.

119a High Street, Teddington, Middlesex TW11 8HG
Tel. 01-977 0878

S.A.E. please for leaflet and order form

Super 30 Kit {30 Tools) {incl.
£17-62 plus P. & P. 85p

Super 10 Kit {10 Tools} (incl.
£13-74 plus P. & P. 65p

£4-40 plus P. & P. 35p
£8-7% plus P. & P. 35p
£5+46 plus P. & P. 25p
Transformer 240V a.c./12V d.c.

£6 plus P. & P. 70p

etc. 40p each. Circular saw blades

SEE OUR STAND AT MODEL ENGINEERING EXHIBITION, WEMBLEY, ]AH 4th=lith,

24 hr. telephone )
answering service

BATTERY ELIMINATOR KITS
Sanc S A E. lor free lealist on range,
100mA radlo typss with press-siud battery terminals
Y E1.85. 6V E1-95. 9¥ £1-85. 43V + 4Y £2-60.
+ 6V £2-50. 9V + 9V £2-54.
1OmA cassette typs 7§V wilh 5 pin din plug E1-95.
Transistor atabifizad B-way type for low hum.
at}imiﬂgﬂﬂ‘liﬁ;\f 50mA £3-15, 1A DB-50.
laavy duly 13wiay types JBITIBE1 113
2125/ 28/ 3:42Y, 1A model T4- 95‘* 24 'l'ltoﬂ!' £7-55.
Car convertor kit Inpul 12V d.e. Output 6748V d.c. 1A
tranaiator stabilized E1-95.

MAINS TRANSFORMERS

6-0-6V 100mA £1. §-0-5V 100mA E1. 18V 1A £1.95.
O12/15/20/24/30V 1A £4-30. 12-0-12v  50mA  £1.

15\' 1A £3-20, 20-0-30V 1A E4-10. 6-3V 1iA

S-DECS AND T-DECS*
5-00C £2-24.

T-DaC [4-05.

u-CeCA 445

u-DeCB £7:85.

IC carriers

with sockats' 16 oIl £2-05. 10705 £1-95.

SINCLAIR CALCULATORS AND WATCHES*
Cambridge Universal £8-60. Cambridge Sciantific
£0:55. Oxtord 200 £13-3. Programmable Sciantific
with {reée mains unit £24-35. Malns adaptors lor glher
modals (siatc typs] E3:20. Aasembled Grey Watch
with frea stainless slesl bracelet E16: 45,

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 [4-95. PZB i8-70. Za) E5-76. Project 805Q
£18-95.

BHPAK AUDIO MODULES

5450 luner £18-95, ALBD £4-33. PA10D E13-45. MK60
audio kit £27-20, Teak 50 L10-35. Sterao 30 £15-95.
TC30 £4-60. AL250 £18-15. Send S.A.E. for frem data

SWANLEY ELECTRONICS

Dept. PE, PO BOX 68, Swanley, Kent

Send S.A.E. lor frae iealists on all kits.
Post 30p on orders under £2-23, otherwlae
irea. Prices Inciude VAT (Overseas
customers deduct 7% on [tems marked *,
otherwlse 11%}. Officlal orders welcome.

AN L.C.D.
FORUNDERE22!

Our introductory offer
INSTAR 103P L.C.D.

INSTAR

Continuous readoul of hrs, mina. and putsaling secs
Gold. plated cuss with a/s back and maiching bracelgt.
Prezantation box. Limiisd availability, £21-

Special offar—naw from U.S5.A.
FAIRCHILD TIMEBAND L.C.D.s

S + 4 funttions constent readoul of hrs.. mins. and
uisating wacs. Singla command button pu-h ance
?or mcnrh.'dtr.'dlla {aulo return , bwica for cant. sacs.
refdout 10 4 yr calendar agjuart buckrigm
am p.m. setting indiCator, optional cont. @,
data display.
TC411 chroma finish 138-50
TC410 gold plated £R-s5
With leather sirap and pressnisiion box.

: TCUYTCANZ
TC413 ¢hrome Hnish £M-50
TC412 gold plated £37-50
With matching bracelel and presentation bax.
These are beaulifui waiches

VERY SPECIAL L.E.D. OFFER GALA

6+ 3 flnctions. hra, mins . secs.. slpha de:
and montn, PLUS auto 4 yr. calandar sdjust
p.m. sstting Indicater, aule hold and fade oul.
abie in &/'s or gold plarad with a/s beck ang matching
bracelet, Sold slaswhere al 25. OUR SPECIAL
PRICE E18-#5.

No quibibls 1 Year Guarantes. Prices includn VAT and
P. & P. Free ballery{a}. COmpare cur prces and
specifications, Sand cheque/money order to!

TEMPUS
Dept. P.E., 57 Norlolk Street
Cambridge CB{ 2LD. Tel. 55034

G8CZW DIGITAL
FREQUENCY METER

COMPLETE 50MHz KIT £54 ing, YAT and Post {U.

ZN 1040E Count/Dispiay 1.C.

Iniegrated Circuil Pack

Cisplayw and Fiiter

Samiconductor and Diode Pack

Resistor and Capacitor Pack

Logic and Display P.C.B."s

5 MHz Crystal -

Transformer 30-8Y {+ §0p P. & P}

1.C. Sotketa Pack

Swilches, Knob, BNC Sochkals. eto.

Hardware and Wire Pack

Case—Two-tona PVC-laced steel punched
and laitered {+ 750 P- & P}

Spare min, BNC Socketa (50 ohm)

Spare min. BNC Plugs {50 ohm}

Complele kit cf parts for High Impadance
Bultar {includea PCH)

High Impedance Butter P.C.B only

Complete kit tar VHF pre-acater (includes PCB
but less L.C)

¥HF Pro-acaler printed circuit board oniy

SP8631B 500MHz Pre-scaler |.C

ZN103ME Pracision Tsmer .G

ZNAT1EE 3 digit digi-voltmaler |.C.

Digital Veitrnaler P.C B's and Circuits

NE582 Wideband vidac amplifier 1.C,

Repr.ni of full GBCZW articls {post tres)

All prices Inc. YAT al tha standard rails. Plasse sdd

20p P. & P, tor pecks. B.A.E. tor iull lima,
Cverseas—Deduct B% cf theae pricss,

" ELECTRONICS
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JW
Tei. 061-624 8812

approve:

F BB R RS G =
d43 spussimglns "L
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CONSTRUCTIONAL PROJECTS

Accented-beat Metronome .. 189
Add-on Capacitance Unit by R. W. Lawrence 390
ADSR Envelope Shaper by P. R. Willtams .. 293
Alarm, Car Intruder .. - .. 548
Alarm, Gas{Smoke .. 728
Alarm, Light-up 742, 822
Alarm, Off-course h . 394
Amplifier, IC50 Guitar 25
Audio Compass by M. Kenward 394
Audio Compressor by 5. Whitt 56
Audio Millivoltmeter by R. A. Penfold . 476
Auto-Stop for Model Railways by E. A. Parr 580
Boat Gas/Smoke Detector 728
Boat Cff-course Alarm . 394
Breakdown Tester by M. H. George 977
Capacitance Unit, Add-on .. 390
Caravan Clock 130, 225
Caravan Gas/Smoke Detector .. 728
Car/Caravan Clock by M. Fischer 130, 225
Car Hazard Warning Flasher .. 874
Car Intruder Alarm by J. Haggls 548
Car Light-up Alarm .. 742
Car Rally Milometer . 464
Car Road-Ice Warning Indicator 22
Car Wash/Wipe Controller 112
Cassette Player Power Supply by H. T. Kitchen 790
Cine/Tape Synchromser by N. V. Davies 786
Compass, Audia 3 394
Compressor, Audio .. 56
Computer Yoice by E. A. Parr E 406
Controller, Programme Wash/Wipe oo 112
Cross-Hatch Generator by A. A. Birch 708, 887
D.C. Millivoltmeter by H. T. Kitchen 305
Detecror, Gas/Smoke. . : 728
Jice 3 967
Digi- Probe, P.E. by B. Culfen & R. W. Coles . 288,

382, 594, 730
Digiscope, P.E. by B. Culfen & R. W. Coles 553,
i 658, 736, 818
Digital Frequency Meter by A. J. Buxton 376, 499,

594, 730, 887
Digital Logic Checker by D. Cofes B 52
Digital PPM with |.e.d. Display 808
Discostrobe by A. Briar C 888
Doorbell, Random Tone 58
Envelope Shaper 293
Filter, Total Harmonic Distortion .. 116
Fire Alarm .. A 728
Flasher, Hazard Warnmg .8 . 8§74
Fluorescent Light Inverter by A. J. Bassett T )
F.M. Stereo Tuner .. - 868, 956
Frequency Meter, Digital 376, 499, 594, 730, 887
Game, Shoot .. = .. .. 318,730
Games Machine by D. Burn .. =e .. 967
Gas/Smoke Detector by M. D. Page o728
Generator, Cross-Hatch . : 708, 887
Generator, Random Tone 58
Guitar Amplifier 25
Guitar Overdrive Unit by J. D. Rngers 626
Hazard Warning Flasher by C. J. Coker 874
Home Gas/Smoke Detector .. . 728

998

1C50 Guitar Amplifier by B. W. Terrell & C. F. Terrell 25

In-Circuit Logic Checker .. . o 52
Intruder Afarm, Car .. .. £ iy .. 548
Inverter, Fluorescent Light .. . - .. 576
Karnaugh Map Display by C. Cartlidge T .. 652

L.E.D. Display Oscilloscope

553, 658, 736, 818
L.E.D. Peak Programme Meter .. .. 808

" Light Inverter, Fluorescent .. .3 i, .. 576
Light-up Alarm by M. Plant .. e 2 742, 822
Logic Checker, Digital : - . 5 - 52
Logic Display .. -B .. i 652
Logic Prebe .. 388, 382, 594, 730
Mains Power Supply for Cassette Player .. .. 790
Map Display, Karraugh .. 652

Metal Pipe or Wiring Locator by c.cC Whiteheaa‘ 952
Meter, Digital Frequency 376, 499, 594, 730. 887

Meter, Soil Saturation - .. L .. 16
Metronome, Accented-beat: b a .. 198
Millivoltmeter, Audio x; £ - .. 476
Millivoltmeter . .3 .. - .. 305
Milometer, Rally N. - . 464
Medel Control N . 484 568 630, 7I6 822
Model Control Rev Counter 144
Model Railways Auto-stop .. i o .. 580
Moisture Meter .. lé
Multimeters, Add-on Capacuance Unit for .. 3%
Opto-Coupled Rev Counter by D. §. Bradbury .. 144
Orion Stereo Tuner, P.E. by D. §. Gibbs & I. M. Shaw 8968.
56

Oscilloscope, Low Volitage l.e.d. Display 553, 658,
736, 818

Overdrive Unit, Guitar I .. 1) .. 626
Peak Level Indicatar by ). T. Tiernan = .. 203
Peak Programme Meter with [.e.d. Readout .. 808
Pipe Locator .. -8 - = ..o 952
Pocket Timer by M. Plant .. P . .. 648
Pools Game . .. .. 967

Pawer Supply for Cassette Flayer Mains .. 790

Probe, Logic .. 288, 382, 594 730
Programmable Wash/Wnpe Controller byD. W.Lee 112
Proportional Radie Centrol by J. D. Whiteley .. 484,
568, 630, 7i6
Radio Control . 484, 568, 630, 716, 822
Rally Milemeter by P. Leak .. .. - .. 464
- Random Numbers Game .. .. - .. 967
Random 5ound to Light Unit . .. .. 888
Random Tone Generatar by W. G. Ross - do 58
Reaction Timer pe : 318
Recording Peak Level Indicator .. i .o 203
Rev Counter, Opto-Coupled .. § .. 144
Road-lce Warning Indicator og . = 22
Roulette Game o6 " . . .. 967
Shoot Game by P. Adams .. 8 P 318, 730
Smoke/Gas Detector . - .. 728
Soil Saturation Meter by D.W. Ln'oyd . .. lle
Sound Effects Unit .. .E ‘ .. 406
Sound to Light Medulater .. - pus .. 8s8g
Sound Effect Unit, Guitar .. 626
Stereo Digital PPM with l.e.d. Dnsplay by R W.
Lowrence 0o .. 808
Stereo Paak Frogramme Meter 'L o . 808
Stera Tuner, P.E. Crion n 868 956
Strobe Light .. 888
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CONSTRUCTIONAL PROJECTS—Continued

Synchroniser, CinefTape
Synchronome by A. Briar

Tape/Cine Syachroniser »

Television Cross-Hatch Genera:or r

Timer, Pocket

Tone Generator, Randem ..

Total Harmonic Distortion Filter by R. A Penfald
Transistor Breakdown Tester . .
Tuner, P.E. Orion Stereo

708,

'ésa,

GENERA

Citizens’ Band by Pat Hawker .
Getting to Grips with M|croprocesmrs by D. Brown
Hells, Bells and Decibels by D. Maynard
INGENUITY UNLIMITED
494, 589, 644, 745, B13, 902,

Accenting Metronome F. Hayes

Anemometer ). Gray ..

Audio Signalling D. R. G. Self .

Autotone Mk 2 C. R. Batchellor

Auxiliary Power Supply S. Bygrave

Better Display Cheong Yip Thom
B.F.O. E. Yaughan .

Car Alarm D. W. Bickley ; -
Car Battery Condition Indicator M. J. ‘Larner
Car Cassette Power Supply G. Luck
Car Flasher Chow Yow Scon ..
Car Lamp Monitor T. H. Gibson
Car Seat-Belt Alarm A. R. Knight
Car Sidelight Alarm M. Spendiey
Car Theft Alarm J. Dance .
Car Theft Alarm 0. Jensen o~
Charger for Nickel Cadmium Cells D. Torry x
CMOS Magnetic Cartrldge Preamplifier
R. Heoton .
Counter with Built-in
N. V. Smith
Courtesy Light Timer P. Albericei
Cycle Lighting Control A. R. G. Culder

Bounce Ellminator

Decoder for BCD to 7- Segment Dasplay’
R. 1, Shute A

Dice M. M. Malek, D. Relf

Digltal Calendar D. E. Clarke

Digital Circuit Tester G. Rutter

Digital Combination Lock N. M. de Smith

Digital Leaf D. Pafak .. .

Digital Model Control D. Osborne .. -

Digital Stopwatch Conversion A. F. Hayden ..

Doorbell N. C. Roberts .. i

Dual Fader for Slide Presentation P. Woods . .

Dwell Meter Modifications W. E. Priest

326,

F.E.T. Voltmeter Pek Yaw Kee ..
Frequency Changer for Synthesisers B. Hatton
Fuse Failure Warning N. Rurz .. -
Fuse Monitor for Cars A. Foster
Gated Output Random Generator C. Carthdge

Headlight Dimmer J. A. Heathcote
Heads and Tails D. W. Bickley
Heads-Tails Indicator M. J. Hacker

indicator for Discotheque Pre-fade Llstenmg
S. E. Grist B .. ! .
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786
198

786
887
648

38
216
977
956

L

73t
961
411

35, 150, 234, 324, 413,

987
902
834
157
240
334

646
234

421
325
754
324
987
754
753
154
330
t58

823

906
418
157

329
593
494
826
239
824
594
158
495
418
4l

644
326
593
293

36

36

830
746

417

Numerical Readout Improvement R. Mortimer 153
Qutput Meter J. C. Sadfer 40
Patch Board E. Swiafski . . 324
Patch Panel R. A. Curtis . . 909
Phase Comparator P. Gopakumar 909
Phaser Control Q. A. Rice 750
Pip Tone Generator M. Plant 906
Presence Booster for Electric Guitars

N. P. Stevens 829
“*Preset-to-One" Counter J, Cuwkmg 987
Programmable Logic Generator 1. R. Keneah‘y 902
Pulse Generator for Battery Operated Clocks

1. Hassitt .. 644
Quiz Buzrer for Two or More Contestants

P. Culverhouse - . 590
Quiz Monitor C. F. Shorto 987
Rear Windscreen Wiper Controller

G. T. McDermid . 754
Recording Level Indicator N. R. Arnat 422
Relay Trigger R. Parfitt . 329
Rise Time Speed-up M. J. 'Nicholas 645
Sawtooth Generator J. N. Paine 35
Self-Stopping Counter N. V. Smith 906
Sequencing Oscillator W. H. Montgomery 39
Servo 1. D. lardine ’ o 753
Signal Injector{Tracer P. Dow 210
Simple Siren P. Janes . 987
Simple Timer M. P. Wilson 987
Siren K. Bennett .. 823
Skin Resistance Indicator A, Russell .. 35
Sound to Light Converter D. G. J. Krngsbury 750
Sound to Light Modulator K. Cafdwell 0333
Sound to Light System K. P. White 589, 822

U.H.F. Cross-Hatch Generator 708, 887
Voice, Computer 406
Wash/Wipe Controller 1§2
Wiring Locator 952
4-channel Discostrobe .. &8s
S-channel. 27MHz Radio Contral System 484, 568,
630, 222
Irregular Waveform Production 1. Samson 496
L.E.D. YU Meter 1. S. Broadhurst 987
Light Flasher S. Judson .. 4|
Light Operated Switch and Motor Drwer
P. V. Saduikis . o 236
Light Pipe Controller §. 1. Baxendale . 749
Lights-on Indicator R. A. Sudron 417
Lights-on Reminder D. Doughton 39
Logic Trace Multiplier C. 1. E. Durrant 830
Low Voltage Indicator P, Boscott . 42]
Low Voltage Regulator M. J. Meaken . . 236
Model Train Controller P. D. Johnson .. 987
Multiple Octave Organ Pek Yaw Kee . . 413
Night-Light T. L. Bunney 154
Novel Memory P. N. Hobson 594



GENERAL FEATURES—Continued

Sguarewave Converter P. R. Symons 749
Sguarewave Generator G. Sowersby 456
Stereo Preamplifier M. W. Clarke 235
Surround Sound Matrix M. Greenfield 150
Tacho Slave F. C. Dunford . 589
Telephone Bell Simulator K. D. Hooper 824
Tell-Tale Alarm T. Robinson 987

Temperature Sensing Device P. R. G. Reynoids 40
Thyristor Windscreen Wiper Delay

M. P. Roberts .. 334
Time Switch §. L. Thompson P. Levey 39, 414
Touch Dimmer N. Valentine .. 90 205
Touch Keyboard N. B. Sargeant 422
Touch Switch R. ). Hicks, V. Mouricio, T 1. Hill 153,

235, 645
Touch Tuner R. E. Thomas 646
Traffic Light Controls E. A. Parr 210
Transistor Tester D. Warkander 325
TTL Logic Probe R. A. Jones 829
TTL Touch Circuits A. Gray . 833
Tuning Indicator for Varicap Tuner

B. W. H. Jesse .. 330
TV Scund Adapror M. Greenﬁe!d 234
Unijunction Burglar Alarm A. F. Robagliati 414
Unijunction Frequency Divider 4. F. Rabagtioti 414
Variable Chance Ratio Device N. H. Quick 987
Voice Operated Fader N. Valentine .. 1 40
Yoltage Controlied Zener [, D. Evans .. 4§
Yoltmeter Impedance Multiplier T. K. Wong .. 987
White Noise Generator J. Hoggart .. . 150
Wide Range Staircase Generator J. A. Oliver 830
3-State TTL Logic Probe V. Brett 647
7-Segment to BCD Encoder A. Cornish 333
15Hz Flasher D. White .. 905
50MHz Counter Input Stage D, We!bourn 826

NEWS AND

.. .. 567
32, 148, 382, 647, 887
878
.. 798
I97 287 375 463 547, 625,
707, 785, 867, 951

All Electronics Show G. Godbold
BOOK REVIEWS .. >
British Musical Instrument Trade Fair G. Godbold .
Clean Room .. ..
EDITORIAL . 21, 11

HEDA Show Report G. C. Arnold ; 724
How inventive Were You? .. 299, 490
IEA-Electrex Show G. Godbold .. 639
INDUSTRY NOTEBCOOK Nexus 55, 149,

222, 336, 412, 510, 579, 673 734 800, 824, 993

Kit Report .. o n 220
MARKET FLACE 42 129 322 410, 666 803
Mullard Research Laboratories - .. 643

NEWS BRIEFS 60, 62, 126, 314, 382, 472, 489,

559, 670, 733, 817, 822, 873 984

Introducing Wiring Pens by B. Cullen
Relaxation Oscillator Circuits by P. Yap ..
SEMICONDUCTOR UPDATE by R. W. Celes

143, 224, 313, 404, 492, 558, 665, 723, 883,

General Instrument AY-3-9400, Litronix [LQ
74, SGS-ATES MI42, Sprague ULN227S,
ULN2277, ULX2276 ..

Ferranti ZCS800, ZC2800, Harrls HA2425
Motorola MCI4440L, M C14440Z, MC3490,
MC3491, MC3494 .8

Perdix I720R 1723R, Intersil 8038 Motorola
MCI4419 .

Consumer Mlcromrcmts FXZOS Rastra SI-
1010G, SI-1020G, SI1030G, SI-1050G, Teknis
AB400 ..

Ferranti ZN425E ‘Siliconix YMP- 1,
MC14422, MC14423

Dionics D1-445, National LM399 LMI8I2

Ferrantl BCX38, RCA GSODI[2/3 National
LFi55/6/7

Intersil ICM 7208, S|gnetlcs A7B00, Texas
SN&OOBN, SN7601B ..

Motoro!a

National SC/MP Integrated Photomatrix
MC904

Ferranti ZN423T, Raytheon RC4I94 Siliconix
DF215 .

Solid State TV Cameras by D. V. Eddolls
Time Constants by D, Maynard E
USING CMOS DIGITAL {.Cs by D. B. Johnson &
A M. Marshall
AIntroduction ..
2—-Transm|55|on gate; loguc gates part num-
bering system; Quad analogue switch
3—Gate packages; driving circuits; latches
4—Linear applications; tachometer circu’t;
oscilloscope trace doubler - ..
5—Switches; oscillators. .
é—Retriggerable monos:ah!es, dugltaI filters
and three-state output devices
/—Concluding Article; M5! and LSI fllp flops

COMMENT

Paris Components Show D, Gibson . .
PATENTS REVIEW
727, 804

Product Review E i
. 62, 382 594 730, 822,

SPECIAL SUPPLEMENTS

Free Printed Wiring Board May 1976

Sounds Extraordinary April 1976

Wire Bending Gauge Qctober 1976

1000

44, 123. 206, 300, 384, 470,

794
669
48,
976

48

143
224

404

492
558

665
7323
883
976
980
309

584
44

123
206

00
384

470
584

563

65, 159, 335, 424, 512, 583, 674.

994
243

FOINTS ARISING 887
Post Office Research Centre -k oo 142
READOUT . 66, 160, 244 496, BO7, 876
SERT Symposium *'Microprocessors At Work' 965
SPACEWATCH Frank W. Hyde .. 31,120, 212, 29,
383, 475, 560, 636, 720, 793, B30, 966
Special Offer M 799, 877
Sound Design .. 215
STRICTLY INSTRUMENTAL K Lenton Sm;th . 323,
657, 988
YAT and Components .. 914
COMPETITION
How Inventive Are You? . 219, 490
SPECIAL P.E. PUBLICATION
Sound Design . 215
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;/ Spsrhrire mha
Capacitive discharge
electronic ignj,t.on kit

< ;

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

*

Sparkrite Mk. 2 is a bigh performance, high quality capacitive discharga,
electronic ignition system in kit form. Tried, tested, proven, reliabhe
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit fit completely
eliminates problems af the contact breaker. There is no misfire due to
contact breaker bounce which 18 eléminated electronically by a pulse
suppression circult which prevents the unit firlng if the points bounce
open at high R_P.M. Contact breaker burn is eliminated by reducing the
current to abaut 1/50th of the narm, tt will parfarm equally we!l with
newy. Oid, or even badly pitted points and is not dependent upan the
dwell tfme of tha contact breakars tor recharging the system. Sparkrite
incarporates 8 short elrcuit protected inverter which aliminates the
problems of SCA Ipck on and, therefare, eliminates the possibility of
blowing the transistars ar the SCR, {Mast capacitive discharge ignitions
are not completely feolproaf in this respect). Al) kits fit vehicles with
colt/distributar ignitjion up to B cylinders.

THE KIT COMPRISES EVERY THING NEEDED

Ready drliled pressed stoel cass ccated In mall black epoxy resin, ready
drilled base and heat-sink, top quality 5 vear guaranteed transformer
and components, cables, coil connectors. grinted circult board, nuts,
bolts, silicon grease, tull Instruetions to make the kit negative or
positive earth, and 10 page instaflation nstructions,

OPTIONAL EXTRAS

Electronic/econventional ignition switch

Gives Instant changeover from "Sparkrite” ignition to canventional
ignition for performance camgarisons, $tatic Timing ete.. and will

also switch the igniticn off completely as a security dev.ce, includes:
switch connectors, mounting bracket and instructions. Cables excluded.
Also availabla APM limiting contral for dashboard mounting

{fitted in case on ready built unlt).

CALLERS WELCOME, For Crypton tuning and fitting service —
‘phone (0822} 33008.

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

Electronics Design Associates, Dept. PE12
82 Bath Straet, Walsall, WS1 3DE. Phone: {0922) 33652

- <0 -1 i 46 12+ s e it - <
I Address

| enclosa cheque/PO’s

ME, K

k.2 DIY Ass. Kit@ £11.80 fnr£
ME. 2 Rasdy Bullt Nagative Earth @ £14.97 —
MEk. Z Ready Buktt Positiva Earth 0 C14.87 Cheque No,

1gninon Ghangecvir switches @ £4.30

Send SAE if brochurs
anly raguirad.

\ T I 1 1T 11 /

A.P.M. Limit systems in sbova units @ £2.42
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Your free start
toarewarding
new hOby
| Ll i

= /¥ electronic kits.
=/45 Including hi-fi,
#¢ amateur radio, test
=4’ cquipment and general
¥ interest kits.

Every one of which comes to you
absolutely complete—right down to the last
nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youllalso sl
have the makings of a i
satisfying, rewarding hobby.

To find out more, post
the coupon wéll send you &
our latest catalogue. '
Heath (Gloucester) Ltd., { Gl
Dept: PE 126, Bristol Rd,\ 3
Gloucester, GL2 6EE. 1
Tel; Glos (0452) 29451

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF
r']r—he new Heathkit catalogue. Out now FREE'

To: Heath (Gloucester) Lid., Dept. PE-126, Gioucester, |

GL2 6EE. Please send me my Heaihkit catalogue.

I'enclose an llp stamp for postage. ™ —mm
N

| Address

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester:

1001




SAXON ENTERTAINMENTS LTD

A FULL RANGE OF PRINTED CIRCUIT
MODULES FOR ALL P.A. & DISCO &
GROUP APPLICATIONS

HAS

SYSTEM 7000

A COMPLETE SELECTION OF READY
TO USE PROFESSIONAL QUALITY
AUDIC & LIGHTING EQUIPMENT

IT!

POWER AMPLIFIER MODULES 30—240 WATTS

M Fully teated & guaranteed.

M Fuli RMS Sine Wave output.

M Cistortion typicatly 0-2%

W 10 Translstors, 4 Dlodes.

B Resaponae WHZ-30KHZ

B Fully short & open circuil proof

W Sensltivity sults most mlxers.

M Built-in surge suppression & compensation

Twin D.C. & autput fuses.

Top-grade components threughout.
30 Watls rms ! 50 Walts rms | 120 Watls rms: IEM}W rms

1 ),

SA308 S5A804 ABOB SA1204 SA1208 SARH
30W rms/ S0W rms/ 50V TmE/f 120W rma/ | 120W rmsf | 260W rms/
8 ohms 4 ohms 8 ohms 4 phms 18 ohms 4 ohms
£9-50 £12-50 £13-50 Ele-50 £21-00 | - 50

POWER SUPPLIES FOR THE ABOYVE MODULES-—READY WIRED & FUSED ON
GLASS FIBRE PCB

PM301 | PMS01/4 | PME0T/8 | PM1201/4, PM1 201,!8 | FM1 202,‘# PM1202/8 PM24D4,’1
For /2 For1{2 | For1/2 | For1 For For 2 For
SA308 S5A504 | SAB08 | SA1204 SA‘IMB | S.ME(M SA1208 SA2404
£9-90 | E12-50 | E12-50 £12-50 £1250 | £18-50 | £19-50 £19-50

DISCO MIXER MODULES Mono or Stereo
{with Auto Fade)

Mixes two decks, tape and mic.
Wide-range hass & treble contro/s on
mic. & musle channels.

Variable autofade (mic, override)
Ample headphene power,

Needs only front panel* knobs and
selectar switch.

Push-pull monitor circuit
20HZ-20KHZ—Nglse —T7dB

Hl Tomprehenslve wirlng detaiis provided
B Parect for incorporation In your system

Printed cirguit rodule agsembled &

tested with all
mounted.

Mono £1950 Sterec £20-50

* Frant pensal te sult £3-50

components ready

ALL PURPOSE CUSTOM—MIXER MODULES

{Mono or Stereo)

= | | Ulln? these modules, mizers may be bullt to your
specificatlon up to 20 Channels, mane or slerec, or a

combination of bpath. System 7000 custom-mixer
modules have manitgring facllities toe!

MIXING MODULES

B Onty one required per mixer track

INPUT MODULES
B Accept low/high 2 mics, ceramic &

magnetlc carirldges, all musical whether mano or stereo
Instruments & ling slgnmla B Feeds up ta ten power modules
W Low-nalse  clrcultry—high  grade W Complets with W monitor ampifier

¢compenents

B Accepis up te 20 input modules
| | WI&:IBe-unue hass & trebla centrols LR L
(23dB)

B WHI match any other make of

ampllfler
£9-00

H 20HZ-30KHZ MNoise —A0dB
M Echo soundjreturn etc easily fltted

Mono—IM7001M £5,50

Stlereo—IM 70015
Power supply for up to 20 modules—PPM13 £3-50

Mono-—IMT002ZM
Stereo—IMT0025

QUADRAFECT

FOUR CHANNEL 4KW SEQUENCER
WITH DIMMERS
A COMPLETE

LIGHT

SHOW!!

THE ONLY MOOULA
SOUND TO LIGHT UNI"I" WITH:

* Four integral dimmaears
* Two + Two sequencer * Automatic audio feve!

W RCA 8A Trincs W Audio trigger 1-240W

M Seguence §-5-20HZ W Fully suprressed

M 1.C. circuitry M Indlvidual fuses

Hl Needs only front panel* M Complete with speed
Slider contral

£29-50

* PANEL £2 50

THREE CHANNEL 3KW SOUND/LITE—Low Cost—
Superh Value

M Long-esiablished Saxon desiga
a M Indlvidual level cantrals + master

# B RCA 84 Triacs

T H YW-240W Enput
£16.50 - M Individual channal fuses
Y~ M Needs only frant panel*

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

B 10W rms — 1dB

H Standard B ohm output
W Twin mixed inputs accept
a wide range of slgnala which will dellver up
l 30HZ-30KHZ +2dB 1o 150 watts autput. An
H Z34B bass/irehle sbsclute muset whese multiple
mixing & power ars requlired,
M Four indlvidually mized inputs
B Wide range bass/trenle+ master

A fou
Input, high
power ampllfier |

An extremely compact and
versaliie amplifier with
#ull protaction and a clean,
attractlve appearance,
tdeal for all groups,
disco’s & clubs

M Vynlde coverad case
H Fully short proof
@ Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00

£49-50

SYSTEM 7000

COMPLETE DISCO MIXERS
{with Auto Fade)

*Ready to plug in & use
* Mono or Stereo

3 B Autematic mic. override
W Mixes two decks, laps & mic

o O o a o ° e e 6 e B Facilities as {or modular
!E" [ _-_ version opposite

- - @ Mute positians on headphone
selector for ease oi monltoring

H Twotone stalniess steel panel

Il Sockets an front & rear panels

M Left/ripht deck fader

M May be operated from any
power supply or from mains

Stereo 18V £53-53

Sterec Mains £59°5¢

1-%a 1
jo )

The cheice of the professional D.J.

Contrals: Mic. volume, bass, treble, Alfade
epth Lidack r/deck vols.,

basas, maater, headphones

elector. left/right fader.

MONQ 18V £37-50 MONO MAINS £43-50

SYSTEM 7000 COMPLETE CUSTOM MIXERS
{Mono or Stereg)

& =

B Slmilarta the modulas opposite these mixing modules
are complete with iront panels, sockets, knobs,

o Q monlter switch etc. Up to 20 charnels {mono or
i sleras) may be Incorporated In one system with any
o i number of cutput tracks.

Ideal lor the economical & quick uuemblf of a purpese bulli mixer with Individual
channel manltering, and optlonal extrs facdiltles—cansuit our technical dept. o
discuas your needa.

M Stalniess steel panels

M Bullt-In monitoring Mana input module £8-50
W Wil fead all ampilfiers Stereo Input module 1200
B Profesalonal appggrancs Mono mixing module £4-50
B Accapts all types ot signals Sterao mixing module £12:00
H infinitely adaptable FPower supply £8-50

SYSTEM 7000 LIGHTING CONTROL MK 1l
o 4 HAS YOUR SOUND TO

. LIGHT CONVERTER GOT:

- W 4000W Handling

5 5 « E Integral Individual dimmesa
é 3 - W Automatic audlo level control
= = 1, Two + Two secuence facliity
w vy ' OURS HAS| — PLUS:

ALL YOUR ELECTRDNIC M Stalnleas ateel panel B Bondene case
ELIGHTING NEEDS IN ONE B Heavy duty terminations B Matches Systam 7000
SUPERBLY DESIGNED mixers

U £42-50

SAXON SOUND-LITE--An old design with improved
appearance

M Scintillating pardermance

W Simllar to Mk I Nghting control in appearance
M 3KW power handling

W Individual bass, treale, middle & master controls
W 1-240W [nput

M Fully fused & Isolated

Complete with heavy
duty terminations

£24-75

EXPORTERS TO 17 COUNTRIES — ENQUIRIES

WELCOMED —

NATIONWIDE DISTRIBUTION BY NORMAN

1002
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BRANGHES AT GROYDON & WALLINGFORD

CUSTOMERS INCLUDE BBEC, LONDON WEEKEND TV,
SCOTTISH TELEVISION, NATIONAL TYRES,
POST OFFICE, GOVT. DEPTS.

A READY-TO-USE 100W STEREO DISCO WITH
BUILT-IN SOUND/LITE SEQUENCER AND LIGHTS

FOCrR ONLY £199

THE CENTAUR

(Carr free in U.K.)

W 100W rma stereo outpul

B Twin hesvy duty ioudspesher

B Four channel fully automatic sound-
lite with varlable spead seguence

W I.C. pre-amp wlth tapa Input & X fade

B Separate mic. & music treble and
bass controls

W Attractive Vynida cablnein

B Twin BSR dechs with aulostop &
lift ym

Incredibla vatue
for money—2/3
cast of separats
partsi

W All connecling londs supplied—
ready to plug in

i Loudspeakers have kick-proof grills

I Four colour bullt-in Hght display
gives ever thanging pattern with or
without musie

A READY-TO-USE 50W MONO DISCO COMPLETE WITH
TWIN HEAVY DUTY LOUDSPEAKERS FOR ONLY

W 50W rmaoutpul

B Twin heavy duty loudspeakers

B Separate mic. input

B Wide ranga bass & treble contrals

B Smart Vynilde cases--tlip togather
to form ane neat package

B Twin BSR decks wkth |Ift & autostop

£389-90

B Tramendaus waiue—price includes
leads just plug In & go!

Accessories for complete discos & other systems

W Electret Condenser Mic ECM31 C/W windshleld & cllp £12-00
B ECM78—as above bul duel Impedance with removable lead £13-00

M Crown Sterea Headphanes £5-75

B Heavy duty boom mic. stand £12-50

CUSTOM BUILT DISCOS

A full range of custom consoles
are available using System 7000,
from 50W mono to 500W sfereo.

Asgk for our price list.

LOUDSPEAKER CABINETS .
.M Heavy duty unlis. §
W Jointed construction B Black Vynlde

W Kick proof griila.

B Protecliva corners finlahed.
. B Smert & professional

Single Twelve: Empty £14

With 80W unit £33-00

Twin Twelve: Emply £24

With units from £53-00

Folded Horn—Full range P.A. Bin 100W RMS
12800

This cabinetla 3-4 limes as loud as conventlonal systems.
{or a given input power—thus there I a saving in overall

8lze & cosl.

B Many other cabinels avallable—ask for details.

EMPTY DISCO CONSCLES
£18 with plaln motorboard.

£21 with cutouts.

# Black Yynide finlah B Protective cormers Wl With your choice of cutouts

STROBES & PROJECTORS (We stock the full Pluto

range} Send for details

SUPERSTROBE £19-75
B 23 Joules

M 80W Tube for long lire
Ml Compact 4" x 4" x4"

PRO.STROBE £32-50
B 5-8 Joules
W Extarnal frigper
# Long Life tube tlmer
circult

150 WATT LIQUID

WHEEL

PRCJECTOR

W Accesls all accessories

B C/w with wheel & moter
piate

B Sturdy steel construction

Remarkable valusg—

Scold eltewhera at

Please add 8% VAT to all orders (123% for 5A308/PM301}
Wa accep! Access & Barciaycard—slmely telephone or send

your card number—0p not aend your tard.

You may pay by cheque, crassed posatal srdara, cash {registered) o bark drafi

To order—ar lar advice phone {01) 884 8385 or (01) 684 0098

Mall ordera 1o: 127-333

Whitehorsa Rd., Croydan, Surrey CRO 2ZHS

Shop open 3am-5pm Mon.—Sat. Mail order desk 10am—3pm Mon.-Fri.

Wallingford Branch: Flint Hovse, High 5t., Walllnglord, Oxon

{Callers only}
9am-5om Mon.-Sat.

Telephones (C48F) 35529

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS

GREENWELD

443 Millbrook Road Southarmpton
SO1 OHX Tel(D703) 772501

All mail orders and callers to ihls addrass please—-callers only 10 21 Daptiord
Brogdway. SE8 {Tel. 01-692 2009) end 38 Lower Addiscombe Roed, Croydon

44 PAGE CATALOGUE
10P + LARGE S.AE.
Free with orders aver £2

DIGITAL I.C.8

T40  12p 7450 15p 7405 Tap
FAC1  1dp 7451 1ap 7438  85p

7402 p 7453 Tap  TAYO7 3Tp
T4 TP 7454 Tap 74121 38p
7405 2 T4EC T4 TIZ2 S1p
TR ZMp  T4T2 74123 84p
7408 p 741 Hp 4132 Sep
7418 1dp 474 mp 7415017
T4l Mp 4I5S S1p TAIS14p
T4 82p 76 155 7Ip
7420 14p 7483 wp FAIST Sip
T4 14p 7486 Mp  T4fsamop
742 18p  TABD dbp  TATFA1M0p
743 1p  T431 7Sp  TAITR120p
740 15p  T4p2 S3p 74180 1Xp
TAAT ®Ap  T4p3 S2p 74367 120p

DL Sockets—E& pin 12p; 14 pin 13p;
18 pin 14p. 100+ lena 25%.

LINEAR I.C.»
741 25p; 555 40p; 723 (TQUS) S0p

Plastic Votiage Repuiatars:
TO126 case 5V G00MA 80p, 12V S00mA
0p

TRANSISTORS

BC182 12p PNziES Z2p

YEROBOARD

Good size offcuts: ail packs contain 100
54. in. (About § pieces). Al packs £1-20.
Pack A, all 0-1in pitch;

Pack B, all 0-15in pitch:

Pack €, mlxad 0-1and 0 15;

Pack 0, all 0-1in plain.

Alsc mvailable by waight: ilb £3-45
101bs £30.
17 % 3} % 0-1in sheels £§-99;

G-1in or 0-15in pins, single or doubla
wded 35p./100.

DIODES AND LEDs AND SCR's
500V SA SCR 45p; 400V 2a Triac 80p;
Diac BAIOD 25p; 400V 15A Trigc £1-50;
DOAP12 45p; MREMS0 40p; TIL208 Had
LED 15p; 0-2in LED Red 22p; grean,
Yellow or amber 24p

1N4D0Z  Sp: INACO4  9p; IN4DOD7 8pi
1NA143 4p: BY127 12p; 100V 3A 12p;
400V 34 15p:; OABY 3p; DAS1 5p

50v 1A bridge Zp: BOOV 1A A0p;
250V Z4A 40p; 200V 5A 70p; 500V 54 £1-80,
50V 30A rect. + or — stud 40p
Zener—4i00mW BZYBA. Al woltages
fram 3V 1o 30V 10p

1-3W plastic from 3V to 200V 20p

RESISTORS

Carbon film 5% W minmtura, Al values
in E12 serigw lrom M to 10M0 {over
MO 10%] 14p 8ach.

Metal Film 5% iw. All values in E12
aarms from 2700 t0 10MO 24p.

Sub-min presam. varl. or horiz  all
values from 200 10 4MQ, Tp.

Stenderd pots, lin or iog, 23,
Wirewound 2¢W 0-25, 0-33, 0-47 102 Bp,
Wirewdund 5W ail values Irom 10 to
47K b each,

TRANSFORMERS

§-0-6V 100MA 90p; 9-0-9Y 100mA 95p;
12-0-12V S0mA 90p; 12-0-12V 100mA
£1; 12-0-12Y 1A [2-30; 20V 55mA 30p;
22Y 100mA £Y; 28V 50mA 85p; &3V
TyA £1-95; 6-0-8V 14A £2.30; 12V
150mA §0p; 17V JA T1-20; 25V 13A
£2-30; 30-0-30V 1A E3-70.

REEDS

1ln inserts, 5p; 10/40p; 10(/£3-50. DIL
relay, 3 7-10V, £2 20,

WIRE

Enamelled copper wire on Zoz reels
SWG/price: 16/32p, 1834p.  20%p,
22/38p, 24/40p, 26/42p, Midp, A4Ep,
32/88p. 34/50p, 38/52p, J8/54p, 4/ S8p.

RF CHOKES

G-75, 2-95, 6-4. 10, 22, 47uH, all 1p
sach; 1-5 2-5, 5-0, 7:5, 10mH, all
0p each.

CAPACITORS

GCaramic plate, ZipF lo 1.000pF 2p;
polyeater 1,000 1o 6,800pF Sp; O:G1,
0-015, 0022, 0-033, 0-C47, 0-068. D-1mF
4p: 015, 0-22mF Sp; 0-33 8p; 0-47 By
0-62 10p;: tmF i2p; 7-2mF 18p; 3-3mF
24p. 1,000pF feadihrough Sp.

1% 1,000pF, 10.000pF 15p; 0-1uF. 0-2pF,
D-25uF 0p; 2-2uF 58p.

Polyatyrena 10pF 1o 1.000pF 4p; 1.200pF
to 10,000pF Bp. All 25%.

Elacirciytica:

All 25V= 0-47, 1, 2-2, 4-7, 10, 22, 47mF

tp; 100mF 7p; 2Z20mF #p; 470mF 11p;
1L.000mF 18p; 2.200mF Z7p; 40V: 47TmF
220mF 10p; 470mF 18p;

200mF dp.

, mF/Y: 0-1/35; 0-22/35;
3 35; 1435 2-2/18, 2.35;

3-3/35; 4-7/25; 6-8/35: 10/16; 1425, 1510;

206:3; 2210; 2218; 3410; 47/6-3; 10003

12p asch,

BREADBOARDS

S-DEC Breadboard £2-10;

T-DEC Braadboard £3-75.

Speclal price to colleges eic  for
quantities—ring for quota
ALUMINIUM BOXES

Complets with base and-PK Screws,

AB7  133% 70 %3mm 50p
AB3 102X 102 % 38mm 50p
ABZ W2 x70x38mm 4Tp
AB 102x 133 % 3Bmm. 50p
AB11 102X 64 %X 51mm 4Tp
AB12 78 x 51X Zmm 44p
AB1I 152%102 % $lmm 65p
AB14 178X 127X 84mm a5p
AB15  203x 152 % 7Bmm £1-50
AB18 254 x 178 % 76mm E1-80
AB17 254%114 % 76mm E1-50
AB18 307 % 128 % 76mm £1-75
AB19 307 % 203x 76mm £2-00
AB23  102% 102 % B4mm 80p
AB24 133102 % B4mm Wp
AB25 152% 102% Tém -0

VERQBOXES AND CASES
Profssstanal 2 part boxes mada of dark

and light gray high impact polystyrana,
2618 120 % 65 ® 4)mm "Yn-sn
2520 150 % BO % 50mm £2-35
2522 138 x 130 X S0mm £2-

L 3
Sloping fron: version, idesl tor mixe
220 x 174 % 100/52mm 4-95
Cages. white plastic top snd boftom,
front snd oack aluminium panais that
slot in. Typa;
TG 2055 140 x 40mm =}
1411 205% 140 % 75mm =]
1412 205% 140 % 110mm L4
1237 154% 85x 40mm it-
1238 154 85X 60mm £2
1239 154 % 85 X% B0mm £2
Smail general gurpola plastic boxes:
1413 714 %40 % 24gmn
PB! 115X T5x38mm 42p

DEVELOPMENT PACKS

Save TLEfs by buying a fuli range of
components al ona go' All full apec.
marked devicas. nc rajects or old slock.
50V cermmlc plale capacitors 5% 10 of
sach value. Z2pF 10 1.000pF. Talal 210
capacitors £2:TO.

CR25 carbon film resistors. ; watt 5%
10 of each value 1001 lo TMO. totai
610 £8-D0.

Extended rgnge, 1 ohm to 1M 850
realatora £8- 30,

Electrolytica. wire endac 25V working
10 each of. t. 2-2, 4-7, 10, 22, 47 and
100mF 7C capacitors for £3-20.

Zeners, 400mW 5% BZYBA 10 each
3V to 30V total 260 £F4-00,

} pack, 5 ol each value £3-20.

Tantalum Basd caps, 14 values from
0135 to 10073, W of each tolal 40
caps £13-08.

See Practical Wirsless for detalis of pscks of componants, surplus goods, atc.
All pricea quoted include VAT, Add 20p postaga on ordars under £2. Mast ordars
despstched on day ol raceip), SAE wilb anquirias. Send 10p tor Multimstar
catalogue—Tfrae on ragueat on ordaers over £3. Official Orders accapted from
Schooia, eic. Exportwholesals enquirias welcoms. Surpius components.

alwaya wented.
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- INVERTORS

240v-50Hz from your 12v car battery.

25 watl—i4-75 300 whtt {24y)—E26- 45
A0 want—i8.27 400 watl {12v]—E39-05
75 watt—£12-03 500 watt (24vj—{4B-18
150 watt—E21-27 1KW {50v}—£127-00
300watt [12v}—£33-02 1-5kW [110v)—E140. 80
All above Invertors are in kit form But may
be purchased Rullt up in metal case & ready
for uae. Price Jist sent on raceipt of s.a.0.
Pricea inciuca post & packing.

P.W. AUTOMATIC EMERGENCY
SUPPLY

240v-50Hz-150 watl Inverter with built in
batlary chargar, In event of pawer failure
awitches cver automatically from battery
charging to invertar cperatlen. Cet. as
appeared in Dec. 72 P.W, Complete kit of
parls {excluding meter) £24-50 + £1-70p. & p.

DIGITAL WATCH
L.EO. dispiay giving hours, mingtes,
seconds and date. Design basad on
American technology, and fantastic value
alt1é + 3pp & p.
One year guarantee.

TRANSFORAMERS E COILS
Both high volume & small order capacity
available.
Speclal aHar. Minlature mains transformer
6-0-Ev-6V A —85p plus f0p p & p.

TRADE & EXPORT ENOUWRIES WELCOMED

P.E. ORION STEREO ASTRO IGNITION |

AMPLIFIER

g Y. ® ¢,9,9,9 9§

bied DPIDE s12 68

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion tessthan 0-01% 100Hz-10kHz. Frequency
response + 1dB 20 Hz to 20 kHz. Hum level
virtually nil with voiume fuil on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi—fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for dise. tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £47-30 inct. VAT & p. & p.

The bookend case. | C.s & semiconducters, P C.

board, Transformer, etc. may be purchased separ-

ately If desired. Send S.A.E. for further information
P.E. ORION TUNER

Full kit of parts for this superb tuner unit to compli-

ment the now well established amplifier Parts

may also be purchased separately. Send S.A.E.

.

:r M,
r'.’L,"“

‘:ﬁ?ﬁ‘ I F e

ASTRO IGNITION SYSTEM
Complete kit of parts for this
proven and tested system £10-45
Iincl. VAT. Ready built with only two
connections to aiter £13-75 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power. faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also becauss of
the high energy spark, the fuel
mixture can bg made weaker giving
further economy and fewer plug
problems. Fitting time when bullt
5 minutes approx. Please slate
whether positive or negatlve earth.
Trade and export enguiries wel-
comed.

ASTRO ELECTRONICS
Spring Bank Road. West Park
Chesterfield.

1004
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L 0 0B 0 B 0 B B ]
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

P.O. Box 156, Jersey, Channel Isiands.
NAME

1 Become a
radio amateur.

| Learn how to become a radio-

{ amateur in contact with the whole
| world. We give skilled preparation
for the G.P.O. licence.

ADDRESS

Practical Elecirenics

o
L F B F 0 F 0 0 0 0B 1 0 F 0 B 7 ) |

Block caps please.
-------------------------------------_
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HE Fir ki /
Firm for speakers !
SPEAKERS Tannoy 15in Monitor BPD £99-95
Wharfedale Super 1¢ RS/DD & chm £13-50
SPEAKERS ;lnn (g:;:sMc:r::!g 18, 8 ar 18 ohm :::9?
ane orn -7
Baker Group 25. 3, 8 ar 15 ohm £9-00  gane 920 M M harn £45-95 SPEAKER KlTs
Bakeric Loy pias o dsfon Jlenm £10-15  Fana HPX1 crossover 200w £2:50  gakar Major Module 3, B or 16 chm  each £13.28
Baker Group 50/12 B or 15 ohm E14-00  Fane 13 % &in, 15W dual cone £5-50 ! "
Baker Group 50/15 8 or 15 ohm £16-62  Fane 801T 8in o/e. roll surr £8-96 Fane Mode One Mk Il 15W each £10:35
g:::: I\DAZI]I;:BS1:‘¢‘:1°5[;::"M ;:;I;:: Gauss 12in £95.00 Fane D40 Disco Kit each £19-85
Baker S 0.8 15 oh £18-31 Gauss 15in £110- 00 Googmans DIN 20 4 or 8 ahm each E£15:75
MROFDIS or 12 o 1’“ 5 pg Geuss18in £121.00 Goodmansg Mezzo Twin Kit pair 5195
B o o cis3y Gaomans Axem 13 a NaimeXKw paie c2155
Bakar Audilofiurn 15in 8 or 15 ohm g£1g-47 S000mans Audiom 200 6 ohm L [ e CLliy =0t
( Goodmans Axiom 402 § or 15 ohm £22-00  Helma XLK 40. pair £38-50
Castla BRS/00 4 or 8 ¢hm £9-28  Goodmans Twinaxiom B, 8 or 15 Ghm £10-§0 Kefkit 1 palr £51. 04
Celaption G12M B or 15 chm £13.-3¢  Goodmans Twlnaxiom 10, 8 ar 15 ahm £10-95 Kedkit il wach [46-00
Cetastion GT2H B or 15 ohm E16:75  Goodmans 8P & or 15 ohm £6-20  Peerlass 1060 pair £54-00
Gelestion G12/50 8 or 15 ohm £16-5¢ Goodmans 19P 8 ar 15 ohm £6-95 Pearless 1070 gach E46-00
Celastion G12/80TC 8 or 15 ohm £28-00 Goodmans 12P 8 or 15 chm £16-50 Pearless 1120 sach t54-00
Calestion G12/50 2236 s/cane £18-00 Goodmans 12PG 8 or 15 ohm E17-75 Pearless 2050 pair £39-50
ge:ﬂslfon g}g-'g%ﬂ!!ﬂ;fcnne. alum. dome  £18-50 Gaodmans 12PD 8 or 15 ohm £18-75 Peerless 2060 pair  £53-060
aleslion or 15 ahm £26 95  Goodmans 12AX 8 or 15 ahm £44-00
Celestion G14C 8 or 15 ohm £39-95 Goodmana 15A% B or 15 ghm £49-00 Richard Alian Twin assembly gach £13-35
Celestion HF1300 8 or 15 ohm %6-95  Goodmans 15P B or 15 ahm £24-00 Ri¢hard Allan Tripia B asch £20-75
Calastion HF200¢ 8 ohm £8-55 Goodmans 18F B or 15 ohm £39.95 H;chlrd Allan Triple 12 each £25-95
‘Richard Allan Super Tripta each €28-50
Celastion MH1000 8 or 15 ohm 213 5¢  Goodmans Hifax 750P £16-00 . 2 B
Celestion CO3K £4-45  Goodmans Sin midrange & chm £4-05 RichardjallanffAs]icl Bl (ELD
Colas 400%G £5-90 i 1ts Module. 4, 8 15 oh £15.36 Richard Allan RAB2 Kit oair  £59-40
Coles 4007K £5.59 | corcaniwattsModulepLicioriinionm : Richard Allan RAB2L Kit pair £65:70
Decca Londan ribbon horn £29-95 :9: E; 2:::;.5 Whartedale Lintan Il kit cair £21:50
Oacca London GQ/1000/8 crossover £6-55 KB’ B110 @675 Wharfedale Giendale 3XP kit palr  E4T-70
Decca DK30 ribbon harp £19 95 Kef 8200 £7-85 Wharfedale Dovedale Il kit pair £59-40
Decca CO1/8 crossover (DK30} £4-75 Kef B138 1650 Wharfedale Denton 2XP kit pair £23.25
EMI 150 13 # Bin d Cona 8 ohm £2-94 K:f DNE £2.08 wharfadaile Linton 3XP kit palr T34-25
R LE W -4 -
EMI 8 » Sin, 10W, dicane, roll surr. £3.75 tel’ ?hmap?:;ms odSEIO !:;;E: H I'FI
ERI 6}in dicane, roll surr., 8 ohm £3-93 Owther -
EM| 8in roil surr. basa €5.73  Lowther PMG Mk 1 £35-00 ON DE Mo NSTRATION
EMI 5in mid range £3-50 Lowther PM7 £43-60 -
Elac S9RM 109 (15 ohm). 59RM 114 {8 ahm)  £3-38  pgoriges KOODT 4 or 8 ohim £4 25 in our showrooms:
Elac &}ln dicane. rall sucr.. B ohm £3-95  paorless OT10HFC B ohm £9-50  Akai. Armstrong, Bowers & Wilking, Gaslle, Celastion.
Elac 10in 10RM239, 8 ahm £3-85  poarigss KO4WMAF 8 ohm £9-95 Dual, Geodmeans. Kef, Lesk, Pionaer. Radfard,
Eagle Crossover 3000Hz 3. 8 or 15 ahm E;'EST Paerless MT225HCF B ohm £3-40 Richard Allan, Aote), Tandberg. Trio, Vidagtone,
Eagla FR4 £5-51  Righard Altan CA12 12in bass £19-80 Wharfedale, etc.—ask for our Hi-Fi discount price
Eagla FABS £8-95  Richard Alian HPEB £12-50  list.
Eagle FAB £11-9%  pichard Allan LP38 £8- 50 THIS MONTH'S SPECIALS! (Carr. £2-50
Eagla FR10 £ 06 Righard Allan D720 £6-25  Rotel RA412 £77-95
Eagla HT15 £3-86  Richard Allan CNE280 £16-95  Rots! RX202 Mk. || £97.50
Eagle HT21 £4-55  pichard Allan CNB20 £3 15  Videotone Minimax Il £43+00
Eagla MHT10 £4:00  Richard Allan Super Oisca BOW 12in £16-95  Videotone Saphir Il £49-00
Eagla FF28 Multicell horn £5:85  Richard Allan CG15 15in bass £27-45  Plonear 5X450 £116-00
Fane Pop 15, B or 16 ohm £5-5¢  Richard Allan Supar Disco 12in 60 watt £16:95 Sansui SC2000,2002 14970
Fana Pop 337, 8 or 16 ohm £9-75  Rlchard Allan Super Disco 10in 50 watt £13:25 We stock the complate Radford range of amplifiers,
Fane Pop 50, 8 or 16 ohm £12:50  Richard Allan Super DIsco 8in 50 watt £12-95 preamplitiers, power amplifiers, luners, etc.. and
Fane Pap 55, B or 16 ohm £16-75  Radford BO25 £23-20 alse l:‘!adrord Avdio Laborgtory equipment, low
Fana Pop 60, 8 or 18 ohm £19-35 Radford MO§ £11-50 distort| iltator, distortion measunng sat, audio
Fane Pop 70, 8 ar 16 ohm £21-75 Radford MOS £15-75 noise meter, ate,
Fane Pop 100, § or 16 ohm £33-95 Redtord TO2 £8-25 ALL PRICES INCLUDE VAT
Fane Cras¢ends 12, 8 or 16 chm £42.95 FAadford Cross Over Netwark £14.75 [PRICES CORRECT AT 8/10/76)
Fane Crescendo 128L, 8 or 16 ahm C44-95  Cplag 40 G & K 2582 Send stamp for free 38 page booklst *"Choosing a
Fans Crescendo 15/100A. 8 or 16 ohm £54-95  Tannay 10in Monitor HPD £T8-40 Speaker'’
Fana Crascenda 15/125, 8 or 16 ohm E64-95  Tannoy 72in Manitar HPD £85-00 ALL UNITS GUARANTEED NEW AND PERFECT

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studic 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey}, Practical Hi-Fi and
Audio Monitor (Giles). Practical Hi-Fi and Audio Triangle
{Giles), Popular Hi-Fi (Colloms}, etc.

On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on reguest.

P.A. amplifiers, microphones, etc., by Shure, Linear,
Eagle, Beyer, AKG, etc.

FREE with orders over E£10—''Hi-Fi Loudspeaker
Enclosures'’ book.

Carriage and insurance: Speakers up to 12in 60p;
12tn £7; 15in £3-75; 18in £2-50, Kils €1 aach (€2 par
parr). Tweatars and Crossovers 33p each.

WILMSLOW
AUDIO

Dept PE

Loudspeakers, maill order and export:
Swan Works, Bank Squars, Wilmsiow.

Hi-Fi, Radio and TV: Swit of WHmslow,
5 Swan Street, Witmslow, Cheshire.

PA, HI-FI and Accessories: Wilmslow
Audio, 10 Swan Strest, Wilmslow,
Cheshire.

Telephone: Loudspeakers, mall order and
export—wWilmslow 29599; Hi-Fi, Radlo,
etc, —Wilmslow 26213.

Access snd Barelaycard orders accepted by phone
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Build yourself this high quality - touch-sensitive
piano. The design also features the new transpose
control which is an external tuning control—this

* tunes the entire keyboard higher or lower than the
concert pitch by one whole octave. Two models are
available: TS50 which is a straight piano and TS53
has piano, honky tonk, harpsichord, and fast and
slow tremolo effects. These professional pianos
can be built in just 12 hours.

Parta List i . Price
Conntructional details ara available with complete kit. £1.59

ESU/{5 Olvider snd Touch-Sensitive Kayar Unit
1 % AY-1-5051 i.¢. divider £%-20

25 x dicdes low noise high reslstance {5p each) £1-25
5 x transistors 2N3703 (12p each) 60p
10 x slect. caps 3-3uF 25V (5p each) 50p
48 x resiators watt 5% {1pr each) = 48p
12 » terminal gins (§p each) 6p
1 % p.c. board. drilled £1-00
2 x 0-01 (4p each} 8p
3 % 0-02 (4p each) l2p
Total Price per unit {11 units raquired) £5-29
ESU/6 Divider and Touch-Senunltive Keyear Unit
1% AY-1-872116 £1-30
M x diodes low naise high resistance (5p each) £1-50
6 x lransistora 2N3703 (12p each) 2p
12 x elect. caps 3: 3uF 25V (5p each)} 6lp
58 x rasistors watt 5% (1p each) SBp
14 % termina! pins (;p each} ki)
1 % P.G. board. drilled £1-00
2 x 0-0% (4p each) &p
4 % 0-02 (4p each) 16p
Tolal Prica (anly 1 unit required) £6-01
Power Supply
3 x yards main cable (T0p yard) 3ip
1 % malns transtgrmar 20-0-20 1A £2-45
1 % mains plug and sccket Tép
2 X tuse holders (20p each) 40p
2 x fuses 1A {6p sach) 12p
4 x rectifier diodes {5p sach) 20p
2 x alact. caps 2,200pF 40V {95p each) £1-90
1 % etect. caps 1.000uF 35V A0p
2 x rasistors S5W (12p each) Hp
1 % neon lamp 25p
1 % pel with swltch 54p
1 x metal kncb 55p
2 % capacitor clemps (5p each) 10p
1 % ¢hassis 60p
Tetal Price {only 1 unit required) £8 81
1 x voltage reguiator £1 75
1 % 5octava keybaard C-C or F-F £22-00
1.x cabiret, tront plate and fittings £26-00
1 % jack socket 15p
1 % switched jack sccke? 50p
1 % steren jack socket 25p
1 % stereo jack plug 25p
4 x racker swilches {29p each) £1-16
1 % headphone amp. buill and tested £2-89
1 % leud and scfl pedal £6-40
1% tremolo unit tor TSE3 only £3 68
1 % tonelarming unit for 7553 oniy £5°50
1 x variable capacitor, 10 turns £3-72
1 x GUSO0 bullt and tested, M.T.G. £13-05
3 x yards goid wire {59p yard) £t 77
2 x yards rhodium bar {£1-50 yard) £3-00
3 % yards 25 core cable (58p yard} £1-74
61 x tarminal pina {}p each) 0ip
1% pro amp lor TS50 only £1-95

£168-81 + £21-10 VAT
£172-72 + £21-59 VAT

TS50 Complete Kit

T553 Complete Kit

Carriage on Compiete Kil £6 (L.K. only)
wide ranga of Electrenic Organ Kits available. i.e. Mayfair Mk. 1l
Portable Organ—4 octave keyboard, 4 pitches, 10 voices, sustain,
vibrato, spilt keyboard. transpose control. Prica £166 inc. VAT, carriage
£6 (U.K_ only). Overseas customers C |_F. at cost.

Also available from stock, a huge quartity of specialised [.C s and
components. Send B0p for catalogue. Data Sheets for organics 25p.

( Makellght work

of wiring -
W|th the N[W\’

- SELFADHESIVE
= S

Countless uses in industry and offices

*QUICK AND EASY TO APPLY -
EVEN [N AWKWARD PLACES

% SAVES DAMAGE TO WOOD AND PAINTWORK

%STICKS ON INSTANTLY : HOLDS WIRE FIRMLY

You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs — it's wonderfully
gasy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD. &
81 Piccadilly, London W1V OHL. Tel: 01-629 9 95%6. )

CMOS WITH DISCOUNTS!

Any mix: Discount 10% for 25—, 25% fer 100~, 33:% for 1,000

. Cij[lecfmmc mudtcaf _ﬂnjfrummb

Showrgom: 12 Brett Road, Hackney, London ES 1JP. Tel.
01-986 3455

Companent Shop: 40a Dalston Lane, Dalston Junction,
London EB 2AZ. Tel. 01-249 5624

4 CMOS!
4000 4N HET 1M AT Kl TS 1o 14853 g LED DIAPLAY!
001 0m OB 1M Am TR M 1dF MSE MR geeaan Y e
007 R AR BN AT BB i M 45X 8B p)amrE g Top
W0 1N M T H A7 BN e Pl MSM VT o mgEixgse s
W W W DR QB B 1z 1T WSR 1M pUTRE7x Q-6 M
4000 187 W2 W LR M WIS TS 4SH 15 pL-750E §-§° e
008 pAE A T2 A5 B b 16F MR 4 DLTOEO I Hm
00 B W TM A% M fuR 4 ST R 1
W LS 1M W% - RS 73 MR 110 RED LEDS
017 BB S 1A DT N THD 1M R 182 B 15p
w011 AW W47 1 WM 2E WS 3T WM R O e
O -1F 04 BB A0 W s 1
0 112 WL K M W e - CLOCK CHIPS
08w K0 - 0w 4 s b AY-5-12284 £356
A7 111 W T 0% B TR 1 MK 50253 £5:5¢
A6 11p 052 T 095 1-00 WS 0- :
010 AW A5 1B Q|1 1T 5S4 SOLDERCON PINB
A0 M 05 T M2 M uSE B 100
A 14E 955 T8 QI 216 18 g 1000
W22 10 A% T AOTC4 DM {0 3 200
A 1w ST AN 07 M s 1
oU R ﬂ :-: A DR ST 1T S CiL SOCKETE W4 PIN 13
FEENE | M0 BT 512 1D 1482
X 1R W MR 0 AN G 34 U5 AED ACRYLIC FLYER
a2 MW B2 WM AR 1TE BIS 347 1ese Far LED. displays
e ] ﬁ :: H'ig- :-Il |gle T 1458 157 % §2 % 3mm Top |
4B 1P 7 M 87 AR 1T
WX QMW 4 175 ST 1M 14580 PUSH SwiTCHES |
wWN 24 M BN 43 SN 1T Type SWI 15p
4032 1 408 -1 gm0 1 452 1M e
01 1M M7 B 8 W 2T T U OP-AMPS
4u I BT M iz 1 S22 118 1sis e GA 30 (COS/MDS) £1-00
Wl 1T M7 RN e 1T 15} CA 1140 (BIMOS) Wp
i M 0T VM T 188 14SET 1 741 Minidip Hp
Tarmue: C.W.0. Add YAT 10 all pricss at 8%. Pest aic. UK. 25p (+ 2p = 27p) par
ardar. All orders processec same day, Cfficia) Govt., 'Varuity, Poly.. stc, orders

{writien or telsphoned) welcome

1006

‘GREENBANK ELECTRONICS (Dept. E12P)

94 New Chester Road, New Ferry, Witral. Merseyside, L62 SAG, England,
Tet: 051-645 3191
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HY5

. Preamplifier

HY30

15W into 80

HY50

26W into 801

HY120

60W into 801

HY200

Crossland

H FEATURES: tharmal shuldown: vary low distortion: load line protection: integral heatsink: no extarnal
120W into 80

The HY4C0 is I.L.P.'s ""Big Daddy " of the range producing 240W into 401! It has been
H Y4 designed for high power disco or public address applications. If the amplifier is to

240W |nt0 4ﬂ Includes all the qualities of the rest of the family to lead the market as a true high

POWER SUPPLIES: PSU3G—suitable for two HY30s £4-75 + 58p VAT, P. & P, free. PSUS0—aultable for twe HYS50s £6- 20 +
77p VAT. P. & P. free. PSU70—suitable for fwe HY120s £12-50 + £1 00 VAT, P. & P, free. PSUS0-—suitable far one HY200
£11:50 + 92p VAT, P, & P, free PSUtB0—suitable for two HY200s or one HY40D £21 + £1-63 VAT, P, & P, free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
Input functlons {(mag Cartridge. tuner. etc.) are catered for Internally, the desired
function is achieved sither by a multi-way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to externsl petentiometers (not Included). The HYS is compatible with all |.LF
pawer amplifiers and power supplies. To ease constructlon and mounting a P.C.
connector is supplied witk each pra-amplifier.

FEATURES: complate pre-amplifier in single pack, multi-tunction equalisation: low noise; low
distortion; high overload: twe simply combined for sterec. :
APPLICATIOMS: hi-fi; mixars: disco: guitar and argan: public addrass.

SPECIFICATION: inputs-magnatic pick-up 3mV: ceramic pick-up 30mV: tuner 100mV: microphane
10mV; auxillary 3-100mV:; input impedance 47k a1 1kHz. Outpuis—tape 100mV: main output 500mV
AM.S. Acltive Tone Controls—trebls =12dB at 10kHz, bass +120B at 100Mz. Oistortion—0-1%
at 1kHz, algnilinolse ratio 68JBE. Overioad—38dB on magnetic pick-up. Supply Vollage— = 16-50V.
Prica £4-75 + 59p VAT. P. & P. free

HYS mounting board B.1. 38p + 6p VAT. P & P. free

The HY3G is an excitlng New kit from | L.P It features a virtually Indestructible

15-240 WATTS!

I.C, with ghort circuit and tharmal protection, The kit consists of: 1.C.. heatsink,

P.C. board, 4 resistors. § capaciters, mounting kit, togethar with easy to follow AVAI LABLE
construction and gperating instructions. This ampiifier is Ideally suited 1o the

beginner in audio who wishes to use the most up to date technoiogy available.
FEATURES: completa kit: low diatortion: short, opan and tharmal pratection: ensy o puild.
APPLICATIOMS: updating audio eguipment; guitar practice amplitier, test ampiitiar; audio osciflator.
SPECIFICATION: Output Power—15W R.M.S. into 8(1. Distortion—0-1% at 15W. Input Sengltivity—

EX STOCK

500mV, Fraquency Response—10Hz-16kHz — 3dB,
Price £4.75 + 59p VAT. P. & P. frpe

The HYS0 leads |.L.P.'s iotal integration approach to power amplifier design
The amplifier features an integral heatsink together with the simplicity of no external
components During the past three years the amplifier has been refined tp the extent
that It must be one of the most reliabie and robust High Fidelty modules in the World.
FEATURES: low dlstartion: integral i k: only five cor 7 smp cutput Iransisiars; ng
exisrnal compananty.

APPLICATIONS: medium power hi-fi systems. low powar disco. guitar amplifier.

SPECIFICATION: Input Sansitivity—500mV, Qutput Powsr—25W A.M. 5. into 8.1 Load Impedance—
4-160. Distortion—0-04% al 25W sl 1kHz Signal/Nolse Ratio—75dB. Frequency Response—10Hz—
45kHz —3dB Supply Valtage— = 25V, Size—105 % 50 x 25mm.

Price £6-20 + 77p VAT. P, & P. free

The HY120 is-the baby of |.L.P.’s new high power range. designed to meet the most
exacting requirements including load line and thermal protegtion this amplifier sets
a new standard in modular design.

FEATURES: vary low distortion: integral heatsink. foad line protection: thermal protecton: five
cannactions; no axternal components.

APPLICATIONS: hi-fi; high quality disco; public addreas: manitor amplitier; quitar and organ.
SPECIFICATION; input Sensitivity—300mV. Ouiput Power—S0W R.M.S. inlo Bl Load Impedance—
4-1601. Diatortion—0-04% at 60W st 1kHz Signal/Noise Rato—8008 Frequency Response—10Hz—
A45kMz —3dB. Supply Voltage— £ 35V, Size—114 x 50 x 85mm

Price £14-40 + £1-18 VAT. P. & P. free

The HY200 (now improved te give an output of 120 watts) has been designed to
stand the most rugged conditlons such as disco or group while still retaining true
hi-ti perfermance.

camponents.

APPLICATIQNS: hi-Ni: diaco: menitor: powar slava: industrial: public addreas,

SPECIF;CATION: Input Sensithity—500mV, Oulpul Power—120W A M S. Into 8. Load impedance—
4-16(1. Diatortion—0-05% at 100W at JkHz. Signal/Noise Ratic—96d8, Frequency Aesponse—10Hz—
45kHz —3dB, Supply Voltage— = 45V. Size— 174 % 100 x BSmm

Price £21-20 + £1-70 VAT. P. & P. free

be used at continuous high power lavels a cooling fan is recommended. The amplifiar

power hi-fidellty power module.

FEATURES tharmal shuldown: very low di ‘on; load line ¢ ng #xternal componanis
APPLICATIGNS: public address: disca: pawer stave: Industrial.

SPECIFICATION: Oulput Power—240W R.M.S, inte 4. Load Impedance—+-18F1 Distortion—0-1%
ai 240W mt TkHz. Signal' Maisa Aatlo—54dB. Frequency Response— 10Hz—45kHz — 3dB. Supply Violtage
~— =45V, input Sansitivity—500mV. Size—114 % 120 % BSmm.

Price £29:25 + £2-34 VAT. P. & P, froe

Please supply ... .. ... ... .. ... ... . ... ..

I- LP EIeCtronics Ltd- Total Purchase price .. ..... ... ............

H i Enciose; Cheque OO0 Postal Orders 0 Money Order O
Ouse, Please debit my Access account 00 Barclaycard account OO

NaCkington, canterbury Accountnumber ... . .. ... .. ... ... ...,

Kent CT4 TAD Name and Address ..... . ........ M ..
Tel (0227) 63218

Regrstered office No. 1632630 Sighature. ... ...
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Stop wasting time saldering
The NEW MW BREADBDARD accepts
Transistors, LED's, Diodes, Resistors, Capacitors
and alt PIL packeges with 6 to 40 pins

PLASTIC BOXES IN 5 S1ZES

EYE CATCHING INSTRUMENT CASE

Easily drilled or punched, grey ABS
boxes incorporate slats for 1.5mm peb’s
with |id fixing screws running Into integral
brass bushes

Includes slet-in Cumpunen;ﬁ'ppurt Bracket and has over
400 individua! sockets, ptus Vee & Ground Bus Strips
Price £0.72 {inciudes VAT & P.P|

Removabie Red, Crange ar Grey covers.
Black chassis with support brackets
QOverall size 250x167x68mm
Price £11.86 (includes VAT & P.P.}

{1-9) 490 (104)
{19) 62p {104

100x50x25mm  S1p
112x62x31mm  59p
120x85%40mm 68p {18} 62p  {10%)
150x80x50mm  77p  {1-8) 74p {104}
190x110x60mm £1.33 {1-8} €1.30 (10+)
Palystyrene version
Plain inside, na integral bushes
132x61x31mm  38p  {1-9} 32p  (10+4)
Add 25p per £1 order value far Post & Packing
TYPE A NEON INDICATORS
Held in 8mm hole by plastic bezgl
150mm wire leads

POWERFUL 12 VDLYS MIN! HAND DRILL
Ideal far drilling
pecb's, chassis and
modet-making

Supplied with 2 ¢ollets that accepd drills,
and teols with up to 24mm dia. shanks
Price E£7.56 (includes VAT & P.P.)

ECONOMY QUALITY LED's
50 far only £5
100 for only £9
Mixed bags, all sizes, various colours

-
e @E‘
16"
o [ E——
R —
lans

A
i Y

Red, Amber, Clear, Opal 19p sach
Green 2Bp each

SEVEN SEGMENT OISPLAYS
Economy Quality — Only 66p
0.3" — Red
Common Angde — Left Decimal

Fult specification displays also available
Aed, Green and Yellow
£1.35 each inc. data

FULL SPEC. INDIVIDUAL LED's
Red {any size} £0.756/pack
Green, Yellow, Orange {any size} £1.20/pack
Packs contain § LED"s, clips ard data

TYPE MP NEON INDICATOR
150mm leads, he'd in 6.4mm hole by nut

P.P. Note, Unless included in price add 25p post & packing
for orders totalling uncer £10Prices include VAT and are
valid in UK onty for 2 manths from journal issue date.

OH LAMPHOLDER
Far LES or Midget flange lamps
13mm haole fiking, lamp not included

k Red, Amber, Clear, Opsl 20p each

On afl orders quote reference PE/12/76

Michael Williams Electronics )

&7 Vicarage Av., Cheadle Huime, Cheshire SK8 GJP

Red, Blue, Green, Amber, Clear, Opal, Qrange
Price 26p each {See P.P. Note below}

Quantity quotations on request.

LEKTROPACKS
17 Turnham Green Terrace, Chiswlck, London, W.4. Tel: 01-994 2784

d NEW % FULLY GUARANTEED COMPONENT PACKS & FULL SPEC SEMI-
CONDUCTORS & AVAILABLE {N LOW COST PACKS OF TEN 4 ALL FRICES INCLUDE
VAT AND U.K. POSTAGE 4 NO HIDDEN EXTRAS % TEN PACKS LESS T5%.

FPrica per 0 Prica par 10 Price per 10 Prita per 10

AC12E 0150 BFY52 -8 TIP31A . 1N4006 E
AC12B £1-20 BFYSD oK TIP}IB -t 1Nd148 070
AC1TE £1-20 BFX29 -4 TIP3IC o N7OB £1-20
BC107 £1.00 BEXEL £3-00 80 2N70B £1-50
BC108 £ BFXBY €06 TPmB -5 2N930 £2.00
ACH4 £1 00 BFX68 250 TPRC -8 2N2218 1220
BC126 £1-00 BYi27 £1-20 TIPIA €509 2NZ304 .60
BCi47 £1-20 BIY5S £1-00  TIPXIB -4 2508 £2.5¢
BC146 £1-20 068 £5:00  TIPBC £13-08 2N2907 £2.00
BC16E £1-20 D3 Duac -8 TIPMA £13-50 2N2926 2"
BC1E2 1120 MFC20 5508 TIPMB r1a-p0 ENI053 220
BC1E3 £1:20  MPF103 L3-8  TIPMC £15.30 2N3054 £4-56
BC184 £1-20 MPF104 £3-80  TiPGSA £13 50 2ZN3O5E £5-00
BC212 212 NKT135 £200  TIP3SB £14-50 2N3643 £2-80
BC213 £1 20 CATD 200 TIPISC £15 30 2Na702 £1-50
BC214 120 D00 £0-80  TIP3BA £30-00 2NAT03 £t o
BC237 £330 Oa202 £0-80 TIPaeE £32.00 2N3T06 £1-20
Y38 £lo-30 QAz11 £2.50 TIP3C £38-00 2N3707 £1-50
BCYTD £2-00 71 £160  TIPAIA 8. 30 2N3B1Y £2-20
BCYI 20 TIPRSA 450 TIP2A 510 2M3820 £2.50
BCY72 3200 TIP2B £5-50  TXALZZEB 3A 2N3004 £1.38
BOT31 £3-00 TIPRIC £6-8F 400V Triac  £4-50 2N3905 £1-30
aD1a2 £3-58 TIP30A £5-40 1Ng14 £0:80 2N3N06 £2-00
BF154 £1-00 TIF30B 26-80  AN4002 £0-50 40360 £4-00
BFigs £1.00 TIPXNC 7-M 1N4004 £0-7D 40361 £4-00
BFYSD £2-20 1N4005 £0 75 #0362 £4:00

THERMAL GAS SENSOR. Figaro TGS105 £2 25 each. As used in Sept 76 P.E.
Gas/Smoke Datector,

Qrgan Constructors
T3-NOTE BASS PEDAL BOARD
Hard wearing plestic covered steel fevers. Change-aver contacts an each note,

Slightly shop-sciled thariore less than half price £12-50 each
Miniature Meins Transiormers
Pr. 240V a.c. Sec. 12V 150mA. 10 for £5-75.
SPECIAL REDUCTIONS OF EAGLE INTERNATIONAL PRODUCTS
Whila Stocks Laat

ARP Aeduced to
TPA160 P A. Amplifisr 240V 2 c. £149-00 £68-
TPA4G P.A. Amplifier 240v a c./12V d.c £81-00 £3-50
AGT1 Audio Signal Genaraior £61-00 £30-50
SGT0 A.F. Signal Gensrator £54-00 £35-00
SACT4 7+ TW S18reo Amp. Maduie £9-50 £7-50
SACH 16 < 15W Starec Amp. Madule £14-50 £10-95

All prices include VAT and U.K. Postaga, Callers welcome. Also in stock & large
salection of second-hand records——callars only.

L ECTRe sAg

et

# Capacitive Dischge

#”,
M Electronic Ignition Unit

IMPORTANT NEWS:

‘We are pleased to announce that the '‘Manta'—one of the
highest quality ignition units available—is now supplied in
Kit Form,

Construct this top performance electronic ignition unit and
benefit from improved petrol consumption, smoother running
and instant starting for your vehicle. ONLY
Kit price (including postage and packing, VAT, full

assc;bly n(nd instaﬁagun iﬁslructio?'ls: : 216“50
{Ready-madc unit available at €19-85, including VAT, postage and
packing)

Plesse sead $.A.E. 1oday for full detsiis of this 1op quallty malf and our illustrated
brockure ' Flectronic Ignidon—How It Works"

ELECTRO SPARES

Dept. P.E., 187a Sheffield Road, Chesterfield, Derbyshire
541 73Q. Tel. (0246) 36638

1008
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New to the UK from PRONTO

Battery operated LCD read out i i
CALENDAR CLOCK KIT -crystal accuracy- Al

Bold Digits-runs on two Penlight Cells.
MUU-EE’ W

Now Is the time for the hobbyist to move into Advanced
O @ @ ~rRanNnTO
o

Tachnology with Prontol

PRONTO MODEL 301 — The first compietely portable liguid

crystai display, digital CALENDAR CLOCK KIT offered in the

United Kingdom,

*Battery opearation — two small alkaling cells give a minimum
iife of 12 months,

*Superb accuracy through crystal control — of 2 minutes a year

*Wide angle display with y Inch drglts

* Push Buttons give choice of 3 display modes — hours minuies
on 12 hour display with flashing colon, or secands, or date.

*PRONTO 381 comes compilate with easy to follow

instructions AT£29‘50includ|ng V.AT. You save —_— —— GI‘

Pounds off the recommaeanded retail price of a Please send me — E{ %

comparable made up clock. ey 3
TERMS: Cash with erder — maka a cheque and/or postal ordar I PRONTO 301 KIT/S i AT
payable to PRONTO ELECTRONIC SYSTEMS LIMITED. AT £29.50 EACH (Plus P & P)
(P&P UK £045 Overseas£1.50)  .|pgenious gravity alarm — time setting PRONTO 304 KIT/S

mode switch * Full assembly instructions | AT £15.50 EACH (Plus P & P)

AT£]5"50‘including V.AT. |

1059

N S

With all PRONTO products — enguiries My cheque/P.Q. for ____is enclosed
from the Trade, as well as the Hobbyist, B
RROMTE are welcame, and you can aiso buy | NAME
— individual components!
PRONTO Flucrescent PRONTO CONSTRUCTOR'S CLUB I ADDRESS
Display Alarm Clock KIT When you buy your first Pronto kit
Vake up to the etectronic age with the you're automaticaliy a Member of tha |
new PRONTO 304 Alarm Clock PRONTO CONSTRUCTOR'S CLUB. It
*Large Bright Grean Display will not only keep you in the picture on |
*Alarm with 10 minute ‘sncoze’ feature naw Ideas and kits . . . but gives you Pronto Electronic Systems Ltd.
*AM/PM indicatlon and simple setting FREE a £2 Voucher against the purchase l 645/647 High Rd., Sevan Kings,
* Automatic brightness control on digits of vour next kit! Essex |G3 8RA. 071-580 2041
governed by room lighting Isn’t it tlme you joined the Club? L — e — . _fieg. aftica No wiror

re you only

HALF
a Constructor?

E For a year or two /'was only half a constructor—struggling

‘-"L’ along trying to find the right components by tramping

- from shop to shop. Then | discovered Home Radio and

k- their marvellous Components Catalogue! i{t's made life so

: much simpier for me—I| can soon locate just what | need

and then order by phone. | really feel that now | can claim
to be a complete constructor.

\

The Homae Radio Campanents Calalogus consists of 200 pages r‘ e b Al e A e Y
containing some 5,000 itema, nearly 2,000 of them iMustrated. Please wrile your Narme and Address in block capitals l
Everything is set out so clearly the catalogue i3 a pleasure to

use. When you buy one you also recaive free a mini catalogus NAME

filled with super bargains. The saving on some of your purchases
from this bargain list alons can more than pay for your cataiogue
The calalogue costs £1 plus 40p for postage and packing. Why ST
hesitate? Send off your cheque or P.O. for £1:40 sow, and l

discover the satlsfaction of being a compiate constructor!

ADDRESS

HOME RADIO (Components) LTD . Dept. PE Foga Mo
234-240 London Road. Mitcham, Surrey CR4 JHD #7984 Lendon
‘ EE i EE Ak ik A e R e D O B
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One of these
could

make
anew

PRACTICAL
WIRELESS
December issue
How to make a Chromachaser
for Aashing lights at discos,
a VHF Converter

Start of B new

‘8 Dack Projects’ series.
OUT NOVEMBER 5

| PRACTICAL

WIRELESS = |
tXTRA INSIDE!

T T

Take a look at the labels.
Each one a formula
for making you forget
the stresses and strains
of modern living.

The message of each name is:
make something.

Make a digital clock . . .
make a coffee table . ..
make some new sounds.
The sheer concentration
involved in constructional
projects like these
smoothes away

the tensions.

Any one of these
“Practical’’ magazines
packs so many hours
of creative satisfaction
that it could make
a new man of you.

' :

TELEVISION o il _

Decemberissue . ELECTRONICE |
aarto:all ment, i T

andip slroalts ¢ > TRt

for the constructor
and servicing the \
Philjps G8 Colour Chassis

and the Philips 320.

OUT NOVEMBER 15 PRACTICAL

HI-Fl & AURIO
December issug

Ten loudspeakers
undergo the ultimate
test — [lve versus

EVERYDAY

ELECTRONICS
December {s5ue
Two big projects:
lrhow tomakea

series explaining
the mathematics
used in

electronics

OUT NOVEMBER 18

PRACTICAL
ELECTRONICS
December issue
Projscts for |
construgting a Gamesmachin
that produces i
random numbers for Dice,
Houlette and the Paols

and a Metal Locator

that is ideai for the

reproduction.

A buyers' guide to
music centres and
complaete audio systems.
A new series starting

on choosing

a hi-fi system.

OUT NOVEMBER 12

PRACTICAL
WOODWORKING

December igsue
Contents inglude a

a stexjeg storage stand

to bui

home improvement enthusiast.
OUT NOVEMEER 12

Pick up a‘Practical’and be a new man

and a carving project.
QUT NOVEMBER 12

A
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A Marshall {London) Lid Dept: PE

40/42 Cricklewood Broadway London NW2 3ET-
Tel: 01-452 0161/2 Telex: 21452

& B5 West Aegenlt St Glasgow G2 2QD

Tel: 041-332 4133

& 1 Straita Parade Fishpands Bristol BS16 2LX
Tal: 0272-65420172

& 27 Rue Danton Issy Les Moulineaux Paris 92
160-page Catalogua full of new produclts,
data, Jap aquivalents, etc., 40p

(30p to callers}

Geta grear deal from

arshalls

Trade and export enquiries weicome

Call in and see us 9-5.3¢ Mon-Fri 9-5.0C Sat

a4
3 TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K, [yE81, +2  EW A

A ] o . o .

All devices manufacturer's branded stock sciss o jarse o) CoNN O CCE  zme M":‘;'ARTU’;EE T°°'-5;”'°” QUALITY
o[BS 014 |BEiss  gamsiMNEN 12| oce s " ELECTRONIC PLIERS

N45E 1-4g | 2nza26 2N4922 065 | AD161 PA [ BC1B4 B BF{54  0-25[ LM30SK  1-80| (Cas 0.75
2NsSEA 1-54 1 Green 013 | 2N4923  0-70| ADIE2J  1-70 | BCIBAL D14 [BFI5 0-35| Lm3asa o8| ©G7T 041 NDCUTTERSINSUU‘TED?MNDLES
2Nds7A 1-7a ) vallow 0.13 | 2NS130  0-70 | AF1DE 048 | BC27 011 | gFig0 0030 | LMIB1AN 2-07| OG72 045 Aourd nose box [oint 4in
2N4 4-60 | Oranga 0413 [ 2M5191  0-B0 | AFT14 0-55 | BC208  0-1 | BF161 0-60 | LM702C  0-75| DC81 a-75 long
2N491 500 | 2N3053 0.2 [ 285192 1-00 | AF115 0-55 | BC212 8-14 | BF166 0-40 | LM708 OCE3 a-50 Diagonal cutters box [oint
2N452 5-75 | aN3054  0-50 | 2NS195 1.10 [ AF116 0-55 | BC212L  ©0-17 | BFI67 0-3| TOss 4g40| ORP1Z  0-TO 4n lon
2N493  5-98 | PN30S5  0-85 [ 2N5245 0.3 | AF117  0-55 | BC2Y4L  0-17 |BF173  0-33| BOIL  0-46| As3 180 FI 9 .
2NB9E  0-25 | zN3@a0  0-07 [ 2Nz 0435 | AF118 085 | BCZIY  0-17 |BF177 0-3| 14DIL  0-40] SL4TA 238 at nose box joint din long  £2-40
2NBg7 0-18 | 2N3351  0-M4 [ 2NS295  0-40 | AF124 0-65 | BCZ38 0-12 | BF178 0-45 | LM710 §-45| SLEIOC 238 Snipe nose box joint din iong E2- 40
2ME98 0-B2{ 2N33G2  D-14 | 2n5206  0-38| AF125 065 (BCZG -1 |BFI7E  0-M |, u12aC  0-e0) SLENIC  2.38 \ :
2NESS 0-55 1 PN3333  0-15 | 2N5208  q-#b | AF126 0-85 | BC251  0-15 |BF180  0-45 | L pa7an 5L012C 338 DESOLDERING TOOL £5-00
ZNT06 0-12 | 2N3334  0-15 [ ZN5AS?  0-29 | AF127 0-84 | BC253 0-2 | BF181 0-453% TOsy o.m| SLE2NC  3.50
ZNTOGA  0-12 | PN34D2  0-30 [ INSASB  0-26 | AF139  0.80 | BC2S7 017 |BF1B2  0-45[ apiL poas| SLME 2.s0
2N708 0-21 | 2N3614 0-15 | ZN5459  0-29 | AF186 0:50 | BC258 0-17 | BF183 0-45§ 14DIL  0.e0| SLEZAC 5.7

{ g:;?g g-gg ZNzL‘: 0-17 § 2N5432  0-42 | AF200 0-70 | BC259 0-18 g:::; g-:l; LMZ47CN Q-78 | SLE4OC  4.00

+55 | PN3416  0-23 | 2NS494  0-45 | AF238 074 [ BCEY 021 -3 || M748 SLBAIC  4-00 .C.
2N718  D-22 | DN341A  0-27 [ NS496  0-50 | AF24D  0.90 [ BC262  0-18 | BFIS4  0-%2[ DL g.44 | SN7GO0IN 2-28 ;&E%A%':SEE:ENKL%&H‘:Q?& 17,
INTIBA  D-40 | ZN3440  D0-B7 | 2 0-45| AF279  ¢-80 | BC263  0-30 [BF185 01| iDL g-47 | SN7BOTIN 1-50 2-5W 35 P P
2NT20  0-B9 {IN3A4)  0-7W [ INGDZ7  D-45( AF280  0-85 | BCIO  0-45 | BF196 013 3000 0-58 | SN760ZIN 1.45 c socp'ns
o142 2 1-20[4N128 080 | ALT02  1-50 |BC301 045 |BF197 01 iu7805P 1-39 | SN7BO33N 2.50 KETS & DIL 14p, 14 DiL 13p, 16 DIL
2Ng16 O-a3 | 22638 0-1 | 3Ni3g 1-45 | AL303 1.50 | BC302  0-40 | BF194 15 [Lmrarze 1-m | sT2 0-20 16p.
2N918 0:34 | 2N3SIBA  0-18 | 3N14D 1-00 | BC107  &-14 | BC303 0-60 | BF200 -3 f p7a1sP 139 | TAAZED 125 RESISTORS W 2p (100 per value £1-30)
2ZN9Z29 ©-25 | PNI6ID  0-30 | NI4T 0-05 | BC10B 412 | BC307 0-20 |BF225]  0-25 [LMrE24F 1.3 | TAA30DC 2.67 W Jo {100 per value £2-00} =

| ggz :-g g:?‘o; :‘ﬁ wm‘o g: B(c:ms ©-15 | BC3C. 014 ggn; :-gﬁ Loogg; ::g TAAZSD  2-48 SCORPIQ CAR IGNITION KT £12°85,

5 - 4038 - ac113 o117 | BC30OC  0-25 4! -34 |[MC1. ° TAASSD  0-50 JUMBI GMENT DISPLAY:! . 16.
2N1303 - | ongrgm p-vs | 0o62 0-4b| BC115  0-19 | BCIT7 0-14 |BFR46  0-75|MCI130 1-98 | TAAGIIC 2-28 n..m"tﬂf_ “ LAYS £2-16
104 0¥ | ougnd  0-15 [ 40360 100/ AC1E 619 (BCIE 0-13 |BF284  0-20 | MCTIP 075 | FAAS21 215 M MINITRON £-50
2N1X05  B-40 | oNa7es  0-15 | 40388 0-8¢| BC11GA ©-20 } BCEF  0-15 | BF25S 0-20 | MC1351F ©0-87 | TAAG61D 1-32 LEDs Red. green and yellow, - 2in or 0 16i
NTIO6 045 | oNI7OE 0.4 fanded 0-80| BCH17 022 (BC33A  0-N [BFE? 0.7 | MC1352P 0.87 | TRABAIB 250 5 aanumn ancivelow. v s ogUitoin
N30T 045 | ouzror 0418 f4Daos 1-20| pCc1ie 016 | BCS47  0-12 |BF258 049 | MC1486L 3.05 | TBAEST  1-a0 [ Oid 24p.
2N108  a-80 | 23708 0-14 | 40406 0-41| BC118  ©0-30 |BC548  ©-1 |BF259  0-48 | MC1469A 2-50 | TBAD 1-2
2N12?? :-3 2NI70Y n':s 40407 o-: BC121  $-45 {BCS49  0-13 | BFR3S n-;l MEW 0-20 | TBAAID  1-18

1 -80 | 2N3710 014 | 40405 0-501 BC125  0-18 |BCY30  1-0 |BFR7E  D-24 | MEC4O4 0-15| TBAB20 1-@ y
2NIE7IA 182 1NIP11 015040408  0-55( BC12%6  0-2% | BCYSl  1-08 |BFsz1A  2-60| MECe1z 0.0 | TRasz0 1.7 | SEE MARSHALL'S FOR CMOS
2N16T1IB 2-12 | 2N3712  1-20 | 40410 0-55 | BC132 -3 | BCYa? 1-1 | BFS2R 104 | ME41D2  0-10; TIL209 0 04018 1-0% { Crucaz 0.83
| ZNITI1 0-27 [ 2NIT13 2-30 [ 40451 2-30| BC134 015 |BCYA3  0-80 |BFS61  D-30| ME414  0-w | TIPRA  0-%0 cosomm 1.10 | D043 9-83
2N19CT  5-50 [ BNIZ16  2-45 | 40594 0-75| BC135  4-15 [BCYS4  0-98 [BFSsa 027 1-05| TIPNC 0TS CDaoz0 CD4G44 0 o4
2N2102  D-60 | 2NITI5  2-45 | 40505 0 85| BC136 0-19 { BCY38  2-D0 | AFX29 0-28 | MJ4A1 1-30| TIP30A  0-80 e €045 + 43
2NZ1AT 140 | ZNITIG 260 | 40601 0-70| BC1S?  B-14 18BCY42 060 |BFXI0  0-3B| M0 1.05] TIPJC 008 Dot o gD
N4 185 ONATT1 F-60 [ 40602 g501 BC140  0-50 (BCYSS  0-55 |BFX84  0-38[ayadt 155 TIPA1A  pis2 Coaaza EoRaii
NZ160  1-10 | 2nar7e v-To [ 40603 0%68) BC141  0-65 |BCYSY 0 32 |BFXBS  0-41 MJ2055  1-21| TIPIC D88 D Fa—
SNZ2IEA -4 | PNIT73 2-65 | 40604 0-60| BCla2  0.30 | BCYTD  0-25 | BFXA7  0-35 MJE3AD  0-S8| TIP324  b-TS o8 CO4510 154
2NZZIB  0-42 | aNI7RY  2-60 | 40636 %15 BC143  0-30 | BCY?S  0-26 |BFX88  0-32| MJE2RSS 1-26| TIPRC  1-00 CD4020 Foa i
NINGA 0-52 | aN3790  2-T5 | 40673 0-73| BC1A7 010 [ BCY72  0-24 |BFXBS  0-95| MUEIDSS O-TE| TIPX3A  1-00 = CO4518 1.28
NZZ20  0-35 3791 275 [ AC126  0-37| BC143  0-10 | BOM5  1-20 | BFYS0  Q-30| MUE370  0-84 | TIPAAC 145 COa034 Dadz0 1.38
ez 0-22 | 2NITS2 2.0 [ ACIZT  D-a4| BC14S 013 |BDSIE 1-20 [BFYS1  0-3|AUEI1 0.0 | TIPAA 120 2| SBs0a7 T8 | CDassa 4-07
2Mz2nA - 0. |aNgrst 920 | ACIZB 0-37| BCIS3 027 | BO121 2:00 |BFYSZ 0-26| MJESZD Q-85 | TIPMC 1m0
2NZzr2  0-25 | 2N3A19 D38 | ACISIV  0-35| BCi54 0-27 | BO1A 2-00 | BFY53 0-34 | MUES21 075 | TIPDSA 250 Fiaass snQUIE BbaUr CMOS nol listed
ZNZZ22A 0-25 [ PN3B20  0-2§ [ AG152v  0-50| BCI57  0-12 [ BD124 200 [BFyso  1-27[MPEI1T  0.35 | IPIBA  3.35
2N2368 D17 | 2N3BXY Q-5 f AC1S3  0-40) BC158  0-11 [ BDM31 051 [BRY3s  o-S0{ mPEI12 Q.40 | TIPMIA  0-m
mmzug.\ :-: N304 021 | ACI53K n-4§ BCIG0 D70 BD1Z 854 |BSXN 0.3t mgam °'§ H:ﬂzi 1-3

20 fONIS06 022 154 0-45| BCWE7  0-12 1 042 |BSX21 Q-3 MPF02 @ 4 o
2N2648  0-55 [ 2N4D26  g-87 | ACITE  D.40| BIC8  0-12 | BDI3&  0-42 | BUI0S  3-05[MPSAOS 0-20| TIPs2C 120 MICHOPHO?ESSOHS FROM
ZNZ647 110 | 94037 055 | ACI76K  0-45| BClea 0.1z | BDII 043 [BUZ05  2.40| MPSAOS 0-20| TiP2ess  1.00 @] MARSHALL'S
2N2904  0-36 ) 2N4O5B  0-20 | ACIOTK  4-4| BCiag p-12'| BD134 040 |C1060  0-85 MPSAT2Z 0-35| TiP30ss 080 d the article, buy the kits!
2N2004A 037 [ 2N4059  0.15 | AC1838K  0- 45| BCIGR g-12 | BO139 0-50 | CA3020A 1-50| MPSA5S 0-20 | TiSa3 0-30 Read the article, buy
2N2905  0-37 [2NADS0 Q.20 | AC187  0-45| BC170  0-18 | BD14D D50 | CADGZA 0-85| MPSASE 0-20| ZTX300  0-18 SCAMP INTRO KIT £62:37
ZNZOOSA  0:38 | INADE1  O-%7 | AC1BA  d-42| BC171  0-14 [ BD52s  0-35 [ CA3035  1-35| MPSUDS 0-40| ZTXI01  D-15 KEYBOARD KIT [59-85
2N2B0E 028 [ ONADE?  0-1 | AD142  0-S| BC1?2  0-12 | BD530  0-38 | CA3046  0-7)) MPSUDE 0-80 | ZTx302 0-20 Contact Marshall's for RAM'S
2N90GA  0-28 2N4128  0-17 [ AD143  0-7§| BC1?77  0-19 | BDY20  1-13 [ CAD4E  2.15| MPSUSS  0-45 | ZTX500  6-15 ; \ 5
ZN2SGT 0.1 | DN42BD  0-30 | AD143 0-T#| BC178  0-18 | BE115 038 | CA30S2  1-82| MPSUSE  0-45 | ZTX501  0-15 ROM's and PROM’s.

ZNZ9CTA  Q-2r | 2N491E 085 |'AD1SO 1-20| BC17Y 0-21 | BF117 0-70 1101 NESSSV  D-48 | ZTX502 &1 Full rang®e of Low Fower Schottky
2N2924  0-15 | 2NAS20  0-90 [ ADIE1  0-T5| BC182 011 [ AF121  0.55 |CAS0B9E  2-00| NESS6  1-30 | ZTX530 o and Octal Tristate BuMers.
22925 0-17 | 2N4B2Y 0-b0 | ADI62  o-T5| BC1B2L  0.14 | BF1Z3 055 | CAJ0OAQ 4-25| NESBOD  4-48 | ZTXS31 62

Potentiometers 1k} to
TTL FROM NATIONAL, ITT, TEXAS, SIGNETICS, ETC. 2M0 (E3)

E SNT4153  Q-F3 | SN7AIZS  0.94 "

SN7400  0-1 | SN7412 035 | SN7436  0-35 | SN7454  0-18 | SNTaa3  0-92 {SNT4100 115 | SN74154  1-23 | SNPATE  0-86 LinearorLog Single Double
SN74UT  0-1[ SN741 D25 | SNra4D 018 [ SNPEO 038 | SN74B4  0-35 [SNTATOT 030 |SN7a1ss 12 | SHTae0 12 M poony Bors (no 1kA 1og) 75p 5
SNT402 0-43 | SN7a41 078 |SNTa70 32 [ SNT4B5 125 |SNT4TIE 090 (SNTats7 ooga| snratat  z-se M RO (ST o =P
SNT403 0-43 | SNTM4Z  0-55|SN7472 028 [ BNTABE  0-20 SNTAITS 1-80SN74180 1-23 | sNmamo 1m0 M SO b3 50
SN744 0-10 | SNT445  0-04 | SN7473  0-30 | SNT40  D-43 |SN7412T  0-34| SN74161  1.20 | Sn74191 1-;3 o
SNT45 027 7446 0-B6 | GN7474 0.0 | SN7481  0-84 [SN74122 0-45[SN74162 1-20 | sn7e1e2 113 M Full range of yERO products
SN7406 9-27 | SHPM7  0-81|SNZ47s  0-40 | SN74S2 043 |SNTat2d 040 SN7Ates 120 | Snraimn 113 M gyncked. See Catalogue for
SN7407 0-47 | SN7446 081 | SN7478  D-30 | SNT4B]  §-43 |SN7A141 -T2 | GN741B4  ©-83 | SNTAISE 0.1 .
SN7408 0-18 [ SN7450  0-85 | SNT480  0-45 w-s; a-74 ng«"m 0-74 | SNTA185 093 | SN74vs7 o5y Ml detalls
SN7409 0-27 | SN7451  0-18 ) SN7481 1-10 | SN749: a-59 74150 1-20 ([SNT416T  3-70 | SNT4198  2-04 - i I
5N7410 0:35 | SN7453  O-18 | SN74EZ  0-87 | SN7406  0-78 PSN74151 0-77 | SNT41TE 100 | SNTHX Z-04 ‘Tﬁv‘a“ l;iporlzoﬂt;laar\’ert c:l

JACK PLUGS AND SOCKETS SUB-MIN CERAMICS B3V 1pF-

DIN PLUGS— T4g DIN CHASSIS SOCKETS—10p

0-015ukd)Se) SEND FOR OUA NEw 180 PAGE

3-pin. &-pin, S-pin 180°, 5-pin 240", B-pin. 7-pin and Speaker #n mono plastic plug 15¢

e ; 1“;2 A Sk fif; 5% POLYSTYRENE CAPACITORS [l CATALOGUE—CRAMMED WITH NEW
g e J

LINE SOCKETS—14p each Hn plastic swiich aockat 18p }?&E;ﬁ-oraw% 10p PRODUCTS, TECHMNICAL INFORMA.

3 gin, § pin 180° and Speaker

PHOMO PLUGS [screw tap)

Reg, white, black, green ar pallow 10p, Chrome 15p
LIHE PLUGS (same colou7} 10p, Chroma 15p
PHONO CHASSIS, sockels 3-5mm plug 10p; 2-5mm sccket 10p; 3-5mm line -sccket 10p;
{ aingle 7p, double 10p, 3-way 12p, B-way 23p, B-way 35p 2-5mm plug 10p; 2-5mm sockat 107

I ' PLEASE ADD VAT TO YOUR ORDER. POSTAQE AND PACKING 30p.

,TION AND ALL BACKED BY THE
USUAL SUPERLATIVE MARSHALL'S
SERVICE—FOR ONLY 4p POST-PAID
OR 30p TO PERSONAL CALLERS.
NATIONAL CLOCK MODULE WITH
ALARAM OR SNOOZEfa-50
TRANSFORAMER £1-30
SWITCHES £3-55

#n mlerao plastic plug Mp

$n ptarec chroma plug 30p Full range of MICA, FOLYESTER,

Hin sterso plastic Hne sockst 20p POLYCARS, TANTALUM and
1in atareo chrome line socket 35p ELECTROLYTICS alwayn in
Hn wterao plastic switched sockst 25p stock

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURER'S SPECIFICATIONS
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SMALL ADS

tronics, Room 2337,
King's Reach Tower, Stamford St.,
SE1 9LS. (Telephone 01-261 5918).

The prepaid rate lor classified advertisements is 15
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £12.00 per single
column inch (2.5cm). 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 ths
Classified Advertisement Manager, Fractical Elec-
IPC Magazines Limited,
London,

CONINTIONS OF ACCEPTANCE
OF CLASSIAED ADVERTISEMENTS

1. Advertisements arg accepted subject to the
conditions appeering an our currenl advertisy-
meni ratg cad and an the exprazs yndersiand-
lng thal ths Advertizer warmasts thst the

doss nal c any Act ol
Parliamant nor iz It an infringesmant of tha
Brilish Cndc al Advertising Practice,

3. Although awery cere is ulln. The Pyblizhars
shuil not be lishla Far clerical or printars’
arrees or thail copsaguances.

RECEIVER3 AND COMPONENTS

ZN7447 BCD-7 segment decader driver Bip

DL707 commar anade 7 seg. display £1-20
ZNA1I&E 3§ digit DVM IC inc. dara €590
ZN |040E 4 digit Count/Display IC £700
1040E (R} unmarked reject of abave
countsjdisplaysfresets 0.K. £3-00
ZMNID34E precision timer 50M5.2 weeks Q
ZNA435E B bit D-AJA-D converter £390
ZNA424F linear/gated/low noise amp. £1'00
ZN423T precision |26V ref. source £1-08
ZN414 radio microcircuic £1-35
7489 fully luncrional 64 bic readfwrice
memory-spaed failures £0-70

P. & P. 20p. Data sheers [9p each. (Mail Order].

GJD ELECTRONICS
105 Harper Fold Road, Radcliffe,
Manchester, M26 OR@

5 ¢-125 0-2 |INFRA RED
SS0LW
RED 15p 19p | Axial boad Sy

GmwW £1- 98
pansl Gy | 7p HP oPTO Dete free
cilp 1o OR 7p 33p | ORPiz fbp
OPTO-BOLATORS SCR'm S0V 100Y 40V Diac
T 1 &Y, 150khz ) TSt ¥p Tp Mp BRWC

2 5kY. SMHz

X SHp Ip
Avdeibond 2gm 400V TRIAGS 24 Fip 104 11580
ACIZ//T/ 15p| 2N2026(G) 12p | YOLTAGEREGE.
ADTEV/162  p | 2M3093 15p 5V 7805 Plastic
AF117 Wp | 2NIOS4 a5p |12V 7812 ! Amp
AF124/5/87 Mp | 2N3055 atp | 15V 131% all
BOCAOTKS  dp | 2N3TOmA4  1zp | 1AV TAIE C1S
‘il BG108C 12p | 2N38034:5:6 18p | 723 DIPI4 Sdp
BCIAT/AE  10p | 2r26es 3p m
BCISIAA  1Ip| TIS43 2p 0
BCI6ZHD  TWp| MPFI02  Hp | aa ooy o
BCIERC  13p| 2N3B1g Bp |2a 0V Aip
BC17//  1Tp | 2N3823 e | 24 400V Mo
Beaaa e 1P g % | 555 Timer_ 80p
BC21Z/aaL 12p| IN4001 3p | 556 2 x 585 1-10
BCYPU/TI/72 13p | INe0023 o | LM3sa 100
INAQOA'S Tp | 7400 e
BFISVE  12p| NAOOLS e
BRISE?  Wp| e i [OF AaFE |
BFY50/61 ;:p s o> | 7oaan e
B B
aAd? "
Ocn” © lop| DATCOMS 8 (Bi1 sockeTs
2NT06 10p| CAS1OAS0 7o | poin e
2N1T11 ma| 04N OASE 8 | yinp 13p
242219 QA00 % | jepin 14p
INZIOUST Vi | OAZ02 TP | Mice + bushes
eNZROLS/EA 18p| “ZENERG 2 7-33v | TO3 TOM Sp
2M2926(A) Tp| BZY88 orsim Bp | Dato Pen  79p

PRICES INCLUSIVE + 15p P. & P.(1stclass)

ISLAND DEVICES, P.0. 8ox 11, Margata, Kent |

GARBON FILM REB|STORS. 59 E12 Serles,
4W, 1W, +W. Mixed to your choice, 100 for
80p. Electrolytica 50/15V, Tp. Microprocessors
SC/MP, £18. MMes00, 833. P. & P, 15p—
CANDAR Freepoat, Reading RG1 1BR.

JPANEL WITH 10 5CRs 200V 1A, (2 Trans., 12

Ferrite Cores, etc, £] {25p). T.V. CONVER-
GENCE PANEL 2 x AC 128. 3 Slugged Coils, 3
Slide Switches, 11 W. W, Pacs, 3 Carbon Presets, 2

COUNTER I8/22V, worksan 12 V.,
£2.50 (EOP) COFPPER CLAD PAX. PANELS
177 % 94 909. k% 5" & far BSp, 121X 9" 60p.
FIBRE GLASS |3% % 5} B0p, 13 x 11" £1.50.
0.5. + 10%. AllC.P, List |5p. Refund an pur:has:
71b Assorted Components £2. 40 C.P.
J. W. B. RADIO
2 Rarnfield Crescant, Sale, Cheshira M33 INL
Postage In Brackets Mail Ordar Gnly

1012

R. T. SERVICES
(MAIL ORDER ONLY)

75 Hayfield Road, Salford é
Lancs,

FM TUMNER with R.F. Stage and A.G.C.
3 transistors, neg. carth 2% % 2 X lfin wich
circvit, £1-75.

MAINS INPUT TRANSFORMERS 20V.0-
20V 2t 2 amp, £2'95, New. &Y ac [ amp, £1°45,
New, 12V at§ amp. £1°45, New.

Mixed Pack of C2B0 scries Mullard capacitors,
100 for £1-15 ine,, P. & P, Send 5.A.E. for our

list prices.
Tel. 061-236 1541
All prices include VAT and P. & P,

TURN YOUR SURPLUS capacitors, transistors,
ete., into cash. Contact COLES-HARDING &

., P.0. Box 5, Frome, Somerset. Immediate
ensh settiement.

Precision Polycarbonate Capacitors
All High Stabdlity—exitamely Low Leaknge

%i? v AD(:mRA Gl’ 2 837V D.0. RANGE
aloe 90~ rice - af 0,
(uF) slons (mm)each ValuepyF 1% 7% 5%
L D 0-01-0-2  £1-28 I65p 50p
01 27 137 adp | 0-92-0-47 4138 7T blp
0-18 27 127 30p | 0-88 11-44 B4p iy
092 33 1s  sépi 10 S1-56 Blp €0
0-25 3 18 #2p | 16 #1794 #1218 a7p
033 3% 18 L] 2:9 2i-88 #$1.88 T5p
0-47 43 1¢ #1120 3.3 22.40 £1.80 8bp
05 3% 13 dl-18| 47 2g B8 £1-88 213
0-88 50-8 1p 41-25 | 68 £3.48 £2-82 21.47
1.0 &0-8 19 #£1.87 | 10 #4-98 £3-88 #2-01
1-5 503 254 41-84 | 15 4714 £4y8 22.BB
20 p0-8 95-4 £1.86 | 22 £3-60 2444 28-80

TAHTAL'IJI BEAD Gulﬂﬂonl—\'nluu avallahle:
0-1, 0-92, 0-33, 047, 0-68, 1-0, 29, 53 'n‘.ﬁﬂp!'
10V/48¥ or 35\.’; 10-O0uF at 18\’!20‘1’ o
§¥/10V or 18V; 33-0uF at §V or 10V
8Y; 100-0u¥ at '3V, All at 1gp* =m:h 10 lur ll 10°, 50
{ar 35‘ 100 for £8*.

TRANGISTORS & 1.0.%s

BCID'IJBIB By | *BC212/212L 18p 1 2N3055 50p
*BC114 12p | *BC213/91a% 11p | OCTL/2 20p
*BC147/8/9 10|: *BC314/214L 11p ‘NEbﬁlemlrﬂlp
*BCi1 *BF104/5 i%p | *7410 Epin DIL
®BO154/7/8/0 121 BEY@of1r2  R0p 32p
*BO183/1582L 11p | AF178 40p | ZN414 #1.15
*BOI83/183L 11y | AF239 34p | BNTEQI3ND
*BO134/184L 1%y | *2N3702/4 1lp £1-30

POQPULAR DIODEE—INU14 &p. 3 for 4Bp, 18 for Blp;
IND1# 6p, 4 for 46p, 14 for 0p; 1B44 bp, 11 for Blp,
24 tor #1-00, IN4148 Ep, & for 27p, I2 for 48p; 1N 4001
nin. 009 Bp; 003 a}p. 004 7p; 005 7p: 008 Bp; 00T B}p.
LOW PRICE ZERER DICDES—400mW, Tol 4 5% at
BmA. 3F; aV3a; ave; 4V7; 5V1; 6Y0; l\'ﬂ 6va; TV5;
avia; lvl 10V; 11v; 12V, 13V; 13 5\" 15V; 18V 18Y;
207: 29V 24V R‘IV; SOV; 33V, All at 7: uch. a8 1nr ah.
14 for 86p, 60 tor £3-18, BFECIAL OFFER: 100 Zenera
{may be mlxed) for £6-00.
RENIETOEJ—HIgh stability, low noise carbon film 5%
4W at 40°C, }W st T0°Q. E19 aerfes only—irom 2:210)
to 220 3. ALL at 1p* each, 82° lor 10 of any ona value,
70p* for 100 of any one value. SPECLIAL PACK; 10 af
each value 2-20 to 22M 3 (730 resiators) £5°.
8TLICON PLABTI0 RECTIFIERS—L-5 amp, wire-ended
DCAT:100 P.I.V. 7p {4 for 86p); 400 F.I.V. 8p (4 for 30p).
EBI‘!')E; REOTIFIERS—2§ amp: 200V 40p; 350V 45p;
0 P
SUBMINIATURE VEETIOAL PRESETS—0-1W only:
Allat fip® each; 60; 100; 220; 70; 680 ohm; 1k; 2ki;
4k7; 8kB; 10k; lﬁk' 2¢k; 47k lﬂﬂk' J20c; EBOk IM'
ﬂME 6.
PLEABE ADD 20p POST AND PACKING ON ALL
CRDERS. EXIMORT—ADD COST OF BEA/AIRMAIL.
Add 8% VAT to all itema excapt those marked with *
which are [73%

Send 8.A.E, for additional stock 15ats.
Wholesnle price lists avpilable to bons Bde companies,
MARCO TRADING (Dept. P.J)

The Old School, Edataston, WWem, Bhropsh|re
Tol: Whixall 484/465 (BTD ¢34 872)

{Propra. Mipnlcoat Trading Ltd.)

TTL SPECTACULAR!

{All amous makes. Prices include VAT) .

7400 I2p 7447  90p 74107 1%p

I 13p 7448  B2p 74|09 54p
7402 13p 7450 13p 74121  3lp
7403 13p 7451 13p 74122 50p
7404 I5p 7453 13 74123  59p
7405 I5p 7454 13p 74141  74p
7406  17p 7460 [3p 74145 73p
7408 ISp 7472  22p 74|50 £1.05
7410 1lp 7473 - 27p 74I51 &9
7411 20p 7474  28p 74151  65p
7412 I6p 7475  47p 74I54 £135
7413 33p 7476  2Wp 74I55 74p
7414  &5p 7480  44p 74157 Bép
7417  26p 7483 7ép 74160 £I-10
7420 IJp 7484  97p 74164 £1.35
7421 20p 7485 £1-03 74174 £1.10
7415  26p 7486 29p 74175 91p
7427 26p 74B% £2.50 74181 £219
7430 I3p 7490  4)p 74190 £]-25
7432 25p 7491 60p 74191 £125
7437  29p 7492 46p 74192 £1.08
7440 13p 7493 46p 741931 £).08
7441 &9p 7495  60p 74195 90p
7442 63p 7496 E9p 74196 £I-19
7445  80p 74I00  97p IN4I48  2p
ZTXIc8 7B ZTX360 I2p  IN4003 ip

Inecl 2102 1K Humury ﬂ
OL707E 0-3in. Display &
Min. order £2. P. & P. 20p {Ist class) C.W.0.

Send §.A.E. for full list
J. €. JONES (Dept. PE2I)
46 Burstellars, §t. [ves, Cambs.

PEIT 4XX
(Mail Order only)

BRANO NEW COMPOMENTS BY RETURN
Rlactrolytlc Capucitors 16V. 25V, 50V —0-47, 1-0,
2-2, 4:7 and 10mF Bp; 22, 47 E}D {50V 8p); 100 Tp
(50V 8p); 220 Sp {30V IUD). 600 1lp (50W 18p),
1.000 {16V} 15p, 1,000 {35V} 18p. 1,000 {60V ) BRp.
Subministurs Tantaiom Bead Elacizalytics—0-1,
0-23, 0-47, 1-0, 2:9 at 6V, 4-7/25V 11p: 1D/26V.
22!16‘? "HBV and 100/3Y 1
Mulinrd Min. Cecamic E1R Slrhl 83V 2% —10-47pF
8p; 56-330pF dp. Ceramis plats 50V ELl3 garjes
22-1.000pF and E6 serles 1,500—47,000pF gp,
Polyatyrane E12 Sasrima 6av Hatlzonte! Hunnli.u;—
10-1,000pF 8p; 1,200-10,000pF dp.

Mullard Polyestar B50V Variionl Mounting E8
Herles—0-01-0 1 dp; 0 18, 0-23 Bp; 0:33. 0-47 Hp;
0-6811p; 1-01dp, 1-5 20p; 2-2 2p.

Mylar (Polyeater) Fllm 100V V!rtlu! Mounting—
0-001, 0-004, 0-005 8p; 0 01,0-02 3{p: ﬂni 0-06 dp.
Miniators Benlslocs Elilutlb. E12 feriem 53—
Catbon Flim §W Lg-10Mg {10% 1A up) 1p:
Betal Film }W 10 3-23120 1.5p; Metal Fllm §W
1010—21{'“] 1-Bp; Mota| Film 1W 27(-10Mf

Ep
lNiHB 3p; IN4002 §p; 1N4008 Tp: 1N4007 Bp;
BC107/8/8, 147/8(9, 157/8/9. BF194/7 %p.
Fuses 20oun glass, 1}in glass, lin caramic #n.
Fout 10p {frce over £4).  Prices ingluslve of VAT.
THE C.R. SUPPLY CO.
127 Chasterfisld Road, Sheffietd 58 ORN

Mullard Components

Polyester C:pacstnrs C180

Ilp 1-S, IEp llu llp

Carbon Film Resistors. 0-33W 5% Hi-stabilicy
El2 series 4R7-1M. Your selection Ip aach.
09p 10+, 0-85p 100 +.

Return of posc service. Prigces include £21%4
VAT. Allow |5p for carriage. Mail order only,
All components brand new.

C. N. Stevenson {PE)
304 Avery Hill Road, Lonidon SE? ZjN

LOW COST QUARTZ CRYSTAL
OSCILLATORS
TTL cempatible.

Two plasiic encapsulated styles give
high accuracy and stabllity.
A.D.1Ll. package 12-5 X 20 x 10mm
(QC1313) 5-25mHz priced frem £7, and
a2 x D.LL. spacing, 20 X 26 X 12-Tmm
(QC1453) for 1-4mHz from £B, or for
5-10mHz from £6.

Prices apply for production guantities.

For full specification wrile or phone
ANN OPENSHAW
or
ALAN PEARSON
on Heywood 69911
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lluminated thumbwhee! switches, dccimal
cutput 50p each, End chaaks 25p per pair. Sub
min. | cfe toggle switch, very high @, 50p
each, Sub min. | c/e toggle switch, non lacking
50p cacli, Relay 3 &fo mains ecil$ round 1] pin
bazc £ each. P.C. or salder tag socket for
relay 25p cach. 19mm PYC adhesive tape. 313
metre rolls 50p pecr rall, Varc board 0-2in
pitch 4in x 3}in &appl"ox.) 10p cach. 4-care
comman screened cable 10p pcr metre. Seill
some P.C. boards kcft as advertised in " Practical
Electronies’”, June and August £1-33 each.

All prices include VAT and P. & P.
Minimum order L.

Free set of four plastic clip on P.C. beard sup-
parts for every full £] spenc.

Many other switches, rclays and other com-
ponents on special offer.

Frea list sent wlth every order.
PAYLOR CONTROLS LTD.

| WELLINGTOMN GARDENS
BURY, LANCS. BLB 2P@

BOOKS AND PUBLICATIONS

SERVICE SHEETS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows scep by
step how to rewind motors, working part or
full cime, without prévious experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
hew to gee all the work you need, etc., ate.
A goldmine of infermatien and knowledge. |
Only £3'90 plus 26p P. & P. From:
MAGN UM PUBLICATIONS, Dept. PES
Brinksway Trading Estate, Prinkaway
Stockport SK3 0BZ
Overseas Oistributors wanted.

VALYES, RADIO, T¥Y, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quatation
S.A.E. Posial export service. We wish to
purchase mew and boxed valves. Dealers,
wholesalers, ete., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, Last
Wittering, Sussex. Tel. West Wittering 2023.

FOR SALE

DOUBLE BEAM OBCILLOBCOPE. Separate
y-amps, accessories, manual, as new, carriage
pald #70. Mr. MARSHALL, 1 Hall Place,
Harbledown, Canterbury, Kent, CT2 8AF.

DISCOLIGHTS: 3-chan soundlights £17-50!
Strobes £22! Full gatalogue from—AARVAK
ELECTRONICS, 12a (L) Bruce Grove, London
W17, (D1-808 8923).

PATCHBOARD and 9 unuged Dawtron Synthe-
siser Modules, half price, 8.A.E. for details—
STEELE, 42 Quarry Road, Ryde, Isle of Wight.

EDUCATIONAL

UNIVERSITY OF sT. ANDREWS

PHYSICS AND ELECTRONICS

A new loint Honours BSc Degree course in
Physics and Electronics (UCCA course
Neo. 3350). Scocland’s eldest Universicy
offers the opportunity to study this
interesting comhination of subjects.

- Details from Physics Department, North
Haugh, Sc. Andrews, Fife, KYi16 955,

Theory and practica of
MOCEL RADIO CONTROL
And edition with latest circuitry
Qevelopment of propertional digital systems
- explained. Gives practical examplcs of a modern
digital system transmitter-receivce-decoder
and scrva’s,
£2-25 plus 35p P. & P. C.W.0,
SAEfor lists to:
D. ). & D. MODEL GEAR
58 Lowthar Grove, Garforth,
Leeds LS25 1EMN

WANTED

«GLENN MILLER"

Collectar requires rccérdings taken from BBC
broadcases during |1944.5 of the American Band
F s “*A.E.F. Band'’,

*lohny Oasmond

. etc  Condition

portant; tape copies acccpeable: good

price paid or will exchange from my uninue

collcenon. A. HIBBERO, §9 Wavarley Road,

_?.Iugl:zy'. Warks. Or phone: Day 76473, Evening
064,

WANTED, NEW VALVES, TRANSISTORS,
top prices, jopular types—K ENSINGTON
SUPPLIES (B), 367 Kensington Street,
Bradford 8, Yorkshire.

ELECTRICAL

BTYLI, GARTRIDGES AND AUDIO LEADS,
etc. For the best at keenest prices send 8.A.E.
for free fllnstrated Jist to: FELSTEAD
ELECTRONICS {PE), Longley Lane, Gatley,
Cherdle, Cheshire, SE8 4EE.

SITUATIONS VACANT

RADIO TECHNICIANS

Government Communicalions Headquarlers has vacancies for Radio
Technicians. Applicants should he 19 or over.

Standards required call for a scund knowledge of the principles of elec-

tricity and radio, together with 2 years experience of using and maintaining
. radio and electranic test gear.

Duties cover highly skilled telecommunications/electronic work, including

the construction, instaliation, maintenance and testing of radio and radar

telecommunications eguipment and advanced computer and analyiic

machinery.

Qualifications: Candidates must hold either the City and Guilds Tele-
communications Part | (Intermediate) Certificate or equivalent HM Forces
gualifications.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on entry) rising
to £3,385 with opportunity for advancement to higher grades up to £3,780
with a few posts carrying still higher salaries. Pay supplement of £313-20
per annum.

Annual leave allowance is 4 weeks rising to 6 weeks after 27 years service.

Opportunities for service overseas.
Candidates must be UK residents.

Further particulars and application forms avaifable from :
Recruitment Officer, Government Communications Headquarters
Oakley, Priors Road, Cheltenham, Glos. GL52 5AJ
Tel.: Cheltenham (0242) 21491 {Ext. 2270)
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SERVICE SHEETS, Radio, TV, ete.,, S0p and
§.A.E. Catalogue 20p and 5.A.E. HAMILTON
RADIO, 17 Bohemia Rond, 5i, Leonards,
Jussex.

BELL'S TELEVISION SERV|CES for service
sheets oo radio, TV, ete., T5p plus S A K.
Colour TV service manuals on request. 5.A.E.
with enquiries to B T.5.. 100 Kings Road,
Harrogate, N. Yorkshire. Tel. 0423 55835,

SERVICE BHEETS, radio, TV, ete. 18,600
models. Catalogue 24p plus S.AE. with
orders-enquiries. TELRAY, 15+ Brook Street,
Preston, PR1 7HP,

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KIXGS
PATENT AGENCY LIMITED (Esi. 1888),
B. T. King, Director, M.I.Mech.E., Registered
Patent Apgent, 148a, Queen Vietorin Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 8161. Telex 8338035,

LADDERS

LADDERS. Varnished, 20ft.- fin. extd.
£23.03. Carr. £1-20. TLeaflet. Alloy ext. and
Loft iadders.  Immed. despatch. THE
LADDER CENTRE (PEE), Halesfleld (1},
Telford, Balop. Tel.: 586644, Order ¢.0.D.

MISCELLANEOUS

NO LICENSE
EXAMS NEEDED

To oparata this miniature, salid-state
TRAMSMITTER RECEIVER kit. Only
£8'25 plus 20p P. & P.
'Brain-freeze” ‘em with 2 MINI-STROBE
kit, .pockat-sized ‘lightning flashes’, vari-
speed, for disco's and partics. A mere £3-80
plus 20p P. & P.
Experiment with a psychedelic DREAM
LAR, or pick up faint speech/sounds with
the BIG EAR scund-catcher: ready-made
modules, £4'75 plu= 20p P. & P.
LOTS MORE!L Scnd 30p for lists.

(Priccs include VAT).

{Mail Ordcr U.K. only),

BOFFIN FROJECTS
4 Cunliffe Road
Stonaleigh, Ewall, Surray (P.E.}

CINE/TAPE SYNCHRONISATION (STEREO
T00). Our kit converts Philips mono cossetlbe
recorders to varlable speed with spare track
for sync pulse recording or steren. Ideal for
the PE synchroniser. Only £9-95 (P. & P.
30p). A.M.P.C., 115 York Street, Cambridge.

oo THETREASURE TRACER
s MK “I Metal Localor

B Varicsp turing

® Bremns bent salhing matsl catar 81

B Firied with Faraday anaid

® Speakar wno asrphone oRArAlion

| 4.000 wraady sakt

B Prebulit search ool asssmaly

& Fiva trenmator cleeult

& Tharoughly pratassional knah

& Yau only reed soidaring lron screw-
rivar, phers Bnd mripd

& As seer on BBCA) and BBC-Z TV

Send stamped. addregsed envaiops

for teara

Compiete . Bullt and .

Comerea SEETAC /0 SRR TR RS Tl OCHTS

Post £1 + £1-18 VAT Past £1 - £1-58 VAT
MIMIKITS ELECTRONICS Bg CLEVELAND ROAD

LONDON £18 24N [Mail Order Qniy)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.5.U s, sweep
generators, test equipment, ete. Lower Beed-
ing 236.
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SUPERB INSTRUMENT CABES by Bazelli,
manufactured from heavy-duty pve faced
ateel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range. Competitive prices start at a low
82p. Examples: width, depth, height, Bin. x
510 3in, #1-70; 10/ x 6inx 3in, £2-42; 10inx
Blnx Sin. £3- 02 12inx 1¢in % 3in, £3-96;

8in x din % 4in, £1-88; 10in X Gin X 4in, £2.87;
12in % 8fn x 41n, £3-96; 7in X 7in ¥ 5in, £2-91,
8lnx 10in % Gin, £3-96; 12in X Binx Vin, £4-40;
12in% 12in % 7in, £4-84. Plus 85p carriage and
8%, VAT. Over 400 models to choose from,
Prompt despatch. Free literature (stamp would
be appreciated): BAZELLI, Dept. No. 23, St.
Wilfrid's, Foundry Lane, Haltem, Lancaster
LA2 LT

ENAMELLED COPPER WIRE

b reel b resl
lﬂ to I9 £2:95 £1.60
20 to 29 ﬂ 15 £1-BO
30to 34 £3-45 £1'90

3510 40 365 [ry
All the above priess are inelusive of postage and
packing in the

COPPER SUPPLI ES
102 Parr:wu:ndg:.-::s; ;Voithin.lnn,

Talephana 061-445 8753

PRINTED CIRCUIT DESIGN BERVICE. Com-

petitive prices. S8end S.A.E. with circuit diagram

and specificatlons for return of post estimate.

g. (t} OVER, 80 Ashridge Drive, 8. Oxhey,
erts,

LOW COST — HIGH EFFICIENGY
‘ A“Dlo OSC.IrLELS.ITOR £20

LiadY

RANGE: |0Hz co I00kHz. QUTPUT: |v,
sinefsq. DISTORTION : Jess than 0'02%. 3V
battery. Alsc available in Kit form at £15-50.
Add 8% YAT. P. & P, and ins, 75p.

Leaflet available, Also F.M. Signal Generator,
Millivoltmeter, freq. meter, THD anaiyser,
P.S. Units and high quality amplifiers.

TELERADIO ELECTRONICS

325 Fore Street, London, N9 OPE
Tel. BI-B0Y 3719

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speclailty. Full range of components
and accessories Including chassis spenkers,
croes-overs, sound absorbent, grille fabrlcs,
ete., always available. We atock the fabulous
value Hemle speaker kits (complete with full
and easy Instructions), mlao Peerless apd
‘Wharfedala kita.  Just about the lowest
prices anywhore! Send 8ip. stamp for bargaln’
list to: AUDIOSCAN, Dept. PE-1278, 4
Princes Square, Harrogate, North Yorkshire.

and C's, Transistors and Diodes.

are 36p worth of vouchers.

CHROMASONIC Electronics

From Denco Coils, through TTL, C'Mos, Quarts Crystals, Vero, DVM Chips, Clock
Chips, LED's; LCD’s; Displays, Transformers, Boxes, Cases, Knobs and millions of R's

It's all in cur BRAND NEW illustrated CATALOGUWUE. FREE with every copy
Send 35p, incl. Free p & p to:

Dept. 2, Chromasonic Electronics, 56 Fortis Green Road, London NI10 3IHN

H.M. ELECTRONICS
215a Fulwood Road, Broomhlll, Sheffleld $10 380
L~ finish. Bulld It ln a BEC.
Dry tranafer lattering
BEC now Avaliable
CABINETS

ORION cabinet 511 available punched or unpunched
Send 15p (rafundable) for leaflats

@ive your project that
profegsional tooking

Musical

Mirades |
by Dewtron ®

Build your own syntheslver or musical effecly
wiicg somo of the hnge range of DEWTRON
meduales. Or, bulld fusx or wae-waa at bodget
prices naing apecial kits,

Bend 20p for Calalogue from:

D.E'W. Lid., 254 Ringwocd Road. Famdown.
Dorset BHIZ DAR.

REGHARGEAERLE NICAD BATTERIES. '"AA™
(HP7) 88p. *‘Sub C £1-18. (" (HPI11) £1-92.
‘D' (HP2) £2-59. ""PP3" £4-48. Matching
chargers respectively, $4-48, 24-48, £4'08, £3-98.
All pricea laclude VAT, Please add 10% poat
and package. 83.A.E. for full price llst + 30p
for  information  booklet If  required.
SANDWELL PLANT LTD. 1 Denholm
Road, Button Coldfield, Weet Midlanda. Tel.
021-354 97684,

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs

Freceloths, Coverings. Recess Handles, Strap
Handles, Feet. Castor:, Locks and Hinges.
Cornery, Trim, Speaker Balts, etc., ecc,

Send 2 X Bip Stamps for samples and lise.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starlina Works. Grainger Road
Southand-on-Sea, Evzex.

GLASS FIBRE P.C.B."s

Fram yuur own tape, film or ink master.
S.A.E {or quotat:on.
PRAC'TlCAL ELECTRONICS pririted cireuit
boards in glass fibre, drilled and tinned,
lune 7§ Transmiteer $3p, Coder Bdp,

b July 76 Receiver 90p, Deecder 73p,
Interface S&p. Auvugust 76 Servodrive 69p,
Servo Amp 54p, Relay Driver 62p.
Complete set of above boards £5-30.
Sept. 76 Tona Goaerator 66p, Tone Decoder
72p. May-June 76 Digital Fregueney Meter.
Complete set of 4 boards £420. Sept. 76
Cross-Hatch Generator £2-8S. Send S.A.E. for
information on eurrent boarda.
C.W.0. please.

PROTO DESIGMN
4 Highcliffe Way, Widkford, Eszex 5531 8LA

LIGHTING CONTROL UNIT8
Bound te Light. anll.ty 3 ch'mnﬁl. disp]ny coltrol
(1-6kW per ch
enfety nnd eslmplicity ot :ondmcllon The kit
inclodes individual wenaitivity coptrols nnd the
unlqua § Intensdty dimming coniroi.
KIT PRICE £13'90 {inel.). Bypam mwitches, £5p
each {3 required).
Strobe/Flasher Conlrol Unit. KIT £7'50. Pre-built
29°50. Flash rate. 20 {ifsec. to 2 ft{min. Flsah on
time variable,
Qther kita and modnies for discon. shope & theatres

LOW COST L.¢. MOUNTING for any size DIL
package. 10¢ Bokdercon sockets 65p. 7 and 8
hole plnstic supports Sp/pair. Quantity rates.
5.A.E. details and sample. Trial pack 66p
{P. & I. 10p/erder). PEG ELECTRONICS,
Oak Lodge, Tansley, Derbyshire, D4 5FF.

PRINTED CIRGUITS
and HARDWARE

Readily avallable supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circult
boards, top quality for individual
or published designs.

Prompt service.

Send |5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks, Tel. 4879

12 VOLT FLUORESCENTS
BY THORN
35% OFF

MADE

LIGHTING Ideal  for

Caravan, Boat, Tent
RRP Emargancy Lighting ete.

Al lamps guaranteed

for 12 moniha

)
211ins 12 Ins
13 want = Dwatt
£4-30 "£4-00

All iamga have On/Off Swilch, Wrong Polanty
Protection Device and Ditfusar.

Al Cassettes In Plastic
Case with Indaz and
Screwed Assambly.

C$0) CASSETTES Rp
80 CASSETTES 45p

Al prices include VAT. Add Poatage 5p In 1.
Quantity Discounts. SALOP ELECTRONICS
P

avallable. Order or write for details from: ;33:::: ?2 gﬂmesacl?ﬂv 69 High Street, Ryton, Coventry CVa 3FJ
SELEETRON, 21 Priora B4, Windaor, Berka SL4 4PD 100 Units 10% Tel. 53205 {Malt Qrder Only}

WIND GENERATORS, solar electricity genera-
tars, inverters, etc. S.A.E. lists. COM-
l[EB.ClAL RADIO SERVIOES, 125 Hazle-
bury Road, Fulham, London, 3Wé 2LX.

ENAMELLED COPPER WIRE

SWG i£|b 40z 2 ‘oz
14-19 240 a-60 0-50
2029 145 082 959
30-34 160 089 064
35-40 2-35 1-04 o+75

Inclusive of P. & P. and VAT.
S. A E. brings catalogue of copper and resistance
wires in all eaverings.
THE SCIENTIFIC WIRE COMPANY
P.D. Box 30, London, E4 ¥BW

GOLCHESTER'S (OMPONENT SHOP open
Sunday-Friday, 12-6 pm. J. K. ELEC-
TRONICSB, 11 Mersea Road, Tel. 64433,

SURPLUS TO INDUSTRIAL
REQUIREMENTS

25 assorted spindle potentiometers.

25 assorted electrolytics, axle wire
ended.

25 assorted 7R, [OR and 20R wire-
wound presets,

4 single pole 100V d.c. relays.
20 neons (10 clear, 10 amber).
5 miscellaneous [ever key switches.
6 miscellaneous dual potentio-
meters.
£1-25 jnc. VAT + 20p P. & P.—any
selected pack C.W.0. to:
BLORE-BARTON LTD.
Reedham House, Burnham, Bucks.

YERO BOXES/CASES, e.g. 65-25207 £2-12
VAT/Postage incluslve. Send 8.A.E. for list,
CAVERN IELECTRONICS, 94 Stratford
Road, Wolverton, Milton Keynes, ME12 5LU.

LC. EXPERIMENTER'S KITS
Learn about modern electronics with eur new
series of Kits an digital logic technigues, Each
Kit eontains specially nelected 1.C.5s, Holders,
Vereboard, L.E.D.s, and Instructions.
Available ac €4°00 eaeh {including P. & P.)
Kit One—Gates Kit Two—Flip-Flops
Kit Three—3Shift Registers
Kitc Four—Counters Kit Five—Displays
- for further details to:
AUTQHATED HOMES

1014

Practical Electronics December 1976



YES SiR It ¢lass post TONIGHT!
We specialise in high spec compencnts

® [ ]
Dimmit
range of light

control systems

Illustrated is the popular
PMSDEOOD module. A kWY slider
control dimmer, interference sup-
-pressed, 60mm shider range size
44 % 2% l4in. |deal for low cost
stage and disco lighting. Used by
schools, ctheatres, studios, etc.
Complete with scale plate, fixing
scraws and full instrucrions,  £9-06
e, YAT and postage and packing.

Camplete compact light dimmer
systems for stage, club and disco
lighting, ecc.

DD&IM  (illustraced). Sin kW
channels, six outlar sockets, master con-
trol, mains anfofl switch, size 23% B x5in,
Price £]140.40 inc. VAT.

Price £205'20 inc. VAT,

applications. Ratings 1kVY, kW, IkW.

and applications. Fulf aftcr-sales service,

9301069 p.m. Sot. by arrongement.

dimmers and lighting

DD6I-B.  Six kW channels, using modul
PMSD 009, lowest costsystem. Size(64x 83X Sin. Pr

D&M, As DG M but with sin 2kW channels, size 25% 104X 6in.

Add £1-10 postage ond pocking for all systems.
The Dimmic range includes rotary and slider cantrol dimmers and
sound to light cenverters for home, entertainment and professional
all products are guaranceed and are supplied wich full instructions
For full information on oll madules and fighting contre! systems send

far our FREE illustrated ¢atologue and price fist. Callers weleome, visitour
showroom for @ demonstration of any of the modules or systems. Mon.-Fri.

YOUNG ELECTRONICS LTD.

183 Royal College Street, London HW1 2NN Tel. 01-267 0201

with express scrvice for phone customers

@ SUPER EX

r-----------

H!GH SPEC components FAST! ¢
Agents for VERO - ANTEX -
BIB MULTICORE SOLDER

® OPEN 9am-5pm, 6 days~Phona orders 9am-4pm. R
® S.A.E. lor slock list In¢luding pots, presets, |.C.'s 7400 & CMDS,

Posl & Packing 25p per order.

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXOM, OX1# iDE
Teleohone 0491 35529,

capacliors, plups, sockels, awliches, cable, eic.

@ Paost iree envalape included for your nexl arder.

PRESS phone service—ash for delalls.

@ Shop al keen prices 6 days pes week, Late night—Fri, 7-10pm.

TRANSISTORS + 200 OTHER TYPES (N STOCK

VAT please add to fotal * 123%, rest 8%

l ACI25 20p |BCs08  11p |BC262A 1sp |BFX28  26p |TIPA1A &Tp l
l 126 20p | 1098 120 | 237 20p %  22p 424 #0p I
127 2p | 109C f3p | 300 5p 38 2p |TIS4 g
128 20p | 117 fép*| 2301 p |BFYS0D 17p |ZTXa00 13p*
B 5 | e 20| M3 o S 16p | 302 1kp* l
150 35p | 3 24p | 338 i6p*| 52 fap | 500 15p*
l 176 20p | 14TA 9p*| 557 9p*|BYIEd  4op | 502 1dp” l
187 20p | (478 10p°|BCY71 18p 'ME0SDI 19p°|ING14  s5p
188 20p | 148 Op* 12 i4p | 0411 18p*| 4001  5p
l AC149 6p | 1488 10p*|BD123 %0p | 4001 10p*| 4002 ép .
161 42p | 149B 11p*[ 124 68p | 4101 1ip*| 4005 Bp
42 149C 11p°| 1M 36p [MPFioz 32p¢| 006 10p "l
l MCHIPR 154 1p°| 132 Mp [OA&r ip | 4B Sp
1 1578 12p*| 139 S4p* Sp |2NE219  20p
. AF115  24p | 177 17p | 135 ISp*| &1 4&p | 2646 4op .
117 24p | 178 18p |BFISE  20p* 6p | 29260 13p°
124 J0p | 1798 1%p | 184 25p [OC28  50p | 29266 15p°
l 235 46p | 1846 12p*| 188 2p | 29 58p | 3053 . 1%p l
AUNMZ 1-50+| 184L 11p°| 194 fop*| 35 ¥0p | 3055 #0p o
e X eciot 187 26p | 196 1Zp*| 44 dop [ 372 1ip® l
ice £64-50inc. VAT. 10TA 12p 212A 13p®| 197 12p*( ™  25p | 3703 10p*
108 10 2121 15p°| 198  15p*[ORPI2 @5p | 3704 13p*
. CiL1ge  .6p | 213B 12p°| 200 Mp |TIP2GA 47pt| 3705 10p* l
BCI08B 11p | 214 15p*( 338  l4p 30A 56pe{ 307 1%Zp*
108C 12zp | P14L 17p*|BFWIT &lp A 7 319E 25p° l
B coors  [oripces  |resisTonrs e ench} NEARI SIS
50V 3A  13p 100V 1A 2dpl4 WATT Ex2 (5%} e T aS 1303 .
l 100V 34 15p 200V 1A  25p|} ohm - 10m ohm Ty 5
200V 34 1kp {400V 1A 26p | ZENERS(400mw) BZ X 83| g 555 4
l 00V A Ap 3V, 3¥3, 5v1, 56, 7V5, SNTGMIIND  1-60° '
. A THYRISTORS OV1, 10V, 12V, 1BV, 22V. | SN7801IN  1-75*
Fechnical advice given. 50V 1A  20p 30¥. All at 1Zp®each. |3N76023N 1-5% l
l 600¥ 1A G TAG1600 |LED Til209/0 125 0-2°| TEABO
00V 1A 1-20 BTI06 Red 20p 20p | TBABIOS . I
B wovia  sepcionn G 2% 29p [TBAB20 -
500v 6;A  1-25 BT Clips for above 1p. TNa1L

ELECTRONRIT

Build, Dismantle and Rebuild
Over 100 Different Projects
and Deslgn New Clrcults too

Fadis Recslvers and Transmitters, Talephons
Amplifiars. Time Buzzers. Bettary Checkers,
Clreuits, Amplfiara, Dirsclions}

Elsciranica Birds,
Matronomes,
Roulstte, stc. All in ons

", . educational kits of
axceptionat guality”

[Audio mag.)
*, . . worthwhils . . . good
value lor monay'’

{Everydiy Efectronics mag.)

Educattonal manusls in-
cluded with aach kit. Mo
pravious expérience re-
quired. Suitable for bagin-
ne; s and e too.

100 project kit~ £19-60
45 project kit~ £15-60
25 project kit £12-10

(Adg-on kits available too)

Prlced include manusla,
battarles, YAT and P. & P.

Chaque/P.0. [ar 11p for lljustrated lliarature)
¢ Dapt.
Satistactiap guaranieed

ELEC TRONI-KIT LTG, 408 Si. John's Siras,
London, E.C.1. (01-278 4579)
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‘We make transtcrmers

OSM A BET LTD amangal olher things

LOW VOLTAGE TRANSFORMERS

Prim. 200240V a c., 5V 1A 80p; 6-3V 1-5A £1-85: 3A
£2-90, §A CT £3-75; 12V T-5A £2.10; 3A £3-75; BA CT
£5-25: 18V 1-5A CT E3-45; 24V 1-5A CT £3-75; 3A CT
£5-75; SA T8; BA E11-25. 124 CH8-50; 40V 3A CT £7-50,
50V BA CT £10-75; 25V 2A + 25V 2A £F; 12V 4A + 12V
4A €7,

LT TRANSFORMERS TAPPED SEC, Prim 200/240%

A N 20
24, £8-75. 0—40-50-80-80-100-110v 1A, £T.

MIDGET RECTIFIER TRANMSFORMER:
For FW rect. 200/240V a.c., B-0-8V 1-5A or B-0-9V 1A

- 3A, 12¥ O 20-0-20V 0-

0-5A 4 6V 0-54, or 9V 0 35A + 9V 0-35A or 12V 0-25A

+ 12% 0-25A, or 20V G- 184 + 20V 0-15A. ol st £2 anch.

LOUDSPEAKERS

2Hn B or. 7501, 23in B ar 251 3in 3. 8 or 350, 3}in 150,
wach: @x&n 3, & or 250, £1-7%; Goodmans

Biln_ lwin rone, h-R,° 4M, £2-50; Tx 4n. 38, 15

or 250, £1-50,

“INSTANT'' BULK TAPE/CASSETTE ERASER

Ingtant arasure any diamslor tape spool Or cassdtia,

demagnralises 1ape heads, 200/240V a.0,, £3-75.

SYNCHAQONOUS GEARED MOTORS 00/240V n.c.

Brand new Smilhs, buill in goarhox, B r.ph., £1-25

.each

PAPEA FTUBULAR CONDENSERS

4 7mF, 160V, 30 ¥ 20mm, 20p (100 for £10).
SPEAKER MATCHING AUTD TRANSFORMER

12w, 3 to B or 1501, up or down, £1-85.

G E.C. MANUAL OF POWER AMPLIFIER COVERING
VALYE AMPLIFIERS OF J0W TO 400W-35p.

CABLES — CABLES — CABLES

MICROPHDOMNE TWIN H/DUTY, BRAIDED SCREEN
Professional cable far s1 stugio, outdoor. PVC
coverad, groy. 2p per meter. Grey.
MULTI WAY SCREENED, PYC COYERED
3 way £F; 25 way 75p; 14 way 50p; B way 25p; 4 way 20p;
2 way 10p; 1 way Bp par metrd. ‘
LOW LOBSE CO-AXIAL CABLE T80
UHF, white, 18p por maire. VHF, white, Sp per meire.
BALANCED TWIN FLAT FEEDER 3040
4Dp par 10 moires,
FLEXIBLE PVC MINI 3-COAE CABLE, 15/8-10MM
100 metres E3-80. Ideal for speaks:s, Intercoms. et
TWIN FiG. 8 CABLE
Polarised, £3/100m, Scresned wslereo E1/15m
ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONMNECTING WIRES,
MULT) SCREENED AMD UNSCHEENED CABLE
TRACE ENQUIRIES INVITED
Garnage and VAT extra on al! orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER DNLY

45 Kenilworth Road, Edgware, Middx, HA3 8YG
Tal. £1-958 5314

Still some of the following Low
Cost Items available:

MARCONI OSCILLATOR TFEB5A/1 m
superb condition covering 25Hz w0 [2MHz
sine wave in 3 ranges and 58 Hz to 150KHz
square wavc. High ouiput 31-6V. Meter
scalcd in volts and dB,

MARCONI TF675F WIDE RANGE
PULSE GENERATOR—= variable out-
puts up te 350V. Optional delay. small
tompact uml.
AVOVALVETESTER CT160— ThcSuit-
case”". Size approx 15in. wide X 10in. high X
11in. deep.

FURZEHILL VALVYE VOLTMETER
V200A Audio to I0MHz with probe 1mV
FSD. Fine condition.

MARCON] TF1!06 NOISE GENERA-
TOR—4 ranges 0-5: 0~10: 0~15: 0~30.
ALL ITEMS £22-50 cach or ANY THREE
ITEMS FOR 60, Carriage £2-58 each or
£5 for 3.

COME AND LOOK ONM OUR SHELVES—
HUNDREDS OF OTHER I[TEMS 7O
INTEREST YOU. TQO FAR AWAY—THEN
SEND FOR LISTS.

Low casl periphcrals

§ Level Printers, Punches. Readers,
ASCIL mterface available

8 Level items also available at higher cost.
Varicus KEYBOARDS available,

CHILTMEAD L TD
7/9 ARTHUR ROAD, READING, BERKS.

{rear Tech. College) Tal. Reading 582605




AMPS
TTLs by TEXAS c-MDS 16y | JOF AMPS
7400 8y T4 ®p 000 13, WA 40p
TAHOD  Mp  TA0S 50 Vacio 14 130 100p
TAS00 12p 746 o 4002 14 140 10ip
74500 a8p T m5p 008 10p 3500 i0p
A4 e 740 118p wa? 19 5367 3009
702 p  TAI4 &p 00a arp 9 Mt
7403 p T4105 #p 4011 1 kN 5p
T404 Hp 4107 Mp 2012 19 T Top
74hgs  d0p  TAI09 70p 013 p 74 40p
TR
7406 s P 4015 1200
707 Wy MUE I ity sip Linear ICs
7408 p  ANE "y 017 s0p CAZ0ZAA Nzp
7409 2p TU0 % 4018 120p CA30es 70p
7410 wp 21 azp 18 sip CA3048 7500
70 e 022 Sip 120p CA3053 Top
7411 Wp 7O p 7z TR CA3080 L]
7412 Wy T4 tp 4523 18p CA3MSE 250p
7413 Mp 4128 6p 024 50 CADIDAC 500y
Tala g 74128 wp 4025 19p ICLAIBC Top
416 sp  TOR p prees Zoop IGLBUZHE §0op
17 e TAM p 027 oip LM3s0 108p
TAZ0 wp  THIM 15 4028 152p LM38T 180p
Hn p T2 3o prrey 17p 250
Taz2 Hp WS wp 4030 Sop MC1310P 190p
F{r=) Mp TAME 17 4042 Kie MC1351P 104
7425 Bp M0 e 4043 1009 MC 14958 ey
Tz ap 74151 e e 150p MC 1496 1150
T4 wp T8 2p ape? 110p M B 1600
7432 My MI5E p 4048 B3p MFC4100E 5p
7437 azp  TA1SS TR abst sap NES40L 14tp
7438 Tp  pss W | agse vp | NEBSS Aup
Fa40 1dp  A157 »p w088 ta0p E556 o0p
Tl asp  THI5R 1ep 5G 145p NES81 42%p
7442 T8 74158 320m 4060 120p KESE2 asp
7442 130n 74160 1e8p 405G op NES65 B
7444 130p 4161 10#p T 29p NESHE 165p
7445 10ap  T41E2 1ol et 29n NES67 200p
Ja4f 1Wep  T4IR3 108p apai 4p 2567 “00p
7447 W TAIEL 120p wn2 2 asp
7448 s0p 185 1p 4510 142p SNZZ73IN 150p
7ASD 18p  74IBE 138p 4511 169p SN7E00IM 215p
7451 tap  TUBT 3agp 4518 140p 76008 215
7453 fap 7173 160p e 130 SNTE013N 175p
7454 1#p TEIT4 130p 1528 130p SNTEQ18 275p
7450 20p TMTS 9@ ENTE02IN 1750
7470 3p  T4TE 1p SNTE0TN 275p
TA72 3p  THT? 13bp SNTEE60N 05p
T B Tam b Ly
TAT4 El B 0
7475 u: Ta182 Hp MEMORY TBAIX 74p
7418 Ip  T4I8S 1edp RAM THABHR Nop
2480 Sap 7486 4 2102 270p TBABST 275p
7431 thdp 74180 156p 2112 450p 100p
T482 i5p 7419 RO TBASO 1258
7483 Bp  TIE2 1Xp ROM BAR20 1000
TAB4 Wi MY 130p 2513 a5p TDAZX oo
TeBs p 741 w30p AU 1Hop
TABE Wp 74185 th4p
7485 =p  MBE 1%s | LOW PROFILE DIL
7430 Op  HWT 1%p BEn 14
i wp  7ue  map | SKTS, BY TEXAS o
7482 SSp 74199 24p o e Mg top
gz up 1bin 11 wWpn

AC125
Aciza7
AC1za
AC14T
ACITS
ACHITE
ACIITK
AC 188K
ADY43
AR
AF114/5
AFTIET
AF124
AF127
AF138
AF2X
=l -]
BC108/B
BCDNG
BC14T/A
BC148/C
BLAsT
BC1589
BC168C
BCiTME
acTiy
BC17Y
BCE23
BL1B4
BC1at
BC212
BC213
ac2i4
BCa78
BCYTD
BCYT
apm
an1az
a013%
BO136
Bo139
B0140
BOYS
BF115
BF167
BFIT3
BF1r8
BF180
BF18s
BF1345

1ip
10p
ip
20p
13p

&p
Tp
20p
Wp
2p
7
4Ip
up

L

L]
10p

L
g
1p
12p
18p
12p
ap
20p
12p
1ap
2p
Tp
12p
16p
32p
Hp
24p
“p
ap

S5p
Lip
#p
sp
24p
5p
2
Ap
49p
Hp
12p

BFIGA?  10p
BF200  4tp
BF244B  d0p
BFZSI Mg
BFR3%/40 Jp
‘BFATS/80 Mp
BERED  4Sp
BFX29/3 Hp
BEX8UES 10p
BFABENS 20n
BFYsa  1ep
BFYS1 18
BFYS?  p
BAY®  4sp
BSXIWt 20p
BUILS  175p
BU1CE  Msp
MIZsS 120p
MJEMD  45p
MUE2855 120p
MJE30ss aSp
MPF1823 4p
MPFIDUS 48p
MPSADE  37R
MPSA1Z 81p
MPSASE  37p
MPSU0E  Tip
MPSUSS  $ip
oczs TIp
OCas3 Mo
ocn ip
TIPRA  S0p
TPNC 82
TFXeA  Sp
TIPXC  72p
TIPMA  Sép
TIFIIG BMp
TIPRA M
TIPIC  Mp
TIF33A wp
TIPMA  124p
TIPISA 243
TPISC  mop
TIPIA  20Tp
TiP®C  Mop
TIPOA  70p
TIPHIC  Eip
TP4zA  T6p
TIPA2C  98p
TIP2ISS 76

VOLTAGE REGULATORS '

TS anp | 2n306  16p
=0 b ||Er an {Plastic) Fixed
Zrwies 12 | oz ;e EE S §AmEEYe 0p
TIRMO  1Bp | N41ZSE T 12V 7812 1S0p 12V TRIZ  200p
ITis00  Np ZNAAQI/3 Jdp 15¢ &S 150p 5% 7018 Wip
INGOT  pip | PNMZT eTp nevm i in :::: L5 Sl
DB ddp L JNMTI  dop LM30RK (T3} 5V 1A, 1 (103
7oL 2o | MNsas  ssp 5V 3A 0p: TBASSE (TOS) 12V 054 mp
wete O | onsasta wp | 1205 (TOW. T0m: 1483 Dubl prusal =Y
ZNEID i NG5S d0p VARIABLE: 727 14 pin DL, #p.
MN11312 p INEORT 60p
1305 4bp N80T T0p OPTO DEVICES
BNIET 48R | INEZMT 200p OCETD Wp  TIL200 Aeg Wp
s e g e
ntran
Bitnt | fezai| Rone2v2 R cn 15F 178  0-2in Aed LED  18p
migd3 e aNt28 vip DL 0p  0-Hp, Grean LED Mp
22160 ip INT4D L] pLyoT 18¢p  0-3in. Amber LED Xap
anz2tg 22p N1 g DLM4Y 250p Maunting clipga 2p
N2 zp N187 Hop
mees 156 | w0muz  4sm SCR-THYRISTORS
N84 I2p 4088910 E3p 1A 50V TO5 a3p
P | g | ARG o
INZRAIE 220 40554 w5 3A 40OV Stud &1p
T | R Dine A
INZGEA 20p | 40673 Bl BT106 1A TOOV Stud tp
i L) 1060 4A 400V Plastic &4p
2NPI2EOYG MCA101 0-5A 15V TOS? 30p
1p TRIACS 2M3525 54 HDOV 1065 ;g:p '

2N444 BA 500V Plastic .
N33 208 ] Amp Volts 2N8060 0- LA 30V TORZ 4
A4 Sap 3 400 130p ZN5064 0 BA 200V TOWZ 45p
M55 S4p 8 40 18

TNg14
a2 1% | 5 so e | BRIDGE | casov we | B - 4
INITZY Wp 10 0 20p | RECTL DIODES 1M4002 %0
wanus e | 10 %0 z7ep | FIERS By e | weom? &
2NI708T7  1ap 15 400 Rbp [ AV 250 | BY1E 12p | 1NdT4E 4n
WIWE Ua | 15 50 wp ATV T | Bvi 1
'

NITTA T e top | 1hedy z O "5: ZENERS
NS 2P | yngeg  104p | 2450V Mep | DABS  thp | 400mw 1t
N2 Sop 24700V 40p | QMDD [ w e
2NIZI  Hp 2A 200V &p | OAOT p
NMBE  U5p DIAC a;ge\' :-;: gﬂﬁu :: OTHER
2K3304-5 wp BR10D 32p | gA 100V 0p | DA202 | = 125p
VAT INCLUSIVE PRICES Add 20p P. & P.
MAIL ORDER ONLY Govt., Colleges orders accepled

TECHNOMATIC LIMITED

54 Sandhurst Road, London NWS,

Tal. 01-204 4333
Talex: 922800

Alben Engineering

Astro Elactronkcs
Automated Homeas

Bamber, B, Electronics
Barclay Electronics
Barrle Eiactronics

B.H. Components
Bi-Pak .. .. e
Bi-Pra-Pack ...
Birkett, J, ..
Blare Barton Ltd.
Bollin Projects

A.B.C. Elactronics {Otdham) Limhed
Adam Hail (P.E, Supplies) ...

Alcon Engineering ....... .....

British Instllu!e of Englnearing

INDEX TO ADVERTISERS

Elsctrospares
..1014 Electrevalue ... ... .. .. ... ..
Elvins Electromics .. ............. .....

Flalriine Suppties ..

G. .D. Electronlcs .. ..

Harvgrson's Surplus
Heathkit ...

Henry's Radio
Hibbeard A

H.M. Elactronics

Govarnment Communications

Headquarters
Greenbank Electronics
Greenweld Electronics .

Internatlonal Electronics Limited

Technology ........................ 934 Home R
British Nationai Radio & Elactronics oms Ragg

SChoo! ..o 951, 1004 I.L.P. Electronlcs Ltd.
Cambridge Learning __..... .. 943
Chiitmead Limited . Gots  orertext 1C8
ghromasonlc Elactronics 1014

J.L e 5 940

Jonegs, 4. C. .

. B 9% Josty Kit (UK Ltd
Components Cantra The 5 J. W. B. Radie
Continental Suppiies ...... .
Copper Supplies Kit Cabs
Crascant Radio Ltd. Lek
Crofton Eiectronlcs ektropacks

C.R. SupplyCo. ................

Davian . .. 968
D.E.W. Ltd. 14
D.J. & B, Medal A3
Doram . ..939
Eagle International N Y. - .- T YN034
Eaton Audio 968
Elactronic Design As:,oc. E, 1001
Efectronikit ... ..... ... 1016

1608
.., 940
.. 1008

.. 1001

Lynx Elactronics . ... ..

Magnum Publications
Maplin Electranlc Supplles 354 0

Marco Trading e
Marshail, A., & Sons .
Minikits Etectronics

Modern Book Co.

Orchard Electranics

QOsmabet

aylor Controls

hillps
Phon(asunlcs
Pracision Petite
Pronto Elactronics
Proto Electranics .
Pulse Electronics ...

Radlo Components Specialists
Radi¢ Exchange .. ...
Ralie, P. F.
Ramar Constructor Services .. ..
RST Valve Mail Order Co. ._........
R.T. Sarvices
R & TV Components

Sattord Electrenics

Salop Electronics .. .
Saxon Entartainments Ltd,
Sciantific Wire Selaktron Co.

Seiektron .

Sintel

Specials Products Lid.
Stevenson, C. N

Sugden, A. R. . o  S5SAN .
SwanleyEIectronlcs

Tamba .
Tandy Corp (U K}
Technomatic Lid.

Teleradio Electronics
Tempus

Unlversity of St. Andrews
videomaster (Sales Team)
Williams, Michasl
Wilmsiow Audlo .. ..
W .K.F. Electronles

¥Young Electrenics
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i § .8 teaponse 12Hyx, 30K Ha

SUPERSQUND I3 HI-FI MONO
AMPLIFIER 4 superb solid state audio

amphifer, Brand  new
components throoghaut,
§ 8llicon transistors
plus 2 power out-pui
tranalstorain pusb-pull,
Full wave rectidea-
tlon. Outpul approx,
13 watls r.m.s. into
of = . Frequency

Z+3db. Fully integrated
pre-amplifier  stage  with
sspafate Volume, Bass boost and
Treble eut contrals. Sultable far B-15 ohm speakers.
Input for ceramic or cryatal cartridge. Senmitivity
approx. 40mY for fobl output. Supplied ready built and
teated, with knoba, escutcheon panel, mput and output
plugs.  Overall mize 3° high X 8° wife X 7§ drep.
AC 200/250V. PRICE £13-76. P. & P. £1-00.

DE LUXE STEREO AMPLIFIER

A= A, mains
200-240 v,
Ueslng
beavy duty
fully  isola-
Eed. maine

HARYERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Bresigned and atyled to mateh our 10 + 10 amplifier
but will sult any other standard nterep amplifier.
The deaign incorporates the very latest clreuitry
techpiques with high-grain. low nolse 1I° stages.
Automatie frequency control 1o "lock on' station asd
prevent driit. [C stereo decoder for maximum sterec
scppration. L E.D. for stereo beacom indleator. Nomu-
inal nutput of tuner 100mY. Approximate mze 124in wide
X 8in deep by 2%in high. Supplied ready buils, fully
tested and fully guaranteed. AQ maina 200240V (uot
available in kit form).

Special Offer £22-50 + &14oP. & P.

er with full
wave feoti-
fteation
giving ade-

qoate
. - smoothing witl negligibla hun,
Valve line-up:-2 x ECLAH Triode Pentoden. 1 X EZ80

SPECIAL OFFERS

Mullard LP1169 RF-TF Double Tuned Amplifier Module
for nominal 470kHz. 8irze approx. 2" x 13" x1”
7 6V + earth. Brandnew pre-aligned  1*ull specification
and connection detailssapplicd. $2.285 + P. & P, 12p.

us rectifier. Two dual potentl are ded for
bass and treble control, glving hass and treble boost and
¢ut. A duslvolume controllsused. Balance of the ledt and
right hand channels can bg adjusted by menns of o BEpa-
rate ‘Oalagce’ eantrol Atted nt the rear of the chaseis.
Input sensitivity Ts approximately 300m/v for foll peak
cutput of 4 watta per channel (8 watta meno), Into 3 ohm
mpeakers, Fullnegatlve feedhack in a earclully caleulnted
clrcuft, allownhigh volome levels tobe used with neglhigible
distortlon. Bupplied complete with knohs, chasals 8lze
11%w x 4*d. Overall height including valves 57, Rrady
built and tesled to a high atandaed. £12-40. P. & P. £1-30.

HARVERSONIC STEREO 44
S = A 10lid state
ateren amplifter
chaasig, withan
outpul of 3-4
walts per chan-
nel into 8 ohn
epeakers.  Te-
ing the latest
. hig techro-
logy integrated circuit amplifiers with bullt i short term
thermial gverload protection.. All componenta fneluding
rectitler smocthing capacitor, fuse, tone eombrol, »olume
controls, 2 pin din speaker sbckets anl b pln din tape
rec. /play sockel are moumied on the prlnted eircuit
panel, size approx. $3°x 217X 1" nmax. depth, Supplied
btrand new and tested, with knobs, brushed apodised
nluminium © way esculcheon (40 aliow the amplificr 4o be
mounted botizontaily or vertlealiy), at only 27830 plus
50p P.& P. Mains tranaformer with an output ¢f 17V
3¢ at GO0 rifu can be supplied st £1°50 plos 40p P, & P,
if requlred. Full connection details supplied,

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. I'rimary: 0-214-240v.
Becondary combinations 0—5-10-15-20-25-30-36—40-60v
halt wave at 1 amp. or 10-0-10, 20-0-20, 30—0-30v_ at
2 nmpa full wave. Bize 3in. long X MEn. wide x 3in.
deepn, Price £2-90. P. & P. 90yp.

MAINS TRARSFORMER, For power aupplles.

Pri. 200{240v. Scc. 9-0-9 at 500 mA. EL-50. I'. & P. G0p.
Pri. 200/240v. Bec. 12-0-17 at 1 amp. £1-65. P_ & P. &0p,
Pri. 200{240v. Bec. 10-0-10at 2 amp. £8.35. . & P. 90p.
Prl, 200/240%, Scc. 23v. at 1.6 amp, 6v at 8 smp, Sv. at
S0mA. £200 4 65p P. & B

ALL PURPOSE POWER SUPFLY URIT 200/240v. 4.C.
input. Foutswitched fully smoothed D.C. outputs giving
Bc. and 74v. and Ov. and 12v, at 1 amp on load.
Fittedinsulated output termunala and pliot lampindicator .
Tammer finish metal ease overall size 8% X 34 % 2.
Ready built and

P 'g§"3ﬁ

tested. Price £5-75. P. & P. 85p
STEREO-DECODER SIZE 23" 1"
supplied. 562 plua20p P. & P.

Bteres beacon light i required 40p

bullt and tested, PRICE £8-20. P_ & I'. 90p.

ALSO AVAILABLE mounted on board with gutput

Teady built. Pre-aligned and tested = 5
E’ =3
=
‘e T
extra O
transfortmer and speaker. PRICE £7:36. P. & T, £1-00.

Pye VHF/FM Tuner Head
covering 88-108M{Hz.
10-7MI{Hz IF output 7-8V <
earth, Bupplied pre-allgoed,
with [ull cirenlt Jisgram.
Connectlon details supplied.
Beautifully made with ure-
cision-geared FM {lang and
323 Pt + 321 P{ AM Tuning
Gang only £1.1541'. & 1* 35p.

PRECISION MADE

Push Button Bwitch bank, 8 Buttona giving 16 8/F C/0
tnierlocked svitches piun 1 Cancel Button Plue 3 4/p cfo.
{verali size 5° ® 2] x 1”. Supplied compleie with
chrome @inished switeh buttons 2 for £1.50 + 20p, F. & I

HI-FI LOUDSPEAKER SYSTEM MiklII

Beautifully made slmulated tesk finlsh encloaure now
with most attraclive alatted frout. Bize 16}~ high %
103" wide % 8" deep (approx.). Fitted with E.ALT.
Cerami¢ Magnet 137 X B” boss unlt, 1T, tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 18 ohm impedance (atate which).

OURPRICE£12-00 each. Carr.£1-90

Cabinet Available Separaiely £7-25, Uarr. £1-40.
Also available in 8 ohma with EMI 13" x 8 bass
apeaker with parasitic wegter £10-85. Carr. £1-90

LOUDSPEAEER BARGAIRS
Sin.3obhm £1.45, P, & F.35p. 7 X 4in Jolim £1-60,P. & P,
48p. 10 X &, 3 or 15 ohm £2:50, P. & P. 75p. E.M.I
8§ % 5in. 3 ohm with high flux magnet £2-08, P. & P. G0p.
EM.J.tweeter, Approx, 34*. Available 2 or 8 or 15 ohing,
£2.00 + 5p, P & P

YYNAIR & REXINE SPRAKERS & CABINET FABRICS
app. 54in. wide. Qur price £1.50 yd. length. P. & P, 50p
per yd.{min. 1 ¥d ). B.A E. for sampies.

“POLY PLANAR" WAFER-TYPFE. WIDE BANGE
ELECTRO-DYNAMIC SPEAKER

Size 1117 X 14#* X 14" decp. Weight 190z. Power
handling 20W r.m.». {40'W peak). Impedance § cbm only.
Response 40Hz-20kHz. Can be mounted on ceilinga. walls,
ete. and used with or without bafle. Bend 8.A.E. for
details, Only £8-40 cach. P. & P. T5p for one, %0p for
twe

Now also available 578 ohm. 10 watta r.mn 5. 20 satt peak
40 Hx-20,000 Hz. Overall depth 17, Ideal for HE-Fi oz for
use in cars. £5°10 + P. & P. (one 35p, two B5p).

HARYERSONIC SUPER SOUND
16 - 10 STEREOQ AMPLIFIER KIT

A reaily firat-clasas Hi-Fi Stereo Amplifier K1t Uaes 14
transistars including Silicon Transistors in the firat five
stages on each channel resultlng in even lower noise
level with improved sensitivity. Integrated pre-amp with
Basa, Treble and two Voiume Controls. 3uitable for use
with Ceramle or Crymal cartrldges. Very simple to
modify to suwit magnetie cartrldge—instructions incloded
Qutputstage for any speakerairom 3 Lo 15 obma. Compact
dasign, all parts supplied including drilled metal work,
high guality ready drilled printed circoit board with
component ldent|Acation clearly marked, smart hrushed
ancdised alomininm front panel with matching knabs,
wire, solder, nuts, boltai—mno extras to buy, Bimple step
by step instructlons enable any conatructor to bulld on
amplifier to be proud of Briel specifications: Power
output: 14 watta r.m.e. per ohannel inko & ohme, Tre-
quency response 4: 3dB 12-30,000 Hz Bepaltlvity: better
than ADmY into 1M . Full power bandwidth: 4 34D
17-15,000 Hz. bBaps, hoost approx. to 4 12dB, Treble
cut approx. to —16dH. Negative feedback 1845 over
main amp. Power requirementa 35+, at 1-¢ amp.
Overall Bige 12°w, & 87d. X Ti"h.

Irully ietalled 7 page copstruation manval ami paris
Yat free with kit or send 20p plun large 3.4.1
AMPLIFIER KIT .. . £13-50 I & F. §5p
(Magnetic input components 33p extra)

POWER PACK KIT .. b o £4-8% 1. & I 8p
CABINET £4-85 P. & . 86p

Special offer—only £22:50 if alf 3 units ordered at
ane time plus £1-00P. & P.

Fullalter mples ervicy
Alaoavailable rendy built and tested £28-25, F. & 1. £1-00.

3-YALVE AUDIO
AMPLIFIER HA24 MK IL
Designed for Hi-Fl reproduc-
tion of records. A.C. Maing
operation. Ready built on
plated heavy gauge metal
chassia, slze T§"w, x 4711, X
41"h. Incorporates LECCB3,
EL84, LZ8D valves. Heavy
duty, double sound mains
transformer and ontputicans-
former matched for 2 obm
spealer. Heparate voluine control and mow with improved
wide range tone controla giving bam and treble lift and
¢ut. Nepalive feedback line. Oulput 4] watts, Front
panel can be detached and ieads extended for remcte

ting of C lete with knoba, valves, cte.,
wleed and Lested for ooly £7-80, . & P. £1°00.
HSL "FOUR™ AMPLIFIER KIT, 8imilar In appearance
to HA34 abave but employs entirely different and
advanced olrenitry. Complete set of parts, ete, £7-00.
I & P £I'00.

10/14 WATT HI-F1
AMPL! T

A styllshly finished
onzaural amplifier
with an output af
14 watts from @
ELS4s 10 push-pull.
Buper reproduction
ol beth musle and
apesch, wlth negll-
giblehum, Separate
inputa for mike and
gram allow records
and annonncements
to {oliow each other,
Fully shrouded seetivn wound output trausformer to
mateh 3-15 1 speaker and 2 indepradent volurne controls,
and separate base and treble contrels are provided
givine good 111t and eut. Valve llne-up 2 EL84a, ECCE3,
EF38 and EZAD rectifier. 8imple inatruction booklet
B5p X SAE (Free with parts). 11l parts aald separately,
ONLY 211.25, P. & P. £1.35. Also available reads built
and tested 21520, P. & P, £1-35.

SPECIAL LINES OFFERED SUBJECT TO
STOCK AVAILABILITY

Hi-Fiilellty stereo caasctio tape deek Lranspott mechan-
isms as used In 111-Fi Musie Centrea. Elestronically apesd
controlled motor, belt-drivem Oywheel vapstan, tlree
digit re-settable counter. Mtecord/Flay pre-amps. Bine
oschilator. RecordfPlay and erase bemls, ete. T
5upply reqolred 17V DG, Circu’t diagrams, ete. sapplied.
These unila are brand new, but un-tested and are only
offered to the mory cod comvlruetor enthuaizst
PRICE £18-97 + %1 T &P

WE REGRET THAT WE ARE UNABLE TO ENTER
INTO CORTRESPONDENCK ON THUSE UNITS

SPECIAL OFFER

Latest model Qarrard 300 Auotaf{Manual hanger de luxe
with eueging lever, bins compensalor, couttter-balanced
luw reannance ari and filted with Aces 104 diamonl cera-
migsteren cartridge, FRICL ONLY £14-50 +£1-80 P. & P

Limited nemnber of Lhe fatest BAR C141R1 Aulojblanual
changer de-lnxe. Lightweight tubular arnin cieing laver,
bias compensator. PRICE £12 60 + £1-40 F. & P.

Alro slesilar but without cuelng lever or biag enmpensator.
ONLY £11-00 + £140P. & P

New hut very alighlly marked 'GLENBURN' BSR
le recard changer decks fitted with cueing lever,

©OUR PRICES INCLUDE YAT AT
CURRENT RATES

lighlweight arm and i HI-Fi st /i tible
cartridge. Can be used for aptomatic or manual play.
I'RICE £9°86 + £1-20 1. & P.

Sena. 20-560mV  for 9-16V nep.
earth aperation. Can he ftted to
mlinost any M VHT tadlo or tuner,
Blereo beacon light can ba fAtied »f
ragquieed.  Full details and in-

structisn® {lnclomve of hinta and tips)

QUALITY RECORD PLAYER AMPLIFIER ME It
A top quality recotd player amplifier employing beavy
duty double wound thains transformer, ECCAZ, ELS4,
and rectifler. Beparate Dass, Treble andd Volume controls.
Complete with output transformer matched for 3 ok
#peuiier. Size Tin wide X 3in deep X 6in high. Ready
Ogen 9.30-5.30 Monday to

Friday. 9.30-5 Saturday

Closed Wednesday,
Prices and specificelions correct
attime of press,  Subject to
oltération without Aotice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH 5T., MERTON, LONDON, 5. W.I19 Tel.: 01-540 3985

A fese
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

minules from Sowth Wimbledon Tube Station

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
RUOTED APPLY TO U.X. ONLY.
P. & P. OK OVERBEAS ORDERS
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ot hired out or ol
matter whalsaever.
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The new Maplin Catalogue
| is no ordinary catalogue...

f new linesin the
f Lthe hundreds O e
i D:r?e?'\\: section. A NEW rarégl\? s -
c;:'t;EpFILDCNNG PLISHBUTT sl
:'\igh quality — oW price — large rang
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‘ Maplin EleCf-rD‘:f_Sﬂ — ._v;elay in completion of targer
—— —— warehouse, catalogue willbe
delayed by up to four weeks — 8o there's still
time to order before publication and get your pack of ten
super special offer coupans, giving big discounts on ten different
populariterns. YOU COULO SAVE POUNDOS! - SO 00NT OELAY —
FILL IN ANDPDST COUPDN NDW!
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Catalogue includes a very wide range of
components: hundreds of different capacitars;
resistors; transistors; |.C’s; diodes; wires and
cables; discotheque equipment; organ components;
musical effects units; microphones; turntables;
cartridges; styli; test equipment; boxes and
instrument cases; knobs. plugs and sockets;

audio leads; switches; loudspeakers; books; tools —

Our bi-monthly newsletter keeps you up to date with latest
quaranteed prices ~ our latest special offers [they save you
pounds} — details of new projects and new lines. Send 30p
for the next six issues [Sp discount voucher with each copyl.

NTAPLIIN

ELECTRONIC SUPPLIES
P.O. BOX 3, RAYLEIGH, ESSEX SS6 8LR

Shop: 284, London Road. Westcliff-on-Sea, Essex
(Closed on Menday) Telephone: Southend (0702) 44101




