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POWER PACKED — by POWERTRAN

Powertran’s black boxes are packed with punch. Not only are they superb kits to buy and
build they really do the jobl Imaginative and ingenious design goes hand in hand with top
quality materials and outstanding performance capability. With their smart black styling the
kits harmonise visually as well as musically.

Your can built each unit independantly for its set task and then gradually increase your array
until you have a complete bank of formidable controllable power. :

] MPA 200 is a low price, high power
winle t 350N ey 100W amplifier. Its smart styling, profes-
T SRR B % & B, | sional appearance and performance,
- ~ make it onme of our most popular
Complete Kit — £49.90 + VAT designs. With adaptable inputs the mix-
er accepts a variety of sources yet
straightforward construction makes it
ideal for the first-time builder. ; oy susma e :

LTS = =t

S e CHROMATHEQUE 5000 — a . Pﬂl,fﬂﬂfl’@_,,

FEE T L A L B 5-channel lighting system powerful f Lk = a0
. AR AR R R A cnough for professional discos yet con- e e L R o G
Sl S =2 » trollable for home-effects. Sound to == : - :

Complete Kit — £49.50+ VAT light, strobe to music level, random or
sequential effects — each channel can
handle up to 500W yet minimal wiring is
needed with our unigue single-board
design.

ETI VOCODER — 14 channels, each y
with independent level control, for max- / &
imum versatility and intelligibility; Two Tom 2 ‘
input amplifiers — for speech/excitation Y- ==Nq_'f '
— each with level control and tone con- ?”Wmmﬂﬂ
trol. The Vocoder is a powerful yet flexi- .

ble machine that is interesting to build i gy
and thanks to our easy to follow con- l.[ -~
struction manual, is within the capability w 4
of most enthusiasts.

SP2 200 twice the power with two of the
reliable, durable and economic amps
from the MPA200; fed by separate
power supplies from a common toroidal
transformer. Superb finish and quality
components throughout — up to {even
over!) the standard of high priced
factory-built units.

DJ90 Stereo Mixer — this is a really versatile
new mixer that enables the constructor DJ to
produce a professional performance every
time. There are two stereo inputs for magnetic
cartridges, a stereo auxiliary input and mike in-
put. Other ‘plus’ features are auto-panning for
fast or slow, slider controls, multi-mixing, Digital Delay Line — our latest kit! With its ability to
ducking, interrupt, input modulation, in short  give delay times from 1.6 mSecs to up to 1.6 secs.
everything. . .the whole works — AND —  Many powerful effects including phasing, flanging,
under £100 complete! (We have illustrated the A D.T., chorus, echo & vibrato are obtained. The
DJY0 teamed in our own console with the basic kit is extended in 400 mS steps up to 1.6 secs.
Chromatheque and an SP2 200 and speakers.  Simply by adding more parts to the PCB. Compare
: with units costing over £1,000! Complete kit (400 mS
Complete Kit — £97.50 + VAT delay) £135. Parts for extra 400 mS delay £9.50p.

WORLD LEADERS IN ELECTRONIC KITS

® Money Back Guarantee — |f you are not completely satisfied with your
Powertran Kit return it in original condition within 10 days for full refund.

® Free Soldering Practice Kit — To assist the beginner we' will supply, on
request with your first kit order, a free soldering practice kit with useful tips and
illustrations.

® Component Packs — Most kits are available as separate packs {e.g. PCB
component sets, hardware sets etc). Prices in our FREE catalogue.

® Ordering — Full ordering details, delivery service, and sales counter
opening — outside back of this issue.
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SPDTorover  60p | (Adiustable Stoptypel 3% x 17" 326p 211p | Veroblock a7sp] 3SMMipastict 190 1%p 12p 0 100A A1 1K7112Vto 18V 120p
2PDT contre off 85p | 1pole/2ta 12 way; 2p/2 0 6 way; 43ax 17" 426p S-Dec 350p | vain Mono P P 18p | 0.500uA RL1S  3K(1 18V10 30V 135p
SPDT biased both 3pole/2to 4 way; 4p/2to 3way  45p ;kl l0'1 100pins  50p %yr%brasiboard 520p| Plastic B 20p  15p 0-1mA Singte Pole, Change Over
ot fa il -1
B a0z | OTARY: MansDPZSOVAATE Spotfoce cutter 1080 | Superampss2  13000] Lo P WP 3P O 3o Al Joowmld e
ot R e ™ e oz | SREA | BeimTMe
s 1 :!AOIARV: {Mak-a-switch) ReN IS 3;29 RESIST PEN hD/lleral 36p 20p 3% | os00mA RL18  35009Vi0 12V 200p
4 ake a multiway switch. Shafti 3 pare pool L2 . % " ey
E’T/[:T"?op:‘osmon‘ls.sp sembly has adjustable Stop. Al«ggu?:- Combs o Spare tip 90p 2pin 8p p 14p (0);2 glnl’glLure. enclosed, PCB mount.
SO Sway 306p | Mmodates up to6wafors TERRIC CHLORT ULTRASONIC eI Bp  10p 15 | p.25v ke
(max. 6 pole/12 way + DP switch) R ALC CHLORIDE .« | TRANSDUCER P e 12p 15 | o.50v AC RL6-91 17
SUDE 250V Mechanism only 90 ag Anhydrous | 4 g 5 pin 13p 12p 15p 0(} coil, 7V5 to 12V DC,
DPDT 1A 14p P | 195p + 50p P&P :  305ppe 0-300v AC 380V/6A AC; 1300VA/S0W 210p
. = - c.0
DPDT]IAc/oﬁ 15p WAFERS: (makeF before break) to fit COPPER CLAD BOARDS ?QC‘HKNA 9 9 5 “vur 4312 coil, 4V2-7V DC, 250V AC, 5A;
DPDT 12A 13p (1he alb;);lze switch mechanism Fib Sl D) 2mm 13: 133 _ 495p each 1100VA/150W 218p
bre ingle- ouble-
PUSHBUTTON 8A wg‘v’,i po?:;i:ywzaeog;//g \x:\(, 3 pole/a glass suiegd sidod g.?vvaxP.e 5 imm (wander) 11p 11p - RLE 111 17042 coll. 8V-14V; 260V AC
with 10mm Button Mains DP 4A Swiich to fit asp | 67 %6 90 110p 95p g 3 1 CRYSTALS RL6.114 7400 caif, 17V5.20 25?)'\,/
Rt '.:'.'é'r‘.'.'r‘.g ey |f] CogeresriSereen P Ciiew 1500 aiose CO-AXIAL (TV) Toonre e | SAAC ' 222p
SPDT moment  99p i DIL SOCKETS — EDOF Plastic 10p 16p  8p | 200KHz 2% Tone
ROCKER: 5A/250V SP CONNECTORS: P p CONTINENTAL Cradle Type Relays
DPDTmoment 148p | RACKER: 10A/250V Sgl;T gg; (TEXAS} ;;m wr: (Double type} Metal 18p  20p  40p ?ﬁﬁ:‘l % M'émalure Plug-in rclav;p1 10V I;C,
M ROCKER: 10A/250V DP| . q Virep 156 12¥ AC 2A/DC; 2.5A AC
Push o Maks g | ROCKER: JOAT3%0v DPST witnneon” | (ein % - Zb | 2xiowey — 13 D P25 "4op: Rad 1 280 0 | Rwroova
Pushto Bresk 28p 14pin  10p  35p Ox15way — 140p | Plug PL259 40p: Reducer 1dp: |. - ! 2 pole c/over 185); 6V-18V. RL201
16pin  10p  42p 2x 18way 180p 14Bp | Socket S0239 Round Chassis  40p }lmul g 80p
18pin  18p 52p 2x 22 way 199p 200p Socket S0239 Square Panel ....... 38p - B 2 pole c/over 13V to 35V; 7000
DR Lo JUMPER LEADS (Ribhon Cabe Assamby) 20 Be W | 2 oenDenn il B 180p
) ength 4pin 16pin 24pin 40pin in 2x30way 246p — BULGIN OCTAL 250V-6A/pin ; pole c/over 9V to 18V; 1851
1o 4p ) Single saced DIF Jumper Zpin 2% Np | 2x3way 296p — | PlugPssi 199p; ot et | Soon o | fun - . 2%
pin 49p 24inches 1 168p 380p pin P P 2x40way 316p — 3.5794M 150 High Powsr ‘“‘Heavy Duty” PCB
24pin ;8’ ) Double ended DIP Jumper Foin e 199 | 2xwey 390 — | e pinzsovie oo 10| Mountina, Eradie type.
40pin Binches 186p 206p N0p 48Sp pin P 2x50way B6p — o phn OV/EA 2 OMH2 200 P.C.0. Power Gain 1:8000 380V
12inches 198p  216p Siﬁp 4%0p ug, chassis mounting 40p 2.032MH b AC/16A;3.5K VA 8o 19V; 190M
Ribbon 24inches m,,, 236p wop |2 CONNECTORS (Cannon typs] | Soldercon J Socket. free hanging sp | o 4
Ceble ft| 3Binches 260 3759 960 Pg‘\: Plugs Sockets Covers Pins Socket, with 2 metre lead 150p 4-%'“ %
a 1 i ¥
58:‘,:; ﬁ AMPHENOL 1EEE (2 way) BT6p 15way 'lf;; 193: 150‘?: 100;;;15 ZERO INSERTION FORCE Q'Sﬁ?"" g :‘::;:Rz:':: S
Uvway Sp| pLUGS Contronic paralis (B way) B80p | 37way 290p e e Hopins e 240wsy 80p 5.186MHz 300 ; &
way 976p | 5.24288M 390 . "
4 UZZERS, miniature, solid-state
TRAN SlaamHz 240 | BY 3
SESFVQZRMZEVR!g a0 s8p VOLTAGE REGULATORS CA3085 ) Z5way D' CONNECTORS || 5006Miz 200 | Sv.gvis 2y L
,.;b ot iature, Spiit Bobbm I LM300H 1% o Plug  Socket | 7-108MH: 250 | T TGUGEPEARENE
DIV Tisa 29V 15A; D12V 2 | 5 oo Talcase s zap | M0 1705 | RS angie o somer 2| amskm 2% -y 80p
LM305H 1 E Y
WA DEV-05A; DOV03A; 2XIV-OZA, i2v, pe12 }:g: 7912 mm LM309KP & We stock many more Plugs, Sockets sezmM 240 2V2in 4002, 6412 or BOL 80p
Svandnrd Split Bobbin type: 270p 18V 7818 14Sp P | LM309K 138p [180 Jumper Leads. 10.0MHz 200 | GAS & SMOKE DETECTORS
P mg;;l( 350p 10.24MHz 200 For the detection of combustible and
OVA: 2x6V-05A; 2x9V-0.4A; 2x12V-0.3A; 1A TO220 Plastic Casing LMot7H g: 2Zway ‘D' CONNECTOR 107 220 | Toxic Geses like: Propane, Butans,
2x15V-0.25A 220p 5V 7805 46p 66p | 1M323K 500p Jumper Lead Ceble Assembly 12.0MHz 290 SMI ;DU. ndﬂvﬂoma Carbon Monoxide,
12VA: 2x4.5V-1.3A; 2x6V-1A; 2xgV-06A; | 12V 7812 BOp 7908 70p | Lm325N 2e0p | 1B/ long. Singla End, Male 1431814 320 | Sulphur and Organic solvents vapours
2x12V-0.5A; 2x15V-0.4A; 2x20V-0.3A 15v 7815 S50p 7912 66p | LM326N 240p 18" long, Single End, Female 870p 16.0MHz 250 like AIBcohoI cBenzena etc. ideal for
29%p (35p pEip) 18v 7818 50p 7915 86p | 'm723 36p 36 long, Double Ended, M/M  1328p ! 18.0MHz 240 § e "-'TE's" 2mavnanamc
24VA:  2x6V-1.5A; 2x3V-1.2A; 2x12V-1A; 24v 7824  S50p 7918 56p | TAABS0 50p 3" long, Double Ended, F/F ~ 1316p | i1 18.42M 240 Sw:- g 81'”5'81 626p
2x15V-0.8A; 2x20V-0.6A 330p (60p péip) 7924 0p | TBAG25B 75p 3" long, Double Ended, M/F  1278p | 19.988MHz 326 ocket for above 40p
?Osvkl 22;‘6\\Il~1AzA2x9V -2.5A; 2x12V-2A; tx15V 1 A TO92Plastic Casin TDA1412 150p gggﬂh?l 20
* B D o ptr! 5V 78L05 30p %5105 sop | 78HO5 + SV/SA ANTEX SOLDERING RON Zoom 3% |  astecunrmoouLaToRs
100VA: 2x12V-4A; 2x15V-3A; 2x20V-2.5A; 6v 78162 30p L [ ol BT Cx17W430p. | Z7va6M 260 | Standard Sus 2509
2x25V-2A; 2x30V-15A; 2x50V-1A 920p (75p 8v 78L82 30p g CCN-15W #p: Kiiwassy, | mooserm 200 | Widsbend Mtz 4260
p&ip charge to be added over and above our 12V 78L12 30p 78L12 60p 699p | spare tips, assorted sizes 80p ] 48.0MHz 270
normal postal charge). 15V 78L15 30p 79115 60p | 79HG-2.28V 10 . Spare Elements 210p | 100.0MHz 3| En gital C:
24V5BA 786p |' Iron stand with sponge 160p | 116.0MHz 300 Maeter. All parts available.
CMOS OPTO ELEC ‘
w00 by 20 |45 110 ELEC- | COMPUTER CORN
w0 ) 20182 10| TRONICS TR R . s WATFORD'S BOOKSHOP CORNER
o ;: :g;g :: :5533 225 %I-Dzlm\'g'hi Ao o puter. Connects directly to a colour TV. Salg }Texas T e T 4 Ed )
006 ¢ - 75 1 O e e e T e g A e ata Book (Revise: ition
% 3 ﬁg g 4539 15| 211 G, I : \E/'Lcsgass'\:ne Deck including a free 6 pragramme Cassette ....£34 TTL Cook-Book gg:
35 [ 4082 2 4541 140 TIL212 Yel. 18 X80T 10" Tractor Feed, 9 x 9 matrix, 80 column, Spaed European CMQS DataBook {Comprehensive)  796p
4010 4 | 4085 o5 :& :gg T;EZ%? 24 R$d" 1 80 CPS, Bi-directional, Centronics interface, Baud rate 110-9600 CMOS Cook-Baok 895p
011 18| a0me 70| Bl Zan son, Yo ov{ll = g;"sSzON e T A TER & C R e £316 llustrating BASIC 440p
31% ;: %g 13 4553 298 | 0.2 Bicolour Nreo ST T Has Friction feed & Tractor feed plus all the A Bitof BASIC 6540p
4912 75| a1 168 4554 190 | Red/Green 6p . EPSOr: 's'm LT P £345 { Advanced BASIC 840p
jo8 Blioe 3%} esm 50| Guaensvelow  TEp XBOFT2 Has high resolution Graphics option plus all the BASIC Computer Games 590p
016 32| 2008 s0 :g?g 3£‘ 0.2” Tri colour MXBOFT's facilities ..................oooveiiniiin... £3%0 i More BASIC Computer Games 690;
:g:; | asr se0 | 3380 32 g?ulfrr:etleglw:afg L] EMPXSg)rIiI'y)\(/L?SePZ Column Printer plus has all the faci Some Common BASIC Programs 11503
doig sl 88 |ato 395 | Greenvellow 36 | @ SOFTY-2 As roviewad in' PE Sept 6505 Saftware Dosign friris
riangular s : . . re Design 9
:gg? ;(1) '}}2‘1’ : 4561} 104, |=Red 18 gﬁ"""“" micropracessor development system for Engineers and 6502 Application Book 10;3:
oy e | Mmer e | 822 4% | Greenoryelow 2 Dediinoss al_nkg. New powerful instructions. Accepts any 24 pin Pragramming the 6502 (C202) 1100p
2 mihe mI0R | Lmih | SN e ol e e | o Bgmng 1200
; 4569 175 | Tz . Plug-in power supply included ............ i ssembly Language Programmin 1300
ﬁ%: 1;: i :gg 15‘ :g;g ‘2: ng Sggeucr:;d [ ] \\IIaIElE(')OI\rAg?AI‘(I)R 9”, fully cased & guaranteed. B & W. Excellglst i 6?)9 A_ssembly Language Programming 1360:
4027 W42 oifasen 480 | BT 48 | o TEx EPROM ERASER Erases upto 32 1Cs e RERTEREEE z| facm:al Intro to PASCAL 550
a028 58 | 4408 ‘}gg 2?3; 20 || Ao € ©® TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes. .. £33 Using CP/M: A self teaching guide 950:
4029 771 4409 780 | a 35 | BarcRapu Red 10 ® SPARE ‘UV' Lamp bulb . £9 280 Microcomputer Handbook 840,
403 50] 440 728 425 % | seaments ® 5V/5A Power Supply Ready-built & tested . £26 8080/Z80 Assembly Lang. Techniques szs:
ﬁg; :;g ﬁ:; :g %85 99 [ ] aigcg/:nSE Attractive, Bmge/Brown for Superboard, UK101 Programming the 280 {C280} 1260p
4935 185 | 4415 390 4597, 330 or HOme brew . £26 + 280 Assembly Language Programming 1300
w3 195 ] a41s 280 :g% g! M‘;sou-rong : g;(;rg;KgAM (8 x 2114L- -300n Intro to TRS-80 Graphics m:
4035 95 liaaz  7y0(] s0097 e8| | TIN1/28 ® . sTAK.psAEITES inlibrary[cases TRSB0BASIC — A saff teaching guide 840p
3;;5 ﬁ: @428 oo | 40008 193] | eNa3Photo . 0x C12 Cassettes in stackable drawers ... ... . 650p PET & the |IEEE 488 Bus (GP1B) 1350p
403(7; 110 ﬁg gg “0100 215 Darlingmn 136 :NEMD%N Watford's own 4K Ultimate Monitor IC specially designed PET Graphics '1200p
03 790 | 490 29 ﬁlg; :x mioriDissin ;up;rb:cedﬂ}: best from your Superboard, UK101 & Enhanced PET/CBM Personal Computer Guide .1200p
4040 59| 4450 13m0 | 40103 175 r et ;; ; P! 198:'” . As reviewed by Dr A.A. Berk in Practical Electronics PET Revealed 11000p
2041 78| 4451 30 |a0r0a 'vs | TI312.37CA UNE 1BBY .. £16 Library of PET Subroutines 1000p
4042 % 4430 350 | 40105 115 1os {p&p on most of the above items is extra) Apple Il Users’ Guide 1260p
MAOAG ® :gg? 875 | 40106 75 115 Programming in PASCAL {revised) 900p
4045 170 | 4502 g :g}g; ﬁ 1;; gg‘/l’ N(I:omroller Handbook 850p
46 75| 4503 50 | 40109 100 % ’ P /M Handbook with MP/M 1200
047 78| 4508 108 | 20130 300, 180 WATFORD'S UNIVERSAL MICRO Mvcroprg cessor Interfacing Technique |1£50=
4048 g :ggg 3 40114 240 | 8" OrangeCA m EXPANSION SYSTEM $100 & Other Micro Buses 3 750p
4049 " 40181 194 Designed by Watford El B . . . * Writing Interactive Compiler 760p
40 e il o) ectronics, thi t
el [P - L 118 | Expansion Systom es published in .11 stariag o December 1981 s oftors Gerting Acquainted with your ZX81 . 500p
o onley Bjem = el I i Lo s
4053 78] 4512 718 1 150 Akl < . TRS80, , etC. ! 1 Companion b
d054 138 | 4513 e 0181 20| 3041 Green CA 150 T omed e oot il o st = TS ZX81 Pocket Book 850p
2056 :20 ! g:g :3 3}3 : Egg;?: Digits 1?& jll Pﬁ,:koardah:re of Computer grade and are suppﬁe;::\gl(il:;:r:rr\?s. 32BASIC Programs for the PET Computer 1360p
4057 1918 |'as16 75 LCD 4D 80 | MOTHERBOARO: Acsopts un to e &
4059 480 { 4517 40194 20 ERBOARO: Accepts up to five Daughter Cards. Full Kit: Pre
dsel i, 4512 41; 196 ) 750 SOUND CARD — Utilising up 1o three AY-3-8910 sound ch:ps ket wﬁ ease add 55p P&P charge on books
4061 1228 | 4219 % NEON with resistor, 5:3 gull Kit: . No VAT on baoks
e | 2 r’.:“::\: l'i::tundz 50V A adrg“;' :Zl,s;:g&!v:ascsozo Plag?zgu‘;%ﬁéd oﬂevs'ce ronics paralel printer
“mm g :gg; 200 Red or Amber PROM Programmer — This simpla but extremely ‘;::l:ﬁuc(aradc IrI:I::s blFl;Ivl z;|15 v
doce 38 4522 128 | gprg Rectanguinr, SR | singlerail EPROMS. FUIKIt ... .....ovoet o LI CUSTOMER: How can WATFORD sell full spec
o1 M| 62 % liswoc 2w N9 Red, mb& Egng%n:G—F P"C B. cards for housing four 2716 or moznzepROMs'"" ’ devices so cheaply?
:ggg g 4528 80 gg:z; 1:2 T 70 For2 x 2732 Fﬂ" K::: WATFORD: It's simple. BY bulk buying (direct from
oy 28 :ggg 13 ORPST bl Reflective Optical RAM Card — 8K RAM card. Acc”u 16 % 3114 chin. Sup manufacturer; wher_e pos;lble), low overheads and
w072 20| 4831 130 |2NE777 a6 Swikch 296p (F;IIB K'P'déé"'\}liéﬁé"}{ .................................. smrc;llernrnarglns which give us an edge over our
- ma ughtseperately) T competitors.
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1980 saw a genuine breakthrough - ¥ PR
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£100. Not surprisingly, over 50,000

were soid.
In March 1981, the Sinclair lead 4 95
increased dramatically. For just R <l
£69.95 the Sinclair ZX81 offers even .

more advanced faciiities at an even L
lower p ri ce. I it] a| ly, even we were . -, gt .::. L _::' 'f..'::'..i ‘ g G
surprised by the demand — over Higher specification, lower price — IS
50,000 in the first 3 months! how’s it done?

Today, the Sinclair ZX81 s the Quite simply, by design. The ZX80
heart of a computer system. You can reduced the chips in a working

add 16-times more memory with the computer from 40 or so, to 21. The
ZX RAM pack. The Z); Pripter offers  7X81reduces the 21 to 4! ey
an unbeatable combination of The secret lies in a totally new

performance and price. And the ZX master chip. Designed by Sinclair
Software library is growing every day. and custom-built in Britain, this

L )

" T TR
' e
.I-.'

4

Lower price: higher capability unique chip replaces 18 chips from
With the ZX81. it's still very simpleto  the ZX80'

teach yourself computing, but the New, improved specification
ZX81 p.aCkS even greater Working . ZBOA micro-processor — new
capability than the ZX80. faster version of the famous Z80

It uses the same MICro-processor,  chip, widely recognised as the best
but incorporates a new, more power- oyer made.

ful 8K BASIC ROM - the ‘trained ® Unique ‘one-touch’ key word Kit or built —it’s up to you!

intelligence’ of the computer. This entry: the ZX81 eliminates a great You'll be surprised how easy the

chip works in decimals, handles logs deal of tiresome typing. Key words ZX81 kit is to build: just four chips to

and trig, allows you to plot graphs, (RUN, LIST, PRINT, etc.) have their assemble (plus, of course the other

and builds up animated displays. own single-key entry. discrete components) — a few hours’
And the ZX81 incorporates other @ Unique syntax-check and report work with a fine-tipped soldering iron.

operation refinements — the facility codes identify programming errors And you may already have a suitable

to load and save named programs immediately. mains adaptor —600 mAat9Vv DC
on cassette, for example, and to @ Full range of mathematical and nominal unregulated (supplied with
drive the new ZX Printer g scientific functions accurate to eight ~ built version). .a.
1 i decimal places. Kit and built versions come com-
______ ® Graph-drawing and animated- plete with all leads to connect to
S display facilities. your TV (colour or black and white)
® Multi-dimensional string and and cassette recorder.

numerical arrays.
® Up to 26 FOR/NEXT loops.
® Randomise function — useful for
games as well as serious applications.
® Cassette LOAD and SAVE with
named programs.
® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.
@ Able to drive the new Sinclair
; printer.

s @ Advanced 4-chip design: micro-
New BASIC manual | processor, ROM, RAM, plus master

.Every ZX81 comes with a comprehensive, specially- written Chlp _.. unique custom-built Ch|p

manual - a complete course in BASIC programming, trom

first principles to complex programs. replacing 18 ZX80 chips.

--------------
.......

........
..........
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to muitiply your

Available now-
the IX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers fuli aipha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly whatis on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto the rear
of your computer - using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

[ ————————————— e Y s ]

data/program storage by 16! To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR. Order

Use it for long and complex | oty | item Code | ltemprice | Total |
programs or as a persohal database. | Tl 33 e Benana £ £ ﬂ

H H 4 inclair ersonal Computer kit(s). Price includes
Yetit costs as little as half the price | ZX81 BASIC manual, excludes mains adaptor 12 49.95 I
of Compe“twe additional memory. Ready-assembled Sinclair ZX81 Personal Computer(s).

With the RAM pack, you can I Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 |
also run some of the more sophisti- | Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). | 10 8.95 |
cated ZX Software - the Business & I 16K-BYTE RAM pack 18 49.95 ]
Household management systems Sinclair ZX Printer. 27 49.95
forexample. I 8K BASIC ROM to fit ZX80 17 19.95 B I

I T PostandPacking. 205 |

ﬂ [ Please tick if you require a VAT receipt TOTALE _  _ __ ﬂ

I *| enclose a cheque/postal order payable to Sinclair ResearchLtd, for £ .- |

I *Please charge to my Access/Barclaycard/Trustcard account no. ﬁ

A a | L] I *please delete/complete as applicable. .. P ) | D T P A S Y N T [ I
sSinci=r-

' | Nememomremiss Ll b o L 111yl p 1o

ZX8| | aggressi L L L.l o & [ L i 1 1 1 1 (11111114 I

R T O I O O B B S R A B G I B A

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 86104 & 21282, FREEPOST - no stamp needed. Offer applies to UK only. ETiO4
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COMBINED FORCES'

South East Computers PLUS Castle Electronics can now offer you Unequalied

|} GompuTER

®Graphics character set @®Phug-in progratmme/inemaory cartridges
®Colour ®Suund @Programimable function keys @5K memory
expandable to 32K @Standard PETBASIC @ ull-size typewriter
keyboard @Low-priced peripherais @®Joystick /paddies/lightpen
®Se|f teaching materials @Cassette Deck now available £44 .95

BRITISH DESIGNED

Acorn Atom rirsonaL compuTer

8K ROM + 2K RAM kst .. ... .. £140 00 4K Floating Point ROM ... £ 23.00

3K ROM + 2K RAM Ass. .. ... .£17450 Colour bEncoder ... et 2 1.88 OR’Es .
- 12K ROM + 12K RAM kit ... . £25500 Mains Power Supply ... f 920
' 127K ROM + 12K BAM Ass. . ....£289 50

COMPUTERS

s\ \ TANGERINE F N sl 9"
" : ATARI I —=
microtan ALL PRODUCTS

Microtan 65 Kit ...t 79.3D0 ARE FULLY FROM £345.00 il gpian:
Microtan 65 Binlt ... L. .E90.85 GUARANTEED Plus All Accessories

Tanex Min. Contuy. Kt[,_,_f49:45 . Available!
2ol 20 way Keypad ... £11.50 BUY WMITH Model 400 16K . £345.00

CONFIDENCE  Mode! 400 16K Ly
P” TANTEL PRESTEL ADAPTER R BN s o, (SN
— £199.00 ALL PRICES Cieks DR e o £345.00
We hold a complete stock of all the — 1m) HDE VAT 80 COl. PrNTEr ooovevoeceeoerenn £550.00

< P Tangerine eqUipment. Send SAE or
N | Phone for details.

COMMODORE, - @sappla

16K PET T 55000 ERiiEir-

K PET seoemmuns £699.00 Z2 X8l BUILT-IN SOUND-
DualkiDisk Drive ....£799.00 FOR HIGH RES. GRAPHICS'
o[ (L —— £454.25 IMMEDIATE Apple |1 Plus 48K ........ £730.00
External Cassette £ 44.9 DESPATCH Disk Drive + Controller £383.00
Complete range of PET £69.99 D.D. without Cntrller £303.00
equipment in Stock Pascal Card ......... £264.00 /
CASSETEE SOF‘II'WA;!E: %_trathclygra Basicf%:urs; Eurocolour Card ... £73.00  ~4
Basic Basic Course, Invaders, Treasure Trove of Gam Hitachi 9" Monitor .......£146.00
110 30 {10 Bnfmeticon o guasl, EaiE M RCH We Stock All the Goodies for Apple!

ALL PRICES INCLUDE VAT : ACCESS & BARCLAYCARD WELCOME
ORDERS NORMALLY DESPATCHED DAY OF RECEIPT

MicroComputers for Business
43
fon Ay e hom 2 s

HARD DISK SYSTEM ALL PERSONAL
P v OFFICE %'YLS"T:%\'} M1 « ALTOS 8000/10 Computer with ~ COMPUTER

- - ENQUIRIES:—
1 x CBM 8096 Computer 10 Mbyte Hard Disk

Contact Paul Brown
1 x CBM 8050 Dual Disk Drive 208Kbyte Memory (4 users) o Sam Wright on

1 x CBM 8023 Matrix Printer o00Kbyte Floppy Disk Drive Hastings (0424)

_ - 2 x TVIA12C VDU'’s 437875
Connecting cables, plus Silicon Software 1 x OKI Microline 83A Printer (Formerly Castle

SEC BUSINESS SYSTEMS SUPPLY A WIDE RANGE OF EASY-TO-OPERATE SYSTEMS AND PRO- Electronics)
GRAMMES TO MEET ALL OF TODAYS BUSINESS NEEDS + FULL RANGE OF COMPUTER FOR ALL
RELATED PRODUCTS + LEASING AGREEMENTS + FULL AFTER SALES SERVICE BUSINESS

A SYSTEMS
~l~l~- 7@ 4 é _ (f : ENQUIRIES: -
%—’Wm W'/ ni‘gl?%osenber on

Hastings (0424

15CASTLE STREET, HASTINGS, EAST SUSSEX TN&4 SDY DEPT. ET4 426844
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

DIGEST

ETI PRICE DECREASE

Readers will have no doubt noticed (painfully!) the cover
price increase on this issue of ETI. We apologise for this,
but are happy to say it is ONLY FOR THIS ISSUE and the
price returns to 75p with the May issue.

The one-month jump was made necessary by the sheer
size of this special issue. We hope you will agree it is worth
it. If you could see the price of paper these days...(moan,
moan).

Thank you for sticking with us through thick and thin...
(and 10p!)

Tweeters That
Go Cheapt .

ell, not just t

fact. Mullard have a 40W
speaker system consisting of an 8”
woofer as well as a high-power tex-
tile dome tweeter. They form part
of a new low-price, two-way, self-
build audio® kit (whew!) being
marketed by BK Electronics. The

BK Electronics crossover unit have
been combined with spring-loaded
terminals and recessed mounting
panel. The complete system, when
built into the 23 litre enclosure, is
capable of handling 40 W comfor-
tably. All this for the small outlay
of £13.90 plus VAT and £1.50 car-
tiage per kit! Get yours now from
BK Electronics Ltd, 37 Whitehouse
Meadows, Eastwood, Leigh-On-
Sea, Essex $S9 5TY.

Tempus Fugit

lt's felt a little uncomfortable working in the ET1 office this month; must
be something to do with the sackcloth and ashes we're wearing. During
the last few issues several of our reviews have featured Casio products,
but we have consistently failed to credit the company which lent us the
review models. The kindly folk in question are Tempus of 38 Burleigh
Street, Cambridge CB1 1DG and we'd like to thank them for all the help
they've been giving us. Tempus are leading Casio specialists and if there’s
something from Casio you're having problems obtaining, they will
doubtless be as nice to customers as they are to us.

Sun-Day Driving

A Volkswagon Dasher car is presently being tested carrying a roof-rack
of AEG-Telefunken solar modules which convert solar energy direct-
ly into electric current. The small 160 W ‘solar power plant’ of the test car
complements the dynamo and charges the battery. This means that fuel
consumption can be reduced by approximately five percent. As yet the
cost of manufacturing these solar panels makes them uneconomical to
use, but with the rising prices of fuel, it is foreseeable that low-priced solar
generators will enter the market. Not only that, future car generations
will make increased use of electricity, for example with automatic start-
stop devices and pollution-free electrical energy for air conditioning in
cars in warm countries. Great idea — but where will you put the luggage?
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Heading For The
Top

eadphones seem to be getting

lighter and smaller these days,
so Sennheiser, that well-known
manufacturer of headphones, has
decided to launch a pair of their
own lightweight ‘phones. The new
model HD40 is soon to be released
in the UK and weighs only 60 gram-
mes with extremely light contact
pressure. They can be supplied
with either a three or seven metre
lead, the seven metre variety incor-
porating a volume control in the
lead so that you don’t have to
march all that way back to the amp
if it's too loud. Another feature is
that each ear-piece can be revolv-
ed on the headband by 90 degrees
if you have a funny shaped head or
if you want to store them compact-
ly (*). The Sennheiser HD40 will be
launched in the UK with a sug-
gested selling price, including
VAT, of £16.55. For those of you in-
terested in technical specs; fre-
quency response is 22 to 18,000
Hz, impedance is 600 ohms,
characteristic SPL is 90 dB and
distortion factor <1.2%.

Electroware,
OK?

K Machine and Tool (UK) Ltd

have launched a new division
aimed at providing the electronics
user with a really wide range of
electronic hardware. All the pro-
ducts in the range will be available
to everyone involved in building
electronic equipment — that in-
cludes engineers, students,
teaching staff, laboratory techni-
cians and, not least, the hobbyist.
The 40-page catalogue contains
various products selected from
OK’s bench tool range — plus
some new items — and includes
soldering irons, wire-wrapping
kits, 1C tools, PCBs, cases,
enclosures, connectors, sockets
and test instruments to name just a
few. Electroware is distributed
throughout the UK by leading elec-
tronic and computer stores.
Catalogues are free, but send 30p
for postage and packing. If you
want any further information or
one of their catalogues contact OK
Machine & Tool (UK} Ltd, Dutton.
Lane, Eastleigh, Hants SO5 4AA.
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The Memotech 64K Memopak

The growth of interest in computer use caused by the introduction of the Sinclair ZX81 has made new and
exciting demands on the ingenuity of electronic engineers. At Memotech we have focused our attention
on the design of an inexpensive, reliable memory extension.

The Memopak is a 64K RAM pack which extends the memory of the ZX81 by a further 56K. Following
the success of our 48K memory board the new memory extension is designed to be within the price range
expected by Sinclair users. It plugs directly into the back of the ZX81 and does not inhibit the use of the
printer or other add-on boards. There is no need for an additional power supply or for leads.

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, and is
directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000)

0-8K ...Sinclair ROM

8-16K...Memopak memory which can switch in or out in 4K blocks to
leave space for memory mapping.

12-16K...Memopak memory which holds its contents during cassette
loads and allows communication between programmes.

16-32K...This area can be used for basic programmes and assembly
language routines.

32-64K...32K of RAM memory for basic variables and large arrays.
With the Memopak extension the ZX81 is transformed into a powerful computer.
suitable for business, leisure and educational use, at a fraction of the cost of comparable systems.

mE—_—_—_E_EEEEm EmEmE—_—_———-— > ™1

Memotech Ltd

3 Collins Street
Oxtord-OX4 1XL.
Tel - 722102/3/4/5

10

Please debit my Please rush me:

BARCLAYCARD/ACCESS*
account number:

E |

*Please delete
whichever does not apply. —

Signature S

oate

64K RAM, Assembled

Stock Control Programme
Payroll Programme

Quantity Price Total
£68.69

£ 25.00

'NAME_

Y

VAT @ 15%
N - e Postage £2 .00 l

M TOTAL____
To: Memotech Ltd., 3 Collins Street Oxford O0X41XL Telephone (0865) 722102
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Availlable at your
newsagent or
direct for

60p p&p

INVEST 60p AND MAKE
£2.40 net profit

TELEPHONE 1STD 0277) 230309

AMBIT internationalpLEETTET

iy 4
inc Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.
Here are some examples from the current issue:
1.C. SOCKETS DISCRETES BC5566 12p
A range of high quality, low cost, BC237 8 BC650 12p 28K 168 35p
LECTRONICS low profile DIL sockets ideally suited BC238 8p  BCS80 12p 1310 69p
C A’I‘ ,&1 U( £ [31{ for both the OEM and hobbyist. All 2TX238 9p BC639 22p J178 65p
- 4D RALTT R e types feature double sided phospher BC238 8p BC640 23p 40823 85p
A i bronze contacts, tin-plsted for low BC307 8p 2SC1776A 22p  3SK45 49p
i contact resistance. BC308 8p 2SA872A 18p 3sK51 S54p
8x0.3" 12p 22 x 0.3” 20p BC309 8p 2SD6BE6A  30p 35K60 58p
14x0.3" 13p  22x0.4” 20p BC413 10p  2SB646A 30p  3SK88 29p
16 x 0.3 13p 24 x 0.6 22p BC414. 11p 2SD66SA  30p MEME80 75p
e 18x0.3” 18p 28 x 0.8” 25p BC415 10p 2SB648A  40p  BF960 99p
T o 20 x 0.3 19p 40 x 0.8 35p BC416 11p BF256 38p BF961 70p
i 20x0.4" 19p  42x0.6” 38 BC546 12p  2SK55 28p  BF963 9
: XTALS
, VOLTAGE REGULATORS 1MHz se0 [/ ..
, 78XX1A TO-220 pos 058 3.2768MHz 2.00 T A e
Wi 79XX1A TO-220 neg 0.60 4MH2 1.70 5 :n'::.l'.xv;mo G Taeith
78G 1A T0-220 adj pos  1.10 4.194MHz  1.70 \ may oA
i 78G 1A TO-3 adj po: 3.95 written or telephone orders - official
: adj pos : 4.43MHz  1.25 MA detsi licati d
2 €D 78H5A TO-3 5v po 4.25 leteils on spplication, and a
it fros 5MHz 2.00 special prize for those who read our
: 78HSA TO-3 12v pos 5.45 6.5536MHz 2.00 t M
} . 78HGSA TO-3 adj po: 7.45 ads carefully - a free 4 or BMHz
" Frrtrs S AT 78HGSA TO 3adjneg  7.45 aMre 700 eovatsl g iRy Cl IS v e
4 CONCISE R’\RTB(AA\}AL()'(G]A% LM317.5A adj pos 110 9MH: %00 buy - just clip out this psragraph and
‘% ™ AMRBIT 'IN'I'ERI\ATIU. LM337.5A adj neg 175 10MMHz 200 attach it to your order. E&OE.
gt : - ==y e ; 78S401.5A adj pos swreg 1.20 11MHz 2.00 |
4705 424 784IN 062 | 74153N 055 | 74366N 085 | 7aLS109N 020 | 7ais248N 135 | 74CXX
4706 450 7448N 056 74154N (.55 74367N  0.85 | 74LS112N 020 | 7a1S249N  1.35 Processors
4720 400 7450 014 74155N (.55 74368N 085 | 74SL113N  0.20 | 74LS26IN 035 | 74C00 020 | gagq oqriae
4723 095 7451N 014 74156N (.55 74390N  1.85 ] 74LSt1aN 019 | 741 S253N  0.35 74C02 020
4724 095 7453N 0 14 7415IN 0 55 74393N  1.85 | 74LS122N 035 | 7a1S25'N 040 | 74C04  0.20 | B0BOAFC/2 {7.30
4725 224 7454N (.14 74159N 190 74290N  1.85 | 74LS123N 035 | 74 S258N 037 | 74C08  0.20 | 8212 230
40014 0.54 7460N 014 74160N .55 SN 74LS124N 180 | 74L5269N 060 | 7aCt0 020 | 8214 350
40085 0.9 740N 028 | 416N g5s | 74L 74LS125N 024 | 74LS260N 050 | 74Cta 055 | 8216 105
40098 054 TAN .27 74162N 0'ss | 74LSOON 0.10 | 74LS126N  0.24 | 74LS266N 0.2 | 74C20 020 | 8224 3,50
40106 0.69 7473N 0.28 74163N 085 | 74LSOIN 010 | 74LS132N 042 { 74LS273N 070 | 74C30 020 | 8251 8.21
40160 1.05 7474N 028 74164N 055 74LS02N 0.1 | 74LSI3N 024 | 74LS275N  3.20 | 74C32  0.20 | 8255 540
40161 1.05 7475N 035 74165N 055 | 74LSO3N 0.11 | 74LS136N 020 | 7aLS279N 035 | 74C42 080
40162 1.05 7476N 0 30 74166N 070 | 74LSO4N 0.14 | 74LS138N  g3p | 74LS280N 250 | 74C48  1.03 | ggnnga0g
40163 105 7480N  0.26 74167N 1.25 74LS05N 013 | 74LS139N 030 | 74LS283N 042 74C73 050 1290
40174 105 7481N  0.20 74170N 125 74LS08N  0.12 74LS 145N 1.20 | 7aLS290N  0.50 74C74 0.50 6800P :
40175 108 482N 075 74173N 110 74LS09N 012 | 74LS15IN 0.30 | 74.S293N 040 74C76 048 gagg :g?
40192 108 748N 075 74174N 075 74LS10N 012 | 74LS153N 027 | 7405295N 150 | 74CE3 098 1 AL 250
40193 108 7486N 024 74175N  0.75 74LS1IN 0312 | 74LS154N 088 | 74LS288N  0.76 74C85 098 6800 1875
40194 108 7489N  1.05 74176N 075 | 74LS12N 012 | 74LS156N 035 | 741S365N 032 | 74C86 026 | 230 L
40195 18 7490N 030 74177N 075 | 74LS13N 020 | 74LST56N  0.37 | 740S366N  0.34 | 74CB9 2681 SO e
1 749N 0 55 74178N  0.90 74LS14N 030 | 74LS157N  0.30 | 74LS367N 032 74C%0 0.8 6881 204
TTL N 742N 033 | 74179N 135 | 74LS1SN 01z [ 74LS1sen 030 | 7aS3een 035 | 74ce3 080 | SBEIO 20
7400N  0.10 7493N 035 74180N 075 74LS20N 0.12 | 74LS160N 037 | 74LS373N 070 74C95 094 8821 125
74CIN 0.10 744N 070 7418IN 122 74LS2IN 012 | 74LS16IN 037 | 74L5374N 070 | 74C107 048 21 270
7402N 020 749N 060 | 748N 070 | 7aiS2N 01z | 7aiS'62N 037 | 7auS37sN  g4p | 74CisT 152 | SBEZ) 2.26
7403N 0.1 74%N  0.45 74184N 1,20 74LS26N 0.4 | 74LS163N 0.7 | 74LS377N 085 | 74C154 226 4%
7404N  0.12 749N 1.40 74185N  1.20 74LS27N 012 | 74LS16AN 040 | 74LS378N 065 | 74Cls7 152 | il 4
705N 0.12 74100 1.10 74188N 300 74LS28N 015 | 74LS165N  ggo | 74iS379N 060 | 74C160 080 | i 485
7406N 022 74104 062 74190N 055 | 74LS3ON 12 | 7aLS168N 080 | 7aUs3aN 250 | 74ci61 080 | BBBN 150
740N 0.22 74106 062 | 7419IN gss | 74LS32N g.12 | 74LS168N 070 | 7aiS38N 205 | 74C162 080§ L 2
7408N  0.15 74107 0.26 74192N 056 74LS33N 015 | 74LS169N  0.85 | 74.S386N 0.29 | 74C163 080 8852 795
7409N  0.15 74109N 0.35 74193N 055 | 74LS3IN 015 [ 74.S170N 080 | 741S3%N  0.68 | 74Cie4  0.80 | LBC, 35
740N 0.12 74110N 0,54 74194N 056 74LS38N  pq¢ | 74LS173N 080 | 74LS393N 061 | 74C165 084 68852 295
7411N  0.18 7411IN 068 74196N .55 74LS40N 0.13 | 74LS174N 040 | 74LS395N  2.10 74C173 072 528
7412N  0.19 74112N 170 74196N 055 | 74US42N 0.30 | 74LS175N 040 | 7a1s3%6N 199 [ 74C174 072
7413N  0.27 74116N 198 74197N 058 | 74US47N 035 | 74LS18IN  1.05 | 741S38N 275 | 74C175  0.72
7414N 051 74118N 085 74198N  0.85 74.548N 045 | 74LS183N 175 | 74LS399N 230 74C192 080 Z80 series
7416N  0.27 74119N 120 784199N 100 | 74US49N 055 | 74LS189N 128 | 74LS445N 140 | 74C193 080
T41IN 027 74120N .95 742N 1.00 74LS5IN 013 | 74LS190N U448 | 74 5447 195 | 74C195 0.80 | Z&OA 13.75
7420N 0.13 7412IN 0.34 74246N 150 74LS54N 0.14 | 74LS19IN 74LS490N  1.10 | 74C200 452 | ZBOADRT 750
130 742IN 028 TH22N 034 7424IN 1 51 74LSSEN 014 | 74LS192N 740S668N 105 | 74C221  1.06 | ZBOAPIO  3.50
1.30 0.22 74123N  0.40 74248N 1g9 | 74LSTIN 021 | 74LS193N 74LSB6ON 105 | 74C901 038 | ZBOASIO/1 11.00
1.30 0.22 74125N 0.40 74249N 0.11 74LS74N 016 | 74LS19sN 74LS670N 170 | 74C902 038 | ZBOASIO/2 11.00
575 0.22 74126N (.40 74251N 105 74LS75M 0.22 | 74LS195N RAM 74C903 0.38 | Z80ASIO/9 995
0.75 0.22 74128N 065 74265N (.66 74LS76N  0.20 | 74LS196N 74C904 038 | ZsoCTC 4.00
115 012 74132N (.50 74273N 267 74LS78N 0.19 | 74LS197N 2102 170 | 74C905 564 | Z8OACTC 450
030 023 | 7413N 065 | 74278N 2.40 | 74LSSIN pap | 74LS200N 2112 3a0, | 7ac06 0,38 | ZB0OT  65(00
430 0.22 741a1N @ 45 74279N 0. 89 74LS85N 060 | 74LS202N 2114:2 149 | 74C907 038
0.18 022 74142N 1 85 74283N  1.30 74LS86N 0. 74LS221N 4027 578 74C908 084 PROM
0.14 0.14 74143N 250 74284N  3.50 74LS90N 74LS240N 41162 159 | 74C908 152
016 0’54 7a144N 250 74285N 350 74LS9IN 74LS241N 4116/3 1.49 | 7aC910 362 | 2708 2.00
016 042 075 74290N 100 | 74LS92N 74LS242N 4864P 1250 | 74C914 086
0.16 0.62 1.50 74293N 105 | 74LS93N 74L5243N 6116P-3 900 | 74C918 098
0.16 0.62 109 7429IN 2736 | 74LS9BN 74LS244N 6116P-4  11.25 | 74C925 43
0.16 0.62 0.79 74208N 185 | 74LS96N 1. 74LS245N 1250 | 74C926 432
0.55 0.62 74151N_0.58 79g65N g 8 74LS107N 026 { 74L5247N 74C927 432

TELEX 995194 AMBIT G

POSTCODE CM144SG

e Road, Brentwood, Essex
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PROJECT

OLID ST.

REVERB UNIT

Where have all the spring lines gone? Gone to lesser projects in other
magazines, that's where. Meanwhile we present this cheap, simple, but
high-quality unit using solid state technology.

Design by Charles Blakey.

SOLID STATE REVERB.

t last — a reverberation unit
A which is not a pseudo echo

effect and does not suffer from
the defects of spring line devices. The
unit described below will interface with
virtually any preamplified signal and is
ideal for direct use with most musical
instruments or for incorporating in the
‘echosend’ line of mixers. The design
has been made possible by a new
3328-stage bucket brigade device
having six tapped delays and capable
of producing a useful reverberation
time of about three seconds.

Sound emitted in an enclosed
space will be subjected to both simple
and multiple reflections from internal
surfaces. Since these surfaces are at
varying distances, the time for these
reflections to occur and then decay by
absorption will vary. The effect is a
build-up of sound known as
reverberation. When playing a musical
instrument in the home, small studio or
some other venue, the decay time can
be very small coupled with a high
absorption loss; the result is a weak
sound when compared to recorded
music or to live music played in a large
hall.

Until now the only low-cost
method of simulating acoustic
reverberation has been the use of
spring lines. These units, however, are
prone to vibration, require a high
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power consumption for effective
driving and are prone to producing
distorted resonant peaks. Furthermore
it is not possible to adjust the
reverberation time and in many
instances a short reverberation can be
very effective. Another option has been
available for some years, namely, the
use of bucket brigade devices to
electronically delay signals. While
claims have been made for
reverberation effects based on these
products, a realistic unit would require
at least three dual 512-stage BBDs,
such as the Reticon SAD1024A. The
cost and complexity of the latter
approach puts it beyond the reach of
the average constructor.

Beyond The Pail

The reverberation unit utilises the
MN3011, which is the latest in a series
of bucket brigade devices for audio
applications to come from National
Panasonic. They are all fabricated in
PMOS and for a start you can forget
most of what you may have read about
the disadvantages of PMOS BBDs. it is
a fact that they are somewhat limited
in clocking speed (10 kHz to 100 kHz)
and also have a limited bandwidth,
typically 10 to 12 kHz. The latter,
however, is not usually a limitation
since the bandwidth is often restricted

by the desire for long delay times.
What makes the series ideal for audio
applications is their low insertion loss,
low distortion and excellent signal-to-
noise ratio and for the MN3011 the
specified values are 0 dB, 0.4% and
76 dB respectively.

The IC is unusual in that it has 12
pins but is the length of a normal
18-pin package; the functional block
diagram and pinout for the MN3011 is
shown in Fig. 1. As is normal with such
devices it requires two power supplies,
Vo and V. the former may be up to
—18 V with respect to ground while

V¢c should be +1 V higher than V,,
Bucket brigade, or charge coupled,
devices are analogue shift registers
which operate by sampling the input
signal at a rate determined by an
external clock. The signal level at the
time of sampling is stored on an
internal capacitor; this charge is then
clocked down a series of capacitors by
means of internal switches. The transfer
process is accomplished by a dual
clock whose outputs are in antiphase
and so are alternately opening and
closing adjacent switches. It will be
apparent that the slower the clock
speed the longer the delay. Since the
devices operate at high clocking speeds
the input signals are faithfully
reproduced at the output. ’

The 'most interesting feature of the
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Fig. 1 Pinout and internal layout of
the MN3011. The centre three pins on
each side of this 18 pin package are
absent.

MN3011 is that it has six tapped delays
and Fig. 1 shows the number of stages
for each tapping. The tappings are not
evenly spaced since otherwise the
reverberant sound would have a
distinct flutter. If the device was being
clocked at 10 kHz then the delays from
outputs one to six would be 19.8, 331,
59.7, 86.3, 139.5 and 166.4 milliseconds
respectively. If these delay times are
mutiplied by 0.33 then one obtains the
equivalent room path length for one
trip, ie the longest delay is equal to a
room length of 55 metres (181 feet).
Reverberation time is usually measured
as the time taken for the power to
decay to one millionth of its initial
level (60 dB down). For the present
design the time was measured for the
output level to fall to one hundredth of
its initial level (—40 dB) and at the
longest delay this was found to be
about three seconds.

Blocks ‘n Clocks

The block diagram of the circuit
for the reverberation unit is shown in
Fig. 2. First there is the dual clock
driver, which is another National
Panasonic device, the MN3101. it has
an oscillator, divider and wave form
shaping and produces the dual clock
pulses required by the MN3011. It
reduces component count and is lower
in cost than other alternatives, such as
a 4007. A further advantage is that it
also generates the required V¢
voltage.

The unit will operate satisfactorily
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with any input signal greater than

280 mV RMS and higher input signals
are attenuated by the input
potentiometer. The signal is also
reduced by half in amplifier A1 and
inputs higher than 140 mV to the first
filter are indicated by a LED peak
detector circuit. Although the MN3011
will accept signal levels up to 780 mV
before the distortion value stated
earlier is exceeded, it will become
apparent that the effect of
reverberation can lead to
reinforcement of signals and
consequently this has to be allowed
for. The only preset in the circuit is
used to apply a bias voltage to the
signal. The precise value of this voltage
is not very critical in the current design
and the object is to keep the signal at a
level where it will not be distorted or
clipped within the BBD.

The main problem with BBD:s is
the inability to completely cancel out
the clock pulses and these can form
audible cross products with the input
signal. In order to prevent this foldover
distortion, the bandwidth of the input
signal should be limited to between a
half and a third of the clock frequency.
Filter F1 in Fig. 2 is a lowpass filter with
a cut-off frequency of 3.6 kHz. This
may seem rather low but in fact it is
equivalent to the upper reverberation
limit of most spring lines and the BBD
scores in respect of low frequency
responses since springs usually give rise

DELAY

MN3I81
LLOEK

i

+VE

[ x MN3011
BIAS F1 e gl BBD

to ‘booming’ below 100 Hz. The limited
bandwidth is compensated by mixing
the original signal with the reverberated
signal at the output stage. The filtered
signal goes to the MN3011 and the six
output stages are summed to give a
composite signal with different delay
times. This signal is again filtered with a
lowpass filter with a cut-off frequency
of 3.6 kHz, to remove residual clock
glitches, prior to mixing with the
original signal at the output amp-

lifier, A2.

The most important feature,
however, is that the signal from the
longest delay is returned, slightly
attenuated, to the input and subjected
to further delays. This is the
reverberation effect and with the times
given earlier the sound will simulate
the effect of the first reaching a surface
55 metres away (assuming slowest
clocking rate) and then being reflected
back as well as being reflected from
other surfaces closer than the 55 metre
surface. The whole process is repeated
until the original delayed signal and its
reflections die away. In the meantime
new signals are being recycled and the
overall effect is a build-up of sound —
reverberation.

Construction

The construction is very
straightforward but the following
precautions should be observed. First,

Fig. 2 Block diagram of the ET1
Solid State Reverberation unit.
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PROJECT : Solid State Reverb

BUYLINES :

The PCB and a kit of components for the
reverberation unit is available for £32.00,
inclusive of postage and VAT, from
Digisound Limited, 13 The Brooklands,
Wrea Green, Preston, Lancs PR4 2NQ. The
power supply may also be obtained for an
inclusive price of £7.00. As the PCBs are
copyright they will not be available from
our PCB Service; however, the foil patterns
are reproduced at the back of the
magazine. National Panasonic do not
distribute active components in the UK and
the ICs may only be obtained from
Digisound.

LIVE VA
TRANSFORMER .
= 5 ~ ' 78L15 :
500mA FUSE l -l- A5V
+
i = d = 470u 100n == 10u
i T T ov
& >~ v e
NEUTRAL ~
h g A&
BRIDGE I$ = 470u 100n == 10y
0.9A DIL TYPE
] —15V
> ¢ : 7L1S —0
VR |

Fig. 4 Circuit diagram of a suitable PSU

for this project.

RV3 Rv3

Fig. 3 Component overlay for the reverberation unit.

—15V +15v oV

MIX tN

MIX INPUT LEDY
ouT ANODE

ouTeuT

PARTS LIST
make sure you get the correct ; :
orientation of the |Cs which are clearly Resistors (All AW 5% except where stated) PR1 47k miniature horizontal
shown on the component overlay. :1 — 10R V2 W preset
Second, the MN3011 is a FMQS device T ang. o0k Capacitors '
and with the advent of ‘B’ series R3.34 51k C1,2 10u 35 V PCB electrolytic
devices we have all become rather R4 330R €34 100n polyester )
careless as regards handling such ICs. R6 1ki gg §§3n3g(:1y':§t‘zf'ec"°'Y“°
For the MN3011, however, take the :*1361 352;'731 i;k 71013,
precaution of working on a grounded R11. 30 56k 2022  220p polystyrene
R14,16,18,20, C8,14,15, .
22,24 56k 1% 21,24 3u3 63 V PCB electrolytic
R15 100k 1% €9,11,12,
_ PSU PARTS LIST . R17 110k 1% 18,19 2n7 polystyrene
— — 0 R19 120k 1% C16 2n2 polystyrene
Capacitors R21 130k 1% c17 270p polystyrene
C1,2 470u 35 V PCB electrolytic R23 150k 1% Cc23 33p polystyrene
C34 100n polyester R25 160k 1% X
C5,6 10u 35 V PCB electrolytic R26 200k Semiconductors
R28 82k IC1 TLO74
Semiconductors R35 18k 1IC2, 4 LM358
IC1 78L15 R36 1k0 1C3 MN3011
1C2 79L15 R38 36k IC5 MN3101
BR1 0A9 DIL type R40 68k D1 1N4148
LED1 5 mm red LED
Miscellaneous . Potentiometers Miscellaneous )
PCB (see Buylines); PCB-mounting RV1 100k logarithmic §K1,2 mono jack sockets
transformer (15-0-15, 6 VA);, 500 mA mains RV2 10k logarithmic PCB (see Buylines); IC sockets; case (Vero
fuse and chassis-mounting holder. RV3 470k linear order no. 91-2673G).
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metal surface, such as a piece of
aluminium foil, do not insert the IC
with the power on and do not use a
soldering iron on the PCB with the IC
installed.

The PCB supplied with the kit has
a ground plane to reduce interference
from and to other electronic
equipment as well as to reduce noise.
This feature allows greater freedom in
locating the unit, eg it does not have to
be housed in a separate metal case. A

box and all wiring should be kept as

short and as neat as practical, with the

audio connections being made with
miniature screened cable.
The unit requires a £15 V power

supply and the current consumption is

amiserly 13 mA at +15V and 9 mA

on the —15 V line. If a separate power

HOW IT WORKS

supply is required then a suitable PSU

is shown in Fig. 4. A PCB-mounted
transformer is preferred, and it should
be mounted as far away from the BBD
as practical. The photographs show the
unit inside a Vero ‘G’ range case with
internal dimensions of approximately
218 x 138 x 50 mm.

ground plane comprises a metallized

surface on the component side except

for small areas around the holes for the

components. Ensure that the
component leads do not touch the

ground plane — which is not difficult

— and preferably solder the resistors
and axial capacitors in place with a
thin piece of card between the

component and the board so that the
former are not in physical contact with

the ground plane. After soldering the

card is removed. Th- latter step is not

essential. The one wire link must be

made with insulated wire. The ground

plane has to be connected to the 0 V

line and some 15 mm from where the

latter is connected to the PCB there is a

hole marked ‘join’. A piece of wire

should be placed through this hole and

soldered on both sides of the PCB.
The PCB has been laid out such

that the BBD and clock are as far away

as practical from the signal input and
output. This separation should be
maintained if the unit is housed in a

The input signal is attenuated by RV1 and
also by the inverting amplifier built around
IC1a which has a gain of about 0.5. From
ICia the signal goes three ways. A
comparator built around IC1b forms a peak
detector to indicate optimum signal level,
while RV2 and R35 allow mixing of the
original signal with the reverberated signal
in the inverting amplifier configured
around IC1c. The component values in this
section are such that equal proportions of
the two signals may be mixed. Finally the
signal also passes to two aclive filters
constructed around IC2 which have a
12 dBJoctave roll-off for each stage and a
cut-off frequency of 3.6 kHz.

From the above filter stages the signal
passes into the MN3011 and the six delay
outputs are summed by theresistor network
formed by R14 to R25. Note that the shorter
the delay, the less the attenuation. From the
longest delay {pin 4) the signal goes via R25
back to the input of the filter and thus
provides recycling of the delayed signal in
order to generate a true reverberation
effect. The reverberated signal is filtered by
two active filters constructed around (C4
and these have the same characteristics as
the input filters. Between the active filter
stages some passive filters have also been

added to increase the roll-off; the loss in
these filters is compensated by increasing
the gain of the active filters.

The dual clock for the MN3011 is
provided by IC5 and with the components
shown, the clock frequency may be
manually varied with RV3 over the range
10 kHz to 100 kHz, allowing maximum first
pass delays from 16.64 to 166.4
milliseconds. Pin 8 of IC5 provides the V
voltage for the MN3011. Since both 1C3 ang
IC5 are P-channel CMOS it would be
normal to operate them from a —15V
supply. Voltages are, however, relative and
by connecting + 15 V to the ground pinand
ground (0 V) to the V pin they will
operate happily with positive signal inputs.
R1 and C5 prevent clocking signals getting
back into the power lines. The filters are
also operated from a single + 15 V supply
and this avoids any problems which may
arise from excessive bipolar signals, ie they
will be clipped at + 15 V or ground and not
damage the BBD. The bias voltage required
by the BBD and the filters is primarily to
allow them to accept bipolar signals; this
voltage is provided by the resistive divider
using components R39, PR1 and R40 and is
applied to the non-inverting input
of the filter op-amps.

e T AAAA AAA—
R17 110k
I T . R16 56k 10
ov o —0 11008 R18 56k R19 120k
ch o 1 NOTE
e FEE, i, T
=18V~ o { €3 1S MN30TY
R22 56k R23 150k 165 1S MN3101
+c522 D1 I§  1N4148
')
R24 56k R25 160K LED1 IS  RED LED
R9 100k 4 ¢
R13 100k T
€10 220u 3 500
g18l2200 c17270p
+15v €20 220p
R7100k | R833k |5 " Ty 1712 11 10 9 7
= R1047k R1156k | R12 33k |
IC2a -
+ Ic2b 1C3 R29 47x R30 56k | R31 33
T 3 a cu c12 + 71613 wnzan £
2n7 27 5 2
1 17 1543 2 2n2
04 l | +
R26 200k L ‘;l; * c21 3uﬂ
+ | I
.‘:% C8 3u3 g g L
R33 100k
LIN
By - ——DELAY R34 61k
S
& €22 220p
-4
R35 18k
RVZ 10k S 0 AAAA— J
SIGNAL INPU cocimix A
IGNAL INPUT
8 ouTeUT
10
R2 100k
RV1 100k
L0G LevEL 2 WV
€6 220n

Fig. 5 Circuit diagram for the ET| Reverb.
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Setting Up And
Use

The only setting up required is
adjustment of PR1. If a sinewave
source is available then the latter may
be used as the signal source and PR1
adjusted by ear, or with an
oscilloscope, for minimum distortion.
Alternatively measure the voltage at
the junction of PR1 and R40 and adjust
PR1 to give a reading of 6V2.

The unit has a signal-to-noise ratio
of better than 60 dB but this requires
that it is operated with the peak
indicator LED just glowing or
occasionally illuminating. The output
level will vary from about OV5 to 1V
RMS, depending on the amount of
mixing of the original signal, and these
levels should ensure adequate response
from most amplifiers, mixers, and so
on. In other words, by keeping input
signals at maximum level the amplifier
setting will be such that during periods
of no signal the residual noise will not
be obtrusive. This is common practice
with recorders, many of which have
much lower signal-tonoise ratios.

P

ROJECT : Solid State Reverb
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For the man who has
everything else. . .

.. . there is the ETI binder. Spend your nights enjoying the

finer things in life, secure in the knowledge that the finer

magazines of life are safe and sound. Order one now, and
let the Joneses keep up with you.

ETI Binders cost £3.95 each for UK residents, including
postage, packing and VAT. For overseas orders add 30p.
Send the completed coupon together with your remittance
to:

ETI Binders, Argus Specialist Publications Ltd,

145 Charing Cross Road, London WC2H OEE.
Please allow three-four weeks for fulfillment of order.

ORDER FORM >€\

Please send me .. ETI Binders. | enclose cheque/postal order for

£

I wish to pay by Access/Barclaycard. Please debit my account.

S ' N 3 k| g

BREDENRERREERERR
e L -

alelelol TTTTTTTTITTT]

Signed

Name

Address
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SUPERSALE '81

All full spec, brand new devices.
2114 (450ns) £1.00, 4116 (200ns)
£1.15, 2708 £1.85, 2516 (singl rail)
£3.00, NEC 2732 £5.50, 2532 £6.00,
2114 {200ns) £1.40. P/P 35p on
above devices.

Brand new and boxed, Lie
Detector. Made for the Open
University. size: 150mm (iength)
x 100mm (widthl x 90mm
[ (height). Complete with 100
microamp motor movemnent 90mm
} x 75mm, Supplied complete with
leads and pads, less batteries (2 »
| 4.5v) £7.50 + £2p/p.

SELF-CONTAINED battery
powered digital recorders.
Complete with data entry key-
board with 10 diait LED display
plus modem interface and charger.
Some data £25 per system. Sorry,
caflers onty.

ZETTLER low profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
2/2.5 amps a.c. contacts. 85p p/p
35

e —

P

D TYPE CONNECTORS
' 9 Way Socket (solder) 76p
15 Way wirewrap plug £1.00
37 Way Plug (solder) £1.80
37 Way Socket {solder} £1.80
25 Way Plug (solder} £1.85
25 Way Socket {solder} £1.85
25 Way Plug finsuiation
piercing) £2.65
25 Way Socket {Insulation
piercing) £2.65
50 Way Piug {solder) £2.00
P/P on above 35p

COVERS
37 Way (Plastic) £1.00, 50 Way
{Plastic) £1.20, 25 Way (Plastic}
95p, 25 Way (Metal) £1.25, 25 Way
{Metal} ITT open £1.00, 15 Way
{Plastic) 60p, 15 Way {Metal} 95p
P/P on above 35p

DISPLAYS

P 5082/7414 4 digit DIL display

full spec £1.50 sach, p&p 35p.
Large quantities POA.

E

HP5082/7650 .4'°cc, left and
right decimat point, high bright-
ress, only 65p, 12 for £6.50, p&p
3p.

SUPERSAVER 1
DiL header Plugs (No covers)
14 way 18p, 16 way 25p, 24 way
95p (all goid plated) p/p 35p.
Ansley Header piugs. 14 Way
75p, 16 Way 95p, 24 Way £1.50.
{Insutation piercing type} p/p 36p.
Ansley 1/0 Header plugs PCB
Mounting .1in 26 Way straight
65p. 40 Way rla £1 p/p 35p.

SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14 for £1, p&p 35p.

SUPERSAVER 3
PRICE SMASH FNDS00 .S5in.
LED displays, full spec 65p
each, p&p 35p, large quantities
POA.

SUPERSAVER 5
3M 34 way {17 x 17} .1” insulating
piercing edge connectors for disc
drives etc. £3.50 each, p/p 35p.

SUPERSAVER 6
VIDEO LEAD
1% metres with PL259 plug £1.00
p/p 35p

SUPERSAVER 7
Thyristors Type 16 Ria 100 Vrrm
1000 Voits at 22 amps £1.65 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 40 amp, 4 fai
£2.50 p/p 35p

SUPERSAVER 8
ONE ONLY — TEXAS SILENT
700 TERMINAL. RS232 110 baud,
As new — £235. Carriage at cost,

SUPERSAVER 9
VELLEMAN EPROM Programmer
kit £200. Built £300 + VAT. S.A.E.
for full descriptive leaflet.

SUPERSAVER 10
Tangerine Microtan 65 Blank PCB.
Brand new plus circuit diagram
£4.50, p/p 50p (6502 based, 1K on’
ard).

SUPERSAVER |

PAPST MINI-FAN 3%" x3%" x
1.5" deep. 220v 50Hz. Brand new
and boxed. £9.50 p/p £1.00.

SUPERSAVER 12
2.5mm power plug and 2 metres
of cable. Suitable for Acorn Atom,
2ZX81 etc. Only £1.00 per 10 p/p
25p. Trade enquiries welcome.

SUPERSAVER 14
BOX FANS 115V 50/60Hz.
120mm x120mm. New. £4.50.
P/P £1.00.

SUPERSAVER 15
§K % multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K and 50K, p&p 35p.

SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) f£1,
p&p 35p.

SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. overall size. Face size
50mm x 28mm approx. Brand
new. £1.15 p&p 30p. {Sent at
purchaser’s risk}.

SUPERSAVER 18 SALE
PCB AMP (LM380). Unused.
65mm x 95mm approx. 9-12v
DC. 86p p&p 35p.

SUPERSAVER 19
10 DIGIT {Red). LED display.
{.122in. digit size). With built-in
driver chip and built-in lens
magnifier. Data sheet supplied.
Brand new, £1.50 p&p 35p.
SUPERSAVER 20
4'%in. JUMPER LEAD. 16 DIL
header to 16 DIL header. 95p
p&p 30p.

. SUPERSAVER 21
2%in. JUMPER LEAD. 14 DiL
header to 14 DIL header. 65p
p&p 30p.

SUPERSAVER 22
1Ib reel of solder 18 SWG 64/36
alloy £6.50 p&p Hp.
A TERRIFIC GIVEAWAY. MC
1489 RS232 RECEIVER. Brand new
46p each, 10 for £3.50. Large
quantities p.o.a. p&p 30p.

SUPERSAVER 23
16K EPROM PCB 275mm x
18mm takes 8 x 4K eproms +
address decoder logic ranged as
16K x 16, Sorry no data. £3.50

p/p 0p.

JUST ARRIVED large quantity of
assorted Microwave Wave Guides,
various bands + noise sources
from £5. Callers only.

CMOS SCOOP

CD4012 10 for £1.50, CD4013 10
for £2.25, CD4018 60p each,
CD4019 10 for £3.85, CD4022 10
for £4.00, CD4023 10 for £1.30,
CD4027 10 for £3.00, CD4035 10
for £6.00, CD4049 10 for £2.25,
CD4050 10 for £2.50, P/P 35p per
fot.

GIVEAWAY 18 pin low profiie
dil socket 13p EACH or 8 for £1

AUGAT IC SOCKETS

{The best available)
20p 24 Dil
25p 40 Dit

60p
55p

16 Dil
18 Dil

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

NEW LINES

UECL Edge connector .1” 756 Way
gold plated (wire wrap) £1.66 sach
p/p 35p.

REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
(60mmx80mm). Brand new,
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 digit glass
display {green with centre
colons and plus and minus
sign), only £1.35. P/P 30p.

]

TELEPHONE.

UXBRIDGE 55399

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 1
amp £2.50, P&P 50p.

TTL SALE 7410 9p, 7413 18p,
7416 18p. 7450 28p, 74155 45p,
74174 60p, 74181 74285 £2.25.
P&P 35p.

WHY PAY POUNDS? — Just ar-
rived Amphenol 36-way plug
and socket (used) to fit all your
printer. Only £2.75 per pair. P/P
35p. )

Terms cash with order (official
orders welcomed from col-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

STOP PRESS
2716 Single rail Eprom {used).
Fully  erased, replacement
guaranteed. £1.95. 10 for £17.

P/P FREE

PLEASE DO NOT ORDER

GOODS FROM OLD ADVERTS.

PHONE BEFORE ORDERING.
SURPLUS STOCKS

PURCHASED E‘

FOR CASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
All enquiries s.a.e. please
Telephone answering machine
service out of business hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2,15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 23399

ON E s I OP SHOPPI NG ALIEN ATTACK Jan81 . ..................... 1976 1647 1283
MINI DRILL SPEED CONTROLLER June 81.... 2513 2113 1260
No need to waste your time and money searching for components. GUITAR NOTE EXPANDER—ETI April 81. ... .. 1647 125 6.4
No need for unfinished projects because you are unable to obtain that last DRUM MACHINE April 81 ............... +.. 5998 4694 3538
component. MUSICALBOX April81...................... 1254 - -
We stock complete sets of parts for ET| projects — leaving you to concentrate ENGINEERS STETHOSCOPE Mar81........,. 1919 1492 11.10
on the electronics and construction. SOUND PRESSURE LEVEL METER Feb 81. .. .. 3998 3298 -
INFRA RED ALARM Feb81 ... ........... .... 5498 4612 3538
3WAYSTOBUY: MULTI-OPTION SIREN Jan81. .. .. . [ . 2691 2163 1525
4INPUTMIXERDeCBO . ..................... 19.77 1571 1198
FULL KITS — include printed circuit board, alt components, hardware, IC MUSICALDOORBEL Dec80 ............. ... 1161 1061 9.39
sockets, case etc, (Not batteries). AUDIOTEST OSCILLATORNov80 .........., 18.30 - -
LESS CASE — as above but less the case. *RIAA PRE-AMP {stereo) Nov80............... 6.83 — -
PCB + PCB MOUNTED COMPONENTS — PCB pius all the parts which METRONOMENOVBO ...........coouvvnnn... 598 — —
are mounted on the board — plus leds, potentiometers + off board semi- SUSTAIN/FUZZBOXOct80.................. 2499 2149 1872
conductors. FULL LESS PCB CASSETTE INTERFACEOCtB80............... — 11.57 —_
KIT CASE PLUS ULTRASONIC BURGLAR ALARM Aug 80 . .. .. 2682 2298 1762
CAPACITANCE METER Aug80 .............. 2026 1646 8.2
INFINITE IMP. DET. Mar82 . .................. 1598 950 = CMOS LOGIC TESTER Aug 80. . ... | 09 - "
ROBOT MOTOR CONTROL (DUAL) Mar 82. . . .. 3867 3372 we SIGNAL TRACER Mar80 . . 198  _ .
1 CHING COMPUTER Feb 82, less book .. ...... 32.83 £24.20 TUNING FORK Feb80 . .1 1348 _ _
HIGH QUALITY PHONO AMPLIFIERS Feb 82 CLICK ELIMINATOR Aprit79. .. ... .. ... 6156 4657 —
mgv:xg &3\'& ﬁ;?g%aes 88 i - GUITAREFFECTS UNIT April 79. .. ... ........ 1478 1097 641
i A e S ; - - COMPLEX SOUND GENERATOR Oct 78 ... ... 21.97
INFANT GUARD Jan82 ... ................... 6.33 - —
PARKING METERTIMER Jan82 . ............. 8.9 = =
GUITAR TUNER Jan82....................... 2898 2627 18.98 T T SEROECIS GUITAR TUNER
ALCOHOMETER Dec81............... - £26.49 £22.99 Full kit as described in J
FOR PRICES ull kit as described in Jan
COMPONENT TESTERDec81 ................. £7.98 617 If you do not have the issue of E:T.I. 82. Includes case, pcbs
BODYWORK CHECKER Dec81 ................ £6.88 £459 which includes the project you will "and :
MUSIC PROCESSORNov 8t ................. 4998 3698 31.84 need to order the instruction reprint and meter etc £28.98
PHONE BELL SHIFTERNov81 ............... 1935 1361 832 _asan extra — 45p sach All parts available
VOICEOVERUNITNov8Y ... ............... 2762 2122 1532 Reprints  available separately 45p separately
CARALARM Nov81 .......... .. .. " 1798 1445 12580 each + p&p 40p
ENLARGERTIMEROcCtS81 ........ .. ... .. .. 2659 218 998
SOUND BENDER Oct81 ... . . ... . " 2076 1576 177 MAGENTA ELECTRONICSLTD.
MIGROPOWER PENDULUM Grargy 0Ct8! - = 988 — EU11, 135 HUNTER STREET, burton-ON-TRENT, STAFFS, DE14 25T
LABPSU Sept81 ... ...................... = 3798 2240 0283-65435. 9.5 MON-FRI. MAIL ORDER ONLY
WATCHDOG SECURITY ALARM Aug 81 . . .. .. 4333 3583 1998
RECHARGEABLE BATTERY ................. 1998 — =
HEARTBEAT MONITOR Aug 81 . ... ... ... 2626 2165 13.80 ALL PRICES INCLUDE VAT
HANDCLAP SYNTHESISER Aug81........... 2998 2358 1844 ADD 45p P&P TO ALL ORDERS i
FLASH SEQUENCER Aug 81, Less fiash sockets. 3566 29,26 21.25 S.A.E. WITH ALL ENQUIRIES PLEASE
SMART BATTERY CHARGER July81 ......... 3198 2598 984
WAH PHASE June 81. Lesspedal ,............ =, 13.44 9.14 Irish Republic & B.F.P.0. Europe de- Access and Barclaycard (Visa} orders
LED JEWELLERY June81............... Cross — 2.47 — duct 10% from prices shown. Payment accepted by phone or post.
Star — 9.41 - Spiral  — 7.20 ol must be in sterling.
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P”W[”’”ﬂ” IS BRINGING THE FUTURE
A STEP NEARER
WITH THEIR
NEW MICROPROCESSOR CONTROLLED

procrammase OPNESIS ROBOTS

HYDRAULIC DRIVE
USING SELF-CONTAINED

HYDRAULIC POWER PACK
- FEEDBACK

CLOSED LOOP CONTROL SYSTEM

UNITS MAY BE OPERATED USING ROBOTS OWN DEDICATED
Features MICROPROCESSOR SYSTEM OR BY AN EXTERNAL COMPUTER

P i s

Low cost
Kit prices below.
Up to 6 controllable Prices for ready
movements built systems on
Positional sensing request.
Continuous path motion
Microprocessor controller
Learning ability
RS232C computer
interface | des | Gad Gads | Processor
Electronics

[/EmlsMwl £374 | A2 £135

Genesis S101 | £355 | £405 £175

Genesis P101 | £450 | £545 | £175

ALL PRICES VAT EXCL.

AS BEING PUBLISHED IN

PRACTICAL ELECTRONICS | M101 MOBILE

For further details please contact: —

POWERTRAN CYBERNETICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM Telephone: ANDOVER (0264) 64455 |
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Look — no hands! The only control on
this piece of test-gear is the on/off switch; the only connection is
to the test terminals. This month — construction.
Design and development by Phil Walker.

4\ GATE 4 cLock

IC13 ;ﬁ—-——-———br/ RESET

i
R ) R TR

Ay AW TO TEST
TERMINALS
19V VIA P <M ey | Al
SWia LED4 s. . i — A T O E——
ov 1O s : 06 oo s
DISPLAY -~ %k k ; 7 o !
BOARD o P E———— o
0V (B1 --VE 0V (B2 +VE e .
Kk = CATHODE ! 4 Fig. 1 Component overlay for the main board. Make sure that

you solder through-board links at every point shown before

® = THROUGH BOARD LINK
mounting any components.
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PROJECT

should only be attempted by those

with a good deal of constructional
experience. it is well worthwhile
checking the PCB for shorts between
tracks before doing anything else.
Ensure that there is a hole through the
board under the PR1 position to
facilitate adjustment later.

Put links through the board at all
positions marked with a dot on the
overlay and solder on BOTH sides of
the board. The other components may
now be inserted into the board —
preferably using sockets for all the ICs
except IC4 and IC15. IC4 is a T092-type
package 100 mA regulator and does
not need a socket, while [C15 may foul
PR1 if a socket is used.

The LEDs should not be fitted until

" the board is test-fitted in position as

T his is a fairly complex project and

70}

A
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they are intended to protrude through
the panel as indicators. Attach power
supply wires and fit up to the panel,
position the LEDs and solder in
position.

Assemble the display board
components and attach the logic and
power supply wires from the main
board. Wire the remaining power leads
via the on/off switch to the battery
connectors and attach the two boards
to the front panel using pillars or long
bolts and lock nuts. Our prototype just

LCD DISPLAY fitted into a slope fronted instrument
case made by Vero Industries (see Parts
List).
Very few unusual components in this project;
all the logic is standard CMOS. The ICM7224
and the LCD display is stocked by Watford
Electronics, while the LF353 is available from
Rapid Electronics. The two PCBs can be ob-
i tained from our PCB Service, advertised on
page 44.
Fig. 2 Component overlay for the display board.
Insert the link under the display first.
PARTS LIST
Resistors (all 4W, 5% except where stated) Capacitors IC15 LF353
R1,2 470R c1 10p ceramic IC16 1ICM7224
R34,5, C2 1n0 ceramic Q1,7,8,9, BC182L
2837 15k c37 100n ceramic Q26 BC212L
R6,25 47 c8 100u 10 V tantalum Q37 BC212L
R9 10k D1-6 1N4148
R10,14,17, LED1-7 miniature green LEDs
21 100k
R11,15,18, Semiconductors
22,23 1k0 1C1 741504
R12 100R 1% 1C2,3 74LS90 Miscellaneous
i Q090 er bt i e XTALY miniature 10 MHz crystal
R16 1k0 1% 1C5,8 4518B SW1 DPDT toggl itch
R19 10k 1% IC6 40538 skia ’ oggle I“”(' c d
R20 100k 1% IC7 40298 ’ g;es; erminals {one req, one
R24,27 27k 2% 1c9 40138 ack)
R26 1k8 1C10 40518 PCBs (see Buylines); 3V2 digit LCD display; IC
R24,27 27k 2% IcC1 40498 sockets; display socket (if required); PP9 bat-
. 1C12 40128 tery and connectors; PP3 battery and connec-
Potentiometer i IC13 40118 tors; mounting hardware; case {(Vero 220 x
PR1 47k miniature horizontal preset 1C14 40018 156 mm sloping front box, order no. 65-2523E).
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High-res
Printing

ew from Hi-Tek is the Facit

4542, a high-speed, high-
resolution printer which combines
a new type of ‘Flexhammer’ print-
head with advanced micropro-
cessor control to make it equally
suited to text printing, label or bar
code production, and graphics
output. Using 260-character-per-
second bidirectional two-colour
printing and a 14 x 9 dot-matrix for-
mat, the 4542 can produce a vir-
tually unlimited range of charac-
ters as well as different grey scales
in graphics applications. In normat
text-printing applications, the
4542 features proportional spac-
ing, justified right-hand margin
and an extensive set of up to 512
characters in 11 national reper-
toirs with red/black, elongated and
underlining facilities. For label
printing, a variable-size option is

available which allows characters
or bar codes to be generated in 95
different sizes from 2.52 mm up to
240 mm. Selection of size and posi-
tion is easily controlled by soft-
ware commands. In the graphics
mode, scanning, semi-graphics and
10 levels of greyired scale are
available to illustrate reports with
histograms, curves and diagrams,
as well as generating half-tone il-
lustrations in applications such as
tomography, process monitoring
and computer-aided design. The
key to the versatility of the 4542 is
the print-head, which consists of a
set of nine stored-force flexible
metal hammers mounted directly
on a magnet armature. No adjust-
ment or lubrication is necessary,
wear is minimal, and a 'floating’
mount means that the correct
paperiprint-head distance is
always maintained irrespective of
the paper thickness or number of
copies. Further information is
available from Hi-Tek Distribution
Limited, Trafalgar Way, Bar Hill,
Cambridge, CB3 85Q.

Small And Beautiful

ailed as ‘the World's Smallest, Lightest and Lowest Power Consump-

tion’ television, the TH3-W3V from Matsushita certainly caught our
editorial eye. Closer inspection revealed a colour TV set witha 3” colour
picture tube, only 115 mm x 86 mm x 323.5 mm in size and 1.5 kg in weight.
Power consumption is amere 9.5 W and it operates on AC power, car bat-
teries and on optionally available rechargeable batteries. Yet, despite its
small size, it is equipped with video input/output terminals and operates
as a colour monitor and a video tuner when connected to a videa camera
and a portable VTR, respectively. This 3” colour TV was launched on to
the Japanese market in mid-December 1981 at the approximate price of
£200. It is due for launch in the US in June this year and, hopefully, will be
seen in this country shortly after. Further details will be supplied by Na-

tional Panasonic (UK) Ltd, 300/313 Bath Road, Slough SL1 6}B.

Sticky Clips

randauer adhesive cable clips

from Stotron provide an inex-
pensive method of fixing round or
ribbon cables to clean, dry sur-
faces. The range can handle round
cables from just a few millimeters
up to 19 mm and flat ribbon cables
from 13 mm to 75 mm can be ac-
commodated by a selection of
clips with widths in stages of 6 mm.
The adhesive is instant acting and
polyethylene pads provide high
levels of insulation, where
necessary. Further information is
available from Stotron Ltd, Unit 1,
Haywood Way, lvyhouse lane,
Hastings, East Sussex.

Video Victory

Thorn EMI have just announced
that agreements have been sign-
ed with Telefunken and JVC to
form a holding company for the
manufacture of video consumer
electronics products in Europe.
Thomson-Brandt was originally in-
tended as a fourth partner, but this
was not possible. However, the
three other parties hope an oppor-
tunity will arise for Thomson-
Brandt to join the venture.

Products manufactured by the
joint venture will include VHS
video cassette recorders, VHD
video disc players and video
cameras.

BT Bill Beater

ollowing the success of the Telcost TNA25 from the Ansafone Corpora-

tion, it was decided that a single line unit should be manufactured. The
new machine offers a range of functions which are all designed to save
money by monitoring telephone use. Ansafone’s single line Telcost 1 has
features including a 24-hour clock display, which instantly shows the cost
of a call as soon as a user is connected with a number
dialled. The unit also has a built-in printer which records details of the call
including cost and number dialled. It aiso prints out the date, time,
machine identification number and the duration of the call. Telcost 1 has
a built-in memory which retains information even if the machine is
disconnected from a power source. It also gives a special security mid-
night printout each night which frustrates any attempts to conceal the
day’s telephone costs by the destruction of the daily printout sheet. The
machine is virtually tamper-proof as the printout will indicate if it has
been disconnected from the line at any time or if any information
parameters have been changed. The machine has provision for it to be
reprogrammed at any time to enable the user to keep in line with British
Telecom unit rate charges and the date, time and identification number
can be changed for any reason if the machine is moved to a new location.
This desk-top unit is no bigger than a telephone and for an investment of
around £249 could help to cut out the abuse of telephones in both large
and small companies. 2
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the CA 1. a1 present | .2 i 1 x 2708} 0 o
Prese conlrans, conttast brighingss. ol . are ncuded. and he oy | Connatlor moanirg strp [pai P STATICS (Mosty 450nS) | s £1.80 | 1K Blaktor Junior {1 2708} " g0, ADIN-TZATH TR
inputs needed are 15 Voits 10" AC a1 15 Amgs and 1 Volt pk-pk :Z:;'thlf:;'.:m 19" Daype case) £32:58 14 200nS 85p 108 ﬁ‘;g 12K ELBUG {3 x 5204] £38.00 ]TVLZQVA?)I:BN:‘Z(AZW mA)..£4.
e Lol P £33.50 DI 41612 Ewrocard Connectors LIS SR eigooll ETIBUGH xSl exso0. | R AOI0I2A
Supphed with circuil 0iagr am 54 way Pup rows 3 +¢ |64/96) £2.22 [ 5115 CMOS 2K AAM 5[::]‘7171 1250 [ ETIBUG (1 x 5204)  £1485° ey
54 way Sockst rows 3+ |64/95) £3.39 a8 ot E £250 g‘él&l;g(él(‘l >; %%4“)] g:: €525
405 x 210mm. Panel size 330x 188 mm £10.14 54 way Plug rows s+ [64/64) £2.n 4118 ~ 1K<l 879 ] oM 7208 A £2.69 .
510 x 340mm. Panel size 430 x 115mm £26.22 64 way Socket rews 3 +b (64/64} £4.24
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BIRTHDAY COMPETITION

's WORTH

OF VEROBOXES!

AN

There's no doubt that no matter
how clever the project you've
built is, your friends and family
are not going to be impressed
with it if you display it in a card-
board box or the proverbial
tobacco tins. What's more, the
feeling of satisfaction you get
from project-building can be
that much greater if you end up
with something that looks as good
as commercial equipment.

One of the companies with the
largest range of cases is Vero
Industries. They've given
us a collection of their cases

answered these three questions
correctly.

(1) How many boxes in the
pile on the left? (There are no
concealed box tops).

(2) How many of this month’s
projects are housed in Veroboxes?
(3) Is the Vero ‘G’ range of
cases made from plastic or metal?

Answers on the form on page
133 please, together with your
name and address, to reach us
before April 30th, 1982.

RU LES

Closing date is April 30th 1982, and all entries post-
marked later than this date will be discounted.

2. The coupon provided in the magazine must be used.
Photocopies are NOT acceptable.

3. Employeesof ASP and their relatives are not eligible for

NANANAVAY

worth £50, and we’re going to

glve them tO one Of you — bUt 4. %rl:‘e'y]udges decision i |s to be c(ﬂnsndered final and“r:o
the lucky recipient has to have e oanue il into concering the

D TYPE CONNECTORS

9 way r/angle skt £1.25
9 way (solder) skt £0.75
9 way (crimp) plg £0.75
15 way (w/wrap) plg £1.00
15 way (solder) plg £0.95
15 way (solder) skt £0.95
25 way (solder) plg £1.85
25 way (solder) skt £1.85

25 way (ins/peircel plg  £2.65
25 way (ins/peirce) skt  £2.65
25 way (w/wrap) skt £2.00
37 way (solder/tail) plg  £1.80
37 way (solder/tail) £1.80
50 way (solder/tail) plg  £2.00
50 way (solder/tail) skt  £2.00

“D'TYPE COVERS

Plastic 9 way £0.60
Plastic 15 way £0.50
Plastic 25 way £0.95
Plastic 37 way £1.00
Plastic 50 way £1.20
Metal 15 way £0.95
Metal (ITT) 25 way £1.00
Metal 25 way £1.25
Metat (ITT) 50 way £1.25
Metal 50 way £1.85
P/P on all above items 45p
SUPERSAVER 30

PAPST Minifan 3%" sq. 1%"
deep 220V. 50 HZ. Brand new
and boxed £9.50 P/P 50p

SUPERSAVER 31

UECL Gold plated Edge con-

nector .1"" 75 way £1.65 PP 45p
(wire wrap)

SUPERSAVER 32
12 Voit Relay. P.C.B. Mntg
S/pole d/CHANGE over

£0.65 P/P 26p

BELECTRONICS .

SUPERSAVER 33

JECKSON NICAD £8.76

Batt charger for4 x AA, D, D.

Same as above plus P.P.3.
£10.00 P/P £1.00 each

SUPERSAVER 34
ANTEX 15 watt solder iron

£4.95 PIP 75p

SUPERSAVER 35

A Treat '82. 16 meters of 16 core
cable with non-standard ‘D’
type plg/skt  £1.50 P/P £1.00

SUPERSAVER 36

Mains lead 2 meters + with
moulded |.E.C. mains plug 6A
250V £1.00 each P/P 50p

SUPERSAVER 37
MEKTRON M-823793 16 way
buss rail. 4 for £1.00 P/P 35p

SUPERSAVER 38
{ T&B Ansley 1.D.C. Connectors
l 26 way straight plug 65p
40 way straight plug 90p
40 way R/A plug £1.00
16 way skt 55p P/P 25 each
SUPERSAVER 39

i MOLEX 6W skt. .1" will butt
iend to end still giving .1 PCB
| mounting. 4 for 12p; 12W pig
'12p each.

"16W plg & skt 45p for pair.

2W plg & skt 25p for pair.

3V plg & skt (mains) 46p for pair
PIP 25p.

SUPERSAVER 40 )
.1 30 x 30 Gold plated P.C.B.
plug. £1.00 each.

.1"" 20 way PCB skt 20p each.
36W plg .1 R/A 50p each.
P/P 25p each.

SUPERSAVER 41

AUGAT IC skts {The best avail-
able) round turned pins. The
1.C. pin cuts a groove in the skt
for 100% connection reliability.
16 way 20p; 18 way 25p; 24
way 50p each. P/P 25p.

SUPERSAVER 42

Header plgs (gold piated)

14 way (no CVR) 18p each
16 way (no CVR) 26p each
24 way (no CVR) 96p each

14 way HDR plgs with CVR

45p each
16 way HDR plgs with CVR

60p each
Ansley 14 way HDR pigs RBN
1/p 76p
Ansley 16 way HDR plgs RBN
I/P 95p
Ansley 24 way HDR plgs RBN
/P £1.50 P/P 15p each

>

\)"‘?

SUPERSAVER 43

2516 used fully erazed guaran-
teed replacement single rail
EPROM 350ns £1.95 each; Ten
for £17.00 P/P FREE

SUPERSAVER 44

Tangerine Microtan 65 blank
P.C.B. Brand new + circ. dia-
gram £4.50 (6502 based, IK on
board) P/P 50p each.

MICRO REVOLUTION

The new Z8 Processor complete
P.C.B. and parts to produce this
new R.S. 232 CPU. Builtin tiny
BASIC and 4K RAM only 4.5
by 4.5". Price on application.
Further details to follow.

SUPERSAVER 45
M.C. 1489 RS 232 Receiver I.C.
46p each P/P 20p

SUPERSAVER 46
2708 £1.86 ea.
1702 £6.00 ea.
2732 £5.50 ea.
2532 £6.50 ea.
2114 (450ns) £1.00 ea.
2114L (450ns) £1.35 ea.
2114 {200ns) £1.46 ea.
4116 (200ns) £1.00 ea.

 Quantity on above P.O.A.
i1 P/P FREE

TELEPHONE

UXBRIDGE 5563

SUPERSAVER 47
Approx. 2 meters + coax lead
with pigs either end £1.00 each
P/P 36p

SUPERSAVER 48

FND 500 .5 LED displays. 7
seg. Red. 65p each. Large
quantity P.O.A. P/P 35p

SUPERSAVER 49

64 way DIN41612 edge con-

nectors to fit Microtan etc. plg

or skt £3.46 each P/P 35p each

Amphenol 36 way plg & skt

{used) to fit all your printers
£2.76 per pair P/P 35p

SUPERSAVER 50

2.5mm Power plg + 2 metres,
of cable to fit Acom Atom ZX81
etc. etc. Only £1.00 for 10.
P/P 26p.

TRADE ENQUIRIES WELCOME

POSTAGE STATED IS FOR
ONE ITEM. IF YOU ORDER
SEVERAL ITEMS, PLEASE USE
YOUR OWN DISCRETION.

SUPPORT DEVICES

8251 £3.00 each
8253 £6.00 each
8224 £2.00 each
P/P 35p

L.B. ELECTRONICS

=

11 HERCIES ROAD, HILLINGDON, MIDDLESEX UB10 LS

TEL: UXBRIDGE 55399
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COMPLETE KiT £345

~

ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Eensilive action which
simulates piano Key inertia using a
patented electronic technique.

74 OCTAVE
DOMESTIC MODEL
COMPONENT KIT £244

COMPLETE KIT £395.70
MANUFACTURED £875

Two Domestic Models are available
including the 88-note full-size version.
Four intermixable Voice Controls may
be used to obtain a wide variation of
Piana tone. including Harpsi
Both Soft and Sustain Pedals are in-
corporated in the Design and internal
Effects are provided in the form of
Tremolo. Honky-Chorus.
Phase/Flanger.
A power amplifier inlegrates into (he
Piano top which may be removed from
the Base for easy transportation.

SIX OCTAVE
DOMESTIC MODEL

COMPONENT KIT £217
MANUFACTURED £595
Component  Kits include Keyboard.
Key-switch hardware. and all electronic
components and may be purchased in

four stages al no cxtra cost.

Complete Kits further contain Cabinets,
wiring harness. Pedals and in the case of
Domestic Models both Power Amplifier
and Speaker.

The Six Octave Stage Piano has the
same range of Voices and Effects and is
designed for use with an External
Amplifier and Speaker.

SIX OCTAVE
STAGE MODEL
COMPONENT KIT £217

MANUFACTURED £530

and

Since 1972 Clef Products have consistently produced leading designs
in the field of Electronic Musical Instruments. many of which have
been published in technical magazi With musical %ualitJ of
aramount importance. new techniques have been evolved and the
atest musically valid technology has becn incorporated into projects
which have been successfully comfleled by constructors over a wide
range of technical capability. Back-up TELEPHONE advice to our
customers is available from the Designer of all Kits advertised.

STRING ROTOR-CHORUS
ENSEMBLE Comprchensive  two 3

organ rotor simulator plus a

{As Published in conjunction three phase chorus generator on
with "Practical Electronics’) a single 8" x 5" pcb. The kil
A very popular Keyboard

includes all components for
- P ins ralion and a stereo
Synthesizer Kit. for Group or .. .
Home use. with a four octave

headphone driver peb. Easily in
tegrated with exisling
compass and split Keyboard
facility.

organ/amplifier system.
. COMPONENT KIT £89.00
The instrument is fully
polyphonic and has two rich

KEYBOARDS
Multi-String Voices plus Our Square Front Keyboards
Wood: and Brass Effects

are chasen for their superior feel
N 3 to the discerning musician
rokmdmd‘ual or Mixed use. whilst giving adequate physical
Variable Attack and Sustain strength for the "high impact
Controls give a good Orchestral playing present in the Piano
Mix with the added concert hall | application.
reverberation effect produced
by sustain coupled with phase

B8 NOTE (A-C) £57.00

modulation in the Chorus Unit. FOUR OCTAVE £28.75

The Component Kit includes

Keyboard. Key-switch EXPE'“MENTER_S

hardware. and all electronic A number of our SubKits are
of interest to Electronic Music

components plus tone generalor and COMPUTER Experi.

linking wire and Volume Pedal.
A copy of the P.E. project series
can be suppled for £3.00 inc.

menters. Thesc include the 8502
ICRO

based

CONTROLLER and Music
system kit used in the BAND-
BOX. plus a 49 note four pitch
diode Keyswilch system. See
our lists for Sub Kit prices.

COMPONENT XIT
£179.00

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
(CARRIAGE EXTRA ON MFD PIANOS). Picase scad S.A.E. for

our complete lists, or use our telephone VSA/ACCESS Service,
Competitive quotations can be given for EXPORT orders — in
Australia please contact JAYCAR im Sydncy.

CLEF PRODUCTS (ELECTRONICS)

LIMITED
{Dept ETY) 44A Bramhall Lane South, Bramhall.
Stockport, Cheshire SK7 1AH  061-439 3297

“THE comeurer BAND-BOX"

) CURRENTLY IN ‘PRACTICAL ELECTRONICS’
COMPLETE
KIT

£289
£399 ‘

MANFD.
PRICES INCLUDE MASTER RHYTHM
A revelution in the field of Computor Music Goneration!
A MUSICIANS INSTRUMENT FOR:
SOI.OISTS ~ SINGERS - RECORDING - PRACTICE
LIVE PERFORMANCE -COMPOSITION

The BAND-BOX provides an Electronic Backing Trio consisting of
Drums. Bass. and a Chord Instrument (one of 16
Waveform/Enevelope combinations). with the capicity (o store over
1000 User Programmable Chord Changes on more than 120
different Chords, Using advanced Microprocessor fechnology.
Playback of 50 100 Scores can be exccuted in any Key and at chosen
Tempo. Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro.
Repeat Chorus. and Coda sections includin, Multiple Score Se-
quences. Sockets are provided for Volume Pedal and Footswitch plus
separate and mixed instrumen! Outputs. Total size 19" x | 17 x 44"
incorporating Master Rhythm.

THE progranmanie DRUM MACHINE

(As Published in conjunction with ‘Practical Electronics’)
EIGHT TRACK i g .
PROGRAMMING .
/TWENTY-FOUR
PATTERNS/
TWELVE
INSTRUMENTS
SEQUENCE

OPERATION.
COMPLETE KiT
£79.00

MANFO. £119.00

The Clef Master Rhythm is capable of storing 24 selectable rhythmic
drum patterns. invented. modified. and entered by the Operator on to
Eight Instrumentation tracks. A three position [nsirumentation con-
trol expands the number of instruments availabdle to twelve. groy|
into sounds typical of playing with Drumsticks. Brushes, or Latin
American Bongos and Claves.

Sequence operation allows two rhythm sections to be coupled with
the second (B) section appearing at four. eight or sixteen Bar repeti-
tion. All drums can be adjusted for level and resonance on internaf
controls to suit individual taste. thus producing good musical sounds
in a battery driven unit 84" x 5 x 2¢".

A range of isolated d
complete with panels.

RFi suppressed/fused.

from a remote slave.
Master cantrollers {MC|

3 CHANNEL SOUND/LIGHT
POWER DIMMING T CHASER

+* Fuliy isolated

* Multi channel common wiring lines
% Master dimming over banks

* Remote override

+* Dead “kili” and "all on*

+# Low voltage feed fines

# Common neutral of live outputs

Power Dimming Moduies

ignal\v controiled dimming modules,
ach type requires connection to the

supply/reference board

Slave power controllers [SPC}
Controls up to 1000W via the slider.

Siave power unit {SPU)
Controls up to 1000W via a logic signal

}

MODULES

PRICES {1 of}
SBC iy £13.90

LB31000SLC

automatically switches to a chase when the
music ceases. i
interferance circuit, the unit will operate from
racticalty any amp p
?,OOOW/channel, SHZ to 70K. Controls: bass/
mid/treble/master sensitivity/chase speed.

LBPA3
M - Magnetic
C - Ceramic

E
£35.70

s -
bl V‘ngh pertormance
sound 1o light system which
Super sensitive with an anti-

and control up to

STEREOQ DISCO
: MIXER/PREAMP

Magnetic or caramic deck

All the requirements of a sterec disco preamp
on one board, laft and right deck mixers/tone
controls/misc. mixer/tones/mic. auto fade
over decks/and P.F.L. The unil can be used
with either LB 100/150/250.

NEW NEW NEW |

4 CHANNEL SOUND
LIGHT AUTO-CHASER

Bass/mid/presence/treb
Automatic levet filter control
Automatic input gain control
L.E.D. monitor drivers

10Hz to 30K Hz response
Super sensitive

Zero reference triggering
Fascia/LED, etc. available i)

£49-90 {panels, atc. £9.20)

£33.70

*
*
*
*
versions - please state *
*
*
*
*

MULTI - 4

Phane or write for immadiata detalls
of the LB41000SLC

Will master dim from 1 to 2 bank of 20
SPC units.

Remote slaves (RS| — (Praset!

Will override an SPC at a remote loca-
tion to the main system or control an SPU.
Supply/reference board

Provides the necessary supply
voitages and signais 10 all units. Facili-
ties for “'Kill” and ““ail on.” Supplies up

SPECIAL
DISCOUNTS
Are available on

power dimmaers.
Total your order up

The Mukti-4 is a comprehensive sound and chase module.
affering a wide range of forward, reverse or random effects.
with additional sound modulation facilities. Modes of opera-

Attractive blue panels with
white letters, complete with
LED monitors, knobs and
mains illuminated switch.

NEW NEW NEW
CHANNEL CHASER

10 any combination of 50 modules.

and deduct:

£100 to £198. ... 20%
£200 to £299. ... 26%
£300 to £399. . .. 30%
£400 + ........ 40%

P/PINS
£1.60

enca effects to
128 patterns can then

e pro

lighting shows.

I PROGRAMMABLE — 8

tinuous display. Full monitaring on the control panel aver the
outputs and control status is provided, and the program may
be halted at any time. Although removing the mains supply to
the module will delete the stored pattarns the use of calcu-
lator type push buttons allows speed¥ programming ready
for the following night's performance.

provides unlimited effects and is a must for ail serious

Surrey CRO 3EB. Tel. 01-689 4138

% Adjustable cucle on/off speed
+ Optically isolated, suppressed
% Either common Neutral of live lamps

An advanced Ii%hling module allowing any chase or sequ-
%rsmmed, stored and recalled. Up to

e replayed in the stored order, with
control over the cycle on and off tima. At the end of the
program the system re-cycles to the start to maintain a con-

Complete
with blue
panel/white
letters

+* 8 channel 400W each
w 16,32, 64, 128 patterns
+# Automatic program recycle

tion are set on control pots which act as electronic switches.
The unit has 3 wide speed range and will accept virtually any

T for LED di

A4000W of | ht?n or ug to 0 metres of rope lights.

3 CHANNEL SOUND/LIGHT
LB31000SL

sound level

Controls: bass/mid/treble/master sensitivity.

input. The Multi-4 also provides monitor circuits
puts may he used to drive up to

ing. The triac

extra £9.70

LB81000LC

o

£17.90

£22.70

All the advantages
of the SLC without chase.

he module obviously

112

PROFESSIONAL ENGINEERING

Each

le 1s manu

quality components, fully tested, supplied with a
- v;:on:xclnan andhcivcuit diagram and guaranteed
== Jfor twelve months.

ELECTRONIC MODULES All prices shown are VAT inclusive. Please include
78p post/packing except where
¢ order
Registered cash/Access number. C.0.D. service
£1 extra. For further information send a s.a.e.

‘stated. To mail

BY PROFESSIONALS

45 Wortley Road, West Croydon e hichimods.

3-WAY ACTIVE CROSSOVER
LBACO1

stage booster! Available with crossover
points of 200 or 300Hz, and 2K or 3KHz (please
specify) LBPSU1 supply for LBACO1. {1 or 2).

PLEASE NOTE THIS COMPANY HAS NO
‘CONNECTION WITH LB ELECTRONICS OF
HILLINGOON

=

An all logic chaser system for use with upto 8
channels at 1,000 watts each. Facilities include
footswich trigger and module cascading {16.
24, 32 channel, etc.), chase speed and re-cycte
delay.

4 CHANNEL SEQUENCER
LB41000LS

Bass/mid/treble
active crossover with

tured from the highaest

h individually
send cheque/P.0./ £1 9 20
A 4 channel sequence genaerator for banks of
tamps up to 1,000W per channel. Two speed
controls, cross effect to grovide settings be-
tween seconds and rapid burst.

ETI APRIL 1982



FEATURE

Frequency-To-Phase
Controlled Power
Supply

Dilbay Singh (B.Tech), Crawley

T he circuit shown in the diagramwas in-
itially designed to obtain a phase-
controlled power supply to usewitha ¥4
horsepower stepping motor. The phase
angle can be varied over the complete

TIPS

cycle period and is dependent on the fre-
quency of the input. Clearly the circuit
can be used to control resistive loads
such as lamps or motors.

The first stage of the circuit consists
of a frequency-to-voltage converter. C1,
R1, and Q1 effectively differentiate and
amplify the input signal waveform to
provide triggering pulses for the 555
timer, which is used in the monostable
mode. The output of the monostable is
used to charge C3 by a constant amount
of charge every time a pulse is received

at the base of Q2. The voltage across C3
acts as an input to the common collector
stage formed by Q3. The voltage across
C3 is DCshifted by means of the zener
diode ZD2 to a suitable value, providing
the input to the trigger 1C (the Mullard
TCA280A). The TCA280A provides the
phase control signal for the gate of the
thyristor.

A triac may be used in place of the
thyristor, if phase-controlled AC is re-
quired.

The component values shown are
suitable for providing phase control us-
ing frequencies in the range 200 Hz-
8 kHz on the control input. The firing
angle can be varied from 0° at 8 kHz to
170° at 200 Hz.

C62V RMS AC

FREQUENCY TO VOLTAGE CONVERTER STAGE

NOTE:

IC1 IS 555

IC2 IS TCA280A
Q1-3 ARE BC107
D1 1S 1N4007

ZDT-4 ARES5VI ZENERS A\ AT\

@ L 16 SCR1I1SBTY9
+12V 15 L
R2 c3_L 14 [ R14 LOAD
k0 ‘ﬂ 4u7 '3 | 100k
ic2 R15
Qa3 2 2 / 82k
X 7 10 R12 R13
- X - i 5, : __ & 1 22k § 330k
3 1R:0 202 _ 8] s LCCCC
INPUT e a1 1 ( [’ X
1n0 5 e
R? R9 .
S ) 82R 270k SCR
LY
L {7
L ' ‘ b 3
R1 =, 120 RS e Bos we i s T | T
12k &50n 4 10k 10k 150k 10033 (1:30
200Hz-8kHz " 16V 16v
ov 2Da
> 4
10n“
Fully Debounced )
- 2{ 6 1
16
Keyboard 3 :
k
Graham Kyte, Bexleyheath il 10
141 6 8
. 3 V,
— Ict 3 ic2 5 100 ics [ Vee
T his circuit produces a debounced out- 2 [E i "L 3 4
put whenever a key is pressed. Each | S /

matrix point is scanned in turn and the
output of the 4052 data distributor goes
high when a pressed key is detected. This
stops the scanning oscillator (555) for
about10mS and a‘key pressed’ output is
produced, thus enabling the BCD output
to be stored in a latch or otherwise made
use of. The use of CMOS ICs enables cur-
rent consumption to be minimised, mak-
ing the circuit suitable for operation in a
car. The circuit is easily modified for a
larger number of keys by using an eight-
way data distributor (with relevent
counter made from three JK flipflops
rather than the two as used here).

R IR mwv&w&gm&

KEY PRESSED
T OUTPUT

o

100n

BCD OUTPUT FROM A,B8,C,.D

—
=3

hedg
Y ’ 11
r—tg
i ..g_... 100n
2 10 15 > {
IC5 I 16 2
5 9 £ Z NOTE
| == ; 10k IC1 IS 45558
1 J IC2.6 ARE 40278
E 9 1C3 IS 655
1C4 1540118

IC5 IS 40528
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Remote Camera

Release
Geoffrey Ammon, Welling

When taking photographs from a
distance, a pneumatic remote release is
normally used. These will only work over
a limited distance and it is not always
possible to tell if the camera has
operated. This simple circuit uses a low
current trigger circuit to operate the
camera and provides a visible indication
that the camera or flashgun has worked
correctly.

The circuit operation is as follows.
When the remote release push-button
PB1 is operated, a current flows via the
extension lead, which may be a 100
metres or more in length, to switch tran-
sistors Q3 and Q4. This combination pro-
vides the load current of up to2 A forthe
camera release solenoid. When the
flashgun fires, light falling on the CdS cell

CL703
cas SN2
CELL

c1
4au?

R1
k0

causes a current pulse to appear at the
base of Q1. When Q1 switches on it will
discharge C2, extending the pulse dura-
tion to about one second. While C2 is
charging Q2 will be turned on, causing a
large enough current to flow in the exten-
sion lead to operate LED1. If aflashgun is

NOTE:

Q1 1S BC107
Q21SBCY72

Q3 IS 2N3866

Q4 1S 2N3055
LED1 IS ANY LED

R8
470R

not used, the camera flash contacts
(SW1) may be connected to bypass the
CdS cell and remotely operate the in-
dicator LED1.

2 d ———0 +18V
R2
a7
4
. 6 _ o = 3
R1
1k0 g NOTE:
. IC1 1S 741
b pa G2 1C2 IS LM3911
M1 D1,2 ARE 1N914
500u” -
FSD - >

11 —0 0V

Cheap PET Cassette

D.J. Cocker, Portsmouth

In view of the price of the Com-
modore cassette unit, the following
adaptation may be of interest. | have
been using this arrangement for some
time and have experienced very few
problems. In order to signal the PET
when the PLAY key has been pressed,
a switch mus be incorporated into the
cassette key assembly —a small
microswitch is ideal. This is an im-
provement on the Commodore unit,

PET CASSETTE

in which any key activates the switch,
leading to confusion and ambiguity.
The ’signal present’ LED is very useful
in locating the start and end of the
data tape. The cassette recorder is
supplied with power from the PET,
batteries only being required for fast
forward and rewind functions — a
switch should be fitted to facilitate
this. When the PLAY key is depressed,
the PET has control of the tape
motor. It may be found necessary to
disable any tone control circuitry or
AGC which may be fitted in the
cassette recorder. Any suitable TTL
Schmitt gate may be used as IC1.

EDGE CONNECTOR
E P ETTE RECORDER
(TOP VIEW) SWITCH SENSE INTERFACE PCB CAsS
PUTPUT [
s} - e
i _]Vcc | PLAY SWITCH
: e
| eyt \ | < £ l ,
- > } - s |
- % -[- i { EAR AMPLIFIER
/ I |
= 1508 b= C1 ov - e
5V 9 10n
2 [ LED1¥¢: MOTOR
v L ! ! ’ Sl ]
[ /I+ S
SWITCHED 9V :
FROM PET J %/I 4 BATTERY +VE

114

BATTERY CONNECT!ONS

Room Thermometer
). P. Macaulay, Crawley

"W ith the advent of the LM3911
temperature controller IC the task of
measuring temperature has become sim-
ple in the extreme. The internal circuitry
of this device comprises a temperature
sensing element, an op-amp and a stable
reference voltage. The device gives, in its
simplest form, a stable 10 mV change in
output for every 1° change in
temperature over the range —25 to
85°C. For the application of room ther-
mometer it is only necessary to utilise
part of this range from, say, 0° —50°C.
The circuit to be described measures this
range.

The figure shows the complete cir-
cuit of the thermometer. The meter, a
500 uA FSD type, is connected between
the output and inverting input of the in-
ternal op-amp. Resistor R1 connects the
inverting input to the output of the 741
op-amp. This is used with 100% AC and
DC feedback to form a unity gain
voltage follower with a current output
capacity of several milliamps. The input
of the 741 is connected to the slider of
PR1 which in turn is connected across
the stable supply voltage produced by
the IC. D1 and D2 protect the meter from
overrange temperatures and thus pro-
tect its delicate movement from harm.

Once completed, a calibration can
be made with a room thermometer of
known accuracy. Simply leave the
equipment in the room for 10 minutes or
so for its own temperature to stabilise
and then adjust PR1 until both therm-
ometers read the same; the calibration is
now complete.
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Enlarger Timer
C. E. Basson, South Africa

T he circuit of the enlarger timer can
time periods from 0t099.9 secondsin0.1
second steps. PR1,C1,R1, [Clabforman
oscillator that feeds a 10 Hz signal to the
first 4017 counter stage. Either the ‘carry
out’ or ‘0’ outputs of IC2 and IC3 can be
used to feed the next stage, as the fre-
quencies are the same and the positive-
going edges of the pulses appear at the
same time. Outputs ‘0’ to ‘9’ go high in
sequence as the pulses are received at
the‘clockin’. The desired time is selected
by SW2, SW3 and SW4.

Q1 is used as an inverter and with
the NAND gate it performs the same
function as an AND gate. As soon as the
desired time is reached, all the inputs on
the gate will be high and this will trigger
SCR1. The relay will be turned on and
switch off the enlarger lamp. The lamp
will remain off until the circuit is reset.

The circuit can be resetted by clos-
ing SW1a and opening SW1b and SW1c.
SW1awill reset the 40175 and keep them
in the reset condition. SW1b will remove
the current from SCR1 to reset it. SW1c
prevents the light from going on when in
the reset condition. When SW1 is
switched back to normal, the light will go
on and remain on for the desired time.

FEATURE : Tech Tips

NOTE:

1C1 1S 40238

1C2,3,4 ARE 40178
Q115 BC108

D115 1N4001
SCR11S50V, 1A TYPE

TAKE PIN 14 TO 6V, PIN 7 TO OV

sv sv v
15 8 J13 Tm 15 8 |13 T1s 15 |8 i3 Tus
RST RST RST )
co ] CLK — co fe; i —CO ica
= ic2 7 3 3 CLKED 95 CLK [
17 a e E e T Y o o 9
3247[01 9 [n 3247[01156911 (312476l 5 6 [ |11
b ]

0 o —C o ']

sw2 SW3 Swa
TENS UNITS TENTHS

v
NC
CONTACT
1 a
L

—
WiN|

240V

ENLARGER
LAMP

N

- - = o
} ) +OV h -
o 12 < Comprehensive
o e
—@) A CMOS Logic Gate
L)
o e Test Rig
[ ! TED2 1 David lan, Surrey
D3 LED3 ’
71 Qa3
1 k2 N . J
A2 22k > This simple test rig will check out all
Tha IC1b . possible functions of any type of dual in-
i K : o4 T ‘ MOt NDER TEST put CMOS logic gate allowing, for exam-
>3 T > 01,357 ARE 8C184L ple, afaulty gate to be pinpointed so that
l DS LEDS 4 SR the rest of the IC may still be used.
1N4148
2 ./ 1k2 LED1,35,7 ARE RED LEDs Each i ided with
1.8 1o 22 d _— LED2.4,6,3 ARE GREEN LEDs LED tac' g‘atet 1 pf:O\ﬂ € t Wlt adgreeg
™o s o indicate a high output and a re
RS~ AQm - LED to show a low output.
! MOne o] Use a 14-pin holder for the IC and
’ . .
ot : s e orientate the LEDs to relate to their ap-
— ﬂw propriate gate.
AN, 12 n 22 > SW1 connects power and a logic 1
e e to all inputs: press A to put a 0 onto one
I\ Aden aETYS : a8 77 w0 input of each gate; B puts O onto the
D8 7 7, . :
5P otherI inputs; A and B togther force all in-
; | puts low.
IPN [ o2 A milliammeter in series with a 9 V
— supply should only indicate the current
- drawn by the LEDs, ie about 7 mA per
———T,,-}gm————g-sw “°‘;N“A"°’ RES 4°§LE‘;",{P’ M [ S070(EXOR] m LED. An appreciably higher reading in-
1 S F ON W1 N
PB1 OFF ON Pm ON OFF PB1 8FF g;r dicates a completely faUIty IC.
PB2 OFF ON PB2 ON OFF PB2 OFF ON
8OTH OFF ON BOTH ON OFF BOTH ON OFF
4007 (NOR) 4071 (OR 4077 (EXN
gREEN SE[F) S OEEENl S:ID G%EXENOR) RED|
w1 N swi1 OFF ON -
P81 ON OFF PB1 OFF ON PB1 ON OFF Eﬁ,‘ .PRNE"SEED EOE:E"\‘.:%?:'&T
PB2 ON OFF PB2 OFF ON PB2 ON OFF( pB2 PRESSED — OTHER INPUT LOW
BOTH OFF ON BOTH ON OFF BOTH OFF ON | BOTHPRESSED ~ BOTH INPUTS LOW
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| NAMAL associares

No. 1 CLAYGATE ROAD, CAMBRIDGE CB1 4JZ
Tel. 0223 248257 TLX 817445

COMPUTERS

We stock computers and accept Sinclair ZX
81 in part exchange. Minimum of £20.00 is
offered for your ZX81 in part exchange for a

| VIC 20 or Arcom colour Computers.

Computer I.C.s Volt R . N EW .
2144200 99| 2| 1% 44| Sesev + 35 | Domestic cassette INTERFACE for VIC 20
2144.200LP .99 78 5| 138 33 | 7g1212v + 35
o2 4101 30 | s o | 781216V + 35 O_N LY £17.00
2732 o 2 121 151 20 |25+ 3| Gimply connects your VIC 20 to any Cassette
4116150 75| 37 45| 1o 28 1 79515v 35 | player. A bargain at half the usual price.
S 3 16| 12 B | 7s2a2av 3 play 9 P

: 19| i 36 | LM323K  3.00
o0 2| o e I [ NEW _
S5 o 59| 162 a |wose 275 | VIC 20 Memory expansion Packs

75| 4 59 38 | 200MHz 265
2 18] 51 | i B 13zemr: Too | BKRAM Lo £21.00

151 54 14 ‘oo | 3579MHz  1.00
ggggA ;gg 55 12 ::gg 2(9) 3,932MHz 1.00 8K RAM ................... S oaw e ona £58.70
8224 e 21| 172 4 | 400MHz 158 | (Expandable to 16K)

8| 71 164 1 M5 s | 419MHz 135
8228 375| 75 28 |[ 105 2 |60z 100 | TBKRAM ... £83.48
20 3% | 78 79| 1 57 | S 1% | Simply plug into the existi ion port of
0CPy - 32| 78 o | 1% 57 | eaomn: 150 | Simply plug into the existing expansion p
Z80P10 360 | o i 2 & 10.,000MHz 1.50 | \/]C 20.
Zocie. ol ® o 22 78 Battery Ram backup available. Price on

30 | a4 60 P
ZBOACTC 3.25 ] 74 | a5 88 | ICSockets application.
33 | 247 60 :
. 93 33 | a8 ‘60 | 14PIN 09 - ’

oroSenes o | Soo | 4 |l 9 WE GUARANTEE FACTORY PRIME PARTS
0104 24 112 21 ‘22 | 20PIN 1a | In depth stocks. Competitive prices. Government and
05 14| 113 91 | 286 = P A .
08-13 121 123 a | i i 17| colleges orders welcome. Please inquire for special
L2 = I 90 | 373 70 | 28PIN 25 | prices for quantity orders. Please add P&P £1 & VAT.
26 16 | 126 2 g;g :ég A0PIN 2% | Minimum Order £10. Access orders welcome.

% ‘finest ﬁlmlfﬁ

The Electronics Today System A, designed
by Stan Curtis comprises two monophonic
Class A Power Amplifiers and a modular
pre-amplifier of such superlative
performance that they stand comparison
with commercial products in any price
range.

Y
¢ ptheic B

Taened

ers deserve Lhe Tinest Kils

DRAMATIC PRICE
REDUCTION!

Increased production has enabled us to

slash the price of the complete system

(two power amps; pre-amp & power-

unit) by 30% to £386 incl VAT &
carriage.

YES a 30% Price Reduction!

But no reduction in performance.

Details and price list from:

Braithwaite wis

215, High Street, Offord Cluny,
Huntingdon, Cambs. (0480) 811659
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BIRTHDAY COMPETITION

e, rie i fﬂ9
PROORAMMABLE CALCULATOR

¥

w 3
e et .
gJ&Mﬁwumu@“uu'

SNRMG I EEBEEE |
FOHENEOEOEEaa
HDONOOIODEEnDEE |

N A

That’s right — in this competition we’re offering
you a chance to win the fabulous Casio FX-702P
pocket BASIC computer, kindly donated for the
occasion by Tempus. The features of this computer
include:—

A scrolling LCD alphanumeric dot matrix display

A memory which can be varied between 1680 .
program steps and 26 memories to 86 program steps
and 226 memories )

Auto power off .

All data and programs are retained in the memory
when the computer is switched off

Up to 10 different programs may be stored at
once

Subroutines may be nested to 10 levels

FOR/NEXT loops may be nested to eight levels

- Full debugging and editing facilities

55 built-in functions (including regression and
correlation), all of which may be used in programs

Program or data storage on tape (using an FA-2
adaptor)

All this would nermally cost you £134.95
(recommended retail price) but it can be yours —
FREE — if you can answer one simple (1) question.
Eyesright.....

ET] APRIL 1982
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BBCASO X027

First, let A$ = STR$(the product of 7K (in decimal)
and the standard audio bandwidth). We’ll use this
later. Now, add the UK AC mains frequency to
yellow/violet/red and divide by the number of our
modular synth project. Divide the result into
VAL(RlGHT$(A$,4))~VAL(MID$(A$,S,3))/LEN(A$)_
Add to this result the difference between our office
street number and the TTL prefix. Multiply by the
log (to base 10) of the sum of the digits of a CMOS
quad EXNOR IC divided by the number of pins on
a 555. Finally, add the decimal number represented
in binary by 10111.

If you’ve managed all that (hint — people who
know BASIC well have an advantage), write the
answer on the entry form (page 133) with your name
and address and send it to us by April 30th 1982.
Answers to six decimal places, please.

RULES

Closing date is April 30th 1982, and all entries post-
marked later than this date will be discounted.

The coupon provided in the magazine must be used.
Photocopies are NOT acceptable.

Employees of ASP and their relatives are not eligible for
entry.

The judges’ decision is to be considered final and no
correspondence will be entered into concerning the
competition.

F
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PROJECT

OUND EFFECTS 2:
STEAM TRAIN

Railway modellers looking for something special to improve their
layout need look no further. Our second sound effect project simulates
a steam train and whistle. Design by Phil Wait.

Wé:tl‘.'iF‘.?:w‘:ﬁ:i:;:::i:i.*i:-.“*-":i:-‘:3.'5:4:1:4:1:1:1:?..'13i:i:i::7:t::17-.-::'.:'.i‘.i:::'-:!:i:i:i:i'.i:-':~'-"-:~.‘~:~‘~.~‘.-:-:-.-:~'.~‘.='.-:'-'.'-'.::'r:'r:::::'r:-:::::-:-'.'-':-':5."3-'!-'--'-'-i-i-b‘--'-!'!*!‘-"1.'1.'1.‘!.'3:3.'f:i:i.':'.i'.

HOW IT WORKS

..................................

ahh , the HOStalgia! |t YOU’re ..-.-.--:::_c;:b:e:::j:a:a:-.:~:::':=.:::;:;:-}::1;;;;.:::__
A young at heart, old in years, or
both, then this is for you — a

steam train (chuff-chuff) and whistle.
The electronic construction details are

==t

---------

'''''''''''''''''
rrrrrr

. ;
Rt R 0ot

R R R
R
ki
e e i
.1. : %E I.- = :
P TToT SERRRER R B " : 3

given on page 50 in the bomb drop * XX & 1 X
project; but tor that authentic touch, 130k 870k 56k .
deft constructors can also fashion a 11 EL . R

cow-catcher out of tinned copper wire ; FERY
to attach to the unit! b

The chuff<chuff runs continuously § i R F A Wi
once power is applied and the whistle §{ . swwwrrrrrrrr ot “I oo

-----------------
_____________

......................
e

------
-----------------------
||||||||||

sounds when the push-button is LT TR T SR N
pressed. The VCO is used to provide | S ha Ll =
the whistle while the SLF modulates
the noise generator/filter output to
produce the steam train’s chuffchuft § o Y T VL VR N
sound. The chuff-chuff rate may be |
varied by changing the values of R1

and C1, while the chuff-chuff sound

may be varied by changing the values
of R2 and C2. For a special effect, you
can control the chuff-chutf rate
manually by replacing R1 with a TMO
potentiometer.

HIaNVIAS

9 VBATTERY

Fig. 2 Component overfay. For
Buylines, see page 51.

11
9V BATTERY

RS
5 1k

C3
a70p =

C5

-

POWEF
AMP

LS
10 8 OHM SPEAKER

S1

‘WHISTLE’ I

Fig. 1 Circuit diagram of the Steam Train and Whistle unit.’
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| modulates the noise to produce a noise

In this unit the Noise Generator/Filter is
employed to produce the basic ‘steam
engine’ sound, this being modulated by the

SLF to produce the ‘chuff-chuff’ so
characteristic of steam locomotives. The

whistle is produced by the VCO, which is set
to a particular non-varying pitch, and the
output is switched into the audio input pin
to produce the whistle.

The broadband noise from the Noise|
Generator is modified by the Noise Filter,
the frequency characteristics being
determined by R5 and €3 connected to the]
Noise Filter Control pins (5 and 6). The
Noise Filter Output is fed via the Mixer and
the Envelope Generator (which doesn't
function here) to the audio output stages.
The SLF square wave output effectively!

burst followed by a silent period, then
another noise burst. Thus the chuff-chuff
sound is produced. This sound is
continuous whilst power is applied to the{]
unit. '

A resistive divider, R3/R4, provides||
about 1V8 at the VCO f{requency to a
convenient pitch within its range, providing
a suitable pitch for the whistle. The VCO
output is coupled to the audio input (pin 10]
via C4 and the push-button, PB1. When PB1
is pressed, the whistle is heard over the
chuff-chuff sound.

The SLF frequency is determined by
C1 and R1, while the combination of R2/C2 |
and the voltage on pin 15 determines the
VCO frequency. Output to the loudspeaker
is coupled via C5, a 100uF electrolytic
capacitor.

PARTS LIST

Resistors (all 4 W, 5%)
R1 330k

R2 470k '
R3 56k
R4 100k
R5 1k0

Capacitors |
C1 1u0 16 V tantalum

C2,3 470p ceramic

C4 10n ceramic

C5 100u 16 V PCB electrolytic

Semiconductors l
1C1 SN76488 (see Buylines)
|

Miscellanous

PB1 SPST push-button switch
PCB (see Buylines); 50 mm diameter 8 ohm
speaker; PP3 battery and clip.

: |
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| Having trouble containing yourself?
Then why not
BOX CLEVER
with one of our
STANDARD or CUSTOMISED

BIMENCLOSURES

Instrument Cases
Small ABS Desk Consoles
Low Profile Keyboard Consoles
Easy Access Hinged Lid Consoles
Diecast and ABS Multi-Purpose Boxes
All Metal or Genuine Wood Panelled Consoles

BIMCASES
BIMBOXES
BIMCONSOLES

FOR PROFESSIONAL QUALITY
AT REALISTIC PRICES

BOSS

INDUSTRIAL MOULDINGS LTD

James Carter Road, Mildenhall, Suffolk.
Mildenhall (0638) 716101
Telex: 818758

" Shortwave
Listener's
Recetver

With Heathkit, you're all set for a
great deal. And not just big savings.

Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is mcluded Even the solder you need

Digital Clock is there.
Follow the steps and
you'llend up with a hand-
crafted, well-designed
piece of equip-
" ment. One
you'll be proud

of. Because you built it yourself. i

There are 10 great kits to start you off. An
interesting choice of a digital clock to a metal
locator, including a short wave listener’s
receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

All at 30% off to first-timers.
Send for your catalogue right now

for a start.

Metal
Locator

Windspeed and Direction
Indicator

To Heath Electronics
(UK) Limited, Dept (ET4),
Bristol Road, Gloucester GL2 6EE

ETa
To start me off, please send me
a copy of the Heathkit catalogue.
T enclose 28p in stamps.

Name

Address

’E‘i‘EYou bu1ld ence

ETi APRIL 1982
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Tel: 0322 863494
Hillcroft House

Station Road ‘ m:h ‘
Eynsford, Kent DA4 OEJ

Rapid
YElectronics

LINEAR CAVIO2E 450 LM377 150 LM3900 50 :Egﬁg 150 1&5;?24 12? COMPONENT KITS SWITCHES
: ;{E ﬁ FCT?T?%E gg : le;g{ll 133 iﬂ%t{a}%}? 1?“ NE5?1 12‘5) TLO72 2% An ideal opportunity for the beginner or the experienced Sy
248 2 (L6036 320 LM383 150: Sl it zﬁg RCA136 %0 TLO84 90 constructor to obtain a wide range of compoenents at SESTIEE TﬂggsigDT T
AY-3-1270 840 ICM7555 B0 *LM386 65 *1M3915 200 vl a0, Rede: A mENEeRRTices. Ministure tongle >0e >0
AY-3-8910 700 *LF351 40 LM3B7 120 (M13600 120 150 414 100 VW 69 - - ¢ aack values SPDT 80p SPDT centre off 90p

B : ; N AW 5% Resistor Kit. Contains 10 of each value trom
FAYIONZ 5 LFise % ALAIM 35 mchee 1o oA 80 ZNa24 135 [ 47R10TM(6s0resistors) 480p. e it
E:MSMG :g l,’:::ﬂqﬂn A 33? tm;;{ﬁj 3§g wé%?” ;gg ¥E:g}g 33 %Ejﬁgg ggg Ceramic Capacitor Kit Contains 5 of each value from iphs«'\]irn?astﬂre [?Ppgggﬁgp -
CA3I089 215 LM?]; 70 LTE;M ?l'i NF 529 225 TBA950 290 | %ﬁjg;g 650 22pto 0 .01 (135 caps .} 370p. & Push tomake 12p : EPusﬁ (5 break 22p
CA3090AQ 375 LM 85 % NE 531 150 TCA940 - 170 480 Polyester Capacitor Kit. Contains 5 of each value from Rotary type adjustable stop
AN R R I R AT R I T VAo, SR, P S ca

: 3 ;

CAI60E 100 LM348 90 1.M1458 40 A NESS 45 TDA1010 225 et Ko Contnne SEr st ok Valuefrom 4 SPST 80p 6 SPST 80p 8 SPST 100p
CA36IE 140 , LM35H 50 LM2917 200 NES6S 120 TDA1022 560 10082 to 1M {total 65 presets), 425p each.

* 4017 43 4036 : ; Nut and Bolt Kit, Total 300 items. 140p. REGULATORS
4018 60 4039 295 4059 480 @ 4085 65 4501 50 4532 e 25 6BA 4 bolts 25 4BA %" bolts
4000 14 4019 35 4040 55 4060 85 4086 b5 4507 38 4534 495 25 6BA 1" bolts 25 4BA 4~ bolts Positive .
4001 12 *4020 55 4041 75 4063 90 4089 140 4508 200 4538 110 50 6BA 50 6BA nut INegative
. ' * 4093 33 - Er i B i * 78LO5 25 79L05 65
402 14 4021 65 4042 55 4066 35 & 3 451 65 4543 110 50 6BA washers 50 6BA washers 78112 10 :
A6 65 A022 70 4043 60 4067 395 4094 14 w4511 50 4549 7912 65
: : 47 380 _ 78L15 30
AXy7 17 4023 18 4044 65 & 4068 15 4095 90 4512 70 4553 295 CAPACITORS * 7805 45 L 2
4008 58 4034 40 4046 70 4069 18 4097 340 4514 180 4555 45 B _ ' w7905 45
' ) 5! * 7812 45 7912 45
AN 30 4025 18 4047 70 4070 18 4098 85 4515 180 4556 48 o *
4010 35 & 4026 96 4048 55 4071 18 49y 95 4516 75 4%{; 3 Polyester. Radial Leads. 250V 280 type. 7815 60 7915 60
2 g ; | A0T06 50 » %0 0.01,0015, 0022, 0033, 6p: 0.047, 0 068, 0.1, 7p:
%4011 13 40 * 4049 28 4072 18 * 4518 45 4560 180 015 0.22,9g; 0.33, 0.47, 13p; 0.68 20p; 1u 23 LASEE - 18 * LM323K 350
A2 17 AU2B 55 4050 28 4073 20 40109 100 4520 70 4584 4c 2 Rhes TR RS2 AL 1A B AR, £T0 TH 258, * LMIT7T 120 LM723 40
& 4113 22 4029 75 4051 60 4075 20  AU0T63 100 4527 200 4585 g9 | . _
4014 60 400 35 452 70 4076 60 40173 100 4526 B0 479, E|E{_trl"ﬂi"5.-‘tlt1 Radtal or Axial leads.
4031 170 4053 60 40175 100 -5 4 140 0.47/63V, 1/63V, 2 2/63V, 4 7/63V, 10/25V, 7p; METERS
4015 60 . 4077 25 - 4527 N 22/25V, 47/25V, 8p; 100/25V, 9p; 220/25V, 14p; PANEL ET
& 4016 22 4034 170 4054 110 4081 18 @ 40193 120 * 4528 75 I e e p; 220/25V, 14p; SOCKETS
B TN Sixe 60 x 46 X 35mm, PPy
7413 24 7442 40  7amn 45 74107 30 74155 &0 74177 75 Polyester Siemens PCH. 0-50uA -500mA '
7414 35 7444 85 74Ky  7p 7400 32 74156 60 74179 &5 1n, 2nZ, inl, 4n7_ 6n8, 10n, 150, 7p; 220, 33n, 470, 68n, Bp; 0-T00uA g_ig :?‘EE:E 13:
7400 11 7416 25 7446 60 748y sp 74121 28 74157 43 7418(} &5 100n, 9p; 150n, 11p; 220n, 13p; 3130n, 20p; 470n, 26p; 0-500uA 0-50V AC 18pin  15p
7401 11 7417 2% 7447 48 7au5 78 74122 45 74160 60 74181 135 680N, 29p; 1u, 33p; 2uZ, 50p. 0-1mA VU 20pin  18p
7400 12 7420 15 7448 S0 744, 25 74123 48 74161 o0 74182 75 0-10mA 0-300V AC 2o 20p
2408 14 7421 20 7450 16 7449 18Q 74125 40 74162 60 74190 70 Tantalum bead 0-50m A 0-25V 24pin  22p
74004 14 7422 10 7451 16 7490 28 74126 40 741631 &0 74191 70 01,0022, 033,047, 10& 35V 12p; 2.2, 4.7 0@ 0-100mA 0. 30V DC 28 pin 26
74005 17 7427 28 74514 16 74492 45 74132 40 74164 60 41492 70 25V, 20p; 15/16V 30p; 22/16V, 27p; 33716V, 45p; 450p each. 40 pin 320
7406 26 ;:iﬁ ig 7454 16 74097 49 74141 &5 ?41&.? 1:3 ;’4193 65 47/6V, 27p; 47/16V, 70p; 68/6V, 40p; 100/10V, 90p.
7460 16 74165 65 7416 4194 70 .
7407 26 _ _ 7493 30 |
Taon 18 7432 25 7472 25 fuga 35 74147 100 74170 165 74195 63 Ceramic 22p-0-01u 50V 3p each. Soldercon pins 60p/100
743 16 7414} 27 7473 28 T 445 50 74148 75 741731 ®0 74196 63 PDW‘SWFEHE. 5% tolerance.
7410 14 743 27 7474 25 40 45 74150 75 74174 65 74197 63 10p-1000p 6p. 1500-4700 8p. 6800p-0.012 10p. HARDWARE
2411 20 7437 27 7475 3B 7497 120 74153 45 74175 70 74798 95 Trimmers. Mullard 808 Series. BB Bsttervd 6p
' 7440 17 7476 30 74154 75 74176 55 74199 95 2-10pF 22p. 2-22pfF 30p. 5 5-65pfF 35p. attery clips |
7312 20 LAy | s i . S Red or black crocodile CII%S bp
: _ : ~ Black pointer control kno 15p
1522 16 L576 1571, 1 5161 L5221 L5365 38 TRANSFORMERS srl‘ea?.;i:?g;j:“age Pair Ultrasonics 350p
1501 14 :“2;; 15 ’-SH:‘ 30 15132 45 L5163 42 | 5241 80 L5367 38 Mirature mains. 20mm panel fuseholder 25p
o 11 e B oL 70 15t o Liwd 00 1ade M Laig oD 606V, 909V, 12012V all @ 100mA 100p each 4mm terminals (var colours) 33p
e o4 o0 38 Lt B s 35 D pn B lads B TO18 transistor socket 15p
1504 15 t 547 Ik L“ﬁ’ 33 L5139 35 L5166 85 {Ejji 123 15374 80 High quality, Split bobbin construction 6dmm 64 ohm speaker 70p
|'5”5 15 LS8 16 15092 38 1 5_14r‘-' 75 l_fﬂ?{] 170 A F L5375 50 eVA 06 O-6@00A -9 09V @ 0 4A 64mm 8 ohm speaker 70p
e 1 FR 1593 35 |5147 960 (5173 70 15247 75 L5377 90 (112, 0-12V @ 0 3A, 220 each.
b I el B OLDh 6 s % aSDe0 LA A a8 ol 12VA  0-6,0:6 @ 1A; 09, -9V @ 1.2A,
i 16 e o el it e sws e b W Lol 8 0-12,0-12 @ 0 5A; 0-15, 0-15V @ 0 4A IECHITHEIIR T TS
1511 16 (S48 80 3 ’,l ;{5] 15153 40 L5190 55 L5258 45 339 2 275p each (plus 40p carriage). i RESISTORS
{S17 18 [o 1.5109 L5154 120 15191 55 L5259 95 L5399 220 24VA 06 0-6V @ 15A 09 09V @ 1.2A. [l Rotary. Carbon track Log —
L"S1 } 2§ L5 }l 16 ' ‘(’.”2 30 [ 51559 45 L5142 55 LS?bh 25 L5547 135 0-12. 0-12V @ 1A 0-15. 0-15V @ 0. 8A il on Lin 5K-1M ! ‘ﬁw 5% Carbon fiilm E32
314 48 1555 30 1_‘_‘?11 i 30 1,51Gf} 45 | S§1%% &0 L_Sfl?’} %0 L5670 175 330p each (plus 60p car;'iagel ‘B Single 32p. Stereo 85p each. Series 4.?H-10M: 1p each
L1443 LS74 25 15114 30 (5157 35 15195 50 LS279 S0 SOVA  0-12. 0-12V @ 2A. 0-15, 0-15V @ 1 5A. [l Slide. 60mm travel single AW 5% Carbon film E12
1990 18 LS74 25 15122 42 |S158 36 L5196 60 L5283 45 400p each {plus 70p carriage) N | og or Lin 5K-500K . 63p. series 4.70 -4M7 . 2p each
1575 27 15123 55 L 5364y 42 | S1497 68 1.53571 1MW) 100VA  0-30, 0-30V @ 1.6A Preset. Submin horiz YaW 1% Metal film. E24

920p each {plus 80p carriage). 10082-1M,  7p. series 10£2-1M 6p each.

TRANS-

ISTORS BC157 10 BC558 10 BEX®4 25 TIP30 45 #Z7X107 812N3054 55 | |
- BCIs8 10 BCY/0 18 BEXHS 25 [IPWA 40 % ZTXI0 B|INIOSS S0 KV RERREERE Y EYE Y XN
AC125 35| %BC159 8 BCY71 18 BiX8s 28 TIP308 50 09 12 ;
AC BC16RBC 10 BD115 80 BFFX88 IP31A 45 ZTX - : .y |
* AC128 20 BC169C 10 BD131 35 BFY50 23 TIP313 45 ZTX302 15 #2N3704 6 *an ordfanng VALY OO [ Access ?gﬁﬁcamiﬁnsﬂdﬁmtg o ‘55
ACT76 25 18BC170 8 BD132 35 BEYST 23 T_IF_;_'HC ig ﬁ}igj ;E éﬁ;;ﬁ; g ’gyen easier. Just telephone ' N O UG its to sui 190::
ACI87 22 BC171 10 BD133 50 BFYS2 23 1IP3ZA ZTX : T ‘ | -
ACI88 22 BC172 8 BD135 50 BEYS3 32 TIPI2B 55 ZIXS00 15 2N3707 10 *0322 863494 with your L] ity
AD142 120 BC177 18 BD136 30 BEYSs 32 TIPI2C 60 ZTX501 15 2N3708 10 requirements and your X25 25W element A 1SSIJ
AD149 80 DBC178 18 BD137 30 BrYse 32 TIPB3A 50 ZTX502 15 283709 10 f| K * ey ) o R 2P
ADTo1 40 BC179 18 BD1I 30 BRY3 4o TIPHC 75 ZTX503 18 ON3772 190§ Access or Visa number for BARCLAYCARD Snare noziieforaboe & 5%
AD162 40 BC182 10 BD139 35 BSX20 20 TIP34A 60 ZTX IN3773 210 i j i
AF124 60 #BCIB2L 8 BD140 35 BSX29 35 TIPWC 85 2NAY7 20 % 2N3I819 15 ¥ immediate dGSp?tCh' Nothing ﬁ TS SRR Yoo
AF126 S0 BC183 10 BD204 110 BSYYSA 25 TIP3SA 160 2NoY8 40 2N3820 40 R 4K could be more simple!
AF139 40 BCI83L 10 BD206 110 BU205 160 TIPISC 180 IN7D6A 20 2N3823 65
AF186 70 BC184 10 BD222 85 BU206 200 TIPIA 170 2N708 20 2N3d6e 90 ST ds
AF2319 75 «BCi84L 7 BF180 35 BU208 170 1IP36C 195 2N918 35 ON3903 10 5 TRIACS + SCRS
BC107 10 BC212 10 BF182 35 MJ29%% 99 TIP41A 60 <N1132  22:2N3904 10 * 3mm red 8 wommi
BC107B 10 BC2121 10 BF184 25 MIE34D 50 TIP42A 60 2N1613 30 4 2N39O5 6 * 3mm green 12 *ammgrﬁ“” SCRs TRIACs
£BCIO8 8 BC213 10 BFI185 25 AMIFR2Z0 65 TIP120 90 2N2218A 45 2N3906 10 * 3mmvyellow 12 * S5mm yellow C106D 30 400V 4A 60
BCI088 12 BC213L 10 BF194 12 MIF521 95 TIP121 90 2N2219A 25 2N4037 45 N | 400V BA 70 400V BA 70
BCI0BC 12 BC214 10 BF195 12 MIE55 70 11P122 90 2N2221A 25 2N40S8 10 (lips o suit 3p-each 400V 12A 99 400V 16A 105
*#BCIW 8 ABC214L 8 BF19% 12 MPFI02 40 T1P14% 120 2N2222A 20 2N4060 10 _x | y
BCI9C 12 BC237 8. BF197 12 MPH104 40 TIP142 120 2N2368 25 2N4061 10 Rectangular LIL Ao
BC114 22 BC238  14'Br1gs 10 MPSA0S 22 TIP147 120 2N2369 11 2N4062 10 #* red 12 TIL78 CONNECTORS
BC115 22 BCI08 15 BF199 18 MPSADG 25  TIP2955 60 2N2484 25 2N5457 36 green 17 TIL11T
BC117 22 BC127 14 Bi200 30 MPSA12 30 1I1P3055 55 2N2646 45 2N5458 36 vellow 17 ORP12
BC119 35 BC3I28 14 % BF24413 18 MPSAS5 30 TI5443 40 2N2904 20 2N5459 30 . _ DIN Plug Skt ack
BC137 40 BC337 14 BE245 30 MPSAGG 30 T1S44 45 2IN2904A 20 2N5485 36 seven Segment Displays 2 pin 9p 9p IJ.’.Smm F;I['i'pg ?},‘;
BC139 40 13118 14 Bl 25683 45 MPSLUIOS 55  TI1545 45 2N2905 22 INL777 45 Com  cathode Com. anode 3 pin 12p 10p 3 5mm *7p * ¥
BC 140 30 80477 10 RBF257 32 MPSU06 55 TI1590 30 2N2905A 22 2Ne027 30 DL704 0 37 95 ODL707 (6.3" 5 pin 13p 11p Standard  16p 20;?
BC141 30 BC478 30 BE258 25 MPSUS5 60 TIS91 30 2N2906 25 40360 40 * FND500 0.57 65 FND507 057 Phono 10p  12p Storen 24p 25p
8142 2% 3479 0 BE259 15 AMIPSLGG 60 * VNTOKM ZNZOO6A 25 40361 50 T 3113 0.3 105 TILAT2 0.3”
BC143 25 BC517 40 BF337 40 TIP29 35 a5 2N2907 25 40362 50 TIL322 0.5” 115 TIL321 0.5”
BC147 B wBC547 7.BFRA0 23 TIP29A 40 VN4eAl 75 2N2907A 2540408 70 imm 13 13p | 4mm 18p 17
BC148 B8 RC548 H]'iHFRH“ 25 TIP29B 55 VNGBALF 85 2N2926 9 40594 100 All seven segment displays are
BC149 9 BC549 10 BF X29 25, TIP29C 60 VNBRAF 9t 2N3053 23 supplied with connection details _
IN5777 45  Dual Colour LED 60 gﬁzgé%?dﬁa‘:m“’;e ———
CABLES PCB MATERIALS 50239 Square chassis socket 38p
20 metre pack single core m 502395 Round chassis socket  40p
Byi27 12 r;;;gm g connecting cabie, ten Alfac PCB transfer sheets — please
gig; 13 INADOE 7 different colours 65p Verobloc 350p. state type (e g. DIL pads etc.) 45p IEC 3 pin 250V /A
OAG1 7 1N4007 vi Speaker cable 10p/'m Size .1 matrix Dalo etch resist pen ) ) 100p EFUE Ehfassuls_lmﬂuﬁlmg 38p
OAJ0 8 1N5401 15 Standard screened 16p,/m 25 x 1" 22p Fibre glass board 3.75” x 8 75p S‘I;‘ fokl 60p
e 8 INS404 16 ;.,,;: %creened ggpff*m gg % 3 75 ;gp Ferric Chloride 250m| bottle ocket with Zm lea | 120p
1 17 A 3 Core mains p/m 5 x K" P
L 3 et 10 way ribbon 65p/m 3.75 X 5 95p ORDERING INFO [/ 50M 240 150M 240
20 way ribbon 120p/m v All prices exclude VAT. Please add to m 6.0M 200 18432m 220
Q Board 160p total order. Please add 50p carriage on all 100KHz 290 2 4576M 220 6.144M 180 19 968M 300
EFERIRE BEF 100 orders under £10 in value. Send cash/ 200KHz 370 3.276M 240 7.00M 250 26 69M 300
. 'dpd & cheque/PQO or Access/Visa number with 1MHz 300 3579M 120 8.0M 170 27 1450 240
[Z;:gb?sl'c?d Op your order. Send SAE for discounts list 1.008M 370 4 OM 150 100M 180 38 6667M 120
Soeimans 13?9 (free with orders). Official orders welcome 1.8432M 300 4.194M 150 120M 290 480M 220
pot tace culfer p from colieges, schools etc. Export orders . 2.0M 270 4. 43M 125 16.0M 240 116M 300

no VAT, please add carriage.

* Same day despatch * Competitive prices

| The Rapid Guarantee

12

* Top quality components * In-depth stock
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ELECTRONIC PRODUCTS

E T. I 10TH ANNIVEHSAFIY ISSUE
SPECIAL OFFER
10% OFF ANY ORDER OVER £10

WIRING SYSTEM £ LOW PROFILE iC SOCKETS ONE-PIECE GUIDE BLOCKS
EUROC INTRORIT 15.9% TINNED CONTACTS 08 CARD PITCH
HOBBY KIT 7.26 B WAY Bp 14 WAY 12p 16 WAY 14p | 13U & 6U/BAHP — 2 per ack 2 68
MINI KIT ‘A 6.68 18 WAY 16p 20 WAY 18p U/ 40HP W 1.43
MINI KiT ‘B 6.21 22 WAY 21p 24 WAY 22p JU/20HP 3 S 0.78
PCB REPAIR KIT 541 § 28 WAY 25p 40 WAY 3Sp INOIVIDUAL RAILS 0.16
TRANING 1T a.95 GOLD CONTACTS DIN 43612 Conn fixing
GEN GLUE STRIPS 20/PKT 3.10 | BWAY 17p 14 WAY 18p st toi 838/
H/D GLUE STRIPS 20/PKT  3.39 16 WAY 20p 18 WAY 24p . ‘
PRESS STRIPS 20/PKT 271 || 20 WAY 27p 22 WAY 28p Other accessories available
QSE PENC'L 299 | 24 WAY 31p 28 WAY 40p A
TCW PENCIL 294 | 40 WAY s0p s tae T <
NS 4/PKT 2.12
g#igg% OUR 212 DIN 41812 CONNECTORS General Purp Iron 5.46
GREEN COLOUR 2'12 J2 way B type Plug 0.93 Iron stand 482
PINK COLOUR 212 [ 32 way Socket WW Pins 1.42 | Spare Iron bits. ea 0.67
MIXED PACK OF 4 220 | 32 way Socket Solder lag 2.32 | Weller ron bits. ea 1.65
TCW BOBBINS 2/PKY 088 | 64 way C type Plug V.46 | Descider prad, ea 0.95
HOBBY BOARD S/SIDED  1.75 ] 64 way Socket WW Pins 2.21 Microshears 3.47
PROJECT EUROCARD 64 way Socket Solder lag 3.08 | Knfe 0.45
S/SIDED 3.80 | 96 way also available ;wegzers ; ::g
ace cuner ;
SINGLE. FaBiCasD EUROCARD SUBRACKS = i<
D/SIDED 4.50 In inserier :
DOUBLE EUROCARD Kits of 2 end plates. 2 front & rear Solder Pins/ 100 0.50
ralls, hixing screws and integrat hxing 29 GWEG X vy
D/SIDED 880 o DIN 41812 Connectors SVWG Xe7ain *i k0 i

Glue strip adhesive 0.44
3U/B4HP 19 wide frame  19.86 ? e

3U/MA0OHP 104" wide frame  17.90
JU20MP 6'a wide frame  15.94
6LI/B4AHP 19 wide frame 29.99

USE ROADRUNNER PRODUCTS FOR
VERSATILITY, ECONOMY AND
PROFESSIONAL RESULTS

TAKE ADVANTAGE OF THIS E.T.l. 10TH
ANNIVERSARY OFFER AND ORDER NOW!

WHEN ORDERING ASK FOR THE NEW
ROADRUNNER CATALOGUE FREE!

VISIT THE ROADRUNNER STAND 384
HALL B UPPER AT THE ALL ELECTRONICS SHOW,
THE BARBICAN, CITY OF LONDON, APRIL 20-22.

FREE TICKET

SUPPLIED WITH EACH ORDER
N N I I B e

ADD §% TO NET ORDER VALUE TO COVER CARRIAGE AND PACKAGING. THEN ADD 15% VAT.
Please supply requested items.

l | enclose cheque/P.O.for€ ..................
or debit my Barclay Card/Access No.

I Signature ............... ...
I Name (Pleaseprint) ......... R

Address ...................................

--------------------------------------------

Orders to: ROADRUNNER ELEC. PRODS, 116 BLACKDOWN RURAL INDUSTRIES.
HASTE HILL, HASLEMERE, SURREY GU27 3AY (0428 53850)

ELECTRO SUPPLIES

FLOPPY DISC DRIVES
Drico 7200 Dble. Sided 8” Drives (New)

P.&P.f4 £200
National Disc Drive Board BLC 8201

(New) P.&P. £1 £160
National CPU Board BCL 8010 (New)

uses 8080A CPU P.&P. £1 £120
15” VDU High Resolution Green Phosphor {(New)
30 VAC/TTL Sync. I/PP.&P. £5 £50

These Units are in Open Chassis Form

FARNELL POWER SUPPLIES (ALL NEW)

G6-10S (5V 10A Switched Mode) £60
FT15/1(15-0-15V 1A) £35
G24-1-4M (24V 1.4A Switched Mode) f40

Each item P.&P. £2
ALL ITEMS INCLUSIVE OF VAT.

MAIL ORDER DEPT. 78;2;:%%2»2:3
(Callers please phone first) 6ATODD ST
BOWNESS MILL, SHAWCLOUGH RD, MANCHESTER
WATERFOOT, ROSSENDALE, LANCS. (next to Victoria Stn)
TEL: ROSENDALE 215556 TEL: 061-834 1185

uulilepAud ZX

The Explorer's Guide to the ZX81 l/l/
IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK & .

Programs for 1K RAM, and programs for 16K RAM,

Games, Business and Engineering Applications.
RAM & I0 Circuits, ROM Routines. Hints & Tips.

And Much Much More, for only .......... £ 4.95

Mastering Machine Code on your ZX80/81

This 180 page book by Tony Baker is ideal for those
who want to explore the full potential of their ZX.
Whether you know nothing at all about machine code,
or whether you are an experienced Z80 programmer,

this is definitely the book for you. £ 5.95

»
Getting Acquainted with your ZX81

This book by Tim Hartnell is designed to get your
ZX81 up and running worthwhile, interesting, prog-
rams from the very first day. £ 4,95

The ZX80 Magic Book *wITH 8k ROM/ZX81 SUPPLEMENT*
GCames programs, computer music, converting programs
written in other BASICs, improving the picture, RAM
and I/0 circuits, and much more. £4.75

23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50
23+23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50

Tel: (0268) 411125 Mon-Fri _

Payment with order [_
TIMEDATA Ltd. 97 Swallowdale, Basildon , Essex
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PROJECT

GUITAR PRACTICE
AMPLIFHER

Simple construction, low cost, good performance and super neighbour
relations are the features of this project! Design and development by

David Tilbrook.

enable guitarists to put in long

hours of practice and still keep
that high power amp in the cupboard,
where it belongs! It is a compact amp
capable of about 7 W into a 4 ohm
load. This is enough power for practice
purposes and just think of the greatly
improved relations you will have with
your neighbours.

We were in a considerable
guandary as to how to present the
project, whether it should be done as a
complete practice unit with inbuilt
speaker or simply as an amplifier to be
connected to an external speaker.
Finally we chose a compromise. The
PCB has been designed in such a way
that it can be used as a totally self-
contained unit. The heatsinks for the
output stage have been mounted on
the PCB so that the only components
separate to the board are the power
transformer, 240 volt power switch

“controls, input and output jacks. We
have shown the project mounted in its
own- box with power transformer but it
should be a simple matter to construct
the whole unit inside a small
loudspeaker cabinet.

ETI APRIL 1982

T his project has been designed to

?"‘"’““‘\NPUT 2

. B NPy,

The unit has two inputs so that
two guitars can be mixed together
using the relative settings of the two
input level controls. A preamp output
enables your main high power amp to
be driven from the guitar practice amp
using the practice amp as foldback.

We provided the PCB with the
necessary circuitry for a battery input
but you might elect not to use this
feature. If so diode D8 and the battery

. switch can be omitted with points ‘A’

and ‘C’ connected together by a wire
link. :

Construction

Construction of the project is
reasonably simple since it is almost
entirely devoted to construction of the
PCB. Start as always by mounting the
resistors and non-polarised capacitors.
Mount the tantalum and electrolytic
capacitors next, being careful to orient
them correctly. These components
could be irreparably damaged if
inserted the wrong way around. Mount
the LM301 IC, transistors and diodes,
again being careful to insert these the
correct way round.

Finally the output devices can be
mounted. Although the transistors are
in TO220 packages, our PCB is laid out
to accept heatsinks drilled for TO3
transistors. The overlay and photograph
should make the construction method
clear. Cut the centre (collector) lead
off. This lead is connected to the case
of the transistor internally, so in this
case, electrical connection is made
through the mounting screw that also
serves to hold the heatsink in place.
Place the heatsinks on the PCB and
secure with the lower nut and bolt (not
used to mount the transistors). There is
only one right way round. Bend the
leads of the output transistors and,
using a small amount of thermal
compound, mount the transistors with
the leads protruding through the PCB.

Secure each transistor with a nut
and bolt through both the transistor
‘flag’ and heatsink. Use a star washer
between the head of the bolt and the
copper pad on the PCB to ensure good
electrical contact. Now the base and
emitter leads can be soldered to their
pads.

The prototype unit was ‘
constructed in a steel box measuring
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* R17
R1 R3 E;gu 4708
390k < 6k8 T R3S
o k
= . BC639
V%
C1 (1:30,;, I COB
; ‘I TIP31
L i R1s e
INPUT ; b ' 39Kk R24
K BC549 D1 il
c— R2 #| gy 1N914 +| O ouTPUT TO
= Qa4 R11 R13 el g oo PHONE JACK
390k 5k i OUTPUT SOCKET
- 119 N9 14 r‘OQ
Qa3 2 c 22k i
BC54"
¢ | of p\oa 1NS14
b BC54% C11 '
U PP Tl I
e C8 ] '
R R7 ;e 100p [1;! | + 6 - ’6
390k < 6k8 - R
¢ ""'_‘ 15, 4}?:1 2 1 8 E
C6 :
4
1 e
C4 I R 10 K12 R4 R 15 q
100p |* 22x < 47« 470K 7k 2 = Ci4 C15 == R22
C2 10p 100p 120k
| 1 C  HQ RVZ s
INPUT l bf ‘ 20k
= < R6 H8 " PREAMP *1 c13
47k 470R OF OUTPUT IE;:Z
ON/OFF o
SW1 12v
= A\ —r—C II = +Ve
I = ov &
240V | : W2 ¢
INPUT W' ~ 12V .

. el g ; " : c17 A*
Fig. 1 Circuit diagram of the ETI Guitar . T 8 200, =1
Practice Amplifier. The amp may be powered I FERGUSON X ol D8 I

= TNAQO4 =

by an external battery or from the mains,
using the circuit on the right.

The two input stages formed around Q1 and
Q2 are identical. Resistors R1, R2 and R4 form
a very stable biasing configuration around Q1.
The gain of this type of circuit is determined
by the values of R3 and R4 (specifically, the
gain is R3/R4). The load impedance on the out-
put of the input stages is in parallel with R3,
effectively decreasing the total value of im-
pedance from collector to ground. Remember
that, as far as signal is concerned, the positive
supply rail is a short circuit to ground, since it
is connected to ground through C17, a 2200uf
capacitor. When all these factors are taken

into account the gain of the first stage is
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about 10 since the impedance from collec-
tor to ground is about 4k7.

The signal, which should now be around
200 mV, is then applied to the input of the se-
cond stage through potentiometers RV1 and
RV2. The 22k resistors R9 and R10 prevent the
output of one of the stages being shorted to
ground when the other is turned right down.

The second stage works in exactly the
same manner as the input stages, resistors R11,
R12 and R14 forming the bias network for Q3.
The voltage present on the collector of Q3 1s
around 9 V which is approximately half the
supply voltage. This is used to bias Q4 which s
an emitter follower. This type of amplifier has
no voltage gain but provides a low output im-
pedance to drive the preamp output socket.
Q3 has a gain of approximately 10. If the
volume controls RV1 and RV2 are used in
their middle positions, the voltage out will be
around one tenth of the voltage at their inputs
since these are logarithmic pots. So, the signal
voltages into Q3 should be in the order of
20 mV. This will be amplified to a level of
200 mV and applied to the input of the power
amp. The power amp has been designed to
deliver full power with an input voltage of
300 mV, so the amp should be easily driven to

_HOW IT WORKS

EAHRTH TO
CHASSIS

full output with usable settings. |

Since this is a guitar amplifier, it will
spend most of its life hard into clipping. The
output stage had to be robust! The basis of the
output stage is the LM301 op-amp. This device
gives all of the voltage gain in the power amp.
The output IC1 is fed through a voltage
follower Q5. This has no voltage gain and, like
Q4, serves to decrease the impedance feeding
the output stage. The three diodes, D1, D2 and
D3, maintain 1V8 between the bases of Q6
and Q7. Each of these transistors will drop
approximately OVé6acrosstheir base-emitter
junctions. This leaves a tota! of 0V6 to be drop-
ped by the two 33R resistors, R24 and R25.
Since these are of equal value they will each
drop 0V3 and hold this voltage across the
base-emitter junctions of the two output tran-
sistors Q8 and Q9. As these transistors require
0V6 to turn on they will remain off until the
applied signal voltage causes the voltages on
their bases to rise above 0V6. The extra 0V3
needed to turn on the output devices will be
supplied by a mere 10 mA of current through
the 33R resistors. Resistor R22 forms a feed-
back loop around the entire output stage to
decrease distortion, stabilise the DC output
voltage and set the overall gain of the power
stage (a process too difficult to go into here).

The op-amp will at all times attempt to
make the DC voltage at the output equal to
that voltage set up on its positive input. This
voltage is determined by the potential divider
formed by R18, R19 and R20. Since this is also
the main input to the power amp any noise
which might be on the positive supply rail (and
supplies can get very noisy sometimes!) will be
communicated directly to the input of the
power amp, only to be amplified and applied
to the loudspeaker. Capacitor C12 prevents
this from happening by bypassing to ground
any noise above a frequency of around 0.1 Hz.

PIN 1 OF BATTERY A
INPUT SOCKET

approximately 250 x 210 x 80 mm.
Mount the pots and switches on the
front panel, using the pot and switch
nuts to secure the front escutcheon if
you have one. Mount the output and
battery input sockets on the rear panel.
If you are using a battery input socket
use something different to the output
socket (which is usually a two-pin DIN
socket or a 6.5 mm jack socket) to
avoid confusion.

Mount the power transformer and
make the 240 V connections. The
mains lead should be terminated
immediately inside the case into a
terminal block and the earth lead
secured firmly to the chassis by a
solder lug bolted to the case using a
star washer. This lead must be the
longest. A length of 240 V cable shouid
be used between the terminal block
and the power switch. Wire the
transformer to the power switch as
shown in the circuit diagram, then wrap
the whole switch with insulation tape
or enclose in large diameter heat-shrink
tubing so that no 240 V connection Is
exposed.

Finally, the fully-loaded PCB can
be secured into the case using short
metal spacers. If Veropins are used, all
the connections to the board can be
made after the board has been
mounted. Connect the front panel
controls, rear panel sockets and input
sockets, using short lengths of shielded
cable to make the connections to the
two inputs and preamp output.
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PROJECT : Guitar Practice Amp

56 BLUE
©
T O 0
3 BROWN

EARTH TO
CHASSIS

QUTPUT
SOCKET

T pe——rr
HEATSINKS MBMNTED ON PGB
UNDER Q8 AND 08 A

PREAMP
ouTPUT

POWER  BATT/MAINS

Fig. 2 Component overlay for the amplifier.
The original design used a BC639/BC640
complementary pair for Q6 and Q7, and
these are shown on the overlay, but they
may prove hard to obtain. Consequently
the PCB we will be supplying is laid out for
a BC140/BC160 pair, which have different
pad layouts — the b,c and e pads are etched
onto the board for your guidance.

Powering Up

Make a final check of the wiring
and PCB. If all is well, apply power. A
slight turn-on thump should be heard at
the moment of turn-on. If the ‘Input 1’
volume control is now wound up, some
hiss should be heard from the
loudspeaker. Do the same check on
the other input. There is no set-up
procedure since the power amp stage is
operating in class B and requires no
bias adjustment.

BUYLINES

Lots of nice, standard, easy-to-obtain com-
ponents in this project, so you shouldn’t
encounter any problems with supply. The
PCB will be available fro our PCB Service at
the price listed on page 44.

b Q3

+a 1

L

TANT

390k

nlmp

0

TANT

f

¥
EARTH CONNECTION
TO CHASSIS THROUGH
MOUNTING SCREWS

RV1,2

Capacitors
C1,2,5,6,7
C3,48,15
C9

C10
C11,13
C12
C14

.| Potentiometers

22k logarithmic

1u0 35 V tantalum

100p disc ceramic

15u 16 V tantalum

470u 25 V PCB electrolytic
2u2 35 V tantalum

47u 25 V PCB electrolytic
10p disc ceramic

BRAID
INPUT 2 INPUT 1

Resistors (all 2 W, 5%) C16 1000u 25 V PCB electrolytic
R1,5,11 390k c17 2200u 25 V PCB electrolytic
R2,6,12,20 47k
R3,7 6k8
R4,8,14,17 470R Semiconductors
R9,1019 22k IC1 LM301
R13 5k6 Q14 BC549 or BC109
R15,16,21 2k2 Q5 BC557 or BC179
R18 39 Q6 BC140
R22 120k Q7 BC160
R23 47 Qs TIP31
R24,25 33R Q9 TIP32

D1-3 TN914

D48 1N4004

Miscellaneous

SK1-4 mono jack sockets

SK5 DIN socket (or other type —
see text)

SW1 DPDT toggle switch (mains
rated)

SW2 DPST toggle switch

Transformer (12-0-12-0, 20 VA); TO3 type PCB-
mounting heatsinks; PCB (see Buylines); case
to suit; mounting hardware.
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FOR A SOUND
DIAGNOSIS...

New CLEAN N CHECK is a unique and complete cassette
machine maintenance pack.

The patented *Drive Analyser will check in seconds the
drive mechanism of your cassette machine to locate faulls
which can lead to damage and breakdown

It the Drive Analyser shows no fault, then you can
confidently use the tape head and capstan cleaning
solutions provided to ensure optimum performance.

Proper maintenance of any machine should consist not
only of cleaning, but also of checking the mechanism.
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The Clean-n-Check ™%

pack contains

® Head cleaning solution.

® Capstan cleaning solution.

® Cotton buds and holder.

® Drive analyser cassette with indicator registering as
faulty/normal/service required soon, on play/rewind/
FFwd functions of your cassette player.

The check drive analyser is presently being used by

growing numbers of hi-fi service organisations.

& Clean-n-Check

"Because good sound.. sounds good!”

-

TO: TECHNOLOGY RESOURCES LTD,
l 88-90, GRAYS INN ROAD, LONDON, WC1X 8AA

Pleasesendme ................ ...... CLEAN'N*'CHECK packs
at £4.50 each (incl. p&p). Total enclosed: £

PIAANIES 5 2o 5895 o i w0 s o 6 S I

------------------------------------------------------------------

(Allow 14-21 days delivery. 28 day money back guarantee}
Registered in England No. 1428994

This model is not suitable for use with car cassette players. ETi.4.82
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<< LESS THAN £20 >~

SUITABLE

FOR
BEGINNERS

Learn the wonders of digital
electronics und see how quickly

{ = | Digital Electronic Kit you are designing your  own

H suitable for beginness | circuits. The kit contains:

4 o seven LS TTL integrated circuits,

breadhoard, LFEDs, and all the

DIl switches, resistors, capacitors, and other components to

burld irteresting digital circuits; plus a very clear and

thoroughly tested instruction manual! (also available sepa-

rately). All this comes 1n a pocket size plastic wallet for

only £19-90p inc VAT and p&p. This course is for true

bepinners:

- needs no soldering iron.

- asks plenty of questions, but never leaves you stuck and
helpless.

- teaches you about tault-finding, improvisation, and
subsystem checking.

- the only extra you need is a 43V battery (Ever Ready
1289, or similar), or a stabilised SV power supply.

Using the same breadboard vyou may construct literally

millions of different circuits.

This course teaches boolean logic, gating, R-S and ]-K

flipflops, shift registers, ripple counters, and half-adders.

Look out for our supplementary kits which will demonstrate

advanced arithmetic circuits, opto-electronics, /-segment

displays etc.

Other self-instruction courses from Cambridge Learning Ltd

include:

COMPUTER PROGRAMMING IN BASIC £10 .50
DIGITAL COMPUTER LOGIC AND ELECTRONICS £ 8.5
DESIGN OF DIGITAL SYSTEMS £14 .00

Please send for full details (see coupon below).

GUARANTEE N risk t© vou. LI yvou dre not completely

satisfiod,  vour money will be refunded upon return of the
ltem 1n good condition within 28 davs of receipt.

CAMBRIDGE LEARNING LIMITED, Unit 14 RIVERMIILL SITE,
FREEPOST., T 1¥ES. ©OAMBS. PEIT 4BR. ENGLAMD.

TELEPFHONE:; =T TVES (04801 67446, VAT No 313026022

Adl prices anclude worldwide postage tairmail is extra -
pitase ask tor prepavment anvoicel. Gire A/c No 2789159,

Picase dllow 28 days for delivery in UK

W G W B DY BN GRS IR B GED BN SN M D SO GED O Y G D S D G0 GND GNS GNP N G S e
Please send me:

...... SUPERKIT(S) @ £19.90
...... Free details of your other self-instruction courses.

I enclose a *cheque/PO payable to Cambridge Learning Ltd
for Eaom smo v (*delete where applicable)

Please charge my:

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard

Expiry DAtezivscaine v Credit Card NO  cossvwsnss vevinssis

Signature .......................................................

Overseas customers (including Eire) should send a bank draft
In sterling drawn on a London bank, or quote credit card
number.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Cambridge Learning Limited, Unit14 Rivermill Site, FREEPOST,
>t lves, Huntingdon, Cambs, PE17 4BR, England. (Registered
in England No 1328762).
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' Telephone orders from card holders accepted on 0480 67446 |
' |
| |
| |
| |
| |
! |
|
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“SUBSCRIPTION ORDER
FORM

Cut out and SEND TO :
Electronics Today International,

513, LONDON ROAD,
THORNTON HEATH,
SURREY,
ENGLAND.

Please commence my personal subscription to Electronics Today

| lectronics 9 pday

MTTEEL

\

International withthe .. .. .. . issue.
SUBSCRIPTION 1 am enclosing my (delete as necessary) PV AVY] DE s

RATES Cheque/Postal Order/international Money I q AND

(tick O as appropriate} Order for et : ﬁg(\% ;Ng(_'){
= = et

£11 95 for 12 issues b Bt i s A s : o S
E1 5 75 for 12 issues o . {made payabéeRto AS.P. Ltd)
overseas surface 0
£35.75 for 12 issues Debit my Access/Barclaycard* o L : v N
Air Mail ] (*delete as necessary) i T ING, MU Xl RBUDL BTING. ... MUSIC...RADIO. .. ROBOTICS.

UIH'HH'WH'.SUBSCRIPTIONS

Please use BLOCK CAPITALS and include post codes.
The magazine you hold in your hand is the

ey S acar T e g bisgestseller in the UK electronics field.
Address ............. 4 e S TORTIDE DD o T G T 2 oo T8 ’ l Why l'iSk YOUI’ newsagent running Out?

19 G5 T T TG 3 TG Y] A o B A TR OSSR | Take OutaSUbSCl'ipﬁon USing the form
et e DNl PR § T Y (R VR W PRy [ Te—— " I provided'and makesu'-eofgeﬂingthenext
SIGRAtUIE ... ... — - 12 issues. Don’t you deserve not to miss out
Date ........ T t— " — . \ on the best?

8" FLOPPY DISC DRIVES

1.8 Megabyte Double Siled Double Density
BRANO NEW DREZI0 Fioppy disc drives at a
tidiculously fow price

AA(HPT) suB'C’ ClNP") ‘C IHP11) ‘D' (HP2) PP3

0.5AHr 1.2AHr 1.85A 2.0AMr 4.0AHr 0.1AHr A .
1.6 megabyte capacity
1-24 £0.85 £€1.38 £1.89 £2.25 £2.97 £3.79 *¥% Double Sides
265-49 £0.75 €128 £1.58 £2.10 £2.77 **# Double Density.
50-99 £0.65 £€1.15 £1.62 £2.02 £2.67 * % 154/77 Tracks.
100 up £0.69 £1.05 £1.4% £1.87 £2.47 *r® 200vAC. +24vhr + 8y

*% % Wil aiso read/wite HARD COPY

All cells are brand new full spec devices from reputable mnfrs. All Nicke! Cadmium cells {except SnaibRigEysnole

PP3} are supplied complete with solder tags and are "VENTED" devices suitable for fast charge.

CHARGERS - single or dual O/P 1o charge PP3, AA or SUB 'C’ cefls in 12-14 hrs (chargers will

charge 'C’ and ‘D’ cells but with longer charg-ng time). Units supplied complete in plug top case

with "yl 8 teads. Number of cells (10 max) in series and type must be specified for each re- **x ONLY £260.00 + £5 can,
/1

b These Dote Dynamves RO39 printers
s e A St o
config 10 must systems.
ol seen fitle use and afl may be conligured
S HandicoRikiclucel tur RS232 or 20 mA cument foop,
making rhern the «deal choice for most

quired O/P when ordering. homa MICRO systems

LOGABAX X180 Printer upper/lower case ONLY £350.00 »uw A

SINGLE O/P CHARGER £5.04 Newbury 8071 VOUONLY E20000° e e e el
Mpex ape decl trac! .
DUAL O/P CHARGER £5.72 Precision ins 1217 172" tape deck ONLY £100.00 B o oueSaogEylsed

We have a faw faulty 15" VDUs for callers, haggle around E45.00 aud
TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag SHUGARY BO1 8" lloppy drives ex. new equipment, ONLY £200.00 %% DNLY £65.00 + £15 carr.
connections £1.57 ea KSR33 printers. piain paper, 110 baud, RS232. ONLY £90.00 Cannot be repeated at this price when

Cheques, P.0.s Mail Order to We have & quantity of DTL 9000 series DILS, try us for your maintenance ieks ehavied

tequirgments on alder equipment, SAE for hst.

Data and charging circuits free with So LlD STATE sEcURlTY,

E] ‘6%22.‘ l%‘.’ﬂ:?:‘fﬁai"é""&“s'% it Dept. (ETI) Bradshaw Lane, CARRIAGE AND PACKING MA‘(‘Z’QSg':NAAfg%i'sTEs WE ALSO BUY SURPLUS
IWELUDE VAT andihis shovid be added Parbald. Wigan. Lanes. e, LI BECKENHAM, KENTBRI1QP  COMELTER PERIBHERALS.
ta the total order. Telephone 02576-3018. BY APPDINTMENT 01-778 3600 PLEASE RING FOR DETAILS.

Here’s the case...now what's the project?

It you're about to start on a new project, you're no doubt looking
for the right enclosure. With around 1,000 different cases and
250,000 case parts currently in stock, we must be your number one
choice. Why not send for our catalogue, price £1 including P&P.

Month Project Case

April 1981 Drum Synthesiser BOC 668

June 1981 Antenna Extender BOA 115

July 1981 Super Dice BOC 450G

September 1981 LAB PSU SWF 222X

November 1981  Music Processor CL2ADJ
Voice-over Unit ACE 150K

December 1981 TV Sound Tuner CL2 AEL West Hyde Developments Limited
Component Tester T'R’n ?S%ww VISA Unit 9, Park Street Industriat Estate, Aylesbury, Bucks.

February 1982 | Ching Computer AL Pt Telephone: (0296) 20441, Telex: 83570 W HYDE G,

\April 1982 Water Heater Controffler BOC 450 Written or telephone orders accepted from Access and Barclaycard holders.
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- The MICRO-
PROFESSOR ...
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{| MICRO-PROFESSOR ||

MICRO-PROFESSOR s a the complete hardware/software  Process controller
low-cost Z80 based microcomputer system, you have the User's Electronic game
whith provides you with an experiment manual available to Electronic music box
interesting and inexpensive way to  you. It includes self-learning text Master mind

et into the microprocessor world.  with 20 experiments which range  Timer

ICRO-PROFESSOR s a from simple software programming Noise generator
microprocessor learning tool for to design a complex electronic Home appliance controi
students, hobbyists and personnel. game. Burglar alarm
It is also an ideal microprocessor 2K bytes of monitor source System control simulation
educational tool for teaching in program with documentationis also ... and many more.
schools and Ounivseésci;ies. Besides, provided in the manual. It shows
MICRO-PROFE R is more ow to write system programs : : it
than a learning tool. It provides a including system initialization, Ie-)? weri:\ceel;t:;?:o?facfr a:"‘z'ty
wide range of applications such keyboard scan, display scan, tape P y
that you will be surprised at its write and tape read.
dmazing power. APPLICATIONS:

The main object of MICRO-  Learning and teaching tool _
PROFESSOR is for the user to L.ow cost prototyping tool -
understand the software and L.ow cost development tool POWER SUPPLY +pé&p
hardware of a microcomputer Tester A 9V, 0.5A Adaptor is provided.
easily and conveniently. Besides MICRO-PROFESSOR is a trade mark of _ . _
' Multitech Industrial Corporation. Z80 is a trade mark of Zilog Inc.
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solvesthe'mystery’

of micro-processors.

TECHNICAL SPECIFICATION

CPU Z80 CPU high performance microprocessof with 158 instructions.
SOFTWARE COMPATIBILITY  Capable of executing Z80/8080/8085 machine language program.
RAM 2K bytes expandable to 4K bytes.

ROM 2K bytes of sophisticated monitor expandable to 8K bytes.
INPUT/OUTPUT 24 system 1/0 lines.

MONITOR 2K bytes of sophisticated monitor. it scans the keyboard and executes

the command entered immediately after the power is turned on.
The monitor includes: system initialization, keyboard scan, display
scan tape write and tape read.

DISPLAY 6 digit 0.5" red LED display.
AUDIO CASSETTE INTERFACE 165 bit per second average rate for data transfer between memory and
cassette tape.

EXTENSION CONNECTORS Provides all buses of CPU, channel signals of CTC and 1/0 port bus of
PIO for user’s expansion.

COUNTER TIMER CIRCUITS Socket is provided.Z80-CTC IC extra.

PARALLEL 1/0 CIRCUITS Socket is provided. Z80-P10 IC extra.

SPEAKER AND SPEAKER A 2.25" - diameter speaker is provided for user’s applications.
DRIVER CIRCUITS

USER AREA Provides a 3.5" x 1.36" wire wrapping area for user’s expansion.
POWER REQUIREMENT Single +5V DC.

USER’S AND EXPERIMENT Complete self-learning text with experiments and applications.
MANUAL

OPTIONS (Prices on application) Z80-CTC EPROM programmer board Prototyping board
Z80-PIO Speech synthesiser board Audio Cassette 2K Ram

KEYBOARD 36 keys including 19 function keys, 16 hex-digit keys and 1 user
defined key.

[4
Use the unique MICRO-PROFESSOR to truely understand the inside workings of microprocessors.
Open up a whole new spectrum of projects in home electronics, or simply use the MICRO-
PROFESSOR as a practical learning/teaching aid.

i Toreceive your MICRO-PROFESSOR Complete the coupon today!
1 Please sendme......... MICRO-PROFESSOR(S)

]

E I enclose cheque/P.O. forf............. (+ £2.95p & p)
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i Please allow 2| days for delivery
ﬁ:light Electronics Ltd. Flight House, Quayside Road,

i
4t

Bitterne Manor, Southampton, Hants SO2 4AD.
Tel: (0703) 34003/31323
ETI APRIL 1982 127




WAYNE KERR BRIDGEB221............ £70
WAYNE KERR UNIVERSAL BRIDGE BS21
(G375 FTrepX & FEOTE e R T X 3 £50 ea
MARCONI SIGNAL GENERATOR TF801D/1S

INFRA RED IMAGE CONVERTOR type 9606 (CV144) 1% dia. Requires |
single low current 3KV to 6KV supply. Individually boxed. With data. Ig:f?’gml‘ 0-T15-230V Input. Output 13.5-0-13.5V rated BVA. £1.70 oa.
£12.50 8a. 10 off £100. g .

INFRA RED QUARTZ LAMPS, 230V 620 Watts Size 13% x %" dia. £1.50 TOROIDAL 0-120-240V input. Output 0-12V; 10VA per winding. Encapsulated

ea. 10 off £10. 240V 1650 Watts Size 2% x %2" dia. £3 es. 10 off £25

FANS 115V 13 Watt Size 3% x 3% x 1%". Secondhand £2 50 ea, Identical to R.S. Components at £9.40. GUR PRICE £5 ea. JOA85MHZ. ... =
CENTAUR FA| " ize 4Y% 47 1%”. N £4, . e emGimaien  memoa o e AVUVALVE TRoTERLCTIOD. L
Secondﬂand £2'_ng “_SV SLZ OG0 B el L4 3 ea TELEPHONES — P8P £1.50 ea. 5-10 units £6. Over by arrangements.

DELAY LINES 50 nanosecs. Ground-in-out. Size 2 x 7/16 X /16" ngni;y'e B.Ir:)ck Grey, Biue, Green £5.50 ea. 10 off £45. Discoloured £4ea. @ . . . 7

New 25p ea. 10 off £2.
PULSE TRANSFORMERS Sub min Size %2 x 5/16 x %’ Secondary

746 style Black or Grey £7.50 ea. Older Black style £2.50 ea.

centre tapped. New. Suitabie for Thyristor triggering. 20p aa. 10 off £1.80,
100 off £15,
MOTORS 12V DC with pulley & semiconductor speed control. New £1 ea, frgﬁfeEHT TRANSFORMERS & CAPACITORS always available — please kS| punch and reade
. 10 off £8. = . . "
" DIAMOND H CONTROLS ROTARY SWITCH Svngle pole 10 way. Printed VARIACS —~ 2 Amp. Ex-equipment. Good condition. £12 sa. P&P £3. PDP8in 6ft RACK CABINET .. .
circuit mount. New 10p ea. 100 off £7. 1000 off
STEPPING MOTORS — 200 Steps 20 02/in torque 12/24V Input. § wire.  TRANSISTQR (NVERTOR. 115V AC 1.7 Amp input. Switching at 20KHZ. AVO SIGNAL GENERATOR
12 oa. Output windings from Pot Core, Can be rewound or broken for components. No. 2 AM/IFM
STEPPING MOTORS — 200 Steps 20 0z/in torque 120V input 3wire. £4 @n,  Circuit Supplied. £1.25 ea. P&P £2. 10 off £10 Carriage £6. AM0.45-225MHZ  FM 20-100MH2
STEPPING MOTORS — 5 Volt 3.3 Amp operation 2 Wire. PPS 0-220. ) » (A
RMP 0-250. Used £16 es. Convert this unti to @ SUPER BATTERY CHARGER. green N LUG-INS
STEPPING MOTORS — 6/12 position can be used as a tacho. 12/24V will  Ministry quality case — removable 1op/bottom piates — heavy duty power ) TEXTRONINPLUCINS)
work on 5V £1.60 . 5 for £5, switches — high power resistors to control current — centre mounted 1:’;‘; ESS'“GI‘e;”’“Sa"L‘ix: E(‘:: 8:(1:::::;;‘
PRINTER P R it amp meter — wing nut terminals on front panel for connecting leads. g lirace| oV b : i
e Py PELET LN TER PAPER. Size 87/167 x 37/167. 1,25 8ach 0112 B o £8 FOUR UNITS £15 Corriage £b. 9 TYPEG Single Tiace Wide Snd DC Diffrential. £
BLACK RIBBONS FOR TELEPRINTERS 75p each or 6 for £4. S oo, 125
MIN KEYBOARD Push contacts, marked 0-9 & A-F & 3optional. £1.75ea,  Miniature VARIAC 0.6 amp in Blue Case size 10% x 6% x 6%" with 20 oratong) Ampi £05
101or £15. coloured screw style 4mm sockets giving muitiple voltage & current nséggpenv:émna ArEied g
KEYBOARD PAD Size 3 x 2% x 2 high with 12 Alma Reed Switches, ~ OUtPUts. As new £12 P/P £4. TYPE R Trandistor Rise Trme — oo
Blue ki ked i .09 & a star wi i :
pgp czev;omar eclinigreenso ghewitioaelbieniCitglos’ SIoMEIS: AMPLIFIER BOARD complete with Heat Sink & two output Transistors ;:;E R—'D%J:‘é‘::gi B
DON'T TAKE CHANCES Use th T Cabl type 2N5293 Circuit supplled £1.50 ea. 2 r
matres PEP £2. 52 the proper EHT Cable 10p metre. £7.50100 (Y00 eI S Biack 13cm long o White 9m. 50 for 50p. TRE 2 DitteryrialComparsior, e
RAPID DISCHARGE CAPACITORS 8 mic 4KV £5 each PEP £2. TOGGLE SWITCH, Centre off. 30p ea. 10 for £2.70. T oD SoMAZiDlferent o e
HUNTS CAPACITOR 0.1 mfd 3KV DC Wkg. Size 1% " dia x 3", £1.25 ea. 4 CORE CURLY WIRE extending to 2 metres. 20p ea. 10 off £1.80; 100 off £15 2 8D -] ST T Lz . - 2D [T -
10 for £10. . Min Potentiometres — Erie. 1K Lin; 3.3K Lin; 4.7K Lin. All 15p each. ULTIMETER SINE & SQUARE WAVE
ENT.CAPACITORS00QIBKY Z0pench. o 100/0H(E12; Ruasian type 4324 AC/DC volts; AUDIO GENERATOR
DECOUPLING CAPS 0.05mfd ; 0.01mfd; 0. . 330pf. of WIRE WOUND RESISTORS 4 WATTS — ail at 10p ea; 10 off 85p; 100 off £7 AC/DC current; ohms etc. Type TE22
onetype£150 NG V: 0.01méd 160V: 0.1 uf 400v.  Values — 1RO; 2R2; 2R4, 750R; 22K — RS, 82R; 100R; 150R; 820R; 9K1; 15K, prandnew} Loxed BHZA0IK K2 Ronabie AT
;:x:c;:o:s amf”nﬁféh“?ﬂ‘ﬁ"ﬁszgﬁmﬂZ & o b2 aaah. MULTICORE CABLE 18 Way. Muli colour. 75p per mee. 100 metre drum £12.60 each P& £2.50 QNLYE35 eachiBEP Ll
Ve g il RAL PURPOSE O8CILLOSCOPE TECH TYPE T0-2

10 for €8

RANCO 250V 18A THERMOSTATS with Control Knob calibsated 50 200°C.  GEC 4 Button UHF TUNER £1.50 ea. 10 off £12.
GEC 6 Button UHF/VHF TUNER. £2 aa. 10 off £15.

MlCROPHONE/EARPIECE INSERTS, Ex Min. Brand New wrapped. 75p ea.  SOLID STATE UHF TUNER 38MHZ £1 ea. 10 off £8.

Single bvam, Size approx 6 x 7 x 9%in. Weight 7lbs
Ideal for the beginner or schoo! user.
ONLY £35 each P&P £4

10 off £6. PHOTOMULTIPLIERS — All with information — P&P all tubes £1.50 ea.

TRANSFORMERS — All Brand New. British 2 window £2 ea; American 2" £3 ea; RCA type 2020 £4 sa. Special IKEGAMI 20" BLACK & WHITE MONITORS

Auto 240V input 115V 1 Amp output £1.25 ea. ) American by RCA £6 ea; MULLARD 150AVP Uselul dia 32mm £4 ea. Solid State. Video in. int & Ext Sync. £75 each.

240V Input Sec BV 1.86A. SiISeIZ %so\ 2;) z".uGoods%uahtv £1.50-ea. 'E'IO";“EBNELL STRIP CHART PAPER 122t1 rolls. Ref no 378528-0100

240V Input Sec 12V 100MA, Size 60 x * 42mm 50p ea. VE| /68. 50p per roll. 10 rolls £4 P&P £3.50. ASE with attractive blue covers and strap handle.
240V Input Sec 12-0-12V 50MA. Size 53 x 45 x 40mm £1 ea, BLUE THERMAL PAPER 430ft 10l 8 %2 wide. £2 per rolt P&P £2, 6 rolls £10 Sgg{ihﬂ;baﬁh Spfop up Hu‘(‘a:fi‘ \ée .?,gge. teet comu-nmz wo 57
11BV Input Sec 5V 250MA Size 111/16 x 1% x 1% . 2for 509 Carr. £6. ) strip lights. illumi mains on/off switch, 2 pots with

240V Input Sec 2 windings 12V and 24V 1 Amp. Size 2% x2 x 2" 2@
S\ M 0.130 240V Input Sec 12.0-12V 1atid 4VA. 755 %3, 10 off £, FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE
100 off £45.

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING, BUT
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays in us dispatching your order. CALLERS VERY WELCOME STRICTLY
BETWEEN Sam-1pm and 2-50m Monday to Saturday inc. BARCLAYCARD (VISA) and ACCESS taken. Officlal orders welcome.

LTMEAD LTD

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left pasf Reading Technical College in King's Road then first right — look on right for door with **Spoked Wheel")

kncbs slide switch, 1% matres 3 core mains cable, small fuse holder,
mains transformer and PCB. (As is TACHISTOSCOPE) ideal for the
home constructor. £4.50 each P&P £2.

POWER SUPPLY: For micros and PN s MARCH SALE A brid Bl o | BFane T e 2 20 for 6800
H&afé%b"‘s‘f“{"f5’5‘_/-9”"“95‘;‘}0" LMIOC  450p Send SAE for bulk offers 7448 35p{ 74108  99p | BC213 9 | BFX88  22p | 2N1613 2‘,’,‘; 183
AS ABOVE loss transformer  240p | CMaolAN 250 2250 "P)74199  e0p | BC213L  9p|BEYS0  20p |2N2217 9 20 fos 700p
PCB for aboveor 12V or 15V 100p | MateN 300 | ORP12  80p | 1N4005  Sp | LS11/12  15p | 7451 p BC214  9p [ BFYS1  15p [on2220A 15p |  TIP3IA
CERAMIC CAPACITORS (Sov) ¥ |LM311 ~ 80p | TiL3s 180 | 1N5400  1p | (513 24p | 7453 6p TRANSISTORS | BC214L 99 | BFYS2  18p |oN2369  1ap | 20for 30p
33pF to 50,000pF % [y 22p WzmWiH) IN540t  12p | 1514 36p | 7454 13p 25p | BC237  Tp|BFY53  10p }2nzaBs  1sp OILSW
PouSTVRENEéAhAEﬁbééiéo'V) e IN5402 13p | LS20 14p | 7460 P Acizs 20| BC238  S5p|BRY3I  30p [2N2646  dop 7 way
100F to 1000pF mgz :g: |5£Ds W T IN5404  14p | (S21/27 15p ;472 §2p AC128/176 L BC261B 7P| BSX20  10p | 2N2gos  17p| 20for510p
""""" mm clip P LS30 14p | 747 5p | mt. par P | 8C301 25p | BU205 105
hitonoell B8 808 Bloe B WA BT BiEL HiaE 2 8
ELECTROLYTIC CAPACIT * | vz o | T, | 4000 13p [LS42  3p| 7474 16pfACISt  7p | BCXE 18| MU20s5  90p | IN30S3 2
g ABACHTIORS (Maon ‘a0 |REDLED 10p| soo1n  1ap | (S47  agp| 7475 2l aCis3  20p | BCHT7 180 | MEaMD 33 | caes 230 FNDSO
P | GREENLED | 4507 13p | LS48 45p| 7476 18p| AC176  20p | BC547/8  7p [ MPF104 4op P| 10 for 480p
1/2510150/256p  160/25640/16 3p LM723 80p 18| 40068 45p | L573 20p| 7460 250 AC187 125 | BC54g 9 | MPF105 400 2N3702 to
B S g “TOLOmIn 2D | [Wiao 170 | ELLOWLED | 4oo7  1p | US4 1sp| 7482 S6p|ACIK 13| BCSST/S 7 | MPFioe 40p INar7s isen | o ZENER
p 7 7483 asp| ac188 BC559 13 DIODE: 12v
2000/1833p 10/50 unpolarised 3p LL.MZ?M!ZN zigp RECT GREEN :ggg ggp tg72 gg: 7486 23: AD149 g;’g BCY10 40: gg;gns :Op 2N3819 21p 20 for 55p
S ORMERID Y JAmA L 3?35 (MI09N 756 13 so108  33p | LS78 22p| 7489 110p| AF118  30p | BCY34  40p|TIP2o 20 | anodd 22:
LM3914  200p | VOLTAGE 40118 14p | LS86 21p] 7490 22p( AF124/5 40p | BCYS9  15p | TIP29B  z8p | > .
VERO BOARD (0. 1* copperclad) N3B66  40p | POTENTIO
25 x 5" 60p 3.75" x 5" 100p LM3915  240p | REGULATORS | 4012 17p | LS90 aop| 7491 38p| AF126 25p | BCY70 13p | TIP30 25p | 2N3903 115 METERS
i 500MA. 40138 28p | LS93 28p) 7492/3  30p| AF133  35p) BCY7Y  14p|TIP30B  28p |5N3%0s4 19 (with 2A/250v
DIL 3 way SPST 78M12 + 20p | 4014 58p | LS95 50p| 7494 40p | AF186 ~ 40p | BCY72  14p | TIP31 20p | 2N3906 115 DP switch)
IL 3way SPDT . 79M05 — 20p | 40158 60p | LS109 30p| 7495 35p| ASYS4/S 18p | BDI1S  27p | TIP31A  22p |ana037 35 i
D y - 749 BC107  10p| BD121  a6p 2N403) B g
DIL7 way SPST.. . a0p | MCMer b | 7am12— 20p| 4016 20p | LS122  35p SER aeoere B TIP32 - 35p |5N4058 1o 47K 470K
ROTARY 241 250V K039 730p 1 79M24 — 20p | 4017 35p | LS123  aop| 7497  1e6p Op| BD123  50p | 71ip33c  2sp ¢
21250V DPST Smmbush | Mis22  4asp " Plaoie 33 |(S15¢  4op| 74100  70p|BCTI3  6p| BDI31/2 35p | Tipaaa  ace |2NA0S1- - 6P| LogiSK
18 | MLS26  160p | Ja00” {008 Gen|USI? o] 74105 aw|BCM7/9 10p | BDIIG 25p | Tiboen 19gn [2NE4SB aop | 22K 4Tk
TANTALUM BEAD CAP MigZ8  160p | 7805  SSP °p P BCHI BD13 B P [oN5459  35p 100K
780512 S5p| 4021 S56p | LS163  a2p| 74107  18p 6p 718 25p | TIP36A  127p 51
2/20V. S 1p {MLI29  186p 5v BG117 2N6027  18p or 100p
4022 37p | Ls221 52p| 74100 19p 10p | BD139 35p I TIP36B 135
SLIDE 1A/250V SPDT . ... .6p | NE531 100p | 7815 4023 153 LS251 50p| 74110 52p [ BC119 10p | BD140 35p | TIP41A 502 eI
2335éﬁfgosevo%PaDJay'm'fA/z’sb&" N2 aoon | 7908 §§§ 4025 1ap LS23  sop| 7eris  90p(BCMZ2  Zp | BRie7  15p|TiPaza  sop | 1OV Suipe
with 1 throw panel cutout NESGS  10ap | 7912 60p| 4027 p | L8279 3p| 7412y 2p|BGIES 2 [ BFIZS 1% TIP2gss  s&p SAT250y
RESISTORS (YW 5% carbon hlm) NES67  180p | 7915 62p | 4028 45p | TN 74122 30p gg]:g So| BE178  30p | TIP30SS 52 (specyais ‘ 1010,300‘:,
10chms to 10Mohms E12. .. . . . 2y |SNZBLISANSO | 7918724 Sop| 4028 G5B | 7a00/1 np| 78123 SR O0E0 TR BRISC 220 | ZTX1078 10 SCR 3AI50V
PRESETS(m!malurehorlzomal) TAAG2!  280p | 1.5 Amp 4030 180 | 7402 11p| 7412 450 BC157 o | IoEss: ‘T 4 SANODY 10 for 80p
100 ohms 1o 1Mohms - b | JBAGB 1250 | 7805 70p| 4036 b 1ao3  aop| T s eciss op| SFiss  mp X0, Bl Hiots
P TRIACS
?()Eozhtﬁ;rea(v1p\:vezti‘s)vonlotnrn 30p | JBABNO 6ep | BRIDGE 4042 55p ;282 Pl 74141 a8p|BC158  9p| ppies s |ZTX303  10p By CERMET
POTENTIOMETERS (%W): Linear | Jomaons 107 35,3{,:"5",%,, 4043 70 |2005  1sp| 14145 i Boles |BR1%  azp ZTXAM 2P| 0% 720p UL
andLog Scale 4K7t02M2 . 28p | Toaioos seen | wWoeM 17 | G044 40p | 7407 24p BF1S5  9p P|  3o0asemv or140p
3 7D | 4047 74150 BC170 6p ZTX341  18p 20 for £10
SoraocEstwoomw) |\ Toazo b | TATSOV 0 | g a0 1% 7e%)  asp o [ 21x500/1 110 | 72
TRIACS: C206D400V:3A . 'ssp | Tions  qaab| JAJ200V 18 lagsa  2mp |7ilo  13n| 74153 ZTX502 18p {20 for 320p PRESETS
600V 104 50p 15A 55p 30A 65p Ytgm 133: 1A/400V  20p | 40508 32p | 7411 17p | 74154 27;502 :49 BRIDGE (51foa€dard)
High performance glass passivated TLO82 50p ;2;5538/\’ ggp 4066 30p | 7412 15p ;:}gg g;sssgla ng 2(1)?:;6(2)0«\)/
for high voltage isofation. By UAATZ0  180p P | 4068 20p | 7413 19p g
THYROTEK CORPof Texasin 3pin | ZN424E  150p gﬁl/éggx :zicsb 4069 14p { 7414 4ap ;::gz g:;t‘x: 12,, ::'2%112
presslit metal case with superior P | 40708 17p i 7416 8| 74162 2N918 1Gp 4007A
spec to plastic ones. DIL SOCKE' 4071 20 | 7417 16p ) f
Full data supplied, ONCE 50LD DIAC: ST2 20p | B COCKERS | aorars  23p | 7420 9 | 74163 e
THIS CAN NEVER BE REPEATED. ;3*0‘\//{‘;}5170!‘?:9 4pin  10p | aoc) gfg ;:gyg 2 | 74165 20 for 220p
(MOTOROLA; | 18PIn 11p | 4085 S6p | 1400 2o | 74167
LINEAR CA3018H 50 400V:5A  35p | 18pin 16p | 4510 sop | 74173
P 7428 385p
i, | GNP B (GBS 7 imen m|Eh s e
709-8 20p CA30284H 50p | 100V:12A 20p pin | 74 i
740-14  20p | CA3046N 30p |(TEXASINT) | 28pin  24p | 4518 gsp [ 7422 | 1
T CAE  245p | 400VBA 36p 40pin  24p { 4520/8  B2p | 5.7 A 4L ] 62 NAYLOR ROAD, LONDON, N20 OHN
- b | CA3054  40p | (MOTOROLA) 7438 Tel: 01 445 8224
748.8 25p | CA3080  65p | S 120 | 74182 | R Yol
AY-11313 760p | CA90AQ 70p eS| TTL LS 70 1p 748 : Prices include VAT, Add 50p P&P
AY-1-5050 110p | (star buy) oPTO Pl LS00/1  12p| T4 58p | 74185
AY-3-1270 950p | CA3130E 90p | ELECTRONICS | OA200/2. Sp| 1S0213  12p| 7442 25p | 74190
AY-3.8912 710p CA3140  45p gt;g; ;gp m?;ga 4p tSOd 13p ;:43 350 | 74191 Mirimum ACCESS order £
AY-5-1224A265p CA3I60E 110y p 4p S05/8 14p 44 72p | 74192 3 5 . N "
AY.5.400705100 08 850: FNDS00  60p | 1N400Y 4| Ls10 14p| 745 385 ”133 All items tull spec and Guaranteed. Send SAE tor tutl list
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BATTERIES NICAD unvented " BRIDGES " WOO5 25p
rechargeable. GE. Hitachi, state: | MDA100 32p ‘W02/4 26p
buttons or tabs. 4 PM7A264p 55840 48p
| | By o
d E .00 N &
: | B URaAH 12V 2252 ) B5Vamow o 18y 5| #38855% &8s
. . PP3’ 075AH 1.2V £3.13 (| BZX61/85 W 3v31033v  7p : ‘8 -
S CHARGER foralltypes  £5.22 {| &W 10W on request ks CER
_ ELECTROLYTIC TOL +10%-50% IN MFDS d E E; Eég
i TUBULAREv  PLUGIN LEADS BUZZER 12V I o ig o8 S LI
AXIAL Tx.5mm RYClsop ERPNEY ‘Soss
J . Ly B PCM 5mm FUSES G ZdBag 2 mpTg
: . 8p mm 22763 11x6 £ 20mmag 2Erhasy £ <32
SETEQg T £ wrSE
1 136 4.7/63v  11x6 5p 100mA 89S-38%s 1 8 @ &g
: 22 136 10/63v 18 7p 500mA FLE8ouaT 1128 & N
, 33 36 2/3v 18 5p 1A72A 2353550y Bs iz 2o
4.7 13x6  47/35v  12x10 5p 6p gcm\smg, >B 2 ag
| 6.8 137 100/25v  13x10 5p >m85mg,g§ 2% v 2.
' W i oes Mo b 23 .ag B0y 25 15 5
7 v + S 18 e 3
. . . 2 oy 0007100 TAGS 3% | PCBFUSE ZERR8. 852 (Be 8 S
- ] | @ 190 1500/6v3 Bx15  17p | CLPSZp B 92 i:ucdR Be g 88
o 33 CERAMIC Smm 10% 100v Pl i iTESC (TR B0
th 10PF - 3K3PF, E6 ONLY. 6p WEvo 1898 rg 5 38
] ' ‘ ‘ POLYESTER PLUG IN BOX STYLE T LEDS aegs -%EE%%EE 3 3
. o . . TOL 10% BY EVOX. MULL. PLES ETC. 125" TiL209 85 gﬁg,a;(g%a"m’,g 8 ,“_’§
’ ) . Allatdp  PCM Allatép  PCM | Green 12p w;:gg\‘gggxgﬁé 4 128
-3 » . .001/400v 10 .22/250v 15 | Red T 2e :§55=§<3w ‘m &9
0022/400/ 10 .33/100v 15 | Yellow B (EOONS3o20 5008 e 30
.0033/400v 10 .47/250v 22 | 2'TI220 WEENTREZ TG S5
.0047/400v 10 .68/100v 15 | Green 12p =<<8:gw3m92;‘§18 -
.01/630v 10 Alati2p Red 10p AL OB 2wds k>
022/25v 10 1.0/100v 15 | Yelow 1% JOISSSYsFORESHER BE
.033/250v 10 1.5/100 2 BIG DISCOUNTS =
.047/100v 10 2.2/100 22 FOR BULK
.088/100v 40 AHati18p
1/250v 10 3.3/100v 22 .2CLIPS Sp
in MFDS sizes in mm . 4.7/100v 27 TIL111 57p
POLYESTER AXL 10% | TANT BEAD 5mm 20% 2 ~ ‘<_r
5p 9p Val v val Vo, no 0 2
.01 400v .33 100v o 3B Tp 47 5B - 12p Snc P 0
022250v  .47250v | ‘20 3B 8 10 25 24p ) <
472500 68400V | 7 % » B 30pl 20 cudl o
1160v 10280v | 1o 2p Too 10 24p —3c »
.22400v 15100v | 22 0 12p 150 16 40p ol xo w g
>
% DIDDES by ITT, MULL, SESCOSEM, TEXAS [CODED} E & E h o
AAZ15 9p 0QA47 5p IN916 3p O>5 w
N BAX13/16 3p  0A%0/9 8p  INAD0Y/2  2%p xOiw Z [
BAY71 9p  0A200/2 1Mp  IN40O4 3%p Ot Z wi
BY127 70 RPGI0B g3p Im?% gp L=
BY206 19y S2BN71 0p P w =
BY255 3 1AV % N7 7p ggi? O 2
BYXi0 304 IN270 1 4 w R
CV87%0 Sp NS4 2p  IN5408 13p1 ,E%;’Q N o l"‘_"g
1Cs DIL PINNING { -} LM AND CA T ot JEZES E Q. <
301 (8) 2p 55518 19p . 1310(14) asplf I = ‘2( 20 5 [
308 (81 42p 556114} 420 1458 (8) 28 gD Hea
3118) 41p  565(14) 9p 3046 (14) 5900 o W5 D o0 =«
324 (14) p  567(8) 9%p  3080(8) s} oo o ¥ I~
Roog  Mp e 2 swl sl XS QO O &%
5, a ] 71014 p 3900 (14} 43p
The new MC88E represents a breakthrough in high mua  m omE  of s on gggg o gz
. . . - L] w
output moving coil cartridges. No step-up device ,
or amp is required and it is available at a sensation- e v | l
. ] § TLO81 P 2102AN4S0  80p  6821P(40) £1.68 "
al price of only £29.95. yet generating high magnet- | Tiomelsl e Znanzmo el esseis £1s8 ‘ t
] " 9 g {4 6852 (24) £2.45 ||
The high output voltage of ic flux density; compliance [ et eaa  Geswe X icMysbe g2 z ‘
2.5mV does away with the of 17 cu’s. The result is a i IN425(16] €340  6302P(40) E8Y  gOBBA(4r ESIB| = |
e . . a
need for a head ampllfle.r or cartridge with fiat frequeqcv =ira oS BUR = X l
step-up transformer, which response over the super wide 74—~ N %-—N 74 o i * ]
. 100 ¥ 74 16pl 01 12 16 34p 29 48 00to L
add to the expense of using range of 20Hz - 40KHz, 2 :"zﬁ 0l o 33: " 2.?: 0 | 24.;! a
. . . . . . 24 06 1 41 52, P
most previous moving coil removing the distortion e A w“nl o7 l6p 20 s4p 42 52p o el
. . . 14 138 36p | 08 52 21 54p 46 80 4
cartridges. caused by certain frequencies, 10 ;gﬁ 20 ;s:‘ 1 6p 22 cAp 49 28p B,
. o o 12 20 23 16p 60 52 P
We can t emphasise enough, which can be found in many o 1 2?352 SERE: 4§$ % S | 15 L3
. H : 14 48, 2 1 16| ol
just how advanced the tech- conventional cartridges. kS 16p P e 5 i 5 o B I
. 14 28 48 '
nology that has produced Coral’s considerable exper- e Rl 3 |
i je — i i i i 5 SDCKETS GOLD T.1. 8 PN 7p. 14 PIN 8p. 16 PIN 9p >
thlls_brea!dhrough is —a ience in moving coil cart S T RO N o 20 PINZ7p £ l
miniaturised and specially  ridges has enabled them to ;
= . o o g { POTS CERMET HORIZ round plug in 50R, 100R, 10K, 100K 19p
shaped armature; unique offer the ultimate in quality © " POTS CERMET %" RECT 20 turn in 100R, 1K, 200K 49p o -
. . . « 9 - . RESISTORS E12 % W C FILM 5% 1p M FILM 2% 3p .
coil winding technique; a and performance at this SCRS BT10677p BT51 85p C106D 3p 8 :
. . o . p p .
magnet that is so compact, incredibly low price. SWITCH PUSHBUTTON PCB MTG & PIN MAKE BREAK :
250v 17p ROCKER FOR 1-1/8"" x %' HOLE SPST 15A 250v 19p .
A N TRANSISTORS BD232/6/8 29 TiP3055 43p i l .
® ¥Ve ;vel_come ca.llers to-our South London Showroom ACizvis 2 089S 330 e 2 ?ﬁ &
3 AC176 2%p  BD675A 49p p l
Enairies and information s, = dh R oo @ X
5 E - . p BF. D 2N696/8 19)
® Engiries and information phone: 01-690 8511, Ex. 32. (A T T 25
- @Al products are only available direct'or from selected - ggg.g;g 3;2’,‘; Ei’?{%ﬁ [ %msﬁ 20 L o
. 1 d d BR 24 N2218/19 15 . .
authorised dealers throughout the U.K, BCISC 120 bowees  aah  onaAT 1 b !
] ., ggm%g }gp BSX29 19p  2N2369A 16p Z } 3 ok
P BU126 £1.02 2N2646 49 . .
VIDEOTONE. 92(3) CFS&F\IT%N PARK ROAD Smel G Sume e juuen 2 o
i P, BU208 89p  2N3053 22p P
~LON SE4. BCIM/BIB % BUZGA  £102 Nao 29p - e
- "*'Send for our free brochure and sz g;'! A vV I g !
H H MJ3001 £1.09 2N3702/4 » O 1
‘ ' details of outlets in the U.K.. BCZI/B . S MyEae  how  aNama e 2 o
3 gggg%% gp MJI;SZO/ 42p §N3771/2 agg 9 s
p MPSA06/14 14p N3773 £1.. (-3
] 4 - r I | BCHD/E S MPSAAY/3 12 ONBOVE  Gp o E5
P fton Park Road don SE ET4 BCen  gp Deosmie 2o Nem Fr{s R
0 i P 89p° N5320/. 9y
ost to: Videotone, Crofton Par oad, London 4. e Soy o 173 2nssa02 9; s Ts
BC549B 9 TIP31A/32A 25p  2N5457/9 30p o [,
NAME BCS557/8/2 9p  TiP41A/42A 37p  2NB550 12p o < F- 4
. BCY70/71 14p TiP47 28p  2N6028 12p (L W 3
DDRESS gg:g;ys ggp ;IP};O/‘I;E 37p  2NB107/9 37 o s = 1>:J
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l A l BD1/6  2p TS 4ds. TBA® a7 5 g Ss3
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Grabbed By The
Dooleys

hose tireless chappies down at

Casio have taken time off from
disguising BASIC computers and
arcade games as pocket
calculators and watches, and have
turned their attention to the music
scene. Although there is un-
doubtedly a market for top-flight
organs and synthesisers amongst
home musicians, many people will
prefer something more modest —
for financial reasons, because the
living room is too small or because
they can’t figure out what all the
knobs do. At the other end of the
scale (sorry), the type of hand-held
organ made notorious by Rolf Har-
ris is a little too limiting. With the
Casiotone 701, Casio have not just
produced a solution to this pro-
blem buta radically new type of in-
strument.

The CT-701 is not just a 61-key
polyphonic (eight voice) mini-
synthesiser, but also contains an
on-board computer that acts as a
built-in sequencer; among other
things. You can play along with the
built-in rhythm unit, store your
own music in memory and play it
back automatically, or just load
the machine with a Casio music
score and let it get on with things
by itself. The latter function is

quite extraordinary — Casio supp-
ly the music scores as bar codes
and you read them into the
machine using a light pen {like
those at supermarket check-out
desks). In melody guide mode you
can even teach yourself to play the
instrument, as LEDs above each
key light up to tell you which note
to play next.

Twenty preset sounds are
available, such as pipe organ,
flute, piano, oboe, bassoon etc,
plus the synthesised drum sounds
of the rhythm unit and the
‘pneoouny’ sound so beloved by
producers of disco records. Opin-
ions of the preset sound quality
vary from “beautiful” (Casio)
through “very good” (an indepen-
dent reviewer) to “too sharply
filtered” (another independent
reviewer). Since they can’t agree
and we haven't heard it (though,
we're trying hard to get our mucky
paws on one), you'll have to listen
to one yourself before parting with
any cash, but professional musi-
cians seem to like it — the Dooleys
use Casiotone mini-keyhoards in
their stage shows (fellow head-
bangers may not see this as a com-
pliment). With so much packed in-
to such a compact case (only slight-
ly larger than the actual keyboard)
and such a low price (about £500),
Casio would certainly seem to
have done it again.

ZX Revamp

or those of you who are serious

ZX-81 owners (is there such an
animal?} or would simply like to
disguise the machine, there is a
professional standard keyboard
and enclosure now available from
Protos Computer Systems. The
keyboard is the first of a range of
peripherals to make the computer
suitable for more heavy-duty use.
The 40-key Sinclair coded board
uses top quality mechanical con-
tact type key switches with
relegendable tops. A steel moun-
ting board holds the keys firmly in
position and a high quality printed
circuit board completes the
board's electrical circuit. Connec-
tion to the Sinclair board is made
by a flexible connector which is a

push fit to the sockets provided on
the ZX81. Access to the edge board
connector is via a side port on the
Protos enclosure and tape injout,
power and UHF connections are
made through the rear. To fit the
Protos entails removing the
Sinclair board from the black ABS
case it comes in and fixing it inside
the Protos enclosure with four
Phillips type screws. No soldering
is required and all electrical con-
nections are plug/socket connec-
tions provided either on the
Sinclair or the Protos. Further
details on this and other forthcom-
ing peripherals can be obtained
from Protos Computer Systems,
Frome Computing, 20 Ashtree
Road, Frome, Somerset BA11 2AS.
Please enclose a large SAE with any
enquiries.

Thin Meters

Sifam Ltd of Torquay in Devon
are to market a range of very
thin edgewise meters manufac-
tured by General Electric of the
USA. There are three sizes in the
range with case widths of 38 mm,
63 mm and 89 mm and the units
are scaled for vertical or horizon-
tal presentation. The special
feature of this design is the ex-
treme thinness; the smallest has an
overall depth of face of only
13 mm and the two larger sizes of
about 17 mm. The smallest model
has a rear-access zero set and a
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simple spring-clip method of
mounting. The two larger models
have front access zero set at end of
scale and a slide bracket form of
mounting. They incorporate
jewelled pivot movements with
special high-torque magnets for
reliable and accurate operation.
The standard meters are available
ex-stock from Sifam and have a
maximum sensitivity of 50
microamperes. Scale markings can
be produced to suit individual re-
quirements. Further details of
these and Sifam’s own range of
meters are available from: Sifam
Limited, Woodland Road, Tor-
quay, Devon TQ2 7AY.

Power For
Peanuts

renson Electronics, designers
Gand manufacturers of power
supplies for the Nuclear Research
Industry have come up with a
series of bench power units. The
first unit in the series is priced at

£59 and gives a variable stabilised
output up to 30V at 2 A in two
ranges, has foldback re-entrant
short circuit protection and cur-
rent and voltage metering. This
unit is also available in kit form at
only £35 and further details are
from Grenson Electronics Ltd,
High March Road, Long March, In-
dustrial Estate, Daventry, Nor-
thants NN11 4HQ.

Miniature
Magniﬁcation

rom Stotron Ltd is the

Scope Mark Il pocket
microscope with stand. Priced at
under £20 it is a useful tool for
laboratories, schools, workshops,
service engineers and the elec-
tronics, electrical, automotive,
print and graphic trades, Uncle
Tom Cobbley and all! It is 125 mm

long, with 20x magnification and a
graticule showing linear and
angular measurements. Illumina-
tion is powered by standard 1V5
‘pen-light’ batteries and a micro-
stand (with spring clips for sample
slides) is available as an option so
that the device can be used like a
conventional microscope. Further
details on this device are available
from Stotron Ltd, Unit 1, Haywood
Way, Ivy House Lane, Hastings,
East Sussex.



EX STOCK!

Kit keyboard

Built keyboard
Case for keyboard
Built keyboard in case . £36.15
16 bit LED board {kit) . . . £9.50

24 linein/out port. .. .. £16.95
built ................ £18.95
3 channel music bd. . ..£16.95
built ................ £18.95
Motherboard with 2 connectors
.................... £15.75
BUilf gr 10cm: sosoenE o £18.50

| 23 way edge connector . £2.95

EB way male connector . £1.30_J

BOOKS

Getting acquainted with your ZX81..............«. .£4.95
Mastering machine code (ZX80 or81)........ csve....£5.95
Programming for real applications. . ................. £6.95
Tapeforabove..............cooviiiiiiiiiiins f11.44

REDDITCH ELECTRONICS

DEPT ETI, !
21 FERNEY HILL AVE.,
REDDITCH, ‘
WORCESTERSHIRE,
B97 4RU

Prices included Postage and VAT.
{Overseas add £1.80)
SAE for free illustrated catalogue
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“CAR ALARM-CARAVAN ALARM-CONTACTS)

IBELL

|
|

y
IV
DLy
MAN
Ut

D13-1104 MOANIM-SNIYIS-SLVYW JINSSIAd-STINVd TOXLNOD

QUALITY DOES NOT HAVE
TO COST VERY MUCH!

AUDAX HI-FI - SPECIAL PURCHASES

HO20B25H4C 8" Bass mid range Bextrene cone 40/60 watt systems £9.95
HD248452C 10" high pertormance bass. Foam suspension.

60/80 watt systems £1295
HD13B25H4C 5Y, bass mid range Bextrene cone 40/60 watt systems
Heavy magneh £6.
HD13825J Smaller magnet version £5.95
HIF20JSMC 8" bass mid range foam surround. “square silver front
30/50 watt system I
HIF20ESM 8" bass mid range. For 30/50 watt systems roli surround.
treated cone. 4 ohm £6.95 8 onm £7 5

HIFB7BSMQ 4" closed back mid range tor 30/50 watt systems £5.50
HD1DDD25HR 1" dome tweeter. 4" trame for 60/80 watt systems £585

All models for 8 ohms uniess stated (UK Post etc. Speakers 70p tweeters and mid range 50p)

TV SOUND FROM YOUR Hi-FI (MK 1)

High quality TV sound converter,plugs into aerial
socket of your FM tuner 9 volt battery operated
(battery not supplied). Nothing to look at . but just
listen! Covers all UK. UHF Channels

*Fitted slow-motion drive (Mk HI)
Four button push-button version £14.50 c/p 85p. (UK Post etc. 65p)
Qn Demonstration for callers to 301 Edgware Road

"/ ya;
=

Pl EZU TWEETER s Clsen sound, Very low distortion twaeters. No crossover required
Sustable up 1o 100 watts — more in series Two For
1 Mid-range hom for discolpalgroups £195 1550
1 2 ﬁ 2 Twestr hom for bifiiscoipa 5% £
3 Populer hii and diaco 0% an
4 Pt type i ns o8
§ Round version of No 3 [2 T ]
@ § Boxed frn swoding hifi plezo 0% o018
3 4 UK Pust Fros On Demonstration o cabers

ORDER aEd PHONE) OR CALL IN A1

AUDIO ELECTRONICS (7423
301 Edgware Rd. London W2 | BN Catalogue
Tel: 01-724 3564 send large
Also at Henrys Radio 404 Edgeware Rd. w2 IRAUZYTS

e
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ILP TOROIDALS

ORDERING INFORMATION [TDEVIETR) 1
Please add 50p P&P plus 15% |
z A VAT ta all orders. |
19 Mill St., Bideford, North Devon  ¢yporT ORDERS
EX39 2]R, England (ETIA) Add 15% PEP VAT not  AGCESSI BARCUAYCATD
Telephone Bideford (023 72) 79798 _ @eelicable e deoite !
Y Schools, Univ., Official
s o W€ ELECTRONIC DRUM KIT Orders welcome
2716 5v 450 £2.30 6 Programmable rhythms. 5 instruments. snare, Alliterns brand new,
2732IV|eI f nse £6.00 hi-hat, tom tom, cymbat, bass drum. Optonal full spec.
| ntel typ stereo output £2395
e oty St H
MEMORIES Whes! of Fortune i PRICES ON REQUEST o
2112 450ns £1.20 Ultrhonlc Fly Rep;llav £4.50
2114 Light Activated Switch £3.76
TCs514P d50ns €300 : A1 220 compuren cre New production capacity at Canterbury has increased our r range,
4 ANTEX SOLDERING lnous
RO T Model CX 17W Special Price decreased our prices, improved our special customer .
oo L0 el Bto, weond aider fio ELECTROWARE design service. Choose from toroidal transformers in
5101 £3.00 Kit SK3 17W £6.50 ;
HMB1163  £8.00 Kit SK4 25W £6.50 e arange of 98 types. ;
4 logue available. Order usin
(16K 150ns) I\SﬂLX Ruﬁ:lv Kit €5.30 Please send 30p P&P
pore]Bits;cach 8o e e p———— T |stres]sconnaer] aus T eace | eRCE the FREEPOST
COMBO CHIP (280} COMPUTER n?n'A 2 No Voo | Currert |aic VAT | ex AT bel
LINEARICs | '\Dﬂ'(3886“ ‘%xrge% e ) £19.50 ICEEE S-100 STANDARD wwn [ oot b 5 é?w e Coupon below.
ata D ease omplete Kit £175| 70 30mms] 1XO1t + +
NEse, e o . Dus 15% VAT £1p&p ik Hn | 2 220195 | Trade enquiries are welcome.
s FLOPPY DISC Bare Board £48 equldtion 1 1X013 1Y
41
fﬁwﬁN 22: gggﬁ £4.95 CONTROLLERS Uses 6809, 6850, 6821 18 X0utl| Wiy ‘,g Supplied with nigid mounting kit with centre bolt
LM311P aspll 6o a0 Formm £19.50 | ADSMON (2716) £2 ol e steel and neoprene washers. GUARANTEED 5 YEARS
LM318 £145 70 [ FD17912 £32.00 | DATA AVAILABLE ON 6809 o | %13
| BLER azp | S8, £1500 § wpigaiD  £1450 §S.AE please I e v . — e[S SECONTARY] RMS | PRICE | PRICE
LM339N 40p £350 [} wD2143.01  £5.00 Bremeam e ARD sgun | xona| 6+ el | €493 ; Volis, _ [Uuatent [ VAT [ex VAT
LM348N p 8085A £500 § * SPECIAL * Com- SiMPLIFY YOUR PROJECT 80 x Jomm [ X011 949 L[ +£110 o o2 T ow [ 006
LM358P bl Y £4.00 R piete package inciudes u JE oqkg | 2012 12412 pro | e v |z e 3
P B 780A £4.80 N Fp1791-2. WD1691D WITH APROTOTYPE Reguation | 7X013 [ 15419 ngxasmm| exGi3|  15+19 g |+E173 |48 73
LM380 65p Wosiaso1 “reeC |} BREADBOARD WITH EXTRASI T | xgral 18418 o | Sxora| veeiy | b | Be | e
LM3300N #p [ SUPPORT DEVICES } o b Bare Board & Manual £33 o | 22420 Requizion | bx01s| 22422 | 5
LM3914 £2.00 § 6520 £330 [ So1 date avallable £3 § pojiver: 2 weeks 016 [ 2542 o, | BG| ez | 450
LM3915 £2.00 J 6522 g500 | ‘260 S.AE pleasel Moz 30+ BRO17| 0430 | 379
LM13600 £1.20 | 6532 £770 $-100 PROM BLASTER — NEW)| x08| 10 6x018] e [ 321
Ll\'alﬂﬂ £190 i 810 £135 PROGRAMS MOST FAMILIES o0} 0 ST M0 g
LMI1872 £1.90 || 821 £170 LOWPROFILE ] OF EPROMS! 2030|200 zolll saogen | A
SN76477N £1.75 § 6845 £10.00 DIL SOCKETS Bareboard £49 TAF® feee o ol T (1 s OX033| 0450 | 24
UA709 28p W 6850 £175 8pin Promwriter £40) BOVA 1 IX0W0| 646 ] B X028 10 #04
% 8p 90X 30mm| X011 | 949 +0143 | 40143 g
LM741 14p | 6852 €245 | 14pin 1p JKit £175 an A s | e g;ggg ;:8 i {:é
UA733 66p W 8212 £130 [ 16pin 12p fJncl. alf parts, sockets and Prom- Requiaton | 3013 15+ 15 gy .
UA747 58p | 8216 €170 | 18pin 15p [ writer T | dors| 18e s Wova | rxor3| Toe i |m0 |67 | TS |
UA748 26p § 8228 £3.80 § 22pin 22p [ Deliver: 2weeks Xyl 22422 HOx50mm | 7x014| 18+18 | 833 |+§173 pe il T
TLO74CN £1.00 § 8255 £3.95 § 24pin 24p WG| e 0n 26K mois| 22402 | 6w | PRO| PP
TLOBICP 38p | Z80CTC £4.00 § 28pin 265 | VERO PRODUCTS X017 0+ Reguiation § 7X016[ 25425 [ 600
TLOR2CP s5p | z80PIO £400 | 40pin 2> JyerosLoc £385 axeeg | 110 6% | 7%0r7| 30430 | 400
TL0B4 95p | Z80ACTC £4.00 P [S 100 Protoryping Boards x| 20 o8| o+ds | 48
KM3302 85p fl Z8OAPIO 24.50 Microboard pattern 06-2175L 3%030 240 Xoe61  40+40 3 7
TL4%0 £1.10 § Z80DMA £11.50 £17.95 e vl T Mozn| aveah | 23
1488 6op | zsoaDmMA 1400 f TILs Sq. ad. Universal Patt.  £17.95 {‘7%/* 2;8‘,? g*g . ié‘ﬂd{ ff, 1487 33| es0 | 300
1489 €0p l 280510/0 £13.50 [ TIL32 asp [JPrototyping Board for  Apple 9J‘><} K;‘”” T ‘21 2 *W 3 S ;xggg ;8 i ;é
8126 €1.30 | zsoas10/0 1450 | TiL209red 10p [J!772020 £9.15 Regulaton | 44013 | 154 1 i Lol a |
8728 £1.35 § 280S510/1 £14.50 TiL232 green 18p [JOther Vero Products avaitable on S, axota| 18+ I Gl
8795 £1.35 | zB0AS10/1  £1450 | TiL212yellow  16p [reduest o | 22492 S00vA | Bx0i6| 25425 | 1000 [ D817 ] £1553
280510/2 £13.95 || T'L216red 18p X016 | 25428 140x60mm | 8X017| 30«30 | B33 }eE205 [+ €205
Z80AS1072  £1450 [ TIL218red 20p JJ VOLTAGE 100mA axpiz] 0+30 4Kg Bx018| 3hedy [ 714 ] PP piP
TIL220 red 12p REGULATORS 78L055v  29p ax018 %+ 35 RegAu\alu)n gxgga 42 + 4(; 6 ;»?
TiL224 78L1212v 29y 4X028 1o % X0251 4+ 4 b4
ggu’r?:gfnecls a7 E:‘OYG?JISTORS 28p T|‘£§€1 relios’ E;gg ;&5 5v 45 500mA y i 4x029 220 8x033 ?E) 450 500
Generator TiL3123 £100 781212 gpp 79M1212v 80p J030))__1240 I aroe Mg A8
Data 76p. Lge. 26p [ IntersitiCL7660 £200 [ TIL321-A £115 l7o0s5. g, 79MOSS. 60p ova | x| 349 (93 | t6a4 ol g0 | 23
S.A.E. Volit Converter TIL330A 115 §791212v  s5p 723 N0sd0mny | 9x012 | 12412 +£143 | +£143 BX030 40 p) [)8
— T8Kg | X3 | ta+ih p/P pip . -
Reguiaten | Sx014 | 18x18 £25 VA 9x017| 30430 | B ar | L2590 | ¥ e
1oax SKQiy | 22407 10 75mm | ko8| 30430 | 892 _175’ 20|+ 82 20
HX016 | 2942 HKg 9XQ261 40+40 | T8 2 PR
5017 | 30430 Reguiation | 9X025] 4b+ 4y & Gy
wmB | 3+3H 4% 1 oxo3a| 04w | 62
[ ] %076 0+40 042 Sh+ o “h8
4X028 110 9x028 1o 408
“X029 220 9x029 220 284
ol - 74@)(030 240 9x030¢ 240 250

IMPORTANT - Regulation — All voltages quoted are FULL LOAD. Please add regulation figure to secondary
voltage to obtain off load voltage.

Part type 1 off 25-99 100 up ' The benetits of ILP toroidal transformers
ILP toroidal transtormers are only halt the weight and height of their laminated
4116 200ns 95 85 65 equivalents. and are available with 110V, ZZOV or 240V primaries coded as follows
4116 250ns 90 80 60 For 110V primary insert 0" in place of "X in lype number.
2114 200ns Low power 1.20 1.10 95 For 220V primary (Europe) mslgn”'w in placg ofx in type number.
2114 450ns Low power 1.10 1.00 85 For 240V primary (UK) insert 2" in place of "X in type number.
How to order Freepost:

4118 250ns 3.25 2.95 z'gg Use this coupon. or a separate sheet of paper. 10 order these products. or any
6116 150ns CMOS 4.95 4.45 3. products from other ILP Electronics advertisements. No stamp is needed if you address 10
2708 450ns 1.95 1.85 1.75 Freepos!. Cheques and postal orders must be crossed and payable to ILP Electionics Ltd: cash

450 must be registered. C.0.D. — add £1tototal order value. Access and Barclavcard welcome.
g}g 450ns sthlt il %ﬁ %g lgg All UK orders sent wnhm7'daysotrecelploforder1orsmgleandsmallquanmyorders
5732 450I"IS It relet ral 4 26 3 95 3 35 Also avatlable at Electrovalve, Mapiin. Marshalls. Technomatic and Watford Electronics

ns Intel type b C .

2532 450ns Texas type 4.25 3.95 3.35 Y SIS NN SN S S D SN N

Please send me the following
iLPmodules ..

Z80A-CPU £4.75 Z80A-P10 £4.25 Z80A-CTC £4.25
Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p, | Total purchase price p )

20 15p 22 18p, 24 19p, 28 25p, 40 33p ;
Soft-sacotred floppy discs per 10 in plastic library case: lencloseCheque || postaiOrcers ] Int Money Orcer [ |
5inch SSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00 I

Pl debit my A /Barcl dNo.
8 inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 e e

Name F = - . l
Address

74LS series TTL, large stocks at low prices with DIY discounts |
starting at a mix of just 25 pieces. Write or phone for list. : -
Please add 30p post & packing to orders under £15 and VAT to
total. St
Access & Barclaycard welcome  24hr service on (054 422) 618 ignature
Government & Educational orders welcome, £15 minimum I ET1/4 2051 10 'Lf’gl;‘/zclmr;cs Ltd. E"“ﬁ“‘f‘ 2. Graham Bell House Rouer Close
’ anterbury 7EP. Kent. Englan
Trade accounts operated, phone or write for details Telephone (0227) 54778 Tecngmcal {0227) 64723 Telex 965780
Prices are still tending to drop, phone for a quote before you
buy (a diision of
ILP Electronics Lid}
Happy Memories (ETI), Gladestry, Kington, _T_RANSFDR“HERS /
Herefordshire HR5 3NY Tel: (054 422) 618 or 628 s A“E AD STAY WIT“ “s
e e
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MONTHLY IN LOOKING FOR FOR YOUR BUSINESS TO
ELECTRONICS TODAY — COMPONENTS! HARDWARE! BE INCLUDED, CALL
YOUR OWN ‘WHERE TO CASES! TRY YOUR LOCAL ELECTROMART ON

BUY IT' GUIDE LISTED STOCKIST 01-437-1002.

8 BEDFORDSHIRE S. IRELAND S. WALES
| pEeats— | [ CAROIGAN ELECTADNICS
; 1 The Broadway, Bedford. ‘ Chancery Lane, Cardigan,

Tel: 0234 213639 25 Parnell St, Dublin 1. _ /
Open” Gedays 9.5.30. % day Thur Tel: Dublin 740662 Tel: cardlgan (0239) 61
lunch 1.30-2.30. Open: Mon-Sat 10am-5pm. Closed Wed.
Specialists in electronic components and Open: 6 days Sam-5.30pm Electronic components &
Acorn computers. ) Components. Computers. Video games. Acorn computer stockist
LANCASHIRE WILTSHIRE
_ @,
——BAINS HLEGTRONIGS ~
ETESON ELECTRONICS camiab electronics
3. West Street, Fareham. 15B Lower Green, 27 Faringdon Rd. Swindon
Tel: (0329) 234891 u.Poulton-le-Fylde, Blackpool Tel: (0793) 34917
Open: 6 days 9am-5.30pm. Tel: (0253) 885107 CHEm 6 9am-5.30
RS component stockist. Wide range of components for I Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun. X pen: 6 days 9am-5.30pm o
the enthusiast Electronic Component Specialists. Specialists in loud speakers. Wide selection: 1% 7-18
HERTFORDSHIRE NOTTINGHAMSHIRE YORKSHIRE
GODDARDS COMPONENTS | DAMON electronics ACE MAILTRONIX LTD.
110 London Road, St. Albans. - 99 Carrington St. Nottingham. 3A Commercial Street,
Tel: St. Albans 64162  Tel: 53880 {mail order available) Batley. Tel: (0924) 441129
Open: Mon-Sat 9.30am-5.30pm Open: 6 days 9.30am-5.30pm. : y :
(% day Thur) Sp%malists n T.V. F.M. aerials. e, M%r;tl;; gﬁ?ﬁh%?ggie(_sat 1pr\)

TYNE AND WEAR

Retail and Wholesale supplied.

AITKEN BROS & CO PLEASE MENTION
FOR SERVICE AND 35 High Bridge ‘ ELECTRONICS TODAY
CONVENIENCE = USE NeWCﬂsth Upongyne- ] WHEN USING THESE
YOU R LOCAL DEALER' Qpen: 9am-5.3€pe)rlr'1 (352a6t75pm) closed Wed. SHOPS|

If you would like your business details to be included in Electromart — please fill in the
below coupon and post to: Electromart, Electronics Today International, 145, Charing
Cross Road, London WC2H OEE

‘W— Please include my business details in the next available issue of ELECTRONICS TODAY INTERNATIONAL: R
i' BUSINESS NAME:  + -+ e oo e e e e e e e ae e o3 ot e m e s s e wapmn s en s en e

I ADDRESS: e s L R T e A PR SRR S R

4 e .

1

| O B |
I TEL. NO.: et

] OPENING HOURS: .t ses e s et e e tn e ae e e e ite i an e o nmerak same s nancrnen

% RETAIL [J WHOLESALE [} MAIL ORDER [J (Please tick)

| CONTACT: (FOR OFFICEUSE ONLY) ...cvsvvvennsnn. e e s e |
| b e N S e — 1
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Has seven years

of success gone
heads?

. % 9
\ B

"MINIMAX

With the Minimax 1], Videotone revolutionised the market

by establishing an opening for small, high quality speakers.
Natural evolution has biought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

. e R |

'COMPETITION
ENTRY FORM

CRIMSON COMPETITION

AEREEEEEEE

IGNITION COMPETITION
1.

|

%

BIRTHDAY COMPETITION '

VW NAL A WN =

T T S S S St ——— —— — —— — ———— ——— S— ———— —— — — T

POPULAR HI-FI

“’Switching to the Minimaxs’
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone.”” Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound

so big!"”* JANUARY 1975.
PRACTICAL Hi-F! & Audio
""The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE ‘75

WHAT HI-FI
.. the ability of the Mini-

max to take a lot of power and
still sound good could be
decisive’’ — Comparative test,
APRIL 1977.

PRACTICAL HI-Ft

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker’’.

JANUARY 1981.

Specification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz+5dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4"" wide,
7 1/2" deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

CASIO COMPETITION
The answer is

® We welcome callers to our South London Showroom
for demonstrations.

® Engiries and information phone: 01-690 8511, Ex . 32

® All products are only available direct or from selected
authorised dealers throughout the U.K.

WIDEOTONE 98 CROFTON PARK ROAD

) (4 '

Send for our free brochure and
r S R 5 1 J fr J FKF ¥ JF |
P

details of outlets in the U .K.
ost to: Videotone, Crofton Park Road, London SE4. £ET4

I NAME ; '

to six decimal places.

g RULES

1. Closing date is April 30th 1982, and all entries post-
marked later than this date will be discounted.

2. The coupon provided in the magazine must be used.
Photocopies are NOT acceptable.

3. Employeesof ASP and their relatives are not eligible for
entry.

4. The judges’ decision is to be considered final and no
correspondence will d into concerning the
competition.

Name
Address

l ADDRESS___ _ I

ETi APRIL 1982
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= COMPUTER

BULK
BUY

INC VAT

TELETYPE ASR33
1/0 TERMINALS

From£195 + CAR:

+ VAT

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCH keyboard
and printer for data 1/0, auto data detect circuitry,
RS232 serial interface. 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand £12.50 + VAT

KSR33 With 20ma loop interface £126.00 + VAT.

Sound praaf enclosure £26.00 + VAT
DIABLO S30 DISK DRIVES

Another shipment allows us to offer you
even greater savings on this superb 2.5 MB
{formatted) hard disk drive, Two types are
available both fully refurbished and
electronically identical, the only difference

RAM SCOOP

AREHOUSE

WIRE WRAP SKTS.

CONNECTORS
50+

170 110
1.80 1.20

24 Pia Vero 28p
14 Pin Gold 22p
16 Pin Gold 24p
100 PCS Min Ord.

100+
085
1.00

NOW OPEN

MONDAY SATURDAY

9 30 5 30

5002 BNC PLG 68p
7502 BNC PLG 50p
PL259 PLG 40p
80239 SKT 35p

c1o
DATA CASSETTES
10 for £6.76
inc. VAT

* 4116 200 NS 8 for £12.95
4184 200 NS £3.50 each
SPEC'ALS 2102-050 NS 3 for £5.50

ALL + VAY

“OLIVETTI TE300"
PRINTER/TERMINALS

A complete /0 terminal with integral 8 hole
paper tape punch and reader, full ASCII
keyboard, 120 column printer, and controi
unit. The printer is capabie of 150 baud witha
serial TTL or balanced input-output soid in
good overall condition but untested. Complete
with circuit unguaranteed. Connect direct to
your micro at ONLY £99.00 + £11.50 carr +

MmPU
EXPERIMENTORS
+Sv:12v-12v+24v
POWER SUPPLY

Once again we ar very plessed to oter this superb Power
Supgly Unit, and hope to setisfy most of our previous
customers who were disappoied when we soid out dis to
demand last time they ware advertised!!! These units may just
have well been made for your isb, they consist of a semi-
enclosed chassis measuing 180mm x 120mm x 350mm
containing aff siicon electronics to give the following fully
regulated and short circuit proof outputs of:

+ 5v @ 2 amps DC + 12v @ 500 ma DC
-12v @ 800 ma DC + 24v @ 350 ma DC
and if that's not enough a fully floating 5v outa @ 50 maDC
which may be senesed to give 8 host of ather voltages. Al
outputs a brought out to the fromt panel vie ministurs jack
sockats and are aiso duplicated et the rear on short fiying
leads. Units accept standard 280v  mains input They are
ex GPO and may have mmor scratches on the front panels,
they are sold untested but in good imemal condition
£16.50 each + £2.50 p+p complets with circuit

and component list T d. HURRY
WHILE STOCKS LAST!!

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

100 PCS MIN ORD.

HIGH SPEED
DATA MODEMS

wto aswer, & wire or 2 wire operstion. Self test,
status indication, CMOS tachnology, modular construction,
orignat cost aver £700 sach Babeved brand new,
supphed complete with PSU et

£185.00 + £9.50 camiage + VAT.
*Permession may be required for connection to PO Imes

“Dial our Database!”

Get information on 1000's of stock
items and order via your computer. 300
baud on01-689 6800

18.30 10 0900 6 days a week and all

Amassive bulk purchase enables us to offer you this
superb professional printer at a fraction of its recent

Function Card £40 + VAT. PSU £20 + £1.50 car. + VAT,

is the convenience of changing the disk
packs.

$30 front loader, pack change via front
door £550 + vat

S$30 fixed change via removsl of top
cover £ + vat

+& — 15v PSU for 2drives £125 + vat

“s.. costof over £2000. Utilising the very latest in
microprocessor tachnology, it features a host of
facilities with all elactronics on one plugin P.C B. Just
study the specification and you will instantly realise it
meets all the requirements of the most exacting

; professional or hobbyist user.
STANDARD FUNCTIONS # Full ASCIl character set # Standard

Softy 2 for 2718/2732 £169+var
Wirite of phone for more details.
9’ VIDEO
MONITORS

Carriage & insurance on drives £15.00 + vat fully
DEC RKO5, NOVA, TEXAS compatable further info on
controllers etc on request.

MAINSFILTERS

Professional type mains filters as used by “Main Frame
Manufacturers” ideal for curing those unnerving hang ups
and data glitches, fit one now and cure your problems?
Suppression Devices SD5 A10 6 amp£6.95

Corcom inc F1900 30 amp£13.96 + pp £1.00

DC SYSTEM SUPPLY

Professional fully cased fan cooled system supply.
Standard 240V acinput with the following DC outputs
5V@11amps+15-17v@ amps.-15-17v@ 8 amps
and +24v @ 4 amps All outputs are fully crowbar
pratected and the 5 volt output is fully regulated. Sold
tested and in a new or Ittle used condition complete
withcircut £55.00 + carr£8.50 +vatDIM 15.5"x9" x 6

NATIONAL MA1012 LED
CLOCK MODUL
%12 HOUR 3

* ALARM illl!!

% 50/60HZ
The same module as used in most ALARM/CLOCK
radios today, the only difference is our price! Ali
electronics are mounted on a PCB measuring only
3” x 13" and by addition of a few switches and 5/16
voits AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm cutput etc.
Supplied brand new with full date only

ol £5.25

Suitable transformer £1.75.
0

DISCOHOUNT

Due to our massive bulk purchasing programme
which enabies us ta bring you the best possible
bargains, we have thousands of 1.C.’s, Transistors,
Relays, Cap's., P.C.B.’s, Sub-assamblies, Switches,
etc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always incfude something from our ads.
for unbeatable value!! Sold by weight

25uis £ 4.75+pp £1.26 Sids £ 6.75+ pp £1.6
0uds £11.75+pp £2.25  20kds £19.99+pp £4.

vl CTRONIC
COMPONENTS
K PAHTIPAMENT

134

ink ribbon % RS232/V24 senal interface - 7 xtal controlied baud rates up
10 9600 # 194 characters per line ¥ Parallel interface % Handshakes on serial and parallel
ports + & Type fonts, italic script. double width, itakic large, standard s Internal buffer
* Internal seif test % 170 CPS # Vaniable paper tractor up to 17.5" wide ¥ Solid steel
construction s All software in 2708 eproms easily reconfigured for custom fonts etc.

AN this and more. not refurbished but BRAND NEW At oy £EB 28 +var

OPTIONAL EXTRAS *lower caseoptionf£25.00* 1 6k bufferf 30.00 * Second tractor for
simultaeous dual forms £85.00 * Floor stand £45.00 * specialist carriage £19.00 Al

items plus VAT data sheet on request.

Unbefievable value the DRE 7100 & 7200 8~ disk
drives utilise the finest technology to give you 100%
bus compatabikty with most drivesavailable today. the
only difference being our PRICE and the superb
manufacturing quality. The 7100 single sided &
7200 double sided drive accept hard o soft sectoring.
IBM or ANSI standard giving a3 massive 0.8 M
glOO)'& 1.6 MB [7200) of storage. Absolutely
HUGART, BASF. SIEMENS etc compatable.
Supplied BRAND NEW with user manual and 30 day warranty.
7100 single sided
7200 double sided . .

-.£225 00 + 9.50 carr + vat

£296.00 + 9.50 carr + vat

full technical manual £20.00 alone £9.00 with drive. refund of difference on purchase of dnve.

Data sheet on request.

SPECIAL new. KODE PSU. drives 2 DRE drives £39.99 + carr + vat
8" single sided, single or double density diskettes £1.80 each £15.0G for 10 inc. lib case + vat.

COOLINGFAN

eep your aquipment cool al efable wit t range o
ETRI99XU01 Miniature equipmentfan 240 v ac worki
complete with finger guard. Makers price £186 our price £10.25

SPECIAL

professional fans.
DIM 92 x92 x25 mmBRANDNEW

BUHLER 69.11.22 micro miniature 8-16 vDC reversible fan. Measuras only 62 x 82 x22 mm.

Uses a brushless DC serva motor, almost sikent runni

ideal portabie equipment, life in excess of

10,000 hours. BRAND NEW manufacturers price £32.00 our price £13.95
?UFF!N/CENTAUR cooling fans, tested ex equipment 240v £6.50, 115v £6.60 + pérp
1.90

KOOL TRONICS Powerful snail type blower gives massive air movement with cantri

| rotor!

DiMasacube8 x8" x6" air aperture 2.5" x 2.5 with flange fixing. BRANO NEW 110v50 Hz

king DNLY £9.96 + £1.90 péip

Dept. ET.1., 64-66 Melfort Rd., Thomton Heath,
Croydon, Surrey. Tel: 01-889 7702 or 01-889 6800

Unless otherwise stated all prices inciusive of V.AT. Cash with order. Minimum
order value £2.00 Prices and Postage quoted for UK only. Where post and
packing not indicated please add 80p per order. Bona Fida account orders
minimum £20.00. Export and trade enquiries weicome. Orders despatched

_. same day where possible. 3% surcharge on Access and Barclaycard orders.

Ex-equipment §"* Motorala Video Manitors 752 composite
input, tested but unguaranted. £39.99 +£7.50 carriage
+ VAT. Complete with circuit

SEMICONDUCTOR
‘GRAB BAGS'

od Semis amazing velue contants include transictors, digited, linear, 1.C.'s,
triacs, diodes, bridge recs., etc. otc. All devices gueranteed brand new full spec
with menufacturer's markings, fully guarsntesd. 50+ bay £2.95 100+ beg £5.15
TTL 78 Secies

igentic purchase of en “across the board” renge of 74 TTL series 1.C.'s

offer 100+ mined “mostly TTL" grab begt ot a prics which twe o
three chips in the bag wouid normally cost to buy.
Fully guaranteed at 1.C.’s full spec. 100+ £8.90 200+ £12.30 300+ £18.50

“c" FULLY CASED

ASCII CODED
KEYBOARDS

. IDEAL -

TANGERINE,
OHIO ETC, |

Straight from the U/.S.A. made by the world temous R.C.A. Co., the
VPBO0 Series of casad freestanding keyboards meet all require-
ments of the most exscting user, right down to the price!
Utikising the latest in switch technology. Guaranteed in excess o
5 million operations. The keyboard has & host of other faatures
including full ASCN 128 character set, user definable keys,
upper/lower case, rollover protaction, single 5V rail, keyboard
impervious to liquids and dust, TTL or CMOS outputs, even an
on-board tone generator for keyprass feadback, and a 1 year full
R.C.A backed guarantee.

VP8O1 7 bit fully coded output with delayed

strobe, etc.

VP81 Same as VP60t with numeric pad.

VP808 Serial, RS232, 20MA and TTL output, with

6 selectahle Baud Rates.

VP#16 Same a5 VPBOS, with numaric pad,
' Plug and cable for VP601, VPE11 £2.25

Plug for VP606, VP616 £210

Post, Packing and Insurance.

ORDER NOW OR SEND FOR DETAILS.

bv D.C. POWER SUP
ollowing the recent "SELL QUT" demand for our bv
3 amp P.5.U. we have managed 1o secure a large quan-
tity of ex-computer systems P.S.U."s with the following
spec.: 240 or 110v A.C. input. Outputs of 5v @ 3-4
L amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply. Unit is self
contained on a P.C.8. measuring only 12" x 5" x 3°,
The 7.2v output is ideal for feeding “'on board" regu-
lators or a further 3 amp LM323K regulator 10 give an
effective 5v @ 7 amp supply.
Supplied complete with circuit at only £10.96 + £1 T8pp.
Beiieved working but untested, unguaranteed.
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I YOU CANT BEAT

ILP BIPOLAR POWER

AMPS FOR
POWER AND PRICE

Get maximum power at minimum price. yet still with hi-fi

specifications and a wide choice of outputs. ILP Bipolar power
amps. now with or without heatsinks are unbeatable value for
domestic hi-i — but for disco. guitar amplifiers ang PA choose
the new range of heavy duty power amps. again with or without
heatsinks. with protection against permanent short circuit.
added safety for the disco or group user. Connection in all cases
is simple — via 5 pins.

Every tem has a 5 year no quibble guarantee and

404 EDGWARE ROAD, LONDON W2 1ED

BiL MWIE MULLARD MODULES ULTRA SONIC
on-0F DEreCron . "MOXMITY | ypyiry PIITS | TRANSDUCERS aoKCs.
Gold-nimd contacts. | amplifier, &v. 0.C. £350 on l;fbﬁx";:a p.?,Mg'st i gcnv:;:u'd“ecagl: "
Sesled base. (deal for pro- | PHOTO CONDUCTIVE Complete with Deta each; pairs £295,
gramming. 6-position st gidu“ I}'B High-power PSS B LP115 ULTRA SONIC
Tesy “than halt L e aloMWE AT [ Med & TRANSMITTER. Complete
manufacturer's price :‘.N';l.:‘:. l)colo’hinux::'& & Long Tuner: unit luncased requires
u”sﬁ" %ng vohis 240, Size 1%, x |_F5.90 2% ;E(',Vé ?EI: DYNAMIC
in
CRYSYALS COLOUR TV MICROPHONES. 200 ohm
Wil 0 into 1eoin i | MEEON  MICAOPHONE impedance. Moving -0
socket. Ten at 63p ea.; per a 75We-lmp on chassis, Complete on chassis. £1.75
" W pair.
AL, MODURATORS » QUALITY FANS
Lot e, st :an H"' s .. . “Whisper Model” by Roton |
o b oy -Slew Op A | Low power consumptian
- o £150
Phr s g LM3Z3K &, 3-amp, ra flss then 10 watts) -
hom SRR X ) Silent running 115v (two o :
T . LM31ON Volt, Follower | ' in series for 230v SV60HZ)
A TURE EDGE Amp....... o £ Size 4% x 4% x 1% CHIPS
indcawr e LM311H High Pert Vo, : 2102450 rvs £1.00
“m“ Comparetor . ... £1.00 Only £6.50 inc. VAT 2114300 rvs ... £1.75
£50. 10 misbong LM38AN, S-watt Amo £1.20 BRAND NEW 41620005 .. £1.50
See % n 1% o % desp UM383N, Duel Com . . . 60p 50% Jess than 2132450 s ... £150
O £105 1905 Rey ......... facturers price ]
MONSANTO STEREO CASSETTE TAPE |  MEWLETT-PACKAND EX- A
Hefineh | HEAOS. Quality DISPLAYS Ex MOTOROM
S G b-=WATTGAR
"iﬂa'::'c';'“w plate. Record/Replay £2.80 EFFI(!FE’:!CV STEREQ
3ol of 4 £3.50 MARRIOTT TAPE HEADS AND VERY BRIGHT AMPL'F'EBS
Common anode Quarter track Only £1.00 ench 1
14 Pin Dl Package EI" 2 ) Complete and tested units.
= ‘x":hs’vs Record/Re l;y) Setof 6 for £5 gﬁem:m:‘] and Long ane.
PROOE RECTIFER - S > X upplied as two built units
0 Py s oo (xnphslas Record/Rs I: g‘;'g;"wl{',".:’:'cﬂe'“g%g' 6x2x zla with circuit
1 ¥ eachi... .. 1 . * | and data. Only £5 peir.
R0 XESIN Erase toachl. £1.00 14-pin DIt Includes prn-nm'p L
RELAY  IGeneral-purpose ECHARGEABLE & &
Tl 425 e voe RECHARSEARL CHERRY" ADD-ON KEYPAD
changeovar 200 ohms y
VARTA 36 volts DEAC, [ENRCINE A compact 12-button
:::;".'W"' Txtx MAH2S .. 1% Ven Il <evpad suitable for use
" DAYFIT 6-volt, 4.5 amp with Cherry Keyboard
MINIATURE MP.C. .. £150 1111130 to extend its tunctions
;OF:TW".UEIIS' Moﬁd',/nl ud PRICE plus four extrs keys.
igh-quality, . Jmy i
et eyt | AL PG s oLy [
spindles. Al vafues, 47 ax1axtingh £1.06 b
ohma-47k ewly My each 100KC/S + 1 mag. 3-pin [ I A 3 x 4 non-ancoded
por 10; 50p each per 100; - o E200 IR smole mode keyhoard
By sach.
QUANTITY DISCOUNTS on ALL items {unless stated), 15% per 10, 20% per 50, 25%
per 100. Ail items BAAND NEW (unless otherwise stated).
DELIVERY from stock — Add Post 35p per order. EXPORT
: et TELEX 282284
enquiries  yeangonics
invited. Mono 1400

01-7231008/9 __

"PARNDON ELECTRONICS LTD.

-

Dept. No.23', 44 Paddock Mead, Harlow, Eseex CM18 7RR. Tel. 0279 32700

RESISTORS: /4 Watt Carbon Film £24 range £ 5" tolerance High quality resistors

made under strictly controlled conditions by automatic machines Bandoliered
and colour coded

£1-00 per hundred mixed. (Min 10 per value}
£8-50 per thousand mixed. (Min 50 per value)

Spexcial stock pack 60 values. 10 off each £5-5),/

DIODES:

IN148
£1.60 per hundred

3p each Min order quantity

15 1tems

DIL SWITCHES: God plated contactin fully sealed base  ~olve those

programming problems.
4 Way 86p each 6 Way £1-00 each 8 Way £1-20 each

DIL SOCKETS High quality. fow profile sockets ~
3pu_| - 10p. 14 pin ~ 11p. 16 pin - 13p. 18 pin — 19p. 20 pin - 21p.
22 pin — 23p. 24 pin ~ 25p. 28 pin — 27p. 40 pin - 42p.

e

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER - UK t1 00 OVERSEASt5 CASH WITH ORDER PLEASE )

'AUDIO VIDEO SERVICES " wicros )
18 Galsworth Avenue, Romford RM6 4PX Ls174 58p | 210: 105p |
01 599 6680 tg”? S8 | 2114 1450
Mail Order: CWO Please add 40p P&P oy b ) 41963 145p
VAT 15%. Send sae for price list LS244 35: 2708 210p |
74109 3Bp | 4025 16p | LSI0 16p | LS245 110p 2716 375p
74121 32p | 4027 27p | LS12 1% BOSOA _  400p
Tagy b s B lEs 22| transistors OPTO !
74151 40p | 4046 70p | LS20 16p | BCI07/8  Tip | DL704 $5p
74153 40p | 4049 28p | LS26 19p | BCI09 20 | DL707 95p |
74157 B0p {4050 28p | LS30 18p | B8C147/8  9p
74160 B6p | 4051 e2p | LS42 3ep | BCIS7/8  10p LEDs
74181 Bbp-| 4052 62p | LS51 17p | BCIB2/4 9 | Giaan Rad
74162 BAp (4053 @2p | LS54 Bp | BC212/4 b | ooy 12p
74164 B6p | 4055  sop | LS73  30p | BCYTI/Z 22p | PSS 15p
74174 70p’'| 4060 86p | LS74 2bp | BD131/2  a0p q
14176 70p | 4066 36p | LSS0 33p ( BFI/7 100 | pEme 7v0-220
4069 17p [ 1592 42p | BEZSS  3zp ) o0 B 55,
2081 29p | ises  3ap | BFYSI 30p | 7 eoP
CMOS-8 4081 22p | L5107 36p | BU20B  1B0p | 7812/5 P .
400; ‘|§p 4082 22p | L5109 30p | 2N3055 44p | 7905/1255 a80p
4002 12p | 4511  gBp | LE123 60p
4009  12p | 4518 45‘; LS126 54p .| OILSOCKETS VEROBOAHDSH ‘
:g:; ::n 4520  65p Lg%g gp Low Profile COpgorgl-d 0513 i
p [ 4543 115p | LS? 8 pi 8 .5"'%3.75"
403 33p | 4585 143'; L5138 u: ug;: s: 55",(5" 33::
4016 28p 7418 LS133 40p | 18pin 0o | 375"%3.95' 83
4017 60p | Lso0 12p | L8167 B7p | i3pin 16p e o 95p
4020  Bp | (502 48p | LS160 B4p |24pin  20p | 57X3.75" p
4023 19 | IS03 16p | L5161 B4p | 28pin 2p | 3.79'x17""  326p
4024 39p | | Sp4  15p | LS164 49p | d0pin 32p | 4.7"x17" 426p
ETI APRIL 1982

includes full connection data. So send your order FREEPOST today! |
Load impedance, all models. 4 ohm — infinity Inputimpedance, ali models 100K ohm. Input
sensitivity, all models. 500 mv. Frequency response, all models 15Hz-50kHz-3db

BIPOLAR Standard, with heatsinks

DISTORTION ‘
Model No w§§$’$ YTHV;? 50Ly/'?knz ?:l?a%g Size mm g‘?v’lls mz"% ef”@f“
srms | al tkHz 41 Typ/ Max
HY30 | 19w/4-82 | 0015% <0006% | ~18420 | 76x68x40 | 240| £8 28 | €729
HY 60 | 30w/4-802| 0015% <0006% | +25+30 | 76x68x40 | 2401 £958 | £8 33
HY 120 | 60w/4-852| 001% <0.006% | +35+40 | 120X 7840 | 410 | £20.10 | €17 48
HY 200 | 120w/4-8Q) 0.01% <0.006% | +45+50 | 120x78x50 | 15 | £24 39| £21 21
HY 400 | 240w/49 | 001% <0006% | #4550 | 120 x 78 100 | 1025( €36 60 | £31 83
BIPOLAR Standard, without heatsinks
HY 120P | 60w/4-82 | 001% <0006% | +35+40 | 120 x 26 x 40 | 215 , £17 83 [ £15 50
HY 200P [ 120w/4-82| 001% <0006% | +45+50 | 120x26x 40 | 215 | £21 23 | £18.46
HY 400P | 240w/a0 | 001% <0 006% | +45+50 | 12026 %70 | 375 ] £32 58| £28 33

.Protection: Load line. momentary short circuit (typically 10 sec). Slew rate 15V /us Rise time
us. S/N ratic 100db. Frequency response (-3dB) 15Hz-50kHz. {nput sensitivity 500mV
rms Input impedance 100k, Damping factor (89/100Hz)>400

HEAVY DUTY with heatsinks
DISTORTION
Modef No gﬁf;‘ TTHV;? 50:1;A/7DkH1 3312?9‘% Srze mnt N EECE ||\iiTce
Watlstms | attkHz 41 |Typ/Max ams e afex WA
HD120 | 60w/4-852 | 001% <0006% |+35+40 | 120x 78 x50 | 1% | €25 85 | €22 48
HD200 | 120w/4-802| 001% <0006% [ +45+50 | 120 x 78 x60 | 620 | £31 49 | £27.38
HDA00 | 240w/40 | 0.01% <0 006% | +45+50 | 120x 78 100 | 1025] £44 42 [ £38 63
HEAVY DUTY without heatsinks
HD120P | 60w/4-80 | 001% <0006% |+35+40 | 120x26 x50 | 265 | £27 82 {£19 84
HD200P [120w/4-82| Q01% <0006% | +45+50 | 120x 26 x50 | 265 | £27 17 |£23 63
HOA00P | 240w/482 | 001% <O 006% | +45+90 | 120x26 %70 | 375 | £39 42 [£34 28
Protection: Load line. PERMANENT SHORT CIRCUIT {ideal for

disco/group use should evidence of short circuit not be immediately
apparent). The Heavy Duty range can claim additional output power
devices and complementary protection circuitry with performance specs
as for standard types.
How to order Freepost: Use this coupon. or a separate sheet of paper. to order these products
or any products fromother ILP Electronics advertisements. No stamp is needed if you address
to Freepost. Cheques and postal orders must be crossed and payable to ILP Elecironics Ltd-
cash must be registered. C.0.0. — add £1 to tofal order value. Access and Barclaycard
welcome Al UK orders sent post free within 7 days of recespt of order
NN IR D AR N SN PEEY ERENER S
Please send me the following
ILP modules

Total purchase price

tenclose Chegue D PostaiOrders D Int. Money Order D
Pigase debit my Access/Barclaycard No.

Name

Address

Signature

ET2/4 Post o {LP Electronics Ltd Freepost 2. Graham Bell House Roper Close

Canterbury CT2 7EP Kent England
Telephone (0227) 54778 Technical (0227164723 Telex 965780

ELECTRONICS LTD

S, S —

D INICS LTD )
STAYAHEAD.STAY WITHUS
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ETI VOLTAGE MONITOR

Above: the two foils for the double-sided
100 MHz High impedance Probe PCB.

3:!53 CI\I'\OS 113

ayvod

Above: the board for the two sound effects
projects.

Left: the board for the Guitar Practice
Amplifier. Please note the alteration to the
pad layout for Q6 and Q7.

The Computer Expansion PCBs are the
copyright of Watford Electronics and are not
reproduced here. Readers wishing to etch
their own boards should contact Watford

for the foil patterns.
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ETI REVERB.

Above: the foil pattern for the ET| Solid State Reverb unit.
Commercial firms should note that this board is the copyright of
Digisound, and may not be reproduced for sale.

g Rl

‘. I s |
Above: the board for the ETI Contrast Meter. You may use the board

as it is or cut it in two where marked, as we did.

ETi APRIL 1982

" {(CPB)

Microcomputers are here - teach
yourself to program! Learn BASIC,
the easiest and most widespread
language for the small computer.
60 illustrated lessons teach the
essentials of good programming:
problem definition, coding, flow-
charting, debugging and clear
documentation. And you don't
even need a computer’

£10.50incp&p

ZX81 Supplement

When used in conjunction with the
ahove course, it enables you to
apply your knowledge to the
Sinclair ZX81 microcomputer. It
includes some amusing programs
to help get you started on the
new machine.

50 pence if purchased with CPB,
75 pence (inc pé&p) if purchased
alone.

Credit card orders may be phoned
through on 0480-67446 (24 hrs).

Cambridge Learning

Unit 14A Rivermill Site, FREEPOST,
St lves, Cambs PE17 4BR England
VAT No 313026022 Giro No 2789159

At credit cards accepted. Prices ainelude worldwide
post and  packing tanrmatl extra - ask  for
prepaviment anvoices. Overseas customers inc fire:
should send o bank dratt an sterling drawn on g

Fondon bank. o quote credit card number. Allow
28 davs tor deliverv an the UK.

Guarantee No  risk  to vou. o vou  are not
campletely satisficd. full refund given on return of
the wem. in good condition, within 28 days.

- My N MY DS M Dn OR O ORI W
Please send me:
. Computer Programming in BASIC (CPB) £10.50

. ZX81 Supplement 50p with CPB
75p alone
. FREE BOOKLIST

I enclose @ cheque/PO tor € L..... ..

S5 CRPHEE MW omraensnp emmns guhe@fp 3-niine credit card
DS sta: « « I a5 o TS s L1530 O E R T S Rt———
TR A VTR - g i oo o cwswons ey ettty A

INTEAIITICR: cotnts s MR ey ke e s i [y o e ooz
AL ITESE g oision - Towsr e i Eromensr L5 ) B B et 56/ 70% 5
Vambridge  Learning  Ltd. Unitl4a Rivermll Site,
FREEFOST, St dves, Cambs. PEI7T 4BR, England.

fRegistered in England -No 13287021

- o -
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JL/ASSIFIED

ETI RATE

1-5 insertions £10.00 per scc
6-11 Insertions £9.00 per scc
12+ Insertions £8.00 per scc
35p per word (min 15 words)

. HE RATES .
1-3 Ingertions £6.00 per scc
4-11 Insertions £5.50 per scc
12+ Insertions £5.00 per scc
21p per word (min 15 words)

Box No. £2.50 Box No. £2.00
Closing date 1st friday in month preceding Closing date 2nd Friday in month preceding
publication publication

Classified Advertisements must be prepaid

Advertisements are ~ccepted subject to the terms and conditions printed r:n the advertisement

rate card (available on request).

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON: ‘NC2H OEE. TEL: 01-437 1002 Ext. 50.

600 RESISTORS

High quality Carbon Film %W 5% E12 series
60 values 10 per value

£5 INCLUDING VAT P&P

COVE COMPONENTS
58 Southwood Rd., Cove.
Farnborough, Hants GU14 0JJ
Mail Order only

CHEAP hard copy. Teletype 32 ASR 75
Baud, as new, £65. Basidon 22254, around
6pm best.

TRANSCENDANT 2000 Boxed. Wgrkin_g
almost new. Extras, £189. Offers. Minisonic
MK2, £129. Phone Bridge 01-735 1862.

NEW 1982 ACE COMPONENT
CATALOGUE Let your problems be our
business. Be certain; have your com-
ponents delivered quickiy and efficiently
and get that project working. Send 30p
now for the easy to use 1982 Catalogue
to: Ace Maiitronix, Dept E.T.[. 3A,
Commercial Street, Batley, W. Yorks
WF17 5HJ.

MAIL ORDER PROTECTION SCHEME

If you order goods from mail order advertisers in this |

magazine and pay by post in advance of delivery, this

publication Electronics Today International will consider

you for compensation if the advertiser should become

insolvent or bankrupt, provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication &lec-
tronics Today International explaining the position
not earfier than 28 days from the day you sent your
order and not later than 2 months from that day.
Please do not wait until the last moment to inform
us. When you write, we will tell you how to make
your claim and what evidence of payment is
required.
We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared
bankrupt or insoivent to a limit of £1,800 per
annum for any one advertiser, so atfected and up
to £5,400 p.a. in respect of all insolvent advertisers.
Claims may be paid for higher amounts, or when
the above procedures has not been complied with,
at the discretion of this publication &ectronics
Today International but we do not guarantee 1o do
so in view of the need to set some limit to this
commitment and to fearn quickly of readers’
difficulties.
This guarantee covers only advance payment sent
in direct response to an advertisement in this mag-
azine {not, for example, payments made in response
to catalogues, etc, received as a rusult of answer-
ing such advertisements): Classified advertisements
are excluded.
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PARAPHYSICS JOURNAL (Russian Do You TRANSM'T

translations}; Psychotronic Generators,

Kirlianography, gravity lasers, tele- Aunlo S|GNALS

kinesis. Details: SAE 4 x 9”. Paralab,

Downton, Wilts. OVEH CABLE
" CIRCUITS?

AMAZING ELECTRONICS PLANS. Lasers, We manufacture a full range _of
Super-powered Cutting Rifle, Pistol, Light interface equipment for transmis-
fShOW'V\L/”"aSO”‘C E‘?’cf ?ie'fs' Spotc‘i(lftte DT?/ sion of audio signals over private
ence Weaponry, Giant Tesla, Sate X Sk

Pyrotechnicps, 1%/0 more projects. Catalogue wire of telephone circuits, from
95p — From Plancentre, 16 Mill Grove, Narrow Band STD systems
Bilbrook, Codsall, Wolverhampton. (300Hz-3.4kHz) up to Wide Band

Music Circuits.

| PARTRIDGE
SECURITY ALARMS Kits from £37. Full ELECTRON'CS

range of accessories. MFP Ltd, Harrison

Road, Erdington, Birmingham B24 9AB. ] (A. C. Partridge Ltd.)

021-373 0450. 56 Fleet Road, Benfleet, Essex
Tel: (STD 03745) 3256

We also manufacture audio
mixers and sub-ass amblies

PROXIMITY SENSORS infra-red
range 3 inch single 5-7V supply ideal for
mobile robots £21.95 leaflet. Cheshire

i ot Ll R ADIATION
— DETECTORS
COPPER CLAD BOARD double sided . ’.Iﬁ

fibre glass. 10 sheets 12" x 8” £6.00. 5
sheetgs 12”7 x 8” £4.00. including P&P. VIEW THRU LENS P
Complete PCB service. Davron, 1 Bank- W THIS O0SIMETER
side, off New Street, Chelmsford. WILL AUTOMATICALLY OETECT
GAMMA ANO X-RAYS
- o W UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

CENTURION BURGLAR ALARM 8 PRECISION INSTRUMENT
EQUIPMENT Send SAE for free list or METAL CASED WEIGHT 20
a cheque/PO for £6.95 for our special ';‘n"ggz:CATgr'mS‘gUNBENT
offer of a full sized decoy bell cover.

To Centurion Dept ETI265, Wakefield MODEL OVER £25 EACH
Rd., Huddersfield W.Yorkshire. Access British design & manutacture
& Barclaycard Telephone orders on Tested & fully quaranteed
0484-35527. Ex-stock defivery

is'ss inc_vart
Post & Pack 60p

ideal for the experimenter
COMPLETE WITH DATA

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete instruments/Systems. Write A. J.
ATTWOOQD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone (082-346}
536.
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DIGISOUND 80
MODULAR

SYNTHESISER

A synthesiser for the professional and amateur
keyboard player, for education and for thef
beginner. The DIGISOUND 80 suits all levels
of keyboard skill. If you want to know how,
then read on.

BEGINNERS: A small synthesiser may be assembled at|
a price comparable with pre-set types. The DIGISOUND
80 has unique facilities and you can learn about
electronic music synthesis with the aid of our User's
Manual. When you are ready to go beyond the ‘mini-
synth’ stage then simply add more modules to suit your
requirements and your purse. ,
EDUCATION The modular concept is ideal for teaching
both music and the physics of sounds. The micro-|
processor add-on converts it to a project of even W|der
application.

KEYBOARD PLAYERS: The use of the ALPHADAC 16
microprocessor controlier allows up to 16 voices in the|
polyphonic mode as well as providing many other real|
time keyboard control routines. NEW recordmg/
composing/sequencing programs provide you with the |
opportunity to create exciting music — imagine playing
back a composition with each voice set to a different
instrument!

KEYBOARD SKILL: The ALPHADAC programs have
facilities for composing and recording in both real time|
and not real time, The latter allows entry of notes at any‘
'speed and subsequent playback at the required tempo. |
The not real time mode is essential to synthesists of
fimited skill and a boon to the experienced player. '
THE DIGISOUND 80 — IN ANY CONFIGURATION

— OFFERS YOU THE BEST PRICE/PERFORMANCE
CHARACTERISTICS

Kits supplied ex stock and ready built modules, or
complete synthesisers, are available to order.

NEW IC’'s from Curtis electromusic Specialties;
NEW modules; NEW users manual plus easy to
follow construction notes.

Write or telephone for more information from the.
ELECTRONIC MUSIC SPECIALISTS:

DIGISOUND LIMITED

13 THE BROOKLANDS, WREA GREEN,
'PRESTON, YANCS. PR4 2NQ
TEL:0772 683138

/
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WHYANILP
MOSFET
POWERAMP?

Because ILP MOSFET power amps give you ultra-fi
performance without costing big money. Performance you
thought you couldn 't afford at a price you know
you can.
Al 1LP moduies are compatibie with
each other — you'il find many more in other ILP
ads in this magazine. Choose ILP MOSFET power
amps when you need the fastest possible slew
rate. low distortion at high frequencies, better
thermal stability. MOSFET power amps work
with complex loads without difficuity and
without crossover distortion. Connection is simple &
— via 5 pins. With other ILP modules you can
create almost any audio system, whatever your age
Or experience.
ILP MOSFET power amps are now available with
integral heatsink (no extra heatsink required). or ready for .
mounting on to your own heatsink or chassis. Full dissipation detail on data sheet,
avaitable on request. Each carries a 5 year no quibble guarantee and comes with fulf
connection data
Send your order FREEPOST today on the coupon at the foot of this ad

F:1KHz LOAD 8N

EXCEPT MOS 400 Load impedance, all
Lor0- 4 models. 4 ohm — infinity

X, : Input impedance, ail

d modeis 100K ohm

Input sensitivity, ail
models. 500 mvV
Frequency response,
att modets 15Hz-50kHz-3dh

“DISTORTION CONTENT
15 BELOW NOISE LEVEL

TOTAL HARMONIC DISTORTION

W oW,
QUTPUT POWER

MOSFET Ultra-Fi, with heatsinks

DISTORTION
Output THD. 1.M.D Suppiy Price

Model No power Typ  50Hz2/7kHz | voitage Size mm sl inc VAT
Watts rms [ at 1kHz 41 Typ/Max

MOS 120 | 60w/4-852 {<0.005% <6dos% +45:50 | 120X 7840 | 420| £29.76 | €28
MOS 200 | 120w/4-8 | <0.005% <0.006% | +59+60 | 120%78x 80 | 80| £38.48
MOS 400 | 240w /452 |<0005% <0.006% | +55<60 | 120 x 78100 1025| £42.20

MOSFET Ultra-Fi without heatsinks

MQOS 120P | 60w/ 4-8% [<0.005% <0.006% #45+50 | 120X 26x40 | 215| £26.82 {£23 32
'MOS 200P | 120w/4-82 [< 0.005% < 0.006% | +55+60 | 120x26x80 | 420] £32 81 {£28 53
MOS 400P | 240w /482 [< 0 005% <0.006% | +55+60 | 120x 26 100] 525] £44 75 {238 91
Protection:

Able to cope withcomplex ioads . without the need for very special protectioncircuitry
(tuses will suffice).

Ultra-fi specitications:

Slew rate 20Vus. Rise time3us. S/N ratio 100db. Frequency response (-3dB)
15Hz-100kHz. tnput sensitivity 500mVrms. Input impedance 100k Damping factor
(862/100H2)>400.

How to order Freepost:

Use this coupon. or a separate sheet of paper, to order these products. or any
products from other ILP Electronics advertiserments. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd cash
must be registered. C.0.D. -— add £11o tofal order value. Access and Barclaycard weicome
All UK orders sent post free within 7 days of receipt of order.

Please send me the toliowing
ILP modules .. - R P ——Y

200w 250w

Total purchase price

Canterbury CT2 7EP. Kent. England
Telephone (0227) 54778 Technical (0227) 64723 Telex 965780

l lenclose Cheque l:] Postal Orders D Int. Money Order E]
I Pleasedebitmy Access/BarclaycardNo, iy g
I Name . .

Address SRR —
I Signature ey e e Bepe  wm BN e w _
I £ET3/4 Post to" ILP E?eclromcs {1d. Freepost 2, Graram Bell House, Roper Close

bob

|

i |
_—————
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HIFI STEREO AMPLIFIER KITS

From one of Britain’s leading eso-
teric amplfier manufacturers comes
an exciting new package of stereo
amplifier kits, designed to offer all
the advantages of true high fidelity

but without the usual price penalty.
These new kits offer the choice of

moving magnet or moving coll
inputs, 40 or 100 watts per channel,
in fact, everyhthing that made the
previous models so popular is im-
cluded but with added style, easier
construction and a full two year
warranty.

The New Range Consists of

The CK 1010 Stereo Pre Amplifier
The CK 1404 WPC Power Amplifier
The CK 1100 WPC Power Amplifier

CK 1010 |
This kit contains all the necessary
parts to build a complete pre-amp.

The main PCB is ready assembled’

and tested therefore| construction
is simply a matter of point to point
wiring and mechanical assembly of
the connections and controls to

the pre punched chassis.

The CK 1010 takes its DC supply
from the CK 1040, 1100 or, if using
a different power amplifier a PSK
power supply kit. Inputs for disc,
tuner and tape are provided and an
optional add-on moving coil input
can be fitted to extend its versa-
tility. (MC2K)

CK 1040

This is a nominal 40 watt per
channel power amplifier kit which
features our dual power supply
and the DC output for the CK
1010. All components such as
heatsinks, wire and connectors are

protection is
short circuit

included and
provided from
outputs.

CK 1100
Similar to the CK 1040 this model
provides a nominal 100 watts per
channel with extra heatsinking and
thermal cutouts are provided as
standard.

When correctly assembied these
kits are guaranteed for two years.

111+ would seem then that Crimson have maintained their position at the top of the commercial kit-
build field. There is no oriental amplifier | know of that can better the sound of this combination overall
at any price and only a few — such as the KA-1000 (500 +) — are of comparable standard . . . | can
say no more than that for £250 it (CK1010/ MC2K/1100) is a bargain and one that becomes the
reference point for kit amplifiers from now on.”’

ETI FEB 1982

SPECIAL INTRODUCTORY OFFER 10-15% OFF!

As a special incentive to buy our new range of D.l.Y. Hifi Kits, we are offering the range for a limited
period at silly discount prices _
The offer closes on March 31st, with prices this low, demand is sure to be heavy, soO order now and
avoid delays at the same time save fft's

CK1010 — RRP£90.00 ......ciitiiiiii i i nans s SPECIAL PRICE £79.20
CK1040 — RRPE119.00 . ... oottt it et enes SPECIAL PRICE £105.80
CK 1100 — RRP£149.00 ............ T S T T T IR L .SPECIAL PRICE £130.80
MC2K — RRPE£25.00 ... ..t ii i iiie i e e nn e . SPECIAL PRICE £22.50
PSK — RRP£20.00. . ... .00t iiiiiiiiinianan e sanasan s SPECIAL PRICE £16.80

Barclaycard or Access accepted, otherwise send C.W.0.C.0.D. £1.00 extra
All prices include P&P to anywhere in the U.K. Export: Write for pro-forma

¢ rimson Hekirik

FREEPOST, 9 CLAYMILL ROAD
LEICESTER LE4 5ZD. ENGLAND

TEL. 0533 761920, TLX 34h34
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MOS-EET AUDIO MODULES = 1000 ASSTD 5% resistors, pre-formed for

D21 14L Intersil, ceramic itachi devices. Hitichi Bpec. . pisss boards. PCB, mounting, £2.50. 50 asstd full-spec
200ns Static RAM extruded heatsinks, tested, guaranteed 24 LED's, 3 & 5mm, all colours, £3.20. 50 asstd
f{thined ' g 24 months. full-spec transistors, BC182/212/237/308 etc
Stock £1.20 £1.10 £1.06 120 watts/8 ohms: 120v/2A supply, £13.95. £3.00. 100 asstd PC mnig 6|9CtrGIYthS, £3.00.
P&P 40p for RAM under £20 240 watts/4 ohms; 120v/4A SUppPy, £19.95. One of eaC!'l pﬂCk £11. A"'DOSt free. SéE
e 400 watts/2 ohms: 120v/7A supply; £29.95. Wholesale list. PC Electronics 1, Thornhill,
Micro Computer CASSETTE in library box, | ETI, Romsey Road, Whiteparish, Salisbury,
GUARANTEED Power supplies/pre-amps available. Post/ Wilts
packing 80p. Stamp for details. Quantity '
c..1 2 10 25 100 discount.
40p 35p 30p Audio-Tech., 8 Parsons Close, Church
P&P 40p per b cassettes Crookham, Aldershot, Hants GU13 OHL.

Plea Tel: 02514 22303.

S at 15%

: :".'q.'."r'- e I-:.::.'I':.i'l':':' f o o S Tl |-.:_ -\:- .__.:,.r
! Rl e il z [ 5 H

T ONE PCB by Cemeche gives you
ALL the following facilities for your
ZX81: fully buffered 8K memory,; 8
output — 13 input lines; 8-bit D/A +
A/D conversion; wire-wrap area for
your own circuits.

Quality fully documented pre-drilied
. Silk-screened fibreglass board. PCB,

T. & J. ELECTRONICS COMPONENTS -
Quality components, competitive prices.
Iustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

DIGISOUND (80) Modular Synth Cased & circuit diagram and example software
" Calibrated. Contents; 6 UCO’'s, 1 LFO, 4 LP CLOSE ENCOUNTERS GROUP. Personal — £12.95 from Cemeche Ltd., 136

Filters, 2 State Variable Filters, 3 Dual UCA's, introductions/dances, parties, talks, social Cromwell Rd., London SW7. Ac-

2 Dual ADSR's, 2 UC Envelope Generators, 2 events. Meet interest: ng, attractive CGSS/BarClaycafd aCCBDtEd.

Processors, 1 Dual Ring Modulator, 1 people. Ali areas. — Tel. {Liverpool} 051-

Noise/S-hold, 1 UC Mixer, 1 External input, 1 931 2844 (24 hours).

- Stereo amp, 1 A per rail PSU, £500.00
ono.Alphadac Synth Controller 42 Quad

DAC Boards, Keyboard & Keyboard c | _

Controller £200 ono. Solartron 10 meg Scope EPAH*E PARTSI Fg.r ?" dlgitalswegcgisé BURGLAR alarm equipment. Ring Bradford

f50 ono. All items must go. Owner fat}e“eﬁ’ E;"m? Sa 'SCp iy Etic‘. etl 1 (0274) 308920 for our catalogue, or call at our

“emigrating. Contact P. Lewis, 50 Acres OF il 181, F1ororas, .0pRersaive, HRiner large showrooms opposite Odsal Stadium,
green, Bucks HP15 6SG. CWAS Ltd

Lane, Stalybridge, Cheshire.

ET! International 4600 Synthesiser: fully

7% / _a % 0( working, maplin case and front panel. -
( _:_‘: Immaculate, £450 ono. Colin Jenkins, 6 John COLOUR MODULATOR
. O'H’Z/Q éf@ ﬂﬁ - . Street, Pontrypridd, Treforest, Mid-Glam. R G B inputs, PALURF output
Unlimited colour combinations

KL{?/&Z -Q/d?m _gyjz‘em Tk 4t odutach detais ppp it

KEYBOARD' 74 kBY; ASC” OUtDUt' CE!SBd, — please add VAT at 15% lo all prices
connection diagram, £55; HP keyboard, 107 — Barclay/Access orders accepted by telephone

Designedto specifically

: key, ded, ly £35: Tektronix 581A
detectbody heat and motion e AT VAVILL LAN] Dower House, Biliricay Road

Scope, type 82D/B piug in module, probe, STUAR Herongate, Brentwood,
manuals £150+ Carr. SAE for details, 14 SYSTE!VELIG ﬁ?:;niﬂ};igmmn102?7|a1uzu
Lechlade Gardens, Fareham, Hants.

CCAT

* Prercing alarm

Introductory Offer
£32 50+VAT .
(including Pand P) [REEes]

¢ Notmal  Deirdy - Walk Test
i ifeg Ferar E‘*?Ii i

o Hynzonlal Aomng Conlrol

CAMBRIDGESHIRE COLLEGE
OF ARTS AND TECHNOLOGY

Ideal for Caravans
| Yachts et
Shops v Low Baltery Warming Signai

FDKendall& Co
256 A/BLewisham High St
London SE 13

Courses in Electronics

BSc IN ELECTRONIC ENGINEERING

A four year part-time degree course for mature students. Of particular
interest to those engaged In Digital, Telecommunications or Control
Systems. Entry qualification required is an HNC or equivalent in
Electrical and Electronic Engineering or Applied Physics. This CNAA
~ degree is considered by the Council of Engineering Institutions as
meeting their C.Eng. academic requirements.

UNREPEATABLE OFFER CEl PART Il |
Digital Thermometer .5 LED Display, calibrated in §. One year fuli-time or two years part-time course In preparation for the

degrees (G range: —B0% fo +G0.0°C with Platnum CEl Part || examination which is the present academic qualification for

Resistanca Probe. 12v operation. B.C.D. Qutputs

saTabn OGRS in 8.5 DIN styled wesn, Wikl Chartered Engineers. Subjects offered include Electronics, Communica-

Give away at £49.95 inc. VAT, (valued at £135.50} tion, Control and Computer Engineering. Entrants should have passed

Mains Adaptor f b it £5.75 inc. VAT
A P e ne CEl Part | or have been exempted; holders of HNC and endorsements or

Circuit Date supplied HND are so quahfled
Cheques or P.O. with Qrder to: —

MICRO ELECTRONIC SYSTEMS Further details and application forms are available from the Information Office, Room 1306,
Martin Buildings, Stonehouse St., : Cambridgeshire College of Arts and Technology, Cambridge, CB1 2AJ. Telephone (0223)

Middlesbrough, Cleveland 63271.
Telephone No. 0642 829238

e QV D Adaplor Soche!
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Metal cased 9" PM101

CROFTON
MONITOR

10 MHZ Bandwidth
P4 Standard

Also available with
P31. Price on
application.

NEW.?riNce MONITOR

High resolution

24 MHz Bandwidth
P31 (green)and P4
high resolution
standard. Price on
application.

Dealer and OEM enquiries welcome

CROFTON ELECTRONICS LTD

35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 1923/1513

WRONG TIME?

MSF CLOCK IS ALWAYS CORRECT — never gains or loses,
SELF SETTING at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST and leap year, can
expand to Years, Months, Weekdays and Milliseconds, also
parailel BCD output for computer or alarm etc. STOPCLQCK
and audio to record and show time on playback, receives
Rugby 60KHz atomic time signals, built-in antenna, 1000Km
range, GET the RIGHT TIME, only £62.80. ]

60KHZ RUGBY RECEIVER, as in MSF Clock, serial data
output for computer etc, decoding details, £17.90.

Each fun-to-build kit includes all parts, printed circuit, case,

postage etc, instructions, mong;‘//‘l;:ack assurance so GET yours

N

CAMBRIDGE KITS
45 (TD) Old School Lane, Milton, Cambridge

DIY KITS N BITS

PROFESSIONAL EQUIPMENY AT DISCOUNT PRICES!
OKITS £32, £50, £75, £85 including fulf instructions®@ CONTROL
PANELS £18, £23, £29, f37eBELL BOXES £6.25, £7.50@
®PRESSURE PADS £1.06, £1.45, £1.9564 CORE CABLE
(100m) fBeSIRENS £7.500CONTACTS 72p, 74p, 76pe
OULTRASONCIS £34.500DOOR PHONES £49.42e

BUY A KIT OR DESIGN YOUR OWN SYSTEM

SEND SAE OR PHONE NOW FOR FREE FULLY ILLUSTRATED CATALOGUE.
IT TELLS YOU ALL YOU NEED TO KNOWI

Carriage inciuded. VAT Extra 15%
A.D. EBlectronics, 217 Warhrack Moor, Aintres, Liverpool L8 BNV 051 523 844D
Trade Enguiries Welcome

ETI APRIL 1982

LOTS OF NEWILP
ENCAPSULATED
PRE-AMPS-
COMPATIBLE WITH
ALLILP MODULES

Suddenly. instead of two ILP encapsulated
pre-amps, there are eight — everything from the
simple mono pre-amp (HY6). through mixing mono
pre- amps (HY12 and HY69), to a dual stereo pre-
amp (HY71). Plus a new guitar pre-amp (HY73).

Each gives the very best reproduction from
your equipment that your money can buy. and all are
protected against short circuit and wrong polarity.

All ILP modules are compatible with
€ach other — combine them to create aimost any audio
system. Every item carries a 5 year no quibble guarantee and
includes fuil connection data.

So send your order foday — the Freepost coupon needs no stamp.

PRE-AMPS
Mode! Current | Price | Pnce
No Module What #t does required |inc. VAT| ex VAT

HY 6 ﬁon?)ﬁarr‘nvpﬂ Provndes?npu(s for };lic/nxag cam]dvge/tar’\ér/' 3 16 ﬁlA 1 i7 4!7" £6 4;1
tape/auxiliary. with volume/bass/treble

controls.

HY 9 | Stereo pre-amp| Two channels. mag. cartridge. mic + volume 10mA | £7.71| €670
control.

HY 12 { Mono pre-amp | Mixes two signals into one. with bass/mig- WmA | £7.71 1 €670

range/treble controls

AH-Y% Stereg ;re:arer Two channels. with lnpug ior mic/mag i
cartrdge/tape/tuner/auxitiary, with volume/
bass/treple/baiance

"HY 69| Mano pre-amp | Two input channels. mag cartridge mic. with | 20mA | £42.02 | £10 4
mixing and volume/ treble/bass controls

20ma | £14.02] £12.19

THY 71| Duaislereo | Provides four channels for mag. cannogesmee | 20mA | 612 36| £10.75
pre-amp with volume control
S e e e - b sl o

HY 73 Guitar Provides for two guitars (bass + lead) and mic ) 20mA [ €14 081225
pre-amp with separate volume /bass/treble and mixing.

HY 75 Stereo Two channels, each mixing two signals into one B 20mA [£12 36] €10 75
pre-amp with bass/mid-range/treble controls.

For easy mounting we recommend: B & mounting board for
modules HY6-HY13  £0.90inc VAT (0.78 ex VAT } B 66
mounting board tor modules HYB6-HY77 €112 inc, VAT
(0.99ex VAL) All modules are encapsulated and include
Clip-on edge connectors Al aperate from + 15V minimum
fo +30V maximum, needing dropper resistors for hugher
voltages. Modules HY6 to MY13 measure 45 X 20 x 40mm.
HYB6 to HY77 measure 90 x 20 x s0mm.
How to order Freepost:
Use this coupon, or a separate sheet of paper. to order
these products. or any products from other ILP Electronics
advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and
payabie 10 ILP Electronics Ltd: cash must be registered
C.0.0. — add £1to total order value. Access and
Barclaycard weicome. All UK orders sent post free within
iy 7 days of receipt of order.

N TS NS AN SN DR D GIRRNE S

Please send ne the following

ILPmodules _ ey e e
I Total purchase price X5 - I
' lenclose Cheque [:] PostalOrders D int. Money Order D
Piease debitmy Access/Barclaycard No
I Name } ) I
Address
' Signature l
ET4/4 Post to_1LP Electronics L1d, Freepost 2 Graham Bell House. Roper Close
Canterbury CT2 7EP, Kent. England
Telephone (0227) 54778 Technicat (0227) 64723 Telex 965780

. ELECTRONICS LTD _/
STAYAHEAD.STAY WITH US
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%
SPEECH '5',.3._
INPUT '
FOR ANY
COMPUTER

Mugely success!ul Speech Recognilion System,
complete with microphone, software and full msiructions

BUILT TESTED & GUARANTEED ONLY £49
PLEASE STATE COMPUTER: UK101, NASCOMZ2, BBC MICRO,
ZX80/81, PET, TRS80, MZ8OK, APPLE I, VIC 20, MICRON

ZX80 ZX81 B

MUSIC SYNTHESISER
+ 16 LINE CONTROL PORT

’ﬂi_..
Play 3-part music, sound elfects, b
drums etc Full control of attack, decay h
and frequency Input/QOutpul ines provide

control and monitor lacility for Home Security. Robot Control,
Model Rallway, elc elc. Works with or without 16K RAM

Add keyboard to make a hve performance polyphonic synthesiser!

Full instructions/solitware included
AMAZING VALUE AT ONLY £1 9-50 (KIT)

Extra connectors £2.50 £25.50 (BUILT)
COLOUR MODULATOR KiT £12
RGB in, PALJUHF out ___BuLY £1__§
UK101/NASCOM COLOUR GRAPHICS KiT £45
!!'Luﬂdulamr Sltllﬂi}ﬂﬁl selling szsiem' _rHUILT £60

Please add VAT al 15% to all pnices
Barclay/Access orders accepted by telephone

PATL ST e N e P
STUAHT Essex EMri:i 35D | A
SYSTE'\J’E Lt] Telephone Brentwood {02??‘1 B10244

VIiA

GET THE MESSAGE

Now you can bulld your own telephone answering
machine for less than £10!

Our advanced and well proven design uses readily
avalable components and connects to any cassette
recorder with little or no modification required.

Send only £2 .95 for detailed circuit diagrams and con-
struction details. Plans sent First Class return of post.

UNITECH (MIDLANDS) FREEPOST
Sutton Coldfield West Midlands B74 2BR
(No stamp required]

USE ELECTRONICS TODAY INTERNATIONAL’'S CLASSIFIED

AERIAL AMPLIFIERS Improve weak VHR/FM TRANSMITTER KIT. New IC

television reception. Price £6.70, S.A.E. design means low price and better perform-
for leaflets. Electronic Mailorder, ance. Smaller than all imitations — ideal bug
Ramsbottom, Lancashire BLO S9AGH. etc. Receive on domestic radio (VHF 88-

106MHz). Instructions etc all included. Only
£1.95+30p P&P. (Unlicensable}. M. Henry,
Dept ET!, 30 Westholme Gardens, Ruislip.

CORDLESS TELEPHONES Build your own
simple and inexpensive units. Send £3.00 for

plans to: |. F. Ashley, Birley Grange Cottage ‘M ‘ .
b AGIC’ proximity (no metal touchplate),
Farm, Baslow Road, Cutthorpe, Derbyshirs. ight dimmer kit, replaces domestic

lightswitch. llluminated frontplate. £9.48.
Printers: Epson MX80T | £397, MX80F/T |
f441. Prices inclusive. Tremorran Data

PRINTED CIRCUITS. Make vour own sim- Systems, Torrs Park, lifracombe, Devon.
ply, cheaply and quickly! Golden Fotolac
light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-

veloper 35p. Ferric Chloride 55p. Clear WANTED Circuite or service information on
acetate sheet for master 14p. Copper-clad Nagard Oscilloscope type DT103 and power
fibreglass board, approx. 1mm thick supply. Will buy or hire. Tel. evenings or
£1.75 sq. ft. Post/packing 75p. White weekends 44063 Cheltenham or write
House Electronics, Castle Drive, Praa Watton, 245 Prestbury Road, Cheltenham

Sands, Penzance, Cornwall,

IONISER KIT (Mains Operated)

This negative ion generator gives you the power to saturate your home or office with
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A
pure flow of ions pours out like water from a fountain, filling your room. The result? Your
air feels fresh, pure, crips and wonderfully refreshing.

All parts, PCB and fullinstructions . ......... .. ... ittt £12.50
A suitable case including front panel, neonswitch, etc. . .. ... ... £10.50
Price includes post & VAT. Barclaycard/Access welcome
T. POWELL

Advance Works, 44 Wallace Road, London N1 Tel: 01-226 1489
Hours: Mon-Fri9-5pm Sat9-4.30 pm

(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column

centimetre — all prepaid).

Just write your ad on the form below and send it with your cheque, made payable to
A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE.

1 2 | 4 1° .

6 7 ‘8 9 - 0

11 12 - 13 3 14 ) s
— . T - —
— 4 - 2 S e
- ] - = — — —
= i . — — it ~—
NT— I - - — — SR S ——— — S E—
e =~ — +——- — —_— i ——
_ | r 1 _ _ .

| enclose my cheque/P.O. for the valueoff..........
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ELECTRONICS
EXHIBITION
AT BELLEVUE

N OO W=

by the
NORTHERN AMATEUR RADIO SOCIETIES ASSOCIATION
in the

LANCASTER HALL
BELLEVUE, MANCHESTER
on SUNDAY 4th APRIL 1982

Doorsopenat 11a.m.

The North’s Premier Amateur Radio and Electronics Event
Features:
Inter-Quib Quiz Grand Raffle C ion Conten A Comput
R.S.G.B. bookstall Radio Socisty’'s Stands and Trophy
Home Office and Raynet Stands
The following traders have booked space:

Eurova Ltd Amateur Radio Exchange Stephens James Ltd

J. Birketh The Amateur Radio Shop Isherwood Electronics
Radiotronics Microwave Modules Bredbury Electronics
Lowe Electronics John's Radio Display Electronics

P.M. Electronic Services New Cross Radio S.G.S. Electronics
P.K.G. Electronics W.H. Westlake The Computer Junk Shop
D.S. Electronics Telecom Arrow Electronics Ltd

Royd Electronics
Ace Mailtronix Ltd
Gemini Electronic

Thanet Electronics
Electrovalue Ltd
Eiphan Electronics

Leed Amateur Radio
Newton Engraving
Packer Communications

J. Peterson Micro Print Ltd Components

Elkan Electronics Chris Moulding Tony's Radios

Sutton Electronics Gemini Communications J.M.G. Electronics
S.M.C. (Jack Tweedy) Ltd  R.S.G.B. Books Sota Comm. Syst. Ltd

Wilson Valves Scorpio Amateur Aerials M.K. Electronics

Belle Vue has ample car parks
F.M. Talk in on GR3NRS & G8NRS/A on 145MHZ CkS22 R2 R6
and on 433MHz Chs SUB RB4 RB14
ADMISSION 60p BY RAFFLE TICKET AND EXHIBITION PLAN
ENTER AT REAR OF BELLE VUE OPPOSITE MAIN CAR PARK
OFF HYDE ROAD A57

S ————reaTy
FINAL RADIO AND

So you've fancied some
WHARFEDALE E90 speakers —

But the bank manager won't co-operate! Don’t despair —
now there are
Wilmslow Audio
flat-pack kits for
the Wharfedale
ESO0, E70 and E90.
A'few hours of
easy and
interesting work
will complete
your speakers at
avery
considerable
saving on buying
‘assembled’
E systems.

ERe——

- ) K
I LR

wrma)

o WP AN RERUT

<>

=y

The kits contain all cabinet components — accurately machined for easy

assembly — all drive units, crossover networks, acoustic wadding, reflex

port trim, nuts, bolts, terminals, grille fabric, etc. The cabinets can be

painted or stained or finished with iron-on veneer. Easy, foolproof

assembly instructions are supplied — no electronic or woodworking
knowledge necessary.

Prices: ES50 kit £182 per pair including VAT, carriage and insurance £ 8

E70 kit £220 per pair including VAT, carriage and insurance £ 8

E90 kit £330 per pair including VAT, carriage and insurance £10

Pro E90 kit £369 per pair including VAT, carriage and insurance £10

Credit terms available: Deposit 20%, balance over 12 months (charges currently 31.2 APR}

(,_
AUHID =

0625 529599
LN The firm for Speakers
35/39 Church Street, Wilmslow, Cheshire SK9 1AS

- Lightning service on telephoned credit card orders! @

ET! APRIL 1982

MIXERS.FADERS.
VU METER DRIVERS

AND MORE-
ALLNEW FROM ILP!

Just some of the 28 new amazingly compact modules from ILPElectronics, Britain's
leader in electronics modules — you'll find more new products in the amps and pre-amps
advertisements.

All [LP modules are compatibie with each other— you can combine them to create
almost any audio system. Together they form the most exciting and versatite modular assembly
system for constructors of all ages and experience.

Every item from ILP carries a 5 year no quibble guarantee and includes full
connection data. So send your order on the Freepost coupon below today!

MIXERS

Model Current | Price | Price
No. Module What it does required | inc. VAT [ex VAT
HY 7 | Monamixer | Mixes eight signals into one 10mA | £592 | £515

HY 8 [ Stereomixer | Two channels, each mixing five signais intoone. | 10ma | £7.19 | £6.25

HY 11 | Monamixer | Mixes five signals into one — with base/treble WmA | 8811 | £7.50

controls.

HY 68 | Stereo mixer
HY 74 | Stereo mixer

Two channels, each mixing ten signals intoore. | 20mA | £9.14 | £7.85

Two channels. each mixing five signals into one | 20ma | £1317 | £11.45
— with treble and bass controis

AND OTHER EXCITING NEW MODULES
Modet

Current | Price | Price

Ho Mogule Whatitidoes required { Inc. VAT | ex_ VAT
HY 13 [Mono vU meter| Programmable gain/LED overioad driver. 10mA | £6.84 | £5.95
HY 67" | Stereo head- | Will drive stereo headphones in the 4 ohm- 80mA | £14.20 [ £12.35
phone driver | 2K ohm range.
HY 72 {Voice operated | Provides depth/delay effects. 20mA | £15.07 | £13.10
stereo fader
HY 73 Guitar Handles two guitars {bass and lead) and mic 20mA | £14.09 [ £12 25
pre-amp with separate volume/bass/treble and mix
HY 76 | Stereo switch | Provides two channels, each switching one of 20 mA | To be announced
matrix four signals into ane.

HY 77 | StereoVU | Programmable gain/LED overload driver Qﬁ mA {10.?64' £9 25

meter driver

For easy mounting we recommend

B 6 mounting board for modutes HY6 -HY13  £0.90 inc. VAT. (0.78 ex. VAT.)

B 66 mounting board tor modules HYB6-HY?7  £1.12 inc. VAT. (0.99 ex. VAT.)

*All modules are encapsulated and include clip-on edge connectors. Al operate from +15V
minimum to 230V maximum, needing dropper resislors tor higher voltages. HY67 can be used only with the
PSU 30 power supply unit. Modules HYE fo HY13 measure 45 x 20 x 40mm. HYB6 to HY77 measure
90 x 20 x 40mm

FP 480 BRIDGING UNIT FOR DOUBLING POWER

Designed specially by ILP for use with any two power amplifiers of the same type to
double the power output obtained and will function with any ILP power supply. In totally seaied
case, size 45 x 50 x 20mm with edge connector. 1t thus becomes possible to obtain 480 watts
ms {single channel)into 8Q. Contributory distortion less than 0.005%. Price: £5 51inc. VAT
(Ex. VAT£4 79.)

How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed il you address to
Freepost. Cheques and postal orders must be crossed and payable 1o 1LP Electronics Ltd: cash
must be registered. C.0.D. — add 110 tolal order value. Access and Barclaycard welcome.
All UK orders sent post free within 7 days of receipt ot order.

Please send me the (ollowmg
ILP modules

Total purchase price
lencloseCheque D Postal Orders D

Pleasedebitmy Access/BarclaycardNo

Int. Money Order [:l

Name e I
Address e S —— i - I
Signature Pr— . B B s - — I
ET5/4 Post ta: iLP Electronics Ltd. Freeposr 2. Granam 8ell House RoperC\ose
Canterbury CT2 7€P. Kent, England
Telephone (0227) 54778 Technical {0227) 64723 Teiex 965780

HE5/3 l
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It'seasy
to complain
about
advertisements.

The Advertising Standards Auﬂlorltyl
if an advertisement is wrong.we're here to put it right.
ASA. Ltd. Brook House Tornngton Place, !__ondon WCIE 7HN

Please
mention

BE PREPARED

Liderond boat Phaer tompum (0130 ey

B THIS DOSIMETER WILL AUTOMATICALLY
DETECT GAMMA AND X-RAYS

B UNIT IS SIZE OF FOUNTAIN PEN & CLIPS
ONTO TOP POCKET

B PRECISION INSTRUMENT

@ MANUFACTURERS CURRENT PRICE OF A
SIMILAR MODEL OVER £25 EACH

Brinish tlesogn & manutar tore e
Tested and fully guaranteed. Ex- sluck delmrr

404 EDGWARE ROAD, LONDON W2 1ED 2%

VIEW THRU LENS P

when replying

B O raas O b SE Bt j
FREE .o ioonomase [l

£6 95

VA Pust & Park Bilp

COM PLETE
WITH DATA

to all
adverts
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LECTRO-LINES

101 Hainauit Road, Romford, Essex RM5 3HF.
Tel. Romford 22018/9

AM/FM STEREO TUNER MODULE
3 BAND

New boxed pre-aligned and tested. Complete with ferrite rod
aerial, 6 way function switch, drive drum, cord drive, knobs, sam-
ple cahbranon scale and circuit diagram.

3 stage FM tuning, phase lock loop decoder, L.E.D. stereo in-
dicator, FM sensitivity 4 uV.

Wavebands FM 88-108 MHz, LW 160-280 KHz,
MW 525-1650 KHz.
Output approximately 200 mV. Input 12v DC.

Price only £10.95 including VAT

plusf£1.70P &P

An entire
range of
low-cost
high-
performance
instruments

sabtronics

‘Making Performance Affordable

*2010A 3%-Digit L.E.D. Bench DMM
*2015A 3%-Digit L.C.D. Bench DMM
2020 3%-Digit LE.D. Bench DMM
with Microcomputer Interface
2033 3%-Digit L.C.D. Hand DMM
*2035A 3%-Digit L.C.D. Hand DMM
*2037A 3%-Digit L.C.D. Hand DMM
with Temp.
LP-10 10MHz Logic Probe

1Hz-200KHz Function Generator
100MHz 8-Digit Frequency Meter
B600MHz 8-Digit Frequency Meter
B00MHz 9-Digit Frequency Meter
1GHz 9-Digit Frequency Meter
10MHz Universal Frequency
Counter/Timer

B800MHz Prescaler

5MHz Single Trace Oscilloscope

* Also availabie in kit form.

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices — no-one can beat our
price/performance ratio.

Full colour illustrated

brochure and price list from:
BLACK STAR LTD., DI
9a Crown Street, St. Ives, B
Cambs. PE17 4EB

Tel: (0480) 62440. Telex 32339

ETI APRIL 1982

ILP POWER
SUPPLIES-
MOST WITH ILP
TOROIDAL
TRANSFORMERS

Space-saving.

efficient iLP power supplies

are designed to give you

flexibility in planning audio

assemblies. Nine of the

eleven modeis have toroidal

transformers manufactured on

new cost-efficient high technology

machines in our own factory. So we keep the

quality up, and the price down.
ILP power supplies are compatible

with all other ILP modules — combine them to

produce almost any audio system. Ali carry the ILP 5

year no quibble gquarantee and include full connection data.
So send your order on the Freepost coupon below today!

POWER SUPPLY UNITS

Price
mc VAT

JSV co?nil;in‘at'ions&FVG/gs;«es t(; amaximum o? 100W6r one | 25 18
HY67

Model No For use with

PSU 30

_ L

The rollo;/vlng. will aiso drive the HYB/66 series &cep{iHvsf\)v‘hich
requeres the PSU 30

PSUS | tor2Wvao B [ £9. 321 £8.10
PSUs | torzWven. o | e12.58 | £10.94
PSU 60 .1xHV120/HV120P/HDIZO/HD!20P B £15.00 | £13 04
PSUES | 1xMDS 120/1 X MOS 120 i P K
PSU70 | or2Hv120/Hv120P/HD120/WEOP" - 1 emar|es 9
PSU75 | 1or 2 MDS 120/MOS 120P. o £18.63 | £16 20
PSUS0 | 1xHY 200/HY 200P/HD 200D 20P £18.63 | £16 20
_ PS{IQSJ 1 X MOS 200/MOS 200P. B : - | e £16.32
PSU 180 | 2 HY 200/HY 200P/HD 200/HD 200P or £24.50]€21.34

1 HY 400/1 x HY 400P/HD 400/HD 400P

Tor 2 MOS ém/Mos W0PAXMOS 400
1 MOS 400

All models incorporate ILP toroidal transformers except PSU 30 and PSU 36
which include our own laminated transformers.

How to order Freepost:

Use this coupon. or a separate sheet of paper. to order these modules, or any
products from other ILP Electronics advertisements. No stamp is needed if you address 1o
Freepost. Cheques and postal orders must be crossed and payabie to |LP Electronics Ltd: cash
must be registered. C.0.D. — add £1 1o total order value. Access and Barclaycard welcome
All UK orders sent post free within 7 days of receipt of order

PSU 185

£24 68 [ £21 46

Piease send me the following
ILP modules

Total purchase price - SE—.
ienclose Cheque [_] PostalOrders ||

Please debitmy Access/Barclaycard No.

It MoneyOrcer ||
Name

Address

Signature
ET6/4

Canterbury CT2 7EP, Kent, England
Telephone (0227) 54778 Technical (0227) 64723 Telex 965780

Posr fo.ILP Eleclromcs Lid. Freepost 2. Granam Bell House Roper Close.

ELECTRDNICS LTD /

S'I'AYAHEAD STAY WITH US

145



ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
slectronics — now it can be your turn.

Whether you sre a newcomer to the fieid
or alresdy working in the industry. ICS can
provide you with the specialised training so essential
10 success.

I Personsl Tuition and Guarsntesd Success I

‘The expert and personal guidance by fully qualitied
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits 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
further increase when my course is completed.”

City and Guilds pmifieatn

Excellent job prospects await those who hold one of these
recognised certificates. |CS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

l Diploms Courses I

Colour T.V. Servicing

CCTV Engineering

Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations, & Contracting

I Other Career Courses l

A wide range of other technical and professional courses
are available including GCE.

To ICS, Dept. T265, intertext House,
London SW84UU

Age

To ICS, Dept. T265, Intertext House,
London SW8 4UU
or telephone 01-622 9911 (all hours)

148
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

fare

on cassette.

3,95

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

SK BASICROM
The 8K BASIC ROM used in the
ZX8l is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available ona
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe ZX80,itcanbeused
for program storage oras a database.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

per casset

Cassette 1-Games

e.

For ZX8!1 (and ZX80 with 8K

BASIC ROM)

ORBIT -your space craft’s
mission s to pickup averyvaluable
cargo that’s in orbit around a star.

SNIPER - you’re surrounded
by 40 of the enemy. How quickly
can you spot afid shoot them when

they appear?

METEORS -your starship is
cruising through space whenyou
meeta meteor storm. How long can
you dodge the deadly danger?

LIFE-].H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.

patterns of cells.

‘Study the life, death and evolution

WOLFPACK -your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
It’s a tricky course but you control
the strength of your shots.

Cassette 2-Junior

Education: 7-11-year-olds

For ZX8!1 with 16K RAM pack
CRASH -simple addition-with

the added attraction of a car crash

if you get it wrong,

MULTIPLY -long multi-
plication with five levels of
difficulty. If the answer’s wrong -

the solution is explained.

TRAIN - multiplication tests
againstthe computer. The winner’s
train reaches the station first.

FRACTIONS -fractions
explained at three levels of
difficulty. A ten-question test

completes the program.

ADDSUB - addition and
subtraction with three levels of
difficulty. Again, wrong answers:
are followed by an explanation.

DIVISION -with five levels of
difficulty. Mistakes are explained
graphically, and a running score is

displayed.

SPELLING-up to 500 words
over five levels of difficulty. You
canevenchange the words yourself.

Cassette 3-Business and

Household

For ZX81 (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE —setup yourown

 computerised telephone directory

and address book. Changes,
additions and deletions of up to

50 entries are easy.

NOTE PAD -a powerful, easy-
to-run system for storing and

17

-‘.v‘.,',,'— l o

retrieving everyday information.
Use itas a diary, a catalogue, a
reminder system, or a directory.
BANKACCOUNT -2
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,’ and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING - bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction—but watch the
fuel gauge! The screen displays your
flight status—digitally and graphically.

TWENTYONE -2 dice version
of Blackjack.

COMBAT -you’re on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patral, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess inup to 10
tries. The logical approach is best!

MAYDAY -in answer toa distress
call, you’ve narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 -Junior

Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS -tests arithmetic with
three levels of difficulty, and gives
yout.score out of 10,

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations.

AVERAGES ~what’s the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 210 9.

TEMP ~Volumes, temperatures
-and their combinations.

Howto order

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

SincCisir-

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs., CB21SN. Tel: 0276 66104.

| To: Sinclair Research, FREEPOST , Camberley, Surrey, GU15 3BR, Please print |

| Please send me the items [ have indicated below.

I L Qty _Codc Item Item price | Total I
| 21 J Cassette | -Games £3.95
| 2; Cassette 2 -Junior Education £3.95 |
| I 237 Cassette 3~Business and Household £3.95 I
| 24 Cassette 4- Games » £3.95 I
25 Cassette 5-Jinior Education £3.95 |
| 17 *8K BASIC ROM for ZX80 £19.95
| 18 |._ *16K RAM pack for ZX81 and ZX80 £49.95 |
| , | *Postand packing (ifapplicable) £295 . |
Total £ |
I *Please add £2.95 to total order valu= only if ordering ROM and/or RAM. |
Ienclose a cheque/PO to Sinclair Research Ltd for £ , , —
| Please charge my Access*/Barclaycard/Trustcard no. I
| g Lt Wy T | |
*Please deletea:' applicable.
| Name:Mr/Mrs/Miss L L [ b | [ [ [ | | { | | | |
| Adaresss L1 1 1 4 1 1 04|
LI; I e e (S AN I B > " 4|
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POWERTRAR

For more than eleven years Powertran have been designing and manufacturing the finest quality elactronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide.

Our philosophy is always the same — we offer ingenuity and originality in the construction phase by. using only top
class designers. We offer machines with power, versatility and performance — capability fully equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.

Our halimark of success lies in the number of our clients who have built our whole range — many assembling several
units for others to use often on the professional music scene. :

We believe in taking every care throughout — months spent checking and testing the design and development.
Vigorous checking of every component, constant pre-despatch quality control, careful packaging. . .even door to door
delivery by Securicor!

We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the best in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH — A four octave polyphonic synthesiser with TRANSCENDENT 2000 — Although only a 3 octave keyboard the '2000°
outstanding design characteristics and versatility and performance to match. features the same design ingenuity, careful engineering and quality components
Complete kit £275.00 plus VAT (single voice).  of its larger brethren. The kit is well within the scope of the first time builder —
Extra voice {up to three more) 42.00 plus VAT.  buy it, build it. . .play it} You will know you have made the right choice.
. Complete kit £165.00 plus VAT
EXPANDER — A new matching 4 voice expander to team up with your !
polysynth for even a greater range and capability. 1024 COMPOSER — Come right up to the minute with this new design. it will
Complete kit £249.00 plus VAT.  control your synthesiser with a sequence of up to 1024 netes — or an equal
P selection of shorter sequences. The Composer is mains powered with
TRANSCENDENT DPX — Offers a five octave keyboard with power to match. automatically charged battery to preserve your programme after switch-off.
Two audio outputs {can be used simultaneously) to give harpsichord and ‘ Complete kit £86.00 plus VAT)
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other
- features include switchable touch sensitivity and a chorus ensemble unit with
strong/mild effect switching. An advanced design made simple with our clearly
laid out instruction manual

DEMONSTRATION TAPE — Demonstration tape now available of all three
kits {30 minutes).

Complete kit £295.00 plus VAT. ; ! £2.00

- ! e M IR W Py
{

POMERTRAN i T

=

.}

%

T20 + 20 — Originally designed by Texas Engineets.
This is a 20 watt amplifier with true Hi-Fi performarte at
a minimal cost. New features include true Toroidal
transformer, new wiring, single circuit board and impraved
presentation. An ideal beginners project. Complete kit
£29.50 plus VAT. Also T30 + 30 — 30 watt version colnplete
kit £34.50 plus VAT z

LINSLEY HOOD 75 DE LUXE — A 75 watt amplifier
originally published in Hi-Fi News. Superb performance
characteristics with less than .01% distortion. Modular
construction with 14 interconnecting boards — virtually
no wiring"so assembly is easy as is subsequent checking
and maintenance. Complete kit £75.00 plus VAT,

WORLD LEADERS IN ELECTRONIC KITS.

PRICE STABILITY: Order with confidence irrespective of -any price changes we
will honour all prices in this advertisement untit the end of the month following the
month of publication of this issue. {Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation.
U.K. ORDERS: Subiject to 15% surcharge for VAT. No charge is made for carriage,
or at current rate if changed. Cheques, Access, Barclaycard accepted.
SECURICOR DELIVERY: For this optional service (U K. mainland only} add £2.50
- . (VAT inclusive) per kit. FREE ON ORDERS OVER £100.

A~ SALES COUNTER: If you prefer to collect kit from the factory, call at Sales
a3 @ W Counter. Open 9a.m.-12 noon, 1-4.30p.m. Monday-Thursday.

MWa. e

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WW (0264) 64455.
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SLOT CAR CONTROLLER

Let’s not beat about the bush. Slot cars are fun. If you're as
keen on slot cars and electronics as we are, you'll be equally
appalled at the crude control systems provided in the basic
sets. Naturally we decided something should be done about
the situation and came up with this project. You can have
controlled acceleration with overshoot, dynamic braking,
‘electronic’ fuel tanks — and all from quite a simple circuit.
There'll also be some advice on how to tune your cars to get
the ultimate in performance from them. A must to read for
kids of all ages.

COLUMN LOUDSPEAKER
DESIGN

Now this is good stuff. One of the bugbears of public address
systems is acoustic feedback, which can be largely overcome
by the use of a highly directional sound source. This directs
the sound into the audience, where it's needed, and away
from the microphone, where it isn’t. This article describes the
design of a novel column loudspeaker design that is cheap
and highly effective.

ROBOT CONTROLLER PART 3

In next month’s ETl we continue this series with the
construction information for this month’s analogue pulse
width modulation controller, plus full details and a PCB for a
dual digital PWM controller. This will not only be of interest
to roboticists but to anyone who needs to control the speed
of DC motors.

Atticles described here are in an advanced state of preparation.
However, circumstances may dictate changes to the final contents.
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How would you like a 10 MHz
oscilloscope about the size of a
large lunchbox? Can’t afford one?
Then build this one — it's the main
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