


EUROPE’S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UK101

* 6502 based system — best value for money on the market. * Powerful 8K
Basic — Fastest around * Full Qwerty Keyboard * 4K RAM Expandable to 8K
on board. % Power supply and RF Moduiator on board. * No Extras needed —
Plug-in and go. # Kansas Cly Tape Interface on board. * Free Sampler Tape
inéluding powerful Dissassembler and Monitor with each Kit. * If you want to
learn about Micros, but didn’t know which machine to buy then this is the

. TRS80
LEVEL 2 16K

Fully converted to UK T V. Standard Comes complete with

machine for you. easy to,follow manuals UK Power Supply — Cassette Leads
. Sample tapes Spectal box to enable you to plug into your
I 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT i own TV Recommended for first ume-buyers Just plug m
and go Full Range of Software Available
Build, Understand and Program your own KIT ONLY £179 ; vaT Interface to Centronics Paralle! for TRS80 £75.00 + VAT
Computer for only a small outlay NO EXTRAS NEEDED
| only £295  var TRS380
l Available ready assembled, tested & ready to go + VAT j g;pa”d your TRS80 by EXPANSION
K
NEW MONITOR FOR COMPUKIT UK101 32K Memory on board ‘D INTERFACE
® In 2K Eprom 2716 ® Allows screen editing ® Saves data on tape ® Flashing -cursor ® Text scrolls down £22.00 + VAT Centronics parallel port
Disk controller card Real
ume clock Requires Level
FOR THE COMPUKIT Game Packs Space Invaders £5.00 Il Basic. Interface for 2
. cassette decks complete
Assembler/Editor £14.90 1. Four Games £5.00 Chequers £3.00 with power supply
Screen Editor Tape £5.90 2. Four Games £5.00 Real Time Clock £3.00

All Prices exclusive VAT 3. Three Games 8K only £5.00 Case for Compukit £29.50

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

only
£79 v

@ Ideal for home, personal and business computer systems
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com-
puter systems @ Solid-state circuitry for a stable & sharp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms ® Resolution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central

THE ATARI VIDEO COMPUTER SPECIAL—ONCE IN A LIFETIME OFFERI
GAMES SYSTEM 10 00| 5, cauo
N

. Atari's Video Computaer System

/\ now offers more 32K £“9

G ko) than 1300 different game
-i‘"a variations and options in twenty 48K £499
N ‘.y‘ v_j Game ProgramTM cartridges!
Most Cartriages only £13.90+ VAT
e cdnians Busic Maths, Arsoa EXIDY
Battle, Black Jack, Breakout

Surround, Spacewar, Video' SORCERER

+ VAT

Olympics, Outlaw, Basketball, 80%.
? Hunt & Score*®, Space War, For Personal or Business Use.
Sky Diver, Air Sea Battle, 32K or 48K memory. 8K Microsoft Basic in ROM. Dual
" Codebreaker®, Miniature Golf. Cassette 1/0, RS232 1/0. Parallel 1/0 ({Centronics). PEC'AL FFER
Extra Paddle Controllers  *Keyboard Controllers Expansion available through ~optional ~exira $100 S ) o Y ey
— £14.90 + VAT — £16.90 + VAT Motherboard. 69 Key keyboard including 16 key We will part exchange G
SPACE INVADERS NOW IN STOCK £25 e, PEGl your Sinclair ZX80 for

f ducts.
W€V TV GAME BREAK OUT  SEECTEER ) 3 0 et
‘ Refurbished ZX80's—fully guaranteed £69.90\

Has got to be one of the world's greatest TV games. You really + VAT
get hooked. As featured in ETI. Has also 4 other pinball games {Supply dependant upon stocks).

and lots of options. Good kit for up-grading old amusement
games.

MINI KIT PCB, sound & vision modulator, memomy chip
and de-code chip. Very simple to construct. £14.90 + VAT
OR PCB £2.90 MAIN LS| £8.50 8oth pius VAT

WE ARE NOW STOCKING THE
APPLE Il EUROPLUS AT
FLOPPY

REDUCED PRICES
FOR TRS80 8K £399

I - ;gi gm ( o) ¥ ' (éxpansion interface not needed) 16K £499 V \
\’ ﬁ" var N4 onty £169 + vaT 32K £599
%W 48K £690 High Speed storage medium that is cheap and reliable. RRP £795 for 32K

Getting Started APPLE |l is faster, smaller, and more Includes 20 wafers - M/C monitor - BUS EXPN cable. £169

We have one of the largest collections of Computer Books under one roof, along with
racks of software for the PET and TRS80.
Come and see for yourself.

EXATRON NEW REDUCED
STRINGY PRICES

H it popular for
B otte of BUf Tostama st e (10 The PEDIGREE PETS -5 0
= y i = use 8K Microsoft Basicin ROM 8K Pet 32K & 16K with
E BASI.C Iheglanguage hiat Makes Pr_og(ammmg o NASCOM 2 new improved keyboard All with green screen
® High-Resolution Graphics (in a 54,000-Point Array) for WITH FREE POWER SUPPLY & 16K RAM B BOARD
Finely-Detailed Displays. ® Sound Capability that Brings Subject to Cassette Deck £55 extra  Full range of software available
Programs to Life. ®Hand Controls for Games and Other On]y £305 VAT = Interface PET IEEE — Centronics Parallel

Human-Input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. @ Eight Accessory Expansion
Slots 1o let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE Il Itis a
complete, ready-to-run computer. Just connect it to a video
display and start using programs {or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

Not decoded £49.00 + VAT Decoded £77.00 + VAT

NASCOM 2 DISC DRIVES

£ Add a powerful, double
density, mini floppy disc to p
your Nascom system, g
@ Disc Controller Card {includes .

O\»%, GET YOURSELF A
€°o? PRINTER FOR
®cC%" YOUR PET AND SAVE

Nasbus 6 S$100 interface
L4 gvill control 4 Drives. A FORTUNE
2 7 ® CPM operating system.
We give a full one year's @ Extended Disc Basic only £349 + var

warranty on all our products. Compiler! ‘ ]
® Power supply included Full Pet Graphics including ‘

" y cables. Ready to go 7

We now have in stock demonstration modeis of the One Disc System — £499 + VAT
Atari 800 and Texas 99/4. Come and see them Additional Disc Unit — £298 + VAT EX-STOCK.

Please add VAT to all prices — including delivery. Please make chegues and postal orders payable to
COMPSHOP LTD., or phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or
AMERICAN EXPRESS number. CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW  Telex: 298755 TELCOM G
Telephone: 01- aa 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday

Close to New Barnet BR Station — Moorgate Line. COMPUTER
“Europes Largest Discount # NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 7493833 COMPONENTS
Personal Computer Store” 4. COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705. {Part of the Compshop Ltd. Group)

Telephone: 0101 714 5472526
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CONSTRUCTIONAL PROJECTS

DISCO DESK Part 1 by BenJ. Duncan

A mobile control console for high power, h.f. sound systems
PROGRAMMABLE SOUND GENERATOR by D. Coutts
An almost unlimited range of sound effects for your Compukit
PE TELETEXT Part 2 by David Shortland

Tuner and Decoder circuits

PE MAGNUM Part 2 by Andy Flind

Final construction and setting up

CLASS A’ AMPLIFIER by K. Garwell

30W Stereo Design

GENERAL FEATURES

SEMICONDUCTOR UPDATE by R. W. Coles

NSC 800 74LS610 MA 537

UK 101 TELEPRINTER INTERFACE by J. J. Trevillion

A simple alternative to an on-line printer

MICRO PROMPT

Another batch of original ideas

INGENUITY UNLIMITED

Alarm Clock Weekend Lockout—Four Digit to Six Digit Clocks—Quiz Win Indicator—
Function Generator—Slave Flash Controller—Battery Check

NEWS & COMMENT

EDITORIAL

MARKET PLACE

New Products

COUNTDOWN

POINTS ARISING

Digital Tachometer—Compukit Update—PE DMM—Micro Prompt—Constant Current Sources
INDUSTRY NOTEBOOK by NVexus

Keeping up to date on the Electronics Industry

PATENTS REVIEW

New ideas from around the world

SPECIAL OFFER—AUTORANGING DMMS

‘NEWS BRIEFS

SPACEWATCH by Frank W. Hyde

News from Russia, and more details of the Satellite Power System
CASIO WATCH OFFER CORRECTION

OUR OCTOBER ISSUE WILL BE ON SALE FRIDAY, 12 SEPTEMBER 1980
{for details of contents see page 63)
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)IODES BRIDGE SPEAKERS Rectangular LEDS. 1A 10220 Plasnc Casing Future with Micro-Electronics ~ 430p Z80 Assml. Lang. Programming  890p
LAY 25 RECTI"E RS gng 3w 75 Red, Green and Yellow 30 Ig\\// ;312 ggp 73?; ggp Introduction to Microcomputer ZBO Microcomputer Handbook 760p
AAZ15 15 | (plastic case) g 2N5777 45 P P Beginners Book Vol. O 500p 6800 Assm. Lang. Programming  750p
3A102° 15 | 1A/B0v 20 | 2.5 75 | OCP71 120 |15V 7815 60p 7915 65p A et !
e 24 [aioov 22 '400 2.5: 88 | ORP12 63 |18V 7818 60p 7918 6Sp Baglqners Book Vol. 1 590p s Pssm. ng. Programming  890p
Y127 12 1A/200v 25 '64Q12-5" 80 | D271 Infra Red {emit) 40 |24V 7824 60 €201 Microprocessors: From 02 Programming the 6502 820p
] 1A/400v 29 8%05\2,\-/5 80 | 7IL32 Infra Red {emit) 58 |100mA T092 Plastic Casing Chips to Systems 690p Programming Microcomputer 6502
RO33 158 |) ﬁ//ggsv 34 BOSW g0 | SFH205 (detector 70| 5v  78L05 30p  79L05 65p Nlustrating BASIC 280p 750p
A9 45 | JAT00v 34 803w WLz (EL i) 70| 6V 7862 30p — Little Book of BASIC Sa0p Practical Intro. to PASCAL 500p
JA47 18 JA200v 46 ) 6°x4" 160 OPTO isolators 8v 78L82 30p —_— Programming in BASIC for Introduction to PASCAL 700p
JA70 12 300V r L74 48 |12v  78L12 30p 79L12 6Sp p TTL Cookbook 700,
247 53 TIL111/2 0r 117 100 Business 690p P
)AT9 12 |2A/600V 65 15V 78L15-30p  79L15 65p CMOS Cookbook 750p
AR 15 |4a/100v 72 e oameniDisclays CA3085 95 LM323K, T iazsg|Roompureriropams thatisork EREOOBR M Shtmtmate vy
)A8S 45 | BA/TOOV 73 TIL312 & 313.3" 105 | LM30OH 170 M325N 240 | BasicComputer Games L 0 easeisdd 450
HA90 § | 8A200v 78 TIL321 5" CAn 115 | LM305H 140 LM326N 240 1
A1 6A/300v  BS TIL322 5" Cih 1} [Cvsoa KIS LM327N 270 (CRYSTALS 26.69MHZ  390p
JA9S g B“MDIL gg DL704 3" C.Cth 99 | LM317K LM723 39 |100kHz 323p eaoMHz 2235 [UHF Modulator 8MHz 280p
VM8 DL707 3" C.Anod 33 |78H05  sviSA 595p: Teas s |455kHz 385p Wide Bandwidth Modulator
JA200 2 ZENERS DL747 -6” An 80 |[UA78HG +510 ;g:?g?g 120 1MHz 323p 8 867MHz 323p | Special for Computers BMHz 450p
)A92042 : Range: 2V7 to .8” Orange C.A. 250 [+24V 5A 650 :'88"8"“;"1 g:g: ?badayml gg;: - KEYPADS, 4 x 4 matrix, Reed
:“9}6 ¢ |39V acomw FROE570 12| SWITCHES [ TOGGLE 2A 250V |1 s0MHz 385p 10.7MHz 323p ;wu':c‘{\sa‘s:slt;rabl e, 350p
each 1. af,esnd G 3 SLIDE 250V SPST 32 || 1.8432MHz 362p 12MHz 392 ul BraCar £39.95
NA0O/2 5 | g s g % e e"’;';d 220 1A OPDT 14| DPDT a4 |22576MHz 362D 12'aiet18M 3003 Model 756 .95
NAOOg/ : RERTHIGY anres =9 B )& DEDT.CORESIg P peielonrt 54 13.2768MHz 3230 1gMH: 323p We stock thousands more items.
N4004/6 18peach | (5X2%3 215 | Liquid Cr¥sta| Dupua A DPOT 13| sus-min 4AMHz 290p 13.475m 302 | Why not pay usa vist the next time
N4006/7 7 x8x 3§ digh BY5p; 4 digt 975p PB%";,.?-W;G"OZ; TOGGLE 4.032MHz 323p ,00; 362 you are on We are only 5
N41ag8 4 | yaRicaPs : SP changeover 59 |4-433618M  136p » N o Gmetionie,
Sa4 20 | pyam2 165 VEROBOA'(‘)DI (’;“‘Icg 01 01 Spring loaded red | spsy on oft 54 |5-OMHz 365p 27-64810 ;;gp a’:v‘\‘;iiers Atari ‘Space Invaders’
JA/100V 18 i button.  Latching | SppT c/oft 70 15-24288 425p 48MHz p }
w400V 20 | BNT07 0128 | 2 X33 e L e nin SPSTenot @3 | SpoT gof s 12 |e:8536muz_ 2008 10OMHz 323p | ete all on display.
oo = | BB105B 40 24x5 75p 6% — 39 | Brorotey as]DPOT6mgs 70 DIL PLUGS (Headers) -
IA/1000V 30 | BB106 40 | 34x3}" 756 — — = a3 95| DpDTC/OFF 79 14 pin' 35p; 24 pin’ 85p TRANSFORMERS (mams7an. 220-240V)
g 3}x5 88p 92p 72 63 DPDT 8iased 115 i g ! 6-0-6V 100mA: 9-0-9V 75mA: 12-0- 1zv
?Eynri:ton Noise Diode | 3317 295: zso: 210.:, 113?, m:unu:: 3 pole cJover 150 (D‘ltls. ‘;I:c:?t':; 0:0 pin 296p 75mA
)-8A30v 28 | 259 C{ aix17". 387p — — 280p | Push to make 15p  Push Break 25 OPP.page)  |.gVA type: 6V--5A 6V--5A; 9V--4A 9V- 4A
)-8A100V 30 {TRIACS gkt off36 pins  20p gO board 14-;;: Push to change cover momentary 85pf :g\‘/IA:?Aal 25\-/1 32 145\5/\/215;;.5\2\/215/; 12229
0-8A200V 35 | 30/100V 48 | proneace cutler }2"’ v"’!;?afd §§ P | ROCKER: 5A, 250V, SPST 300| 'D°CONNECTORS A e LU USRI
50V 37 | 3a7a00v 50 |—mnsertion tool 7p Veroblock 4P | ROCKER: (white) 5A 250V SP change- {Cannon type) Covers | J2A12V-5A12V-5A 36p (30p plipl
Wy 5| S 2 yena e pettna sy [ bt oo | . P st SUEEC | IRV LSS0 01 B 0B
;I:/GZO(())%V ;z g%gggg g,g Spare Wire {Spool) 80p;  Combs 7p ea. 'B‘OCIKBE:Z.')LIQMS rgd when on. Chrome 9way BSp 110p =] 20\/- 6A s W E I;.ZOp'(SSp ;;ZGP)
- ezel 0V. DPST 850 |15way 112p 60p  125p . N
A0V 35 |Baeooyv a8 [FERRICCHLORIDE|EURQ | ROGKER: (White) 104/250v DPDT 86p |25way 188p  250p  148p| SOVA: 6V-4A 6V-4A; 9v-2 5A9v-2 5A: 12v-
N 12A/100V 60 aq Anhvdrous BOARD | ROTARY: "Make-A-Switch~ Make your }37 way 250p  360p 150p | 2A 12V-2A; 15V-1.5A 15V-1.5A; 20V-1.2A
D Aeo0y e | 12A/200v 70 | 175p + 40p p&p 3 own multiway Switch as required. Shaft- 20V-1.2A; 25V-1A 25V-1A: 30V--8A 30V--8A
124300V 59 | |24/800v130 inga y has adjustable stop. EDGE CONNECTORS 365p (60p p&p)
12A500v 92 | J6A100V 95 | pALO ETCH RESIST | BIMBOARDS Accommaodates up to 6 Wafers 90p DIL double type 100VA: 12V-4A 12V-4A; 15V-3A 15V-3A;
12AB00V .150 15%388\\// ’135 Pen + Sparetip 78, £8.25 | Bresk before make Wafers. Silver contacts, 1 .156_| 20v-2-5A 20V-2.5A; 30V-1-5A 30V-1.5A°
154700V 195 | 1& 2 g 1 pole/12 way: 2 pole/6 way: 3 pole/ |s vitches|2Xx10way — 85p | 40V-1.25A40V-1-25A; 50V-1A 50V-1A
37106 150 | 3ok 125 | COPPER CLAD BOARDS 4wy lalncle/Siaa’s pol/2ivey | N3P 2x15way — 93p 695p (74p p&p).
87116 180 | 222600y 2a5 | Fibre  Single-  Double-  SRap | Mains DPST Switch to it 4%p | (SPST) [2x18 way 1150 1205 | (.6 P&P charge to be added above our perml
C106D 38 { 128000 120 | Glass sided sided 9.5%x8.5° geen pacegs L 4 way %"%% way :igp }gg" postal charge.)
MCR101 32 | ——— | 67x6"  90p 110p 5p ROTARY: (Adjustable Stop Type) S50l b 50 wal oy
TIC44 22 | piac 6" x12 150p 138 1 pole/2 to 12 wi J 2p/2 to & way, 3 pole/ Bgav 2x36 way 194p — ‘PE PROJECTS: Rhythm Generator, Diamatics
TIC45 28 2 10 4 way, 4 pole/2 to 3 way 43p L modem, Temp. Controlier, Dlgltal ‘Multimeter
a4 140 | sT2 25 | SOLDERCON PINS 8 way 2x40way 210p
100 pins 60 500 pins 250 alns .4 Amp  52p 2x43 way P —
2N444 T. g 5 s 5 ROTARY: Malns 250V AC, 4 A 2, 116p 3 232 and Freq. Meter etc., Send SAE for list.
: —
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Build the Practical Efectronics
handheld DMM.This superb product
offers professional precision with
extended battery life. Five function
operation (AC and DC VOLTS, AC
and DC CURRENT, RESISTANCE)
with ability to check diodes. 0.5” LCD
display with ‘Battery Low’ warning.
Auto-polarity, Auto-zero. Full protection
against transients and overioads with
ability to withstand mains on any range.
0:5% basic DC accuracy and 15
different ranges. It measures AC/DC
voltages from 0.1mV to 500V. AC/DC
current from 0.1uA to 2A. Resistance from
0.1Q2to 2M(1. 200 hour battery life.

The Kit contains all parts needed to
construct the multimeter plus assembly
instructions, battery and test leads.

We also offer a calibration service
(£5.00 + VAT) and a trouble-shooting and
calibration service (£7.50 + VAT). Various other
component parts are also available as listed.

The multimeter is also available fully assembled
and calibrated at a cost of £39.70 + P&

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon,
Essex. Telephone No: Basildon (0268) 727383.

September

+ VAT.

1980

Name
Address

10

FEATURED
ASA
PROJECTIN

PRACTICAL
ELECTRONICS

£ [P&P| VAT TOTA

PE-DMM KIT[32.95! 1.00 | 509 | 39.04

~ ICL7106] 8.95| 0.50 | 142 | 10.87

LCD DISPLAY| 7.95| 050 [ 127 |- 9.72

PCB| 495[ 050082 | 6.27

FULLY ASSEMBLED|39.70} 1.25 | 6.14 |47.09
DMM (INC. LEADS)

0: Lascar Electronics, Unit 2, Thomasin Road, Basildon, Essex.
Please send me Data[] FULLY ASSEMBLED DMM (INC. LEADS) £47.09 []
PE—DMM KIT £39.04 [] iCL 7106 £10.87 [] LCD DISPLAY £9.72 [} PCB £6.27 (]

Tel. No.

| enclose cheque/P.O. value




Enter the 80°'s with SAXON Exudiidds

Vouchers with our new

catalogue over 200 items of

STEREO DISCO SYSTEMS All systems complete disco systems, lighting and

WITH LIGHT SHOW & DISPLAY with loudspeakers, leads, accessories. Send £1.00 now.
& 2 years warranty

STANDARD CENTAUR 100W EXAMPLES:

’ Fuzz lights £26.75
£299 incl. VAT Deposit £60 Py Projectors from £55.50
12 mth e £24 or 24 mth « £14 20 A) Strobes £35-£220

DEPOSIT Rope lights 8 mt £59
SUPER CENTAUR 200W CREDIT Disco stands £29.75
£389TEVAT g P.A Echo chambers from £77.50
p ' : 100W speaker £29.50

12 mth = £32.03 or 24 mth « £18.75
mth 2.03 or 24 mth 1 o Lsornssz;fxni 10 R ey £199
GXL 200W with PDF BINS e 106k fogThia s
800W spot bank £55

£489 incl. VAT Deposit £99
12 mth « £39.16 or 24 mth « £22.91

CUSTOM CENTAUR

100 WATT

£229 inc, VAT

Dep. £46

or 12 mth« £18.38

Mixers, mics, amplifiers,
or 24 mth« £10.76

400/600W

* Tape & mic inputs

with four PDF 100A Bins « Top Quality o Faor mixiginbi AT g;)osanecrll(g light units, tl’)l;:.)-
£899 incl. VAT Deposit £167 :0‘:‘""_‘2';.'“:‘ o * Bass & trable controls e machines, mirror balls,
12 mth « £72,19 or 24 mth « £42.25 9 Sturdy construction helicopters, bins, consoles,

* Twin Piezo cabinets and much more.

MINI DISCO 100W 200 Watt £348.18 inc. VAT Dep. £70.16
MONO * Twin 200W cabinets 12 mth « £27.92
* Six inputs—three channels 24 mth @ £18.34

£249inc. carr. & VAT
12 mthe £19.98 or 24 mth « £11.70

JUSTPLUG IN
AND GOl

SAXON ALL MAIL & CREDIT ENQUIRIES TO . Full range of Pluto, D.J.
ENTERTAINMENTS CROYDON TO ORDER
333 WHITEHORSE ROAD Send cheque/crossed POS or Telephone (01) 684 6385
CROYDON Access/Barclaycard. Telephone orders accepted
SURREY CRO 2HS For Credit Sales & Enquiries Ring
Tues-Sat 9am-5pm SUE ABEGG ON (01) 684 8007/0098

Dep. £50

AND IF WE HAVEN'T GOT

AP100 IT-WE'LL GET IT!

AMPLIFIER £67.50
AP200 AMPLIFIER £119 U

Lightomation products in
stock
Send £1 now for your
catalogue — worth £3011!

Handysize Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDERTO DO
A PROFESSIONAL JOB AT HOME

oxidised surfaces and makes fast, reliabie soldering easy. No extra flux is required.

[~ »
handy solder &) handy size reels of SAVBIT, WIRE
et | et 40/60, 60/40 & | i STRIPPER
Pl ety ) 25 ALU-SOL 5/ & CUTTER
Ersin Multicore ’ 3 oys most 51265 of flox and

avbit Solder. . j i
B Fith A eases These latest Multicore solder reels are gig‘:'sm:’: s\grti?\g .
life of copper bits ideal for the toolbox. Popular specifications automatic opening.
g).’ ‘05‘”“33- cover all general and electrical applications, plus a major . Easy grip handles and
22 P advance in soldering aluminium. Ask for a free copy of ‘Hints on g:?"g'e locking device.
For soldering Soldering’ containing clear instructions to make every job easy. £2 48 inc. VAT. )
fine joints Ref. | Alloy [Diam. |Length Use Price - —
i mm. metres
e S MULTICORE WICK
PC115 provides 6.4 metres Size 40160 1.6 10.0 For economical general OO f
approx. of 0.71 mm solder 3 Tin/Lead purpose repairs and
for electrical joints. £3.91 Absorbs solder
fine wires, small Size |ALU-SOL| 16 8.5 For aluminium repairs. instantly from
SIS 4 4 Also solders aluminium tags, printed
and printed circuits. 1o copper, brass etc. £6.00| | circuits etc.
PC115 £1.15 Size | 60/40 0.7 39.6 For fine wires, small Only needs
Or size 19A for kit wiring or 10 | Tin/Lead components and printed 40-50 Watts soldering iron. Quick
rzaflo atnd TV repaurs.' circuits. £3.91 | | and easy to use. Non-corrosive.
.1 metres approx. o q For radio, TV and
1.22 mm solder. S1|22e SLL 12 e similar work. Increases Size AB10£1.38
Size 19A 97p copper-bit life tenfold.  [£3.91 | L 3 J

Sole UK Sales Concessionaires: Prices shown are recommended retail inc. VAT. From Electrical

H i.Fi H imi and Hardware Shops. In difficulty send direct. ptus 40p P&P.
B'b HI F' ACCGSSOI’IGS lelted’ Prices and specifications subject to change without notice

Kelsey House. Wood Lane End, Hemel Hempstead. Herts. HP2 4RQ
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Master Electronics
the new Practical way.

/
7

AND |
DOING*~

Conquer the 'Chip’— Easy-Fast-Exciting !

AND MASTER ALL THE NEW TECHNIQUES @ Recognition of Electronic Components.

o

/

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
® Experience with handling Solid State Circuits
@® Buildan Oscilloscope. and 'Chips’”’.
@ Carry out over 40 full experiments @ Testing and Servicing of Radio, T.V., Hi-Fi
including work on Digital Electronic and all types of modern computerised
Circuits. equipment.
I—— - _CoEJr_Brau;g :—w_i-tzout any obligation. Po?to — T == _—Pag/am
| = BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL |
| n 4 Cleveland Road, Jersey, Channel Islands. |
| N T T A (SR s O s ¥ [ W 0, o T o B0 o Blkedol o ARTAER LT o e o BT I
| E P T = N D Il T D g el T m |
L e e, s BMIGET L;;'_';';';‘@ic'eé@é_é__l
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D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

BASIC COMPONENTS SETS include all necessary
resistors, s, potenti

and transformers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not included but most of
these may be bought separately. Fuller details of kits
PCBs and parts are shown in our lists.

LAYOUT DIAGRAMS are supplied free with all PCBs
unless “as published™.

PHONOSONICS

MAIL ORDER  SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS,
COMPONENTS TO A

KITS AND
WORLD-WIDE
MARKET

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities than the
targe Formant and P.E. synthesisers the functions offered by this
design give it great scope and versatility,
Setof basic componentkits {excl, KBD R’s & tuning pots =
see list for options available) and PCBs {incl. layout charts}
KIT38-25 £80.12

""Sound Design' booklet £1.00
P.E.128-NOTE SEQUENCER
Enables a voitage lled synthesiser to y play pre-

programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are extemally varlable.
Set of basic comps, PCBs and charts
KIT78-7 £35.58

Setof text photocopies £1.36

P.E.16-NOTE SEQUENCER

Sequences of up t0 16 notes may be programmed by the use of
external panel controls and fed into most voltage controlled
* synthesisers.
Set of basic comps, PCBs and charts |
KIT86-6 £33.60

Set text photocopies £1.84

P.E.STRING ENSEMBLE

A multivoiced polyphonic string instrument synthesiser.
Set of basic comps, PCBs & charts
KIT77-8 £107.86

ELEKTOR ELECTRONIC PIANO

A touch-sensitive multiple-voicing piano using the latest integrated
circuit techniques for the keying and envelope shaping, and virtually
etiminating “bee-hive’’ noise -hitherto inherent in previous
electronic planos.

§-actave set of basic comps and PCBs {as publ.)

KIT80-9 f£146.66

Additional 3-octave extension and basic parts and

PCBs (as published) KIT80-10 £56.36

Set of text photocopies £1.81

ELEKTOR FORMANT SYNTHESISER

A very sophisticatged synthesiser for the advanced constructor
- who putsperformance before price.
Set of basic comps, PCBs (as publ.)
KIT 66-14 £255.45
Setoftext photocopies £7.83

ELEKTORDIGITALREVERB UNIT

A very advanced unit using sophisticated i.c. techniques instead of
mechanical spring lines. The basic delay range of 24 to 30mS can
be extended up 10 450mS$ using the extension unit. Further delays
canbe obtained using' more extensions.

Main unit basic comps and PCB (as publ.)

KIT 78-3 £565.40

Extension unit basic comps and PCB (as publ.}
KIT78-4  £52.77
Text photocapy - 86p

NEW KITS

ELEKTOR CHOROSYNTH

A 2{-—oclave Chorus synthesiser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet amongst
many others. Experienced constructors can readily extend the oc-
tave coverage.
Basic comps, PCBs and charts but excl. sw’s
KIT 100-8 £44.39
Text photocopy 70p

ELEKTOR SEWAR

For use with Elektor Analague Reverb to give greater flexibility to
the reverb effects.
Basic comps, PCB (as publ.) KIT 101-1 £22.53
Text photocopy 680p

ELEKTOR FUNNY TALKER

Incorporates a ring modulator, chopper & frequency modulator to
produce fascinating sounds when used with spesch & music

signals.
Basic comps, PCB {as publ.) KIT 99-1 £9.60
Text photocopy 40p

ELEKTOR FREQUENCY DOUBLER

For use with guitars & other electronic instruments to produce an
output one octave higher than the input. Inputs and outputs may
be mixed to give greater dépth.
Basic comps, PCB (as publ.) KIT 98-1 £5.48
Text photocopy 20p

P.E. SPLIT-PHASE TREMOLO

A simple but effective substitute for a rotary cabinet. The output
of an internal generator is phase-split and modulated by an input
signal from an electronic guitar or other Instrument. Output
amplitudes, depth & rate are variable. May be fed 10 one or two

amplifiers.
Basic comps, PCB & chart KIT 102-3 £17.68
Text photocopy 6Sp
P.E. MINISONIC WAVEFORM
CONVERTER

A simple converter that modifies the Minisonic sawtooth

waveform to produce triangle and sine outputs. Ideaily one

should be used with each Minisonic VCO.
Basic comps, PC8 & chart

DISCO-CROSS FADER

The cross-fade between 2 'decks is switch-initiated and can be
preset on the panel for a cross fade rate of between about ‘} sec
& 24 secs. Basically a stereo unit but may be used in mono.

Basic comps, PCB & chart KIT94-1 £11.83

KIT 96-1 £3,98

P.E.GUITAR MULTIPROCESSOR

An extremely versatile sound processing unit capable of producing,
for example, flanging, vibrato, reverb, fuzz and tremolo as well as
other fascinating sounds. May be used with most electronic
instruments.
Set of basic comps, PCBs & charts (excl. SWs)
KIT85-5 £54.56

Set of text photocoples £2.52

ELEKTOR RESONANCE FILTER

Allows a synthesiser to produce a more realistic simuiation of
natural musical Instruments.
Set of basic comps, & PCB (as publ.)
KIT82-2 £2245
Text photocopy 57p

P.E. GUITAREFFECTS UNIT

Modulates the attack, decay and filter characteristics of a signal
from most audio sources, producing 8 different switchable effects
that can be further modified by manual controls.
Basic comps. PCB & chart
KiT42-3 £10.37
Text photocopy 238p

P.E.GUITAROVERDRIVE

Sophisticated versatlle fuzz unit incl. variable controls affecting the

fuzz quality whilst retaining attack and decay, and also providing

filtering. Usable with most electronic instruments.
Basiccomponents, PCB & chart KIT56-3 £11.22
Text photocopy 88p

P.E. SMOOTH Fuz2z

Basiccomponents, PCB & chart KIT91-1 £6.40
Text photocopy 55p
TREMOLOUNIT
A slightly modified version of the simple P.E. unit.

Ba_siccornponems, PCB & chart KIT 54-1- £3.74
GUITAR FREQUENCYDOUBLER
A slightly modified and extended version of the P.E. unit.

Basiccomponents, PCB & chart KIT 74-1 £6.19

Text photocopy 39p
P.E. GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.

Basic components, PCB & chart KIT75-1 £6.73

Text photocopy 38p
P.E. WAH-WAH UNIT
Can be controlled manually or by integral automatic control.

Basic components, PCB & chart KIT51-1 £4.93

P.E. AUTO-WAH UNIT

Automatically gives Wah or Swell sounds with each note played.
Basiccomponents, PCB & chart KIT58-1 £9.68
Text photocopy Si3p

ELEKTOR WAVEFORM CONVERTER

Converts a saw-tooth waveform into sinewave, mark-space saw-
tooth, regular triangle, or square-wave with variabie mark-space.
Basic comps, PCB & chart, but exch. sw's
KIT67-1 £9.24

P.E. SWITCHED TONETREBLE BOOST

Provides switched selection of 4 preset tonal responses

ELEKTOR ANALOGUE REVERB Basic components, PCB & chart KIT89-1 £4.34
S O et A P.E.PHASER R 24
g;:‘? r:'cjplrl‘z""laoofnsspav’\‘dg‘th:ezt;di:it;':iaa‘lﬁs:t"gx!::di ::?:'::;‘:g An automatically controlled 8-stage phasing unit with integral
200mS. May be used in either mono or stereo mode. Dscé‘:;i‘ig:;omponents PCB & chart KIT88-1 £10.89 P.E. TREBLEBOOSTUNIT
Malnunitbasic component set KIT83-1 £29.49 2-Notch extension, PCB & chan KIT88-2 £6.36 A simple treble boost unit with manual control depth.
Additional Delay basic components KIT83-2 £20.07 Text photocopy 68p Basiccomponents, PCB & chart KIT53-1 £2.92
PCB (as publ.) to hold both kits PCBY973 £4.52
Text photoco, 67,
e ® | ELEKTORPHASING & VIBRATO P.E. SYNTHESISER
Includes manual and control over the rate of phasing & The well acclaimed and highly versatile large scale mains operated
ELEKTOR RING MODULATOR . vibrato, and has been slightly modified to also include a 2-input synthesiser. Other circuits in our lists may be used with it to good
Compatible with the Formant & most other synthesisers. mixer stage. advantage.
Set of basic comps & PCB (as publ.) Set of basic comps, PCB & chart Basic comps, PCBs & charts
KIT 87-2 £6.84 KIT70-2 £21.67 KIT 23-33 £167.57
“Yext photocopy 38p Text photocopy 67p Set of text photocopies £8.21
10% DISCOUNT VOUCHER ADD: POST & HANDLING ADD 16% VAT ExPORT ORBERSYAR R EiCEET >
¢ . - ut to avok
(pE 83) U.K. orders: Keyboards add £2.70 each. Other goods: Under {or current rate If changed). delay we advise you 1o see our ist for postage rates. Al

TERMS: Goods in current adverts & lsts
over £50 goods value {excl P&P & VAT
Correctly costed, CW.0., UK. orders only
This voucher must accompany order. Valid
until end of month on cover of P.E. Does not
apply to credit card orders.

N.B. Eire, C...

£5 add 50p. under £20 add 75p. over £20 add £1.
Recommended insurance against postal mishaps: add 50p
for cover up to £50, £1 for £100 cover, etc., pro-rata.
Insurance must be added for credit card orders.

B8.F.P.0. and other countries are subject to
higher export postage rates.

photocopies.

Must be added to full total of
kits, discount post & handling
on all UK. orders. Does not
apply to Exports, or

payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list = Europe send 35p, other countries send
75

p.
Note that we do not offer a C.0.D. service and
that our terms are payment in advanca,

PHONOSONICS - DEPT PE88 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-302 6184)
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AND OTHER

PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units contaiming some of
the P.E. projects bullt from our kits and
PCBs. The cases were built by ourseives
and are not for sale. though a small
selection of other cases is available.

LIST—Send stamped addressed
envelope with all U.K. requesis for free
list gving fulier details of PCBs, kits and
other components.

OVERSEAS enquirles for list Europe—
send 35p: other countries—send 75p

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published proj The § ers
claim that these are the finest moulded plastic keyboards available. All octaves are C to C, the

Keys are plastic, spring-loaded, fitted with actuators, and d on a robust alumini; frame.
30ctave (37 notes} £26.50 4 Octave(d9notes) £32.26 5O0ctave(61notes) £39.76
CONTACT ASSEMBLIES {gold-clad wire) — 1 required for esch KBD-note:
Type GJ = SPCO 33p ea. Type GB — 2 pr N/O 373p ea.
P.E.V.C.F. . P.E.CONSTANTDISPLAY
A voltage controlled filter extracted from P.E. FREQUENCYCOUNTER

Minisonic project.

Basic comps, PCB & chart KIT 65-1 £8.45
P.E. RING MODULATOR
Extracted from P.E. Minisonic project.

Basic comps, PCB & chart KIT 59-1 £6.35

WIND & RAIN EFFECTS UNIT

A slightly modified version of the original P.E. unit.

Basic comps, PCB & chart KiT 2B-1 £4.84

Textphotocopy 28p
P.E.ENVELOPE SHAPER
WITHOUTVCA

Provides full manual control over attack, decay,
sustaln and release functions. and is for use with an

existing VCA,
Basic comps, PCB & chart KIT44-3 £5.73
Text photocopy 49p
P.E.ENVELOPE SHAPER
WITHVCA

Has an Integral Voltage Controtled Amplifier, and
has full manual control over the A.D.S.R. functions

Basic comps, PCB & chart KIT 50-1 £8.03

Text photocopy 58p
P.E.TRANSIENT
GENERATOR

An ADSR envelope shaper without VCA, and
iti providing Rep: iggering enabling a
synthesisér to be programmed for mandolin or
banjo effects.
Basic comps, PCB & chart KIT 63-2 £7.62

Text photocopy 58p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE
Allows external inputs such as guitars, microphons

etc., 1o be processed by synthesiser circuits.
Basic comps, PCB & chart KIT 81-1

P.E.TUNING FORK

Prod 84 switch-selected fr y
tones with an LED monitor clearly displaying beat-
note adjustments.

Set of basic components, incl. power supply.

£3.90

PCBs & charts KIT46-3 £23.32
Text photocopy 97p
P.E.TUNINGINDICATOR

A simple 4-octave frequency comparitor for use
with synthesisers and other instruments where the
full versatllity of KIT 46 is not required.
Basiccomponents, PCB & chart, but excl. sw.
KiT69-1 £8.19
Text photocopy 58p

P.E.DYNAMIC RANGE
LIMITER

Preset to automatically control sound output levels.
Basic comps. PCB & chart KIT 2.1 £5.31

A 4-digit counter for 1Hz to 99kHz with 1Hz
sampling rate. Readout does not count visibly
or flicker due to blanking.
Basiccomponents, PCB & chart
KIT79-4 £3135
Text photocopy 78p

P.E.6-CHANNEL MIXER

A high specification sterec mixer with variable
inputimpedances.
Basic components, {excl.sw’s,) and set of
PCBsandcharts.
KIT30-8
Extra 2-channel set with PC8
KIT 90-9
Set of Text photocopies

£61.25

£11.82
£1.50

STEREO HEADPHONE
AMPLIFIER
Extracted from P.E. 6-channel mixer.
Basic components, PCB & chart
KIT92-1

DIGITAL EXPOSURE
UNIT

Controls up to 750 wattsin § secondsteps upto

10 minutes, with built-in audio alarm.

Baslc components, PCBs & charts
KIT93-3

£5.68

£23.27

Text photocopy £1.20

P.E.DISCOSTROBE

A 4-channel light show controller giving a
choice of sequential, random, or full strobe
mode of operation, and with extra audio input.

Basic components, PCB & chart

KIT57-2 £25.12
Text photocopy 78p
RHYTHM GENERATORS

Several ilable, including prog 16
beat 64000 pattern, 128 beat atmost infinite
pattern, and pre-programmed 15 pattern using
either M252 or M253 rhythm chips. A selection
of effects instrumentcircuits is also available.

P.EVOICEOPERATED
FADER
For automatically reducing music volume
during talkover — particularly useful for discos.
Basiccomponents, PCB & chart
KIT30-1 £4.37
Text photocopy 28p

P.E. DYNAMIC NOISE
LIMITER

Very effective stereo circuit for reducing the hiss
founa in mosttape recordings.
Basic components, PCB & chart
KIT87-1 £8.07
Text photocopy 75p

PRICES ARE CORRECT AT TIME OF PRESS.
€. 4 O.E. DELIVERY SUBJECT TO AVAILABILITY.
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your tum.

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
10 success.

I_ Personal Tuition and Guarantesd Success

The expert and personel guidance by fully qualified
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 s completed.”

| City and Guitds Centificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

| Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide.

Age

Address
To ICS, Dept. Y273, intertext House,
London SW8 4UJ

us or telephone 01-622 9911 (all hours)
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Micronta Auto Range Multimeter Gives you correct polarity,
range and measurement —every time. Single function switch
lets you choose DC 4 ranges; AC 4 ranges; DC current
resistance. 4ranges. LCD readout. Exclusive range hold facility.
22-196

8

Micronta 1000 Ohms/
Volt Multitester Very
compact at 89x59x 32

mm. Easytoreadcolour
meter, pin jacks for all
8 ranges. Reads AC V,
DC current and ohms.
Mirroredscale.20-027

Micronta Transistor-
ized Signal Tracer Spot
circuit troubles, check
RF, IF and audio
signals from aerial to
speaker on all audio
eaquipment. It has built
in 5 cm speaker with
volume control.

50x 143 x 38 mm.
22-010

Micronta Dynamic
Transistor Checker
Shows current gain®
andelectrodeopenand
short circuit. Tests low
medium or high power
PNP or NPN types.
Go/no-go tests from
5-50 m A on power
types. “Quick-check”
sockets.22-024
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Realistic Direct Entry Programmable Scanning Receiver Hear

real-life drama on six exciting bands. With direct access to all
frequencies.youcanpunchinactual frequencies for monitoring,
storing in the computer's memory or just exploring. Big
fluorescent display. Phase lockedloopsecurity. 20-9111

TRS-80 Model | C.P.U.’s Ready to run from your TV monitor.
Plugin and startcomputing. Contains 4096 bytesof user memory
and can be expanded to 16K. 26-9051
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ACCRINGTON
37 Ureon Street
ALORIDGE
15 Central Area Develcoment
58 Market Street
INGSTOKE
22 Londor: Street
BIRKE!

Kwik Save Centre, Prenton
BRADF COMPUTER CENTRE
2/4, Forster Square

BIRMINGHAM AREA
BULL RING

528 Bridge Link
S g Centre
44-46“0;L Hill

!
CITY L6
57758 Daie End
CORPORATI
80, Corporation Street
57-58, Dale End
EDGBASTON

COMPUTER CENTRE

Y
7 way

1ELD
749 Bristol Road South

IT'S POSSIBLE, ,
Better Equipment. Lower Prices. No Middiemen!

Practical Electronics September 1980

PERRY BARR BROMSGROVE
20 Lynton Square /8 St. John Street
BROWNHILLS

2268 Coventry Road 50 High Street
SMETHWICK (Lancs|
44/46 Cape Hil 1 The Rock
WARD E DIFF
887 Washwood Heath Road 9 Wood Street
WEDNESBURY LTENH,
Bilston Road 3 Camb'('ay Place
BOLTON Kwik Save Centre
S Neison Square Sealand Road

COVENTRY
P iy Foad 4 Hales Street
132/4 Commercial Road
SRADFORD 12 Mflrm Street
g:f‘e' te 15716 Priestgate
70 London Road 33 Victoria Street
BRISTOL AREA 32/34 Kingseate
BISHOPSTON DUDLEY
13 Gloucester Road Trindle Road Roundabout
a’gmcsgdﬂﬂtk CENTRE EASTBOURNE

on Centre. Langley Shopping Centre

CUIFTON o
146 Whiteladves Road 13 Paris Street

GR!
5 Badminton Rosd Riverhead Cenitre
i HARROGATE
Broadwalk Shopping Centre 34 Oxford Street

4 North Parade

HUDOERSFIELD
Packhar se Shopps
Status Caty, Ch Road
Lmlm%mw

83 Warwick Street
LEEDS

72 Merrion Centre

3 Eastgate

LEICESTER

Market Street

2I5 Comr;‘mm Way

High Street

LIVERPOOL AREA
ALLERTON

90 Afterton Road
New Strand Precinct
OLD SWAN

648 Prescatt Road
ST. JOHNS PRECINCT
68 Market Way

LONDON AREA
BARKING

Kl
8/10 North Street
BAYSWATER
The Collonades.
Pochester Road

*All prices include VAT.

ONLY

BECKE|
ng Centre 144 H

NHAM
Street
23 Catford Broadway
CHESHUNT
92 Turners Hill
CHINGFORD
3 Hall Lane
84 ol High S
lampham High Street
COLLIE?‘W
27, Collier Ros
42 The Broadway
NHAM
297 Heathway
EDGWARE
128 Burnt Oak
23, North Mall.
ENFIELD
10 Colman Parade
H RSMITH
142/4 King Street
NI
24 Sentinel Square
ORPI
5 The Walnuts
PALMERS GREEN
379 Green Lanes
ROMFORD
27 Coller Row Road
SEACOAL LANE
1/2. Seacoal Lane

STREATHAM

254 Streatham High Road

TOTTENHAM

455 High Road

123 High Street

WAL

239 Walworth Road

WAN

107/9 High Street

WELLII

7 Embassy Court
IMBLE|

124/6 The Broadway

LUTON
157 Dunstable Road
mANCHESTER AREA
Untt 71, Arndale Centre
BRAMHALL
14/15 The Centre
67 High Street
67, High Street.
COMPUTER CENTRE
36. Market Place,
HYDE
4/8 The Mah
RADCLIFFE
25 Béxhbum Street
The Mall

CITY CENTRE
;lndlle Centre
Arndale Centre

NEWBLRY
14 Barthoiomew Street

Weston Favel Shopping Centre

NOTTINGHAM AREA
ARNOLD
126/8 Front Street
BEESTON
30 The Square
NUNEATON
1 Church Street
OXFORD
9/10 St. Clements
dige
0ad
Ao
64 R?ai Parage
PORT TALBOT
Aberatan Centre
READING
18 The Butts Shopping Centre
RUGEY
25 Church Street
RUNCORI
120 Runcorn Shopping City
140 Migh Street

RY
DT_SFN» Latch
E The Forum Shappng Centre
293 NIE Street
East St. Centre
TAFF!
6 Sheridan Shopping Centre
ST. HELENS
Centre
- TRENT
Hanley 16 Charies Street
SUNDERLAND

]

Finger,

4 Fawett Street
kg s

igh Street
206 High Street

134 SVJ!SUM

TYNE AND WEAR
AREA

23
SH

19-20. Hillsborough Shopping Centi
SHIELDS ROAD S

Centre

74 Bradiord Street
The Precinct
8 St. Nicholas Street
779 v Pace

I
YORK —
5 Church Street

Ofters sutrect t0 availateiity Instant credit available m most cases.

Prices may vary ) indiwidual stores

Access. Barclaycard and
Trustcard weicome

X

DEALER

Most items aiso available at Tandy Deaters Look for

arland




Buying one of our PROJECT PACKS will save you the
frustration of twacking down those evasive components
that hold up the completion of your project. Qur packs
include Printed Circuit Board, all the components listed
in the article together with sockets and solder. Cases, knobs
etc can be supplied as extra items if required. Ask for more
information ... |
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HOW TO ORDER

Send a cheque or postal order to Doram Electronics Ltd,
Fitzroy House, Market Place, Swaffham, Norfolk PE37 7QH.
Al prices INCLUDE VAT, please add 40p for postage and

packing. 24 Hour Answering Service available for ACCESS 1
orders.
Telephone: Swaffham (0760) 21627. Telex 817912 Doram G.

ey

company |

h—-————

date with the world’s finest
electronic kits—with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and, as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in
stamps and beat the demand.

To: Heath Electronics (U.K.) Limited, Dept (PE 9),
Bristol Road, Gloucester, GL2 6EE.

Please send me a copy of the Heathkit catalogue.
I enclose 25p in stamps.

Name

Address. -

N.B.If youare already onthe Heathkit mailinglist you will
atuomatically receive a copy of the Heathkit catalogue without s
having to use this coupon. When you receive your

] catalogue you will get details of this free offer. m

Solder g
Iron otter

FREE

HEATH |
Zuw
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SPECIAL OFFER!

4K CMOS RAM (1K x 4) 450 NS
ONLY £7.951 (8 for £50)

The TC 5514P from Toshiba, CMOS equivalent of the 21141
using CMOS technology. Ultra low power dissipation
means it can be used as battery-operated portable
memory system and also as a non-volatile memory
with battery back-up. Operates from a single 5V
power supply with static operation, hence no refresh
periods and a much simplified power supply circuit
design. Three state outputs simplify memory expansion
for minimum data retention voltage is 2V, the battery
back-u system needs only simple circuit. Toshiba's
inal C2MOS technology also means wide operating
noise margins. The TC 5514P is moulded in a dual-
m-ln,ne 18 pin plastic package 0-3 inch in width.

PRIME COMPONENTS

LOW PRICES

All our micro chipe are at micro prices. Oon’t be 'oolod by low prices. We do
not offer for sal ub-spec or rebranded devices. At our parts are

new, first qua factory pnme full spec de: . It is also our policy to offar
you the best of new devices that become mlable and these are featured
regularty. Prices are exclusive of p&p and VAT - please refer to ‘'Ordering In-
formation'* before ordering. Official orders from Schools, Collages, Universities
and Gov. Authorities accepted.

Low Power Dissipatio
~10pW/BIT (TYP.} @ 3 OV (STANDBY)
-10uW/BIT (TYP.) @ 5:0V (OPERATING)
Data Retention Voitage 2V to 5-5V
Single 5V Power Supply
18 PIN Plastic Package
Full Static Operation
Three State Output
tnput/Qutput TTI Companble
Fast Access Time 450NS.
Toshiba’s TC5514P (industry type 6514) is a full static
read write memory organised as’ 1024 words by 4 bits

MEMORIES

MEAY X-RATED CLOCK! o £19.99

Operation with tunes in external PAOM if re-

quired (2708).

Single supply {+5V) operation.

Tunes include: STAR WARS BEETHOVEN'S

BELLS, ' YANKEE
Q ., STAR SPANGLED BANNER,

CLEMENTINE, GOD SAVE THE QUEEN, O

SOLE MIO, WESTMINSTER CHIMES, and

DESCENDING OCTAVE CHIME plus many

mors ! with detalled spacs and instructions.

N WITI Custom high impact moulded
LM ZULU 1l CLOCK KIT WITHCALENDAR AND oo With ruby lens £4.89
RO 7 P&P 82p + VAT
74C98  125p X-TRA VALUE: All th nents and high quality plated G-10 PC Board: ided.
Oy 00 e compone igh quality plate oards are provi
;;85‘\450 NS 125: WDA000R 19300 ;48127 100p X-TRA CARE IN DESIG f No wires between readout board and clock board. Large
7402 27165V 450 NS _ 995p 5o [RENE0 1ice on layout :
7403 2532 32K 450 NS 74 P ~CELLENCE IN IDEAS: 5 years ddesn%\ed products for the amateur radio market.
7404 ATOR C162 145p X-CELLENCE IN INSTRUCTIONS: Clear step-by-: star instructions with * quality
7409 74C163 145p iltustrations. The assembly manual is not a read-between-the-lines afterthoughti
7410 7805/7812 55p 74C192 175p X-TRA FEATURES: There has never been a clock kit with so many features - at any
7412 18 AY-5-1013A 325p | 7905/7912 65p ;:E}sg };59 pricel
7513 zsp 4051 AY-3-10150 398p | 78HO5SC 575p 2 9 Sp * Unit oparales on either 12VAC or 12VDC.
2220 16b | 4052 IM6402 IPL 2250 | 7BHGKC 625p 4C195 175p * On board QUARTZ XTAL TIMEBASE.
7430 P = - 74C303 45p « Automatic BATTERY BACKUP. Never worry about power faltures again|
7:32 A POLAR PRO * Reads true 24 HOUR TIME and 31 DAY CALENDAR.
7430 oL * Unique f:lOX(m CIRCUIT activates readouts with a handclap or they can be turned on
= constantly.
;22% - - JRgY3448/512x814 NSo I * When used mobile readouts blank ignition is off.
7473 BOARO 0O 93453 1kx4 40 N‘g - * Special NOISE SUPPRESSION and battery reversal circuits.
7474 AY-5-2376 795p p.0.3. * Bright }” LEDs show hours, minutes and seconds.
7475 OrFY O ‘93451 1kx8 45NS
7476 ONTRO p.0.s. | Just clap your hands and the time for followed by the date for 4 seconds. A low cost 9V
7490 71 B- 93511 2kx8 50 NS transistor battery provides stand-by power in the event of power fa|luras up 10 4 hours. With the addition of a low
7492 S/0 Inverted Bus 2995p p.o.a. | cost 12V 300MA transformer, the unit will work on AC.
7493 5 'E[/)[;791 8-01
e D/D Inverted Bus 49980 | TN ES SYNTHESIZER ULTRASONIC SENDER RECEIVER KIT
74123 S/D Inverted Bus 3495p jThe AY3-1350 s a MOS microcomputer | TOTAL SECURITY! Completely invisible ultrasonic {23KHZ). Sound beam works like a photo-
74154 FD1793 8-01 thes ot preprog tunes for | electric beam but is unaffected by hFhl heat or noise. Separate Transmitter and Receiver can be
74157 0/D True Bus 5495p | applications in toys. music boxes and doot | ysed from 6 inches to 25 feet! A solid object breaking the beam causes an output t0 go low 4hat
74122 FD1794 B-01 cf""'"“' e f""d'“’ device has a set of 25 wi|j sink up to 150MA to Drive a Relay, + RIAC etc. Complete electronics are provided. Works on
74125 S/D True Bus 3495p | different popular and classical tunes In addition | 12y [C (ynregulated) and draws fess than 100MA. Use it for burglar alarms, object counters,
74196 FD1795 8 O/D inverted (S TS moRwguene 251y automatic door openers, automatic door bells, etectronic rat trap {?) and more.
74196 Bus, side select  5995p | FEATURES ONLY £19.93 P&P 67p + VAT. i
74283 FO1797 B 0/O True Bus, | © Minimal external components. J P
74290 side select 5995p | Aux:;\::c n:whch -off signal at end of tune for » PROGRAMMABLE DUAL OP
74365 SUPPORT DEVICES o . E AR
; - Envelope control o give organ of piano qualiy. TRANSCONDUCTANCE
e e L o caonchima A fun EASY kit to assemble that emits an ear piercing AMPLIFIER

10 watt dual tone scream. Resembles European siren

sound. Great for alarms or toys. erates from [New from National Semiconductor, the LM 13600

5-12VDC and up to 1 amp {using 1 VvDC 8 ohm
speaker). Over five thousand have been sold. Ail parts
including PC board, less speaker.

ONLY £4.99 P&P 67p + VAT.

prog

amplifier designed 10 be used as a fundamentat
building block in current controlled amplifiers,
filters and oscillators. It can also be used in mul-
Tipleners, timers and even sample and hold circuits.

MC1488 90p
MC1489 90p
DM8123 125p
75150  125p

SE 01 Sound Effects
-

programmable effects generator,
Designed around the new Texas Instruments SN

‘| 76477 Sound Chip, the board provides banks of

MINI DIP switches and pots to program the
various combinations of the SLF Oscillator, VCO,
Noises, One Shot, and Envelope Centrois. A Quad

PC Board features a prototype area to allow for
o

LM1871 RC ENCODER/TRANSMITTER
LM 1872 RC RECEIVER/DECODER

New from National. The LM 1871 is a complete six-channei digitat
proportional encoaer ANA IF (1aNSMITTer INTeNAea TOr Use 83 a low
power, device at carrief fre-
quencies of 27MH1 with a fieid strength of 10,000 uV/meter at 3
meters. In addition to radio controlled hobby toy and industdal
applications, the encoder section can provide a serial input of six
words for hard wired, infra-red or fibre optic communications links.
Channel add logc is provided 10 control the number of encoded
channels from three to six, allowing increased design flaxibility.
When used with tha LM 1872 AC receiver/dacoder, a low cost RF
linked encoder and decoder system providas two analog and two
ON/OFF decoded channels. Super versatile chip. Just out. Just
ook at the features = low current 9V battery operation = on-chip
RF oscillator/transmitter — one timing capacitor for six proportional
channels — programmable number of channels — regulated RF out-

Data sheets 25p each.

it is well suited for use in electronic organs and
music synthesizers, because it can modulate
waveshapes with ease. The 16 pin LM 13600 is
programmable over six decades, allowing it o func-
tion as a basic building block In a broad range of
atectronically programmable resistors and filters. A,
truly remarkable circuit.

ONLY £1.25 + VAT. Data 25p.

DIGIT LIQUID CRYSTAL DiSPlAV
“low bat’ indicator. o

* High Contrast Aatio
* Wide Viewing Angle
* 0-5In Digit Helght £6.45
* ULTRA low Power Consumption LCD 106

LED BAR GRAPH AND
ANALOG METER DRIVER

New from National LM3914. Drives 10 LED direct-|

Op Amp IC i used to Implement an Adjustable | Put pawer — axternai modulator bandwidth control — on-chip 4.6V N
Pulse Generator, Level Comparator and M:umm.. regulator — up 1o BOMMZ carrier frequency operation. v '|°' kol ?.BE'DQ(')“&"“ ! °UW',‘ "‘"0;:
Oscilator for even more versatit 37x3" | LM 1871 £5.50 LM 1872 £5.50 Palr £10.50 | 212100 Meters, R eteainits cog

stacked for more LEDs A super versatile and truly|
remarkable IC.

The low price includes ail arts, assembly manual,
programming charts, and datsiled 76477 chip
spacifications. It runs on a 9V battery Inot in-
cluded). On board 100MV amp will drive & small
speaker directly, or tha unit can be connected to
your stereo with incredible resultsl {Speaker not
included.

COMPLS;’E KITONLY £14.99

* Long Range Operation
* 100mwW
® Visible or Infra-red Response

* 14-pin Dual Indine Clear Plastic Package

'12

udio Output Aut

user adoed circuitry. Essly programmed LR onw 2 "
e T i " {THE NEW ULN-2232A INFEGRATED MOTION DETECTOR] 12 page dara
sounds. The unit nas 8 maltiple of sppiications | The mast SOPHISTICATED MOTION DETECTOR available ] Matchng red bar dispiay MVS7164 ﬂ 15

Data

omatic Timed Reset
OHz Rejection

* Two Sound Patterns

Combining 12L and Bipolar clrcuitry, the ULN-2232 A Motion Oetector is a complex optolinsar IC which ncludes an on-
chip photodiode. high-gain logarithmic and linesr amps. extensive digital circuitry for 80und generation and timing. and
high-current output drivers. Add on five small capacitors, a speaker and power Source and you turn this state-of-the-art
device into a complete Motion Detector sensitive to small changes in light level as a function of time. DETAILED DEVICE

;gggg gggn p + VAT DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-2232A. ONLY £7.6011
P

75361 350p 1
78385 2980 B THE INCREDIBLE NEW MUSIC MACHINE KIT!
72:8:/2 ?gp C1060D 400V/5A Sale 30p ONLY £9.95 plus 65p p&p, and VAT As featured in BYTE, July ‘79

126 175" Based on the new Gi Tunes Synthesiser chip AY-3-1350, with 25
8728 ‘75p AY-3-8910 different popular and classical tunes PLUS 3 different chlmesl Use |(
8795 1755 for musical dogr Bﬂell {up tclv 4Idgor§!|)'At;i10v!vle sor , boy o 0 S 5

Super easy to build, tunes include 'ARS, BEETH VEN TH
T ND o | B e N S YAWER, Sodils, CLavENTg 02
SOUND CHIP : and N

LED OCTAVE CHIMES - plus MANY. MANY M /| |

TIL289 9p [ The amazing AY-3-8910 is a fantastically glves piano or organpc‘]‘:allv AVND \':Juvcano[?é:( Earl‘lv%?epem?\%:"g\
TIL211 13p |powerful sound and music generator.f Sequencel Works from 12V AC or DC or from Mains via 240V
THL212 15p {perfect '&r) -:se vvl:t’h(anv B'?il m;cw pro-| transformer {not supplied).
TiL220 12p {cessor. ntains one channels noise

15p |9 3 ch of con-
trol ols, ‘IG-bn envelope period control, 2

parallel /O, 3D/A converters plus much

more. All in 40 pin DIP. Super easy to

interface 1o the S-100 or other Busses.

ONLY £850 + VAT, Including FREE

re{:nm of 8YTE 79 articlel Also, add

25 for 60-page data manual.

“Perhaps the next famous composer will
not direct a 150-piece orchestra but,
rather, a trio of mlcrocomputers controllin
a bank of AY-3-8910s BYTE July 799

QOrdering information. Unless otherwise
stated, for orders under £60 add 50p
plp. Add 15% VAT to total..All devices
are brand new, factory prime and full
spec and subject to prior sale and
availability. Prices subject to change

without notice. Minimum

SN76477N
TBAB10DAS
TLO71
TLO74
TLOB2
TLO84
TL490
XR2206
XR2207

DISPLAYS
FND500

1 H
HIH TR

Dept. PE1, 4 Meesting Street,

leleEhone order using
ACCESS is £10. If ordering
by post with ACCESS, In-
clude name, address and
card no. written clearly.

4 pole
6 pole

The XR2266 Decoder/Sense & Drive Chip

1] 0
e METS, 93¢ | for toys cars that DRIVE LIKE REAL! nNEW Appledore, Nr. Bideford,

= ONLY £5.451 North Devon EX39 1RY.
‘i;o:,', ruon;: fg;:‘:ns :::(;‘:m S“up This versatile 18-pin dual in-line IC comblnes both the decoder and the sense and Tel: Bideford (02372) 79507
14 pin 9p 20pin 18p 28pin 28, | drive functions to cut remate control circuitry by at least a factor of twol Steering,
16pin  10p 22pin  22p 40 pn 28 | llghts, indicators, speed control — all from the new XR2266 at only £5.451 Telex: 8953084

45p
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Freepost E

Birmingham  ® vat INCLUSIVE PRICES ¢ VISA

B19 1BR

@ FREEPOST ON ORDERS @ ACCESS

SH
W ADD 30p P&P ©® CHEQUE

ELECTRONICS  924-233:2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATEQ

HEF UL 22

HEF 4001 2
MEF4002 22
HEF 4006 e
HEFA007

HEF 3008 100
HEFaO1L a2
MEFa012 22
MEF4013 57
MEF40)4 105
MEF40)S 100
MEFI018 57
MEF1017 100
HEF40I8 100
MEFLOIY 58
MEF4020 Hz
HEF 4021 107
MEF4022 103
HEF4023 22
HEFOZ4 7
HEF 4025 2
MEF4026 244
HEF027 57
HEFs028

MEF4029 "
HEF4030

HEF4Q3) 250
MEF4035 138
MEFAQ40 107
MEF 8041 9
~EF 6042 8
REF043 100

C-MOS surrenens

HEF WL
HEFAO46
HEFa047
HEFa0e?
HEFAOSO
HEFA05)
MEF4052
KEFa03Y
HEFOSS
MEF4087
HEF 088
MEF4O?
MEFA020
MEF4OT
MEF 4072
MEF407)
MEF4TS
MEF076
MEF4O77

HEFa310
HEFASIH

105 | MEFesIZ

133 | werests

109 [ MEFasi7

57 | Werasin

57 | werastv

87 | werszo

90 | meFas2i.

%0 | weFaszs

o2 | mEFas2

475 MEF4534

22 | merasy

22 | merases

22 | Merar2e

23 | mers0007

23 | weraoon

23 | eFaios

23 | mersoled

130 | meraioz

2

4| Volage

21 | Reguiators
80 | (m30208IK] 119
% | uarzacw

81 | uarsoscu
29 | uareizcu 78
208 | uaTeisCy 18
tia | uarracu 97
714 | uarISCU 927
20

135 | wvaraLizes 38

157 | varsLiscs 38

UATBLOSCS 38

LINEAR SEMICONDUCTORS
CAJ0E8 84 Nate s | BCto2L 2
CAJOB0E 77 1nao0t s | scise "
CA31306 99 IN4002 s | scisaL 2
CAYIGOE a8 NG04 1 | sc212z "
CAJtB9E 203 184007 9 | scinL 32
LMIOtAN 34 Inates 4 | ec21e "
LMUGN 78 INS402 15 | aczwe 12
LMIBON 104 2N2369 21 | scse? n
LM3BtAN 198 IN2646 a6 [ scsen i
LMI90ON 7§ 2N2926G 13 | scses ”
MCIA0IP 156 2N308) 19 | ecssy "
NESIT 1) 2N30%4 55 | scsss 15
NESIET 259 2N3085 ss | scyno "
NESSSN 28 1702 9 | scyn i3
NESSEN 66 2N1704 9 80131 39
NESBEN 171 2n3705 10 | 8oz 39
NESTON 485 N3 297 | 80139 9
NESTIN 505 2N3819 722 | s0ve0 39
ACAIIE 146 283820 39 | srReo m
TAAY20S 88 2N3904 9 | eFxas »
TOAN022 M3 2Ns4s? 3 | srvso ”
TDA1034B 239 2NB4SY 3% | sFyYs 13
TLOBICP 84 40613 s | arvig 50
TLOBACN 156 8C107 14 | psx20 Ell
UAMICN 20 8cton 1 | cLeeso 2850
UATOIET &7 8CY08C @ | Ten a8
8C109 "“ P32 ol
é::;:‘ BCIOOB 19 | Treic 13
8C100C 20 | vira2c 1
40omw cav?-c33 | scres 10 | Tie20ss 5
82v88/82X79 8C158 10 | viraoss 60
* Vaoltege 2y scir? 17 1 risay 36

A superb six stage phaser that really gives your guitar fift off. Equals the
best commercial models. Uses latest FET op-amps. Glassfibre p.c.b.

Phﬁ’e COMPLETE KIT OF ALL PARTS AS SPECIFIED............ £16.50
Pack 1. All semiconductor devices.

Pack 2. Resistors, capacitors & preset pot ...
Pack 3. Footswitch, jacks, pot, Mprnmdaun&rwdwam

out ! PE PHASER UNIT P.E. APRiL 1979

. Pack 4. Diecast box and feet ...
Separate parts: TLO62 80p, BF24SB SOp, PCB £1.50, 8 pin sockets
DESIGNER {not included in kit) 21p each.
APPROVED KITS P.E. OCT.
- PE SUSTAIN UNI 1977
™ oy Superb quality, low noise, low distortion sustain unit equal to the very
_ best commercial models. Suits all guitars. Glassfibre p.c.b.
COMPLETE KIT OF ALL PARTS AS SPECIFIED.............. £8.50
rUs ‘n Pack 1. Resistors, capacitors & p.cb, £1.75
Pack 2. All semiconductor devices £1.75
Pack 3. Footswitch, jacks, pot, knob, and banarv clip... ereerennse: £3.28
Pack 4. Diecast box and feet £2.50

Separate parts; XC5053R 50p, RPYBBA 75p, Printed circuit ‘board

W occ. Footswitch £1.80 aach.

o R | o N Complete set of semiconductors £9.75
AMPLIFIER Quality glass fibre p.c.b., printed with component locations .................£3.50
Compiete set of semiconductors £2.30
gEPTXRsAq'%’;D High quality glass fibre p.c.b. £1.50
Murata filters: SFE6.OMA 50p, CDA6.0MC SOp.
P.E. SMOOTH FUZZ UNIT
{P.E. September1979)

This is the Fuzz unit you have been waiting for | Smooth,
clean tone with low noise and low currentdrain. Uses

CAPACITORS glassfibre p.c.b. and latest FET op-amp.
Electrolytic Axisl Ordes Code | Polyester Radial Lasds Order Cods | Eisctrolytic Redial Lesds  Ordar Code COMPLETE KIT OF ALL PARTS AS SPECIFIED....... £8:50
AW 10 +80% Yol Cap OWFeuF| [\ 1.5, C200/352 Styie Cap 362 | ~10% 10 450N Tou Caw 034 ¢ uF
T sy ) e sopesTiagmy Pies o || AN O T G R e POSTAGE & PACKING 25p per order. Orders over £10.00 post free
1.0 s Value . 7 - . o
1 I 2 | 0 | uF | 382 | 20 58 { | ’
3 | 3
2 s | oo Ylasi el i 7 All devices are top grade, brand new and to full manufacturers spec.
& ¢ w2 |6 Y| s |m 22 1
9 0 .
6 . B N A 2 & SRl PRICES DO NOT INCLUDE VAT. Add 15% to all prices.
113 a 9 |k ooes M 7 8 17 (X3 ? ' 8l 9
g & ¢ B 3 2 |10 2 :: ;I 3 s b 'f
015 & 4 s 30
il o e AL |l O ORI = | N CALUERS BY APPOINTMENT
AR o |elalalm
A HE M EERER “VEENRE DAVIAN ELECTRONICS
330 20 | 40 ||| | .
ts0 |20 |3 |5 e gy 13 DEEPDALE AVENUE, ROYTON, OLDHAM OL2 6XD.
n Low Protilg Socket T 12 Of 3
:3 ;: :2 > Valbin]Low Prali sothai TTal (18 o:t ::1 :: PL.8. Components
2700 a2 16 Pin Low Profile Socket Tin 18 DIL SKT 16 Osto Pen, Biue Ink, Siow Drying L)
RESISTORS Order Coda Shkoloton Presets, Ministure Order Code
Carbon Film, Fixed 0.1W, £ Vailues, 100R-IM, Lin. Verticai Mounting 8 M. Prevat ¥
0,29, E24 Vaiuer IRD 10M, 8% Tol. 7 eseh Ren ROY 0.1W, €3 Vaiusr. 100 IM, Lin. Horizontsl Mount 6 Non, Presat W
1007100 {Mdulr 10/Vaius) Skalston Pramis, Standerd B
O.5W. E12 Vaiuet IRO-4M?, 10% Tol, I sech Aes ROY% O.IW, €1 Values, 100R4M?, Lin. Vertical Mounting 11 Std. Prevet v
0 GO 0 3W. €3 Valuer, 100R 4M7, Lin. Horzontel Mount 11 S1. Presen M
Metel Film, Fixed Potentiomatar, Rotery o VeiLy
0 5w, E24 Velues, SREAM, 7% Tol. Beech Ao MAD .
2.5%, EA2 Veloen, 10R.27K, % Tal, 16 secn et PREZ :::,‘f:,v",'_‘j:.“'::,'f:“'ﬂ" S po: t:‘
* Vus ¥ "
. Potentiometer, Sider OvLry
Matal Glaze, Fixed 0.5W, E3 Velue, 2K2470 . Lin a8 SPoILin
0.5W, E24 Vaium, 1M-1IM, 5% Tol. 16 sach Rey VRI? 0.25%, E3 Veluer, 1K0 - 1MO Log - $ Pot Log
*+ Velus * Value

SEND A LARGE SAE. FOR OUR

‘FLOG LIST & OTHER INFO,

MAINS TRANSFORMERS Order Cade Plartic Boxes — Boss Indutisisl Mouldings
Secondares mey be conmected in teriet or Woulded Bon and Close Fiiting Flsnged Lut
Do liel 10 grve wide voITage ringe ABS Boa, C/W Bran Bushes, and Lid In Orsape
Permarses :220, 240V Order Code
L112 weZ 031 » Core 812003 O
BUA  Clamp Type Construction 23 onch T o - e o
Aporos 18% Aegulation F € 56, H16, WIS L1190 W110 080 m Case 81142008 OR
B 1 e Tram 6VA Plastic Boxes with Metal Lich
012v,0-12v G
15y, 015V ABS Basa C/W Ir:u u:.mq_‘n Or.f\:
g Tmm Atuminium Tog Panel Flnwhad Grey
CLZ0E0] Order Code
- ) L85 wss D2§ " Casa 01044001 OR
20v4 - Ciemo Type Construchor . 360 eacn bty e o= 2
Appron 16% Reguiation F € 70, H4B, was L8t wee D8I 200 Ceosa BIM4O0S OR
Sovicay | meenme Eaovs Diecart Boxes
012v, 012V Crecant 80x snd Franged Lia
15v.0-15V Aluminium Box ana Lid in Naturs) Finsh
115V, 017 sv Order Code
020V, 620V L112 we1 D21 120 Caea §1ME003 NA
P L1582 we2 050 18 Came 91MS005 NA
L192 Wt1] D81 34 Cose 8IVSO08 NA
VERO ELECTRONICS PRODUCTS
1ch Varoboard n 200210690 SWITCHES
7 200-21072D HTCHE Order Code
B5/Pack  200.21076C Miniature Toggle = Honeywell
68 20021078H sPDT 67 swaalon
Bich VO OIP Boara 138 20021004 € sPOT  crom 81 SW8a1021
Soot Fece Cutter 107 200 210134 $PDT  Doubte Biac To Contrs 90 swaaioal
Pun inseriion Yool for 040 type i 147 203.21018F oroT w  sweA0
DS P .040 (1001 /Py 20021007G 0POY  ciOM " Sw 8A202)
040 (1001 200210478
200-21341D Mimatuse Puth = C & X
200-24339F s» Pusn Yo Meke, Momentary 62 sv a8
200.21340G s> Pumn Yo Brese, Momentary 82 sw 8833
G Mt LUENCNIC ANTS T PG ARPLILY CyPUT MCULL AI® 2
FULL TATLRY ab ONL arar SOVAR UM 1 taCOULE M - BEIL ACLY otk
1 s ianthing 1=y intpi ol Loaag otion 70 T .
CNE amp PCVER SUPPRL 1 TAC AL K17 = TutLeE /CLTE Jem
ELETERT DECOUEY - tMCTL SONIRCL alD
Ag g weriteny el siban [} MCOLL INERTIA CONDICLLER 14 1+ WCT AZLE 1
PaL INCODER MCOUMATE EAL G | MODEL INERNA CONTACLLLE 1k 1f - oA HaND ungt P
DOPRLER DA LA AN £ N MCDEL INEHTIA CONTICILER L N1 = TRAIS CONGOLL uNIT 1 2500

GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET,
BIRMINGHAM B19 3JR

ENGINEER

Do something PRACTICAL about your future.
Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British |rstitute of

Engineering. Technology will train Courses in

you in your spare time to be an | ¢ g G Elect. Technicians

Electrical Engineer. C & G Elect. Installations

~ Yourisk nothing! We prom- |.ryjscomms, Technicians Exams

ise to get you through your Television Servicing

chosen course-or.refund your Radio Maint. & Repairs (B|ET)

fee! Pract. Radio & Electronics
So, join the thousands who Plus over 60 other

have built a new future through home study caurses.

home study Engineering courses. i i

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TPEO6 Reading RG7 4PF.

I NAME (Block capitals please)
' ADDRESS

— POSTCODE

Other Subjects . AGE
Accredited by CACC Membet of ABCC
N N § N N B N N N N N B N N § |
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GENTS QUARTZ
LCD, 5-function.
Hours, minutes, secs,

Fu;]nth, date, back- ONLY £4.95
ight.
ONLY £4.95
"

GENTS QUARTZ LCD.
SAME AS 1 — Alternative
style.

We don’t believe you
can find better value
combined with quality,
than these — our special
introductory prices.
Compare the savings we
offer and order now.

m CALCULATOR.Very

CREDIT CARD
slim with standard 4
functions plus
memory, percentage
and square root.
Complete with a mock
leather wallet with
credit card pocket.

ONLY £6.95

3

BELTIME 29F. Alarm/
Chrono. Advanced
and accurate, this
watch has 8 time
functions, 4 alarm
functions and 17
chronograph func-
tions. Complete with
backlight and stainless
steel bracelet.

ONLY £19.95

{12

GENTS ANALOGUE
QUARTZ. Conven-
tional display, ac-
curacy normally
associated with digital
watches. Automatic
calendar, elegant and
robust.

ONLY £19.95

[3]

QUARTZ LCD Slim
Chronograph. 11-
function. Hours, mins,

secs, 6 digit-month, date,
day of week, 1/100 sec
stopwatch, split and 'lap
modes, backlight.

ONLY £7.95

[a)

with on/off indicator.

ONLY £8.95

QUARTZ LCD ALARM.
6 digit, hours, mins, secs,
day, date. 24-hour alarm

E QUARTZ LCD

Alarm/Chronograph.
22 functions. Hours,
mins, secs, day,
date, month, 1/10
sec stopwatch, split
and lap modes, 12
and 24 hour modes,
24 hour alarm.

ONLY £12.95

R

i

LADIES QUARTZ
LCD SAME AS 10.
Alternative "“Round”
shape. Available in
gold or silver colour.

ONLY £8.95

Send stamped addréssed

envelope for Colour

Brochure of 120 other
bargains.

Practical Electronics

September 1980

QUARTZ LCD
Musical Multi-
Alarm/ Chronograph.
6-digit. Hours, mins,
secs, day, date,
1/100 second
stopwatch, split and
lap modes, 24 hour
alarm, dual time
zone.

ONLY £13.45

E SINCLAIR
PROGRAMMABLE

SCIENTIFIC
CALCULATOR

Genuine programmable model I
using micro processor
technology, this amazing device
is mare like a computer than a
calculator. Complete with
programme library book con-
taining approx. 370
programmes for ELECTRONICS,
MATHS, PHYSICS,
ENGINEERING ETC. Limited
quantity available.

ONLY £7.95

+ 75p carriage.

LADIES QUARTZ
LCD. 5-function as
Gents No. 1.
Available with black
or white face.

ONLY £5.95

At o -

T

DE7 1DY

BEBLMOOKR Ui |

78 CASTLE STREET,
MELBOURNE, DERBY,

All watches have fully ad-
justable, matching
stainless steel straps, and
demonstration battery
fitted (this battery is not
guaranteed). Please add
60p for each spare battery
required.

All products carry a Full 7-
Day Money-Back Reassu-
rance, plus 12-Month
Guarantee. Prices include
VAT,

LADIES QUARTZ
LCD. SAME
FUNCTIONS AS 8. —
Alternative style.
Available with black or
white face.

ONLY £5.95
LADIES QUARTZ
LCD. 5 functions.

Dress Style. Functions
same as 1. Available
in gold or silver colour.

ONLY £8.95

Plesse send me iterns

| enclose cheques/P.Os for £

sevesenneees {list nUMbers| l

NAME

ADDRESS

Please add 55p P/P per item

PE4
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Price breakdown

'I'he Sinclni‘r 1X8.0.

£7995

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-

ment...now make the kit!

This is the ZX80. ‘Personal Computer World' gave

it 5 starsfor ‘excellent value. Benchmark tests
say it's faster than all previous personal com-
puters. And the response trom kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and withiout VAT. This is'so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices.

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computerat home...PCB, with IC sockets tor
all ICs; case; leads for direct connectionto a
cassette recorder and television (black and
white or colour); everything!

Yet the ZX80 really is a complete, powerful,
tull-tacility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80 is programmed in BASIC, and you
canuse it to do quite literally anything from
playing chess to managing abusiness.

The ZX80is pleasantly straightforward to
assemble, using a tine-tipped sotdering iron.
Itimmediately proves what a good job you've

ZX80 and manual: £69.52
VAT: £10.43
Post and packing FREE

done; connectittoyour TV. linkitto an
appropriate power source*...and you're
readytogo.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
allICs.

@® Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

@® New rugged Sinclairkeyboard, touch-
sensitive, wipe-clean.

® Ready-mouided case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder.)

@ FREE course in BASIC programming and
user manual.

Optional extras

@ Mains adaptorof 600mA at9VvDC
nominal unregulated (available
separately-see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available~see coupon).

rUse a 600mA at 9V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon).

.The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not just another
personal computer. Quite’apart fromits .

.exceptionally low price, the ZX80 has two
‘uniquely advanced components: the Sinclair.

BASIC interpreter; and the Sinclairtéach-

" yourselt BASIC manual.

The'unique Sinclair BASIC mterpreter offers

remarkable programming adyantages:

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing: Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.

@ Unique syntax check. Onlylines with correct

syntax are accepted into programs. A cursor .

identities errorsimmediately. This prevents
entry ot long and complicated programs with
taults only discovered when you try to

run them.

@ Excellent string-handling capability ~takes
‘up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
torequest aline of text when necessary.
Strings do not need to be dimensioned.

@ Up to 26'single dimension arrays.

@ FOR/NEXT loops nested up to 26.

@ Variable names of any length.

@ BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit tacilities, allows
modification of existing program lines.

@ Randomise function, useful forgames and
secret codes, as well as more serious
applications.

® Timerunder program control.

® PEEK and POKE enable entry of machine
code instructions. USR causesjumpto a
user's machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

@ All characters printable in reverse under
program control.

® Linesof unlimited length.
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Fewerchips, compact
design, volume production-
more power per pound!
The ZX80 owes its remarkable low prlce to

its remarkable design: the whole system is

packed on to fewer, newer, more powertful
and.advanced LS| chips. Asingle SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80’s 1K byte RAM Is
roughly equivalent to 4K bytesin aconven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is taster than all other personal computers.

No other personal computer offers this
unique combination of high capability and
low price.

Z80 A microprocessor=new,
faster version of the famous
Z-80 microprocessorchip,
widely recognised as the best
ever made.

Socketsfor TV,
cassette recorder,

power supply.

SUPER ROM.
Clock.
Rugged,
flush,
Sinclair
keyboard.

UHF TV
modulator.

RAM chips.

September 1980
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8 i an ZX80 software-
{? éEE'I‘:’:),'“‘?EIf:N THEN GO TOR - '

@ LET GEex;m=itea)

R | now available!

i% ‘E!E’Ejrdi{bj%ﬁl ety THEN GIOOTEY A4 I
(2 TR NOT AL AT, TeE oo TO See advertisements in Personal
£ L@g E‘Qz';ém Comput_er}NorId, EIectrpnicsToday
ERS- et S l International,and other journals.

New dedicated software-developed
independently of Science of Cambridge -
reflects the enormous interestin the ZX80. More
software available soon-from leading consult-
ancies and software houses.

%

g

The Sinclair teach-yourself V ‘- = - \

BASIC mapual. i v'~l!lIIllllllllll//////”””””
Ifthe specifications of the Sinclair ZX80
mean little to you-don't worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming —-from first principles to complex
programs. (Available separately —purchase
price refunded if you buy a ZX8Q later.)
A hardware manualis also included with

..,,mut///l////////////////////////////
//////////////////l//////
///////////////l////l//IA' A

every kit. :
. . . - L
The Sinclair ZX80. Kit: BT [ ORDER To:Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN.
Assembled: £99.95. Complete! Remember: all prices shown include VAT, postage and packing. No hidden extras.
The ZX80 kit costs amere £79.95.Can't FORM  Pplease send me: I
wait to have a ZX80 up and running? No
problem! It's also available, ready assembled I Quantity | Item Item price Total |
and complete with mains adaptor, for £ £
only £99.95. - - I Sinclair ZX80 Personal Computer kit(s). Price Includes I
Demand forthe ZX80is very h{gh: usethe ZXB0BASIC manual, excludes mains adaptor £79.95
coqponto ordertod;y TEIn e CHicSt poss@le l Ready-assembled Sinclair ZX80 Personal Computer(s). I
delivery. Allorders will be despatched in strict Price includes ZX80 BASIC manual and mains
rotation. We'll acknowledge each order by I adaptor. £99.95 |
return, and tell you exactly when your ZX80 . -
will be delivered. If you choose not to wait, you | Mains Adaptor(s,')(eoo mA at 9V DC nominal unregulated}. 8.95 l
can cancel your orderimmediately, and your Memory Expansion Board(s) (each one takes up to
money will be refunded at once. Again, of | SiShyies) 12.00 l
course, you may return your ZX80 as received RAM Memory chips - standard 1K bytes capacity 16.00
wnhm'M'daysforafuIl refund. We want youto I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
be satisfied beyond alldoubt-and we have orready-made computer). 5.00
no doubt that you wili be.
® 3 ‘ l s I NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £ l
| I | enclose a cheque/postal order payable to Science of Cambridge Ltd for £ I
2X80 e |
Name: Mr/Mrs/Miss
Science of Cambridge Ltd | adaress D B W |

6 Kings Parade, Cambridge, Cambs., CB2 1SN. PE/9/B0 I
Tel: 0223 311488. e g T=
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CONSTRUCTORS PACK 7

ALL THE PARTS T0 BUILD THE
PRAGTIGAL ELEGTRONICS TRAVELLER

COMPONENTE apy
ey

RATES RCUITS

The pack contains all the electronic components to build the .
radio, you supply only the wire and solder as featured in the .

Practlcal Electronics March issue.

The P.E. Traveller features pre-set tuning with five push CONSTRUCTORS PACK 7A
‘button options, black illuminated tuning scale, with matching Suitable stainless steel fully
rotary control knobs, one, combining on/off volume and retractable locking aerial and
tone-control, the other for manual tuning, each set on wood speaker (approx 6" x4") is
simulated fascia. ) available as a kit complete.

The P.E. Traveller has a 6 watts output, negative ground and £1.95

incorporates an integrated circuit output stage, a Mullard IF -J3J Per Pack, p & p £1.00.
mgodule LP1181 ceramic filter type, pre-aligned and Pack 7A may only be purchased
assembled and a Bird pre-aligned push button tuning unit. at the same time as Pack 7.

The P.E. Traveller fits easily in or under dashboards. NOTE: Constructor’s pack 7A

sold complete with radio kit

Complete with instructions.
£15.20 including p&p.

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only. g‘;gf:_‘s 30pm

21B HIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers. Closed Thursday

uassomsmcon | £76,00 2% ” Wr ! #
u a r PGy Ll:g (%APM L i . _141 e
AM PL'FIER KIT Aunlo MnnulEs l" x\“ *fascia and rotary controls.  Size approx.' 14" x 4 x 104"

: Five vertical slide controls, master volume, tape level, mic level, deck leve),
An opportunity to buitd your own 12 watts per channel stereo amplitier BARGA'" PACKS PLUS INTER DECK FAQER for perfect graduated change trom record deck No. 1 to
with up-to-the-minute teatures To complete you just supply screws,
connecting wire and solder. Features include din input sockets for

No. 2, or vice versa. Pre fade level control (PFL} lets YOU hear next disc before
ceramic cartridge. microphone. tape of tuner. Dutputs—tape. speakers and cuRREm

fading it in, VU meter manitors output level. Output 100 watts RMS 200 watts peak
headphanes. By the press of a button it transfarms inta a 24 watt mona CATALmUE ' E M I s PEA KE R BARGAI

disco amplitier with twin deck mixing. The kit incarporates a Mullard Stereo pair 350kt System cansists al

LP1183 pre-amp module. plus 2 power amplifier assembly kits. Also VR ter with ralled
teatured 4 slider level contrals. ratary hass and treble controls and 6 push mlcE :3":‘:“ “;:;3.6:::"";:;‘”:; 5
button switches Silver fmish fascia panel with matching knobs. Easy to AT OVER crossover components and circuit

assemble teak simulate cabinet and ready made metal work. Faor further , diagram Frequency response 20 Hz

infarmation instructions are available price 50p. Free £ 10 20 KHz Power handhing 15 watts AMS

Size 9% x 8%~ x 4" approx. with kit. £I3 9 20 waits max

NOTE: for use with 4 to 8 chms speakers. &p £2.55 8 obm impedance
W renpack SEEOQURPRICES

TWO WAY SPEAKER KIT To suit above amp. Comprising 2. f 1 8.25 O‘ y

= G . ~ PACK 1 2xLP1173 10w RMS output power audio amp modules, h
g ::J‘;Ps’:v‘er:;':;::i:’oari![ﬂ“lé;":&ﬁ %‘]ﬁs;ppwl tweetersiwi 1 +1LP1182/2 Stereo pre amp for ceramic and auxiliary input Pe; s}:’;; paw
2 il OUR PAICE PEPILY
Avaitabla onfy to first time purchasers of the 12 + 12 kit. p&p £1.10 fs L 00

—r
BSR P200 £25.50
Belt drive chassis turntable ]

2 PACK2 2xLP1173 10w RMS output power audio amp modules

I50|WATT MON 0 + 1.LP$184/2 Stereo pre amp for magnetic, ceraming and auxiliary
inputs L unit semi-automatic, cueing device. p&p £3.00
DISCO AM illus. oun pice £7. 6 5 »8p £1.15 [l Shure M75 6 Magnetic Cartridge

| 10 suit.
£3 0 60 m ACCESSORIES Suitable mains power supply parts, consisting of -~ - - N
\ E i

mains transfarmer, bridge rectitier, smoothing capacitor and set of rotary
p&p £3.20 stereo contrals for treble, bass,
Size approx 13%" & 54" x 6% volume and balance. f 3.00 plus p&p £1.60 B s Manual single play
\ - 7 — ——— record deck with auto
50 watts rms. 100 watts peak output. Big features include two disc inputs, Two Way Speaker §Cit Comprising of two 8 x 5" approx. 4 ohm o) i e, et 0
ceramic cartnidge 2 speeds with4Srpm

both for cgramic_cal:lnﬂgea tape input av_ni microphone input. Levet mixing bass and two 3% 15 ohm mid-range tweeter with twa cr oss-over capacitors.
controls fitted with infegral push-pull switches. Independent bass and treble

Pex stereo pair 05 k " B spindle adaptor 1deally suited for. home

Is and [ Y

__tontrols and master volume. plus p&p £1.70 £4' y T £12 25 D&D
[

OUR PRICE 2.75
T PHILLIPS RECORD PLAYER D [
n v c MiFisecord player deck, beht drive compiete with GP401 magnetic
cartridge—LIMITED STOCK. -
Svaeataait orrenar  £27.50 compite :

BUYER COLLECT ONLY.

30 + 30 WATT STEREO AMPLIFIER 323 EDGWARE ROAD, LONDON W2
Viscount tV unit in teak simulate cabinet Silver finish rotary controls and 2 1 B HIGH STREETv ACTON W3 SNG
pushbuttons with maiching fascia. red mains indicator and stero jack socket, ACTON: Mail Order only, No callers

Functions switch for mic magnetic and crystal pidmps_ tape tuner and auxiliary ALL PRICES INC!.U_I?E VATAT 15%

Rear panel features fuse holder, OIN speaker and input socket 30 + 30 watts All itms subject to availability. Prices correct at

Ariston pick-up arm i

RMS B0 + 60 watts peak for use with 4 fo 8 ohm speakers. 8.7.00 and subject to change withaut natics. manufactured in Japan. UR £II 9

Sue 14% " x 3" x 10" approx £32 9 ' All enquires Stamped Addressed Envelope. . Complete with headshell

! TANDR f pép £3.30 NOTE: Persons under 16 years not served without parent's authorisation. § | jsted price over £30.00 PR“;E p&p £2.50

Personal Shoppers EDGWARE ROAD | LONDON W2 Tet: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GooDs DESPATCHEO [D MAINLAND AND . IRELAND ORLY

16 Practical Electronics September 1980



VOLUME 16 No. 9 SEPTEMBER 1980

VALUE

EXT month your copy of PE will cost

65p. Value for money? We think so,
but we are operating in one of the few
areas of technology which has been
characterised by falling prices over the
years.

Back in November 1964 (Vol. 1 No.
1) PE was 2/6d or 124p in modern
terms. Next month PE will cost more
than five times that price. An
Armstrong AM-FM Tuner Amplifier ad-
vertised in that first issue cost just
£37.10.0 and 37 feet of solder was
5/-; no VAT to add on in those daysl|
So, although the price of technology
has fallen, a five times increase on the
cover price does not seem wildly out.
Add to that the fact that the issues
"were then a smaller size and yes, we
do still think PE is good value.

Fortunately, it would appear that
many of you concur with our views as
PE has been privileged to boast the
highest total sales of any British elec-
tronic constructors’ magazine for the
past three years; we still hold that posi-
tion. This boast is based on Audit

Bureau of Circulation figures of total
copies sold.

OFFERS

As we have pointed out in the past,
we believe our special offers give ex-
cellent value for money; this issue

carries a double autoranging multi-

meter offer (page 57) and a corrected
re-run of our Casio watch offer. There
were some errors in the original Casio
offer so we have published corrections
and re-run it. If you took advantage of
the previous offer, or if you are in-
terested in a Casio watch at discount,
turn to page 65.

FREE

Next month you will also get a free
Transistor Identichart (see page 63)
with your issue and November will
carry another free chart. We have
plenty of exciting projects planned for
future issues and are anticipating other
special giveaways and offers.

As we have said, PE is number one
and we intend to stay there.

RECESSION

The country may be in a period of
recession but we believe that this will
only increase activity in the hobby elec-
tronics field. If you can build a project
for half the cost of a commercial unit, it
could make all the difference. To those
that read more than do, perhaps being
forced into something by economics
will prove to be very enjoyable.

Even in these dark days when we are
regularly fed on the alarming jobless
figures and listen with dismay to
reports of school leavers without jobs,
the electronics industry in general con-
tinues to thrive. It is interesting to note
that recent issues of such publications
as Computer Weekly continue to be fat
with job advertisements. There is much
to encourage youngsters to take up
electronics!

Mike Kenward

EDITOR

Mike Kenward

Gordon Godbold ASSISTANT EDITOR
Mike Abbott TECHNICAL EDITOR
David Shortiand PROJECTS EDITOR
Jasper Scott PRODUCTION EDITOR

ADVERTISEMENT MANAGER D.W.B. Tilleard
SECRETARY Christine Pockneli

Jack Pountney ART EDITOR

Keith Woodruff ASSISTANT ART EDITOR
John Pickering SEN. TECH. ILLUSTRATOR
isabelle Greenaway TECH. ILLUSTRATOR

Colette McKenzie SECRETARY

AD. SALES EXEC. Alfred Tonge 01-261 6819
CLASSIFIED MANAGER Colin Brown 01-2615762

} 01-261 6676

Editorial Offices:

Practical Electronics,
Westover House,

West Quay Road, Poole,
Dorset BH15 1JG

Phone: Editorial Poole 71191

Wa regret that lengthy technical
enquiries cannot be answered
over the telephone (see below).

Advertising Offices:

Practical Electronics Advertisements,
King's Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Make Up/Copy Dept.: 01-261 8601

Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.
All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.

Components are usually available from.

advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 75p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4.30 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year.and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £10-60 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.



Market

- Place

items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full address is

given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the P
time of going to press.

by
David
Shortland

FABULOUS FRED

A new electronic entertainments centre
which looks as if it will be fun for adults as
well as children is now available from Optim
Toys.

Fabulous Fred incorporates ten different
electronic games which use a sound generator
as well as a visual display. The nine-note
keyboard can be used as a simple organ, and
the memory allows tunes of up to 50-note
length to be keyed in and played back.

Other games include ‘Space Attack’, ‘Sub-
marine Hunt’, and ‘Catch the Comet’.
‘Baseball’ and ‘Roulette’ are more complicated
and involve the use of a board and betting
chips.

Fabulous Fred should be available from
many toy shops at around £25.

DIRECT TO WIRE

A new Direct to Wire Kit which offers
1,000 connections has been introduced by
Verospeed.

Based on the GTH contact patented by
BICC-Burndy, the kit includes eight types of

and
Jasper
Scott

connector interlinked with M100 10 way rib-
bon cable, supplied on two reels, and a selec-
tion of pre-stripped ribbon cable in various
lengths. Gas tight connections are achieved by
direct insertion of tinned, stranded or solid
conductors into the contact assemblies, thus
precluding the use of noble metals and making
considerable cost savings.

/

wire
naction system

direct.1q.

intercon,

8
£

The kit offers the Research and Develop-
ment Engineer the ability to incorporate the
same products that are used in production and
eliminates the need for value engineering.

Verospeed stock all replacement parts,
which are also available individually. The kit is
priced at £39.95, and is available direct from:
Verospeed Ltd., Stansted Road, Boyatt Wood,
Eastleigh, Hants. SO5 42Y (0703 618525).

COILY JUMPERS

The range of EZ test hooks, with their
‘hypodermic’ finger action, has been further
extended by coil jumper leads.

To allow greater flexibility of movement,
when making test connections, EZ Hooks are
being introduced joined by a p.v.c. coil cord—
gauge 22SWG 26 x 36—which will expand

ES

from closed position of 180 to 900mm. The
various size Hooks (44, 57 and 127mm) are
all available in ten colour-coded colours con-
nected by self-coloured cord. Further informa-
tion on the entire range of EZ Hooks is
available from: British Central Electrical Co.
Ltd. (International Division), Unit 10,
Carvers Industrial Estate, Southampton
Road, Ringwood, Hants. BH24 1JS (04254
4617).

COMPUTER ACCESSORIES

A new microcomputer case which is
suitable for the UKI101, Superboard and
Nascom 2 has just been introduced by
Microtype. Known as the Model 3, it succeeds
Microtype’s previous model and is con-
siderably larger than other cases on the
market, with space for expansion boards, fan
ventilation or other additions. Made in black
ABS plastic, the Model 3 can be sprayed with
cellulose based car paints if a different colour
is required. A pre-cut keyboard panel is
available for UKI101, Superboard and
Nascom 2 and a blank panel is available for
those with ‘homebrew’ computers.

The price for the Model 3 is £29-90 in-
cluding VAT and postage.

Also available from Microtype is their Stak-
Pak, a very neat cassette filing and storage
system which should solve your program
storage problems. The Stak-Pak consists of
drawer sections in black plastic which lock
together to form miniature cabinets of almost
any height. Each drawer holds two cassettes
and comes complete with index cards as well
as two cassettes each loaded with 12 minutes
of Agfa tape.

The price for five Stak-Pak drawer sections
is £6-60 including VAT & postage.

Microtype, PO Box 104,
Hempstead, Herts. HP2 7QZ.

Hemel
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RECHARGEABLE BATTERIES

If you're fed up with constantly having to
replace the batteries in your portable radio or
electric shaver, you may be interested to know
that a range of rechargeable cells from the
Furukawa Battery Co. is now available from
Marshalls, together with a range of constant
current chargers made by Friemann & Wolf.

The Nickel-Cadmium cells which are of the
sealed sintered-plated type come in three dif-
ferent sizes, equivalent to HP7, HP11, and
HP2 dry batteries. In normal use, a life of
roughly 500 charge/discharge cycles may be
expected.

The Friemann & Wolf (FRIWO) chargers
are available in two basic types, both being
double insulated and meeting SEMCO,
NEMCO and DEMCO standards. The
smaller of the two, the Penlight 4, accom-
modates up to four HP7 size cells, and main-
tains a charge rate of 50mA nominal. All three
sizes of cell can be charged using the larger
Combibox FW611, and the charge current
can be switched from 50mA to'120mA to give
overnight recharging for each size.

Prices for the cells and chargers are as
follows: S101 (HP7)—£0-98; sub C
(HP11)—£1:75; sub D (HP2)—£1-95;
Penlight 4—£5-50; Combibox FW611—
£13-25. Further information is available from:
A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA.

MACLIN ZAND

Two new kits from Maclin Zand feature an
electronic music generator and a sound effects
unit. The music generator which can be used
as a doorbell, toy or music box is pre-
programmed to play 25 songs and three chime
sequences. The song memory is an integral
part of the chip and therefore cannot be re-
programmed.

The sound effects board has been designed
around the SN76477 sound generator and in-
cludes a noise generator, VCO, noise filter,
mixer, attack/decay circuit, audio amplifier
and control circuitry. A prototype area is
provided on the p.c.b. for experiments and
among the many sounds available are one-
shot controls for gun shots, explosions etc.,
bird sounds, sirens, race car crashes, steam
trains, etc.,

The music generator is priced at £9-95 and
the sound effects board is £14-99. Both prices
exclude VAT and p&p.

Maclin Zand Ltd., 38 Mount Pleasant,
London WCI1X OAP.
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DOUBLE POLE TESTER

A range of pocket sized double pole testers
is now available from Branco Tools Ltd.

The cheapest of the range is the Volt
Check, which indicates a.c. and d.c. voltages
between 4-5V and 415V and indicates d.c.
polarity. In the middle of the range is the Multi
Check which checks continuity between 0 and
20k} and the direction of semiconductors, as
well as indicating voltages within the same
range as that of the Volt Check.

Pictured above is the Master Check, which
measures d.c. and a.c. voltages in seven steps
from 6V to 415V and indicates polarity.
Prices range from £4-30 for the Volt Check to
£14-24 for the Master Check. Further infor-
mation on the whole range of testers is
available from:

Branco Tools Ltd., 7 Birchway, Prestbury,
Cheshire SK10 4BD (0625 828478).

FUEL METERS

Two new petrol consumption meters are
now available from Enviro-Systems in kit
form. The FSX20 provides a system which
will give an instantaneous digital readout of
MPG, with a choice of two update frequencies
to suit individual driving conditions, automatic
clear-down under idling and simple owner
calibration facility, which means the system is
suitable for most vehicles with carburettor fuel
systems and cable driven speedometer. A
petrol injection option is available to compen-
sate for fuel returned to the tank.

The FSX10 provides a total gallons used
read-out, and the overall fuel consumed with
the average MPG. This kit requires a fuel sen-
sor input only.

Both kits are suitable for 12V negative
earth vehicles only and come complete with
digital transducers, p.c.b.s and all compo-
nents. Construction and installation instruc-
tions are provided and a technical back-up
service is available.

The FSX20 is priced at £47-50, the FSX 10
is £34-80 and the petrol injection option is
£65-90.

Enviro-Systems, Hampsfell Road, Grange-
over-Sands, Cumbria LA11 6BE.

NASCOM MEMORY

Microdata Computers are now offering a
combined bubble memory and real time clock
board which can be plugged into the standard
77-way NASBUS. The capacity is 92,304 bits
and the initialisation routines and operating
system are supplied in a 2708 EPROM. They
may be relocated anywhere within the RAM
area and will operate with the NAS-SYS, T2,
T4 and B-Bug monitors. Organised as 144
minor loops of 641 bits each, the average
access time to the first bit of data is 4 milli-
seconds.

The real time clock has a deac battery back
up, the capacity is sufficient to power the
CMOS clock chip for approximately 12
months in the absence of system power.

The price of the complete board is £750
excluding VAT and p&p.

Microdata Computers Limited, Belvedere
Works, Bilton Way, Pump Lane, Hayes,
Middlesex.

SUPERPET

Commodore’s new ‘8000 Series’ system
which has been nick-named the SUPERPET,
consists of an 80-column version of the pop-
ular 32K PET. Text editing and report for-
mating are faster and easier with the new wide
screen display and the 8032 provides a resi-
dent operating system with expanded com-
mands and functions for arithmetic, editing
and disk management. For data input/output
applications, an 8-bit parallel Port and an
IEEE-488 instrumentation bus are provided.
The 8032 includes a 73-key full business style
keyboard and is priced at £895 plus VAT.

Also available is the new 8050 dual drive
floppy disk which has been designed to com-
plement the 8032. The 8050 incorporates all
the existing features of the current disk unit,
but provides more powerful software
capabilities and a one megabyte capacity.

The 8050 which is priced at £895 plus VAT
utilises five 1” diskettes and Micropolis drives.

Commodore Business Machines Limited,
Information Centre, 360 Euston Road,
London (01-388 5702).



FEATURING nscsoo

COMPATIBLE MICRO (NSC
800)

All you microprocessor fans who have
plumped for the intel 8080 family as your
“pin-up”’ chip, need not worry about the ob-
solescence of all that hardware and
software knowledge you have amassed.
Many of you may have already upgraded to
the Z80 processor from Zilog, and gained
those by now well-known benefits of a
more powerful instruction set, more CPU
registers, and on-chip refresh for dynamic
memories. Going from the 8080 to the Z80
is easy because the 8080 instructions are a
sub-set of the 280 codes and most 8080
programs will run immediately on the Z80
with no alterations, an important advantage
while system software is costing more than
system hardware in many situations.

Intel's own improved 8080, the 8085,
takes a different line by keeping an almost
identical instruction set with only limited
enhancements while reducing system
hardware complexity and the need for
peripheral devices by providing more “on-
chip” functions such as clock oscillator, bus
controller, serial I/O, and several levels of
direct-vector interrupt inputs. The 8085
also runs from a single 5 volit supply, like
the Z80 but unlike the ‘8080, and it runs
faster than both the 8080 and the Z80. The
extra on-chip functions provided by the
8085 need extra pins which are not nor-
mally available within the limitations of a
40 pin package. Intel solved this problem
by multiplexing the 8 data bus lines so that
they also carry the 8 low order address bits
during certain sections of an instruction cy-
cle, as flagged by the ALE (Address Latch
Enable) output. The L in ALE means, of
course, that the availability of address infor-
mation on the bus for only a limited period
has to be overcome by latching this infor-
mation externally. This need is normally
satisfied by the use of special 8085
peripheral - chips such as the 8155
RAM/IO/TIMER chip, and the 8355
ROM/IO chip which have internal address
latches.

In short, you have a choice for 8080 up-
grade. Choose either the big system power
of the Z80 or the compact simplicity of the
8085 and its multiplexed bus.

Well, anyway, you did have to choose
until recently, before National introduced
the NSC800, a chip which must make all
‘80 fans drool with anticipationt Taking
compatibility one stage further, National
have made their new processor emulate

both the 8085 and the Z80 by combining.

20
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the power of Z80 instruction set with the
simplicity of the 8085 bus. As if that in it-
self were not sufficient, National have also
made other improvements to rectify some
of the difficiencies of it's ancestors.

The most fundamental change is in the
semiconductor technology used, NMOS for
the 8080, 280, and 8085 and a new CMOS
process called P2CMOS for the NSC800.
The advantage here is the wide supply
voltage range possible (3 to 12 volts) and
the very low power consumption which
makes battery operation a real possibility.
Despite its low power consumption the
new chip will run as fast as the Z80 even to
the extent of having a 4MHZ high speed
version, the NSC800A which equates to
the Z80A.

One problem with the Z80 -is that the
useful on-chip refresh for dynamic
memories has only a 7-bit counter, and this
makes it difficult to use with the coming
generation of 64K RAMs which need 8 bits.
The NSCB800 overcomes this shaortcoming
by providing the eighth bit.

So far as | know, this device is not widely
available yet, but when it is, it must surely
become the eighth bit standard for future
designs.

MAP CHIP

Still on the subject of microprocessaors, it
seems that the 64K address space of most
micros, which has always seemed so huge
that one could never imagine having the
funds to fill it, is about to become too
smalll

The reason is that memory is getting
cheaper and cheaper, and soon it will take
just eight 16 pin chips to give a system all
the memory it can address, thanks to the
64K dynamic RAM devices now becoming
available from Motorola, Texas Instruments
and others. The effects this plentiful
memory will have on system software and
programming in general will be far-
reaching, but down at the hardware level
there will be the problem of how to address
more than that restrictive 64K.

One possible solution is now available
from Texas instruments in the form of a
family of “Memory-mapper” devices which
can be used to increase the memory space
of, say, a 6800 or 8080 microprocessor to
an incredible 16 megabytes! Now even if
64K RAM chips drop in price to £10 each,
a quick sum reveals that to fill that space
you would need to raise over £20,000 for
memory alone, so it seems likely that the
problem has been solved for all time!

111 AUPDATES

The new devices, part of the Low Power
Shottky TTL family and coded 74LS610 to
74LS613, provide an extra eight bits of ad-
dressing to give a total of 24 for most
micros. Address expansion is achieved by
using the top four bits of the standard ad-
dress bus to select one of sixteen twelve bit
registers within the map chip. The contents
of the selected register provide twelve
further address bits to give the total of
twenty-four required, effectively splitting
the memory map up into 4096 pages each
of 4096 words. The registers within the
mapper have to be loaded undér software
control of course, and this makes the ex-
pansion scheme less “transparent” to the
programmer than a conventional twenty-
four bit address counter. Since most
programmers interact with their system via
system software, however, this need not be
a problem in day to day usage. A likely
technique would be to load the registers
with the addresses of consecutive 4K
blocks to provide a single 64K ‘Environ-
ment’. When more memaory is needed, for a
second user for example, system software
would reload the registers to access further
64K blocks. A total of 256 blocks are
available, although it is most unlikely that
all this space would be needed in any prac-
tical system.

The attraction of these devices is really
that they will allow the upgrading of an “old
fashioned” eight bit system to suit future
system software. Whether it will be better
to throw the old eight bit chips away and go
for one of the new sixteen bit devices such
as the 28000 or the 8086 which can
already access more memory via an expan-
ded address counter, remains to be seen.

The new devices run from standard TTL
supplies and are housed in forty pin
packages.

BIG IMAGE (MA537)

| realize that my offerings so far this
month are not the sort of devices which the
average reader is likely to- be able to (or
want tol) rush out and buy just yet. My final
offering is even mare exotic | am afraid, but
nevertheless it does provide a fascinating
glimpse of the capabilities of a British elec-
tronics firm, and a hint of what the future
holds for us. After all, today’s exotic device
is tomorrow’s ‘jelly-bean’ part!

The device in question is made by GEC
and coded the MA537, and it is a complete
solid state TV image sensor in a very tiny
package. On the face of it, it appears that
this device opens the door to tiny video
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cameras no bigger than, say, an instamatic,
with full 625 line capability and a perfor-
mance approaching that of conventional
-.camera tubes. Combine a device such as
with the LED and LCD image displays
currently under development, and it seems
likely that the whole concept of television
and home video recording will be
revolutionised within the next decade.

The MA537 is a CCD or ‘Charge Coupled
Device’ image sensor which has an 8-5mm
by 6-4mm sensor surface covered with an
array of 576 by 385 photo detectors, all on
one chip of silicon. The chip is split into two

roughly equal sections, one being used for
image sensing and the other half for
storage. The image sensor provides a basic
Z88 line picture, with each line resolvable
into 385 ‘pixels’ or picture points, but by
means of an ingenious trick with the clock-
ing of the CCD image registers the number
of lines is effectively doubled to provide
compatibility with the interlaced 575 line
image used in the so-called 625 line
system. (The other lines are never displayed
and form part of the field blanking interval.}
The store half of the array is also photo sen-
sitive but is normally shielded from any il-

lumination and used as a buffer to aid the
transfer of data out of the device. Left un-
shielded, however, it can be used to provide
a full-frame mode for enhanced resolution
in special applications. In the normal mode,
line image information is shifted out via a
400 element CCD analogue shift register,
the extra 15 elements being available to
provide a black reference level for each line.

The MAB37 is packaged in a 30 pin flat-
pack and would probably cost an arm and a
leg at present, but come the revolution . . .

Nice try G.E.C., but now how about a
colour version?

[ Goumidown

Edtech Aug. 19-21. Holland Park School, London. C1

Personal Computer World Show Sept. 4—6 Cunard Hotel, Ham-
mersmith, London. M

Laboratory Sept. 9—11. Grosvenor Ho., Park Lane, London. E

Intron 80 Sept. 9—11. RDS, Simmonscourt Pavilion, Dublin. V

West of England Electronics Exhibition Sept. 9-11. Bristol Exhibition
Centre. Q

Electrathon (Lucas battery vehicle race) Sept. 13, 1980. Fashioned on
last year’s event, this “whispering Grand Prix” is a contest for home
made electric vehicles. It will again be held at Donington Park Race
Circuit, nr. Derby. Details: ¢ 021-554 5252.

Avionics (symposium) Sept. University of Surrey. S1

Emix (Electronic Measuring Instruments Exhibition) Sept. 30, Oct.
1-2. Post House Hotel, Southampton. 1

BEX (Business Equipment Exhibition) Oct.
Plymouth. K

Emix Oct. 7-8. Centre Hotel, Newcastle. 1
Emix Oct. 14—15. Guildhall, Cambridge. 1
Drive Electric October 14-17. Wembley Conf. Centre, London.
organiser: { 01-834 2333.

BEX Oct. 15-16. Assembly Rooms, Edinburgh. K

Engineering Iretand Oct. 15-18. Leopardstown Exhibition Centre. V
Testmex (exhibition and conference) Oct. 28—30. Wembley Conference
Centre. T ’

Viewdata Exhibition for Professional & Business People Oct. 29-31.
West Centre Hotel, London. Z1

Compec Nov. 46, Olympia. Z1

BEX Nov. 5-6. Sophia Gardens, Cardiff. K

1-2. The Guildhall,

Semiconductor International 80 Nov. 25-27. Metropole Convention

Centre. T1

Breadboard Nov. 26—30. Royal Horticultural Halls, Westminster. T
- Microsystems 81 (exhibition and conference) March 11-13, Wembley
Conference Centre, London. Z1

Inspex 1981 March 16—-20. NEC Birmingham. Z1

Computer Graphics 1981 April 28-30. The Barbican Centre, London
(0]

Entertainment 81 May 9-17 (weekly mornings trade only). NEC
Birmingham. B2

Components 81 (Electronic Components Industry Fair) June 9-12,
1981. Earls Court, London. This show will alternate yearly with
Electronics, now the IEA amalgamation with Electrex has ceased. I
Solar Energy Exhibition Aug. 23-28, 1981. Brighton. M

International Business Show 1981 October 20-29. NEC Birmingham.
A2

Electronics 82 (formerly IEA, but now sub-titled International Elec-
tronics, Control and Instruments Exhibition) May 24-28, 1982. NEC.
This show will alternate yearly with Components now that the
IEA/Electrex amalgamation has ceased. 1
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Douglas Temple Studios, 1046 Old Christchurch Rd., Bourne-

Exhibitions For Industry Ltd. £ 08833-4371

Trident International Exhibitions. £ 0822 4671

SDL Exhibitions, 68 Fitzwilliam Square, Dublin, Ireland.
Stereoscopic Television Ltd., 41/43 Charlbert St., St. John’s
Wood, London NW8 6JN. ¢ 01-722 4139

Society of Electronics & Radio Technicians, 57—-61 Newington
Causeway, London SE1 6BL. { 01-403 2351

Kiver Communications U.K., Millbank House, 171/185 Ewell

IPC Exhibitions Ltd., 40 Bowling Green Lane, London ECIR

Hart Browne & Curtis Ltd.,, 29 Sackville Street, Piccadilly,

E  Evan Steadman. ¢ 0799 22612
| ITF. £ 021-705 6707
K
mouth.
M  Montbuild. £ 01-486 1951
O  Online Conferences. £ 0895 39262
Q
T
A%
Cl1
S1
Tl
Road, Surbiton, Surrey KT6 6AX
YA
ONE. ¢ 01-837 3636
A2
London W1X 1DB. £ 01-439 8556
B2

Brintex Exhibitions Ltd., 178—202 Great Portland Street, London
WIN 6NH. ¢ 01-637 2400

POINTS ARISING

ACORN REVIEW (August 1980j

Acorn Computers Limited are the suppliers of the
Acorn modular system, peripherals and software reviewed
last month. Science of Cambridge are not connected with
this product and were incorrectly referred to. We apologise
for any inconvenience caused.

COMPUKIT UPDATE (June 1980/

There is an error in Fig. 1 showing the software Baud rate
circuit around IC57. RTS from 1C14, pin 5, shouild go to
IC57 pin 5 and not pin 4. On IC57, pins 3, 4 and 6 go to OV.

P.E. DMM (July 80}

in Fig. 5 the component overiay shows R6, 7, 8
{lower feft} incorrectly numbered. They should be R9,
10, 11 respectively.

MICROPROMPT (July 1980/

Line 40 in Le Passe-Temps should read: DIMS (44), etc.,
Line 830 should read: T(#) = T(l) + etc.,

CONSTANT CURRENT SOURCES (August 1980/

There are some ommisions in Fig. 4. D9 and D13 are
BZY 88s, D10 is a BZY 88 5V1. TR2 is a 2N3055 and C4 is
100n.
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THREE FOR FREE
FROM CS

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build a breadboard of
any size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an EXP
4B.

EXP 325 £1.60 The ideal breadboard

for 1 chip circuits. Accepts 8, 14, 16 and
up to 22 pin ICs."Has 130 contact points
including two 10 point bus-bars.

EXP 350 £3.15 Specially designed 4
for working with up to 40 pin ICs
perfect for 3 & 14 pin ICs.

Has 270 contact points including  *
two 20 point bus-bars.

EXP 300 £5.75The 4
most widely bought
bread-board in the UK.
With 550 contact (]
points, two 40 point
bus-bars, the EXP 300 will accept any size IC 'and up
to 6x 14 pin DIPS.Use this breadboard with
Adventures in Microelectronics.

EXP 600 £6.30 Most
MICROPROCESSOR  *
projects in magazines "
and educational books
are built on the EXP 600. *

EXP 650 £3.60 Has 6" centre
spacing so is perfect for
MICROPROCESSOR applications.

EXP 4B £2.30 Four
more bus-bars in
"snap-on" unit.

The above prices are exélusive of P&P and 15% VAT.

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your
order will be in the post immediately

CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) LTD Dept. 5PP

Unit 1, Shire Hill Industrial Estate,

Saffron Walden, Essex CB11 3AQ. !

Tel: Saffron Waiden (0799) 21682 Telex: 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS
No. 7 DIGITAL DICE

Roll the dice — the electronic way! The
digital dice gives you an instant score
randomly chosen from 1 to 6, every time
you press the button. No losing this under
the table!

No. 8 QUIZ MASTER

Play your own ‘Sale of the Century’! Up to
four contestants pit their wits; the first one
to get the answer lights up his ‘win’ light,
and stops anybody else from having a go.
No. 9 MOVING TARGET GAME
Test your reactions! A moving ‘line of light
travels along from left to right, over and
over again. You've got to ‘fire’ at just the
right moment to score a hit. Fun for all the
family!

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;

For full detailed instructions and layouts of
Projects, 7, 8 and 9, simply take the coupon
to your nearest CSC stockist, or send direct
to us, and you will receive the latest
‘ELECTRONICS BY NUMBERS' leaflet.

If you missed projects, 1,2and 3,0r 4,5
and 6, please tick the appropriate box in the
coupon,

, PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

FSEGCE QONTIMATAL SPEOMLTNG QORPORATION
e A

— PB6 Kit, 630 contacts, four 5-way binding posts
] X : ix 14-pin Di
e P I o That S e e accepts up to six 14-pin Dips.
¥ :::::@:::[%]:::[g:::[é]:::& PROTO-BOARD 6 KIT £9.20
oIohl0)e o4l eiaiilo 0 o4, o 0 s lbS 9 o Q
:Q:gf? o :’}Q_;;?hﬁ Proto- 13oar 1 no.100
" 88535 n%_”f::{
?;‘:‘:' O.IJ‘,; #’s\ “‘ki'.@.o
——

You will need; One EXP 300 or EXP 350
breadboard, 15 silicon diodes,

6 resistors, 6 Light Emitting Diodes.

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics by
Numbers’ leaflets, and ANYBODY can build base. Large capacity with Kit economy.
a perfect working project. PROTO-BOARD 100 KIT £11.80

r == == me e T'S EASY WITH C.S.Com e == =m ma =
TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9

| o

contnento specraties

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy

L

J Just clip the coupon For immediate action I
Give us your name and full postal address {in block The C.S.C. 24 hour, 5 day a week service.
capitals}. Enclose cheque, postal order or credit card Telephone 0798 21882 and give us your Access, Il
I number and expiry date, indicating in the appropriate American Express or Barclaycard number and your
box(es) the breadboard(s} you require. order will be in the post immediatlay
I EXPERIMENTOR IC CAPACITY |UNIT PRICE INC | Qty
BREADBOARDS| CONTACT | 54BN DIP.  [pep e 15% VAT req | NAME oo “
I EXP 325 130 | 2 ADDRESS ......oovenrnnniaens ||
EXP 360 270 3 £ 4.48
I EXP 300 fed 5 TI76 | | T II
EXP 800 E£830 | | i ™o
use with 'I
I EXP 650 270 DOG D'S‘:*‘ £ 5.00 lenclose cheque/P.O. forf..........
r ¥
I IBDU:-BHYID Debit my Barclaycard, Access, ll
X Elan FO;L:.OB::;"" £ 3.60 American Express card No. ..... o9
I ................ Expirydate . ...... ll
PROTO-BOARDS| If you missed project No's
I PBS 630 L 6 g £11.73 [ 1 1,2,3,4,5,and6, tickbox. ll
PB100 760 | 10 | f14.72 I 1 ForFree catalogue tick box (8]

C.S.C. (UK) Ltd. Dept. 5PP Unit 1 Shire Hill Industrial Estate Saffron Walden Essex CB11 3AQ

Tel: Saffron Walden (0799) 21682. Telex: 817477
N Il & O BN B = e
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Climatic Change

After more than a year of Conservative
government led by Mrs Thatcher there is
still plenty of opportunity and, indeed,
reason for vigorous debate in her economic
policy and where it is leading. And not least
in industry in general and the electronics
industry in particular.

Electronics companies are having mixed
results. Some are doing well, some less
well. But this has always been the case
whatever government has been in power.
Of course trading conditions are tough and
are likely to worsen, All the more reason to
work harder to succeed. [t is fact, not fancy,
that hard working companies staffed by
well motivated people have succeeded
through good times and bad, and under
Labour as well as Conservative govern-
ments. Racal and GEC are two prime
examples.

What Mrs Thatcher and her.colleagues
are attempting is to change the attitude of
organisations and people. To encourage
them to face a real world rather than a
dream world. Of course it is a tough policy
and very unpleasant medicine.

It may not succeed. There are plenty of
people about who hope it won't, some
actively working against the policy. There
are signs, however, that despite the nasty
medicine and its direct and side effects, the
majority believe it needs taking in the hope
of a cure.

Subsidies

One of the attitudes which the Govern-
ment is attempting to change is that of the
begging bowl. It has long been my convic-
tion that the practice of direct government
hand-outs has done more harm than good
to the electronics industry. It has always
encouraged sloth. Why spend your own
time and money on developing a new
product when a government has promised
to support it?
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So the long delays start, fatal in a fast-
moving industry like electronics. First the
debate on the amount, then the allocation
of funds (too little, too late is always the
industry response), the formation of com-
mittees, further debate, the start of the
programme, the work put in hand, by which
time the market has been missed.

This is not to say that private venture,
putting your money where your mouth is, is
universally successful. There is the sad
story of Martello, the privately developed
long range three-dimensional defence radar
from Marconi Radar Systems. This was a
contender for the NATO installations in
Scotland. The NATO nations in this case
were paymasters and, looking for the best
buy, chose'a US General Electric system as
meeting all the technical requirements at
the lowest cost. Marconi investment In
Martelio has been reported as being £10
million and, as Martello sales prospects are
now bleak, it looks as if Marconi Radar will
lose money as well as prestige on the pro-
ject.

The reaction was predictable. Cries of
‘foul’ from Marconi Radar. Hidden subsidies
were suggested from the US Government
who had largely or totally paid for the radar
development and had already ordered
similar models to equip a US Air Force
radar chain in Alaska.

And yet within the same GEC-Marconi
Electronics group of companies there is
brisk overseas trade with, for example, the
Clansman military radio funded entirely in
its development and early production
phases by the British taxpayer through the
Ministry of Defence. There are plenty of
other Ministry-funded projects in the Group
which will be offered at attractive prices to
overseas buyers. Even a version of the new
air interception radar now in an advanced
development stage for the Royal Air Force
air-superiority F2 Tornado fighter.

When we look at Plessey we find not
only more Clansman radios of Plessey
manufacture going overseas but also ver-
sions of multi-million pound Ptarmigan
military truck radio and Wavell data
processing systems on offer, all funded
from public money.

The fact is that we all play the same
games and you can’t win ‘em all. Martello
was a private gamble that so far hasn't
come off,

In respect of subsidies in general the so-
called ‘'hidden’ subsidy of defence equip-
ment funding has been of great benefit to
the electronics industry. Defence elec-
tronics has always been the forcing ground
for advanced technology since the initiation
of radar development in the late 1930s.
Anyone privileged to see the avionics fit of
the Tornado aircraft, or the Mk2 maritime
reconnaissance Nimrod or airborne early
warning (AEW) Nimrod can see this is as
true today as ever it was.

Such projects, distasteful as they may be
in some circles, keep the Marconi’s,
Plesseys, Ferrantis and Cossors in the
forefront of electronic skills and large scale
project management and are a far more
effective way of supporting the industry
than the direct subsidy. At the end of the
day you at least see something for your

money and with good prospects of over-
seas sales to friendly countries.

Racal-Decca

When David Elsbury joined Racal as a
line test engineer back in 1956, straight out
of national service in the Royal Air Force, he
may have been ambitious but he could
hardly have dreamed that one day he would
be Chairman and Chief Executive of the
Decca Group, now re-named Racal-Decca.

Elsbury, still a young 44-year-old, has
long been tipped as the natural successor
to Ernest Harrison who has led Racal to the
top ranks in electronics with an un-
paralleled growth and export record. Now
he is faced with the most challenging task
of his career. Can Elsbury inject Racal go-
go into ailing Decca? A spectacular instant
turnround of fortune cannot be expected.
But Elsbury-watchers, including Harrison
himself, have every confidence that he can
and will succeed.

Dave Elsbury’s move to his new office at
Chessington has opened the way to further
well-deserved promotion for other Racal
stars such as Gerry Whent and Bill Blake
within Racal Tacticom and Racal Com-
munications.

Among the flood of recent Racal announ-
cements one is deserving of special men-
tion. This is Racal-Redac’s entry into the
MPU business. Up to now Racal-Redac’s
computer-aided design (CAD) systems
have been based on bought-in computers
married to Racal-Redac software. The new
low-cost (£20,000) Cadet printed circuit
board design system is based on
microprocessors and will be built entirely
in-house. Such is the confidence of Eric
Wolfendale, Racal-Redac’s managing direc-
tor, that he has put down a production line
for 250 systems, an unprecedented figure
for this type of equipment.

Plessey Success

Plessey Semiconductors, often the sub-
ject of ridicule in the past, had a record year
in 1979/80 with 47 per cent increase in
sales and excellent growth in the U.S.A.
and Japanese markets. Almost 50 per cent
of all production is now exported as a result
of an intensive export drive. Turnover, at
£19 million, is stil modest by world
semiconductor industry standards but an
increase to £25 million in the current finan-
cial year has been forecast by a newly con-
fident Ken Bradshaw, sales director.

Plessey Semiconductors will get some
extra business through an agreement with
the Canadian company Mitel on manufac-
ture of 1ISO-CMOS circuits, as will GEC-
Marconi. The ISO-DMOS integrated circuit
is a refinement of CMOS and is particularly
applicable to the telecommunications in-
dustry. The BPO has set up a pilot plant at
the Telecom Research Centre and will
establish an industry standard for the
devices. While it is understood that main
production from Marconi and Plessey will
be for Britain's telephone network there will
also be applications in other equipment for
general sale.
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ded for, use with high power, high fidelity sound

systems. Whilst it is primarily intended for mobile work,
it is also eminently suited to permanent installation in clubs,
and can be readily modified for recording and broadcasting,
e.g: Hospital radio.

THIS series describes a discotheque control desk inten-

Referring to Fig. 1, the disc signal is equalised in two
stages in order to achieve an excellent overload margin,
good noise performance and low distortion. The disc input
stage provides moderate gain and RIAA cut. VR, doubles as
an output attenuator and as a preset balance control. After
the mode selection switch and crossfader, RIAA bass boost
is applied to the signal. The line signal does not require this
boost and it would normally be necessary to operate an
‘RIAA equalisation cancel’ switch whilst crossfading from a
disc to a line source. This can be an awkward operation un-
der the pressure of a live performance, therefore the line
input features RIAA bass cut, which eliminates the need for
such a switch. The line input is buffered and applied to the
mode switch via a fader and a passive equalisation network,
which closely matches the bass portion of the RIAA record
characteristic. The use of two stage disc equalisation and
preamplification ensures that the op-amps always have
plenty of loop gain, hence ensuring low distortion.




RIAA

-19dBm

X-FADER

RIAA
BASS
cut

STEREO LINES OUT

B T
oy MIC. LINE OUT
POLARISING
VOLTAGE
12 TONE |-12d8m
—18d8m / CONTROLS,
6000
-30d8m MiC.
i ON/OFF
% ALL LEVELS QUOTED AT 1kHz
Z 0dBm - 776mV INTO AN UNSPECIFIED IMPEDANCE

Fig. 1. Block diagram of main circuitry

In a design of this nature, the tone control characteristics
can be emphatic without embarrassing consequences. For
instance, the very low hum level makes possible a bass
boost characteristic which approximately compensates for
typical loudspeaker deficiencies. This permits the reproduc-
tion of low bass at lifelike levels, assuming that suitable
loudspeakers and low rumble turntables are available. The
plentiful bass boost is also helpful when ‘thin’ recordings are
encountered; EP singles are often lacking in the lowest bass
notes. The bass boost curve rolls off sharply below the audio
band in order to minimise the amplification of rumble.
Further rumble filtering is provided in the preceding stage.
The treble control provides moderate boost and cut over a
wide band of frequencies, without excessive midrange or
high treble boost. The commonly encountered 20dB boost
at 18kHz is simply not required in a good sound system, and

readily causes amplifier or horn overload and ‘tinny’ treble;
deficiencies above 10kHz usually indicate worn discs or
stylii, or an inadequate loudspeaker system. Most of the dis-
tortion in the disc and line channels is generated in this
stage.

The tone control stage feeds the send-return socket via
the volume control. In its normal position, the send-return
switch allows the signal to pass directly to the mono output,
via the mixer, and also out of the ‘send’ pins on the socket.
Thus both mono and stereo outputs are provided
simultaneously. Depressing the send-return switch forces
the signal to pass via auxiliary equipment and allows the
signal to return by closing the switch in series with the
‘return’ pins on the send-return socket. Finally, the stereo
music lines are mixed down to mono, together with the
microphone signal, by a unity gain mixer.
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SPECIFICATIONS

47k

—43dBm at 1kHz ref 0dBm out (5-5mV)
—80dB, unweighted

Noise —70dB, unweighted, 20Hz to 20kHz
Frequency response 12Hz—-25kHz at —3dB points

Input overload margin 41dB

Distortion, harmonic at +10dBm, 30Hz—0-06%

Disc
Input impedance
Sensitivity +3dB
Hum

1kHz—0-01%
10kHz—0-03%
Line inputs
Input impedance 100k
Sensitivity +1dB —18dBm at 1kHz ref. 0dBm out
{100mV)
Hum —105dB unweighted
Noise —76dB, unweighted, 20Hz to 20kHz,

600 ohm input load
Frequency response 30Hz—50kHz at —3dB points
Input overload margin 38dB
Distortion, harmonic at +10dBm, 30Hz—0-06%

1kHz—0-008%
10kHz—0-03%
Microphone
Input impedance 600 ohms
Sensitivity —30dBm at 1kHz ref. 0dBm out {25mV)
Hum —93dB, unweighted
Noise —80dB {unweighted), 20Hz—20kHz,

200 ohm input load
Frequency response 32Hz—22kHz at —3dB points
Input overload margin —40dB
Distortion, Harmonic ‘at +10dBm, 30Hz—0-01%

1kHz—0-02%
10kHz—0-1%
General
Slew rate, all stages ~ 25-5V/us
Distortion, any input, 0-1% at 10dBm, 30Hz—18kHz
Output clip level +20dBm

Mono and mic outputs provide OdBm at 100 ohm source
impedance and will drive 600 ohm lines at +20dBm
Stereo lines provide 0dBm at 350 ohm source impedance
Tone controls & RIAA equalisation matched to within $dB

0dBm = 776mV into an unspecified impedance

Music

Two stereo disc inputs from internal turntables A & B (1-2)

A+B line and disc inputs selected by rotary switches (A& B)

Two stereo line inputs from female XLR's A & B (3—4)

Internal preset disc balance controls

Line input level controls (5—6)

Line input earth-isolation switches {7-8)

Slider crossfading between line & disc in any of 4 combinations (9)

Bass, treble and volume controls (10-12)

Music send-return sdcket provides stereo lines at 0dBm (13)

Music send-return switch activates stereo return for insertion of
graphic equalisers, limiters, expanders, etc. (14)

Music ‘cancel’ switch for audience participation. and emergency
announcements (15)

Microphone

Capacitor microphone input (Readily modified for moving coil

microphones) from female XLR (16)

Bass and treble controls specially contoured for vocal applications

(17-18)

Microphone gain control and on-off switch {19—20)

-XLR send-return socket providing (mono) microphone output at

0dBm for routing to vocals amplifier (21)

Microphone send-return switch activates return for insertion of
graphic equaliser, special effects, etc (22)

Facilities and functions (see numbered photo)

Output

XLR mono output from stereo lines and microphone line via a unity
gain mixer. This output can be exclusively microphone or music if
required, by depressing appropriate send-return switch. Also XLR
stereo music output. (23)

Auxiliary
Output and PFL monitoring, the latter switchable to all music §
inputs (24-25)

Monitor level contro! (26)

4 watts into 4 ohms monitor amplifier, for phones or monitor
speaker, with short circuit and thermal protection (27)

A & B cueing indicators {yellow panel l.e.d.s) illuminate when disc
modulation begins or line input exceeds an equivalent threshold
(28-29) '

Left and Right peak indicators (Red panel l.e.d.s) are set to
illuminate at the nominal r.m.s. input level of the systems power
(30-31), e.g: 500mV, whilst VU meters provide the desk OdB
reference across the stereo lines (32-33)

Autofader on-off switch and locking panei-presets for depth, rate
and sensitivity adjustments (34-37)

Remote push button turntable start switches and turntable lamp
switches. Jack socket sound-to-light modulator output (38—42})
High reliability remote power supply with comprehensive protec-
tion.
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MICROPHONE CHANNEL

The microphone input is designed for the Cairec CM654
capacitor microphone but input stage modifications are
given to cover the majority of moving coil and capacitor
microphones, including those which are balanced or phan-
tom powered. A good vocals microphone is essential for dis-
cotheque applications, where ‘close miking’ is the ruie. Al
cardiod microphones provide strongly accentuated low bass
under these conditions. Windshields help, but microphones
intended for vocal applications often incorporate compensa-
tion for ‘close miking’. This virtually eliminates ‘pop’ and
other explosive breath sounds and minimises the input
transformer’s overload margin requirements. A discotheque
microphone may also be required to handle SPLs in excess
of 100dB if the operator shouts; capacitor microphones are

particularly suited to handling high SPLs with low distortion. .

Most of the distortion in the microphone channel is
generated by the input transformer, but it is predominantly
2nd harmonic and quite inaudible under normal conditions.
The input stage has unity gain in order to avoid overloading
the tone control stage, bearing in mind the high outputs

‘38 24 78 30

produced by close miking. The tone controls have been con-
toured as far as possible to suit vocals requirements, ie: for
frequencies between 100Hz and 10kHz. The fundamentals
of male and female speech' lie around 130Hz and 200Hz
respectively. These low frequencies provide the voice with
body and character whiist the harmonics, particularly those
around 1kHz—3kHz are essential for intelligibility.

With this in mind, the treble boost curve has been con-
toured to give relatively large amounts of boost around these
latter frequencies, thus allowing vocals to ‘cut through’ if
desired. It is difficuit using the Baxandall network to bring
the maximum boost up to the fundamental frequencies of
the human voice. Maximum boost occurs, therefdre around
50Hz but in practice the characteristic is satisfactory
provided a vocally compensated microphone is used.

The microphone signal passes to a line driver, capable of
providing some +20dBm into a 600 ohm load, via a gain
control and the on-off switch. The microphone send-return
switch is wired in the same manner as that previously
described, and finally the microphone line feeds the mono
mixer.

ANCILLARY FUNCTIONS
The auxiliary functions are shown in Fig. 2. The autofader

‘drives an f.e.t. which shunts the music lines; attenuator VR,

controis the fade depth. VRc and VRg adjust the sensitivity
(i.e. microphone level required to trigger) and the fade-up
rate of the circuit respectively. S, disconnects the f.e.t. when
the autofader is not required. A four way switch selects the
right hand disc and line inputs for PFL (pre-fader listen)
monitoring. In turn, a two way switch selects either PFL or
output monitoring. A 4 watt amplifier is provided to drive
either headphones or a monitor loudspeaker.

The cue l.e.d.s allow discs to be lined up rapidiy and
without the use of headphones. VRp is set to discriminate
between rumbie and music modulations on typical discs.
The VU meter driver preset is normally set such that 776mV
on the stereo lines gives an 0 VU reading, though this is not
conventional practice in broadcast sound equipment. The
peak indicator switches on its associated l.e.d. for a few hun-
dred milliseconds whenever a signal peak exceeds the
nominal input sensitivity of the power amplifiers, eg: 500mV

T o129 2

A B
i
C —
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Fig. 2. Block diagram of auxiliary functions

(—3%+Bm). In this way, they warn that the power amplifiers
are being driven ciose to clipping.

The ‘sound-to-light mixer’ provides a + 10dBm output for
lighting effects. The microphone level in the mix is adjusted
to match the level of the music signals under normal
‘miking’ conditions by means of preset VRg.

CONSTRUCTION

Apart from the monitor amplifier, all the circuitry is
contained on four pluggable cards; this greatly simplifies
construction and debugging. Fig. 3 will be found helpful as
construction progresses, as it shows how the circuitry on
each card is interconnected. The power supply, whilst
sophisticated, is simple to construct and is unlikely to require
debugging. For this reason it will be presented later. For
initial tests, + 15V and +12V supplies are required. To test
individual cards, very little current is required (<100mA) and
batteries are quite adequate if a good bench power supply is
not available.

All the audio circuitry is built around the Signetics
NE5534 op amp. This was introduced to Britain some 18
months ago and is truly described as ‘high performance’ in
that it is the first op amp to approach the performance of the
best discrete circuits. As a result, it has found wide accep-
tance in professional audio equipment. It has pin com-
patibility with the 741C and features internal compensation
for gains in excess of 10dB. However, the addition of a small
compensation capacitor ensures stability without com-
promising performance in the audio band. The low noise
version, designated ‘NE5534AN’ is expensive but may be
used to advantage in the disc input stage if desired.

28

The NE5534N, like the 741 is a hardy bi-polar device and
does not require special handling precautions. However, it is
not as cheap as the 741 and when the cards are initially
tested it is wise to substitute the latter.

CARD 1

This card contains the disc and line input stages. With
reference to Fig. 4, R1 provides the input bias current for IC1
and also the standard load for a magnetic cartridge. At high
frequencies, the gain of IC1 falls to unity, therefore external
compensation (C5) is required. R5 and R9 provide a gain of
24dB and together with C9 also furnish RIAA treble cut.
However, in the series feedback configuration used here, the
gain of IC1 cannot fall below unity. Thus R13 and C13 are
required to maintain treble cut at high frequencies. The elec-
trolytic capacitor C21 has significant reactance above 1kHz
and therefore C17 is added to ensure good treble response.
Wherever possible throughout the audio circuitry non-
electrolytic coupling capacitors have been specified for this
reason. VR 1 doubles as a preset balance control and output
attenuator as previously described.

IC5 provides unity gain and C33 with the crossfinder
provides bass cut which closely complements the RIAA bass
boost characteristic. For optimum screening and RF1 sup-
pression all the disc inputs have independent OV connec-
tions and are quasi-balanced. This procedure is not so
important at line input levels, and the OV connection for
each stereo line input is commoned at the XLR input con-
nector in any case. Panel mounted earth isolation switches
are provided on these inputs to facilitate the control of hum
loops. The supply rails adjacent to each op amp are
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Card1 Edge Wiring
There are two line and disc (T and D) inputs, named A +
B, and each has a left (L) and a right channel (R).
For turntable A", the inputs are Dga + Dia
For turntable “B", the inputs are Dgg + Dg
For line input A", the inputs are Tga + Tia
For line input “B", the inputs are Tpg + Ty g
Disc input earth connections are designated OV together
with the appropriate code.
Pin No. Connection
1 0V, Dpa
Live, DRA
3 0V, Dya
4 Live, Dya > Disc inputs from magnetic
5 OV, Dgs cartridge
6 Live, DRB
7 OV, Dig
8 Live, Dig
9 OV Summing point
10 Dpa
11 Dia Disc outputs to mode
12 Dgs } switches
13 Dig
14 Taa
15 Tia Line inputs. (OV via S$1/52
16 Tre to pin 9)
17 T
18 Tra
19 Tia 1_ Line input amplifier
20 Tre §  outputs to mode switches
21 T
22 —ve, 15V
23 ov } To power supply busbars
24 +ve, 15V

Showing a completed
Card 1 and below a
desk with the board
assembly lid pulled back
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decoupled at high frequencies for stability (C41 etc) and
additional capacitors (C37—40) are provided to attenuate
common mode RF1 and to decouple the supply rails at audio
frequencies.

CARD 1 LAYOUT

The physical layout of Card 1 is shown in Fig. 5. The cop-
per clad board specified in the components list must be cut
to size. Note that the card aperture is not symmetrical and
marking out and cutting should be done from the copper
side of the board if the aperture position is to correspond to
Fig. 4. Accurate cutting is facilitated by using a jigsaw fitted
with a very fine blade, together with an §in strip of straight
aluminium as a guide along the inside of the cutting line.

The 24 edge connector strips should be covered with
enamel paint to protect it during etching; paint is more con-
sistent than etch resistant ink over such large areas. The
p.c.b. pins are wired direct to the edge connector pins by
7/0.2 cable, except for pins 1-8 which require screened

‘cable, and pins 9 and 23, which should be brought to the

edge connector with 16/0.2 cable to ensure a low im-
pedance connection. Because the edge connector pins are
cramped, all the leadout wires should be sleeved. Apart from
allowing a high component density, ‘hard wiring’ in this
fashion permits control over stray capacitance which cannot
be achieved first go with 24 parallel p.c.b. tracks!

When the board is completed, scrape away excess flux,
using methylated spirits as a solvent, together with a stiff
brush where necessary.

Check carefully for errors, then load the 8 sockets,
preferably with 741s. Note that the op amps belonging to
the line inputs face in the opposite direction to those handl-
ing the disc inputs. Short all the inputs to OV and apply
+12V or +15V via 100R current limiting resistors in each
supply rail. If the supply current exceeds 30mA (741s) or
70mA (NE5534s), disconnect the supply and look for errors.
If all is well, load the card with NES5534s and reconnect the
supply. Then check the offset voltages, at pin 6 on the i.c.s;
note that- a carelessly placed probe may prove fatal to the
devices here. If the offset voltage is greatly in excess of
300mV, disconnect and check again for errors, or for floating
inputs. Finally, reconnect the supply and check the polarity
of the offset at pin 6 on |.Cs 1-4. Then reorientate C21-24 if
necessary. The screen can then be added (Fig. 5) and Card 1
is now completed. The same constructional and setting up
procedure applies to the remainder of the cards; remember
to allow for notably lower power consumption however on
Card 2, and to short all inputs to the OV rail.

Next Month—more circuits.
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PROGRAMMABL

SOUND GENERATOR

D.COUTTS

HE GENERAL INSTRUMENT AY-3-8912 Program-

mable Sound Generator was designed to produce a
variety of complex sounds under software control. By using a
register stack the processor can load values into the sound
chip and then carry on with other tasks while the sound is
being generated.

It is easy to interface the i.c. with the UK101 and to add
sound to your BASIC programs by means of the POKE com-
mand.

BLOCK DIAGRAM
Fig. 1 is a block diagram of the 8912 i.c. There are three

tone generators and a noise generator. The three tones can
be fed out to outputs A, B and C. The noise can be added to
any or all of the tones, or it can be output instead of a tone.
The amplitudes of the noise and tones can be set to one of
sixteen fixed values, or they can be varied by means of an
envelope generator. The envelope generator amplitude
modulates the outputs and can be set for various options of
fast or slow attack and decay, single shot or repeat, etc.
allowing a wide variation of sounds. The three outputs are
logarithmic.

PSG REGISTER ARRAY
Fig. 2 shows the register array in detail. Register @ and

register 1 are cascaded to give a 12-bit word which sets the
period of tone A, the top 4 bits of register 1 not being used
and the bottom 4 bits forming bits 8, 9, 10 and 11 of the 12-
bit word. The register can be set to any value between 1 and
4095 decimal. As the clock is divided by 16 before being fed
to the tone generator, the output frequency is:

f e Fclock

16 x R

where R lies between 1 and 4095. Registers 2, 3 and 4, 5
similarly control tone generators B and C. Register 6 is used
to control a pseudo random noise generator. Oniy the bot-
tom 5 bits are used, and again, the clock is divided by 16
before being fed to the noise generator.

Register 7 is the output control register. Bits 6 and 7
should always be set to one as we are outputting data to the
PSG (Programmabie Sound Generator). Setting bit @ low
will enable tone A to be output to channel A. if at the same
time bit 3 is set low the noise generator will be mixed with
tone A. If bit @ is now set high only noise will be output on
channel A, Likewise bits 1 and 4 controf tone B and noise to
channel B, and bits 2 and 5 contro! tone C and noise to
channel C. Remember it requires a low or @ to select a tone
or noise, for example, writing 254 decimal to register 7
selects tone A.

Register 8 is used to set the amplitude of channel A in the
fixed output level mode. Bits 5, 6 and 7 are not used. If bit 4
is set to @ then the output amplitude is set at one of sixteen
fixed levels by means of bits @ to 3. If bit 4 issetto a ‘1",
however, bits @ to 3 have no effect and the output amplitude
is set by the envelope generator. Registers 9 and 10 are

32

pin basis.

used similarly for channels B and C. Registers 11 and 12 are
cascaded to give a 16-bit word to set the envelope period.
The clock is divided by 256 before being fed to the envelope
control, so with a 2MHz clock we can get a period range of
about 0- 1Hz to 7800Hz.

Register 13 determines the shape/cycle of the output as
foliows.

The envelope generator further counts down the envelope
frequency by 16, producing a 16-state per cycle envelope
pattern as defined by its 4-bit counter output, E3, E2, E1, EQ.
The particular shape and cycle pattern of any desired en-
velope is accomplished by controlling the count pattern
{count up/count down) of the 4-bit counter and by defining a
single-cycle or repeat-cycle pattern.

This envelope shape/cycle control is contained in the
lower 4 bits (B3-B0) of register 13. Each of these 4 bits con-
trols a function in the envelope generator, as illustrated in
the following:

Envelope Shape/Cycle Control Register (R13)

| B7] B6[B5[B4[B3]B2[B1[BO] FUNCTION

Hold To

Not Used t—a Alternate Envelope
Attack Generator
Continue

A 40-way jump lead inter-
faces the Sound Generator to
the UK101 (J1) on a pin-to-
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CLK

RESET

AMP

CONTROL 1
AND CONTROL

DATA
LINES
; ENVELOP

.;i-l "

The definition of éach function is as follows:
Hold When set to logic 1, limits the envelope to one
cycle, holding the last count of the envelope
counter (E3—EO0 = @00@ or 1111, depending on
whether the envelope counter was in a count-
down or count-up mode, respectively).

When set to logic 1, the envelope counter
reverses count direction (up-down) after each
cycle.

NOTE: When both the Hold bit and the Alternate bit are
ones, the envelope counter is reset to its initial count before
holding.
Attack

Alternate

When set to logic 1, the envelope counter will
count up (attack) from E3, E2, E1, EQ = 0@0O to
E3, E2, E1, EJ = 1111: when set to logic @, the
envelope counter will count down (decay) from

1111 to POPP.

When set to logic 1, the cycle pattern will be as
defined by the Hold bit. When set to logic @, the
envelope generator will reset to @903 after one
cycle and hold at that count.

Continue

8 LINES
Z3I0 To further describe the above functions could be accom-
plished by numerous charts of the binary count sequence of
E3, E2, E1, EQ for each combination of Hold, Alternate, At-
tack and Continue. However, since these outputs are used
(when selected by the Amplitude Control registers) to am-
plitude modulate the output of the Mixers, a better un-
derstanding of their effect can be accomplished via a graphic
representation of their value for each condition selected, as
illustrated in Fig. 3.
BIT :
Aegister B7 B6 B5 B4 B3 B2 B1 BO
RO ’ . 8-BIT Fine Tune A
R1 Channel A Tone Period 2-BIT Coarse Tune A
R2 A 8-BIT Fine Tune B
R3 Ehqnig! B Tape Barisd 4-BIT Coarse Tune B
R4 ! 8-BIT Fine Tune C
RS Channel C tone Period. 4-BIT Coarse Tune € cad ’
R6 | Noise Period _ 5-BIT Period Controt  Fhe | T ShaP 2
R7 | Enable IN/OUT Noise Tone
10B 10A g B A C B A
B8 | Channel A Amplitude M L3 L2 L1 LO
R9 Channel B Amplitude M L3 L2 L1 LO
R10 Channel C Amplitude M L3 L2 L1 LO |
R11 q 8-BIT Fine Tune E
R12 o fFa o] 8-BIT Coarse Tune E
R13 | Envelope Shape/Cycle €ONT.  ATT. ALT. HOLD.
R14 | /O Port A Data Store 8-BIT PARALLEL I/O on Port A
10 R=61680:V=61681 60 Y = INT (RND(7)—15): Let the Sound Generator create
20 FORT=0TO 14: X=INT FOR T = 1 TO 255: its own sounds with this random
(RND(5)*255) + 1 ) POKER,Y POKEV,T: program. Push it through a power
25 IF . RND(9)<.5 THEN 70 NEXT _ amplifier for maximum effect.
POKER,7 : POKEV,248 75 FORT =255TO 1 STEP — -
26 IFRND(4)<.5 THEN: 1: POKER,Y: POKEV,T
POKER,1: POKEV,0 76 NEXT ‘
30 GOSUB 1000 80 GOTO 20
40 NEXT 1000 POKER,T: POKEV,X:
50 FORT =1TO 5000: NEXT RETURN
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Register 14 is the output port. Writing data to this register
outputs it on pins 7 to 14 of the AY-3-8912.

CIRCUIT DIAGRAM

Fig. 5 shows the circuit diagram of the unit. IC3a and b
provide a 1 to 2MHz clock to the PSG. IC3c and IC4a
provide a reset to the chip, R2 and C3 providing power on
reset. The three output channels of the 8912 are mixed
together and are amplified by IC6. The UK101 data lines D@
to D7 are fed to pins 28 to 21 of IC5. Pins 7 to 14 of IC5 are
the output port lines from register 14.

Two addresses are used to load the PSG, FOFPH and
FOF1H. IC1 decodes when address bits 2* to 27 and 2 to
2" are high. IC2 decodes when address bits 2* to 2° and 2°
to 2'* are low and R/W is low. Address bit 2° goes to IC4C.
When you write to address FOFQH pins 18 and 20 of IC5 go
high and the data on the data lines is written into an address
fatch in 