Australia $1.10 New Zealand $1.20 Malaysia $4.50
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COMP POCKET COMPUTER

GREATEST BREAKTHROUGH
g COMPUTER

POWER THAT

w®' ONCE FILLED A
. ROOM CAN
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LEVEL 2 16K
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Full Range of Software Available

entronics Parallel for TRS80 £75.00 + VAT

TRS80
EXPANSION
INTERF

CARRIED IN YOUR POCKET!

® Programs in BASIC @ “QWERTY” Alphabetic
Keyboard ® 1.9K Random Access Memory ® Long
Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready-to-run software
from cassette tape {interface and recorder optional! or
program it yourself in easy-to-learn BASIC. 24-character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatile memory allows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data. Poveerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.
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g rer 2| [COMING SOON
Real Estate £13.95 Games 1 £8.95

Civil Engineering £13.95 Business Statistics £10.9%6

Aviation £13.95  Business Financial £10.95

Math Drill £8.95 Personal Financial £10.95 THE MA RTE LL

TV GAME

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UK101

# 6502 based system — best value for money on the market. % Powerful 8K
Basic — Fastest arcund # Full Qwerty Keyboard + 4K RAM Expandable to 8K
on board. * Power supply and RF Modulator on board. * No Extras needed —
Plug-in and go. % Kansas City Tape Interface on board. % Free Sampler Tape
including 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
machine for you.

a—

*mﬂpg._ We give a full one year’s
C_or*w(‘ warranty on all our products.

40 pin Expansion Jumper Cable for Compukit expansion £8.80 ~ VAT

KIT ONLY 179 . var
NO EXTRAS NEEDED

B.oidd, Jndersstand ardd Prograrm your owe

C. Cates tor orhy a3 Sma il atdy

waret

Available ready assembled, tested & ready to go £229 + VAT

, NEW MONITOR FOR COMPUKIT UK101
® (n 2K Eprom 2716 @ Allows screen editing ® Saves data on tape ® Flashing cursor @ Text scrolls down £22.00 + VAT

|

Super Space Invaders (8K) £6.50

FOR THE COMPUKIT Game Packs Space Invaders ESEO
Assembler/Editor £14.90 1. Four Games £5.00 Chequers _-f_‘_3,oo
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

L

WE ARE NOW STOCKING THE
APPLE 1l EUROPLUS AT
REDUCED PRICES

16K £599
32K £649

48K £659

Getting Started APPLE Il is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:

® BASIC — The Language that Makes Programming Fun.
® High-Resolution Graphics (in a 54,000-Point Array) for
Finely-Detailed Displays. @ Sound Capability that Brings
Programs to Life. ®Hand Controls for Games and Other
Muman-input Applications. ® Internal Memoery Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. ® Eight Accessory Expansion
Siots to let the System Grow With Your Needs.

You don't need to be an expert to enjoy APPLE Il Itisa
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.
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our NEW

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,

|l ondon WZ2.
Telephone: 01-441 2922

STEM
~ EG3NM00
ries

THE VIDEO GENIE SY

WITH
® 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level ||

software compatible ® Huge
range of software already available ® Self contained, PSU,

UHF modulator, and cassette ® Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer
@ Absolutely complete — just fit into mains plug.

TV GAME
BREAK OUT

Has got to be one of the
world’s greatest TV games.

You really get hooked. As
featured in ETI. Has also 4
other pinball games and lots of options. Good kit for

up-grading old amusement games,

MINI KIT — PCB, sound & viston modulator, memory chip
and de-code chip. Very simple 10 construct.
£14.90 + VAT
OR PCRB £2.90 MAIN LSI £8.50 Both plus VAT

NEW REDUCED

PRICES
8K £399

16K £499

32K £599
RRP £795 for 32K
Ll ar T

The PEDIGREE PETS ..

LS eSS
Coae HE R e

oot Basiecn S0 BK Per 32K B OTEK wath
rengy Microwed koyboard AT Wittt areen soreas

Cassette Deck £55 extra g

Interface PET IEEE — Centraonics Parallel
Not decoded £49.00 + VAT Decoded £77.00 ~ VAT

NOW IN STOCK
SUPER 80 COLUMN PET
only £825 +vat

P~ GET YOURSELF A
¢*o® PRINTER FOR
¥ O D SAVE

-

Pl rarae ab sot e vl e

cC® YOUR PET AN
A FORTUNE
only £299 . var

Interface Cards £49

Full Pet Graphics including
cables. Ready to go.

Interfaces with APPLE, PET, EXIDY,
TRS80, COMPUKIT and NASCOM.

THE

EX-STOCK.

ATARI VIDEO COMPUTER
GAMES SYSTEM o0
£33

. Atari's Video Computer System
than 1300 different game

& now offers more
variations and options in twenty

Game PrﬂgramTM cartridges!

Most Cartriages only £13.90 + VAT
~ Prices may vary with special
i edrtions Basic Maths, Airsea
£ Battle, Black Jack, Breakout,
g§ Surround, Spacewar, Video
W Olympics, Qutlaw, Basketball,
Hunt & Score®, Space War,
Sky Diver, Air Sea Battle,
Codebreaker™, Miniature Golf.

R e N R T

£4

A

Extra Paddle Controllers  *Keyboard Controllers
— £14.90 - VAT — £16.90 + VAT

SPACE INVADERS NOW IN STOCK £25

Please add VAT to all prices — including delivery. Please make cheques and postal orders payable to COMPSHOP LTD., or
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — d S AE f lication f .
MAIL ORDER AND SHOP: > or application 1orm
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).

Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G (

NEW WEST END SHOWROOM:
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“Europes lLargest Discount
Personal Computer Stores’”’

311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN — 10am - 7pm — Monday to Saturday

% IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dubiin 743933

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705,
Telephone: 0101 714 5472526

COMPUTER
COMPONENTS
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CONSTRUCTIONAL PROJECTS

PE MASTER RHYTHM Part 2 by A. J. Boothman BSc. ..
Instrumentation board and final setting up

PE STARSPINNER Part 1 .. o .

A matrixing lighting system with 64 different effects

LINEAR OHMMETER by D. H. E. King ..

A six range instrument with lL.e.d. display

INTERFACING COMPUKIT Part 1 by D. E. Graham .. -
Introduction, leading to full construction of a universal interface board
PE MICROTUNE Part 2 by Martin Kent . . .

Use this when you tweak—Kkeep your car at its peak

DISCO DESK Part b by BendJ. Duncan

Final wiring and testing

GENERAL FEATURES

SOLAR POWER SATELLITES by Dr. J. P. Stark

Will solar power solve our energy problems?

SEMICONDUCTOR UPDATE by R. W. Coles

TMOS UTN2886B TMS5100 TMS6100

U101 GRAPH PLOT by Toby Walsh

ldeal mathematics teaching aid, in BASIC

MICROPROMPT .. . . . .. C.
Hardware and software exchange point for PE computer projects
INGENUITY UNLIMITED .. . .. o .
Model Train Controlier—Timer for Cine Camera—Torpedo Game—
TTL Protection—6V Regulated Supply—Fuse Failure Indicator

NEWS AND COMMENT

EDITORIAL :

MARKET PLACE

New Products

INDUSTRY NOTEBOOK b6y NVexus

Moral of the Metro

BOOK REVIEW .. - .. . .
SPECIAL OFFER:IN CAR ENTERTAINMENT
Quality products at unbelievable prices

READOUT .. .. . o .
SPACEWATCH by Frank W. Hyde . .
Pluto—The Rings of Saturn—The Soviet Cosmonauts
PATENTS REVIEW

PE Joanna gets a Patent

OUR FEBRUARY ISSUE WILL BE ON SALE FRIDAY, 9 JANUARY 1981
(for details of contents see page 29)
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© IPC Magazines Limited 1981. Copyright in all drawings, photographs and articles published in PRACTICAL
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ELECTROVALUE

CATALOGUE ’81

as included FREE with December issue of
PRACTICAL ELECTRONICS

It’s work-bench size for keeping alongside your favourite
journal for instant reference to stock and technical data.

With more to choose from than ever - all the
items you have learned to depend on being
obtainable from tlectrovalue PLUS MANY
NEW ONES to bring Catalogue '81 bang up to
date. The V.A.T. inclusive price list that goes
with it will hold for at least 4 months before
the next one is issued.

Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
/s tops.

Write, phone or call if you haven't yet got
Catalogue 81 - and you will receive yours
by return. (We pay postage).

AND YOU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE TOO, WHEN YOU
BUY FROM ELECTROVALUE.

ELECTROVALUE LTD., (Dept. )28 St. Judes Rd, Englefield Green, Egham,
Surrey TW20 OHB. Telephone: (STD 0784) {London 87} 33603 Telex: 264475

I N, N DA T T AEahhh R AR A I N ﬁ
r_Please send me my FREE COPY OF ELECTROVALUE |
] CATALOGUE ‘81.
| INBITIE ..ot ee ettt s et e e et eneeees l
b AGAIESS ..o I

MULLARD CAPACITORS

Special purchase of factory clearance capacitors enables us
to offer; C280 Polyesters {liguance Alisarts) at £2 for
100 mixed. And Miniature Electrolytics at £2 for-
100 mixed. Pack of sach only £3.

i These consist of spilages, flear sweepings, cosmetic
imperfects etc. As we have no time to sort them they
are magmificent value far the constructor.

HUMIDISTATS
Don't Lot Your Environment Dehydrats You!
Buy our Honeyewell Humidity Controller.
embrane actuated, very sensitive, " shaft, 250V, 3.75A
ontacts. ideal for gresnhousss, centrally heated homes,
offices etc. Build your ow.: humidifiers or alarms. Fraction of
foriginat cost 90p sa. 3 for £2,

20 ASSORTED ZENER DIODES
| watt and 400MW £1.50

100 MIXED DIODES

f Includes  Zener, power. bridge, germanium, silicon etc.
All tull spec. £4.95

SUBMINIATURE SLIDE SWITCHES

SPCO 12 for £1.00
MINIATURE PUSH TO MAKE SWITCHES
Red knoh. 8 for £1.00

AC128's
Marked but untested. High percentage 0.K. 25 for £1.00

MINIATURE REED SWITCHES
We are the cheapest! 12 for £1.00 100 for £4.20

SUBMINIATURE REED SWITCHES
10 for £1.00. 100 for £6.00.

G.E.C. UNF TRANSISTOR TV TUNERS
Rotary type with slow mation drive, leads and aerial socket,
£1.50 3 tor £3.50 “for GEC. "2010" series etc.”

DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KITS
includes 150 sq. ins. copper clad F/G. board. 1 fb ferric
chlonde. 1 dalo eich resist pen. Abrasive clesner. Etch tray
plus instructions. Specisl Prics £4.95
11b FE.C1. To mil. spec. £1.25
5t FE.C1. To mil. spec. £5.00
150 sq. in. Single sided board £2.00
150 sq. in. Double sided board £3.00

MINIATURE MAINS TRANSFORMERS
Top quality. Split bobbin construction will give 4.5V-0-4. 5V
at 250 MA 13" x14"x 13" all sorts of uses. ONLY 90yp.
3 for £2.20.
2200 (A AQOV BRadial. 13" x2" B0p. 3 for £1.50.
1,000 i 100V Radial. 1§” x2" ONLY 70p. 3 for £1 -50.

BO181 78 Watt 7.0 3 Power Transistors. 50p sa. 3 for £1.
4AF1 Ahernator Diodes. [deal for making Battery Chargers

etc 4 make 5) amp bndge. —Ve or +Ve case 2 of
s £2.00.

TRANSISTOR PACKS
100. Full spec. new and marked. includes B{148, BC183L,
MEDAI2 BF274 BC154 etc etc. £4.85
200 as above and incivdes AC12B, 2N3055 BFYS0,
BO131, BF200 etc. £9.95 *

Buy bulk and save money these packs are worth at lsast
doubie.

P/B SWITCH BANKS
These cost a fertune! Were mads for vanous music cantres.

Includes independent and interdependent latching types multi
pole ¢/o etc. Can be modified Can't be repsstsd. 3 Banks for £1

Knohs for P/B Switches. Fit 3 mm sg shaft 10 fer £1.
Chrame ar Spur Aluminium Fimish.

BULK BARGAINS, STOCK UP FOR WINTER

300 mixed § & 3 watt resistors £1.85
150 mixed 1 & Z watt resistors £1.58

300 mixed capacitors, madern, most types £3.95
100 mixed ceramic and plate caps £1.20

Y00 mixed polystyrene caps £2.20

25 pots and presets £1.50

25 pressts, skeleton etc. £1.20

20 YDRs and thermistors £1.20

100 Hiwattage resistors wirewound at £2.75
100 electrolytics, nice values £2.20

300 printed circunt resistors £1.45

300 printed circuit components £1.85

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat. can be banked side hy side. Ideal for v. cap
tening, graphic egualisers etc. 11} for £1

MINIATURE LEVEL/BATT. METERS 2000A
FS.D. as fitted to any cassette recorders 70p

50p P & P on ail above items. Cheque or P.0. with order to:

SENTINEL SUPPLY, DEPT. P.E.

149A BROOKMILL RD., DEPTFORD, LONDON, SE8

Standard Parts

DIGITAL
MULTIMETER FUNCTION GENERATOR
% DCVolts . ........ TmV to 1000V
ACVolts . . ....... 1V to 500V * 30mV to 10V pk-pk
DC Current ... ... 0.1mAtc 0.2A #* 1Hz to 100k Hz
Resistance. . ... ... 10 to 20M(}

% DC coupled

#* Sine, Square & Triangle

% Separate TTL output

# Designed around Intersif 8038 IC
# Total cost around £30 (incl. case)

3% digit LCD

Auto Low Battery indication
Auto Polarity & Zero

1% accuracy {DC volts)

Designed around Intersil 7106 1C
Total cost around £30 {incl. case)

¥ % ¥ % % »

Provided in a JAYkit is a Printed Circuit Board, a punched and lettered Front Panel -.2- 2. :
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Compores~® _ :*

showing suppliers and current prices. Difficult to obtain pieces of hardware are supc =2 » -2

Kt Jayen Developments, 21 Gladeside, Bar Hiil, Cambndge C=22 =2 ¢
T rrrrrTr 11y b 0 o2 4 8 8 &2 ] )

To: JAYEN Developments =
21 Gladeside, Bar Hill, Name

Cambridge CB3 8DY =

Tel: (0954} 80285 Address i

Please send: i

(]DM-2 ® £5.45 |

T]FG-1a @ £4.95 =

(Incl. VAT and P&P) i

Morey to be refunded if the kit . §

is returned within 10 days. I S :

1T T fr 1T rrirxr1 T rry 2 e i3 Fr 10 1
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Compare our prices before you buy elsewhere! All devices are brand
new, factory prime, full spec. and fully guaranteed!

m-.ﬁma 86p | 74L5245 220p
RAEEE PRIME COMPONENTS
7400 11p {4045 160p | 74LS253 120p

7401 12p {4047 99p | 74L5257 110p EPROMS
R iR | OW PRICES g DOEONE e 305 2 30
7404 17p |4050  a0p | 7415290 95p B MEMORIES 1+ 50+ 100+ 2716 Single 5V450NS 595p 550p 495p
7409 18p | 4051 69p | 74L5293 120p| AN our micro chips are at micro prices. Don't | 2144 L 450 NS 226p 200p 175p 2532 Single 5V 450 NS 1995p 1695p 1495p
;ﬂg :gp 48@% ;gp 31’[23?3 1?;;: bel fmlgd by low pr:faa.d“:la gn not uf;ﬁr for | 2144 1. 300NS 250p 225p 195p LINEARS

p | <05 p p| sale sub-spec or rebrande avices. our
7513 28p [1053  117p| 74(S374 170p| parts are guaranteed new, first quaiity, fac- | 4119 503 . 310p 350P Taan (CL7IOBCPL 575p 525p 475p
7420 16p [4055  121p| 74L.S375 140p | tory prime, full spec devices. It is also our erami P P -2 2270l
7430 18p | 3056  121p | 7405393 135p | policy to offer you the best of new devices | 6514 {TC5514P) LCD Display 575p 525p 475p
7432 25p {2059  560p | 74LS490 140p | that become available and these are featured 1k x 4 CMOS RAM NE 555P 18p 17p 16p
7440 t6p | ~0c0  112p | 74LS670 260p ragulnrly. Prices are exclusive of p&p and 450 NS 550p b25p 495p 723 33p 30p 28p
EMZ 68p {-J€E3 112p VAT - please refer to "'Ordering _ ‘ . o .
; ﬁg ;gp -gtrEa 4ggp :nfnrmgtiﬂn'; bafgr?’ ordering. Official nrda:; i All prices exclude p&p and VAT. Please refer to ‘Ordering Information’ before ordering.

p | +067 p rom Schools, Colleges, Universities a ) _ ' .
7474 32p | <768 19p Gov. Authorities accepted. DON'T DELAY - BUY TODAY - SUCH LOW PRICES DON'T LAST FOR EVER! | !

7475  40p | 3069 19p

i
7476  40p | <070 28p EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE Il

749¢  35p | 2071 25p ['2114L 300 NS P| AY-5-1013A 326p and APPLE N PLUS!!

1492 50p 14072 28P13114L 450 NS 2250 | AY-3-1015D  398p i

7493 %0p 13075 20012116 200NS  250P | IM6402 IPL 325p ASTEROIDS IN SPACE!!!

T412" 35‘2I 3077 232 4116150 NS 375p VOLTAGE If you liked ‘Invaders’ you'll love ASTEROIDS IN SPACE by Bruce Wailace! Your spaceship is travelling in the middle
c:-53  ase 2078 29p 4315 M4k 1 CMOS REGULATORS of a shower of asteroids. Blast the asteroids with lasers, but beware — BIG ASTEROIDS FRAGMENT INTO SMALL
74154  90p | 4081 23p RAM 450 NS 995p . ASTERQIDS! The apple game paddles allow you to rotate your spaceship, fire its laser gun, and give it thrust to pro-
"4137  §5p | 4082 255 6514 {1k - 4) CMOS 7805/7812 58p| pel it through endless space. From time to time, too, you'H encounter an alien spaceship whose mission is to
3432  45p | 4085 36p RAM 450 NS 73%p | 7905/7912 65p1 DESTROY YOU, so you'd better destroy it first! Hi%h resoiutiun\g{rﬁphics and sound effects add to the arcade-like ex-

“4725 50p | 4086 68p
74195 100p | 4089 130p

m ;SHEE%C g;gp citement this program generates. RUNS ON ANY APPLE I H AT LEAST 32K AND ONE DISK DRIVE!
P
| ON DISKETTE ONLY £14.95

74186 100p | 4093 68p | 6502 695p

74283 140p | 40384 225p ] 6504 750p :

74290 120p [ 4095 99p | 6505 750p _ BIPOLAR PROMS

74365 90p | 4096 325p | 6800 645p All are identical and equivalent types — we reserve the right to substituts any make.,

74365 90p | 4098 110p | 6802 925p m
4099  180p | 6809 2450p

256 bit {32x8) 16-pin tri-state MB7051/275089/ 6300 395p
- 74LS BRI 425p | 1702A 450p | 7603/5600/6331/745288/825123 395p 2K (512x4) 16-pin tri-state
740500 120] 4202  112p | BOBSA 1095p | 2708 450 NS 395p | 256 bit {32x8) 16-pin open collector MB7056/ MB7053/93446/825131/7621/6306 495p
Larenl 125 4503 68p | Z80 700p | 2716 5v 450 NS 6598p | 27508/7602/5600/6330/745188/82523 395p 2K (512x4} 16-pin open collector
Al20s 13P|4507  52p| ZBOA 900p | 2532 32K 450 NS 1K (256x4) 16-pin tri-state MB7052/745287/ MB7058/93436/82510/7620/6305 495p
;4:: 1 Plas0o8 288p | 78001 12500p 1995p | TBP14510/93427/825129/7611/6301 395p 4K (1024x4) 18-pin tri-state MB7122/745478/
: 4583 1gp 4510  76p| 28002 9500p | 2564 64K (8Kx8) 1K (256x4) 16-pin open collector MB7057/ 93453/825137/7643/6353/27533/3625/
741508 zop 4511 125p 450NS 28-pin £120| 74S5387/TBP145A10/93417/825126/7610/ 5626 | 995p
sty demi ae ER AU SE 01 Sound Effects SUPER MUSIC MACHINE KIT! |
741311 20pl 4215 2300 | 27LS00 995p - '
741512  30p Pl 934719DcC 1125
740313 35p|2218  99P P AT LAST — an affordable kit that can be PROGRAMMED TO PLAY ANY SONG OR GROUP OF
74L514  60p| 4500 KEYBOARD ENCODER SONGS! Instead of a nightmare of numerous {Cs and special expensive Bipolar ROMs, the
74L515  38plasy1  230p | AY-5-2376 795p SUPER MUSIC MACHINE uses a SPECIAL MASK PROGRAMMED COMPUTER CHIP, one
741520 18Bp| 4574 105[: CMOS gate and the most popular erasable EPROM, the 2708/2716 series. BASIC KIT includes
741521 30p 4577 130;: FLOPPY DISK ' drilled, plated and screened PC board and ALL components except the EPROM and 12V
7418522 38pi 4508 992 CONTROLLERS ‘ transformer. The basic kit will Slav short renditions of 25 tunes through its 7 WATT AMPLIFIER
741326 45p| 4559  140p| FD1771 B-O1 SECTION. Add an optional ROM and any tune programmed will be played. If you have the
;2%2%8 13[3 4531 150p | S/O Inverted Bus 2995p equipment to program 2708 EPROMs, we supply full information on programming your own music!
341539 23" 4532 125p ¢ FDO1731 B-0O1 FEATURES:
741837 35:: 4938  150p | D/D Inverted Bus 4995p * Basic kit contains 25 short tunes in the main IC! _ _
241538 35p 4543 160p SUPPORT DEVICES * Will address external ROM for ug to 1,000 MORE NOTES per ROM! (ROM is not inciuded).
741540 25p iggg Z;gg 6520 495p * 0peratesgﬂn 12VbAC or 12V DI d@ dEIOOmA. (Using unit on 12V DC and with optionai ROM
6522 ' requires bias battery, not included). .
;jtgi‘% ggg 4553 zﬁﬂ 65537 ggg,‘,’ % ., * 7 watts of audio power will drive 8 or 16 ohm speakers or horn speakers (not included).
741548 85p ig;d, 79: 23158} 1222;} The SE-Q1 is a complete kit that contains all the : %E}(ﬁ_“"’_}}ﬁ?ﬁ? not '_"FlUd:;jé s sequentially through all tunes
parts to build a progrartmmable effects generator. provision ps sequ a1y | S. _
;jtg‘;g ggp 4585 125p | gasp 350'; Designed around {r?ag new Texas 1nntrurgmnu SN | * tune address can be wire jumper selected or board is designed to take DIP switches.
741574 p 6821 325p | 76477 Sound Chip, the board provides banks of | * PITCH, VOLUME and TEMPQ are all adjustable.
741575 6845 2350p ﬂﬂusoézmimi?ﬁs au?c:hﬂt;tgsg:&gt:;mvé%& * SPECIﬁLd‘Ctlt;h?iE' SEQUENCES can be activated regardless of tune address to provide for
68560 295 h . r mulitiple doorbell applications.
;ingg 39 6852 350p Noises, One Shot, and Envelope Controls. AQuad [ » A)j tunes consist of electronic musical notes played one at a time. There are no chords or
L pj935 65p VR 1 Op Amp iC is used to implement an Adjustable h d h -
74299 3gplosr Bee | gfl; 219p | Pulse Generator. Level Comparator and Multiplex | . STER°RY STER ASSEMBLY INSTRUCTIONS provided
TISh6 15001548 2ap 8216 21 g':; P B e O et o | * Large number of PREPROGRAMMED ROMS with popular and classical tunes readily available.
74LS107 40pto47 55p P | user added circuitry. Easily programmed to en or Hst and prices. L
8226 225 duplicate Explosion, Ph Guns, St ONLY £16.75 for basic kit (plus p&p 60p)
;j}:g:};% ;gg gggg ggg 8228 425; Trfi:ns, of ﬂ:‘rﬁo:tt gn infir%::rnumlg:r of o't::.l.' - |
' 8251 4 sounds. The unit has a multipie of applications.
735126 200 89253 26D | Thelow e s s oS man STEREO! $100 SOUND COMPUTER BOARD
7405132 79p 74C20 30 g%g? gggp specifications. It runs on a 9V battery (not in- :
74L5138 69p 24676 603 8759 950: cluded). On board 100MV amp will drive a small
;j’[glﬁg 1;3" 74C85 145p | MC 144 12VL 797p iﬂﬁfkﬁﬂfﬂlﬁ'{ﬁ ?SJQE%TJ:‘;@E:?S ?En“iﬁlﬁdn},‘; At last, an 5-100 Board that unleashes the full power of two unbelievable General Instruments AY-3-
74.5151 75p 74C97 128p | ZBO P10 595p | inctuded.} - ope 8910 NMOS Computer sound IC's. Allows you under total computer control to generate an infinite
7415153 75p 74C98 125p | Z80CYC 595p number of special sound effects for games or any other program. Sounds can be called in BASIC,
74LS155 Bsp 74C107 100p | ZBOA P10 695p COMPLETE KIT ONLY £14.99 ASSEMBLY LANGUAGE, etc.
74,5157 ?43 74C160 110p %SS‘;E},E 15929 P&P 67p + VAT
74.5160 116p | 72C18) }233 S BOA DMA 22352 UNIVERSAL SCR B | KIT FEATURES: *Two Gl sound computer IC's {AY-3-8910) *Four parallel 1/O ports on Board
74L5161  78p *Uses on Board audio Amps or your STEREQ *On Board proto typing area "All sockets, parts
74LS5163 90p | 74C163 145p | Z80S10/1 2995p |_C106D 400V/5A Sale 30p : WPe B - - . 2
74C192 175p | Z80A S10/0 3495p - and hardware are included *PC Board is soldermasked, sitk screened with gold contacts *Easy,
74L5164  90p 74C193 17Sp | 280 510/1 2995p guick and fun to build, with full instructions *Uses Programmed I/O for maximum system flex-
74LS165 150p 74C194 17Sp | Z80A S10/1 3495p ﬂﬁwt AY-3-8910 ibility *Both BASIC and ASSEMBLY language programming examples are included
74LS168 190p 74C195 175p | 280 510/2 2995p Ba COMPLETE KIT .. i NLY £59.96 includes 60 page data Manual
74LS173 100p 74C903 45p | Z80A 51072 3495p @&@ ng BARE BOARD ... ... . iiiiiciiiirciieienes ONLY £25.00 inciudes 60 page data Manual
74L5174 99p INTERFACE , AY-3-8910 chip special price with gurchase of BARE BOARD {2 chips} ....c...cccvennnn.. £15
;ﬁ? g? 233" LINEAR : JiB SOFTWARE: 5CL is now available! Qur Sound Command Language makes writing Sound Effects
raLsS181 280p 8 ___LINEAR Ca, . fweel Programs 3 SNAP! SCL also includes routines for Register Examine Modify. Memory-Examine-
aLa go BOP AY-3-1350 795p 1 \c1488  90p Modify and Play-Memory. SCL is availabie on CP/M compatible diskette or 2708/2716. Diskette —
;4ts}93 1033 ?géa-agm ngp MC1489 90p fé%ga 2708 — £14.95, 2716 - £24.95. Diskette includes the source. EPROMs are ORG at
P {DM8123 125 EQOOH.
7415221 110p| 723 33p e THE NEW GI COMPUTER
7418240 210p{ 741 18p 75150  125p
- 7415241 200p| icL7106 575p | Jo 99 125 SOUND CHIP 5809 S-100 SIN
745342 ao0n| ISL7106 575 {7215,  135p - GLE-BOARD COMPUTER
P |75322 250
74L5244 175p | |CLBO38 295p P - ; -
75324 325 The amazing AY-3-8910 is a fantastically * Meets |IEEE S-100 Standard! » _
ICM7216A  1875p { 75325 3252 powerfui sound and music generator, * Uses Motorola's Powerful . gglectgglze giﬁdshggfés,
4001 p cM72 168 167°5P 75361 350p perfect for use with any 8-bit micro pro- MC6808 CPU! * Manual includes: 11"x7” Schematic
4002 19p FPAIALE 80p | 75365 295p | cessor. Contains 3 tone channels, noise ¥ 4K, 8K, 16K ROM! Parts List, User Notes, Software
4006 75 LM3O1AM 30p | 75451 50p | generator, 3 channels of amplitude con- * 2K RAM! Listinas and MORL
4007  19p | LM311 0P | 75491/2  78p | trols, 16-bit envelope period control, 2 * ACIA, PIA, 8080 Simulated |/O! =g
4008  80p | ‘m3as asp | 8726 155p | parallel 4O, SD/A conwerters plus much | gareboard only, £49! (plus £1 p&p). CPU (6809) £24.50! ADSMON: Monitor (2716) £26)
jg?g ig,p, LM339 a5p | aTor 1753 interface 10 the S-100 or other Busses. COMPLETE BOARD ASSEMBLED AND TESTED, ONLY £250! {plus £2 p&p)
4011 24p | L3996 ggg 8T97  155p | ONLY £8.50 . VAT including FREE
4012 24p | (m1873 550p re;rmt o} article! Also, add VOItage
4013 g £2.25 for 60-page data manual.
4014 70:: tméggg 5ggp %IELESQ 9p “"Perhaps the next famous composer will F R OM l NTE R SI L I C L 7660 Converter
4015 75p | | M3914 225p THLZ11 13 not direct a 150-piece orchestra but,
4016 35p | L.m3915 225; TIL212 152 rather, a trio of microcomputers controllin The Intersil ICL7660 is a monolithic MAXCOMOS power supply circuit which offers unigue
4017 75p LM 13600 125p | TIL220 12p | @ bank of AY-3-8910s. BYTE July "73. performance advantages over previously available devices. The ICL7660 performs the
ig}g Igp NESHS 18p | TIL222 15p * complete supply voitage conversion from positive to negative for an input range of + 1,5V
4020 aag ggg?gﬁ ggg TiL224 18p Ordering information. Unless to +10.0V, resulting in complementary output voltages of —1.5 to —10.0V.
gg%; 1ggp SN76477N 175p DISPLAYS otherwise stated for orders under FEATURES APPLICATIONS
1023 22: ¥E§:§11ODAS ggp FND500 8op | £50 add 50p p&p. Add 15% VAT to | * Simple conversion of +5V logic supply to +5YV % On board negative supply for up to 64
4024 50p | TL074 1302 FND510  80p | total {(no VAT on books). All devices supplies. o dynamic RAMs.
4025 20p | T 082 75p ENL'?(?‘?? 1%29 are brand new, factory prime and full * Simple voltage muitiplication {(VOUT = {-) nVIN). & Localized u-Processor (8080 type}
gg%? 132:: TLO84 110p BL707 85; spec and subject to prior sales and * 99.9% Typical open circuit voltage conversion negative supplies.
TL490 175 R g . : efficiency. i ' '
2058 ;g; XR2206 326p | MV57164 225p | ayailability. Prices subject to change | 98 0% t':pic:al power efficiency. x g::apﬂazsq':;izzgax:t;;‘f'ES'
4030 50p XR2207 ISOLATORS without notice. Minimum telephone | x wide operating voltage range 1.5V to 10.0V.
4031 195p 2 polo p| ILD74 120p order using ACCESS, is £10. If | * Easy to use — Requires only 2 external non- £1 95
ig%g :gig 6 pole 115p ]| ILQ74 325p | ordering by post with ACCESS, in- critical passive components. ONLY . EACH
4036  290p | 8 pole :;gp T"‘!*'I'E;r& ?gl’ clude name, address and card no.
203 1Jop |10 pole 4 P} written clearly. Please allow 4/6 miﬂln Dept. PE5
4039 290:: LOW PROFILE SOCKETS BY TEXAS 5,,,\,*- week's delivery 4 Meeting Street, Appledore, Nr. Bideford, North Devon
4040 99p | Ben Tp 18pm 15p 24 pin 22p | 5n books. [}' - EX39 1RY. Tel: Bideford {02372) 79507
4041  75p |4 9p 200n  18p 28pn  28p “BHIIS Telex: 8953084
e &
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e G71CP 7549 7421 38 50 | 74251 110 5240 185 | ;5eeB 108 | 4059 4553 4
CA3089E 215 MC3401 52 | TL 90 499 74122 LS83 305 | L 105 &80 110 sE6- 199
LO72CP 8080A 7422 25 65 | 74265 66 5241 165 | s669 40 tLY-%
Ca3ia3 " 1sg |MC3403 135 TL074CN 180 | BO8B0A 1195 28 | 74123 74273 267|1S85 80 | 270 | 4061 1225 | i3 13a
165 | (S670 4 1 45¢
cA3123 30 | MC3405 150 Tig81cP 42 | 3923 700 | 7223 28 | 10108 a8 | 72278 34 |lose 38 | (8242 85 | Lsera 780 | 4062 995 $if. 194
| SA3138 33 | mrFceoao e TLOB2CP 70 | gHg3 1275 | 7425 43| 74128 48 | 74279 9911390 50 | L8243 198 | (3674 280 4063 120 I jes
CA3140C 48 MK50398 635 TLOB83CP 95 8T26AN 235 | 7426 32 74128 45 74283 149 | (S91 125 | LS244 150 —————) 4066 46 :;..:.E 299
CA3160 5 | MM5303 635 TLOB4CP 120 | groaN 280 7427 35 | 74132 55 0!(s92 78| 1s245 3 oS 7 a30 i3%f
74284 35 247 135 | CM 408 1323 195 1
ICL7106 795 | pam1E307 1275 UAA170 170 | grasy 160 17428 74136 55 | LS93 680 | LS 14 68 26 TI%7F
19 75 | 74285 350 $248 135 | 4000 40 2272 36
ICL7107 978 | \m57160 620 UAAIBO 170 | grg7N 150 17430 74141 107 | LS85 115 | LS2« 1 14 069 22 5.
32 27 185 | 74290 L5249 135 | 400 4 £ 2IE 495
Clazit - 10 | MSMos26 820 | SARI50  3d0 B1L595 138 | 7433 36 | 74142 74293 135 | (596 120 1301 4002 BR | 4070 25 (3R 489
CLB211 150 | NES29 2% XR2211 5751 811596 135 (743 74143 260 238 | L1S107 48§ | LS251 2006 4071 -z =%
7 35 250 | 74297 LS253 95 19 £23. 135
HCM7205 1150 | NES43 2 XR2266 750 | 511597 140 | 743 74144 8 188 |.S109 75 4007 4072 o5 e e
4 18 95 1015 580 |7438 32 5 99 | 7429 LS257 95 8 7 25 42110
curals 190 | nesseon 88| nazy asElAVRIGE 38N 3 asage |aee 9|51y 78| 95 k0| K% IS e
‘Em?215A 1950 | NES60O 32% ZNA4726E 415 DMB123 1856 | 7442 58 74150 130 | 74367 95 | .S122 70| LS261 450 | 4011 :
| NE5S61 395 660 420 |7443 120 74368
ICM72168 1950 NESE2B 410 zm%§4 200 |M64OB28 90 | 7444 116 | 74151 70 :
ll%ﬂ?%é}q ;gg NESG4 435 | 7\1040;  aag | MC14
. R S S 2a -]
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OPTO ELECTRONICS
TFORD ELECTRON'CS CEDS Plus. Clip VOLTAGE REGULATORS ?ggﬁTALS 300 COMPUTER CORNER
WA TIL209 Red 125" 13 1A T03 - ve —-VE 455kH§ 370p ® SUPERBOQARD Il Ready-built & tested (requires
TIL211 Grn 125" 18 { 5v 7805 145p 7905 220p P P Only: £150
1.28MHz 392p SU) nly:
- . TIL220 3" Red 15 |12V 7812 148p 7912 2200}y, 295p | ¢ psU BV . . £24
{Continued from opposite side) o e ber 18 | 18V 7815 145p — Ry 3950 PSU 5V/3A for sbove incl. UHF Mod. L2
Rectangular LEDS. 18Y 7818 145p : — 1.008MHz 383p xpanst ca
DIODES BRIDGE SPEAKERS Red. Green and Yellow 30 | 1A TO220Plastic Lasing 1. 80MHz 385p ® UK101 Compiete Kit inci. instructions £179
RECTIFIERS 800 3W ING777 45: QCP71 120 5V 7805 60p 7905 65p 1.8432MHz 300p
AA129 25 | (piastic case] 2.2 75 | ‘ORp12 ! 63 12V 7812 60p 7912  65p 2 4576MHz 305p ® Challenger 1P Cased £188
Tas0v 20253 15| . 15V 7815 60p 7915 65p 3.2768MHz  290p
AAZ15 15 . L3271 Infra Red {emit} 40 ] : 1
8Y100 24 | 1A100V 22 140025 88 | 1155 ¢y Red (emin 58 {18V 7818 60p 7918 65p 3.57954M 150p ® Plastic Case for Superboard, fits UK101,
1A/200v 25 | 64025 80 24v 7824 60p 4MHz 290p NASCOM etc. £25
BY127 12 | 1a/400v 28 | 8002.5" g6 | SFHZ05 (detector) 70 e Casi 4.032MH 323
' TIL78 {detector) 70 | 100MA TO82 Plastic Casing | Z P ® Space Invaders for Superboard (4K} £5
CRO33 158 | 1A/600V 34 | 8O 5W OPTO isolato 5V 78L05 30p  79L05 65p 4.433619M  135p
OAS 45 2!51{50\? 35 (/-4 250 74 ' rs 48 6V 78L62 30p _— 5. 0MHz 355p ® PRINTER 800. idea! for PET, Appie TRS80. Super-
2A/100V 44 8() 3W 5.24288 425p board etc. Oniy: £325
OA47 18 [5Vo00v a6 | 6 -4° 160 | FIL111/20r117 100 | 8v 78182 30p —
0AT0 12 | 5A/400v 53 7 Segment Displays 12v. 78L12 30p  79L12 65p 6.0MHz 392p ® VIDEO GENIE based on TRS8C 16K RAM
OA79 12 | 2A/600V 65 TIL312 & 3130.3" 105 |5V 78L15 30p  7SL15 65p 6-5536MHZ  200p Only: £299
4A/100v 72 | ALUM.BOXES | 1/ 321 5 CAn CA3085 95 LM323K 825 | 7 680MHz 323p
OAB1 15 s 5 C 115 f 4 of
OA85 15 | 6A100vV 73 3£2 v 38 TIL3?2 5 C.th 115 { LM300H 170 LM325N 240 | 8.0MHz 392 ® STRINGY FLOPPY [economy of Cassetle, ISDE£E1609
OAI0 g | 6A200v 78 34 ;15 : 17 go | bL704 3" CcCtr 99 | tM305H 140 LM326N 240 | 3‘088637?1-& gggp Disch Only:
o Nelh ]
OA9 g | IOV 33|y .23 JJ;' 75 | Bioas poganed 99 ’[mg?ﬁﬁ ;gg Vi 28 19 aTembe 333p ® SOFTY. Inteliigent EPROM Programmer Kit €989
4.2%-2"7 80 " TBAG25B 85 PSU for above (Built} £20
0A200 9 ZENERS £.422° 107 | FND357 or 500 120 |UA78HG + 5 to ToA1412 120 | 10 7MHz 323p
OAZ02 9 | Range: 2v7 to | 6:4-27 110 | 3" Green CA. 150 124V 5A 650 12MHz 392p @ TEX UV EPROM Eraser. Erases up to 32 [Csin 15-
ING14 4 3qy/ ﬁDOmW ?‘5J2%-- 190 | £1-3 Red or Green 150 SWITCHES TOGGLE 2A 250V 14 3:48118M :S;ggp 30 mn, £33
INS16 6 | 8peach | 8-6-3" 185 | Bargraph 10 seg. Red 225 SLIDE 250V SPST 33 | 18MHz P ODULATORS 6MH 280p
IN40O/2 B | pange: 3vato ] 19713, 230 | i 1A DPDT 14| DPOT as |18 432w 392\ O LHE BE O ATORS 8MH: 450p
iIN40O3 8 | 2301 aw 1%«‘% -37 220 | 3%5‘1;“2' Crystal Display | 1A DPDT C/OFF 15 4 pole onoff 54 i’?org;;w ggﬁp e
INAQO4/5 6 ' { 12.5-3" 2580 |33 digit 775p; 4 digit920p | ;A DPDT 13| sus-mj 6. Z p . e 350
INAOQB/7 7 15p each | 12.8-3° 275 {6 Digit LCG S50p i;ansiiﬁ Wﬂé]ﬁﬁozﬁ TDGGLEN ) 27 648MHz 350p ® KEYPADS 4 » 4 matrix P
N4 148 4 : 38 6667M 250 eyt £40
544 20 | VARICAPS | yEROBOARD  Pitch Spring loaded red | Shcr2n9sover 60 | 39059 250p ® Model 756 ASCII Keyboard
3A/100V 18 MVAMZ 165 1 01 015 01 015 button. Latching SPDTOH ?f 85 p ® 10 x C12 Cassettes in stockable racks £5.50
MVAM115140 (copper clad! plain! SPST an off 5 o/ 100MHz 323p Wae stock a wide selection of Computer Books.
3A/400V 20 | gato2 | 25 2433 66p 59p 47p 34p 2T oo gs SPDT Biased 85 e
3A/600v 27 5 _ DPDT 6 tags 75 | - | :
3A/1000V 30 221825 ﬁ %? hg% ;gg 69 — 39 DPDT6Tag  95{ nppT C/OFF 88 | ?z!'&ii"’a%g?{gﬂ?nﬂrﬁsp TRANSFORMERS (mains Prim. 220-240V)
SCR's Noise Diode %%?? 2900 2600 2106  178s | NomLocking e aver 150 16pn39p; 40pin295p | 50 OV 100MAL SOSY TomA 1D ]
i - P p P P Non Locking ! / i} _ . . |
;"8‘:-'3'53" 28 | 254 186{ 21 .17 300p — . 280p D 18p  Push Break 25 | (DIt Socketsonopp.page) | gya iype 6V _5A 6V 5AT 9V-4A 9V 4A
j i . Pkt of 36 pins 20p VQ board 150p _ 12V-3A 12V-3A; 156V-28A 1,5V_'25A 215p..
0-8A100V 30 1 TRIACS ROCKER: 5A 250V, . 5P5T 28p | .y 12VA: 4.5-1.3A 45V-1.3A; 8V-1.2. 8V-
0.8A200V 35 ) Spot face cutter 110p DIP board 330p | _ D' CONNECTORS : AT 3R] L.
1A/100V 42 3A/100V 48 ; Pininsertion tool 150p Veroblock 395p | ROCKER: ({whitet 5A 250V SPDT (Cannon type!} Covers 1T.2A12V- BA 12YV- 5A 235p {30p p&p)
1A/200V 47 3A/400v - 50 325 | changeover 38p :“'t‘ 24VA: 6YV-1 5A BV 1 SA: 9v-1 2A 9V-1 2A;
ABOQV 70 8A/100v 84 | YERQ WIRING PEN E!nd SEOG! 25p t ROCKER: With neon lights red when on. Plugs Sockets plastic | ..., . »n 315y 14 15.8A 15- 8A° 20V- BA
13N¢?00V A g%gggg gg. Spare Wire (Spool) 65 p; ombs 7p ea. { 3A 250V DPST 85p 9 way 1ggp :;gp 1_5..6 50V- BA 320p(55p p&P)
5A300v 35 FERRIC CHLORIDE |EURO ROCKER: (White} 10A/250V DPDT 85 12 way map P mp 50VA: 6V-4A 6V-4A; 9V-2 5A9V-2 5AI 12V-
B/VBoOY 108 B [25 way P 280p 1700 |5 "5y oA 15Y-1.5A 15V-1.5A 20V-1 2A
SAB00V 43 | 12a/100v 60 |1 .lbbag Anhvdrous BREADBOARD | ROTARY: “Make-A-Switch’" Make your |37 way 268p 390p 185p , 5 A A 3OV, BA 30V- 8A
8A300V 48 [ 17A/400v 70 225p + 40p p&p £5 20 | own multiway Switch as required. Shaft- _ 20V-1.2A;25V-1A 25V-1A 30V 60 ‘& |
8AB00V gg 12A/800V 130 ing assembly has adjustable stop. DIL "EDGE CONNECTORS , 365p (0YUp pap
t2A300V 5 | 16A/100V 95 | paALO ETCH RESIST | BIMBOARDS Accommodates up to 6 Wafers 66p |switches double type 100VA: 12V-4A 12V-4A: 15V.3A 15V-3A;
12ZA500V. 32 | 16A/400vV108 | o "o (a0 £7 25 | Break before make Wafers. Silver contacts. | (SPST) 1 156 { 20V-2 BA 20V-2 5A; 30V-1 5A 30V-1 BA:
12Aaoov.1gg 1647500V 120 | Pen + Spare tip p 1 pole/12 way; 2 pole/6 way, 3 pole/ Away |2-10wsy — 85p | 40V-1.25A 40V-1 25A: 50V-1A 50V-1A
15A700V 150 16A/800V 195 COPPER CLAD BOARDS 4 way, 4 pole/3 way; 6 poie/2 way  62p 85p |2-15way — 99p 895p (74p p&p)
BT106 25A/400V160 | * . Mains DPST Switch to fit a5p & wavy |2 18 way 115p 120p .
BT116 150 Fibre Single-  Double- SRBP - AUTO (Step Down} TRANSFORMERS:
C106D 38 %%’i}j%%%iﬁg Glass sided sided  9.57x8 & Screen & Spacers 6p 98p |2 22 way v 130p 138 | Prim: 240V Sec. 115V 50/60H2 |
MCR101 32 |f;a00D 120 | & 6  90p 110p 95p ROTARY: (Adjustable Stop Type) %;vsav A xg: 1?03 50p | 50VA:£5.95 (60p);  100VA: £7.40(70p) &
TiC44 22 4 6 =12 150p 195p 1 pole/2 10 12 way, 2p/2 to 6 way, 3 pole/ P 36 194 . 100VA: £9.95 (70p); 250V: £14.75 (85p)
(SPDT) |2 -36way 194p B. P&P charge to be ad: bove our normai
4 way, 4 pole/2 10 3 w ¢ [N P charg dded a a
TIC45 28 | DIAC SOLDERCON PINS 210 4 way, 4 pole/ a 45p | “ilay |2-40way 210 — ¢ T |
2N4444 140 |'ST2 25 | 300 pins 60p 500 pins 275p ROTARY: Mains 250V AC, 4 Amp  52p 190n |2 -43way 232p _ ( postlcharged

4 —CLEF KITS

AN N L T A s

High  Quality Electronic Musical
Instruments under the personal super-
vision of Specialist Designer A. J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS

Six and 71 Octave Electronic Pianos with
unique Tnuch Sensitive Action as used in the
P.E. JOANNA, which electronically simulates
piano key inertia — a feature not availabie in
any other design. Build this widely aclaimed
professional instrument, for either domestic
or Stage use, from our top quality Compo-
nent Kis.

SIX OCTAVES - £207
71 OCTAVES - £232

P.E.STRING ENSEMBLE

The versatile String Synthesizer with a fan-
tastic sound at an economic price. Spht
Keyboard facility with a range of impressive
VOICEes.

COMPONENT KIT - £169

P.A.'s - SPEAKERS - CABINETS

Uinits can be supplied tc add to the Fiano
Component Kits, including Domestic or
Stage Cabinets and portable tubular legs.

P.E. MASTER RHYTHM

A User Programmable Rhythm generator for

up to 24 selectable patterns on Eight tracks.

Three instrumentation settings select from

twelve instruments, and sequence operation
gives up to 16 Bar pattern groups.

COMPONENTKIT -£79

ELECTRONIC ROTOR
Two speed crgan rotor simulation plus a
three phase chorus generator. Easily in-
tegrates with existing organ.

COMPONENT KIT - £89
KEYBOARDS (Square Front)

49 NOTE C-C £23.80
73 NOTE F-F £37.00
88 NOTE A-C £45.00

All Keyboards are easily cut to provide your
required length and compass. Quantity en-
quiries welcome.

BUILDING SERVICE .
We are specialists in Electronic Piano

Manufacture and can build your Pianc for you
— see lists.

INFORMATION

Please send S.A.E. guoting items of interest.
Tetephone BARCLAYCARD orders can be
accepted, al! prices include V.AT. carriage &
Insurance.

SHOWROOM — 44a Bramhall Lane South.

EXPORY
Enquiries welcome - in Australia please con-
tact JAYCAR (Sydney).

Back up TELEPHONE advice is available
from the Designer to supplement the
clear instructions included with the
above Kits.

CLEF PRODUCTS (ELECTRONICS)
LIMITED |

{Dept. PE) 16, Mayfield Road, Bramhall, Cheshire SK7 1JU.
061-439 3297

Practical Electronics

January 1981

DESIGNER
APPROVED KITS

P.E. APRIL 1979

PE PHASER UNIT

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

e

COMPLETE KIT OF ALL PARTS AS SPECIFIED............ £16.50
Pack 1. All semiconductor devices... .. £6.00
Pack 2. Resistors, capacitors & preset pot . E3.75

Pack 3. Footswitch, facks, pot, knob, printed mn:urt & hardware .............. £4.75
Pack 4. Diecast box and feet

Separate parts: TLOGZ 80p, BF2458 50p, PCB £1.90, 8 pin sockets
{not included iri kit} 21p each.
P.E. OCT.

PE SUSTAIN UNI 1977

Superb quality. low noise, low distortion sustain unit equai to the very
best commercial models. Suits alt guitars. Glassfibre p.c.b.

COMPLETE KIT OF ALL PARTS AS SPECIFIED.............. £8.50
i f ul Pack 1. Resistors. capacitors & p.c.b. . £1.75
' Pack 2. All semiconductor devices. .. . £1.758
Pack 3. Footswitch, jacks, pot, knob, and bartew cllp £3.25
Pack 4. Diecast box and feet .. £2.50

Separate parts: XC5053R SOp, RPYS8A ?5p, Printed circuit board
95p, Footswitch £1.80 each.

0 R | 0 N Complete set of SEMICONBUETONS ..o e £9.75
AMPLIFIER Quality glass fibre p.c.b.. printed with compaonent locations e £3.50
Complete set of semiconductors .. £2.30

EEJXRS;?T%':D High quality glass fibre p.c.b.. £1.50

Murata filters: SFE6.0MA 50[;, CDAE DMC 50p

P.E.SMOOTH FUZZ UNIT

{P.E. September 1979)
Thisis the Fuzz unit you have been waiting for! Smooth,
clean tone with low noise and low currentdrain. Uses
glassfibre p.c.b. and latest FET op-amp.
COMPLETE KITOFALLPARTS AS SPECIFIED

£8.50

POSTAGE & PACKING 25p perorder. Ordersover £10.00 post free.
All devices are top grade, brand new and to full manufacturers spec.

PRICES DO NOT INCLUDE VAT. Add 15% to all prices.

MAIL ORDER ONLY
CALLERS BY APPOINTMENT

DAVIAN ELECTRONICS

13 DEEPDALE AVENUE, ROYTON, OLDHAM 012 6XD.

n



2 78112
a 78L15

7905 85p 7805
7912 8b5p 7812

7915  85p 7815

| Tic246 16A 400V Triac  115p
C106D 4A 400V SCR 45p

r—-_

“POTENTIOMET

Preset ver.bor hor. . 8p

Rotary 5K-1M Logor Lin . . . 33p
Rotary BK-1M stereo . . 110p
Slide 60mm travel 5K-500K log
or Lin, single .. B5p

Suitabie knobs for above with coloured
caps in red, blue, green, grey, yellow
and black. Rotary 16p. Slide 12p each.,

64dmm B8 110p
e4mm 64 {1 110p
' 70mm 8 {L 140p
56mm 8{1 100p 70mm 8011 170p

Pair of ultrasonic transducers 380p

Magnetic earphone + 3.bmmplug 17p
Crystal earphone + 3.5mm plug 48p

Chassis
Socket
2 pin 8p
3 pin 10p
B pin 180 1tp
JACK Scr. plug

2.5mm 16p
3.5mm 18p
std. 30p
Stereo 39p

| 10 x TLOEB1 op. amps

2708 EPROM .
AY5-1013 UART
TDA1022 Delay {ine .
MMBE7160 STAC timer .
SN76477 Sound generator
NESG7 Tone decoder
LM318N Op. amp,

b x C1060 SCR . .

4 x FNDB0O displays

3 x 7905 or 7912

Z2 x CA3046 arrays

Send 50p for your copy of our catalogue, containing 100 illust-
rated pages detaing over 2000 jine items. You will recieve:

» A mail order form to facilitate rapid despatch

+ A BOp discount voucher.

All prices include VAT, Please add 50p carriage on atl orders
below £15. Minimum order £5.

VISA Access & Barclaycard welcome
Sales office: 01-464 5770,

Mail orders to STEVENSON (Dept PE}

100 x 1TNA148 . .

20 x 1N4001 diodes

20x 0125 red LED's

20 x 0.125 green LED's

20 x 0.125 yellow LED's .
4 x HP7 rechargeable cells .
3 x LM339 Quad comp.

10 x 2N3707 transistors

10 x BC157 transistors .

10 x Miniature slide switches

ACT27
AC128
AD161
AD162
BC1067
BC108
BC109C
BC147
BC178
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214L

741 18p

747 70p

748 40p
7106 8650p
CA3046 70p
CA3080 7&p
CA3130 100p
CA3140 60p
LF347 170p
LF351 48p
LF353 S0p
L F366 9bp
LM301A 30p

BC&47
BCY 71
BD131
BD132
BD139
BD140
BFX29
BFX84
BFY50
BFY&H1

MJ2855
TiP2SC

23p
98p
60p

DIODES

1N914

1N4001
1N4006

4p
4p
70

TiP30C
TiP2355
TiP3055
ZTX107
ZTX108
ZTX109
ZTX300
Z2TX500
ZN3053
2N3055
2N3702
ZN3703
ZN3704
2N3819
2N3805
2NB777

IN4 148
1N4002
INS4A01

BZY88 series 8p each.

14p

LM324 52p
LM339 b&bp
LM348 100p
LM377 170p
I.M378 230p
LM380 85p
.M381 1400
LM382 120p
LM386 SOp
LM387 120p
LM1458 40p
LM1830 180p
LM3900 60p
LM3908 72p
{ M3911 120p
LM3914 320p
LM3915320p

VAI57160 650p

NEBZT
NESES
NESHE
NESE 7
RC4136
SNToall
TBASOD
TBARG

SA1022

TLOBY
TLOEZ
TLOBS
XR2206
2414
ZNAZ5E

140p
23p
60p
1200
100p
230p
80p
110p
630p
45p
fajate
1250
290p
200
475p

t.ow Profile
Texas
Op 22pin 20:3'
11p 24pin 22p
12p 28pin 26p
16p = 40pin 38p

18p

0.126in. 0.2in,

Red TIL208 TiL220 10p

ﬂ" Green TIL211 TIL221 16p

Yellow TIL213 TiL223 16p

3- Clips 3p 3p
DL704 0.3in CC
pL707 0.3in CA
FND500 0.5in CC

130p
130p
100D

TANTALUM BEAD
0.1,0.15, 0.22,0.33, 0.47, 068, 1

20 x 8 pin DIL sockets .

3 x 4P3W rotary switch
10 x TO5 heatsinks .

LM318 8bHp

vw resistors. 10 of each value 4. 7ohm 1o 1 Mom—
a total of 650 resistors.
vew resistors, 10 of each value 4. 7ohm to 1 Mcr—
a tatal of 650 resistors.
Presets. Pack of 5 of each value from 100ohms tc 63v 047 10 22 47 10
1 Megohm. a total of 65 presets. _
LED’s. Pack containing 10 of each colour LED 25V 10 22 33 47
0.2 size. Total of 30 Led's + clips. 450p each 100

and22uF@35V L. . . 12p
47 8.8, 10uF ® 25V . . .. 20p
22@16V 47 @BV, 100@3\! .,
POLYESTER {Mullard C280 series)
0.01.0.015, 0.022, 0.033,0.047, 0.1 .

0.15, 0,22 ..

033,047

EADIAL LEAD ELECTHOLYTICS

Specially designed packs :ntzna-
ed for development work 3t s
considerable saving.

530p each

875p each.

390p eacr. ) 22 23 47

Zeners. Pack of 5 of each value from 2V7 to 33V 470

3 total of 130 zeners

780p each. 1000

- 76 College Road, Bromiey, Kent BR11D

OHIO SCIENTIFIC

SUPERBOARDS

WITH 32 x 32 DISPLAY

Announcing the new 50Hz guard band
models with 1.5 MHz clocks giving 50%
more speed, a full 32 x 32 display and multi-
speed tape interface.

BLACK AND WHITE £159 - 15% post free.
COLOUR VERSION £225 + 15% VAT.

THE UNIQUE SPECIAL
OFFER YOU CANNOT RESIST

If bought with either Superboard these items
are at the reduced prices shown first. Also
sold separately at the bracketed prices. Add
15% VAT, Guard band kit £O (£8). Modulator
and power supply kit £7.95 {£25). 4K extra
ram £20 (£24). Display expansion kit approx
30 lines x 54 characters £15 (£20). Case
£23 (£26). Colour conversion board £65

{f65). Cassette recorder £14 (£186).
CEGMON improved monitor rom poa. Ex-
tended monitor {tape) £20 (£20).

Assembier/Editor £25 (£25). 610 Expansion
board £159 (£159). Minifloppy with psu and
2 copies DOS £275 (£275).

SHARP COMPUTERS

Please add 15% VAT MZB0OK £438.
MZB801/0 £83. MZBOP3 £499. MZBOFD
£772. PC1211 £83. CE121 £12.

SINCLAIR PRODUCTS

ZX80 kit p.o.a. ZX8B0 assembled p.o.a.
SC110 Oscilloscope £144.95. PFM200
£51.95. Microvision TV £89. PDM35
£34.23. DM235 £55.55. DM350 £76.70.
DM450 £102.17. Enterprise prog calculator
£19.95. TG106 £87. TF200 £150.

COMPUTER GAMES
Chess challenger 7 £79. Sensory chess
challenger 8 E£119. Atari video-computer
£107. Cartridges £14.85 {except space in-
vaders £27.50, chess £43.95 and
backgammon £33.95).

OKi AND BASE 2 PRINTERS

OKI Microline 80 Printer £399 + 15%.
BASE 2 Printer ({llustrated) £359 - 15% VAT
with free interface components and word
pracessor program. 72, 80, 96, 120, or 132
chr/line. Tractor and friction feed. Graphics
with user definable set in ram. RS-232,
20ma, {EEE488 and centronics interfaces.

SWANLEY ELECTRONICS

Dept. PE, 32 Goldsel Hd., Swanley, Kent BR8 8EZ.

Mail order only. Please add 35p posta
free. Qverseas customers deduct 13

. Prices include VAT unless stated. Lists 27p post
Officiai credit orders welcome.

DISCO LIGHTING
KITS!!!

First class constructional projects, ¢ w glass r 4 P C.B.'s & full instructions. No extra

components needed to make a top rate working un

-

LK1 3 channel sound-to-light. K2 2channel 3kW
300 w/channel v — 100w input zero voltage firing
£3.90 £17.30 200mV — 100 watts input.
LK3 2kW slider dimmer 2 srannel kW
£550 suitable for clubs/pubs. LK4 _ f&!ilf?mxtard/reverse
' A professional unit ¢/w £16.50 °

2210 — 1wo speed ranges.
face plate. P

ALL KITS C/W Suitable case for

LK 1.2°4 £3.50
circuit. comprthensive 100w SFF!S I{E}S or BC
instructions & full loured :JISHTTH lamps
iaudr EIMY
parts guarantee 65p.

Carriage on above 70p

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)

Comprises:

% 61’/ linen surround bass unit

* .5’ mid-range unit

% 3" tweeter

* 3 way crossover, fixing screws & baffle
% 20 watts handling capability.

Full instructions provided

Must be heard to be believed!!

£10.500r 2kits for £20. Carr. £1 per kit.

SAXON ENTERTAINMENTS

327-333 Whitehorse Rd., Croydon, Surrey CR0 2HS.

(01) 684 8007

Order by phone — Access/Barclaycard:C.0.D.
Open Mon. — Sat. 9am — Spm.

N
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Practical Electronics

SEMICONDUCTORS

’-m 'DEPT. PE1, PO Box 6, WARE, HERTS.

Visit our Shop at: 3 Baldock Street, Ware, Herts.

EXPERIMENTOR BREADBOARDS
FROM

No solidering 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 in-
tegral part of the board. If you need more than two
buses, simply snap on 4 more bus-bars with the

aid of an EXP 48.

EXP 325 The ideal breadboard for 1 chip circuits.
Accepts 8, 14, 16 and up to 22-pin
48mm (1.9}
EXP 350 270 contact points with two 20-point bus-
bars. ONLY £3.62
91mm (3.6")
EXP 300 550 contacts with two 40-point bus-
bars. ONLY £6-61
152mm (6.0")
EXP 650 For Micro-processors. ONLY £4-14
91mm {3.6")
EXP 48 ONLY £2-65
152mm (6.0")
EXP 600 As EXP 300 but accepts 24 pin DIL and
Over. ONLY £7.25
152mm {6.0")
All EXP 300 Breadboards mix and match with 600
series.

ANTEX IRON
1943 15 watt quality soldering iron with 3/32"
bit £5.12
1947 Repiacement element for 1943 £2.33
1944 iron coated bit 3/32" for 1943 £0.58
1945 |ron coated bit 1/8” for 1943 £0.58
1946 (ron coated bit 3/16" for 1943 £0.58
1948 18 watt iron with iron coated bit £5.12
1952 Replacement element for 1948 £2.22
1949 |ron coated bit 3/32" for 1948 £0.58
1950 |ron coated bit 1/8" for 1948 £0.58
1951 |ron coated bit 3/16” for 1948 £0.58

1931 xX25 25 watt iron, ceramic shaft and another

shaft of stainless steel to ensure strength £6.12

1935 Replacement element for 1931 £2-05

1932 |ron coated bit 1/8" for 1931 £0.58
1933 |ron coated bit 2/16” for 1931 £0.58
1934 |ron coated bit 3/32" for 1931 £0.58

1953 SK1 soldering Kit — contains 15 watt soldering
iron with 3/16" bit plus two spare bits, a ree! of
solder, heat-sink and & booklet 'How to
Solder £7-28

1939 ST3 iron stand made from high grade bakelite
chrom plated steel spring, suit all models -
includes accommodation for six bits and two
sponges to keep the iron bits clean £1-89

1724 Modet MLX as X25 iron but 12 velts £5.59

CASES AND BOXES

VERO plastic case box. Thess hoxes consist of top and
bottom sections which include fixings points for horizontal
mounting PC boards/chassis plates, the two sections are
heid together by four scraws which snter through the base
and are concealed by plastic feet.

No. l.lngth Width H.igh‘t Price
170 140mm A40mm 205mm £4.35
171 140mm 75mm 205mm £4.85
172 140mm 110mm 205mm £6.30

INSTRUMENT CASES in two sections vinyl covered top
and sides, aluminium bottom, front and back.

No. Length Width Height Price
155 8in 5%in 2in £2.01
156 11in Bin 3in £3.10
157 6in 4iin ‘1%in £1.93
158 9in hein 23in £2.59
ALUMINIUM BOXES made from bright alli, folded

construction each box complete with half inch deep Jid and
SCTOWS,

No. Length Width Height Price
159 54in 21 1'%‘“1 £0.98
160 4in 4in 1?-in £0.98
161 4in 21in 171;in £0.98
162 51in 4in 13in £1.10
163 4in Z%in 2in £0.98
164 3in 2in 1in £0.67
1656 7in 5in Z%in £1.54
166 8in Bin 3in £1.98
167 Bin 4in 2in £1.32

SLOPE front aluminium boxes with black vinyl base and

sides & aluminium back, top & front — strong construction

easily accessable.

169 2tin  53in 23in £5-45
£8.21

3lin  Bin
168 2%in  7%in  4in

11in

12in ;

All prices include VAT: Add 50p post per order
—Just quote your Access or Barclaycard number.

AUDIO MODULES

PA100 10 1Hwatls £5.57
SPM120/45 45v Stabilised supply - suit2 - ALEO

PA100 to 25 watts £7.34
SPM120/55 S55v Stabilised supply - suit 2 - ALBO

PA20O0 £7.34
SPM120/65 65v Stabilised supply —suit2 - AL120

PAZOO 1. AL250, PAZCO £7.34
5G30 15-0-15 Stabilised power supply for

2 - GETOOMKI £4.37

MISCELLANEOUS

MPA30 Stereoc Magnetic Cartridge Pre-Amplifier-

input 3.5mv Qutput 100myv £3.76
S. 450 Stereo FM Tuner Supply Voitage 20-30v -

Varicap tuned £29.39
STEREQ30 Complete 7 wattper Channel Stereo

Amplifier Board —inciudes amps pre-

amp. power supply frontpanel knobs

etc —requires 20560 Transformer £24.25
BP124 Hwatt 12vmax. — Siren &larm Modute £4.43
GE100Mkil 10 channel mono-graphic egualiser

complete with sliders and knobs £26.45
VPS30 Variable requlated stabilised power supply

2-30v (-2 amps £8.74

TRANSFORMERS

P&P

2034 1.7 amp 35vsuit SPMB0O £6.21 £1 21
2035 2ampbbv £7.30 £1.47
2036 50mA17vsuitPS12 £3.68
2040 ! 5ampQ 45v-55vsuitSPM120:45

SPM120/65y £598 (1.2
2041 2amp0-55v-65vsuit SPM120:/55

SPM120:/85v £7.82 147
2060 | amp0-20vsuit Stereo 30 £3.74 £0.75
1725 150mA 15-0 15vsuit 5G30 £2.04

ACCESSORIES

139 Teak Cabinetsuit Stereo 30, 320 . 235 - 81'mm  £8.05%
140 Teak Cabinetsuit STA15425 . 290 . 95mm™ £9.78
FP100 Front Panelfor PA100C & PA2CO £2.07
BP100 Back Panelfor PA10O0O & PA200 £1.84
GE100FP FrontPanelforone GETOQOMKII £2.05
2240 Kit of parts inciuding Teak Cabinet ¢rhasss

sockets knobstobuild 15 watt steren

amplifier {Does not include modules) £22.94

SPECIAL OFFERS

MINIDRILL 12v hand held battery-operated mini drili. 7,500
rpm. Collet chuck. ldeal for drilting printed circuits or model
making. No. 1402. Complete with two drills -1, 15, £6.33

TRANSFORMER 240v Primary Q-20v & 2A Secondary By
removing 5 turns for each volt from the secondary winding, any
voltage up to 20v = 2A is obtainable. ldeal for the experimenter.

No.2042. £1.580 - 86p PR P

ANTEX MLX Soldering tron. Sturdy 25 watt iron complete with:
4 metres of 2-core cable. Works off a 12 voit battery. ldeal for

£5.29

Car Boat Caravan. Ng. 1724,

METAL FOIL CAPACITOR PAKS

16204 - Containing 50 metal foil capacitor like Muliard C280
series - Mixed values ranging from Q1uf — 2-2uf. Compiete with
identification sheet £1.38

TRIACS
2amp TOS5case ‘ 10 amp
vOlits NG, Price .oits
100 TRIZA. 100 £0.-36 100 TR110A-100 £0.88
200 TR12A,/200 £0-59 200 TR110A:200 £1.08
400 TR12A:/400 £0-82 400 TR110A400 £1.29
10 amp
6 amp volts
volts 400 TR110A/400P £1.29
YO0 TR1BA 100 £0-59
200 TR16A200 £0.70 DIACS
400 TR16A400 £0.-88 BR100O £0-23 032 £0.23

GIRO NO. 3887006
TEL: 0920 3182
TELEX: 817861

SILICON RECTIFIERS

THYRISTORS

200mA 3Am
AM PL'F'ERS 16920 50V £0.07 INSA00 H0V
AL10 3 watt Audio Ampiifier Module 22-32v supply £3.63 igg%% 11%%\,3 gggg mgﬁgé ;BSE £0.18
AL30A 7 10Owatt Audio Amplifier Moduie 22-32v : -
sunnl £4.78 15924 300V £0.-12 INGAOE 600V £0.24
uppry _ - ] IN5407 BOOV £0.29
ALBO 15-25watt Audio Amplifier Module 30-50v INGAOB 1000V £0.35
supply - £5.92 )
ALBO 35 watt Audio Amplifier Module 40-60vsupply  £9.28 1 Am £0.05 10 Amp
AL120 50wattAudio Amplifier Module 50-70v supply £15.11 IN4QO1 50V £0 Oé 1S10/50 bOv £0.22
AL250 !25watt Audic Amplifier Module 50-80vsupply  £22.54 :mgg% ;ggﬁ £0.07 :g } g.--j ; gg ; 883 53.24
- ' .26
STEREO PRE-AMPLIFIERS NGoOsao0y  fo0e | 510400400V £0.40
. — INAOCE BOOV £0.10 1S10/800 800V £ggg
PA3I2 SSuEpA\er;cE}I‘EE%ez%’?AE%:Smput sensitivity 300mv £9.83 INAOOT 1000V £0.12 19101000 1000V £0.89
Uit . -
PA100 Supplyvoltage 24-36vinputs:— Tape, Tuner, 1IS1071200 1200V £0.79
Mag P.U. . Suit: ALBO/ALBO £20.30 | 1.5 Amp 30 Am
PA200 Supplyvoltage 35-70vinputs:- Tape, Tuner, ISC15 5QV £0.10 1S30/50 S50V £0.84
Mag P.U. Suit: ALBO/AL120:AL250 £20.98 | 1S020 100V £0.12 1S30/100 100V £0.79
1IS021 200V £0.13 1S30/200 200V £1.07
MONO PRE-AMPLIFIERS  [ESHECENE SRR e
ly voltage 40-65v inputs: Mag, P.U., T 1S027 8O0V £0.18 1$30/800 800V ]
MM 100 O ras oot So0my P e1a2a | 13029 1000V £0.23 $30/1000 1000V £2.68
MM100G Supply voitage 40-65vinputs: 2 Guitars. 00 £0.29 1IS30/:1200 1200V £3.31
Microphones Max. cutput 500mv £14.29
60 Am ' 1570400 400V £2.01
POWER SUPPLIES oo, g | moepes g
PS12 24v Supply suit 2 - AL10. 2 - AL20 1S70/200 200y £1.38 IS70/1000 1000V £3.45
2 -AL30RPA12/54500 £1.90
SPMBO 33v Stabilised supply —suit2 - AL60

600ma TO 18 Case 7 amp TO 48 Case
Volts No. | Price | volts No Price
10 THYB00/10 £0.17 50 THY7A/50 £0.55
20 THY&600/20 £0.18 | 100 THY74A/100 £0.59
30 THY800/30 £0.23 | 200 THY7A/200 £0.66
50 THY800/50 £0.25 [ 400 THY7A/400 £0.71
100 THY600/10 £0.29 | 600 THY7A/600 £0.90
200 THY800/200 £0.44 | 300 THY7A/800 £1.06
400 THY600/400 £0.51
10 amp YO 48 Case
Volts No. Price
1 amp TO 66 Case 50 THY 10A/50 £0.59
Volts No. Price 100 THY10A/100 £0.66
50 THY 1A/S50 £0.30 200 THY10A/200 £0.71
100 THY1A/100 £0.32 400 THY 10A/400 £0.81
200 THY 1A/200 £0.37 600 THY 10A/600 £1.14
400 THY 1A/400 £0.44 800 THY10A/800 £1.40
600 THY 1 A/600 £0.52
800 THY 1A/800 £0.67 16 amp TO 48 Case
Voits No. Price
50 THY 16A/50 Egg;
100 THY 16A/100 .
3 amp . TO66 Casa | 5650 THY 164200  £0.71
100 THY34/100 £0.35 600 THY 6&?500 £1.04
388 ¥HY§A§2DD £0.38 800 THY 16A/B00 £1.60
HY3A/400 £0.48
600 THY3A/600 £0.58 | 30amp TO 94 Lase
800 THY3A/800 £0.75 géﬁmﬁ; 20A/60 £ 1";;
100 THY%%N'I 00 g1 g-;
200 THY30A/Z200 1.
3;;1%0 TO 66 g!i:: 400 THY30A/400 £2.06
. r ;
gg $HY2A550 £0 a1 600 THY30A/600 £4.03
1 HY5A/ 100 £0.52 : i
200 THY5A/200 €058 | 52101 500R coee
400 THYS5A/400 £0.66 BT102/500R £0.92
600 THY5A/600 £0.79 BT106 £1.44
800 THYS5A/800 £0.93 BT107 £1.07
BT108 £1.13
ZN3228 £0.81
5 amp TO 220 Case ZN35625 £0.89
Volts No. Price BTX30/50L £0.38
400 THYLHA/400P £0.86 BTX30/400L £0.53
600 THYS5A/600P £0.79 C106/4 £0.69
800 THYLA/800P £0.93 BTi16 £1.73

ZENER DIODES

400 mw (Bzy88) DOO7. Glass encapsuiated range of voltages
avaiiable. 1.3v. 2-2v. 2-7v. 3. 3v. 3. 9v, 4.3v. 4.7v. 5-1v. 5.6v,
D-2v. 6-8v. 7-5v. B 2v. 9 1v, 10v. 11v. 12v 13v. 16v, 16v. 18y
20v. 22v. 24y 27y 30v. 33v. 39v. No. Z4 10p

Tw-1.5w Plastic and metal encapsulated. Range of voltages
avatable. 1.3v, 2.2v. 2 7v. 3 3v. 3-9v 4 3v. 4-?1@_ 5. 1v. 5.8y,
6 2v. 6 8Bv. 7 by B2v. 9-1Tv. 10v. 11y, 12v. 13v. 15v, 16v,. 18v,
20v. 22v 24v 27v. 30v 33v. 43v, 47v, 51v, 68Bv, 72v. 75v 8B2v
G1v. 100v No.Z*'3 18p

10w Metai stud type SO10 case Range of voltages available.
1'3v 22v 2. 7v. 3 3v. 39v 4.3v. 4 7v 5 1v 5. 6v 6 2v. 6 8v.
7.6v 82v. 9-7v. 10v. Y1y, 12v. 13v,. 15y 16v. 18v. 20v 22v.
24y 27v 30v. 33v, 43v. 47v. 5iv. 68v. 72v. 75v. BZv. 91y,
100w, No. 210 44p

BRIDGE RECTIFIERS

SILICON 1 am SILICON 2 amp

Type 0. Price Type No. Price

5C0v RMS BR1:60 £0.-23 50y RMS BR2 50 £0-52
100v RMS BR1.100 £0-25 100V RMS BR2 100 £0.55
200v BMS BR1:200 £0-29 200vRMS EBR2 200 £0-80
400v RMS BR1400 £0-41 400vRMS BR2 400 £0.-87

1000v RMS BR2 1000€£0-78

SILICON 10 amp SILICON 25 amp _
Type No. Price Type No. Price
50v BMS BR10:50 £1.73 50v RMS BRR25.50 £2.19
200v RMS ER10 200 £1.96 200v RM5 BR25 20 £2.53

| BARCLAYCARD

Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address |
Access and Barclaycard also accepted

January 1981



SUHOWASVNG electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N195RD
TELEPHONE 01-883 3705 01-883 2289 50 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

PETS & SYSTEMS 32K with 80 col S £825

N 8K RA |
8 M £399 R N EW Twin Disk Drive 950K  £895

32N 32K RAM £599 Friction Feed Printer Tractor Feed Printer

CASSETTE DECK £55 ! . £375 £425
343K Twin Floppy Disk iy ..

(£695

COMPLETE 32K SYSTEM £1789

' MEMORY 1 NEW SHOP

EXPANSION KIT
Suitable for UK101, Super-

NEXT DOOR

board expansion using 2114's
each board has 16K ram “WOOLLIES”
capacity kit contains: (NORTHERN | S
* On board power supply N ﬂ:—:‘éﬂWAY | o
* 4K Eprom expansion - STATION VIDEO GENIE
* Fully buffered for easy § B _— Sl B\ STNJOHNS TRSS80
expansion via 40 pin < B5Oyrds —> WAY based on
SOCkf?t - JUNCTION ROAD BUSES Utilises 280, 12K level |l
* 8K kit £89.95 A4Q0 24 Bas'c Integral Cassette Deck,
* 16K kit £122.95 ' - | 4 UHF OP 16K RAM, all
: . : 45 ' '
* Printed Circuit C | 137 TRS80 features.
Board £29.95 UPPERWAY 1 3% 143
* 40 pin—40 pin SS;T%N gg 172 265
| - » | 239 €11
header plug £8.50 LMR & ER <

CASES
Available for U.K.

101, Superboard
Nascom, Appx.

DIM. 17" x 15"
435 x 384 mm

PRICE £24.50

Post + Packing
£1.50

UK101 P.P.1.

Built & tested. Interfaces TX80
printer direct, can be programmed
to operate relays, motors, various
other peripherals. “Centronics
compatable”. Plugs into IC socket.
LED binary display. Fully docu-
mented., £29.95

UK101—

1 £179 IN KIT FORM

| £229 READY BUILT .
& TESTED

 £255 COMPLETE IN §
| CASE (8x2114)

4K EXPANSION  SEEEEEERS
| No extras required e
* Free sampler tape
¥ X Full Qwerty keyboard SEEEEEAEEERS
§ *8K basic R ‘b
| *Ram expandable to

——

PRINTERS
5 EPSON TX-80

£349

Dot-matrix printer with |}
Pet graphics interface:
Centronics parallel and.
serial options: PET &
Apple compatible. |

111111
--------

- i T
___________________________________

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

B X Kansas City tape interface
§ * New monitor allows fuII editing & cursor control £22. 00 ;

Please add VAT 15% to all prlces Postage on computers prmters and cassette decks charged at cost, all other

items, P&P 30p. Place your order using your: Access or Barclaycard (Mln tel order £5). Trade and expert enqumes
‘welcome, credit facilities arranged. : - - . .

8 ‘ Practical Electronics January 1981
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NEW SHOP & SHOWROOM

NOW OPEN

TELEPHONE 01-263 9493 01-263 9495

MEMORY

D. RAMS
4027

4050 (350NS)
4060 (300NS)

UK101 SOUND

Sound generator and combined
parallel in out port kit contain-
ing P.C.B., AY-3-8910, 6520
PIA, fully documented and

demo tape. 4116
£29_95 S. RAMS
2102A
AY-3-8910 £8.50 2102A2
2112A
2114/4045
4035
UK1 01 4044-5257

SOFTWARE 6810

BULK PURCHASE

8x2114 18.00
8x4116 27.50
16x2114 34.00

Space Invaders .
Real Time Clock 5.00
Chequers 3.00
Othello 4.00

Game Pack | 5.00

Game Pack ! 5.00 EPROMS

Game Pack il 5.00

Screen Monitor 4.00 2708 5} 4.25
Assembler Editor 14.90 2716 (5v

10 x C12 Blank Tapes 2532

ROM

2513 {UC)
280 2.5 Meg
Z80A 4 Meg
6502 1.C. SOCKETS
6800
8080 D.I.LL. W/W
93900 8 pin .09 .25

14 pin 11 35
16 pin 12 42
18 pin .16 .50
20 pin 20 .62
22 pin 22 .65
24 pin 24 .70
28 pin .30 .80
36 pin — 99
40 pin 40 10

SUPPORT CHIP

Z80 CTC 5.95
ZBOA CTC 6.95
Z80 PIO 5.95
Z80A PiO 6.95
6520 3.95
6522 6.85
6532 8.50
6821 4.25
6850 3.60
68562 4.35
8212 1.95
8216 1.95
8224 2.75
8228 3.75
8251 4.95
82563 9.75
8255 4.50
TMGS9901 13.16
TMS9902 11.18
TMS9904 (74L5362) 4.21
DM8123 1.75
MC1488 90
MC1489 .90

BUFFERS

81LS95
81L596
81L597
B1L598
SN74365
SN74366
SN74367
SN74368
8726
8728
8T95
8T96
8T97
8TO8

UARTS
AY-5-1013

BAUD RATE GENS ==

AY-3-1015 4.75 |
MM5303 4.75 | MC14411 8.75
TMS6011 3.55 § MMbB307 8.75 |

SEND S.A.E. FOR COMPLETE
PRICE LIST OR PHONE 01-883 3705

Practical Electronics January 1981
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VIONITORS
~ MONITORS

IMONITORS

9" sSTANDARD Now
. ONLY £6350p.
Plus VAT & P & P. |

Uncased from 3 to 12"
Cased from 5 to 20"

Semi professional or
professional available

from stock.

Monitor PCBs including

Transformers and Tubes
also in stock.

All Monitors available
with P4, P31 and P39
Tubes.

Phone or write for
details.

~_CROFTON
 ELECTRONICS |

Crofton' Electronics Limited
35 Grosvenor Road, Twickenham, Middx.
.  Tel:018911513 R

'NICKEL CADMI

AA (HP7) suB‘'C’ ‘C'{HP11} 'C’ {HP11} ‘D’ (HP2) PP3
O 5AHT 1.2AMr 1.6BAHTr 2.0AHr 4 0AHr O.1AHr
1-24 £0.85 £1.38 £1.69 £2.25 £2.97 £3.79
25-49 £0.82 £1.28 £1.58 £2.10 £2.77
50-99 £0.80 £1.24 £1.52 £2.02 £2.67
100 up £0.70 £1.15 £1.41 £1.87 £2.47

All cells are brand new fuli spec devices from reputable mnfrs. All Nicket Cadmium celis (except
PP3} are supplied complete with solder tags and are "VENTED' devices suitable for fast charge.

CHARGERS - singte or dual O/P to charge PP3, AA or SUB ‘C’ cells in 12-14 hrs (chargers will
charge 'C and ‘1) cells but with Iun?er charging time). Units supplied complete in plug top case

with flying leads. Number of ¢elis {10 max) in

quired O/ when ordering.

SINGLE O/P CHARGER £5.04

DUAL O/P CH

TRANSFORMERS - as used in chargers, 2 x
connections £1.57 each.

UM BATTERIES

series and type must be specified for each re-

ARGER £5.72
12 volt 0.25 amp secondarys 240v primary, tag

Data and charging circuits free with
orders over £ 10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices DO NOT
INCLUDFE VAT and this should be added
to the total order.

Chaques, P.0Q.'s Mail Order to:—

SOLID STATE SECURITY,
Dept. (PE), Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

PROGRESSIVE RADIO 31, cHEAPSIDE, LIVERPOOL L2 2DY

SEMICONDUCTORS. Texas R1038 TO3 power trans. 508. 741 8 pin 22p. NES55 24p. TAG4443 SCR 45p. 723 14

PIN REGS. 35p. AD 1612 MATCHED PAIRS 70p. 2N30

BDA3S 28p. MPU131 P.U.T.s 40V, 200mA_375MMW 18p each. 2N3733 £1.75. infra Red 0.2 LtDs 30p. Rec-
‘tangular Red LED's 12p each. CA3020 I.C.'s 40p each. BY223 20p.

MINIATURE Hg@lﬂ)%T ANSFORMERS. ALL 240VAC PRIMARY. 68-0-6 100mA_9-0-9 75mA, 12-0-12 50ms
i mA 76p. 12-0-12V, 260mA £1.25. 0-6v-0-6V 280mA £1.30.

all 75p each.

PULSE TRANSFORMERS. 1:1 (GPO type) 30p. 1:1 piu
MINIATURE SOLID STATE BUZZER. 33x17x15mm

Z types 6 or 12VDC 75p each.

LOUD B . B-1 lts 83p. Rotary Alarm siren, 12VDC.. Red piastic body and mounting bracket 68 x75mm
gﬂﬁﬂ% %EEL%. motorised alumimum gong, output B8db at 3 mtrs, 12V DC 65mA, £7.95p.

POCKET MULTIMETER. MODEL NH55 2000 ohms per voit. 1,000 volts AC/DC. 100mA OC current, 2

£4.50p.

resistance ranges to 1 meg £5.50p.
SOLDER SUCKER. High suction/tetlon nozzle, £4.65p.
TRANSDUCERS, 40KHz. REC/SENDER £3.50 pair.

MOTORS. 3V mode! type 22p. 6V cassette motor £1.20p. Replacement 12VDC B track motors 55p.
EX-EQUIP. B.S.R. RECORD DECK MOTORS, C129, C127 etc, 240V AC £1.20p.

AMPHENOL COAX CONNECTORS. Plugs 47p, Sockets 42p, Elbows 90p, Reducers 13p. Back to back sockets

65p, Back to back plugs 65p.

HIGH IMPEDENCE HEADPHONES, mono 2,000 ohms imp. transducer type, adjustable band and padded ear-

piece £2.75.

SPECIAL OFFER STEREO HEADPHONES. 8 ohms, adjustable, standard stereo plug only £2.95p .
INTERCOM UNITS (can be used as baby alarm) supplied with approx. 60’ cable, call button, 2 was £5.25 pair. 3

. output at 3 feet 70db, only 15mA drain, operating voltage

. ]

SCR 18p. TIL209 RED LEDS 10 for 75p. BD238 28p.

s 1 min. P. C. mounting 80p,

way £7.25p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains connected. AM frequency

180KHz., £29.95p.

' MINIATURE TIE PIN MICROPHONE. Omni, 1K imp., uses deaf aid battery {supplied} £4.95p. LOW COST

CONDENSER MIKE. Stick type. Omni, 600 ohms, onfoff switch, standard jack plug only £2.95p. EMBOT7

CONDENSER MICROPHONE. Highly potished metal

stick mike, uni directional, 600 ohms. 30-18KHz.. on/off

switch only £7.95p. DYNAMIC STICK MIKE. CARDIOD, dual imp., 800 ahms or 20K, 70-15KHz.. attractive black

metal case only £7.7

JACKSONS C280 ggp sach. VARIABLE CAPS. 50p each. MERCURY (TILT) SWITCH, 1"x§". 35p.

Special clearance offer of tools, {1} Side Cutters, {2) Long nosed Pliers, {3} Heavy duty pliers. insulated handles, all a1

£1.00 each.

CRIMPING TOOL, for standard terminals also 6 gauge stripper and wire cutter, insulated handles gnly £2.3§1. |
Cash wilh order please, oHicial orders welcome from schools etc., please add 30p post and packing. VAT inciusive,

SAE for latest iflustrated stock fist.

AlLL ORDERS DESPATCHED BY RETURN POST




INTRODUCING

Computer User
Aids

(incorporating The UK101 User Group)

As UK101 USER GROUP members are already aware
because of the massive increase in membership and re-
quests for technical assistance and information | have,
together with a friend, formed the above company. Our
aims will be to give service to our members in the form
of newsletters and other information and where possible,
helping them with any hard or software bugs they may
have.

We will also be evaluating other useful items but are
determined that no manufacturer will be recommended
in our newsletter unless we are completely satisfied with
the product.

New membership will be welcomed from both UK101
and Superboard users, the fee being £4 + VAT per 6
months.

SOUND BOARD

1} Based on Gls AY-3-8910, 3 oscillators, noise
generator, envelope, etc.

2) All decoding on board. No loss of user RAM. Uses
only 2 locations.

3) Only low power TTL used for increased speed. All
sockets provided.

4} Tinned and drilled glassfibre PCB. All cables suppled
+ 40 Pin plug.

5) Full instructions on construction and use. FREE
cassette of routines.

6) On board TBA820M amp and even a speaker.

Write for details—

PROGRAMS

We have an ever increasing stock of programs available
for the 101 etc. The range includes both games and
system software.

E.G. 3D MAZE — Wander at will in 3 dimensions around
a computer constructed maze. For those who are lost in
the labyrinth of corridors there is a HELP command that
draws a conventional map of your maze.

AUTO CHECKSUM LOADER — This program allows you
to add your own checksum loader to a machine code
program, as per the extended monitor and others. File
names are provided so that you can keep a track of your
own M/C programs.

TEXT EDITOR — A simple word processor. Allows pages
of text to be typed and altered. Lines or words may be
delted changed or inserted. Letters can be SAVED on
tape for future editing and a file name search facility is
also provided.

Write for details of these and our many other
programs—

MAIL ORDER ONLY
| would like to thank the many members who have sent
letters wishing me success with this venture.

Adrian Waters

9 MOSS LANE, ROMFORD, ESSEX.
Telephone: 64954 (STD 0708)

BRING YOU THE NEW
TESTER20 | _

20kQ/V a.c. & d.c.

THE L~ 4
PROFESSIONAL | 1
SOLUTION | tester 20k |
TO ®
GENERAL { o
MEASUREMENT PN
PROBLEMS
£43.06 e
ine. VAT and complete with carrying E. ﬂ B

cace leads and instructions.

The best instrument for the workshop, school, toolbox. TV shop and anywners accurate
information s needed r;,yir:k!y and simply.

Accuracy: d.c. ranges 2%, a.0. & Q 3%,
40 ranges: <.c. V 100mY, 1.0V 3.0V. 10.0V, 30V, 100V, 300V, 1000V. d.c.1. 50uA,
100uA, 300uA, 1.0mA. 30mA. 100mA, 30mA, 100mA. 1.0A 10A.
ac A 10V 30V, 100V, 300V, 1000V,
a.c.l. 3.0mA. 10mA, 30mA, 100mA, 1.0A, 10A.
Q) 0-5.0kQ. 50k, 500k, 5.0MQ, bOMQ.
dbfrom 10t -681 in b ranges.

For detaile of this and the many other exciting instruments in the Alcon range, including
multifmeters, component measuring, automotive and electronic instruments pnlease write or
tolonhore:

E@@? Imstruments Ltd.

10 MULBERRY WALK - LONDON SW36DZ - TEL: 01-352 189/ . TELEX: 818867 l

10
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Master Electronics

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

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

IN MODERN ELECTRONICS. @ Unrderstand and draw Circuit Diagrams.
@ Experience with handling Solid State Circuits
@ Build an Oscilloscope. and “"Chips’’.
o 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.
B Cotour Brochure — without any obligation. Post to — F’E/1/8T2q

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

4 Cleveland Road, Jersey, Channel islands.

I l NATIE e SR
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D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

rasistors, capacitors, semiconductors, potentiometers
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 1
PCBs and parts are shown in our lists.

BASIC COMPONENTS SETS include all necessary l

LAYOUT DIAGRAMS are supplied free with ali PCBs
unless ‘as published”,

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY

PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE
MARKET

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyhoard circuits. Although having slightly tewer facilities than tha
large Formant and P.E. synthesisers the functions offered bv this
design give it great scope and versatility.
Setof basic componentkits lexcl KBD K's & tuning pots —
see list for optians available! and PCBs{incl. iayoutchars.
KIT38-26 £80.14

“"Sound Design’ booklet £1.00

P.E.128-NOTESEQUENCER

Emables a voltage controlied synthesiser to automatically p:ay pre-
programmed tunes of up to 32 pitches and 128 notes iong.
Programs are keyboard initiated and note length and rhythmic
pattern are externally vanable.

Set of basic comps, PCBs and charts
£35.56

£1.36

KIT?7B-7
Setof text photocopies

P.E.16-NOTESEQUENCER

Sequences of up to 16 notes may be programmed py the use of
external panel controls and fed intec most voitage cerirolled
synthesisers.
Set of basic comps, PCBs and charts
KITBE-5 £32.10

Set text photocopies £1.84

P.E.STRINGENSEMBLE

A muttiveiced polyphanic string instrument synthes:ser,
Set of basic comps, PCBs & charts
KiT?7-8 £109.72

ELEKTORPHASING & VIBRATO

Includes manua' and automatic controi over the rate of phasing &
vibrato, and has been slightly modified to a:s0 -ncivde 3 2-input
mixer stage.
Set of basic comps. PCB & chart
£21.67
67p

KITTC-2
Text photocopy

ELEKTORFORMANTSYNTHESISER

A very sophisticatged synthesiser for the agdvancel Consiruclor
who puts performance before price.
Set of basic comps. PCBs (as publ.!
KiT 66-14 £255.45

Set of text photocopies £7.83

ELEKTORDIGITALREVERB UNIT

A very advanced unit using sophisticated i.c. technigues instead of
mechanical spring lines. The basic delay range of 24 *c 30m5 ¢an
he extended up to 450mS using the extension unit Further ceiavs
canbe obtained using more extensions.

Main unit basic comps and FCB (as publ.}

KIT78-3  £45.95

Extension unit basic comps and PCB {as publ.},
KIT 78-4 £39.95
Text photocopy 86p

ELEKTOR CHOROSYNTH

A 21-octave 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
KIT100-8 £44.39

Text photocopy 70p

ELEKTORANALOGUE REVERB

Using i.c.s instead of spring-lines the main unit has a maximum
delay of up to 100mS, and the additional set extends this up to
200mS. May be used in either mono or stereo mode.,
Main unit basic component set KIT 83-4 £29.23
Additional Delay basic components KIT83-2 £20.07
PCB8 (as publ.} to hold both kits included in Kit 83-4

Text photocopy 67p

ELEKTOR FUNNY TALKER

Incorporates a ring modulator, chopper & frequency modulator to
nroduce fascinating sounds when used with speech & music
signals.
Basic comps, PCB {as publ.)
Text photocopy

£9.60
40p

KIT 99-1

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 depth.
Basic comps, PCB {as publ.}
Text phatocopy

£5.48
20p

KIT 98-1

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. CGutput
amplitudes, depth & rate are variable. May be fed to one or two
amplifiers.
Basic comps, PCB & chart
Text photocopy

KIT 102-3 £17.68
65p

| P.E. MINISONIC WAVEFORM
__CONVERTER

A simple converter that maodifies the Minisonic sawtooth

waveform to produce triangle and sine outputs. |deally one

should be used with each Minisonic VCQO.
Basic comps, PCB & chart

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

-

ELEKTORELECTRONICPIANO

A touch-sensitive multiple-voicing piano using the latestintegrated
circuit techniques for the keying and envelope shaping, and virtually
eliminating “bee-hive”” noise hitherto inherent in previous
electronic pianos.

5-octave set of basic comps and PCBs (as publ.)

KIT80-9 £149.42

Additional 3-octave extension and basic parts and

PCBs {as published) KITB80-10 £58.32

Set of text photocopies £1.81

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 £10.60

Text photocopy 28p

P.E.GUITAROVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting the
fuzz quality whilst retaining attack and decay, and also providing
filtering. Usable with most electronic instruments.

Basic components, PCB & chart KITh6-3 £11.22
Text photocopy 88p
P.E.SMOOTH FUZZ
Basic components, PCB & chart KiTa1-1 £6.52
Text photocopy 55p
TREMOLOUNIT
A slightly modified version of the simpile P.E. unit.
Basiccomponents, PCB & chart KITS54-1 £3.74

GUITARFREQUENCYDOUBLER

A stightly modified and extended version of the P.E. unit.

Basic componenis, PCB & chart KiT 74-1 £5.19
Text photocopy 39
P.E.GUITAR SUSTAIN
Maintains the natural artack whiist extending note duration.
Basic components, PCB & chart KIT75-1 £6.99
Text photocopy 38p

P.E.AUTO-WAH UNIT

Automatically gives Wah or Swell sounds with each note played.
Basiccomponents, PCB & chart KIT58-1 £10.11
Text photocopy 58p

ELEKTOR SEWAR nstruments.
¢ . . , : . Set of basic comps, PCBs & charts {excl. SWs) ELEKTOR WAVEFORM CONVERTER
or use with Eiektor Analague Reverb to give greater flexibility ¢ KIT85-5 £49.23
the reverb effects, . ] Converts a saw-tooth waveform into sinewave, mark-space saw-
Basic comps. PCB {3as publ.} KIT101-1 £18.19 Setcfextphotocopies £2.52 tooth, regular triangle, or square-wave with variable mark-space.
Text photocopy 60p ‘ Basic comps, PCB & chart, but exct. sw's
KITG7-1 £9.24
P.E.PHASER
ELEKTORRI NG MODU LATO R An automatically controlled B-stage phasing unit with integral PE SW'TCHED TONE TREBLE Boos-l-
Compatible with the Formant & mostother synthesisers, osciliator. e
Set of basic comps & PCB {as pubt.] Basic components, PCB & chart KITB8-1 £10.91 Provides switched setection of 4 preset tonal responses.,
KiT87-2 £6.84 2-Notch extension, PCB & chart KiT 88-2 £6.36 Basic components, PCB & char KIT89-1 £4.34
Text photocopy 38p Text photocopy 68p Text photocopy 78p
NEW VMORE ADD: POST & HANDLING ADD 15% VAT

INFORMATIVE
LIST NOW
AVAILABLE

U.K. orders: Keyboards add £2.70 each. Other goods: Under
£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.

N B Ewe, C
higher export postage rates,

apply to

FPO. 3 el ' '
B O. and other countries are subject 10 photocopies.

{or current rate if changed).
Must be added to full total of
kits, discount post & handling
on all U.K. orders. Does not
Exports, or

EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. Al
payments must be cash-with-order, in Sterling by inter-
national Money Qrder or through an English Bank. To
obtain list — Europe send 35p, other countries send
75bp.

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

L i e L P B LT

PHONOSONICS - DEPT PESD - 22 HIGH STREET - SIDCUP - KENT DA14 6ER

BY APPOINTMENT (TEL 01-302 6184)
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AND OTHER

PROJECTS

PO TOGRAPHS 10 this advertisement
s w0 of our units containing some of
~e & E projects butlt from our kits and
2T2s The cases were built by ourselves
&= ae ~o! tor sale. though a small
sme-- or 2f Other cases I$ available.

LS T—S5end stamped addressed
we.ope with all U K requests for tree
s 2 rg tuller details of PCBs. kits and
& Components.

T.ERSEAS enquiries for list Europe—
serc 35p: other countries—send 75p.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published projects. The manufacturers

. — -nat rhese are the finest moulded plastic keyboards available. All octaves are C to C, the

.2,z z-z plastic, spring-toaded, fitted with actuators, and mounted on a robust alumimum frame.

-

2 Sotave 137 notes) £25.50 4 Octave (49 notes)

£32.25 5OQctave(B61inotes} £39.75

CONTACT ASSEMBLIES (gold-clad wire) — 1 required for each KBD note:
Tvpe GJ — SPCO 33p ea. Type GB — 2 pr N/O 373p ea.

P.E.V.C.F.

% wezge controlled filter extracted from P.E.
W .50 2 project.

z2s - omps, PCB & chart KIT 65-1 £8.45
P.E. RING MODULATOR
ze—z-eqa from P.E. Minisonic project.

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

WIND & RAIN EFFECTS UNIT

a .o~ modified version of the original P.E. unit.

Sas.« comps, PCB & chart KIT 28-1 £4.84
T=xT ShOT0COPY 28p
P.E.ENVELOPE SHAPER

WITH VCA

-3= 3~ ntegral Voltage Controlied Ampiifier, and
=a= <_ manualcontrol over the A.D.B.R.functions.

= as.c comps, PCB & chart KIT 50-1 £8.03

~ a3t ohotOCOPY 58p
P.E. TRANSIENT
GENERATOR

i~ ADSR envelope shaper without VCA, and
a== - ~~aily providing Repeat-triggering enabling a
se-—asser to be programmed for mandolin or
arT THects.

S2s:2 comps, PCB & chart KIT 63-2 £7.62

a1z photoCcopy 58p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Licws external inputs such as guitars, microphone

#r - e processed by synthesiser circuits.

2 as.c comps, PCB & chart KIT81-1 £3.90

P.E.TUNING FORK

s—o_-es B4 switch-selected frequency-accurate
res w -0 an LED monitor clearly displaying beat-
e 32 55tments.

3.+ 5¢ pasic components, incl. power supply,

=_8s & charts KIT46-3 £23.32
T a1t ahOtOCopY 97p
P.E.TUNINGINDICATOR

1 s —-.¢ 4-pctave frequency comparitor for use
= — 5y7thesisers and other instruments where the
+i »2-s3%ility of KIT 46 is not required.
sas = components, PCB & chart, butexcl. sw.
KITG69-1 £8.19

Tzvt omOlOCOPY 58p

P.E.DYNAMIC RANGE
LIMITER

s—=ge- - - 3utomatically control sound output levels.
Z.as.c comps, PCB & chart KIT 62-1 £5.31

€ F !
% Bury it with Access

P.E.CONSTANTDISPLAY
FREQUENCYCOUNTER

A 4-digit counter for 1Hz to 99kHz with 1Hz
sampling rate. Readout does not count visibly
or flickerdue toblanking.

Basic components, PCB & chart

KIT79-4 £31.61
Text photocopy 78p
P.E.6-CHANNEL MIXER

A high specification stereo mixer with variable
inputimpedances.
Basic components, {excl.sw’s,) and set of
PCBsandcharts.
KIT90G-8
Extra 2-channelset with PCB
KiT90-9
Set of Text photocopies

STEREOHEADPHONE
AMPLIFIER

Extracted from P.£. 6-channel mixer,
Basic components, PCB & chart
KiT92-1

DIGITAL EXPOSURE
UNIT

Controls up to 760 watts in  secand steps up to

10 minutes, with built-in audio alarm.

Basic components, PCBs & charts
KIT93-3

£64.62

£10.21
£1.50

£5.68

£23.4%

Textphotocopy £1.20

P.E.DISCOSTROBE

A 4-channel light show controlier giving a
choice of sequential, random, or full strobe

mode of operation.

Basic components, PCB & chart

KIT 57-3 £19.37
Text photocopy 78p
RHYTHM GENERATORS

Several availabie, including programmable 16
beat 64000 pattern, and pre-programmed
15 pattern using either M252 or M253
rhythm chips. A selection of effects instru-
ment circuits is also available.

P.EVOICEOPERATED
FADER

For automatically reducing music volume
during talkover — particularty useful for discos.
Basic components, PCB & chart
KIT30-1% £4.37

Text photocopy 28p

P.E. DYNAMIC NOISE
LIMITER

Very effective stereo circuit for reducing the hiss
founa in most tape recordings.
Basic components, PCB & chart
KITS7-1 £8.07

Text photocopy 715p

'BARCLAYCARD

PRICES ARE CORRECT AT TIME OF PRESS.

E &0 E. DELIVERY SUBJECT TO AVAILABILITY.
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' _’;f5,555;..;:3'_:1,-;?3;35}‘4- o5 Keep up o date
with the.world’s tinest

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 Flectronics (U.K.) Limited, Dept ( PE1 ),
Bristol Road.Gloucester, G1.2 6EE.

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

Name

Address

N.B. If youare already on the Heathkit mailing listyou will
atuomatically receive a copy of the Heathkit catalogue without s
having to use this coupon. When you receive vour sl
catalogue you will get details of this free ofter. E

L AL

AEnTN

Soldering’
Iron offer

FREE




Why the Sinclair ZX80

is Britain's best-selling
Built: £99.5

including VAT, post and packing, free course in computing, free mains adaptor.
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This is the ZX80. A reaily powerful, full-facility
computer, matching or surpassing other
personal computers at severaltimes the
price. ‘Personal Computer World’ gave it
5 stars for ‘excellent value’. Benchmark tests
say it’s faster than all previous personal
computers.

Programmed in BASIC -the world’'s most
popular language —the ZX80 is suitable for

Tk
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beginners and experts alike. And response NN ~:~:.;:;:5:5:§5§5§5f;ff:‘jf;‘f;‘j;fg:"55;5;555:5:;:;:5;;;::::\:m \\\\\\\\ INTEGRAL FUNC
from enthusiasts has been tremendous - N R A D st DEEK usy
over 20,000 ZX80s have been sold so far' RS ~-~:~:~:-.:..::::‘_ W LS anp  ABS
Powerful ROM and BASIC interpreter f‘\ \\\‘?\\f <\‘\Q q To\\ ? ?%% \\\\\\\\\\\\\\\\\\\\\\\\

The 4K BASIC ROM offers ~--N;wv~:k\ \\\\\\%\, m\\\}Q\\\ W \\\Q T 2 mowe s _
remarkable programming | N (00 sae o N\ N *k\\\% \&\\\%\\\\ \\\\\\\\\\‘ ' \\\\, TOUT
advantages: AR \w @\\\\ 3 \\\\\w . ER /- "\'__,. B ‘\\\\\\\%\\ k\\\\
% Unigue ‘one-touch’ key word ST srop & ) &% \.\%\W\ & \ ¥ &\\ N aw PR

B . 1.\

entry: the ZX80 eliminates
agreat deal oftiresome

e - pr __ g \ V-
\\\\\Q‘\i&\@\&\\\w\ N\\@& \%{\f '.-"‘-’\‘,' Ry >\\

| . S AN JROI,

typing. Key words NI N - T QRN Q\W N R = ey
(RUN, PRINT, LIST. AN “%\\\%\\\\Q&\\\W \\Y@‘ MUYl \ e RN QW \% NN
etc.) have their own R \&\\ | ,k\\@\k ¥ \ N R RN\ oy
single-keyentry. = R\ .' W R

* Unigue syntax check. I | SEERREEEREEE S\ S
A cursoridentifies errors immediately. A LI

% Excellent string-handling capability — R R R R UR AR URER R

takes up to 26 string variables of any
length. All strings can undergo all

relational tests (e.g. comparison).
k Upto 26 single dimension arrays. R 2
% FOR/NEXT loops nested up to 26.
% Variable names of any length. The Sinclair teach-yourself
* BASIC language also handles full Boolean BASIC manual
arithmetic, condition expressions, etc. If the specifications of the Sinclair
% Randomise function, useful forgames 7X80 mean little to you—-don’t worry.
and secret codes, as well as more serious They're all explained in the specially-written
applications. | 128-page book (free with every ZX80). The
* Timerunder program control, | book makes learning easy, exciting and
% PEEK and POKE enable entfy of machine enjoyable, and represents a complete

code instructions.
k High-resolution graphics.
* Lines of unlimited length.

Unique RAM

The ZX80's 1IK-BYTE RAM is the
equivalent ofupto 4K BYTESin a
conventional computer —typically storing
100 lines of BASIC.

No other personal computer offers this

course in BASIC programming—from first
principles to complex programs.

Kit or built-it’s up toyou

In kit form, the ZX80 is pleasantly easy 10
assemble, using a fine-tipped soldering iron.
And you may already have a suitable mains
adaptor-600mAat9vDC nominal
unregulated. If not, see the coupon.

Both kit and built versions come complete

unique combination of high capability and e e AAAAEEZ Wwith all necessary leads to connect to your
low price. The ZXBgas a far;”y Iearn;'nftaid. %hi!dtrendotl;?m TV (colour or black and white) and cassette
years and upwards are qQuick to understanaine : , y
principles of computing—and enjoy their reco'rder. Plug In c_’:md you're ready to go. (Built
personal computer. versions come with mains adaptor.)
&
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Now available for the 2X80...
New 16K-BYTE RAM pack

Massive add-on memory. Only £49.95.

The new 16K-BYTE RAM packis a complete
module designed to provide you—-and your
Sinclair ZX80-with massive add-on memory.
You can use it for those really long and
complex programs—or as a personal
database. (Yetit can cost aslittle as halfthe
price of competitive add-on memory for
othercomputers.)

Forexample, you could write an
interactive or ‘conversational programto
show people what your ZX80 can dc. With
16K-BYTES of RAM, they could be talking to
your computer for hours!

Oryou can store a mass of data-perhaps
in a fairly simple program-suchasaname
and addresslist, oratelephone directory.

And by linking a number of separate
programs togetherinto one giant, but
modular, program, you can achieve the same
effect as loading several programs atonce.
We're also confident thatitwon't be long

b
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before you can buy cassette-based software
using the full 16K-BYTE RAM. So keep an eye
on the personal computer magazines—and
brush up your chess perhaps!

The RAM pack simply plugs into the
existing expansion port on the rear ofthe
7ZX80. No wires, no soldering. It's a matter of
seconds and you don’i need another power
supply. You can only add one RAM pack to
your ZX80-but with 16K-BYTES who could

want more!

How to order

Demand for the ZX80 exceeds all other
personal computers put together! So use the
coupon to order today for the earliest
possibie delivery. All orders willbe
despatched in strict rotation. We'll
acknowledge each order by return, and tell
you exactly when your ZX80 will be delivered.
f you choose not to wait, you can cancel
your orderimmediately, and your money will
be refunded at once. Again, of course, you
may return your ZX80 as received within
14 days for a full refund. We want you to be
satisfied beyond all doubt—and we have no
doubtthat you will be.

| To: Science of Cambridge, FREEPOST 7, Cambridge CB21YY. I
I Remember: ali prices shown include VAT, postage and packing No hidden exiras Please send me:

Please print
Name: Mr/Mrs/Miss

| enclose a cheque/postal order payable to Science of Cambridge Ltdfor &

item Code Item price Total
g £

Sinclair ZX80 Personal Computer kit(s). Price includes
ZX80BASIC manual, excludes mains adaptor. 02 79.95
Ready-assembled Sinclair ZX80 Personal Computer(s). |
Price includes ZX80 BASIC manualand mains adaptor. 01 99.95
Mains Adaptor(s) (600 mA at 9V DC nominalunregulated}. 03 8.95
16K-BYTE RAM pack(s). 18 49.95
Sinclair ZX80 Manual(s). (Manual free with every
ZX80 kit orready-made computer).

NB Your Sinclair ZX80 may qualify as a business expense TOTAL: £

Address

06 5.00 |

FREEPOST -no stamp needed.



SPECIFICATIONS

125 watt RMS

50-80 Max.

4-16 ohms
Frequency response Measured at 100 watts 25Hz-20kHz
Sensitivity for 100 watts 400mvV @ 47K
Typical TH.O. @ %0 watts 4 ohms load 01 %
Dimensions 205 x 50 and 190 x 36 mm

The P.E. power amp kit is @ modute for high power
applications—disco units, guitar amplifiers, public
address systems and even high power domestic systems.
The unit is protected against short circuiting of the load
and is safe in an open circuit condition. A farge safety
margtn exists by use of generously rated components, the

Max. OQutput power
Operating voltage {DC)
Loads

output stage uses four 115 watt transistors normally only
two would be used, result, a high powered rugged unit.
The PC Board is backprinted, etched and ready to dnill for
ease of construction, and the aluminium chassis is
preformed and ready to use. supplied with all parts

and circuit diagrams.

£9.50:

125 watt power amp kit 9 . £1.00 pép
ACCESSORIES £1 00

Suitable L.S. couphng electrolytic . plus 20p p&p

Suitable Mains Power Supply Unit £7 50
sufficient for one power amp . plus £2.75 p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

‘DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

16

™ MULLARD STEREO
PREAMP MODULES
. AND TWO 12 WATT

PDWER AMP

KITS.

in easy te buiid form
P.C.B.s hackprinted. etched
and dnited ready to use.

12 + 12 WATT AMPLIFIER

KIT NOTE: tor use with 4 to 8 ahms speak-ers_

With up-to-the-minute features. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge, microphone, tape or tuner.
Outputs—tape, speakers and headphones. By the press of a
button it transtorms into a 24 watt mono disco amplifier weth twin
deck mixing. The kit incarporates a Mullard LP1183 pre-amp
module, pius 2 power amplifier assembly kits and mains power
supply. Also featured 4 shder level controls, rotary bass and trebie
controls and 6 push button switches. Silver finish fascia panei with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information mstructions are

available price b0p. Free with kit.
£13.95

Size 9% " x B3 x 4" approx.
NOTE:
for use with 4 to 8 ahms speakers. plus £2.55 p&p

OFFER!
PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

(Constructors pack 7) pius 117559

2 WAVE BAND MW (W s
* Easy to build * 5 push button tuning
* Modern styling design * All new tnused components
* 6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circirts * Now with tape input socket

All the electronic components to build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
Issue. Features: Pre-set tumng with five push button options,
black illuminated tuning scale, with matching rotary controd knobs,
one, combining on/off volume and tone-control, the other for
manual tuning, each set on wood simulated fascia.

The P.E. Travelter has a 6 watts output, neg ground and incor-
porates an integrated circuit output stage, a Mullard IF module
LP1181 ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in or
under dashboards.

Complete with instructions.

CONSTRUCTORS PACK 7A

Suitable stainless steel fully retractabie locking aerial and
speaker {approx. 67 x 4”) .15 per pack,
avaitable as a kit complete £1 -95 p&p £1.00

Pack 7A may only be purchased at the same time as Pack 7.
NOTE: Constructor's pack 7A

sold complete with radio kit £1 5.20 inciuding p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

SAVE MONEY by purchasing 12 + 12 amp kit, BSR
record deck and speaker kit together for only

OtY PACK 1 2 x power amp kits
LP1182/ preamp moduie, suitable for
ceramic and auxiliary inputs.

DIYPACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxihiary inputs.

DIY SPEAKER XIT Two 8" x 5" approx.
4 ghm bass.

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceranic cartridge T

£8.50 plus £2.75 p&p when Bl
purchased with amplifier. Available separately fl 0.50 plus £2.75 p&p.

8 SPEAKER KIT. 2 Phillips 8" approx. speakers. £4.75 per
stereo pair plus £1.50 p&p when pur-

chased with amplifier. Available
separately £6.7% plus £1.50 p&p.

STEREO MAGNETIC PRE-AMP
CONVERSION KIT all components
including P.C.B. to convert your ceramic
input on the 12 + 12 amp to magnetic.
£2.00 when purchased with kit featured
above. £4.00 separately inc p&p.

£25.50....

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount {V unit in teak simulate cabinet silver finished rotary controis
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal packups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 10 8 ohm
speakers. Size 143%" x 10" approx.

reapy 1o PLaY £32.90 250

323 EDGWARE ROAD, LONDON W2
21B HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price correct at
29.10.80 and subject to change without notice.
For further information send for instructions

NOTE: 20p plus stamped addressed envelope.

Persons under 16 years not served without parent’s authorisation.

BUILD A 12 WATTS PER CHANNEL STEREC AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA rnot available separately) f 6 00

£6.00

plus £1.10 p&p

£8.50

plus £1.15 p&p

£3.50

plus £1.70 p&p

DIY ACCESSORIES Mains transformer
smoothing capacitor rectifier 4 x slidet
| contrals, for base, treble and volume,

£3.00

plus £1.60 p&p

ACCESSORIES Available only
at time of purchase of Bargain Packs

BSH Manual single play

record deck with auto return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideally suited
for heme or disco use.

£ 1 2 . 2 OUR PRICE

plus £2.75 p&p  Size approx 13" X1

PHILLIPS RECORD PLAYER
DECK GCO037

Size approx 15%"” x 12%”

Hi Fi record player deck, 2 speed,
damped cueing, auto shut-off, bel
drive with fHloating sub chassis to
minimise acoustic feedback. Com-
plete with GP401 sterec magnetic
cartridge—LIMITED STOCK.
UNBEATABLE OFFER AT

fz 7 5 0 complete .
plus £2.75 p&p

ARISTON PICK UP

Ariston pick-up arm manufactused in Japan,
Complete with headshel!,
Listed price over £30.00

100 WATT

| MONO DISCO
. AMPLIFIER

Brushed aluminium fascia and rotary controis.
Size approx 14" x 4" x 10%. Five vertical slide
tontrols, master volume, tape leverl, mic level, deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No. 2, or vice versa. Pre fade level

controls {PRL) lets YOU hear next disc before £7 6 0 0
|

fading it in. VU meter monitors output level.
plus £4.00 p&p

Qutput 100 watts RMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5% " x 6%”. 50 watts rms. 100 watts peak
output. Big features include two disc inputs, both for ceramic
cartndges, tape input and microphone input. Level mixing cantrols
fitted with integral

push-puil switches.

11.95

OUR PRICE plus £2.50 p&p

Independent bass
anll:l treble controls
and master volume.

£30.60

plus £3.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GooDS DESPATCHED TO MAINLAND AND M. IRELAND ONLY |
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REALISM

E ARE now, | believe, beginning

to come to terms with the real
world again. The myths are exploding
and reality is breaking through.”

So said Mr. John Nott, Secretary of
State for Trade to the North West
Branch of the Engineering Employers
Federation in Bolton recently. A signifi-
cant statement and one that we are
sure is true in more ways than one!
What worries us is that when its all
over and the unemployment figures
start to fall again will the inbred at-
titudes of industrialists and employees
have changed significantly enough to
have a real affect on our future? We
live in a fast moving world and we
must move with it, the electronics in-
dustry is good at doing this but we
must introduce others to the advan-
tages of robots and computers.

Take another quote if you will: “To-
day our profession is critically impor-
tant to an effort that greatly concerns
our nation—maintaining healthy
technology through innovation. More
people than ever understand that
raising our standard of living to match
our expectations largely depends on
our ability to successfully advance our
technologies.”

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, selt addressed
envelope and each letter should relate to
one published project only.
Components are usuaily available from
advertisers: where we anticipate supply dif-
ficultied a source will be suggested.

Practical Electronics January 1981

“A growing concern is that we as a
nation are losing our technological
leadership and our traditional produc-
tivity advantage to others.”

... "Our greatest single devotion
must be to professionalism that in
large measure requires technological
currentness. On a wider scale, we need
to renew ourselves in pursuing ex-
cellence in a world of change.”

Mr. John Nott again, talking to the
electronics engineer? No, wrong man
and, believe it or not, the wrong coun-
try. That statement was made Dby
William C. Hittinger, Executive Vice
PreSident, Research and Engineering
for RCA.

Let us look more closely at this
positive attitude which is perhaps what
we in the UK lack. One thing that gives
some insight into the feelings of
America is the “growing concern that
we as a nation are losing our
technological leadership and our
traditional productivity advantage 10

others.” Few countries in the world

would think in this way if they held the
position of America in the electronics
industry and for an RCA man to make
the statement is even more significant.

There is also the realisation that
“raising our standard of living to match

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 95p 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, inciuding

our expectations largely depends on
our ability to successfully advance our
technologies”. We believe this to be
something of an understatement but
one which everyone should consider.

AMERICA AMERICA!

We are not all lovers of the
American way of life or of Americans in
general—they have a lot to answer for
in respect of our nightly TV
entertainment—but we cannot afford
to ignore them and we should be
prepared to copy the good. We see no
reason why the UK cannot capitalize
on the ‘‘reality that is breaking
through”, and start the tide that was
the brain drain, flowing in the other
direction, but it must come from us all,
from a new approach, a new realism
and a new need in everyone.

According to Mr. John Nott the
signs are there and he went on to echo
Mr. Hittinger's feelings by saying.

‘“\WWe cannot enjoy a better life unless
we provide the wherewithal by produc-
ing more goods and services more ef-
ficiently . . . The time has come again
to look ahead.”

The time has come for electronics!

Mike Kenward

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 £11-80 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.
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- 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. AH
gquoted prices are those at the
time of going to press.

by
David
Shortland

PROTECTED MULTIMETERS

Following their introduction of the quality
Tester range of multimeters with modular con-
struction and “Do-it-Yourself” repair
facilities, Alcon Instruments Ltd have now n-
troduced the SUPER 20 and SUPER 50
Testers from the same Miselco stable. These
new instruments now include cut-out protec-
tion and semiconductor test facilities all
provided in a package small enough to be
called “pocket-sized” without exaggeration.

As their names imply, the two are similar in
almost all aspects but have basic different
movements offering sensitivities of 20kQ/V
and 50kQ/V a.c. and d.c. respectively. Each
instrument has 39 ranges covering from
100mYV (150mV for the $/50) to 1kV d.c. and
from 10V to 1kV a.c. Current ranges extend
from 100uA to 10A (3A for the S/50) d.c.,
and 3mA to 10A (3A for the S/50) a.c. There
resistance ranges, are five, covering from 5k2
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to 5SMQ f.s.d. An optional high voltage probe
extends the upper limit of the d.c. ranges to
30kV for TV and the hke.

Accuracy figures are 2 per cent of f.s.d. for
d.c., 3 per cent for a.c. and 1 per cent of centre
scale for resistance. These values, coupled
with the figures noted make the Super 20 an
ideal general-purpose multimeter and the
Super 50 well suited to specialist electronic
measurement for which it was designed.

Both instruments are provided with fuse
protection, a novel neon discharge system and
a new electronic high-speed cut-out system.
This latter serves to disconnect the instrument
from external circuits should an overload
voltage appear at the movement. The module
i itself detachable from the circuit board, in
line with the Tester practice, simply inserted
on five pins. The cut-out operates when the
applied energy exceeds that which the meter
range indentifies by a factor sufficient to pre-
vent movement damage. This action releases
the reset button to indicate activation.

The system is resettable manually by
depression of a button and can be tested sim-
ply by pressing a “Test” black button to in-
dicate battery and circuit state.

A simple semiconductor test facility is also
provided capable of effecting basic function
tests on most discrete devices swiftly and
easily. In addition both instruments may op-
tionally include a Universal Signal Injector
capable of generating a signal rich in har-
monics and detectable to SOOMHz for radio
and TV test purposes.

Prices for the two meters (complete with
case, leads and instructions) are £56-81 and
£59.00 including VAT. Alcon Instruments
Ltd., 19 Mulberry Walk, London SW3 6DZ
(01-352 1897).

JINGLE ALL THE WAY

Just in time for Christmas, the latest wrist
job from Casio, their M12 melody alarm
watch, has 12 memorised tunes (including
Jingle Bells) as alarm signals.

In alarm mode, the M 12 plays at the preset
time each day a distinctive tune, changing ac-
cording to the day of the week. With ap-
propriate settings it plays “Happy Birthday”,
“Wedding Bells”, or an alternative melody on
suitable giates, and “Jingle Bells” as the
Christmas Day alarm. For its twelfth trick, the
M 12 can sound hourly “Big Ben” chimes.

Mi2

A digital display shows time in hours,
minutes and seconds plus am/pm (or 24 hour
clock), with month, date and day available at
the press of a button. |

Also within the l.c.d. display is a five-line
musical stave, on which “notes” appear as a
melody is played. The MI12 also has a
countdown alarm/stopwatch function.

With resin case and strap, the Casio M121s
powered by a BR-2016 lithium battery with
expected life of at least two years, and has a
recommended retail price of £26-95.

Identical functions and characteristics are
available in the superior packaging of stainless
steel case and bracelet. This model is coded
M 1200, at RRP £34-95.

Casio Electronics Co. Ltd., 28 Scrutton
Street, London EC2A 4TY.

SYSTEMA WEDGE

Systema Electronics have recently 1n-
troduced a new style scientific calculator
which should retail at around £13. Aimed
directly at the volume end of the scientific
calculator market, the Systema LC 34P offers
comprehensive scientific operations including
3 level parentheses plus statistical functions.

Practical Flectronics January 1981
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The wedge shaped design of the Systema
L C 34P gives a perfect viewing angle on the
.- dents desk or engineers bench. The large li-
z2id crystal display has an 8 digit capacity (or
2 digit mantissa and 2 digit exponent) plus
sperational symbols. Keyboard layout 1S clear
:~d uncluttered with all dual functions colour
soded.

This stylish scientific operates for about a
.2ar on 2 AA size penlight batteries which are
2asily available world wide. Supplied complete
~ith soft carry pouch, the Systema LC 34P
~zasures 144mm(L) x 75mm(W) X 18mm
~aximum (H) and should now be available

“rom most good retailers.

INTEGRATED CARTRIDGE-
HEADSHELL

Shure Electronics has announced the ex-
~ansion of its line of M97 Era IV Series Car-
-ridges with the M97HE-AH, a precision n-
-2grated cartridge-headshell with a universal
“our-pin bayonet headshell connector for ins-
-ant installation in many leading turntabies.

Shure claim that the integrated design of the
VM37HE-AH offers several advantages over
separate cartridge and headshells. including
aasier installation, elimination of spurious
-esonances from insecure mountings, and a
total weight reduction of 4—6 grams when
compared to many other cartridge and
separate headshell combinations.

As an added feature, the M97HE-AH 1s
srovided with a special pickup arm/cartridge
alignment system which includes an overhang
gauge and a non-operable alignment stylus.
This allows precise overhang adjustment for
minimum lateral tracking error without risk of
damage to the actual playback stylus.

The M97THE-AH includes a nude-mounted
hvperelliptical  stylus, a viscous damped
Dynamic Stabilizer, telescoped stylus, shank
and the innovative Side-Guard—which
protects against stylus damage frequently
caused by sliding a cartridge across the sur-
face of the record or by hitting the edge of the
record. As a result, the MO7THE-AH offers
maximum stylus and record protection, as
well as improved trackability in the critical
mid and high frequencies at a tracking force of
< to 14 grams.

The recommended retail price for the
MOTHE-AH 1s £51-80 plus VAT.

Shure Electronics Ltd., Eccleston road,
Maidstone, Kent ME15 6AU (0622 59881)

MINITV

The latest TV from Hitachi is the K2300
model which is a 4}in. monochrome set with a
digital clock. The unit works from a.c. mains,
car battery, internal batteries or an optional
battery pack.

The set works on either v.h.f. or u.h.f. fre-
quency bands switched over at the touch of a
button. Tuning has been simplified by using a
vertical line on the screen which indicates the
channel being received and is cancelled by a
button once tuned in correctly.

Practical Electronics January 1981

The quartz digital clock can be set to switch
the TV on or off at any pre-determined time
which is idea! when you want to watch a
programme in bed as there is no worry about
falling asleep whilst watching and the set
remaining on. The K2300 is fitted with an
earphone socket for private listening and a
recording jack for audio recordings onto a
tape recorder.,

The K2300 is finished in a silver and black
cabinet and is provided with a carrying handle
which can also be used as a stand for the set.

The price of the K2300 is £115 including
VAT.

BiTAL DURDTY CLOUX

SCALED DOWN VIDEO

JVC are launching a new portable video
system, the HR2200E. It incorporates highly
advanced video technology in an ultra
lightweight and compact form. Size and
weight have been dramatically reduced while
retaining full VHS compatibility.

The HR2200E weighs just 5-2kg and 18
constructed from R.R.P. — a new material
which is both extremely light and strong. The
chassis is moulded into a single unit and JVC
have reduced the number of components by
50 per cent compared with their previous
video recorders. A newly-developed high
precision brushless quartz locked direct drive
motor drives the head drum and transports the
tape steadily while being carried.

The HR2200E 1is equipped with some
superb facilities — a built-in microprocessor
provides full logic control and solenoid
operated pushbuttons mean that feather light
touch is all that is required to change modes.
For further convenience, the HR2200E comes
complete with a remote control unit.

Other advanced features include variable
speed playback, Edit Start Control, which
automatically aligns separately recorded

w1

SPEECH RECOGNITION SYSTEM

A speech input device for most popular
microprocessors has been announced by
William Stuart Systems Ltd.

Marketed under the name “Big Ears”, the
system consists of a microphone, pre-
amplifier, analogue frequency filters and
digital interface, complete with software.

Words are stored as voice patterns which
the system learns from repetition by the user.
Analysis is then by correlation over a
statistical frequency plane which plots com-
binations of formants and harmonics
throughout the speech waveform.

The unit has been designed to connect
directly to the UK 101/Superboard family of
computers, or to any other via a spare user in-
put port. The analysis programs are supplied
in Basic language. with small real-time mnput
routines written in 6502 or Z80 machine code.

Typical uses for the system include data
enquiry, robot control, computer games etc.,

“Big Ears” is supplied fully assembled in a
cabinet, and costs £45 plus VAT, including
postage and packing. Please state which com-
puter the unit is to be used with.

William Stuart Systems are at Dower
House, Herongate, Brentwood, Essex, CM13

3SD. (0277 810244).

segments, avoiding distortion and a Shuttle
Search facility — for the first time ever on a
portable machine — which allows programmes
to be reviewed in both forward and reverse
directions at 10 times normal speed. A 3-
way power supply gives the HR2200L added
flexibility — it can be powered by household
a.c. mains, car battery or by its own Nickel-
Cadmium rechargeable battery pack which
has over twice the life of lead acid batteries.

The HR2200E is complimented by the
TU22E — a multi purpose unit which functions
as a tuner/timer (with a 10 day preset
capacity), a.c. power adapter and a battery
charger. Together the HR2200E and the
TU22E form a complete unit with no need for
a separate a.c. power adapter or battery
recharger. The TU22E can recharge the
Nickel-Cadmium battery in just 90 minutes —
this remarkable time-saving capability plus the
long life of the Ni-Cad battery are yet two
more important features that place the new
JVC portable video system way above any
other previous system. The AA P22E AC
power adapter can also be used as a battery
charger, and to supply power to the recorder 1f
a tuner/timer is not being used.
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Unique in concept-the home computer that grows as you do!

NEW!

Colour Encoder
for full colour
graphics

£2150

H T
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plus VATand p&p. COMPU

Also avaitable

e Acorn Atom

An outstanding
personal

ter kit

The ATOM -a definitive personal computer
Simpleto-build, simpleto-operate. But a really

______ ready-built > .
powerful fullfacility computer. And designed on an
S 15 expandable basis. You can buy a superb expanded
| . Syplus VATand p&p package now —tailored to your needs. Or, you can

The standard ATOM kit includes:

® Full sized QWERTY keyboard @Rugged polystyrene case
@®Fibreglass PCB @ 2K RAM @ 8K ROM @23 integrated circuits
@ Full assembly instructions including tests for faultfinding,
(Once built, connect it to any domestic TV and power source)

@ Power requirement: 8V at 800 M A. ATOM power unit available
See coupon. PLUS FREE MANUAL writtenin - £ |
two sections —teach yourself BASIC and NN PRACTK
machine code for those with no knowledge '
of computers, and a reference section
giving a complete description of the
ATOM's facilities. All sections are fully e
illustrated with example programs.

Adding chips into sockets on the PCB allows youto Drogress
in affordable steps to large-scale expansion. You can see from
the specifications that the RAM can be increased to 12K allow-
ing high resolution {256 x 192) graphics. Two furtner ROM chips,
e.g. maths functions, can be added directly to the board giving
316K capacity. In addition to 5 170 lines partly used by the
cassette interface, an optional VIA device can provide varied

170 and timer functions and via a buffer device allow direct
orinter drive. An optional module provides red, green and blue
signals for colour. An in-board connector strip takes the ATOM
communications loop interface. Any number of ATOMs may be
linked to each other - or to a master system with mass storage/

Your ACORN ATOM may qualify as a business expense. 1o order compl
eturn as received within 14 days for full money refund if not completely satist

=y,

~ itempriceinc. TOTALS

-

Quantity [tem

buy just the standard Atom kit, and, as you grow In
confidence and knowledge, add more chips. No need to
replace your equipment. No need to worry that your
investment will be overtaken by new technology. As you
need more power, more facilities, you can add them!

‘The picture show~ 22~ 1703125 Mixed graphics and characters in three shades of grey
provided by the 37377277 =707

hard copy facility. :rrer*ace with other ACORN cards IS simplicity

tself. Any one ACCR\ card may be fitted internally.

So you can see trere zre a vast number of modular options and

dditions avallable. excanding with your ability and your budget.

The ATOM hardware includes:

® Vemory from 24 <c _2< RAM on board {up to 35K In case)

@ 3K t0 16K ROM “u2 2% z25ctions) @6502 processor @Video

Display allows high resc .1c” 226 x192) graphics and red,

greenandblue cutp .1 @ tte Interface - CUTS 300 baud

@ oudspeaker allows 1272 gemerauon of any frequency

® Channel 36 UHF Moc. atcr Sorput @BuUs output includes

internal connections for Acar~ burocard,

The ATOM software includes:

@37-bit arithmetic (= 2.0CC.5CC 0T @High speed execution

@43 standard/extended BASIC ccmm~ands @Variable length

strings (up to 256 characters, @St g manipulation functions

@7 32 bit integer vanables @27 acdimonal arrays @random

aumber function @PUT and GET byte @ WAIT command for

timing @DO-UNTIL construction @Logical opera-
tors (AND, OR, EX-OR) @ LINK to machine-code
routines @ PLOT DRAW anc VOVE.

ACORN
COMPUTER

(/)
LN
(D

4a Market Hill,
CAMBRIDGE CB2 3NJ

ete the coupon below and post to Acorn Computer for delivery within 28 days.
ied. All components are guaranteed with full service/repair facility available.

| VAT+p&p
| T RTOMKIT-8KROMA2KRAM(MIN @ £14000
| T TATOMASSEMBLED-8KROM-+-2KRAM(MIN) @ £17450
T ATOMKITLZKROVHIKRAMMAX @ 425500
l T T TATOMASSEMBLED-ToK ROMTI2KRAMMAX) « £28950
- UKRMMSETS a4t T
l T T UAKFLOATING POINTROM (inc.n12KVersion) @ £2330
<7 U RNTERDRVE 6522V @ £1035
| ncnieveson Tiszagser T 8177
" TCOLOWRENCODER a4 d2180 7 7
I - " MAINS POWERSUPPLY (L3amps) — . £1020
- . ~ TOTAL

20

To: Acorn Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ

| enclose cheque/postal order for &
Please debit my Access/Barclaycard No.

Signature
Name (Please print)

Address rﬁ
| A |
[aarciavcaro +)
Telephone No. 1 VISA
Registered No: 1403810. VAT No: 215 400 220 pe/1/81 | I
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' Moral of the Metro

The almost universa!l chorus of praise
which greeted the introduction of the BL

- Austin Mini Metro gave it a flying start in

the market place. And, almost overnight,
the public image of BL was transformed
from a sick joke to a go-ahead organisation
well able to compete in the cut-throat
world of mass-production popular cars.

The explanation is simple. This was BL's
first all-electronic car. Not the car itself but
the dedicated application of electronic aids
and techniques in research, development,
testing and, above all, in production.

The Metro story is a superb practical ex-
ample of the need for change and of its un-
happy consequences. The highly automated
production line is essential for achieving
productivity and consistent quality. The
nroduct is better and cheaper. But automa-
rion reduces manpower and de-skills the
work of those still retained on the produc-
tion line. One BL worker on the Metro
sutomated assembly track confessed to be-
ing even more bored than he was on the old
manual track. Now, he complained, all he
did al! day long was to press buttons, a task
which a child of ten could perform just as
ably. He had become nothing more than a
robot-minder.

Overall however, there is just as much
skill needed to produce the Metro as any
other similar car. All that has happened is
that the skil! had been transferred away
from the production line and into electronic
hardware and software. Efficient, tireless,
electronically programmed and controlled
robots work round the clock. The line
trouble-shooter is armed with a digital mul-
timeter instead of a set of spanners. The
semi-skilled assembiler is down-graded to
button-pushing, albeit with no loss of pay.

There is little choice in the matter. |t may
still be possible to almost hand-build a
Rolls Royce limousine seiling at £50,000 to
an elite market. But for a mass market it is
automate or die. |t seems there i1s no escap-
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ing the social consequences of automation
apart from re-training, and we all know how
hard it is to teach an old dog new tricks.

There is nothing new in all this. It has
been happening steadily over the past 20
years. The Metro story is just the latest
positive example of the increasing need to
adapt to the reality of a fast-changing
world.

Low Profile

The nationalised industries and services
are deservedly unpopular. They are a bur-
den to the taxpayer with their insatiable ap-
petite for subsidies and create antagonism
by their reluctance to improve performance.

The one really notable exception is Cable
&Wireless Ltd, a consistent profit-maker,
which few people even realise is 100 per
cent owned by the British Government.

The company's policy is to keep a low
profile on ownership, not through any feel-
ing of embarrassment but out of political
consideration. For Cable&Wireless op-
erates world-wide with one of its principal
activities being the planning, manage-
ment and operation of overseas national
communications services on a con-
cessionary basis. The company has some
50 branch offices starting alphabetically
with Abu Dhabi and Antigua and ending
with Tonga, Tortola, Turks Island and
Vanuato (New Hebrides).

The British Government, again for inter-
national political reasons, observes a
hands-off policy with the company on its
operations and only an arm’s-length control
on finances. To all intents and purposes
C&W operates autonomously and with
local loyalty to the countries it serves.

Of course C&W has the supreme ad-
vantage of being in a high-growth industry.
But it is a tempting thought that the facts of
operating almost entirely overseas in widely
dispersed locations and with considerabie
freedom of action in technical and commer-
cial decision-making has also contributed
tO success.

Stock Market

Present economic policies have thrown
up many surprises and have amply
demonstrated that so-called experts in
economics are either duffers or that
economic forecasting itself is anything but
an exact science. About the only thing all
the experts have been correct on is the
easily predictabie rise in unemployment, a
continuation of the trend since 1974 under
both Labour and Conservative policies.

The biggest surprise, considering univer-
sal groans on the high international value of
the pound sterling, is the healthy overseas
trade surplus. From a prediction of £2.-75
billion in the red it now seems probabie that
the balance of trade over a 12-month
period will at least be in the btack, if not
handsomely so.

Another surprise is the remarkable
buoyancy of the stock exchange indices, in-
dicating that despite all the gloomy talk
there is considerable confidence in the
future of British business and industry.

Punters in electronics shares buying and

selling at the right times should have done
remarkably well. On the day it was announ-
ced that Britain had its highest ever recor-
ded monthly balance of trade surplus |
checked out some electronics share prices
in terms of low and high price for 1980.
Here are some examples with low and
high price in New Pence in brackets. Buigin
(22/38): Gray Electronics (30/76); Dubilier
(313/74); Electrocomponents (410/716);

Electronic Machine (21/62); Farnell
(218/378): Ferranti (254/490); GEC
(325/538): Plessey (106/266); Racal

(172/342): Rediffusion (65/104); STC

. (230/467); Thorn/EMI (262/378); Unitech

(207/348).

With shrewd timing it was possible to
more than double your money in a single
deal. Arguably some of the shares are over-
priced at their 'highs’ but this merely rein-
forces the view that apart from oil and gold,
well-managed electronics companies, with
a long-term assured future, are the best bet
in shares.

Writing of bets reminds me that at the

recent Bookmakers Show 80 in London
over a third of the exhibitors were showing
electronic cash registers and calculators
tailored to the bookies special needs in
calculating and paying out complicated
multiple bets like doubles and trebles and
yankees. The bookies say they will be pay-
ing over £14 million to the Horserace
Betting Levy Board this year, reflecting a
30 per cent increase in betting turnover,
but whether in spite of or because of the
recession is not clear.

UK Ahead

The struggle for international recognition
of competing Viewdata services has
resulted in a modest league table. The three
contestants are France's Teltel, Canada's
Telidon and Britain’s Prestel. The scores in
overseas sales at the time of going to press
were France nil, Canada one and UK five.

Canada’s only goal is Venezeula while
the UK has already netted West Germany,
Netherlands, Switzerland, Hong Kong and
Austria.

Orders

Order books remain heaithy. The TV
fourth channel network generated a £5
million contract for microwave relay links
for GEC and, still in the broadcasting field,
Marconi booked a two million dollar US
sale of VTRs. Racal-Decca has won a £4
million follow-on order for electronic war-
fare equipment for the Royal Danish Navy
and MEL booked a £4 million contract for
microwave landing systems for the Royal
Navy. The first marine satellite earth ter-
minal is to be constructed at Goonhilly un-
der a £2-75 million contract with Marconi.
UKADGE, a consortium of Marconi, Plessey
and Hughes, has won the £100 million
up-date contract for the UK Air Defence
System which will be funded largely by
NATO.

Meantime, exports are racing ahead with
the aerospace industry with its large elec-
tronics content enjoying an all-time record
year.

Prepp— Y




- oscillator based on IC10¢, having a twin-T network with fre-

-;_l?ass”Drum circuit as an example it consists of an

___quency determining components R45-47 and C9-11, dam-
““ped out of oscillation by R48 in series with VR4. When the
. -Bass Drum is required to sound a positive puise appears at

- the lnput to R41, is shortened by C8, and appears across
" R45 to excite the circuit into oscillation at approximately
65Hz. The oscillation decays at a rate dependant on the
position of VR4, and the signal level passed to the pream-
plifier is controlled by VRb.

E)(TRA RESONANCE

"As VR4, 6, 8, 10 and 12 are turned clockwise the length
of the decay time increases and at some point uncontrolled
oscillation will occur. The extra resonance obtained can be
put to good use, particularly in the case of VR6 and VR8
where advancing the controls improves the Latin American
instrumentation. VR12 has to be set in a compromise posi-
tion balancing High Bongo against the Snare Drum sound.

CYMBALS |

Transistors TR1 and TR2 gate a noise signal to produce
the Cymbal sounds. The Short Cymbal envelope is generated
through C38 with a decay length determined by C39 and
R93/94 whilst the Long Cymbal envelope consists of the full
control pulse width followed by a decay determined by C41
and R97/98. A tuned circuit, consisting of L1 and C48, filters
the noise into a narrow band of frequencies to give a metaliic
effect.

22

N .-

seen across VR‘M- The Accent ls praduced by Swrtchmg the
resistance across pins 4 and 5 of IC11b to a low state which
places R122 across a pnrtion of VR14 determmed by its
position, and ccnsequently increases the feedback ratio and

~gain of 1C13b. To carry out the switching operation the Ac-

cent control pulse is fed to the gate (pin 3) of IC11b through

the envelope components R120, C58 and R121. Normally

the f.e.t. which comprises IC11bis in a high impedance state
and switches to low on receipt of the positive Accent pulse.

High frequency attenuation of the signal from 1IC13b is
possible using the “Tone™ control VR3. This allows compen-
sation to be introduced for the frequency response of follow-
ing amplifiers and in particular the avoidance of very high
frequency distortion effects some times present. The Master
Rhythm output level is controlled by VR2 which is combinec
with the supply switch S9.

INSTRUMENT BOAHD ASSEMBLY

The track layout and component overlay details for the In-
strument p.c.b. are given in Figs. 8 and 9. Whilst this boara
is less complicated than the Control Board careful assembly
and inspection is again recommended. The suggestec
assembly order is pins, resistors, diodes, wire links, i.c
sockets, preset potentiometers, capacitors, transistors, anc
finally the Inductor,

When the Instrument board is complete, preset poten-
tiometers VR4, 6, 8, 10 and 12 should be set fully anti-
clockwise, giving minimum length of sustain whilst VRS, 7 -
9 11, 13, 14 and 15 should be set to mid positions.
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Resistors
R41-R43
R44
R45
R46, R47
R48
R49
R50
R51-R53
R54
R55
Rb6, R67
R68
R59
R60
R61-R63
R64
R65
R66, R67
R68
R69
R70
R71-R73
R74
R75
R/76, R77
R78
R79
R80
R81-R83
R84
R85
R86, R87
R88
R89
R90-R92
RI3
R94
R95
R96
R97
R98
R99

R105
R106
R107
R108
R109
Rt110
R111

R114
R115
R116
R117
R118
R119
R120
R121

R122
R123
R124
R125
R126
R127

R128
R129

R100-R102
R103, R104

R112,R113

150k (3 off)
10k
10k
100k (2 off)
220k
47k
4k7
150k (3 off)
10k
22k
68k (2 off)
220k
47k
Tk
150k (3 off)
10k
22k
100k (2 off)
220k
47k
1k
150k (3 off)
10k
15k
68k (2 off)
220k
47k
Tk
150k (3 off)
10k
22k
120k (2 off)
220k
47k
150k (3 off)
2M2
10M
47k
150k
1OM
3M9
47k
150k (3 off)
2M2 {2 off)
47k
150k
2M2
10M
220k
47k
10k
47k (2 off}
47k
47k
68k
10k
22k
18k
150k
2M2
22k
33k
18k
2M2
47k
2M2
4k7
22k

All resistors 0-25W, 5% carbon film.

COMPONENTS . . .

INSTRUMENT BOARD

Capacitors

C8-C10
C11,C12
C13
C14
C15,C16
C17
C18
C19-C22
C23
C24
C25
C26
C27,C28
C29
C30
C31
C32
C33,C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48, C49
C50, C51
Ch2
Cb3
C54
Cbb
C56
C57
Ch8
Cbh9

47n polyester
O:1u polyester
10n polyester
47n polyester
22n polyester
68n polyester
O-1u polyester
10n polyester
33n polyester
O-1u polyester
10n polyester
2n2 ceramic plate
1n5 ceramic plate
4n7 ceramic plate
10n polyester
1nO ceramic piate
10n polyester
6n8 polyester
22n polyester
O-1u polyester
4n7 ceramic pilate
47n polyester
22n polyester

1n ceramic plate
47n polyester
1nO ceramic plate
O:1u polyester
22n polyester

1n ceramic piate
O-1u polyester

1n ceramic plate
2n2 ceramic plate
1n ceramic plate
27p ceramic plate

2u2/16V radial elect.

417/16V radial elect.
2u2/16V radial elect.
10n polyester

O-1u polyester

33n polyester

4n7 ceramic plate

C60
C61
C62
C63
Co4
Céb
C66-C68

Semiconductors
D43-D60
TR1-TR4
IC10
1IC11
IC12—-i1C13

Potentiometers
VR4,6,8, 10, 12
VR5,7,9,11, 13,

14,15

Inductor
L1

Miscellaneous

417/16V radial elect.
100p ceramic plate
10n polyester

680p ceramic plate
470p ceramic plate
220u/10V radial elect.
100u/16V radial elect.

1N4148 (17 off)
ZTX108 (4 off)
CD4011
CD4007
LM2904 (2 off)

1M (5 off)

100k (7 off)

50mH

-040in. terminal pins {18 off)

14 pini.c. sockets (2 off)

8 pin i.c. sockets {2 off)

printed circuit board (1 off)

box {minimum size 8%in. x 5in. x 21in.)
battery container (4 x HP7)

zin. 6BA clearance spacers (10)

Fin. 6BA screws (10)

6BA full nuts (19)

6BA insulated nut (1)

colour coded wire

(10/0-1)

single core screened cable.

A complete kit can be obtained from
Clef Products, 16 Mayfield Rd.,
Bramhall, Cheshire SK7 1JU.




TON

e o :55:;:5 _.f".?*f-:z-:ﬁi.:.féifg:ﬂ-:g;i"' &

E OUTPUT Acc. . ¢

_:;55"_::_.5;5‘.."tu:. o

Practical Electronics

January 1981

Fig. 9. P.c.b. overlay

235

-




1 WALTZ (A) {B)
Acc. X
SC.IX X X X (X X | X X X X X X
L.C.
S.Br. X X X XX
L.Br.|X X
H.T.
L.T.
B.D.|X X X
3 BALLAD (A) (B)
Acc. X X
S.C. X X X X X X X X X
L.C.
S.Br. X X X X X
L.Br.|X X X X
H.T.
L.T.
B.D. |X X X X
5 MARCH (A) TANGO (B)
Acc. | X X X XX
S$.C. X X X X X X
L.C. X
R.S.
S.D. I X X |[X X [X XX[X XX XX
H.T. X
L.T.
B.D. |X X X X X X X X
7 CHA-CHA (A) SAMBA (B)
Acc. X
SN 0.0.0.4).0.0.0.8)90.0.0.4).9.0.0.(1)9.9.9.4).9.9.9.9).9.9.9.9).9.9.9.(
L.C.
C.L. X XIXXX X X{XXX i
H.B. XX XX XX X |
L.B. XXX XXX
C.D.
B.D.{X XiX X XiX X X X XX
9 SLOW BEAT (A)
Acc. X X X X
SC.IX X [X X X X |X X X X [ X X | X X (X X
L.C.
R.S. X X X X
S.D. X X X X X X
H.T.
L.T.
B.D. (X X X X X X

(B)
Acc. X X X XX X X
S.C. X X [X X [XXXXIXXXX| IXXXXIXXXX
L.C. [X X
R.S. X X
S.D. X X X XX X X
H.T. XXX X
L.T. XX X X
B.D.{ X X X X X X

26

RHYTHM PATTERN EXAMPLES

2 QUICKSTEP (A) (B)

Acc. X X X

S.C. X X X X X X

L.C. X X X

S.Br. X X X

L.Br. X X X

H.T. X X| X

L.T. X X X

B.D. X X X X

4 DISCO (A) (B)

Acc. X X X X X X XXXX

S.C.IX X X X X X X X X X (X X X X X X

L.C.

R.S. |

S.D. X X X

H.T. X X

L.T. [X X X X X X

B.D. (X X X ) X

6 BOSSA-NOVA (A} BEGUINE {B)

Acc.

S.C. | XXXX XXXX IXXXX [XXXX]  IXXXXIXXXX XXX [ XXXX

L.C. -.

C.L.IX X X X X X X X X X

H.B. g

L.B.

C.D. |

B.D.X___XIX X XX X X X X X X |

8 MAMBO (A) RHUMBA (B)

Acc. X X X

S.C. | XXX IXXXX{XXXH (X XXX X [X X [X X

L.C. | X X X X

C.L. X X X X X X [X X X X X

H.B. XX XX X X

L.B. X X X X X

C.D. X X X X X X X

B.D. X X X |X X X X R

10 FAST BEAT (A)

Acc. X X X X X X X X

S.C. | XOOOL XXX XXX IXXXX] XXX XAXX XXX |XXXX

L.C.

R.S.

S.D. X X X X X X X X

H.T.

L.T. | X X X X X X X

B.D.|X X XX XX X X X XX XXX X
(B)

Acc. X X X X X X X X

S.C. [ XX XX XXX [XXXX[XXXX] X

L.C. |

R.S.

S.D. X X X X XXX XXX XX

H.T. XXXX

L.T. | X X X X X X XX X X

B.D.X X XX X X X
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11 SWING | (A)

Acc. X X

S.C. X X
L.C. [X X
S.Br. X
L.Br.|X X X X
H.T.
L.T.
B.D. X X X X

X XX
X

X XX
P

X XX
X

(B)

Acc.
S.C.
L.C. |X
S.Br.
L.Br.[X X X
H.T.
L.T.
B.D. X X X X XX

X XX
X

xX XX
X
X
X
X
X

Fig. 10. Some suggested rhythm patterns

INTERWIRING

Twelve colour coded leads should first be soldered to the
pins on the component side of the Contro! p.c.b. All leads
should lie on the board such that they will exit at the side
adjacent to the potentiometers. The use of 10/0.1 insulated
wire is recommended for a neat finish, but care must be
taken not to cut into the conductors when pairing back the
insulation. The full interwiring details are given in Fig. 11,
which shows a separation of approximately 3in. to allow for
folding the Control board over the Instrument board and for
the battery box to be positioned to the left of the Instrument
board. Wiring can be completed with the boards in this
position—i.e. Control hoard track and Instrument board
components facing the constructor. Screened cable is
required for the “Tone” and “Level”’ control connections.

MECHANICAL CONSTRUCTION

From various photographs given in the series it can be
seen how the two p.c.b.s are mounted into the box with the
Instrument board fixed to the base, and the Control boara to
the front panel.

The height of the three position slider switches above the
Control p.c.b. is the determining factor for mounting the
front panel, and this is matched using lin. spacers with 6BA
full nuts and screws at each of the mounting holes to give
the correct distance. These may be tightened to the panei to
allow the board to be removed without loosening the screws
from the front, and the p.c.b. finally retained with a second
set of nuts. It is important that the nut in the top centre pOSi-
tion be of insulated type to avoid shorting to the p.c.b. track.

FINAL ASSEMBLY AND TEST

After completion of the interwiring and mechanics a few
checks can be made before inserting any integrated circuits.
The battery box polarity should always be observed carefully
and on first connection C6 will charge to the full battery
potential. With the power switch off the current drawn from
the battery will slowly drop from around 20uA after initial
charge to approximately 3uA. This effect is due to the form-
ing of the capacitor during its early active life. The unit can
then be turned to the on condition resulting in an increase in

current to around 1mA. The current checks mentioned are
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12 SWING HI (A)

Acc. X X X
S.C.IX X XIX X X
L.C. (X X
S.Br/ X X 1X
L.Br.
H.T.
L.T.
B.D. X X X X XX

X X
X X
xX XX

X

(B)

Acc.
S.C.
L.C. X
S.Br.ﬂ

L.Br. -
H.T. X X| XX]| X X

L.T. X X X X X
B.D. X X X XX

XXX XXX X X

X XX
X

L.Br. LONG BRUSH
H.T. HIGH TOM-TOM
L.T. LOWTOM-TOM
B.D. BASS DRUM

Key: Acc. ACCENT
S.C. SHORT CYMBAL
L.C. LONG CYMBAL
S.Br. SHORT BRUSH

not essential but could help in detecting track shorts, accom-
panied by a considerable increase in supply current, which
could be difficult to detect after insertion of the i.c.s. Voltage
checks could also be made on the i.c. sockets, corresponding
with the supply pins, and on the "Rhythm Select”,
“Sequence”’ and “Section” controls. By tracing through the
circuitry many more tests could be devised but experience
has shown that very careful physical inspection of the
trackside of p.c.b.s, comparing against the track layouts in
the series to detect shorts and particularly looking for un-
soldered connections, is the secret to successful resuits.

When satisfied that all soldering is correct, disconnect the
battery and discharge C6. The i.c.s should then be inserted
into the sockets ensuring that orientation is carefully obser-
ved and taking normal CMOS precautions.

SETTING UP ADJUSTMENTS

Adjustments required are very few and it is suggested that
the rhythm patterns given in Fig. 10 are first loaded into the
Master Rhythm. Using the rhythms as a reference, the
relative levels of all instruments may be adjusted using VR B,
7.9 11, 13, 14 and 15, and the envelope characteristics of
the Drums can be adjusted using VR4, 6, 8, 10 and 12.
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ELECTRONICS EXPLAINED

by Peter Laurie

Published by Faber and Faber

132 pages, 190 x 245mm, Price £6-50 {loose leaf)
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= 111S book is subtitled ‘A Handbook for the Layman’ but unlike the
handbook genre it makes no pretensions towards scholarship with
the usual weighty appendages, chapter bibliographies and arid tortuous
mathematical fleshing out. Amazingly it does pack into 129 pages in-
troductions to audio, radio and digital electronics with an informal
lucidity and an implicit anticipation in unravelling the more knotty
areas for the newcomer to electronics. Much of this must stem from the
author’s avowed ‘many years in pursuit of self education in these sub-
jects’ much of it practical.

The book is organised so that the reader is immediately drawn into
audio topics and circuitry in Part 1 with modern semiconductor devices
being used in the plentiful llustrations. For example these are 176
figures in the 50 pages that make up this section alone. Part 2 18
devoted to radio and is a pithy read in the extent and application of
modern communications. Part 3 on logic is a pretty well a text book ap-
proach on basics.

Part 4 is curiously placed in that it deals with fundamental concepts
and the ‘nuts and bolts’ of electronics but since each part ‘stands alone’
there is no real reading order, but it would seem logical to bring this to
the fore in a primer.

Practical Electronics January 1981
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Tx-ns project 'describés a SOphisticated lighting control unit
known in discotheque circles as a ‘zoning’ or ‘matrixing’
unit. It is used with a display of up to 100 lamps which are nor-

mally arrayed in a star formation, comprising 10 bars each of

ten lamps. The unit; will produce a wide vanety of sequential
effects either in a circular motion (starspin) or in a radial motion
(starburst). Either mode may be selected manually or the unit
may be set to ‘auto matrix’ when the effect will change
periodically from starspin to starburst and back again. The light
display may also be set up as a rectangular formation with ten
parallel rows of ten lamps. The matrix effect will then switch
between horizontal and vertical scanning.

~ A total of 62 dynamic effects and 2 static effects are available
and a sound to light facility is provided which will advance the
sequential effects according to the beat of the music. Since the
clock can be advanced a large number of steps in a very short
time, certain sequences will appear to be reversed by the beat of
the music. Along with the program selection which is controlled
by six buttons, there is an automatic advance facility. This runs
through the 32 basic programs in rotation, running each one
four times. Some of them such as the ‘fill and empty’ routines
described below occupy a program completely. Others, such as
‘bar’ effects are repeated four times in each run and are therefore
repeated more times in the ‘automatic’ mode.

The unit described, and the printed circuit layout are for a
total power handling of 6 kilowatts. This corresponds to four
starburst displays made from 15W pigmy lamps, or one display
using 60W spotlamps. It should be noted, however, that the
basic design could be used for loads up to 2kW per channel if
the power supply output devices, and printed circuit board were
all uprated. Remember however that many of the programs are
far more complicated than those on proprietary chaser units and
allowances should be made for all lamps being on at once. If
used in a mobile system with a standard 13A plugtop, the max-
imum load will be 3kW. This corresponds to two 15W pigmy
lamp displays.

CIRCUIT DESCRIPTION
Although it provides a very impressive display the principle of
the matrix unit is quite simple. A normal chaser has one side of

30

 all the lamps commoned and the other side of the lamps are con-

nected to the switched ‘live’ outputs. With the matrix/zoner unit

both sides of the supply are able to be switched. There are (for a
‘ten channel unit) twenty outputs instead of ten plus one com-

mon. The outputs-are connected to circular and radial common

‘lines in the case of the starburst display and to vertical and

horizontal common lines where the display is rectangular (Fig.
1.1). Selection of a particular mode switches all the triacs which
are connected to the live or neutral permanently on’ whilst the
other ten triacs are operated from the sequential circuitry.

The heart of the unit is a 2708 EPROM (IC6), pre-
programmed with 31 sequences of 20 bytes plus a further 20
bytes which provide a static display. The section of the memory
required is selected in the manual mode by a combination of 5
buttons (S2 to S6) which, via an OR gate for each button places
a ‘1’ directly on the address inputs A5 to A9. If the ‘automatic™
mode is selected, then the supply to these five buttons is removed
and replaced with a zero potential, whilst a pair of 7493 (IC9) 4
bit counters connected in cascade are enabled. The two 7493’s
(IC9 and 10) address A5 to A9 via the other inputs of the two
input OR gates (IC7 and 8). Outputs Q2 and Q3 from the first
7493 (IC9) and outputs QO0, Q1, and Q2 from the second 7493
are used, so that the automatic program advance takes place
every 4 cycles of the main clock section. A sixth button 1is
provided (S7) which inverts the signal to the last five channels
(i.e. channels 6 to 10). This enables the unit to effectively double
the number of programs available. It is also necessary to obtain
certain effects. When selecting the automatic mode, the choice
must be made whether or not to select button 6 manually and
thus determine one of two groups of automatic programs.

A full list and description of the complete set of programs 1s
given in Fig. 1.2 whilst Fig. 1.3 gives details of some of the more
complicated routines available.

Note that some use button 6 and some do not. Because the
2708 is 8 bits wide and the unit was required to operate on ten
channels, the sequential details are handled by five bits only. The
other three bits are used to enable subsequent circuitry to direct
the information as required. Outputs 1 to 5 of the EPROM con-
tain actual information for the lamps. Output 8 enables channels
1 to 5 to receive information, output 7 enables channels 6 to 10

Practical Electronics January 1981
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Fig. 1.1. Connection diagrams for starburst and

rectangular displays.
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Practical Electronics

CHASE—single lamp chasing in one
direction

DOUBLE CHASE-—two lamps chasing
in one direction

OSC CHASE—one lamp running
forward and backward at irregular
intervals

PAIR CHASING-—two lamps side by
side chasing in one direction

2 PAIRS CHASING—two sets of four
lamps chasing in one direction

WHITEQUT-—spaces chasing (ie dark
lamps)—a bright display

PING PONG—single lamp running ten-
ways forward and then reversing

TWIN PING PONG—two lamps run-
ing backwards and forwards 1n
opposite directions

CONVERGE—Ilamps light at the extre-
mities of the display and move to
the centre and repeat

OSC PAIR—as osc chase but with
two lamps

SKIP—chase pattern which runs through
two or three lamps, jumps and
continues

TRACER—Ilamps run 1,3,5,7,9,2,4,6,8,
10 etc

PENDULUM—A chase but with the

January 1981
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" speed increasing at the centre of the
display so that the lamp appears to be
operating in a simple harmonic mode

BAR—-a group of lamps moving across
the display continuously

PING PONG BAR—a group moving
backwards and forwards from side to
side

JUMPING BAR—a group of lamps |

moving in leaps across the display

OSC BAR—as previous osc effects but
with a group of lamps

FILL-EMPTY—display fills towards
centre and empties from the outside

BURST—DISPLAY FILLS FROM
CENTRE AND EMPTIES slowly
back again

SWELL-—as burst but with a smooth
motion

FILLOUT—display fills from the centre,
extinguishes and repeats

SLOW FILL—lamps run from outside
to centre, stop and this repeats until
the display is full-—extinguishes and
repeats.

LEFT-RIGHT FILL—LAMPS light in |

order 5.4.3.2,1, extinguish then 6,7,
8.9.10. and extinguish

HARLEQUIN—I lamp chases 1 to 53

whilst a dark lamp chases 6 to 10
pattern then reverses and repeats

STROBING—lamps 1,2.3.4,5 light four
times, then 6,7,8,9,10 four times

FLIP FLOP—Ilamps 1,3,5,7,9, illuminate

simultaneously then 2,4,6,8,10
RANDOM—a number of lamps light,
are replaced by apparently unse-
quenced others and so forth
RANDOM FILL—first one and two
lamps light at random, then the

number of on lamps increase until the |

display is full

ALL FLASH—no explanation needed |

HAZARD—lamps 1,2,3,4,5 then 6,7,8,
9,10 light simultaneously and alter-
nately

ALL LAMPS ON
Fig. 1.2. Complete program set.

MEMORY OUTPUTS MEMORY OUTPUTS
1 2 3 4 5 6 7 38 i 2 3 4 5 6 7 8
o[t 0 0 0 01 0 1 o(r 11 1 1 0 1 1
01 000 1 01 o1 111011
0 01 00 1t 01 00111011
0 001 01 01 0 001 1 01 1
00001101 O 0 0 01 01 1
5(0 00 01 1 0 1 5(0 00 0 0 0 I 1
1 1 00 1 1 01 1 0 0 00 0 1 1
o1 0 01 1 O i i1 10 0 0 0 1 1
0O 01 011 01 1110 00 1 1
c 001 11 01 1 1 1 1 0 0 I 1
0{0 0 6 1 1 1 O 1 o;t 1111t 0 I 1
t 001 1 1 01 o1 1110 11
01 0 1 1 1 01 o011 1 0 1 1
0o 01 1 1 1 01 o 0011 011
0O 01 1 1 1 0 1 0 000 1 0 1 1
1sft 0 11 1 1 0 1 150 0 0 0 0 0 1 1
o0 1 1 1 1 1 01 I 0 0 0 0 O I 1
o1 1 11 101 i1 1 00 0 O 1 1
11 11 1 1 01 i 11 00 0 1 1
0 000 0 1 0 ] I 111 0 0 1 1
SLOW FILL BAR—USE BUTTON 6

Fig. 1.3. Listing of memory outputs.
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R27 +5V

EPROM
QUTPUT"

T0
L QUTPUT
STAGE

1-5

& 6-10 REVERSE ENABLE
7 6-10 ENABLE

1C14,15,16

10

QUTPUT
STAGE

6— 10

8 1-5 ENABLE

L. :

to receive information and output 6 also enables channels 6 to
10 but in reverse order. Only the first 20 bytes of each group of
317 are utilised and the main clock resets after each count of 20.

CLOCK AND AUDIO TRIGGER

The memory circuit and the counter section 1s shown in Fig.
1.4. This consists of a programmable uni-junction transistor
(TRS5) which oscillates at between 0-5Hz and SHz. All four out-
puts of IC3 are used to address the EPROM at A0 to A3 whilst
the QO output of IC4 addresses A4. The QO output of IC4 and
the Q1 output of IC3 are fed to a 2 input NAND gate (IC5) and
then inverted and fed back to the master reset pins on the two
counters. This reset pulse is also used to clock 1C3 in the
automatic program section described above. A feed is also taken
to the automatic matrix/zone selection.

If the automatic program button is depressed, all the selection
buttons | to S receive zero volts in either position. The master
reset terminals of the auto section counter (IC9 and 10) are
switched to OV and thé counter is then free to operate. It is
triggered from the reset pulse of the main counter and therefore
clocks once every full cycle of the program playing at that
time. When set to automatic this will initially be the basic chase
having address 00000, ie. no buttons depressed, since the
automatic counter has been ‘waiting’ in the reset mode. When
the program has run through four times a ‘1’ will appear at the
Q2 terminal of IC9, addressing the memory via the OR gate.
Each of the main addresses will be selected in this way, running
through a total of 32 separate programs. Button 6 may be left in
or out giving a grand total of 64 separate programs, although
the automatic program mode is intended for use with button 6
not operated, since it applies to only a few of the catalogued
effects. The clock is also triggered by the output of the audio
section. There are two audio inputs, covering a signal range of
200mV up to 50 volts input. Both are high impedance. These in-
puts feed a 741 op-amp which i1s used as a compressor in con-
junction with a 2N3819 f.e.t. The output of the 741 is rectified

Practical Electronics January 1981
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Fig. 1.5. Output signals from the EPROM.

and used to bias the f.e.t. As the output of the 741 increases, the
bias on the f.e.t. becomes increasingly negative and the f.e.t.
tends to have less effect in shunting the feedback path compris-
ing 330k and 10k. The 470n capacitor (C14) ensures that this
shunt effect takes place with a.c. only thus making the circuit
stable as far as d.c. conditions are concerned. The output of the
741 is also fed to a ‘booster’ stage which provides heavy bass
emphasis. The output is rectified and then fed, via the sound to
light switch, to the clock oscillator.

SIGNAL ROUTING

The routing of the EPROM output signals is shown in Fig.
1.5. Only five outputs of the memory contain information to
operate the lamps. These five outputs are fed to:

(a) Five (2 input) NAND gates (IC/13 and 14). The other in-
puts of these five gates are commoned together and taken
to output 8. When both inputs of a gate receive a ‘1’ the
output of the gate becomes ‘0° thus operating the two opto-
isolators and channel indicator l.e.d.

(b) Five exclusive OR gates (IC/11 and 12). The other inputs
of these two input gates are commoned and taken to but-
ton 6 which when operated will place a ‘1’ on the com-
moned inputs. The exclusive OR gates will then invert any
signal arriving at the other inputs. The output of each gate
is fed to two 2 input NAND gates (IC/14, 15, and 16).
The spare inputs of each pair are commoned up to their
counterparts on the other four channels providing two
commoned lines which then connect to outputs 6 and 7 on
the EPROM. The outputs of the NAND gates are wired to
the opto-isolators in pairs, using blocking diodes, the
second set of § being wired in reverse order.

NEXT MONTH: Output stage, power supply, phase
control, construction and testing.
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PE has taken a pride in bringing readers
some excellent offers over the months. Of-
fers arranged to enable the purchase of
technical products at exceptional prices.
Back in April we arranged a special offer on
Videotone speakers. That offer was so suc-
cessful that Videotone have again come up
with exceptional prices, this time on in-car-

AM/FM STEREO RADIO AND
AUTOREVERSING CASSETTE
PLAYER

(max.) CASSETTE PLAYER

AS6123 20W HiFi
GRADE

o Ymgiagmy SPEAKERS
S N | TH WITH 3 DRIVE
P UNITS ON
SWIVEL MOUNT

AS4107 10W HIGH

WATERPROOFED
DOOR MOUNTING

AC200 STEREO 10W per channel

AC100 STEREO 7W per channel
(max.) CASSETTE PLAYER

AS6111 15W WEDGE
TYPE SPEAKERS

ALL PRIGES INGLUDE POSTAGE PAGKING & VAL

entertainment products, just for PE readers.
We believe these products represent in-
cradible value for money, and that this is one
of the best offers we have ever been able to
arrange. The equipment and speakers on
offer, shown and described here, are all
covered by a full one year guarantee and
money back facility if you are not satisfied.

QUALITY

SPEAKERS

WITH METAL Q.
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AM 540 — 1605kHz, 20uV sensitivity {at 20dB S/N), 455kHz i.f.
FM 88 — 108MHz, 5uV sensitivity {at 30db S/N), 10-7MHz if,
antenna impedance 75Q unbalanced, l.e.d. stereo beacon,
AM/FM/FM multiplex switch.

TAPE PLAYER Autoreversing, 4 track 2 channel stereo, wow and
flutter <0-3% (WRMS), signal to noise >—40dB, crosstalk
>_40dB, l.e.d. indication of tape direction, manual tape reverse
button, fast forward and rewind.

GENERAL OQutput 7W per channel, frequency response 80Hz —
10kHz, output impedance 4 — 8Q, supply voltage 12V (11 — 16V
d.c.) negative earth only, tone, balance, volume and tuning con-
trols, range switch, scale iilumination, size 180 X 44 x 148mm
deep, weight 1-9kg, supplied with fixings for in-dash mounting, In
line fuse holder and fuse and instructions for mounting, wiring and
operating the unit.

R

Autostop, 4 track 2 channel stereo, wow and flutter <0-25%
(AC200) <0-3% (AC100) WRMS, frequency response b0Hz —
12kHz, signal to noise <—45dB, fast forward time <180 sec. for

C60 cassette, output impedance 4 — 8Q, supply voltage 12V (11 -
16V d.c.) negative earth only, size 110 x 50 x 170mm deep

(AC100), 110 x 55 x 170mm deep (AC200), loudness +7dB
(AC200 only), supplied with fixing brackets, connecting plug, wire,
in line fuse holder and fuse and instructions for mounting, wiring
and operating, including circuit diagram.

To: Videotone Ltd. (PE Offer), 98 Crofton Park Road,
Crofton Park, London SE4. Tel: 01-690 8511/2.

Please send me:

¢ QUANTITY DESCRIPTION PRICE

AM/FM RADIO CASSETTE at £42.00

| AC200 10W CASSETTE at £17.00
.} AC100 7W CASSETTE at £14.50

made payable to Videotone Ltd. (All quoted prices
include post, packing and VAT.)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Please allow 28 days for delivery
OFFER CLOSES FRIDAY JANUARY 30 1981
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To: Videotone Ltd. (PE Offer), 98 Crofton Park Road,
Crofton Park, London SE4. Tel: 01-690 8511/2.
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TelequipmenT S61

SINGLE TRACE LIGHTWEIGHT
5 MHz 0SCILLOSCOPE

LARGE
9" DISPLAY

: g - ;
N ' .::;?..
B

Unused, Ex-stock,
to manufacturer’s
full specification

This offer cannot be repeated.
Available only whilst stocks last.

BANDWIDTH DC to 5MHz { —3dB}

DEFLECTION 5mV/div to 20V/div

SWEEP SPEEDS 500ms/div to 1us/div

TRIGGERING Variable control or Auto

SOURCE Internal, External or Line

C.R.T. 5" tube 8 x 10 divisions (each division

nominally tcm)

DIMENSIONS 280mm High, 160mm Wide,

370mm Deep, Weight 6.0kg

For complete spec. of the TelequipmenT S61, or to order direct
— complete and post coupon today. Personal callers welcome.
Only 5 mins from Camden Town underground. Come and see
our complete range of ‘Blue Chip’ Used Test & Measuring

Equipment.

CARSTON ELECTRONICS LTD. Shirley House, 27 Camden Road, London NW1 9NR.
[ ] . ] T R I A il e

HOW TO ORDER To CARSTON ELECTRONICS LTD.
Shirley House, 27 Camden Road,
London NW1 9NR Telephone 01-267 5311

90 DAY
GUARANTEE

Fill in coupon and return
with your cheque made
payable to Carston
Electronics Ltd.
(Remember to include
packaging & dispatch fee.
U.K. mainiand only.)

Or we can debit your

Barclay Card or Access
Account — tick box as Please send me further information on the S61/and details

appropriate. Allow 21 of your complete range of ‘second user equipment

days for delivery to I

Please send me the TelequipmenT S61 scope — | enclose
my cheque for £151.80 {whichincludes £ 10 net, packing and
dispatch + VAT on total). |

Please charge my ready-credit card Barclay/Access,

ACCOUNTND. . oot e e e e e e e

your door.

Signature

Name: Mr/Mrs/Miss
{(BLOCK CAPITALS PLEASE)

Address for delivery

Post Code
Registered No. 890082 England.

GEteE) SWED IIEENS SEDEEE 2 SEEEEY A s e
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- Aconstant current _generatéf in its simplest _form is shown in
. Fig. 3. The base voltage is defined by the Zener diode, the base-

L

~ emitter volt-drop is fairly constant for a silicon device at 0-6V,
 soagiven value for the emitter current (Re) is set and constant,
providing that the volt-drop-across the load does not exceed a
sensible value. For Fig. 3 values, Vb =2V, Ve = 1-4V and if the
emitter current is required to be 10mA then Re = 1.4V/10mA =

+

. CURRENT GAIN OF
" TRANSISTOR IS HIGH
CllE eI |

Fig.3 A basic constant cumnt Gﬂnérétor circuit.

. absence of standard 140Q resistors it would be preferable to

- have a constant but pre-set base voltage available. By using a
- resistor larger or smaller than the value as calculated the cons-
tant current will be proportionally decreased or increased (but

do not forget the transistor ratings Ic max and Pc max).

%  DHEKING

T m1s ohmmeter has been designed around the LM3914 display CIRCUIT DESCRIPTION |

driver i.c. and has six ranges with a 10 le.d. display. The LM3914 has a stabilised voltage of about 1-25V
A basic ohmmeter consists of a 1.5V “cell, a zero-setting - available at pin 7 and a part of this voltage applied to pin 6 (with
- resistor and a mtlhammeterasshawn in Fig. 1. As R, is varied pin 4 connected to zero) defines the full-scale voltage sensitivity.
~ so the current varies but not in proportion this means that the In the circuit diagram (Fig. 4) two full-scale values are selected

- scale calibration is non-linear. However if a constant current is by means of Sib, 0-3V and 0-9V. The constant 1.25V is also

| | o se0 U applied to TR 1 base and thus R2 defines the collector current of

2'A A an AL e T ~ TRI as Ic = (1:25-0-6)/47 = 14mA approx. This is maintained

: R N SO | | constant despite any drop in battery voltage and the constant

- | .I R B T e T V{)}tudrop ACTOSS [)15 _provi_des_. a constant voltage dnve to TR2

A e e Ry e e e e

- - Mttt imamEn s g ey e T 4R T e nat ma e A B L S L ek IR L R e e i e R .

- © D4
| ) : : T : HNLOOY
. Fig. 1. Basic series-type ohmmeter circuit. -

| fed through R as in Fig. 2 then the voltage developed across it -

would be directly proportional to the value of resistance and a

| voltmeter across R can be scaled in ohms instead of volts. The
LM3914 i.c. has a voltmeter function with an le.d. readout and

| " has the characteristic of only demanding a 50nA input current.

| " The i.c. can via pin 9 give “dot” or “bar” readings; a moving dot

has been chosen for this application.

CONSTANT CURRENT =
GENERATOR (s 1A) . =

SUPPLY -
(1A R=AfLUTVDROP ] A - 680
A R= 5{L, SVDROP | ' | | | |

1A R 8M2,8V2DROP

R

Fig. 2. The constant current generator enables the voltmeter A
to be scaledinohms. ~ Fig. 4. Complete circuit dingram of the Ohmmeter.
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base as well as giving an “on” indication. When the voltage
drops to 3V the brilliance of D15 reduces considerably and in-
forms that battery replacement is necessary. TR2 is the second
constant current generator, having currents of 30, 3, 0-3mA
selected by R2, R3, R4; with these standard values fitted, a pre-
setting of TR2 base voltage is available by use of VR 1 since the
p.d. across D15 is not accurately known, being between about
1.6V and 2-5V depending upon the size, manufacturer and
colour of the l.e.d. Using a basic 682 for R2 it is assumed that
TR2 base voltage is set to about 2-6V below the positive rail, 1.e.
IC2 = (2:6-0-6)/68 = 30mA.

With 30mA flowing through 1 to 10 ohm resistor a p.d. is
developed and indicated on the 0 to 0-3V scale in ten equal 12
steps. By changing the range of the voltmeter circuit to 0-9V
(short-circuiting R6 via Slb) the same 30mA through 0 to 30Q)
is indicated in ten steps of 3Q each. If “Rx” in Fig. 4 were open-
circuit then D1 and D2 allow the current to flow and drive D 14
indicating a full- or over-scale. If inductors are tested and op-
posite polarity back-e.m.f.s generated, D3 takes over from D1-2
in the other direction and limits any reverse voltage to 0-6V.

RANGE VARIATIONS

Variations to the circuit design are quite simple; six ranges are
not essential, S1 may be omitted and a single emitter resistor fit-
ted for TR2. Six ranges in a 1:10 ratio might be considered,
allowing for measurements from 1) up to IMQ; attention
should then be paid to the values of resistors since the high-
range constant current of 0-3pA is getting near to circuit
leakage values! A “low” range of 0 to 1Q would need a battery
to supply the constant 300mA (HP7s are quite suitable for this)
but TR2 would need to be uprated to a BD132, the collector
power dissipation of TR2 would be some 1-5W. It is not really
feasible to consider a 9V battery supply since the anodes of D3

COMPONENTS . ..
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to D14 are ideally fed from no greater than 5V and a more com-
plex voltage regulator would be needed. The brightness of the
l.e.d.s may be varied by means of R7, at present about 20mA
flows through a selected le.d.; a value of 1kQ) reduces the
current to about 10mA while a value of 390Q) increases the
current to nearer 30mA. (In fact R7 has a similar function for
IC1 as has R3 for TR1 or R4 for TR2 in defining the value of
the constant current for the illuminated l.e.d.s.)

The p.c.b. design for the chmmeter is shown in Fig. 5 with the
component layout shown in Fig. 6. The switch S2 can be
replaced by an on-off slider or toggle type rather than with a
spring-loaded type. The suggested layout and panel markings

1000 ,

Fig. 5. Design for the Ohmmeter p.c.b.

R L.
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‘ " nis
Fig. 6. Component layout and wiring.

allow for the unit to be held and switched on by the left hand
whilst using the probes with the right hand, all l.e.d.s and mark-
ings being visible at the same time. |

SETTING UP

Only one range of the instrument need to be calibrated using
either a milliammeter or an accurate resistor. Set S1 as shown In
Fig. 4 and vary VR to pass 30+ 1mA via a milliammeter con-
nected across the test terminals. Or, connect a known 5£
resistance (two 10Q in parallel) across the test terminals and ad-
just VR1 to be in mid position between just lighting D9 and
D11, i.e. indicating “centrally” on D10. The resulting settings
will hold true for all other ranges to within the accuracy of the
instrument, i.e. +4 a step, dependent upon the range.

Using the 30/300/3000 ranges the known 0-9V full-scale sen-
sitivity allows for identification of diodes: a full or over-scale in-
dication results for reverse-polarity tests (i.e. high resistance)
while a 0-6V forward volt-drop indicates a silicon device and
about 0-1 to 0-2V clearly suggests a germanium device. The
battery voltage should be above 4V; the L.M3914 will operate
with down to 3V but the 4V limit is due to the minimum require-
ments of 0-9V across “Rx” plus 2V across R4 to R5 plus 1V
needed for TR2 Vce operation. *
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HE “Energy Debate™ is now. after the growing publicity of
recent years, a subject of which we are all aware. The crux of

the energy problem is that the earth’s resource of fossil fuels is

being depleted at an ever increasing rate as a result of existing in-
ternational energy policies. The appreciation of this problem has
led to an evaluation of hitherto unexplored energy routes, many
utilising the inexhaustible (as far as concerns us on this planet)
supply of energy from the sun.

One such route, which has been under active consideration

principally in the U.S.. is via the solar power satellite (SPS). .

This system collects solar radiant energy.. 36,000km above the
surface of the earth (in a geostationary orbit (GEQ) ), converts
this energy to a form suitable for transmission to a ground
receiving site where it is coupled into an existing electrical gnd
network. |

Below. the energy situation particular to the UK is outlined.

This information is presented so that the usefulness to the UK,
of alternative methods of electricity generation, may be iden-
tified. The SPS system itself is subsequently described. Finally,
the usefulness and applicability to UK of such a system 1s
defined. |

UKENERGY CONSUMPTION
Figures provided by the department of energy for primary
energy consumption in the UK for last year (1979) indicate that

' s J " Pl SIA“ K

Systems Engineer, British Aerospace Dynamics Group, Bristol.

an equivalent of 354 million tons of coal ('ée) were used. Of
this. approximately 23 per cent was consumed the generation
of electricity. Table 1 indicates the detailed breakdown. It should

be noted that 1 mtce is equivalent to the energy derived from 0-6

million tons of oil or would be consumed in the generation of 20
x 10°kW hours of electricity; it is also equivalent to | bitlion

(10%) therms.

Table 1. Primary UK Energy Consumption (1979)

Petroleum 34.8%

(Gas 27-4%

Electricity 22:6%

Solid Fuel 15-2%
, Total 354mtce
e e

SPS generates electrical power only and thus has the potential
for altering our present fuel dependance in this area. |
Table 2 indicates the fuel usage for electrical energy genera-
tion. It is evident that we are heavily dependant upon coal and

oil, with only 1-5 per cent of our electrical power generated from
any non-depletable source: in the UK this is hydro-electricity.

Considering the information of Table 2 with that of Table |, one
can derive information relating to our dependance on different




Table 2. Power Station Fuelling do, however, use fuel some 50 to 100 times more efficiently than
the present generation of thermal reactors such as the Pressure

Coal 72-9% Water, Magnox and Advance Gas Cooled reactors.

0]) 14-9%

Nuclear 10-2%

Hydro 1.5%

Gas 0.5% DEPLETION RATES

Consideration of energy growth rates in isolation from socio-

Total 280 x 10°kW hr. economic and socio-political factors can not, with any great ac-
- curacy, indicate when our depletable fuel reserves will be ex-
fuels for our overall energy requirements. This is shown in Table hausted. There is most certainly a relationship between gross
3 This indicates that our dependance on fossil fuels is in excess national product and energy demand, however, the difficulty of
of 95 per cent of our total energy requirement. One method of economic forecasting alone is evidenced by the plethora of con-
reducing this dependance is to alter the ways in which we tradictory projections provided by various independent bodies.
generate electricity. Adoption of such a policy would have the Thus, whilst acknowledging the limitations of such an analysis,
potential of reducing our fossil fuel dependance by 20 per cent. Table 5 provides details for world depletion of fossil fuels for
This is obviously a significant reduction, however, on its own, it varying energy growth rates. It should be noted that for the
does not solve the energy crisis. This fact must be remembered years 78/79 the UK total energy demand increased by 4-2 per
for any energy system which, fundamentally, only generates cent, however, the usage of coal and gas each increased by T per
electrical energy. cent. It is clear that as certain fuels become exhausted more

rapidly than others, the strain on the remaining fuels will become
more severe.

Table 3. UK Energy Dependance ke _ ,
gy o Considering the total world fossil fuel usage at present, and if

Petroleum 39.3% one assumes a 4 per cent per annum growth rate in usage, then
Coal 36-4% all fossil fuel reserves will be exhausted in less than 50 years.
Gas 19-7% This is clearly very worrying.
Nuclear 3-5%
Hydro . 0-5% Table 5. Timescales for Depletion Fossil Fuels
Other 0-6%
This energy crisis is derived from the world’s usage of fuels Growth Current Total Solid Fuel Oil Gas
which are not being replaced. In order to establish the time scale (Annual) RTSBW;!B (years)  (years) (years)
years

for exhaustion of these fuels it is essential to gain some
knowledge of present estimated fuel reserves, present rate of

s —

L 0% 139 379 82 155
usage and projections for future usage. 2o 57 108 49 22
The only one of these figures which is known to any accuracy 49 48 71 37 51
is the present rate of usage. Future projections are highly depen- -
dant upon overall world growth rates and the extent to which the The depletion rate of fuel used in nuclear reactors is more dif-
third world participates 1n industrial expansion. Estimates for ficult to identify, due to the varying technologies employed for
the fuel reserves, both for the world and the UK, are given in electrical power generation by this means. If reactors of the fast
Table 4. The reserves are shown in terms of their energy breeder type are never employed on a commercial scale, then the
equivalent relative to coal. reasonably assured reserve of 4 million tons, assuming a growth
rate in demand of only 2 per cent, will be exhausted in less than
Table 4. Depletable Fuel Reserves Estimates 30 years according to figures published by the Energy
Technology Support Unit (ETSU). In fact the average increase
Fuel Worid UK in the usage of nuclear fuel over the last five years was twice this
(mtce] (mtce) in the UK.
Solid fuel 108 5 % 10% If one considers the world growth rate then the situation is
Oil 3 x 10° 6 x 103 considerably more perplexing; for the period 76/77 a growth
Gas 2 x 10° 2 x10° rate of nearly 18 per cent occurred. One way to reduce the de-
Qil Shales 4 x 10° 8.3 x 102 —~3-3 x 10° mand for uranium is to introduce breeder reactors. These reac-
Uranium 4 Mteu 4 x 10° tors can effectively utilise the most abundant isotopes of
(Assuming breeders) uranium, namely U238, rather than only U235 used in the pre-
sent generation of nuclear reactors. However, breeder reactors
This table shows that the UK has considerable resources of rely, in the first instance, upon plutonium generated by thermal
coal. These deposits represent 5 per cent of the estimated world reactors before they can become independent of the U235 sup-
reserve. In Britain this is the only significant energy reserve. The ply. Work published by ETSU indicates that even if fast reactors
world figure indicated for uranium is given in terms of tons of are introduced on a large scale by the year 2010, requiring or-
uranium, and is the estimate for economic recovery of Uranium ders for them to be placed by the year 2000, then the
Oxide. The economic extraction cost 1s estimated to be £25/1b, economically accessible Uranium will already have been ex-
which is just over twice the present market price. Highly hausted. However, the total requirement for uranium over the
speculative estimates based on geological interferences suggest next 100 years should be kept below 8 million tons, which
about three times this level, but the cost of recovery could make although not being economic to extract, probably does exist.
such reserves unattainable. In summary, there will be (unless world demand for energy
The reserve of uranium indicated for the UK, 4 X 10*mtce, 1S falls dramatically) serious shortfalls in energy availability by the
the amount of energy which could be derived from the stock-pile turn of the century. Fig. 1 indicates how this gap will continue to
of suitable material held in establishments such as Windscale, if grow in the future.
fast breeder reactors are commissioned. It must be emphasised This shortfall is entirely resultant from our almost total
that breeders do not produce a limitless supply of energy, they dependance on fossil fuels. Fossil fuels are no more than stored
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Fig. 1. The growing energy gap assuming a low (2%) growth
in energy demand.

solar energy, the process of accumulation, however, takes
millions of years. However, the solar radiant energy incident
upon our planetary atmosphere is occurring at a continuous rate
in excess of 10*kW. At this rate the accumulated solar input to
the planet in just four days exceeds the energy content of the
fossil fuel reserves. The planetary energy balance (Fig. 2) in-
dicates how this input is used by the planet.

One of the most notable features of this balance is that 30 per
cent of the energy is reflected by the atmosphere, and thus
positioning of energy collection systems above the atmosphere
shows an immediate advantage. Two other benefits are also
derived from space operation, namely, independence of weather
conditions and, assuming a suitable orbit such as geostationary
orbit, a much higher potential duty cycle with the energy collec-
tion system being in sunlight for more than 99% of the year.
Clearly, there are associated disadvantages of space operation,
the most significant being the complexity of the space operations
required, and also the expense of material transportation to
space which must be taken into the overall cost of the energy
system.

SPS SYSTEM

An outline of the present SPS system concept is shown in Fig.
3. This system has been derived in the US from two parallel
studies over the last three years funded by NASA and the US
Department of Energy to the tune of £10 million. These studies
were performed principally by Rockwell Internatlonal and Boe-
ing Aerospace

The main elements of the satellite system are the photovoltaic
solar cells and the microwave antenna system. Both of these are
mounted on a carbon fibre composite structure. The total mass

Fig. 2. The planetary energy balance.
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of the system lies between 30 and 50 million Kg. Clearly, a
system on this scale cannot be launched in a single unit as con-
ventional satellites are at present, indeed the implementation of
SPS requires the development of a new fleet of fully re-usable
space transport vehicles for the movement of both cargo and
personnel to GEO for the fabrication in space of the satellite.
The development of these vehicles is essential if energy derived
in this way is to be competitively priced relative to other, albeit
depletable, energy sources.

At present, launch costs for material are around £800/kg;
with the advent of shuttle, cost should drop to £200/kg. The SPS
transportation system should reduce this cost to less than
£25/kg. To achieve these costs SPS requires four types of vehi-
cle, each for a specialised task. Two of these (Fig. 4) are required
for launch activities from earth to a low earth orbit (around
500km) staging base (Fig. 5). One is for cargo, with a payload of
424 tonnes (Saturn V, used in the manned lunar Appollo mis-
sions, had a payload capability of one-quarter of this); the other,
an uprated version of shuttle, has the ability to carry 75
passengers.

‘The other two vehicles are used for orbital transfer to GEO.
The cargo vehicle 1s electrically powered and carries some 4,000
tonnes. taking 180 days for the round trip. Clearly, passenger
transfer must be in a much shorter period than this and thus a
chemically propelled vehicle is proposed, taking less than a day
for a one way trip; 160 passengers may be transferred in a single
flight.

Cursory examination of these vehicles seems to suggest that
great strides in technology advancement will be required to
realise these vehicles. However, one must remember that the
original versions of shuttle were to be fully reusable (an essential
for the SPS launch vehicles). The only reason for shuttle not
now being fully reusable was the limited funding available for the
shuttle development programme. In addition, large sums have
been invested by NASA 1nto electric propulsion. Thus much of

the fundamental development work that would be required for

the cargo orbital transfer vehicle, has already been performed.
Clearly, the amount of work still to be performed in advance-
ment of vehicle technology must not be underestimated, indeed
the cost of development is estimated to be 40 per cent of the
overall SPS cost.

THE SATELLITE

Returning to the satellite itself, this consists of some 10,000
million individual solar cells. The voltage generated across each
cell 1s less than half a volt, clearly much too low to be of prac-
tical use for power raising, and therefore the cells must be con-
nected in so-called “strings™ of cells in a series/parallel arrange-
ment. This arrangement is the standard method used on solar
arrays for satellites, however, the string length is totally dif-
ferent. For satellites such as UK VI, launched last year, the
voltage required dictated a string length of approximately a
quarter of a meter, however, for SPS the string length is in
excess of Skm! These strings, generating some 2000 amps at
40kV, feed into the main 8m wide aluminium conductors run-
ning the length of the satellite. These conductors run to the end
of the satellite where the microwave antenna is situated.

The antenna is mounted on t