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Apple Il 16K 985.00
Additional 16K Ram 100.00
Applesoft Rom 110.00
RS232 Card 110.00
Printer Card- 110.00

Disk Drive and Controller 425.00
Disk Drive W/0t Controller 375.00

Speech Lab 165.00
Apple Clock 165.00
Printers from 350.00
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Software Packages are available
for most business applications.
Afew are:-

Word Processor, Information
Retrieval, Incomplete Records
Accounting, Sales Ledger, Order
Entry Invoicing, Management
Information, and a variety of
Statistical Packages, Games,
and others.

Keen Computary
5b The Poultry
Nottingham
Tal:000) 58320«
Talex 37207




actical
omputing

Managing Editor
Dennis Jarrett

Editor
Peter Laurie

Features Editor
Robert Walczy

Computabits Editor
Nick Hampshire

Staff Writer
Kay Floyd

Production Editor
Harold Mayes

Advertisement Manager
Erica Gruffydd

Advertisement
Department
Tom Moloney
Tina Roberts

Subscription Manager
Annabel Hunt

Publisher
Wim Hoeksma

Company-Secretary
Carole Fancourt

Managing Director
Richard Hease

Editorial: 01-359 8451
Advertising: 01-359 8151

Production and
| Subscriptions: 01-359 7481

Practical Computing is
published by ECC as a
subsidiary of

WHICH COMPUTER? Ltd
at its registered office,
30-31 Islington Green,
London N1

and printed by

Eden Fisher Ltd,
Southend-on-Sea..

Distributed to newsagents
by Moore Harness Ltd.,

31 Corsica Street, London N5
and to specialist shops

by Practical Computing Ltd.

Subscription rates:

Single copy: 50p.
Subscriptions: U.K,,

£6 per annum

{including airmail postage).
Europe (excluding U.K.), £12;
Elsewhere in the world, £18

© Practical Computing 1979
ISSN 0141-5433.

Every effort has been made to
ensure accuracy of articles
and program listing. Practical
Computing cannot, however,
accept any responsibility
whatsoever for any errors.

<« @ Circle No. 101

CONTENTS

SCENE IN CALIFORNIA

Julian Allason on the flavour of California computing and the West Coast Faire....................

REVIEW I — Pet 11

The first review of the new version of the popular Pet

REVIEW II — Kim

We look at Pet’s small COmSIN ... b .

MICROCOMPUTER USER GROUPS

Where to find fellow enthusiasts — an up-to-date list

B otcooo0 00000005 58 oo o SoRERERORRE oo LaeeR

SCHOOL SIMULATES RUSSIAN REVOLUTION

More on the Sweyne School prizewinning application of a computer to history teaching

LIFE — THE COMPLETE GAME

A fast-running listing of the famous game for the TRS-80

PASCAL

Pros and cons of what may become the language of the future

DESIGNING A SMALL BUSINESS APPLICATION

Concluding our three-part series ... — S

PET CORNER

How to interface a Pet to a mainframe — Part 11

SHORT STORY — FIGMENTS

Greed and death on the Western Front

MICROMEDITATIONS

Nick Laurie on Sludgeware

MICROCOMPUTER BUYERS’ GUIDE

Our invaluable guide to the microcomputers available on the market

ALL THIS AND MORE

FEEDBACK ... 33 TANDY FORUM ... ...
Your letters and our replies Tips and ideas for the TRS-80
PRINTOUT ... 37
News and views COMPUTABITS ...
Down to the fundamentals of computing
ILLUSTRATING BASIC............. 69
Teach yourself programming, continued’
GLOSSARY ...
QUESTIONNAIRE ... 75 What all those funny words mean
Tell us about you
CASSETTE SOFTWARE REVIEW ............... 77 J D) VAN 13 (6 S O S A S o
We try new games on tape What’s happening next
ABPBEIPIE  oxuioon it Mumes 79

What is happening on the Apple scene ADVERTISEMENT INDEX

SEPTEMBER ISSUE ON SALE AUGUST 15

.48



7

gy

sg.."'.'-://///

=e

il

ol

(B 27, l

=
Then

== ‘ ]
: :
3 —

=

come to the number one

micro-computer centre

If you're wondering if a micro-computer
can help you, we are here to advise you.
At Lion House-London’s leading centre
for micro-computers - you'll find:

s Experts who'll explain the equipment
in a way you can easily understand,
showing how and where it applies to your
work.

sk Demonstration areas where youcanget
immediate experience of using micro-
computers yourself.

s Probably the biggest range of soft-
ware inthe UK.

sk Programmes can be tailored for your
particular commercial needs by our In-
House Analysts and Programmers.

sk Total service -including the availability
of full maintenance after you've bought an
installation.

k Leasing and H.P. facilities immediately
available.

s A computer book section with publica-
tions that give you new insight into the
world of micro-computers.

YA X XA XXX XX
o G BN

Telex: 28394 Lion G.

Open9to 6, Monday to Saturday (Thursday to 7).

How will micro-computers help you? In
thousands of ways-only a few can be
mentioned here. ..

MICRO-COMPUTERS
FORBUSINESS

K

For business and professional, the
versatility of compact micro-computers
means that all the benefits of big com-
putersaremade availabletoall atlow cost.
The businessman can now computerise
his accountancy, his stock control, his
records and much more - cutting his over-
heads and improving his efficiency.

For the home, micro-computers have in-
numerable uses and considerable value
too-sometimes in unexpected ways.

LION MICRO-COMPUTERS

SMALL COMPUTERS~TO MAKE YOUR BUSINESS BIGGER
Lion Computer ShopsLtd, Lion House, 227 Tottenham Court Road,
London W1 (First Floor). Telephone: 01-637 1601.

e O

MICRO-COMPUTERS
FOR THE HOME

Budgeting . . . investments . . . con-

trolling heating or security . .. storing
information on things like recipes ...
designing complex and fascinating
games...education. ..
Come and see. We invite you to visit us
and investigate the possibilities and the
potential. If you're too far away, phone or
write and we'll send youmore information.
You need a micro-computer. We can
supply it.

- &) 5P
Tottenham Court Road

® Circle No. 102
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comart

... the specialists

All the small computers you
need!

Micro computers for scientific
research, control, educational
and commercial applications.
Comart have single card
computers for control;
development systems and
interface boards for research;
multi-user systems for
education and word processing
for commercial users.

The computer systems are
modular and flexible — you
choose only those facilities
you need.

Contact us and discover how

your application can benefit Computer

from cost-effective micro-
computing.

A Cromemco System 3/64

B The North Star Horizon
C Processor Technology's SOL

-

\—

Contact us direct or call your nearest Comart dealer

The Byte Shop, lIford, Essex. Tel: 01-554 2177

Cambridge Computer Store, Cambridge. Tel: (0223) 68155
Microcomputermart Ltd., Manchester. Tel: 061-832 2269

Crayworth Ltd., Camberley, Surrey. Tel: (0776) 34044
Digitus Ltd., London W.1. Tel: 01-636 0105

Holdene Ltd., Leeds. Tel: (0532) 459459
Isher-Woods Ltd., Luton, Beds. Tel: (0582) 424851

Newbear Computing Store, Newbury, Berks. (0635) 30505

Xitan Systems Ltd., Southampton. Tel: (0703) 38740

J

comart specialists in microcomputers

Comart Ltd., P.O. Box 2, St. Neots, Huntingdon, Cambs, PE19 2AF. Tel: (0480) 215005 Telex: 32514

PRACTICAL COMPUTING  August 1979
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ARE CONSULTANTS

( ™~
I DESK TOP COMPUTERS

Find it difficult to make a choice?
Utilise our experience to make the right decision.
|  Micro Software Systems Supply:

| HORIZON
RAIR BLACK BOX
‘ EQUINOX 30Q
COMPUCORP 600 SERIES
COMPACT 400
| MODATA
| COMMA V.03 and other LS| BASED SYSTEMS

A complete range of peripherals complements
| this selection.

| Application Software available: Packaged or
Bespoke.
Prices from £350
Quantity Discounts can be arranged.

Call or write and we will be happy to discuss
your problems.

i Micro Software Systems,
Stanhope House,
Stanford-le-Hope,
| Essex i
Tel: Stanford-le-Hope (03756) 41991/2

micre sof tvere systens
\ SOFTW. & SUPPLIERS FOR ALL COMPUTER SYSTEMS 8 T )

|
)
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2114 250ns.£5.40

Happy Memories

21L02 450ns 7&p 2114 450ns £4.95
4116 300ns £7.45 21L02 250ns 95p
2708 450ns £7.25

TRS-80 16K  Memory Upgrade Kit: £70
S100 16K 250ns Static RAM Kit:
£195 With 4K £81, 6K £119

Low Profile Pins:
DIL Sockets Pence:

8 14 16 18 20 22 24 28 40
9 10 11 15 16 18 20 25 35

Our new shop is now open at the address below. We shall be
stocking a wide range of items to interest all those of you who are
building or plan fo build your own microcomputer. Why not pay
us a visit? We are open from Mon to Sat 10 to 6 and often much
later
We stock a range of books covering fundamentals through to
advanced topics (ke games)

We are NASCOM dealers for the South Coast.
Do-it-yourself with our range of wire wrapping aids and matenals
from the O K. corral, or Box-it-yourself with a Vero enclosure after

Soldering-it-yourself with Antex.
Our stocks are rapidly increasing; please write or call for latest
lists of available products. We welcome your suggestions for
stock ines. What do you find difficult to obtain? (We know_about
buffers).

Please add 20p p&p to all orders less than £10 in value. Cheques
or P.O.s payable to 'Happy Memories'. Access or Barclaycard

[ orders may be telephoned 24hrs a day. 1:1|' 3
! Pnces quoted include VAT ( EO}

at 8% Please adjust for p

any change in rate. {

19 Bevois Valley Road, Southampton, HantsL.dSOZ_OIJP
Tel: (0703) 39267

S O e L O O T T TR TR T
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The Sorcuerer Compurter 1s a completely assembled and tested
computer system ready to plug 1 and use The standand contigura

non includes 63 hey typewnter style heyhoard and 16 key numernc
pad dual cassette | O, wath remote computer control at 300 and
1200 haud data rates. RS232 senal | O for communication
paraliel port for direct Centromics ponter attachment 280 pro

cessor. 4K ROM operating system 8K Microsoft BASIC i separate
plug in Rom P’ cartndge composte video of 64 chars 30
lines, 128 upper lower case ASCII character set and a 128 user

defined graphic symbols, up to 32K on board RAM memory.
operators manual, BASIC programming manual and cassette

wvideo cables. connevtion for S100 bus expansion und gwing
access 10 the spectium of exciing and useful penpberal devices
such as Floppy disk drves. voice recognition synthesis battery
back -up board 1 case of power fallure, addinonal memory boards.
E-PROM cards give you (he facility to program and re-program
your own ROM memornies etc etc This s the most useable and
flexible system that's now avarable to the home and business user
at such a low price

Introducing the personal
computer you've waited for.

The Exidy Sorcerer.

I.OOK AT THESE FEATURES = oca %,

»-WORD PROCESSING, COBAL, FORTRAN etc
» PLUG IN ROM CARTRIDGES
» WORKS WITH NORMAL TV

Supplied by - Factor One Computers

1wk £ /60
£859

VAT

* S$100 EXPANSION UNIT
» CASSETTE INTERFACE

~ 180 CPU
» 32K RAM ON BOARD
»+ A REAL BUSINESS MACHINE

please make cheques and postal orders payable to JAOE
phone your order quoting ACCESS or VISA number
tor technical information or advice phone 0736 66565

J.A XD

17 Market Place, Penzance,Cornwall.
® Circle No. 106
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER

DanPING FAGTOR sE-04

»,

H
>35> THE 390Z #LAW HaS GRAPHICS D)

:"u can use thes fer sisulatiess™’

waches 3802

THE RESEARCH MACHINES 380Z

A UNIQUE TOOL FOR RESEARCH AND EDUCATION

Microcomputers are extremely good value. The outright purchase
price of a 380Z installation with dual mini floppy disk drives, digital
1/O and a real-time clock, is about the same as the annual mainten-
ance cost of a typical laboratory minicomputer. it is worth thinking
about!

The RESEARCH MACHINES 380Z is an excellent microcomputer for
on-line data logging and control. In university departments in
general, it is also a very attractive alternative to a central main-
frame. Having your own 380Z means an end to fighting the central
operating system, immediate feedback of program bugs, no more
queueing and a virtually unlimited computing budget. You can
program in interactive BASIC or run very large programs using
our unique Text Editor with a 380Z FORTRAN Compiler. if you
already have a minicomputer, you can use your 380Z with a floppy
disk system for data capture.

What about Schools and Colleges? You can purchase a 380Z for your
Computer Science or Computer Studies department at about the
same cost as a terminal. A 380Z has a performance equal to many
minicomputers and is ideal for teaching BASIC and Cesil. For A
Level machine language instruction, the 380Z has the best software
front panel of any computer. This enables a teacher to single-step
through programs and observe the effects on registers and memory,
using asingle keystroke.

WHAT OTHER FEATURES SET THE 380Z APART?

The 380Z with its professional keyboard is robust, hardwearing
equipment that wili endure continual handling for years. It has an in-
tegral VDU interface—just plug a black and white television into the
system in order to provide a display unit—you do not need to buy
a'separate terminal. The integral VDU interface gives you upper and
lower case characters and low resolution graphics. Text and graphics
can be mixed anywhere on the screen. The 380Z also has an integral
cassette interface, software and hardware, which uses named cassette

PRACTICAL COMPUTING August 1979

files for both program and data storage. This means that it is easy
to store more than one program per cassette.

Owners of a 380Z microcomputer can upgrade their system to
include floppy (standard or mini) disk storage and take full advantage
of a unique occurrence in the history of computing—the CP/MTM®
industry standard disk operating system. The 380Z uses an 8080
family microprocessor—the Z80—and this has enabled us to use
CP/M. This means that the 380Z user has access to a growing body of
CP/M base-software, supplied from many independent sources.

380Z mini floppy disk systems are available with the drives mounted
in the computer case itself, presenting a compact and tidy installa-
tion. The FDS-2 standard floppy disk system uses double-sided disk
drives, providing | Megabyte of on-line storage.

Versions of BASIC are available with the 380Z which automatically
provide controlled cassette data files, allow programs to be loaded
from paper tape, mark sense card readers or from a mainframe. A
disk BASIC is also available with serial and random access to disk files.
Most BASICs are available in erasable ROM which will allow for
periodic updating.

If you already have a teletype, the 380Z can use this for hard copy or
for paper tape input. Alternatively, you can purchase a low cost
380Z compatible printer for under £300, or choose from a range of
higher performance printers.

*CP/MTM Registered trademark Digital Research,

380Z/16K System with Keyboard £965.00
380Z/56K complete with DUAL FULL FLOPPY DISK SYSTEM
FDS-2 £3,266.00

380Z Computer Systems are distributed by RESEARCH MACHINES,
P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865)
49792. Please send for the 380Z information Leaflet. Prices do not
include VAT @ 8% or'Carriage

® Cir¢le No. 107
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* Intended for professional micro-processor applications.

* This one Keyboard wil! meet most present and future
requirements.

* Full 128-character ASCII| 8-bit code.

* Tri-mode MOS encoding.

* Applications notes for auto repeat, numeric pad,
serial output.

* Upper and lower case characters generated by keyboard
with latching shift-fock. 1

* Selectable polarity.

* Size 305 x 140 x 32mm. (12% x 5% x 1%in)

* MOS/DTL/TTL compatible outputs.

* New guaranteed OEM grade components.

* Needs +5 and —12V supply.

* Board has space for small low cost DC/DC converter so
that entire unit operates off single 5V rail.

* Alpha lock.

* Extra loose keys available.

* Supplied complete with full technical data.

* Rugged mil. spec. G—10 PCB with plated through holes.

* 2-key roli-over.

* DC level and pulse strobe signal for easy interface to any
8-bit input port microprocessor system, video display or
terminal board.

* Strobe pulse width 1 ms.

* User selection of positive or negative logic data and

strobe output.

our Own omplete

PERSONAL MICRO COMPUTER
for only £305-00 var £24 extra 8%)

SUPERBOARD li
4K - £263°, 8K — £299°

(Modulator included)

FIBRE GLASS CASE £24.95

TRS -80 KEYBOARD

4K LEVEL Il - £390°, 16 K — £490°

(Modulator included)

POWER SUPPLY £9.90°

ATARI VIDEO
COMPUTER

VCS - £139°, CARTRIDGES £12.95"

NEW - CODE BREAKER, BRAIN GAMES
HUNT & SCORE

SOFTY EPROM

DEVELOPMENT
BURNER SYSTEM
(Kit) — £79.50°

*PRICES EXCLUDE 8% VAT - FULL DETAILS ON REQUEST

VIDEOTIME PRODUCTS

56 Queens Rd, Basingstoke
Hants RG21 1REJ

Tel: (0256) 56417. Telex: 858747

_‘__Circle No. 109

THESE ARE THE FEATURES

Standard Keyboard (ASCIl Encoded)

Ready Built 12" VDU Monitor {(uncased)
Complete Kit of Parts to construct a powerful
Microcomputer

Full Documentation

On Board PROM Programmer

Tiny Basic interpreter

Programmable in Machine Code or Basic
Powerful Motorola Software Available

Additional options available as standard without
obsoleting any previous purchases

U.K. orders add 8% VAT on order total.
Generous 0.E.M. & distributor discounts availsble
Stockists required in some areas.

Model 766 ASCI! Keyboard. Fully assembled £49.50
) s . Two or more £48.00

with metal mounting frame £54.50
Edge Connector, gold plated. Type 756/con £ 195
Numeric keypad. Type 710 £ 750
Plastic enclosure, black. Type 701 £10.75
DC to DC converter, for —12VTypa DC512 £ 5.00

CITADEL PRODUCTS LTD.

50 High St., Edgware, Middx. HA8 7EP, England.

Y CARTER

/KEVBOARDS

® Circle No. 108

Such as: More Memory both ROM and RAM, Hard
Copy Printer, Floppy Dics, /0O User Ports and Software
for the above, i.e. Disc Operating System and Disc
Interactive Extended Basic.

ORDER NOW!!

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex e Tel: 01-8911923

We take plastic or real money!!

® Circle No. 110
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Microcomputers from the worlds largest
full-liﬂr_}g‘g}gnufacturer

Mind Fioppy

inl

20K RAM OP

Basic + Assembler

Personal, Games, Small

Business & Educational Disks

Q0K Mini Floppy Storage

Printer Interface

OS 65D V-30 Operating System

International Distributors:

American Data-Home and

Office Computer,

1030-15th Street, N.W., Suite 300,
Washington, D.C., 20005

Tel: (202) 466-6612

Telex 64405
See your nearest auth-

orised dealer for full
price list and
catalogue, of
Challenger I, 1L 11,
series

o Littleborough Lancs Muk il B o
Abacu el: (0706) 79332 Quarry Hill, Box Corsham
Computers Limited Tel: (0706) 7 Wiltshire-SN14 QHT

62 New Cavendish Street COMP Computer Tel: 0225-743289

LondonW1Tel: 01-580 8841  Components
14 Station Road Thames Personal

The Byte Shop Ltd New BarnetHerts EN51QW Computers
426-428 Cranbrook Road,  Te|: 01-441 2922 13 Wilmot Way Camberley

Gants Hill, lIford, Essex ——. Surrey Tel: 0276-27860

Tel: 01-518 1414 235 Drakemire Drive ['SIOMBicr'%cOmputers
Castlemilk Glasgow ox 24 Northwich

Calderbrook

T o onmiond Besiloss G45 957 Scotland Cheshire CW8 1RS

1 Higher Calderbrook Tel: 041-634 3860 Tel: 0606-75627

® Circle No. 111
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ALMARC PRESENTS:

| MORE FROM VECTOR GRAPHIC

Now Vector Graphic give you more for your money with
the 48K dynamic ram board and the System B

THE VECTOR GRAPHIC MZ

" 4MHZ Z80A CPU

" 48K ram

* 630K Bytes disk storage

* Serial port and two parallel ports
* Prom/ram Board with monitor

“ MDOS Operating system

* Z80 Assembler

* Basic Interpreter

Price £2300-00 plus VAT

THE VECTOR GRAPHIC SYSTEM B

* Complete Vector MZ system plus:-
* Vector Mindless terminal

* Flashwriter 2 video board (24 x 80)
* Software driver on prom

* MZOS North Star compatible DOS
* CP/M configured by Almarc

Price £2850-00 plus VAT

Plus a large range of CP/M compatible software including Fortran, Cobol, Macro

assemblers etc.

Contact: ALMARC DATA SYSTEMS LTD.
29 Chesterfield Drive, Burton Joyce, Nottingham.

Telephone 0602 248565

@ Circle No. 112

heads can'
trade prices.

For exampie:

(overseas &
Further 5%

Telephone 01-828 1785 .

Which British system can offer the following:

* COLOUR. Aerial Input, Alphanumerics
and Graphics

* CEEFAX. BBC Television Teietext
service

* ORACLE. IBA Television Teletext
service

* BASIC. ROM-Resident
Interpreter

* MONITOR. Motorola 6800 Machine
Code

* VIEWDATA. Instant Information service

TECS:

TECHNALOGICS
EXPANDABLE
COMPUTER SYSTEM.

Prices start at around
£360.

Rack-mounting and Tabletop versions
(illustrated)—The Logical Development everyone
has been waiting for.

See usonstand 11 at The Microcomputer Show.
Please send large S.A.E. for details to:

TECHNALOGICS (DEPT. PC)
8 Egerton Street, Liverpoo! L8 7LY

fo

® Circle No. 113
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Pet Expansion

Computhink
Dual drive
minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet's Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk

£833...:
Expandapet memory
Powered by Pet’s own powersupply and mounted
internally in 5-10 minutes without special tools.

16K, PR £261 +V.AT.
24K........ e e > £320+ V.AT.
32K e £374+ V.A.T.

All units are fully built and tested. J

Apple 1l was the original with full colour high resolution
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple 1l has been well tried and approved by the public
{over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large

s.a.e. for further details.
£820 +V.AT.

With 16K user RAM only

_

Super Board 11
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This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM {on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and 1/O utilities in
ROM. Direct Video access with 1K dedicated RAM
{besides 4K user RAM) and fuli graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up

e P063.88.yar

OTUS yoUnip
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LONDON E3 5AB

Applell &TRS80
Memory Expansion

Save Over £100

TRS 80 and Apple |l memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAMs.

Kits come with full instructions and new jumper sets

where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you

for £5.
16K upgrade kit £85 +V.AT.

4 MORGAN STREET  TELEPHONE: 019813933

TELEX:261426 ATN.LOTUS SOUND



KIM 1 )
New Low Price Grs G s
. o ) W

i =, . for
Microprocessors
and associated

components

We distribute the fabulous KIM System — the ready
to use microprocessor system — a new concept in
microcomputers. Not a kit but supplied fully tested,
wired and guaranteed. Expandable memory that grows
with your system — not-just an evaluation kit. Starting with
KIM 1 at £108.00 VAT incl. you get immediate capability
which can be expanded to a complete system capable of
addressing up to 65K bytes of memory.

We also stock PET and a comprehensive range of ROMS, RAMS, PROMS, EPROMS, 74LS series, 74C
series, microprocessor support components, the National SC/MP Microprocessor and the MEK 6800 DI kit.
In addition to these we stock an extensive range of discrete semiconductors. passive components and

DIL switches. etc.

Send for details to: MARSHALL'S ELECTRONICS Kingsgate House. Kingsgate Place. London NW6 4TA Tel: 01-624 0805
Retail Sales London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex; 21492

London: 325 Edgware Road. W2. Tel: 01-723 4242. Glasgow: 85 West Regent Street, G2 2QD.

Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 654201.

NEW 1979 CATALOGUE NOW AVAILABLE 50p post paid or 40p to callers.

® Circle No. 116

We are North ' Microcomputer
London dealers sales and
for the best - 2 )

software.
micros on the
market. 4‘
Ifyou need advice on which Microcomputertobuy WE CAN HELP YOU. We are specialistsin
writing packages and tailor-made software.

MICROSTAR 45, below, from £4,950 64k RAM, 1-2M or APPLE I, right, (ITT

2°4M char. disc storage. MULTI-USER, MULTI-TASK, 2020) from £950. A

database reporting system. A complete system for £6,000— = complete business system S w0

£7,000. including printer and o]

software £3,500.
SOFTWARE
APPLE |I MICROSTAR
Stock control £100 Stock control/ £500
Purchase ledger £275 Sales ledger
Invoicing/Debtors ledger £275 Word processing £300
Payroll (up to 200 employees—I.R: | Payroll £250
approved) £175 Other software on request
Incomplete records £250 '
Medical Billing/case history £300 e —
Equipment rental £250
Financial modelling £275 Come and see the computer
School commerce and Physics teaching and discuss your
package £150 each lequuements:
Chequebook £20 We promise a personal
service

H.P. or leasing available
PRINTERS:

A large selection available. The new
LOW COST PRINTER M now in stock:
120cps, 80 columns, serial/parallel
interface, 9 = 7 matrix, £695.

MICROSOLVE COMPUTER SERVICES LIMITED, 2nd floor, 125-129 High Street, Edgware, Middx. Tel 01-951 0218
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‘DIODES/ZENERS C MOS LINEARS, REGULATORS, etc.
QTY. QTY. \
4000 15 QTY. . QTY, QTY.
IN914 100v 10mA 05 . 9 MCT2 o5]  im323k 595 LM380 (8-14 Pin}1.19
1N4005 600v 1A .08 001 e 8038 3.95 LM324 1.25 LM709 (8-14 Pin) .35
1N4007 1000v TA 5 4002 .20 TM201 75 TM339 35 M7 45
1N4148 T6v 10mA 05 4004 3.95 LM301 .45 7805 (34075} 95 LM723 .40
1N4733 5 1v T WiZener =% 4006 a5 LM308 .g_s LM340T12 95 LM725 2.50
o= 2007 20 LM309H 65 LM340T15 95 LM739 1.50
IN753A 6.2v 500 mW Zener .25 2008 75 LM309K (340K-5) 1.50 LM340T18 95 LM741(8-14) .35
1N758A 10v " .25 = 42 LM310 85 [M340724 95 LM747 .10
TN759A 12v Kz 25 009 35 LM311D 75 LM340K12___ 1.25 LM1307 1.25
1N5243 13v v 25 4010 .35 (M318 1.75 LM340K 15 1.25 LM 1458 .65
1N52448 14v 7 25 4011 .20 LM320H6 .79 LM340K18 1.25 LM3900 .50
=5 2012 20 LM320H15 .79 TM340K 24 1.25 LM75451 65
1N52458 e -25 2013 20 LM320H24 .79 LM373 295 NE555 45
: RI : 7905 (LM320K5) 1.65 LM377 395 NE556 85
arv. SOCKETS/BRIDGES 4014 25 TM320K12___ 166 78L05 75 NE565 95
B pcb o 35 4015 .75 LM320K24 1.65 78L12 - 75 NE566 - 1.25
Taoin b 20 ww 30 4016 .35 LM320T5 1.65 78L15 .25 NE567 95
P pe < b : 2017 75 LM320T12 .65 78M05 75 [
16-pin pcb 20 ww 40 2018 75 LM320T15 __ 1.65
18-pin pcb 25 ww .95 4010 '35
20-pin pcb 35 ww .95 3020 .85 =
22-pin pcb 35 ww .95 2021 '75 - TTL -
4_ B j i 3 QTyY QYY., QYY. QTY
38 I pcz Z: W : g: 4022 75 7400 .10 7082 75 | 74221 1.00 7aLs0z .30
Ll 2 : Ww 2 4023 .20 7401 15 s .75 74367 95 741504 30
Sl ped 2L v 1.25 4024 75 7402 15 7485 69 75108A .35 740505 35
Molex pins .01 To-3 Sockets .25 4025 20 7403 .15 7486 .29 75491 50 740508 39
2 Amp Bridge 100-prv .95 4026 1.95 7408 10 7489 1.05 75492 50 741509 35
25 Amp Bridge 200-prv 1.50 4027 35 7405 25 7490 45 T4HO0 15 ~ 74LS10 35
: 7206 25 791 70 7aH01 .20 7aLsn 35
TRANSISTORS, LEDS, etc. 4028 .75 7907 55 72 45 74H0 20 7520 30
Qry. : 4029 1.15 768 .15 7493 35 74H05 .20 741521 35
%532 (2N2222 Plastic .10) .'g 4030 .30 7409 .15 7494 5 74H08 .35 741522 35
; =— y b8
49 i 7810 15 7495 60 78HI0 35 741532 35
2N2907A  PNP ) :032 ; 22 T2 743 .80 7M1 25 741537 35
2N 33906 PNP (Plastic Unmarked) 10 03 : = : . =
7812 2% 74100 115 7M1 45 741538 15
2N3904 NPN (Plastic Unmarked) .10 4035 .75
ey o 2037 T80 7413 2% 78107 2% 7aHZ0 25 741540 40
NGOESE INPNITSANEO: =5 E s 15 74121 38 WAL 2% 741542 75
T1P125  PNP Dariingion T :8:? ég 70625 182255 7Nz 40 TaLs51 a5
TED Green,  Red,  Clear, Vellow .15 . ) 74123 35 74H30 20 741574 25
D.L.747__ 7seg5/8~ High comanode1.95 4042 .65 T s 74125 45 14Ma0 25 | 7eisi6 80
MAN72 7 seg com-anode (Red) 1.25 4043 .50 7426 .25 78126 35 T4H50 25 741586 45
MAN3610 7 seg com-anode {Orange) 1.25 4044 .65 7427 .25 74132 75 74HS) 25 741580 .65
MANB2A 7 seg com-anode (Yellow} 1.25 4046 1.2% 7430 15 74141 .90 74H52 15 741593 .65
MAN74 7 seq com-cathode (Red) 1,50 4048 95 7837 00 74150 85 74H53 25 418107 50
~ FND359 -7 seg com-cathode (Red) 1,25 2049 Y13 7437 20 7151 65 74HS5 20 7815123 1.20
i : 7438 20 74153 1% 7M1 3% 7aLS1s1 85
9000 SERIES 4050 45 7040 20 74150 95 TaH7d 35 7415153 85
QTy. QTY. 4052 75 7881 115 74156 70 7aH101 75 7415157 85
9301 85 gggf 'gg 4053 75 452 4% ) 7AH103 55 745160 95
— =35 = = 3066 55 7483 48 74161 55 74H106 95 TaLsice 120
= : 4069/74C04 .35 7444 45 74163 85 74100 25 7418193 1.05
; : ) 74168 60 7802 20 74L5195 95
MICRO'S, RAMS, CPU’S, E-PROMS 4071 25 7486 70 | 78165 1.10 L0325 7415204 170
ary. QTY. 4081 .30 : : : :
i 056 2107 s (4105 S = ST 74166 1.2 ALk 30 7408367 95
STt e A 0 : 7448 50 78175 80 74110 20 741536895
aT24 2.00 2513 6.25 4507 .95 7850 25 74176 85 820 35 4500 - 3%
8Ta7 1.00 2708 10.50 4511 .95 7451 .26 74180 .55 74130 45 74502 .35
745188 3.00 2716 DS 34.00 4512 1.10 7455 20 74181 105 7447 195 74503 75
+488 1.25 2716 (5v) 59.00 3515 295] | 748 75 74182 15 74L51 45 74504 25
1489 1.25 2758 (5v) _23.95 | 2519 85 7460 40 74190 1.25 74155 65 74505 35
1702A 4.50 3242 10.50 | v - 10 45 74191 1.2 78L72___ 45 74508 35
AM 9050 __ 4.00 2116 11.50 522 1.10 un__ & 4192 15 43 40 74519 35
6800 1395 | 4526 .95 747395 74193 85 LM 45 74511 35
MM 5314 3.00 6850 7.95 | 4528 1.10 7474 30 74194 95 74L75 85 74520 25
MM 6316 3.50 8080 7.50 4529 95 7415 35 74195 95 74193 55 74540 T
MM 5387 3.50 8212 2.75
MC 14409 14.50 7476 A0 74196 .95 741123 85 74550 20
MM 6369 2.95 8214 2.95 . -
MC 14419 4.85 7480 .55 74197 95 741800 30 74551 25
TR16028 _ 3.95 8216. 3.50 : — s e N -
UPD 414 ___ 495 8224 3.25 74C161_1.50 8 Bl 43 ESoIERa0 W1 14564 A5
280 A 22.50 6228 6.00 ] ; __;:.zz:—zv %
2 80 17.50 8251 7.50 CABLE ADDRESS: ICU N UV +
Z 80 P10 10.50 8253 18.50 & EEop 745114 65
2102 1.45 8255 8.50 TELEX # 697827 745133 .40
2102L 1.75 TMS 4044 995 i 745140 56
HOURS: 9 A.M.-6P.M. MON. thru SUN. 7351051 MRS
e i 745153 35 |
INTEGRATED CIRCUITS UN
. 745158 30
7889 Clairemont Mesa Blvd. ¢ San Diego, California 92111 U.S.A. ;‘::;:; 3 :gg
NO MINIMUM 8i31 275 4

Phone (714} 278-4394

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.
ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE. '

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.

CREDIT CARDS ACCEPTED:
BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

SPECIAL DISCOUNTS

Total Order Deduct
$35-899 10%
$100-$300 15%
$301-$1000 20%

PRACTICAL COMPUTING August 1979
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BUILD THE

NASCOM | XITS IN STOCKS
Y British Design Y UK Best Selling Kits
COM PUTE R FULL AFTER SALES SERVICE & GUARANTEE
We are ﬂlo Sole Approved London Stockist and Nationel Distributor
FREE MODULATOR and B-BUG

12,000 ALREADY SOLD

FEATURES

* Supplled in kit form for
self-assembly”

% Full documentation supplied
% Fully screened double-sided

plated through hole printed circuit

board

Y Full 48 key keyboard included
Y 2K x 8 Ram

% 1K X 8 monitor program in
Eprim

% Powerful Mostek Z80 CPU
% 16 x 48 character display
interface to std un-moditied T.V.
% T.V. display memory mapped
for high speed access

Y On board wxpansion to 2K

% 8 Eprom
EXPANSION
% Expanslon buffer board £32.50
MEMORY KITS (Inclusive all ~
hardware)
8K .......... 5 .. £85
16K 2. pape .£140
32K .. .£200

Y 1/0 board with decoders and

all hardware excapt 1CS will
accept up to 3 PIOs, 1 CTV and

1 UART .£36

OTHER HARDWARE

+“ 3A power supply for up to

32K expansion ... .£19.90
* 3A power supply for up to

32K expansion Mk II. ... . . £24.50
Y 8A power supply 'or larger

than 32K expansion .£60.00
% Expansion card frame ..£29.50
v E PROM programmer . .£40.00
Y € PROM Eraser .£25.00
% Keyboard cabinet .£3.50

% On board expansion for
additionat 16 1/0 lines

Y% Memory may be expanded to
full 60K

SOFTWARE

W% 1K X 8 monitor program

providing

Y 8 operating commands,

supporting Mem examine/modify,

tabulate, copy, break, single step

execule tape, load, tape dump
flective monitor

for flexible monitor expansion

through user programs

% Monitor sub-routlnes include—

delay ASCII coding, binary 1o hex

conversipn, clr screen, scroll up,

string print, cursor shift and many

others

NEW T.4 operating system in (2)

2708 EPROMS upwards

compatible from T2 and B-BUG
.£26.00

Tiny Basic .. .£285.00

Super Tiny Basic (wuh edllor

and machine utility routined) £36.00

€185 - 8% VAT
POST FREE

% Programming manual ..£4.00 Zeap assembler editor ..£32.00
% VAT 8% ALL ITEMS EXCEPT 800KS % DEMONSTRATIONS CON-
TINUOUS DAILY % WE WELCOME EXPORT—EDUCATIONAL AND
INDUSTRIAL ENQUIRIES W FREE BROCHURE—SEND SAE 9} x 6}
STAMP 12¢p.

All mail to: 3
m Henry's Ragio | eammemmm

404 Edgware Rd

London W2

Phone (01) 723 1008

® Circle No. 119

» « WE HAVE MEMORIES » «

ICRO
EDIA

YSTEMS

CONSULT THE
EXPERTS

Announcing

COMPUCOLOR I

Plus
EQUINOX 300
CROMEMCO
PROCESSOR TECH. SOL.
NORTH STAR HORIZON.
COMMODORE PET.
MICROSTAR 45.

4096-16 (300ns) 4K x 1 DRAM £4-00

2112-3 (250ns) 1?& x gDsFéQh"A £‘$g'(5’g We supply a complete range of peripherals
X o % 9 ; ;

74188AN 256 bit PROM £5-00 to suit the range listed, including Texas,

2708 (450ns) 1K X 8 EPROM £9-50 Elbit, Teletype, Diablo, Adds, Cifer, etc.

Z-80 CPU 4 MHz ' £11-50 f

2:50 BIO £9.50 (O.E.M. terms available).

Send S.A.E. for our Booklist.
CMOS p CMOS p CMOS p
4000 -15 4024 -48 4053 -51
4001 -15 4025 -15 4060 -94
4002 -15 4027 -31 4066 -33

Accounting suites = Payroll = Mailing list »
4007 -15 4028 -54 4068 -15

Hotel package » Pert » Perspective drawing

4011 15 4029 70 4069 15  P&P 30p , , ;

4012 15 4040 <65 4070 15 Al prices = Simplex linear programming » Planets
4013 26 4042 -53 4071 -15 i:clude \(/:ATci (Management Game) PLUS A COMPLETE
4015 -76 4043 -57 4072 -15 ccess Cards.

4016 28 4044 57 4073 ‘15  Welcome. BESPOKE PROG. SERVICE.

4017 -57 4046 -82 4075 -15
4018 -65 4047 -95 4076 -73
4020 -67 4049 -28 4077 15
4021 -67 4050 -3t 4078 -15
4022 ‘65 4051 -51 4081 -15
4023 -15 4052 -51 4082 -15

4093 -39

We are currently running a series of
one day seminars.
Ring us for details.

STRUTT ELECTRICAL & MECHANICAL
ENGINEERING LTD.

Telex 45263

3C, Barley Market Street,

Tavistock, Devon, PL19 O5F.

Tel: Tavistock 0822 5439.

Micromedia Systems, 14 Chepstow
Road,

Newport, GWENT. NPT 8EA.

Tel: (0633) 841691/50528/63310.

® Circle No. 120 ® Circle No. 121
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The exciting new

TRITON

Personal Computer
exclusively from:

1RANSAM

8K STATIC RAM CARD
8K EPROM BOARD Kit

EXPANSION MOTHERBOARD Kit £50
£97
£97

(]

Full details available in our brand new 1979 computer products catalogue,

so order your copy right now!
User club £4 per annum.

-————

| | am interested in the Triton

I Name_

I Address (please print) L

2
| T . o o B o 3
f R
| BARCLAYCARD, ACCESS, 5!
VISA & MASTER CHARGE  F====)
g8 _. ARE WELCOME. SEND f| | 6
| YOUR CARD NUMBER WITH A
ORDER

PRACTICAL COMPUTING August 1979

Don’t forget VAT is extra at 8°,,.

To: Transam Components Lid
12 Chapel Street, NW1.

Please send me the following:—

. A copy ot your latest Summer ‘79

catalogue. | enclose 40p + SAE
11 1%"X8%")
copy ot your Triton manual. | enclose

" €5 + 70p p&p
. A complete set of parts for the Triton

computer L4.1 L5.1 L6.1 (please delete
options not required — see prices
opposita)

. A Triton PCB. | enclose £50 + VAT +

£1 p&p
A Triton RAM Card Kit. | enclose £97 +
VAT +

p&p
. A Triton EPROM Card Kit. | enclose £31

without the 2708's | enclose £97 with the
2708's

l enciose atotal of € ..o,

Complete kit of parts
available only £286 ( : van

SELECTABLE FIRMWARE OPTIONS !

L4.1 Triton system £286 + VAT (p&p£4)
includes 1K monitor, 2K Tiny Basic, resides on
main PCB. .

L5.1 Triton system £294 + VAT (p&pf4)
includes 1.5K monitor, extended Tiny Basic.
Resides on main PCB.

L6.1 Triton system £399 + VAT (p&p£6)
includes 1.5K monitor, 7K scientific Basic with F.P.
to six places mounted on motherboard. Please
note that with this option you have the facility to
add 77 more cards to bring Triton up to its full 64K.

STAND ALONE FIRMWARE PACKS IN EPROM
L4.1 £30 + VAT (3K on main board)

L5.1 £40 + VAT (4K on main board).

L5.2 £40 + VAT (As L5.1 but with 18MHz cry-
stal)

L6.1 £90 + VAT (1.5K on main board, 7K on
EPROM PCB)

L6.2 £90 + VAT (As L6.1 but with 18MHz cry-

stal)

CONVERSION OPTIONS — we like your old
2708's!!

Convert L4.1 to L5.1 €25 + VAT (return 3
EPROMS

Convert L4.1 to L6.1 £69 + VAT (return 3
EPROMS)

Convert L5.1 to L6.1 £62 + VAT (return 4
EPROMS)
charges
costs.
DOCUMENTATION

Triton manual £5 + 70p p&p (included in kit)
L4.1 listing £4 + SAE

L5.1 user documentation £1 + SAE

L6.1 user documentation £1.50 + SAE
Motherboard construction details — free but
send an SAE. RAM card and ROM card con-
struction — same applies.

TRITON SOFTWARE

See Computing Today and our own general lib-
rary — list available, send SAE.

*All parts available separately or in packs.
Budget your Triton system. it's easy to buy!!
DON'T FORGET!.

Triton has in standard L4.1 option:

Basic interpreter. 64 graphic characters.

Buffered outputs to 64k.

Power supply and cabinet.

8K.memory option on main PCB.

56 station fully|/ASC1! encoded keyboard.
Memory mapping. Modem controlled tape VO (or
communications interface).

118 page manual.

Standard TV interface.

Sorry, TV set and cassette not included.

reflect programming and erasing

1TRANIAM

TRANSAM COMPONENTS LTD.
12 CHAPEL STREET, LONDON, NW1
TEL: 402 8137

Next to Edgware Road Tube Station (Met. Line)
Triton Computer is the Trade Mark of
TRANSAM COMPONENTS LTD.

@ Circle No. 122
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EQUINOX 300

A powerful

multi-user
multi-tasking
multi-language

16-bit microcompdter time-sharirig system

suppomng
BASIC

* LISP

* PASCAL

* Floppy discs

" Hard discs

including a powerful Text Formatter,
Assembly Language Development System
and disc-based Sort utilities.

Priced from under £5,000
Write or phone for further.information.

EQUINOX COMPUTER SYSTEMS LTD

"Kleeman House™ 16 Anning: Street.
New InnYard. London EC2A 3HB.
lel:01-739 23879, 01729 4460.

® Circle No. 123

HARD AND
SO

South West

FIWARE

Tech. and

Commodore Pet systems available
with tailored software

Plug-in Suppressor which protects
micro systems from mains
interference.

Courses on

Beyts Logic Ltd.
Windmill Road, Sunbury,

Middx. U.K.

Telephone (09327) 86262

Telex 928185

micros and BASIC

BEY TS
LOG

® Circle No. 124

Expand your Pet to its full capabllity with
1 these professional peripherals

Dual floppy disk unit

A COMMERCIAL GRADE DISK SYSTEM FOR
THE PET

@ Up to 800K Bytes on Line Mass Storage

@ High Speed D.0.S. in ROM

@ Effectively doubles PET operating system
commands .

@ Complete documentation allows use of full
resources

@ Handles up to tour disk drives

@ Includes Commercial Printer Support

@ Adds 16 commands to PET basic

@ Automatic self reorganisation of free space

24K £449-00

Alt Apple Il and Exidy Sorcerer ranges stocked.

Software

Estate . Agency: Very cheap, very effective
method of showing properties to customers.
Automatic deletion. Printed copies for prospec-
tive purchasers (Now available on disk). £25-00
Mail List: Printout all your mailshots, names and
addresses; printout on self-adhesive labels;
disk only £15:00
Payroll: Complete suite, abundant storage on
disk. End-of-year summary; coin analysis; two
payslips; excellent vajue; disk only £50-00

RH. MICROPOLY: Monopoly on an 8K Pet,
would you believe? Absolutely superb.
R.H, Mastermind: Surely the best Mastermind

on disk after each save or erase command
@ Free space is never fragmented

PRICE £840-00

Expandem memory expansion board
General purpose expansion system for PET and
other 6502 Computer Systems (e.g. KiM, SiM,
AIM).

@ 24K to 32K Low Dissipation RAM

@ Mounting slots for 4 option cards

@ All necessary cables and brackets

@ Disk Controller

@ Parallel 1/0

@ Sockets for Eprom

@ Flexible Setial 1/0

@ S1001/0 Driver

24K Board £320-00

£5-00

PET 2001-4 4K Bytes of Memory £460-00
. : ever. 3 Games levels,
PET 2001-8 8K Bytes of Memory £550-00
PET 2001-32N 32 Bytes Memory £795-00
PET 2ND Casseﬁo Unit £55-00 will have to be sharp for this one.

PET Sound Box Plugs direct into 2nd Cassette
Portcompléte with Demo Software £12-98

PET Dust Covers To protect your PET—(Four
Colours) Rust, Biue, Beige, Green £8-33

PET TV Interface Plugs direct into user port
Superb Specification £45-29

Unidirectional IEEE to RS232 interface £85'00
Bi-directionat IEEE to RS$232 interface £160°00

Citer Cub visual display terminals with keybcard
£380°00

£3'98 per 10
£27-78 per 10

C12 blank data cassettes
5}in. Mini-tloppy diskettes

All new equipment sold by us carries a 12 months’ guarantee

HB LOMPUTERS LTD

Computers for

R.H. Shape Matching: Match up two difterent
shapes to score. You against the other guy. You
£5-00
We supply ali Commodore. Petsoft and
Compusette programs. We should be glad to
quote for dedicated software applications.

Access-and Bari:laycard accepted for Telephone
and Postal Orders.

All prices include post and packing (insured
post extra).

Dealer enquiries invited for all our stock items.

U.K.-wide service by our specialist technical
staff. Maintenance contracts available atter our
one-year guarantee at 73% of capital purchase
price.

All prices exclusive of VAT

22 Newland Street
Kettering Northants

Business

Telephone (0536) 83922/
520910 Telex 341297

Home

® Circle No. 125
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we're taking
thelid off the
¢10)0010)8175) &
business

isherwoods offer a professional
service,tailor madeto fit your personal requirements

With the help of Commodore Systems and
the PET® Computer isher-woods can offer
both the technically minded and the
business man ready made or tailored solu-
tions to most of your particular problems.
The Commodore PET®comes in 4 different
memory sizes and is priced from as little as
under £500 (ex. VAT) for the 4K version. We
can supply 8, 16, and 32K versions

from stock, fully

tested and available for those who prefer
guaranteed. Floppies and printers are site’’ cover.
on order.

If you have a PET® or are considering buy-
mg one then we can look after it for you. We
give a fixed_price labour charge of £20 +
parts at list price + VAT, irrespective of the
fault; just deliver to our door and we'll put it
right.
If you just want the parts then we can supp-
ly them from our “CHIP SHOP’'. Mainten-
ance contracts are obviously
“on

ﬂ sher-woods

Computer Systems Group
110/112 Leagrave Road. Luton Tel: (0582) 424851/39570
Sellers of PET® and other fine computer systems.

J

PRACTICAL COMPUTING August 1979
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Jeff Orr and Graham Knott are now offering:

HARDWARE

PET

8K, Standard £550
16N, Larger keyboard £675
32N, Larger keyboard £795
Cassette deck £55
Pet Printers and Floppy as available.

PETBIT PERIPHERALS

Dual Floppy Disk Drive
Diskmon operating system, 200K

on each dirve, randon and sequential
access £840

Diskettes (10s) £30
Expandamem internal memory
expansion for Pet 24K £320

(16K and 32K also available)

1 EEE-488 to RS232 unidirectional
interface for Pet, variable baud rate

£89

1 EEE-488 to RS232 bi-directional
interface £186
PASE 9600 Universal Interface,
Parallel to Serial, Serial to Parallel,
switch selectable £220
AIM 161 16 way A/D converter, for
use with PET, Apple, Aim, Nascom

£130

STACK PERIPHERALS
Stack Joystick Unit complete with
software and instructions for use
£25
Stack 625 Video Adaptor—
Complete with all Petconnectign;
2

Stack Page Printer Interface—
copies screen onto 20m.a.. loop,

complete with software £25
APPLE 1
16K £985 32K£1185 48K £1305
ITT 2020
16K £950 32K £1150 48K £1278
for both the above
Printer Card £110

Communications Card £110
High Speed Serial Card £110
Disk Drive with D.O.S. £425
Extra Disk Drive £375
Diskettes (10s) £30
SORCEROR
16K£760 32K £859
AIM 65 £249.45
NASCOM £165
KIM
Kim | £99.95
Kim 3B £129.95
Kim 4 £69.95
MANUALS
New Pet User Manual £5
6500 Programing Manual £5
% Hardware Manual £5
IEEE-488 Interface Manual £2.50
PRINTERS
Teletype 43 pinfeed RS232  £900
friction £925
Anadex DP8000 £575

Centronics 779 pinfeed, parallel

£875

Centronics 779 friction £825

Lear Siegler 200 from 1685
Perkins Elmer Pussycat

CRT Copier £839

SOFTWARE (all prices on applic.)

Stack, Petsoft and CBM
Software Petact business
systems

Petbit software (all disk based)
Fortran compiler
PLM compiler

Assemblier-Editor
Autolink

CONSUMABLES

Paper

Anadex DPB000 paper (2000 sheet box)
£15

Teletype 43 pinfeed paper (2000 sheet

x) £15
8.5 inch friction roll (12 roll box) £15
Cassettes
C15 cassettes (10s) £4.40

Diskettes (5.25inch)
10’s (please state your machine) £30

Connectors
Pet user port/IEEE-488 Port—each
£1.10p

Pet 2nd cassette Port each 85p
Demagnetiser, curved head £4.00

All prices are +VAT at 8% and
include carriage. Please make
cheques payable to

Stack Computer Services Ltd.

PHONE US ON

51:924 1125

Stack Computer Services Ltd.
1 Westward View, Waterloo, Liverpool

for details of our catalogue or write to

® Circle No. 127

INYOVATIYE

TRS-80 SOFTWARE

v Business

v Programming Aids

v Personal vy, Custom

v Games v’ Utilities
6 Years Microprocessor Experience!

BINDERS Our Software List is being updated so frequently now that we are supplying it pre-punched
for a ring binder. We are also supplying, without profit, a handsome ring binder which will
house the list and also has room for program instructions, notes etc.SAE for list alone, 85p
plus 30p postage for list and binder.

A.J.HARDING (MOLIMERX)

28 COLLINGTON AVENUE ,BEXHILL-ON-SEA,E.SUSSEX.

BARCLAYCARD
=
TEL: (0424) 220391 l!}
llllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIllllllllllllll
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Because we've got the
biggest and widest
range of micro-
computers,
there’s more for
you fo bite on at
Q Byte shop.

So you're
not only sure of
finding exactly
what you want: you
can take the opportunity to
experiment before you buy.

And because we're
backed by the huge financial
resources of a major

investment group, we'll be
here tomorrow as we are
today. All over the UK.

So whether you

business, for industry,

" for education — or -
if you'd just like to find
out which model you

-

NOTTINGHAM: 92a Upper
Padiament Street —
tel (0602) 40576

Branches at:

LONDON (WEST END):

48 Totenham Court Road —
tel (01) 636 0647
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want a micro-computer “ e
for your home, your

visit to a Byte Shop a
new and invaluable

\

experience.

You can
\ call at a Byte
Shop any time
from Monday to
Saturday.

the

BU'[ SHOPLd

The Byte Shop

426/ Cranbrook Road,
Gants Hill, Iford, Essex
Telephone: (01) 554 2177
Telex 897311

MANCHESTER: 7-8 Com
Exchange Building, Fennel
Street — tel (061) 834 0220
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—— ATALOGUE
5’.“1‘31 4 YARWELL 1\ Ol.',l,ﬂu].gz g’\ecﬁrst edithG of 2102A-2
consultants PETERBOROUGH S STOP PRESS 1024;‘ :92 .

* 16 For £16.
Hardware by { * LATEST LOW PRICES 96

EQUINOX " o bargain on thelr own
SWTPC TEXAS
DIABLO

* LOWEST PRICES EVER FOR TTL
* FREE 45p WORTH OF VOUCHERS

P .

Software by SOURCE (UK)

ACCOUNTS : PARTS . MAIL : SBASIC [ FOR SWTPC SYSTEMS)

USE OUR "ORDER-RING” LINES K. N

One Day Courses each Month VAT INCLUSIVE PRICES P + P 25p

e Introduction to Micros.

CHROMASONIC

electronics
56 Fortis Green Road,
Muswell Hill London N10 3HN
Telephone 01-883 3705/2289

e Business Applications.

PROTECHNIC

0780- 782746/ 782913
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Payroll, Pete and Friends
Professmnal PET Software
At 15eC

To help you get the most out of your Commodore PET,
Computastore has developed a range of software
packages to cope with the demands of both

Industry and Education.

PAYROLL: Runsonthe 8K PET and produces pre-

printed payslips, totals and coin analysis.

PETE: Turns your PET into an intelligent RS-232
terminal for use with a mainframe.

PETROFF: A text formatter to produce neatly typed reports.

ALSO: Assembler, Disassembler, Renumber, Keyboard.

Contact your PET dealer or
Computastore for a demonstration.

Computastore

Software that means business

Computastore Ltd, 16 John Dalton Street,
Manchester M2 6HG. Tel: 061 224 9545
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Unmistakable.

Try a comparison test.

Look at the features of Apple I, It still has 8 I/O ports, high and low . Perhaps you‘d like to be reminded that it is a special day or would
resolution graphics, a mini assembler, A/D paddles, fantastic Basic, Disks like to chase overdue accounts. Apple clock card is simply the best.
and the best documentation in the business. It is the most advanced on any personal computer.

Intelligent interface cards. *  Draw graphics with the light pen.

They ‘re neat. The high speed serial card, printer card and communication *  Make chips for your own software with the Eprom burner. Apple
card all have elegant documentation. There is also easy-to-use software naturally has spare sockets for this.

that mean taking B.C.D. from instrumentation, connecting your favourite = Make interfaces with the prototyping boards.
printer or talking to a time-sharing computer, is childs play. Apple makes
things easy.

Plus:
& Say hello to Apple and let Apple talk back. Explore voice recognition,
computer voice recognition and computer voice production. You can

now have large vocabularies.

Computers
Limited

Personal Computers Limited 194-200 Bishopsgate, London EC2M 4NR. Tel. 01-283 3391

Apple Software Bank i

Free membership to all Apple owners ADDRESS —

POST TO: Personal Computers Ltd., 194-200 Bishopsgate 21
London EC2M 4NR. —_— - R

Use Apple’s incredible ‘programmers aid’ hardware option. More
thought and care from Apple for you to use.
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GEMSOE T

Programs for the PET, supplied on high quality cassettes.
We are pleased to announce our new catalogue, containing
over 50 programs, all of them available for the PET, and some
for the Exidy Sorcerer and Apple 2. Send SAE for full catalogue.
Programs are despatched immediately, and all prices include
postage, packing and VAT (except where stated).

GAMES

ZAP THE KLINGONS (S) Fast moving space game with excellent
graphics £6-00
DROPOUT (S) Get the ball through the maze without hitting the sides,
good graphics. £6-00
DOMINOES (S) Our version of the game, unfortunately it has an
uncanny knack ot winning. See if you can beatit. £6-00
CROSSWORDS 1-3 A real crossword puzzle on your computer.
Excellent graphics, and three programs on one cassette. £6-00

OIL RUN (S) Fire torpedo’s at the enemy tankers, dodge the mines. £4-50
ARROW (S) An intriguing and fast moving game with excellent graphics
and sound effects. £5-00
INEBRIATED BLACKJACK A very different game of blackjack, one
which will keep you amused for a long time. Super graphics. £6-00
RICOCHET (S) Aim the ball around the screen, and watch it ricochet,
a real arcade game with good graphics and sound. £5-00
Xf-\é\/ing ATTACK (S) Dogfights in space, with all the drama and sound
of S*  rweee.

STAR TREK Our version of this famous game good graphics.

PETALS AROUND THE ROSE A real mystery game with a hidden
formula. Amaze your friends with your intelligence (once you learn the
secret). £4-5
SCRAMBLE Write yourown funny stories with the computer. £4-50
BATTLESHIPS Destroy your opponents. and out manoeuvre him. £4:00
NICKY NACKY NOO Every library has a number of guessing games,

this is ours. £3-50
OSC LANDER Land your lunar lander on the moon surface, excellent
graphics. £6:00

Other games in preparation include Horse Race, Explore,
Bagels x 2, Nim etc.

MUSIKAL & JIGSAWS (S) Musikal is a continuously moving kaleide-
scope, with rythmic atonal music. Jigsaw reassembles letters on the
screen withsound. £4-50
CALENDAR & DATE CALCULATOR Displays 1979 calendar (can be
updated to 1980), and finds any date. £3:50
JOTTO A five letter usable word guessing game. £3-00
CRYPTO Helps to break down coded messages. £3-00
KEYBOARD RECORD (S) Turns your pet into a musical instrument.
Sxore; up to 255 notes, and will play them back at will, from the mem-
ory. (S)

TEACH YOURSELF MORSE (S) The computer generates morse letters
and you have to match them, Will also generate morse from typed in
messages. £4-50
COMPUTER ART We have a small, but growing section of pictures
printed on our Teletype 43. Programs are available for: Nude Lady,
Mlss Santa, Love, Posterand Calendar. Prices from £2-50 to £4'00. Send
for catalogue.

Educational & Scientific Programs

METRIC TABLES Converts Temperature, Weight Area, Volume, to and
from metric.

CURFIT Fits 6 different types of curves to yourdata.

TRIANGLE Solvestriangles.

DISTANCE CALCULATOR Calculates distances between two points
from latitutde andlongitude.

FACTOR FINDER Breaks down integers into prime factors. £3-00
MARKS Grades students exam results, stores data on tape for update and
future reference

All the above s & e programs are £4 unless stated.

BUSINESS PROGRAMS

We specialise in writing business programs for the Pet com-
plete with twin floppy disks and large memories. Please
contact us for complete hardware and software packages
based on the Pet. Programs available and in preparation
include Accountancy, Stock control, VAT, Mail lists etc. The
programs below, will allrun on an 8K Pet.

MORTGAGE Calculates monthly repayments etc. £4-00
PORTFOLIO Keeps a file of stocks and shares on tape, calculates buying,
selling, evaluation eic. £6°00
GENPACKS 1-4 A package of four programs on individual cassettes,
with full documentation, designed for the small businessman. Together
they calculate the VAT, and store results on files, a customer list, cash-
flow, debtor/creditor list, and other statistical information. £55 for 4
programs, or£15 each.

PROGRAMMING AIDS

LINE RENUMBER A new basic/hex subroutine for re-numbering a
programinincrements of 10. £6-00
HEXCONV Converts dec to hex and vice versa. Examines single bytes in
Hex, decimal, ASCII, and binary. Conversion chart supplied with pro-

gram. £10-00
TRACE Shows program working line by line in slow motion. The lines
are displayed on the screén in reverse field. £8-00

GSI SOUND BOX The suffix (S) after a program name denotes that
the program has sound etfects built into it, and these can be utilised to
the full with the GS1 Sound Box. This well designed speaker/amplifier
plugs into the user port. it s battery operated (not supplied) and costs
£15-50 direct from us (post 50p), or your nearest Gemsoft dealer.
TRADE ENQUIRIES WELCOME.

COMPLETE BUSINESS SYSTEMS AND PACKAGES DESIGN-
ED TO ORDER. SOFTWARE AND HARDWARE SALES.
DUPLICATION OF COMPUTER PROGRAMS IN LARGE
QUANTITIES. MICRO SOFTWARE CONSULTANCY SERVICE.
See us at our stand at the 1979 Micro-Computer Exhibition at The
Bloomsbury Centre Hotel, July 5-7.

GEMSOFT:- “Alverstone Lodge’’, Wych Hill Lane, Woking,
Surrey (04862) 60268
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THE TRIED AND TESTED
MICROCOMPUTER
SYSTEM

THAT EXPANDS
T0 MEET

YOUR NEEDS

SPECIFICATION:

*RCA 1802 8-bit microprocessor,
with 256 byte RAM

expandable 10 64K bytes

*RCA 1861 video IC 1o display
program on TV screen via the RF
Modulator

Single Board with:

Professional hex keyboard — fully
decoded to eliminate the waste
of memory for keyboard decoding
circuits

Load, run and memory protect
switches

16 Registers

Interrupt, DMA and ALU

Stable crystal clock

Built in power regulator

5 slot plug-in expansion bus
{less connectors)

ELF i

ELF 1l
BOARD WITH VIDEO OUTPUT

NOW ONLY
£79-95 '

<

™ To: Newtronics
The personal computer division of HL Audio Ltd 138
Kingsland Road, London E2 8BY 01-739 1582

I Please send me the items ticked below:
(Choose either components or wired and tested units) INC. \éAT

ELF II KIT COMPLETE WITH FULL WIRING INSTRUCTIONS AND OPERATING

86.35

ELF II KIT WIRED AND TESTED 107.95
ELF Il DELUXE CABINET 24.85
POWER SUPPLY (6.3V) for ELF Il 5.40
EXPAND YOUR ELF Il with the following hardware, a comprehenswe range that is being
continually increased through research and developme
GIANT BOARD KIT - includes a system mom(or/odnor mat works on alt 64K bytes
of possible memory; a cassette I/O routine for recording programs on an ordinary
cassatte; two 8 bit parallel /O ports with handshaking for connecting the ELF Il to

a printer and ASC |l keyboard or any 8 bit parallel interface. The serial RS 232 and

20ma TTY 1/O’s allow connection to printers, terminals or any serial I/O device 37.50
GIANT BOARD WIRED AND TESTED 59.40
4K STATIC RAM BOARD KIT — Add up to 16K on board. ELF Il will accept up to 64K
and

is addressabie to any page to 64K, Requires ELF |l expansion power supply 75.60
4K STATIC RAM BOARD WIRED AND TESTED %;g

EXPANSION POWER SUPPLY - required when adding 4K RAM Boards
I ASC Il KEYBOARD KIT - Complete with connector to piug directly into the ELF 1l Giant
Board and is powered by the ELF |l Expansion Power Suppl\(‘.eThe ASC Il Keyboard
follows the standard typewriter configuration and generates the entire 128 character ASC
Il upper/lower case set with 96 printable characters, with onboard regulator, parity logic
salection and 4 handshake signals 54.63

ASC |l KEYBOARD WIRED AND TESTED 70 22
ASC Il DELUXE CABINET 16.22
RF MODULATOR to use with TV 3.00

KLUGE PROTOTYPE BOARD - accepts up to 36 IC's in 40, 24, 18, 16 pin
formats with space available for an onboard regulator 13.82
86 PIN GOLD PLATED CONNECTORS (One required for each add on Board) 4.32
ELF 1l LIGHT PEN TO WRITE OR DRAW ON TV SCREEN 7.02
l AVAILABLE SHORTLY TO EXTEND THE SCOPE OF YOUR ELF Il
VIDEOQ GRAPHICS BOARD
THE SOFTWARE that makes ELF It an ideal machine with which to learn computer
techniques rapi 7
ELF Il TINY BASIC CASSETTE TAPE - Makes programming even easier.
Commands include: Save, Load, Let, It/Then, Print, Goto, Gosub, Return, End,
I Rem, Clear, List, Aun, Plot, Peek and Poke. TINY BASIC ALSO INCLUDES: 16
bit integer arithmetic +x +() and 26 variables A-Z and also comes fully
documented with an alphanumeric generator for direct dispiay on your TV 14.58
I ELF-BUG Monlitor Cassette eliminates the need to single step through a program
to find the contents, with the ability to run and edit from any point in the memory
I 'SHORT COURSE IN PROGRAMMING’ by Tom Pittman. Written specifically for

14.58

the ELF Il as a step-by-step course which fully exploits the potential of ELF If
‘SHORT COURSE IN TINY BASIC' by Tom Pittman teaches how to program in
I Tiny Basic 4.00

4.00

RCA 1802 Users Manual 4.00
AVAILABLE SHORTLY:

TEXT EDITOR ON CASSETTE, ASSEMBLER ON CASSETTE, DISASSEMBLER

ON CASSETTE

| enclose cheque/PO No. for €

(Add £2 post and packing for orders over £20) or charge
Barclaycard No.

Access Card No.

Name ...

I Address

Signature
Hours of business: Mon-Fri 9.30-5.30, Sat 9.30-1.00

Dealer Enquiries Welcome

Telephone Orders Accepted 01-739 1582
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Do you want fo buy

a MicroComputer? MP"? YSW'"
Digitus stocks a wide selection of micros lCl'_o ompu er
and provides expert advice, sizing and need software?

design.
Test some robust, proven computers: Digitus supplies application programs,
® Apple 11 systems, and tailormade software

systems.

We.specialise in business and
administration programs for Z80/8080
and MicroNova computers including:

@ Wordprocessing
® Mailing

@ Sales Ledger

® Purchase Ledger
® Nominal Ledger
® Stock Control

Also supplied: systems software for
Z80/8080 including CP/M, Extended
Basic, Fortran and Interactive Cobol.

[ ] [ ] .
Call, write or visit:
Digitus Ltd
Dumbarton House

® Cromemco

@ DG MicroNova

@ North Star Horizon

@ Processor Technology SOL
® Exidy Sorcerer

Choose from a range of peripherals:
Shugart, North Star, Sanyo, Sony, Lear
Siegler, Cifer, Centronics, Teletype.

Discuss and select a system to fit your
present and future needs.

[ ] ] .
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxtord Street

London W1
Tel: 01-636 0105

68 Oxtord Street
London W1
Tel: 01-636 0105

PS Alsoprovided:
micro skill, software, books and training.

Do you need help
fo design and process
your MicroSystems?

Through its MicroSkill Register of over
200 professionals, Digitus provides
experienced programmers, designers
and engineers to develop systems on
most micros including:

Do you want a
MicroSolution for
your business?

Some people want to buy equipment and
software and bolt it together for
themselves.

: 528/28080 : kAS:!;: 1N o Others want to buy a solution, a complete
® 6300 Sl system to meet their needs economically

and reliably.

Digitus provides MicroSolutions for
business, administration and
professional practices.

We analyse your requirements, specify
systems, choose suitable equipment and
software, tailor it to fit your people and
organisation, hold hands during
transition, train operators and managers,
arrange regular maintenance and
support.

In short, provide a total MicroSolution.

[ ] ]
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxford Street

Some of the Register people have their
own machines. Others work on customer
or Digitus equipment.

Whether you require a small program
written or a large system designed and
engineered, Digitus MicroSkill can
provide support.

[ ] ] .
Call, write or visit:
Digitus .
Dumbarton House
68 Oxford Street

London W1
Tel: 01-636 0105

PS Applications to join the Register
are welcomed. Please send C.V.

and two professional references. London W1

Tel: 01-636 0105

PRACTICAL COMPUTING August 1979

23



BUY
AN

"clppkz computear

SYSTEM

WITH FULL SUPPORTING
SOFTWARE

from
Scotland’s leading dealer

Demonstrations from:
Peter MacNaughton

Annfield Glenaimond, Perth
Tel: (073 888) 267

@ Circle No. 137

BIRMINGHAM’S OWN
PET SHOP

20014K
2001-8K
2001-16N
2001-32N

FLOPPY DISK.
PRINTERS
PETACT
PETSOFT

All models in stock at “Discount Prices”
KIM-I. NASCOM |. BETSI KIMSI
HP terms available from £100 deposit, balance payable
over 12-18-24 months.

Access - Barclaycard, 'phone .your order. Despatched
same day service

Securicor - BRS - BR - PO - your choice.
BUY WITH CONFIDENCE
Sales - service - satisfaction

CAMDEN ELECTRONICS

First Floor, 462 Coventry Road, Small Heath,
Birmingham B10 0UG
Showrooms open Mon-Sat. 9am-6pm
021-773 8240

® Circle No. 138

Announcing the arrival of

Chiltern Microcomputers Limited

Serving the needs of the serious user

Stockists of 1TT 2020 {Apple)

Microstar 45 with multi-tasking facility

Printers and VDU's

An extensive library of commercial application packages is available such as:

* Sales Ledger
* Stock Control
* VAT Recording

Packages can be modified to your requirements or we can write systems to your specification

Contact: Chiltern Microcomputers Ltd.

7, Amersham Hill,
High Wycombe,
Bucks HP13 6NQ.
Tel: High Wycombe (STD 0494) 20416

CML

* Incomplete Records Accounting
* Word Processing
* Mailing Lists

CML

® Circle No. 139
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Introduction to Microcomputers:
Vol 0: Beginners Book
Vol 1: Basic Concepts

Vol 2: Some Real Microprocessors (with binder)

Vol 3: Some Real Support Devices {with binder)
Updating subscription (6 issues) for Vol 2
Updating subscription (6 issues) for Vol 3
Updating subscriptions for Vol 2 & 3

1 Updating issue (specify for Vol 2 or 3)

1 Binder (Specify for Vol 2 or 3)

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design

BASIC Computer Games
What To Do After You Hit Return
8080 Galaxy Game

Computer Rage (A Board Game)
Artist and Computer

Games, Tricks and Puzzies for a Hand Calculator

Z80 Instruction Handhook

8080 Programmers Pocket Guide
8080 Hex Code Card

8080 Octal Code Card

Dr Dobbs Journal Voi

Best of BYTE

Scelbi BYTE Primer

Best of Creative Computing Vo! 1
Best of Creative Computing Vol 2
Best of MICRO-6502 Journal

8080A/8085 Assembiy Language Programming
6800 Assembly Language Programming

8080 Software Gourmet Guide and Cookbook
6800 Software Gourmet Guide and Cookbook

Magazine Subscriptions:

Subscriptions start within 3 weeks
MICRO-6502 Journal (12 issues)
Personal Computing (12 issues)
Interface Age (12 issues)

Dr Dobbs Journal (10 issues)
Computer Music Journal (4 issues)
Recreational Computing (6 issues)
BYTE (12 issues)

Creative Computing (12 issues)

Kilobaud (12 issues)

Microprocessors from Chips to Systems

HOW TO ORDER

Please note our prices include
postage and packing, but not insur-
ance, if wanted add 12p for every
£10 of books ordered. Make che-
ques, PQO’s etc. payable to:~

L.P. Enterprises.

CREDIT CARDS accepted
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS
N.B. Diners Club orders cannot be
accepted by telephone.

Phone: 01-553 1001 for Credit Card
orders (24-hr answering service)

[ERFPRISES

A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND MAGAZINES
FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL AND RETAILER.

Vol 2: Some Real Microprocessors (without binder)

Vol 3: Some Real Support Devices (without binder)

Microprocessor Interfacing Techniques £8.75
£5.95| 280 Microcomputer Handbook £7.50
- £6.30] TV Typewriter Cookbook £7.50
£18.95| T.T.L. Cookbook £7.50
£24.70] CMOS Cookbook £7.95
£11.95] IC OP-AMP Cookbook £9.50
£17.70| RTL Cookbook £4.25
'£18.95| IC Timer Cookbook £7.50
£18.95{ The Cheap Video Cookbook £4.30
£30.00 .
£4.00( Introduction to Personal and Business Computing £4.95
£5.75] Getting Involved with your Own Computer £4.75
Your Home Computer £5.95
How to Profit from Your Personal Computer £6.50
£6.30
£6.30 | Hobby Computers are Here £3.95
£6.30| New Hobby Computers £3.95

Understanding Microcomputers and Small Computer Systems £6.50

£5.50| Instant BASIC £7.50
£8.95| Basic BASIC . £6.50
£6.95 | Advanced BASIC £6.00

My Computer Likes Me . . . When | Speak in BASIC £2.75

£6.95 | Introduction to PASCAL £3.95
£3.95

Accounts Payable and Accounts Receivable £10.95

£2.49] Payroll with Cost Accounting £10.95

General Ledger £10.95

£2.95 | Basic Software Library:

£1.95| Vol 1: Business and Games Programs £17.50
£1.95| Vol 2: Maths, Engineering and Statistical Programs £17.50
£1.95| Vol 3: Advanced Business Programs £26.95

Vol 4: General Purpose Programs £7.95

Vol 5: Experimenters Programs £7.95

£10.00 | Vol 6: Miniature Business System £32.50
¥ Vol 7: Chess/Medbil/Wdproc Programs £26.95
£9.95
£6.95 | Some Common BASIC Programs £6.30
£6.95 | Computer Programs that Work (in BASIC) £2.55
£5.50 | First Book Of KIM £7.00

8080 Standard Monitor £9.95

£6.45 | 8080 Standard Editor £9.95
£6.45 | 8080 Standard Assembler £9.95
£6.95 | Special Package: 8080 Assembler, Editor, Monitor £20.00
£6.95 | Bar Code Loader for 6800, 8080, Z80 and 6502 £1.75
Tiny Assembler for 6800 Systems £5.75
UK Overseas
Price Price Magazine Back Issues:

Micro-6502 Journal £1.50
£14.50 £15.00 Personal Computing £1.75
£16.00 £17.00 |Interface Age £2.25
£20.00 £21.00 ROM £1.75
£13.00 £13.50 Dr Dobbs Journal £1.75
£10.50 £11.00 Computer Music Journal £3.75

£8.00 £8.50 People’s Computers (recent issues called Recreational Computing)  £1.75
£21.00 £21.00 BYTE £2.25
£16.00 £16.50 Creative Computing £1.75

Calculators and Computers £1.75
£20.00 £21.00 |Kilobaud (reprintsonly) T.B.A.

73 £2.25

£7.95 { Magazine Storage Box {Holds 12) £1.25
THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE APRIL 1979
DUF TO FLUCTLATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHQUT NOTICE
I Send to address above All Orders must be Prepai(?]

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days

Room PC

313 Kingston Road, liford,
Essex, IGl 1PJ, England
01-553 1001

Indicate P t Method: h
! ndicate Paymen Total Enclosed £.......... [

, .......My cheque, P.O., LM.O. is enclosed in Sterling on U.K. Bank I
....... Charge to Barclaycard/Visa/Access/Diners/American Express

| Credit Card NO . ... oot e, Expiry Daté.............. |

| NG .. o e - v SR O B e L I
LYo [ =TT O ST S PP SV PRSI
...................................................................................... POSTCODE.. N

| Signature

— ............... __ —J

Prices subject to change without notice.

TRADE ENQUIRIES WELCOME

PRACTICAL COMPUTING August 1979
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STRATHAND FOR NASCOM-1

IN SCOTLAND

Ko o
'« PERIPHERALS

9
Pet Peripherals

NASCOM 1: In stock

3 : Internal memory expansion 24K £320
Nascom 1 buffer boards 8, 16 32K RAM (full instructions included)
boards. Zeap on tape. External memory expansion
- -, e of ) (available from 8K to 32K) from £169
(Please note it is not our policy to advem§e Nascom products which 8K Plug in cards for above £85
are not currently available.) Anadex DP-8000 printer
) (including |/EEE interface for Pet) £679
Also available from STRATHAND Pet 2001 8K £550
8K Basic on tape £35. Compatable with T2 T4 or B-Bug. Pet 2nd cassette deck £55
) i Kim-1 available ex-stock £99-95

HIGH QUALITY PROFESSIONAL MONITOR KIT 9in
or 12in; INCREDIBLE RESOLUTION; phone or write
for details

We also stock a comprehensive range of software
for Commodore Pet.

Send for our comprehensive hardware and soft-
ware catalogue.

Add 8% VAT to all items.

Books and Software ideal for schools and Colleges
now available.

Computer Division

)|

Callers welcome

.

STRATHAND

44 St. Andrew's Square, Glasgow G1 5PL

GLASGOW (041) 552 6731
Telephone order welcome with- Access
and Barclaycard.

D.A.M.S. (Office Equipment) Ltd.,
30/36 Dale Street,
Liverpool L2 5SF

® Circle No. 141
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SMALL SYSTEMS ENGINEERING LTD.

(Incorporating R. BAILEY
62 New Cavendish Street, London W1M 7LD, Tel:

ASSOQOCIATES)
01-637 0777, Telex: 8813085 Abacus

SUPPLIER OF PET-MEMORY BOARDS AND
INTERFACES THROUGHOUT EUROPE

Sote official U.K. Agent for PME memory boards.
We provide approved technical back-up, up-grade and service
facilities for these boards in the U.K.
Internally mounting memory boards available in 2 configurations;
—24K . ... £328 —32K ... £432
IEEE-488/RS232C SERIAL INTERFACE
—Full lEEE address decoding, RS232C or 20mA loop output,
—Switch selectable Baud Rate, Crystal controlled Baud Rate timing,
—Boxed units complete with connectors, full operating instructions
and sample programs supplied
—Lower Case Printing
—Serial Interface B, input and output . . . .
—Serial Interface A, outputonly . . .. £106
IEEE-488/CENTRONICS TYPE PARALLEL INTERFACE
Low cost unit without {EEE address decoding
Also suitable for Anadex DP-8000C Printer . . . . £45
ANALOG INPUT/OUTPUT®
—IEEE-488, 16 Channel, 8 Bit A-D . ... £300
—IEEE-488, 8 Channel, 8 BitD-A . ... £400
CUSTOMINTERFACE DESIGN
Interfaces designed for special applications. Interfaces supplied so far
include Analogue input/Qutput, XY plotter, stepper motor control.

NOW AVAILABLE COMPUCOLOR il MODEL 3

—13in. 8-colour CRT. 8080 Microprocessor.

—16K extended disk BASIC in ROM.

—71-Key detached keyboard.

—8K RAM memory for user programs.

—=64 characters per line by 32 lines per page.

—Special graphics package with 128 X 128 point
plotting.

—Built-in mini-floppy disk drive.

—50 pin bus.

—RS-232 /O port for serial printers, etc. . . .£1,390

P & T 488 S-100 IEEE-488 INTERFACE

—Interfaces S-100 computers to the IEEE-488
instrumentation bus. J

—Functions as a 488 controller, talker or listener.

—Three software packages available:

North Star DOS/BASIC interface CP/M interface.
Custom systems interface

PET INTELLIGENT TERMINAL SOFTWARE PACKAGE

A software package which, in conjunction with an Interface B
enables the PET to operate as an intelligent terminal. The software
implements full IBM or DEC protocols . . .. £100
TV/VIDEO MONITOR INTERFACES '
—Video and UHF output {plugs into aerial socket of domestic TV)
= 635
IEEE-488 TELEX PUNCH AND INTERFACE
—50 chars/sec. Telex punch . . . . Price to be announced

*All enquiries on analog /O ring 01-387 7388

TERMS: All prices EX. VAT, All orders C.W.O.
Cheques should be.made payable to SMALL
SYSTEMS ENGINEERING LTD. Orders should
include £2:50 P&P per unit. All goods supplied
under 90 days warranty.
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DYLE HOUSE/Present )
; )
TRS-80 Special

Dual density, double sided 8in. discs {2
megabytes) _

Dyle House Business Basic & Disc Operating
System.

DRI. 140cps full-width printer.

Plus a very special option.

“Multi Cluster Intelligent Disc Controller”.
As many units as you wish linked into a
single communications network.

Free Business Software
Accountancy/Payroll/Stock
control/Manufacturing/ Fully Integrated Sales
Control/Invoice & Purchase Orders.

System prices starting at £4,000, coming
soon—
Dyle House System 2000

Dyle House Limited
Brook Crescent, London E4. 01-529-2436.

.

@ Circle No. 144

Commercial Software Packages
for Small Gomputers

Do you need software to run your business ?

VIDEO SOFTWARE’S PACKAGES COVER THE
FULL RANGE OF COMMERCIAL APPLICATIONS
AND HAVE BEEN SPECIFICALLY DESIGNED TO:

* Be machine independent

* Stand alone or form part of an lntegrated system

* Be adaptable to suit a wide range of Businesses
including the following:

WHOLESALE/CASH & CARRY
CONTRACT BUILDERS/PLUMBERS

HOTELS
ENGINEERING

IMPORT/EXPORT TRADE
EMPLOYMENT AGENCY
GARMENT TRADE

WINE TRADE
MOTOR TRADE

ACCOUNTANTS:

Our packages are available on the following

computers:
*DIGICO
DBS16

For further details contact:

€,DVIDED

/ SOFTWARE LIMITED

M16E
*C.A.lLLS14

*DACOLL

Mrs D. G. Smith
Video Software
Stone Lane
Kinver
Stourbridge
West Midlands.

Tel: Kinver (038483) 2462 or Stourport (02993) 77498.

o | MAKE A NOTE OF OUR NUMBER;
YOU NEVER KNOW .

ARE YOU ABOUT TO
BUY A'PET' ?

yes
DO YOU LIVE WITHIN no

MAIL ORDER. OR

50M OF NW LONDON MOVE NEARER!

yes
DO YOU WANT TO PAY THE NATIONAL DEBT NEEDS
THE LOWEST PRICE? PEOPLE LIKE YOU..
yes
ARE YOU ONLY FREE WE ARE OPEN NORMAL HOURS
_AFTER NORMAL HOURS TOO! J

Yes jo-
YOU ARE EN-ROUTE TO
L&J COMPUTERS

JUST FOR STARTERS 7

PET 2001-4 £419 + vat

WE ARE OPEN ALL HOURS PET 2001-8  £499+ vat

QUR PRICES ARE THE PET 2001-16 E£599+ vat

LOWEST IN THE UK. PET 2001-31  £589+ vat
+PRINTERS

RING 01-204 7525 ’;t)?;aisns

A [ +
i + INTERFACES |

L1
WE ACCEPT: VISA EXTRA SPECIAL OFFER THIS
ACCESS: BARCLAYCARD MONTH:
CARD BACKED CHEQUES
CASH PET 2001-8
FOREIGN CURRENCY + CENTRONIC 779 PRINTER
+ INTERFACE

ALL FOR £1290 ¢ vat
YOU WORK QUT THE SAVING It

DON'T DELAY -
PHONE
TO-DAY!

L&J COMPUTERS: 01-204 7525 )
NW9 9P,

@® Circle No. 146

MODULAR MICROCOMPUTER
SYSTEM KITS

Our kits are based on the National Semiconductor
SC/MP microprocessor. They offer a unique stage-by-
stage 'building and learning system which develops
from a simple digital display unit, through a HEX
address and display stage, to a complete minicomputer
with ASCI| keyboard and video display output.
Additional facilities are in preparation, including
Software. Many of the kits can be used to supplement
other systems.

RAM 1/0 board £26-75 Basic SC/MP board £23-25
CPU board £42:90 Bus board £3:00
Memory Extension £38-50 HEX 1/0 £62:55
4K RAM £92:95 Power Supply unit £19-50
Cassette interface £16-50 Control EPROMS £37-00
ASCIl Keyboard £46-50 Video Display Terminal £69-00

For further information please send SAE
Please make cheques payable to de Boer Elektronika.
All prices include VAT, please add 50p for P & P.

ORDER FROM: de Boer Elektronika, 2 Lynn Road
Grimston, Kings. Lynn, Norfolk, PE32 1AD.
Telephone: 04856-553

Kisine Berg 39-41 Eindhoven I
Nederiand, 1ol 040-448229

® Circle No. 145
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MIﬁEL OF Iirdnmnou Lo Mol

1 FRANCIS AVENUE, ST ALBANS AL3 6BL ENGLAND PHONE 0727 52801 TELEX 925859

1 FRANCIS AVENLE, ST ALBANS AL3 6BL ENGLAND PHONE 0727 52801 TELEX 925859
r SELECTED MICROCOMPUTER BOOKS
8080
OSBORNE Aden. £5.90 808C Programming For Logic Design
1976 300pp Recommended for elecironice engineers
0931988 04 7
LEVENTHAL Lance 5.90 8080C/8080A Assembly Lenguage Programming
1978 400pp Recommended for programmers
0931988 10 1
BARDEN Witliam 6.50 How to Progrem Microcomputers
1978 256pp Compares 8080 s £200 vs 8502 with actual coding
067221459 8 for various tasks
LARSEN et al 7.00 8080/8085 Softweare Désign
1979 304pp
0672 21541 {
Z80
OSBORNE et al 5.90 280 Programming For Logic Design
1978 372pp Popular reference book {or englresrs
0931988 11 X
BARDEN Williem 7.30 ZB0 Microccmputer Handhook
1978 304pp Recommended for those new to the 780, cevers
0672 21500 4 hardware, softwzre and wseful subrovtines
6800
POE Eimer 500 Using The 5802 Microprocessor
1978 .176pp Handy reference hook
0672 21512 €
OSBORNE Adam 5.90 6800 Programming For Logic Design
1977 300pp For electrenics enginesrs
093198805 5
LEVENTHAL tance 5.90 6800 Assembly Language Progremming
1978 400pp Very pooviar book for educaticns! use
0931988 12 8
6502
FOSTER Caxton C 6.80 Programmlng A Microcemputer: 8502 or,
1978 234pp Micropraarsmming MOS* KIM-1
0201 01995 7
ZAKS Rodnay 7.50 €202 Progremming The §502
1978 250pp
0 89588 009 1

SELECTED MICROCOMPUTER BOOKS

HARDWARE
MIMS Forrest £4.40 Optoelectronics
1975 192pp Theory and practice of LED, LCD, Laser & Fibre
067221180 7 Optics including aids for the blind
LANCASTER Don 4.40 Cheap Video Céokbook
1978 256pp Packed with good ideas at a low price
0672 21524 1
MORRIS N M 4350 Semiconductor Devices
1976 17 Comprehensive textbook
0333 18576 §
LANCASTER Don 7.00 TTL Cookbook
1976 336pp
0672210355
LANCASTER Don 7.70 CMOS Cookbook .
1977 412pp What CMOS is, how to use it, mini catalogue of
067221398 2 CMOS devices, techniques, applications
Fairchild Corp 10.90 Semiconductor Processing
1978 224pp -
0 87909 867 3
GLASER/SUBAK-SHARPE  12.00 integrated Circuit Engineering Design, Fabrication

1977
0201 07427 3

OGOIN Carol Anne
1978 224pp

0 13 880985 1
LESEA/ZAKS

1978 420pp
089588 003 2
HUNTER R P

1978 412pp
013054302 3

KLINGMAN Edwin

1977 48
013581419 ¢

OSBORNE et al
1978 1,373pp
0931988 15 2
0931988 16 0

OSBORNE et al 11.00 Volume 3: Some Real Support Devices

1978 652pp Looseleaf data and opinions on memory, /0 and
0931988 187 communications chips in looseleaf form
0931982 195 ‘3.50 Binder for above Volume

OSBORNE ot al 19.00 Looseleaf updates (6 issues) for Volume 2
1978/1979 19.00 Looseleat updates (6 Issues) for Volume 3
subscription

and Applications

SYSTEMS DESIGN

6.60 Microcomputer Design
Oriented to the 8080

7.50 CRO:I Microprocessor Interfacing Techniques
A popuiar source of ideas and circuits for
interfacing peripherals
$1.70 Automated Process Control Systems Concepts
and Harcdware

16.50 Microprocesscr Systems Design
Lucid textbook which uses ten different-micro-
processors to illustrate design. concepts
14.00 Volume 2: Some Real Microprocessors
Unbeatable value for money with details and contrasted
opInions on over 20 microprocessors:
3.50 The catchi Binder for above looseleat Volume

32:00 Joint updates (12 issues) for both Volumes

@ Circle No. 148

NEW VLC 8 x 4 Configuration only £4675.

Three reasons why you should
buy our computer.

W

1. 1tis manufacturedin England to
an exceptionally high standard-sowe
can give 12 months matenal and
labour warranty.

2. Its performance is outstanding,
transfer rate between disc dnive and
computer is guaranteed notless than
1 sector per 0166 seconds. Analogue
to digital conversion cards available.
Alsoincluding afacility for additional
VDU's.

3 « Total Software Business Package
atapproximately £1,200.

Vlasak Electronics Limited,
Thames Building, Dedmere Road,
Marlow, Bucks. Tel: Marlow
(06284) 74189. Telex 847008,
Dealers enquiries welcomed.
We are also a main dealer for Apple 2
andPET.

64K Computer VLC 8 x 4 (£1990), 1.2 Megabyte Disk Drive (£1890), 1 VDU inclusive of connecting card (£7985), Total £4675. 1 Bi-directional Matrix
Printer from £855. connected or 1 Daisy Whee! Printer from £2450 connected. Each additional Disk Drive £1100. Each additional VDU £795.

28
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DATRON

of

SHEFFIELD

Microcomputers — Peripherals — Software — Books

[4Cromemco
WHY PAY MORE?

“Construction never less then
excellent” (Practical Computing Feb. '79)

System 2 — Dual Disc — 64K — £2294
System 3 — Dual Disc — 32K — £3444
System 3 — Dual Disc — 64K — £3786
Z - 2D Hard Disc + Dual Floppies
64K - £6250
plus VDU's, Printers,
Software: — ‘
Database, Word Processing, 16K Basic,
Fortran, Cobol at £65.00

Cromemco-Appointed Dealer

plus Centronics, Lear Siegler and Teletype

Our Most
popular titles: —

Books

Introduction to Personal and
Business Computing
A comprehensive and simple introduction

Microprocessors-Chips to Systems £7.95

Basic text for Technically Minded
Introduction to Microcomputers

£5.75

ITT 2020 (Apple 1l)

Complete Business System including

software and printer
from £3500 or
16K — £950
32K - £1114
48K — £1278
plus Discs and Printers

Software:—
Sales Ledger, Purchase Ledger,

General Ledger, Payroll and Stock Control

from £295.
T Appointed Dealer <

{llustrating Basic
Serialized by Practical Computing

Instant Basic

The fun way to learn

Basic Basic .

One of the most widely sold
Advanced Basic

Vol 0 — The Beginners Book
Vol | — Application Technigues
Microcomputer Primer

How they work for beginners
Micreprocessor-Interfacing

Techniques
introduces basic concepts

Z80 Microcomputer Hand Book
Essential information on Z80

Send s.a.e. for lists or VT
visit our easily .

accessible showroom % Inter Clty o AI\‘I/IGU.'\ZA)
for demos

What is says
How to Program Micros

£5.95
£5.95

£6.35
Z80 Prog. for Logic Design

For programmers and logic designers

Some Common Basic Programs

76 programs, finance, maths etc.
Basic Computer Games

Why not? Complete listing and
sample run, plus description

£2.25

£7.20

£5.40

£4.80

£7.15

Assembly Language for 8080, 6800 & 6502

£5.95

£6.45

£5.50

(zcommaodore

The well-established PET with integral
keyboard and screen.
4K — £460
8K — £550
16K — £675
32K — £795
Plus all popular games and
VAT
Address book
Current Account
Stock Control
Payroli
Invoicing
Basic Tutorial
Send s.a.e. for full list.

- £15
- £6
- £12
- £12
- £25
- £20
- £15

Peripherals + National Maintenance by CFM Ltd.

Computer Quiz Book £5.45

Test your knowledge
Fun with Computers and Basic £5.45
Intro. to Computers and Basic
The Best of Byte

From first 12 issues

The Best of Creative Comp.
Vol. 1 or Vol. 2

General Ledger £10.95
Accounts Payable/Receivable £10.95
Complete testing source listing
File layouts, formats all in Basic
ITT 2020 Handbook Set

PET Handbook Set

Read before you buy

Cromemco Catalogue

£8.49

£6.95

£10.00
£6.00

£1.00

from Single card to System 3

Send s.a.e. for full list

S D Gmm MU GID GID GIN GED GEN GEN RS SN (NN NN GEN (NN GEN GEN GEN YEF MNP GNP EIN OF: GIn (IN GIN GIN IR G SNF (IR BIN Sm G Sm GR Gn Gm EN GR Gn SR SR TS E; iy,

Cheque Enclosed [] or PR MAIL, "PHONE or TELEX YOUR ORDER - 24 HOUR SERVICE 1\

Charge £ to Card No:— .@ Please seNnd me........ccoevecevvvveieeceiiiieeeceereseenes e WU i

..................................................................................................................... |

DTN D e T I S — :
Hardware prices plus p. & p. Add 12p insurance on books if required.

i 2 ADD 8% VAT to all items except books. Prices correct at going to press. |

Cardholder's @ddress ..........ccciiuiiiniiir it eee |

. DATRON inrerrorm LTD. ,

L e B 1w aa 850 - 852 Ecclesall Road, Sheffield S11 8TP Telephone: 0742 363337. |

Telex: 547151

‘-———--—-—-- R N W e W W W I T W T
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SORCERER

A real
business computer
designed by
business people .........

NORMAL TV

-

*+ 1,920 CHARACTER
DISPLAY

\

* PLUGIN
PROGRAMME CARTRIDGES
/

*+ OUTPUTS TO
.~ PRINTER

» EXPANDS TO 48 K

* W |
DNE PREERISIND *» MANY EXPANSION FACILITIES

system, BK Micrasott BASIC in separdte plug in phetal devicrs, such as Fioppy disk diives, voice
Rom Puc TM cartictge, composite video of 64 agnition synthesis hattery back up hoatd i case
chars 30 haes, 128 upper lower case ASCII 0l ute, adiition.d memoty bodids, E PROM
character set and ¢ 128 user detined graphic symbaols cards qive you 1he tacility 1o program dast 1o program
up to 32K o0 husttd RAM memary, opetators your own ROM memories This 15 the most
mat BASIC pragramming manudl und cassette drt fixable system that’s now available
videa cables, conmwmction S100 tbus expansion o the home and buss uch d low pric

Qiving geesss 1o the spectium ot exciting "

The Sotcerer Computer 15 a compietely assembled

and tested computer system ready to plug m and

ustt The standard configuiation includes 63 key
typewriter style keyboard and 16 key numenic pad,
duat cassette 1 O, with remote computer control at
300 and 1200 liaud duta rates, RS232 seral | O for
commuitucation, patallel port far diuect Centronics
prntec atdachment, 280 processor, 4K ROM aperating

e

N U

LANCASHIRE

051 236 0707 MICRODIGITAL 25 Brunswick St.. Lverpool L2 BJ
WEST YORKSHIRE

053 65094 BASK COMPUTING Oakvitle, Oak north Rd | Keighly

NOW CONTACT YOUR LOCAL DEALER . )

PRICES £

.. OR SEND COUPON Sorcerer 650 I

SHEFFIELD
511 8PN

FOR FURTHER
INFORMATION

16K
32K
630K
143K
S100

Line Printer

Video Display
Development Fack
Word Processing Pack
Technical Manual
Memory E xpansion 16K

Sorcerer 760
Sorcerer 859
Dual Disc Drive 1,200
Single Disc Drive 500
Expansion Unit 210

850.00
240.00
70.00
70.00
8.95
110.00

Factor One Computers Ltd.

11 17 Market Place,
Penzance.
Tel: (0736) 66336 or 66565

0742 668767 E.S MICROCOMPUTERS 7 Berkiey Precint, Ecclesall Ro

NORTH WALES
0248-52042 TRYFAN A v SERVICES 3 Swiits Bldgs . High St , Bangor, Gwynedd

AVON
0272-292375 ELECTROPRINT 5 Kingsdown Parade, Brislol BS6 5UD

NORTH HANTS
0536-83922 H.B COMPUTERS | TD. 22 Newland St . Kettering

LONDON & Counties
BERKSHIRE
0635-30505 NEWBEAR COMPUTING STORE 40 Bartholomew SI , Newbury RG14 5L

KENT
01-300 0380 tNFORME X 61 Harland Avenue. Suicup. DA1S INY

SURREY
0276 34044 MICROBITS 34b London Rd , Blark water, Camberiey

027662506 T & vV ) MICROCOMPUTERS 165 Landon Rd , Camberiey

® Circle No. 151
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Editoria] s

HoBBYIsT. There is no way round it — that’s an embarrassing
word to write. It describes your editor, most of the people who
work on this magazine and its sister, WHICH COMPUTER? and, I'm
sure, the vast majority of the people who read it. Accurate as it
is, it is not the word you would choose. Yet try to think of a
better. It's difficult.

Why is it such a bad word? Because it has the air of fumbling
inefficiency, or self-indulgence in an occupation which is essen-
tially closed, of interest to its performer and no-one else.

In a sense that is true. People who think about computers tend
to live in a private world which is different from everybody
else’s. The things we fret about are often inexplicable to our
nearest and dearest, and even when we manage to explain them
it’s often impossible to explain why it was interesting in the first
place.

Yet there is a great difference between the preoccupations of
the computer hobbyist and, say, those of the stamp collector.

It is not news that the world is being revolutionised by mic-
roelectronics. It is easy to say that, hard to visualise the vast ard
probably painful changes which will have to be made as indus-
trial civilisation sloughs off the dead shells of obsolete industries.

What is new, and doesn’t seem to be appreciated, is that the
change is being made from beneath. For the first time it is not
being imposed from the top.

Governments and huge companies have not issued diktats that
the microprocessor shall henceforth alter everything. Just the
reverse. They are carried along on a tide of invention which is
bubbling-up round their feet, coming from the heads of
thousands of “hobbyists”” who are inventing new chips, new lan-
guages, new ways of using microcomputers because they are in
love with it all. They — well, we — find it all so exciting we
couldn’t stop even if we wanted to do so.

Only the beginning

Sometimes things all seem to change so quickly you haven't
even time to read the paper before the world is different. And I
am sure we have seen only the beginning of it yet. The western
world is like a ski jumper who has just pushed off at the top of
the mountain.

He's crouching, beginning to gain speed. The wind starts to
whip at his goggles, he fidgets to get his balance. Before him the
great hill drops away in a sickening fall. People at the bottom are
just dots.

The thing is he's never made the jump before. “He™ is the
state, the body politic, Hobbes' Leviathan. The minipeople rid-
ing on his shoulders are us — the hobbyists, the fanatics, the
lovers of the emerging mind in the machine.

We are taking a huge responsibility on ourselves. Will the poor
old body-politic make the jump? Will he get his skis tangled up
in his bus? Will we, like over-ambitious fleas, crash with him?
And when he reaches the bottom, what will be his reception?
The people there may not be friendly. They may be Chinese.
They may be throw-backs to a barbarian age. They may be sili-
con, having freed themselves from the tyranny of human mas-
tery, in whose veins no milk of human kindness flows.

Enough of sci-fi country. To change the analogy, microelec-
tronics is opening up a new Wild West. Huge, rich territories are
there for the grasping. We, the hobbyists flooding into the new
land, are so thin on the ground that we find ourselves doing
whatever has to be done.

A 21-year-old sells his pocket calculator to finance a $100
million business (Apple). A telephone fitter becomes a director
of a booming computer business (Research Machines). As a suc-
cessful manufacturer said to me: “If you have talent and you are
not too greedy, you have to succeed.” The tide has not flowed
so strongly for 150 years. The last time was the opening up of

The Hobbyist

B ] ]

engineering. Then 20-year-olds found themselves driving rail-
way lines through farms which had scarcely changed for 1,000
years, building bridges, ordering towns, designing vast ships —
the people stood open-mouthed around them, amazed by the
audacity of their youngsters who had. taken a new technology
and made it their own.

We, the hobbyists, are the settlers in this new land. We have
amazing opportunities, we have a thing to do we love, which we
would do even if there were no rewards. '

Great responsibilities

But we also have great responsibilities. We make decisions
freely today because the land is open and uncrowded but we are
laying the foundations of the world of the 21st century. Just as in
the West great cities grew up around ranch-houses as cattle
bosses founded dynasties which today control huge banking, oil,
manufacturing empires; so we are now starting things, setting
standards which will spread like cystallisation across the world.
We have to think very carefully what we are doing.

The Dol said recently that the rejuvenation of Britain's indus-
try through microelectronics was likely to be severely crippled by
the lack of engineers trained in using these new devices. It was
estimated that there were only 4,000 to 5,000 engineers in the
country who really understood the microprocessor.

There must be easily as many people again who read this
magazine, who perhaps think of themselves as being only hob- |
byists but understand the micro very well. You, gentle reader,
may be a nationally-important intellectual resource. Think of
that.

In fact, we thought about that, and concluded that we didn't
know nearly enough about the reader, gentle or otherwise. So, to
discover more, there is a questionnaire in this issue. Please fill it
in and return it. It will, we hope, produce information of great
value to everyone interested in microcomputing.

PRACTICAL COMPUTING  August 1979
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PET SWTP

GRAMA (WINTER) LTD

This is how your business appears on the screen
A complete Business Program Package free with the purchase of a 32-40K computer system. At
stand 46 Microprocessor Show only.
Approx 60 entries * updates require only 1-2 hours weekly and your entire business is under

control.
* PROGRAMS ARE INTEGRATED SELECT FUNCTION BY NUMBER
1=ENTER NEW NAMES/ADDRESSES 13=PRINT CUSTOMER STATEMENTS
2=% ENTER/PRINT INVOICES 14=PRINT SUPPLIER STATEMENTS
3=% ENTER PURCHASES 15=PRINT AGENTS STATEMENTS
4=% ENTER A/C RECEIVABLES 16=PRINT VAT STATEMENTS
5=ENTER A/C PAYABLES 17=PRINT WEEK/MONTH SALES
6=ENTER/UPDATE STOCKS REC'D 18=PRINT WEEK/MONTH PURCHASES
7=ENTER ORDERS REC'D 19=PRINT YEAR AUDIT
8=EXAMINE/UPDATE BANK BALANCE 20=PRINT PROFIT/LOSS ACCOUNT
9=EXAMINE SALES LEDGER ) 21=UPDATE ENDMONTH FILES
10=EXAMINE PURCHASE LEDGER 22=PRINT CASHFLOW ANALYSIS
11=EXAMINE ORDER BOOK 23=ENTER PAYROLL
12=EXAMINE PRODUCT SALES 24=RETURN TO BASIC

WHICH ONE (ENTER 1 TO 24)

EACH PROGRAM GOES IN DEPTH TO FURTHER EXPRESS YOUR REQUIREMENTS.

FOR EXAMPLE (9) ALLOWS: a. list all sales; b. monitor sales by stock code; c..invoice search; d. amend
ledger files; e. total all sales.

THINK OF THE POSSIBILITIES, AND ADD TO THOSE HERE IF YOU WISH
Frice tor above: Version 1 (excluding programs 19, 20, 22, 23) — £275 plus VAT; Version 2 {including programs 19, 20, 22, 23) — £375 plus VAT; version 3 (including
sorts and incomplete account handhing) — £476 plus VAT, or full isting plus manual to be typed-in on most computer systems £150. Barclaycard enquines welcome.
b;ardware systems tailored to your requirements (SWTP and PET) from £600 to £5,000 approx. Above package is intended to work with processor, twin-floppy
and printer.

-LIST OF FUNCTIONS AND FILES IN THIS PACKAGE —— )

'Program 1 BUS displays above options

Program 2 TRANSAC1 creates invoice file containing all sales information ‘ {
Program 3 TRANSAC2 creates accounts received file

Program 4 TRANSAC3 prints sales invoices and credits {
Program 5 TRANSAC4 enters invoice details to monthly ledger

Program 6 TRANSACS enters invoice details to 2nd ledger for payment

Program 7 TRANSACE links current invoice files to old file for third copy purposes

Program 8 TRANSAC7 updates payment ledger with monies received and rejects discrepancies

Program 9 TRANSACS8 prints final total outstanding and enters to liquidity

Program 10 PURCHAC1 enters purchases made and creates ledger file

Program 11 PURCHAC2 enters monies to be paid out, with a check against discrepancies
Program 12 PURCHAC3 updates purchase ledger file with new entries

Program 13 PURCHAC4 evaluates old creditors balances and updates to include purchases
Program 14 PURCHACS5 updates creditors balance to include payments made out ‘
Program 15 PURCHACG6 evaluates and prints new ledger balances and gives final liquidity balance

Program 16 ADDRESS examines, adds, amends, prints lists of address files (up to 999)

Program 17 STOCK examines, adds, amends, prints lists, gives valuations of stocks on hand
Program 18 ORDER examines, adds, amends, prints lists, valuations and confirmations to clients
Program 19 TRANSPRT examines, adds, amends, prints lists of ledger entries and stocks sold
Program 20 PURCHPRT examines, adds, amends, prints lists of ledger files

Program 21 VATPRT lists ledgerfiles for three months and prints vatform entries

Program 22 CUSTPRT prints customer statements with aged debtor analysis for 1 or all clients
Program 23 AGENTPRT prints agent statements for 1 or all, with 4 commission rates presented
Program 24 SUPPRT prints suppliers statements

Program 25 ENDMTH  updates all files for month end, to clear files to another disc

Program 26 BANK examines, adds, amends, totals bank transactions <
Program 27 AUDIT {in work) prints years audit

Program 28 PROFIT {in work) prints years profit/loss account

Program 29 CASHFLOW (in work) prints years calendar of cashflow to include standing orders etc

Program 30 PAYROLL (in work) evaluates weekly payroll and taxation applied to record files

Please telephone for appointment — Tony Winter on 01-636 8210

GRAMA (WINTER) LTD 28 8uyden ghameers. .,

(G.W. COMPUTERS LTD)
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Copyright

IF 1 write a computer program containing a sec-
tion whose general format, although not exact
typography, resembles that published in a
copyright book, am I free subsequently to sell
or publish my entire program in my own copy-
right?

For example, the TIS Pet Workbooks con-
tain a small program to generate a high-
resofution bar histogram of a random number.

I am writing a program to analyse a set of
data, and print-out some of its values in var-
ious formats, including a modified high-
resolution bar histogram of some of the data
values.

My bar histogram sub-section contains the
same principles but is modified from the TIS
format.

Dennis Lyons,
Nuneaton,
Warwickshire

® This is a difficult and vexed area of law.
Strictly speaking anything anyome writes is
automatically copyright in British law. In the
States, you must put © with the date and your
name to obtain protection. Protection extends
to altered versions which are still fun-
damentally the same material. So, for instance,
if you chose a play, altered the names of the
characters, changed the locations of the action,
and rewrote parts of the dialogue, you would
still be infringing the author’s copyright.

On the other hand, it would be unreason-
able, for instance, to claim copyright for the
phrase ‘on the other hand’ and to try to pre-
vent anyone else using it.

Your case seems to fall between the two
limits. The safest course is to seek the author’s
permission to use his material. If he cannot be
traced, it would be sensible, and polite, to ack-
nowledge what you have borrowed, so long as
it forms only a small part of your work. Even-
tually the law of copyright, so far as it deals
with computer programs, data and even
hardware, may have to be reformed. The
European Economic Community is concerning
itself with questions of intellectual property; so
far nothing useful has emerged.

Pet programs

WE HAVE typed-in and debugged two programs

for the Pet from Practical Computer, and offer

the following notes to other readers:

1. SLALOM (Practical Computing, volume 2,

issue 5; May, 1979, page 88):

® The legend indicating the notation used for
cursor control keys should be noted —
although it is printed in small type.

® The notation [&] in line 640 means shifted
& key.

® The lines involving reverse field (510, 525,
540) should contain the print statement
PRINT “[RVS] [SPACE]; where [RVS]
denotes the reverse field key and [SPACE]
denotes the space key.

® The variable IO must be distinguished from
the constant 10 on lines 700 and 1000. It
would have been better to avoid names like
I0.

® The moving character can be changed from
an asterisk to a ball by changing line 1410 to
replace 42 by 81.

® Each time the program is run, the first game
must have a new course.

2. DRAWING PROGRAM (Practical Com-

puting, volume 2, issue 5; May, 1979, page

57):
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Our Feedback columns offer readers the opportunity of
bringing their computing experience and problems to the
attention of others, as well as to seek our advice or to make
suggestions, which we are always happy to receive. Make
sure you use Feedback—it is your chance to keep in touch.

® The printout fails to distinguish cursor con-

trol keys, which are crucial. We use the fol- :

lowing notation:
{UP] .. .cursor up
[DOWN] . . cursor down
[OFF].. .reset reverse
[LEFT] . . .cursor left

[RVS}.. .reverse field

(CLR] .. clear screen
[RIGHT] . . .cursor right [HOME]} . . .home cursor
and with any of these SPACE . . .space bar
[UP«5} . . .cursor up pressed 5 times.

100 CD$ = “{OFF] [DOWN«#24J"

150 CAS = *(OFF] [RIGHT«39]"

200 PRINT *“[CLR} [SPACE+10] [RVS} ARTISTS
PROGRAM [OFF[”

250 PRINT “{DOWN+2] ..

300 PRINT “[DOWN] ...

350 PRINT “[DOWN] . .

400 PRINT “[DOWN]} ...

450 PRINT “[SPACE+«6) [RVS] MAKE SURE IT'S CON-
NECTED [off]"*

500 INPUT *[DOWN#2}

600 PRINT “[DOWN+2]| ...
1200 IF 1% = 50 THEN PRINT “|LEFTT"; C$fl “(UP]
[LEFT) [RVS] [SPACE] (OFFT";: ...
1250 IF 1% = 18 THEN PRINT “[LEFTJ"; C$l **([DOWN]}
[LEFT] [RVS} [SPACE]} [OFFT";: ...
1300 IF 1% = 41 THEN PRINT “[LEFTJ"*; C$A “[RVS}
{SPACE} (OFF]";: ...
1350 IF 1% = 42 THEN PRINT “[LEFT["; C$fi*(LEFT«2]
{RVS] [SPACE} (OFF[”;: ...

® Beware on line 750 to distinguish letter O
from zero 750 IF 5%<1 OR 5%>5 THEN
650

® For a Pet without the printer, omit — if you
wish — lines 400, 450, 1400.

David, Katy, John and Ian Pyle, :

York.

Kim motor control

THIS LETTER refers to the article ‘Using Kim-1
to aid motor control’ in the April issue of Prac-
tical Computing .

The article is on a subject essential to any-
one who wants a micro to do something, but
where it falls down is in the electronics; not
owning a Kim I cannot vouch for the program
but assume it has been tested.

To start in figure 1, which shows a dar-
lington transistor pair, this current cannot
possibly switch a current amplifier which in the
case of TI will have a gain of between 40 and
100 if R2 is a value which at the current of TI
will have at least one volt across its emitter to
collector; and T2, if used as a switch — it must
be used in this way if it is not to get hot — must
be used with a designed gain of 10. This gives a
combined gain of 400 to 1,000.

With what current do you start? Well, a
transistor which is turned on has an emitter-
base voltage (Vbe) of 0.6 to 0.7 volts — and
the output of the 7400 will not normally be
above 3.5 volts under load, so using the 3.9K
shown you will be starting with 0.56mA. So
the most that circuit (as drawn) can switch is
just over %2 amp but possibly as low as Ya amp.

It can work at 2 amps if the 3.9K becomes
390Q and R2 is 22 at 6V (+ V) or 120 at 25V
(+V). R2 must vary with +V for if the
suggested 10 were used with the upper limit of
25 volts, then the TI current is not restricted
(2.33A) and there will be more than enough V
times I to fry.

The current gain of T2 is not a problem, as
this affects only the maximum current limit. It
is R2 which sets the safe operation of TI.

Figure 2 needs the outside pair of contacts
(as drawn) joined to the top positive supply
rail while the middle pair must have their con-
nection to the positive rail removed.

In figure 5 the LED is shown upside down
and 4011 second input must not be ailowed to
be left unconnected but should usuatly be tied
to the first input.

I hope these comments help.

Walter Wallenborn,
6502 Users’ Club,
21 Argyl Ave,,
Luton. Beds.

Big game

1 AM a first-year student of electronics
engineering at Queen’s University, Belfast. As
part of the first-year course, all engineering
students are given a course in Fortran, and are
set several exercises and a project to test their
knowledge of the language. Usually those
exercises are carried out on the university's
main computer, an ICL 19068, by submitting a
program on a coding sheet, which is then
punched on to cards and submitted as a batch
to the computer.

Unfortunately, a few weeks before our exer-
cises were due, the computer centre was
bombed. No serious structural damage was
caused but there was considerable smoke and
water damage, and it was several weeks before
the machine was operable again. A week after
it returned to service, the staff went on strike.

The result was that all the engineering pro-
jects had to be typed into the engineering
maths department computer, a CTL Modular
1 system, and this caused considerable chaos-
200 people trying to use 15 VDUs is not
funny.

Although many people gave up and decided
to wait for the dispute to be settled, most of us
persevered, and a group of electronics stu-
dents, myself included, took the opportunity to
learn more about the computer installation.

The main computer, the 1906S, is used
primarily in batch mode, and cards may be
submitted at various points throughout the
university. Users are divided into groups by
year and faculty, and each group is allocated a
number of priority units.

Units are deducted according to the urgency
of the job submitted — ranging from urgent to
overnight. Direct on-line use of the 6S is poss-
ible, using an IMLAC graphics terminal, but
this is charged at double-urgent rate and is not
used often for ordinary jobs.

Linked to the 6S is an ICL 1904A. It is used
almost’ exclusively on-line and will permit
communication and file copying with the 68S.
The 4A has an advanced command and editing
system, which is very powerful, but can be
awkward to use for the novice.

The third main system is entirely separate
from the other two. It is a CTL Modular 1 and

(continued on page 35)
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The microcomputer for those who
need more than the minimum. The
right processor for business.
scientific and educational use.
Proven applications include Games
» Educational e Word Processing e
Invoicinge Stock Control
o Sales Ledger «
Purchase Ledger o
Mailing e Scientific.

THE

NEW
ORIZON

Languages

Powerful Basic including sequential
and random access disc files e
formatted output e strings e line
editor e machine languageCALL ¢
many other facilities. Optional
additional software
(under CP/M
operating system)
includes BASIC

_ The Horizon computer
includes:-

Specification

compiler, FORTRAN and COBOL.

Horizon Z80A computer with 2 double-density
disc drives and 24K RAM £1 823 (exclusive of
VAT and carriage).

Zilog ZBOAMPU ¢ S-100 bus (12 slots) ¢ Solid
well-built case  Up to four Shugart mini-floppy

disc drives. 180KB each e Serial port

for CRTor

Teletype » Real-time clock on motherboarde

Optional a
= | serial port

parallel port e

Powerful

dditional
and

l

operating

system and monitor

- = v

K 4

* Access to wide
g range of S-100

special application
boards.

Equinox Computer
Systems Ltd.
“Kleeman House”
16 Anning Street,
New Inn Yard,
London EC2A 3HB.
Tel: 01739 23879
01729 4460.

For North Star Horizon systems and software
contact the people with experience:

LONDON

Equinox Computer Systems Lid.,
16 Anning Street, New Inn Yard,
London EC2A 3HB.

(Tel: 01-739 2387/9-01-729 4460)

HUNTS

Paxton Computers, 26 High Street,
Great Paxton, Huntingdon,
Cambs. PE19 4RF. (Tel: 0480-
213785).

HANTS

Claisse-Allen Computing, 5 Upper
High Street, Winchester.

(Tel: 0962-69368).

BERKSHIRE
DISKEL Lid., 120 High Street,
Slough, Berks. (Tel: 75-22855).

LANCS & NORTH WALES

Cortex Computer Centre, 25/35
Edge Lane, Liverpool.

(Tel: 051-263 5783).

KENT

DORSET AND SOMERSET

Blue Chip Micro Systems Lid,,
(Formerly Micro Systems

Specialists), Market Place,

Sturminster Newton

Dorset DT10 1BB.

(Tel: 0258-72946).

YORKS

Weyfringe Ltd, Marske, Redcar,
Cleveland TS11 6HQ.

Tel: (06493-70121).

SCOTLAND

Scotia Software Services Ltd.,
29, Chester Street, Edinburgh
EH3 7EN. (Tel 031-441 6031).

CAMBS

Wisbech Computer Services Lid.,
10 Market Street, Wisbech
Cambs. .

(Tel: 0945-64146).

Microtek Computer Services, 50 Chislehurst Road.

QOrpington Kent. (Tel: 66-26803).

DEVON

J.A.D. Integrated Services

(Plymouth) Ltd.,

21 Market Avenue, City Centre,

Plymouth, Devon. (Tel: 0752-
62616).

MIDDX

Jacobs Computer Systems Ltd.
36 Bengeworth Road, Harrow,
Middx. HA1 3SE.

(Tel: 01-908 1134).

Micro Facilities, 127 High Street
Hampton Hill, Middx. TW12 1NJ.
(Tel: 01-979 4546).

SOUTH WALES

Micro Media Systems,

12 Clarence Place,
Gwent.

(Tel: 0633-50528).

LINCS

Loveden Computer Services,

167 Bartowby High Road,

Grantham, Lincs. (Tel:
72000)

Newport,

0476-

UINOX

COMPUTER SYSTEMS LTD.
“Kleeman House™ 16 Anning Street,

New Inn Yard, London EC2A 3HRB.
Tel:01-739 23879 01729 4460,

Tor Business Systems, 83 Timberbank, Vigo Village,
Meopham, Kent. (Tel: 0732- B22956).

ESSEX
PROFCOMP Lid., 107 George Lane, South Woodford,
E18 1AN (Tel: 01-989 8177)

® Circle No. 153
PRACTICAL COMPUTING August 1979




e - 2 hacl ===

(continued from page 33)

is primarily a teaching system. It allows easy
entry of programs in Fortran or Basic, and
each user is allocated a certain amount of file-
space, on which he can set passwords to pre-
vent unauthorised use.

With the help of the more experienced stu-
dents and the staff, who were happy to spend
some time explaining the function of the var-
ious commands, we were able to run various
programs,

Once we discovered how to operate the
machine, we did the obvious, and began play-
ing games. We wrote a few games programs
ourselves and found many more in various
files, including about six variations of Star
Trek. We would have liked to try some of the
games written for the Pet and Apple II, but
while the big machines have the advantage of
large amounts of file-store, they lack the Peek
and Poke commands of the small micro’s.

They also communicate with the VDUs at
110 baud, though a few 300 baud lines are
available. This slow speed makes the drawing
of boards or maps very slow, so most of the
games rely on numerical output. If you or any
of your readers would be interested we can
supply copies of these games, provided we
have the permission of the owners — if we can
find them.

One game which we would, however, love to
try is Adventure, mentioned in your magazine
recently. I understand that it was written in
Fortran for a PDP-10.

If this game would run on the 19068, or
1904 A, we would like to obtain a listing, on
paper tape, and if you could suggest any poss-
ible source we would be grateful.

Any other ideas for games suitable for run-
ning on large machines would be very useful
also, since most of the games published are
designed for micros.

Stephen McKinty,
Bangor, Co. Down

Resistance

WHEN ARE you going to learn some basic
electronics? In the May issue of your
otherwise good magazine, 1 discovered two
fundamental errors. Firstly, in the review on
the MK14 you suggested that only two
sockets were needed for this kit.

That is no example to set — sockets
should be used for all integrated circuits on
the MK14. If a fault occurs in, say, the
microprocessor and it needs replacing, then
removal is almost impossible, whereas with
sockets it is a one-minute job.

The second mistake was in your article,
Music Micro Please, where you show a
digital-to-analogue converter. The resistors
shown were 25KQ, 50KQ, 100KQ, 200K Q,
400KQ, 800K, 1.6MQ, 8.2MQ, and 8KQ.
Using the E24 series, only three of those
resistors are available. For the others,
resistors must be used in series.

1 list a table of equivalents:
8KQ=6.8KQ+1.2KQ
25KQ=24KQ+1KQ
SOKQ=47KQ+3KQ

100K Q=100KQ

200KQ=200KQ

400K 2=390KQ2+10KQ

500K 2 =680K 2+120K O
L.6MQ=1.5MQ+100KQ
8.2M0Q=8.2MQ

The second column represents those resistors
which should be bought.

On 4 brighter note, however, in my area I
know of three Ccomputer enthusiasts,
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including myself, ‘who are interested in

forming a computer/electronics club, and I

am wondering if you could put me in touch

with any other interested enthusiasts? (In the

Sunbury-on-Thames/Ashford areas only
please.) )

S. N. Taylor

8 Priory Close

Sunbury-on-Thames

TW16 5AB

® Your name is in the User Group Guide in
this issue.

Handbook search

1 AM a regular reader of ‘Practical Computing’
and find much to interest me. I noted with
interest your review in the May 1979 edition
concerning the The BASIC Handbook by
David A. Lien.

You say in your conclusion that a UK dis-
tributor is being signed but despite many tele-
phone calls I have not found one.

I have not yet bought a home computer but I
have ordered a Compukit UK101. Reading
your article on the Superboard, on which the
UK101 is based, I am now thinking twice
about it. I understand that the UK101 incor-
porates several improvements on the Super-
board and I wondered if you were likely to be
reviewing it at some time in the future.

I would also like to know: how to estimate
how much memory a particular program will
need; is there any rule of thumb? Why don’t
you always quote how much memory your
published programs will need? Is a computer
capable of storing several pages of written
word — like pages of a book — on to tape and
then retrieving them.

W. M. Dewdney,

Filton,

) Bristol,

@ The distributor of The Basic Handbook is

Rostronics — see the advertisement in this

issue. We may review the UK101 but nothing
is imminent.

There is no rule of thumb which will allow
one to estimate how much memory a par-
ticular program will need. We do not quote
how much memory a program will need
because different machines use different
methods for turning high-level language into
machine code and they vary in efficiency.

Finally, a computer is certainly capable of
storing text and far more than a few pages. If
you want to use your machine for this purpose
you will need a conmsiderably more sophis-
ticated system than the UK101, and a word
processor package to run on it. You might like
to consider Electric Pencil running on a TRS
80 but there are many otbers.

Writing software

I AM a 16-year-old student at public school
studying for four ‘A’ levels. 1 am very
interested in computers and I hope to have an
‘O’ level in computer studies before long.

My interest at the moment, however, i$
focused mainly on the microcomputer and,
more specifically, on the writing of software
for them.

1 have many ideas for new programs which
are, to my knowledge at any rate, original and
I would like to write them.

The problem essentially lies in the fact that I
have very little opportunity to do so. We have
a TRS-80 in the physics department and a
Digital PDP-8/f Mini in the maths department,
both of which leave much to be desired for the
serious programming enthusiast. There is no

opportunity for any program over 16K and,
believe it or not, no possibility for hard copies
for programes over 4K.

I would like some advice on how to get to
use larger machines or join a club which would
involve me more deeply in program writing.

David Brown,
Stanley House,
Wellington College,

Crowthomne, Berkshiie.
@ We receive many letters from young people,
who desperately want to get their hands on a
computer. The best advice we can give is to
look for a mearby user group in the guide in

this issue.

Sight unseen

1 AM interested in buying an ASCll-encoded
keyboard and, as a pensioner on a tight
budget, your advertisements show three poss-
ible contenders:

Happy Memories, p. 20, April issue, £48.50
including VAT, 59 keys; Alphameric, p. 27,
April, £83 including VAT, 60 keys; Comp
Computer Components, p. 114, April, £53.89,
including VAT. )

No 1 seems the best buy but having some
experience of the Pet atrocity which passes as a
keyboard, 1 am loathe to purchase without
seeing. Unfortunately, living here means about
£20-£30 to reach anyone with such an item in
stock which fits my budget.

Does any member of your staff have know-
ledge of the tactile feel of these boards? If not,
perhaps it could be aired in your pages for
readers’ views on the matter. There must be
others in similar circumstances who would also
like users’ comments on these items.

C. E. Williams
Cockermouth, Cumbria

® Can anyone help with advice? What we
know best is the tactile feel of typewriters. To
advise on such a personal question-is some-
what difficult. '

Check digits

MANY THANAS for a superb magazine, which 1
find fascinating and informative.

May 1 refer to your book review in May of
Rodnay Zaks' Check Digits?

Recently I read Zaks' Introduction to Per-
sonal and Business Computing as a result of a
previous mention of it by you. Like your
reviewer in May, | found the same irritating
errors, in particular the one about check digits
and 1 reached the same conclusion as you did.

1 have assumed that Zaks means first digit
from the right times one, second X N, 3rd X
N2, 4th X N3, S5th X N*and 6th x N*. I then
assumed a value for N of 6 and found that for
881921 did produce a check digit of 5.

So 1 wrote a small program to test the theory
for a number of transpositions of 881921, with
the following results:

881921 — 5
889121 —5
881912 — 4
881291 — 5
818921 — S

This seems to show that 1 have made one or
two errors, we have misunderstood and/or
wrongly assumed something from Zaks’
error-strewn text; Zaks has made a deliberate
error for some reason; or he has it wrong.

Can you help please? )

D. E. Mack
Old Harlow
Essex.
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WHY BUY A
MICRO-COMPUTER FROM

PETALEBEGT sickcio.

BECAUSE

1) Established company trading since 1971 7) We can arrange finance

2) Electronic servicing is our speciality 8) We offer, after the three-month warranty, a

3) We have in house programmers/systems PaiEEl ce e ifor £65°50

analysts 9) You benefit from our experience of having
4) We h . A sold over 150 micro-computers to industrial,
) We have our own service engineers educational and business, personal users.
5) We will demonstrate the PET at your 10) We specialise in programs and interfaces for
RIS weighing applications for average weight
6) We can customise the PET to your control and counting etc.

requirements

8K £550-00 + VAT. All 'PETS’ sold with a Basic Tutorial Tape
16K £675'00 + VAT,
32K £795-:00 + VAT.

New Lar
€ arge : In our showroom we sell

Keyboard ‘PETs’ - —
Now in Stock Books, Programs etc.
1 camoters E“E.I Forman—

R

Also available:

24K Memory Expansion Boards (disk-compatible)
only £320 + VAT

PET-compatible dual floppy disk unit
with advanced operating system
only £840 + VAT
Large Extension Keyboard for the PET £89-50 + VAT

Telephone for complete system prices.

Wide Range of Printers Available.

If you require any more information or demonstration regarding the PET 2001/8 or any associated
equipment, programs, etc., please contact Mr. P. J. A. Watts or Mr. D. W. Randall at:

! Shop at:
PETALECT ELECTRONIC SERVICES LTD PETALECT
33/35 Portugal Road, Chertsey Road,
Waoking, Woking,
Surrey. Surrey.
Tel. Woking 69032/68497 Tel. Woking 20727/23637

® Circle No. 154
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{HE SORb range has been
included in the Pracrical Com-
puting Buyers' Guide for sev-
eral months, but for those who
haven't yet seen the machines,
our picture gives some idea of
what they look like.

The Sord is a desk-top com-
puter in two ranges, the M100
and the M200 series. The
former units are the entry-
level machines and can cost
less than £1,000 for a com-
plete small business system.
The M200 series, aimed at the
end user, costs around £4,000.

The M223 Mark Il is the top
of the range and, like the other
machines, is Z-80 based. It has
a built-in 350KB minifloppy
diskette system, expandable to
a maximum of 1-4MB, using
double-density double tracks.

The unit has a large-screen
CRT and optional controller,
fuil ASCII keyboard with 10
keypad special-purpose keys
and RS232 communications
ports.

Software includes Cobol,
Extended Basic, Fortran, a
high-level operating system

Rockwell
source

POR'1 ABLE

MICROSYSTEMS  of
Brackley, Northamptonshire,
has the Rockwell AIM-65
microcomputer we tested in
the July issue in three versions.

AIM-65, the popular bare
board version, is the one we
reviewed. It is aimed at the
hobbyist, student or systems
manufacturer who wants to
develop AIM-65 into a higher
level system. Prices start at
£249-50.

AIM 650 includes case,
power supply, 4K RAM and
8K ROM Basic, from £485.

PDS 65 is a portable
development system, suited to
programmeis or hardware
designers who need to modify
and debug systems. The good
documentation of this product
enables the user to home-in on
the target system and ailows
any necessary changes to be
carried-out immediately.

More information from
Portable Microsystems,
(0280) 702017. m

and several application pack-
ages, including sales and pur-
chase ledger, communications
and all CAP Micro-
products packages.

A full range of peripherals is
available for the system,
including colour monitor, prin-
ters, XY plotters and card and
paper tape readers. Three
S100 slots are available for
| expansion.

Applications include a man-
agement system for a taxi bus-
iness, an on-line system for
studying animal behaviour,
automatic data measurement
and selection for crystal oscil-

The Sord M[00.
""‘

A

HL AUDIO has cut the price of
most items in the EIf 1] range
*as a result of continuing
demand’.

The machine is a self-
contained personal computer
| imported by HL Audio from

Newtronics in the U.S. It is

based on the little-known and

little-used RCA Cosmac 1802

processor.

The heart of the system is
the ELF Il board. With video
interface it costs £79-99 plus
VAT. That includes 256 bytes
of RAM (expandable to 64K)
and a hex keyboard. The price
quoted is in kit form but you
can have it fully-wired and

| tested.
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Agency appointments
for Sord range

lators, a data analysis system
for studies of the effects of vib-
{ ration on the human body and
video tape compiling.
i Sord Computer Systems has
‘ representatives all over the
world, and the U.K. dis-
tributor is Dectrade of Nottin-
gham (0602) 861774. Two
agents have already been
appointed — Midas Computer
Services and Computer Brok-
ing Services.

Sord is the first Japanese
microcomputer firm to enter
the U.S. and is one of the few
who have taken an interest in
Europe. M}

Price cl—l-t*‘smoﬁtT items
in EIf II series

Each kit has simple and
complete instructions for
assembly and testing, as well
as a good Short Course in
Programming written specifi-
lcally for the ELF II.

The full range of hardware
includes the Giant Board at
£37 80 in kit form. It has a
system monitor/editor, cas-
sette I/O routine, two 8-bit
paralilel I/O ports and a serial
I/O interface; 4KB expansion
memory costs £75-60. A full
ASCII keyboard costs £54 63
in kit form and a video graph-
ics board will be available.

| Software includes Tiny
[ Basic on cassette for
1£14-58

Useful
power
module

SERIES 7100 power line module
from Potter can accommodate
input voltages and frequencies
of electronic equipment any-
where in the world.

This means that it will be
very simple to use. U.S.
equipment here for equipment
importers, the 7100 eliminates
multiple input power designs,
a variety of chassis cut-outs,
expanded inventories and
costly retrofit programs.

The 7100 combines an AC
power receptacle, a fuse
holder/ejector and a line selec-
tor. A single push-in circuit
board provides positive, rapid
and repeatable selection of
any six voltages — 100, 115/
120, 220 and 230/240 VAC.

The module is housed in a
durable, fireproof, shock-
resistant plastic body and has |
built-in safety features. Its
power cord must be discon-
nected before the fuse or vol-
tage selector can be changed.

The power line module is in
three styles. An unfiltered ver-
sion, model 0001, for general
applications, costs £4 -56; and
there are two filtered versions.
The 0002 is for data proces-
sing requirements (£8 - 52) and
Type 0003 for medical and
dental applications.

All are available from Tek-
data Electronics, Burslem.

Tel: (0782) 813631. |
Anadex 1
agreement
AN  AGREEMENT between

Anadex and Kode Services
provides full servicing facilities
in U.K. and Ireland for the
Anadex DP-8000 80-column
printer. The Kode Services
contract gives two scheduled
calls per year, plus any
emergency cover at a total
annual cost of £84.

Kode runs a nationwide
team of more than 100
engineers but recognising that
many customers for the printer
will be personal computer
users, for whom vists by ser-
vice engineers are not practic-
able, Kode Services will also
be offering a workshop repair
service units may be
returned by the customer for a
full service. 1|
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TEXAS INSTRUMENTS has
announced its new single-
board computer, the TM990/
189M. It has been designed as
|a learning aid for hands-on
experience plus instruction in
microcomputer fundamentals
and Texas expects it to find its
market mainly in that field.

It is based on the TM9900
16-bit microprocessor and has
a comprehensive users’ guide
which takes you through really
elementary steps and then on
to difficult applications.

The textbook is a self-
contained learning guide
which can be used by colleges
or universities as a primary
course book for a 16-bit mic-
rocomputer class. The board is
punched for insertion into a
three-ring binder.

The board is self-contained

Software
Cottage

TRIDATA Micros, the
Midlands-based software ‘‘cot-
tage’” has opened new prem-
ises at Smithfield House, Dig-
beth, Birmingham. Tel: 021-
622 1754.

The company deals with
microcomputer software,
including packages such as
payroll, sales and purchase
ledger, estate agents’ packages
and industrial control. It has
installed systems for art gal-
leries and dentists, among its
many customers, and will soon
be featured in depth in Practi-
cal Computing.

AN ADD-ON graphics facility for
the Nascom-1 is supplied by
Bits and PCs of Wakefield. It
has six integrated circuits,
including the alphanumeric
character generator removed
from the Nascom main board
and a pre-programmed 2708
EPROM supplied in the kit,
which costs £32-75.

The graphics board connects
to the Nascom board via a
24-way ribbon cable and DIP
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with 1K of RAM expandable
on board to 2K; and 4K ROM,
expandable to 6K. The 4K
ROM contains the monitor
unibug and symbolic assem-
bler. There is a cassette inter-
face for mass storage which
can be used with any cassette
recorder.

The device has a built-in
45-key alphanumeric key-
board, identical to the top
of a TI-58 or 59 programm-
able calculator. It produces a
10-digit, seven-segment dis-
play which has a 32-character
buffer. There is provision on
the board to add an external
standard EIA terminal or
TTY interface.

The TM990/189M features

New single board offering
from Texas

a series of addressable LEDs,
coupled with a. piezo-electric
speaker for audio signals.
When the computer is
powered-up, a group of four
LED:s flash, the speaker beeps
and the display signals “CPU
READY". The character dis-
play is not all it could be but
you get used to it quickly and
learn to recognise the letters.

In quantities of one to nine,
Texas is selling the microcom-
puter for £256, including the
textbook. A suitable power
supply is available as an
option.

The machine is already
widely-available and can be
obtained from most Texas
Instruments suppliers. ]

Another

Plessey
memory

PLESSE\ MICROSYSTEMS has
introduced another memory
device for the Pet, an add-in
memory called INPET to pro-
vide an extra 32K.

It is a single board which
attached to the Pet processor
board and connects to the
memory expansion port. No
modification is needed to the
Pet and it takes only a few
minutes to fit. It has a built-in
power supply and all connec-
tors for £319.

Plessey has also reduced the
price of the 32K PETITE
add-on memory by 30 per-
cent, to £369. This stand-
alone mains-operated memory
unit plugs directly into the Pet
memory expansion port and
can be used as a portable
peripheral. ]

polyFORTH package
development time

FORTH of California has intro-
duced a new package which
cuts software development
time for mini and microcom-
puters.

Called polyFORTH, it is
based on the established mini-
and microFORTH packages,
but combines all their best fea-
tures.

It is a fully-interactive
operating system and multi-
level language and Forth
claims it will cut software
development time by 50-90
percent, and reduce memory
requirements by 30-80 per-
cent.

The package “offers a faster
dictionary search algorithm,

all 16-bit arithmetic, more
secure multiprogrammer, sim-
plified vocabulary handling, a
new simpler target compiler
and an improved text editor”,
says Stephen Hicks, vice-
president of marketing.

A complete single-user sys-
tem can be configured using
6K of memory — 4K to run
the software and an extra 2K
for the assembler and text
editor. The economy of mem-
ory is made possible by the
structure of the system.

To the nucleus of essential
operations can be added
outer-level functions such as
the compiler and terminal
handler and a buffer handler

reduces

which supports RAM as mass
storage.

Options for the basic pack-
age include database man-
agement and applications
software, as well as delivery of
the 6K system in PROM.

The language is available for
TI9900, 8080 and Intel 8086
microcomputers. It will soon
be available for the 8086, LSI
11, PDP 11, Series 1 and
Honeywell Level 6 minicom-
puters.

RCA is one of the main dis-
tributors in the U.K. Write or
telephone Sunbury-on-
Thames, Middlesex (or your
local RCA distributor) on 093

27 85511. M

plug; it fits into the socket vac-
ated by the character
generator IC. You also need
one wire to the —5V supply.
Three wire straps have been
provided on the Nascom board
to utilise the eighth bit of the
video RAM. It is also usually
necessary to do the modifica-
tion to IC 18 monostable men-
tioned in the Nascom Club’s
first