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MicroCentre are the UK

Sample catalogue prices:
*System Two computer 1995
*System Three computer 3293
*Z-2H computer 4998

Extra 64K memory 893

3101 visual display unit 1147

3355 daisywheel printer 2297

HDD 11-mbytes hard

disc 4022

ANSI Cobol compiler 55

ANSI Fortran IV complle[' 55

16K extendedBasie’ | 55

Word processing system 5

Database management

Macro relocating .

assembler 55

Prices gyclude N a"'d .. ¥ MicroCentre also supply p@ripherals, applications sofware, and multi-user

¢ T,: f{; P s aed | 't"* tlmesharmg systems a PROM programmer; analogue-digital interface; and
. o ¥ h more. On site maintenance can be ana.nged throughout the UK.
" *Con DA micro, S-100 bus (21 slots), 64K

v ] S, “_ P/M compatible

-
e

e

With our in-depth experience and total Micro Centre
commitment to the reliable Cromemco range ,

we are Cromemco’s leading UK distributor. Complete Micro Systems Ltd.
Rely on us, as many others do, for expert 132 St. Stephen Street,
support with your routine or special Edinburgh EH3 5AA.
micro-computer applications. Tel: 031-225 2022.

Photo features Cromemco System 3 computer, 3101 VDU. and 3355 daisywheel printer. @ Circle No. 101

~\



actical

Jomputing

Managing Editor
Dennis Jarrett

Editor
Peter Laurie

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

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
NI '

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.

CONTENTS

PRESTEL

The Post Office data highway for home andoffice .............cciiiiiiiiiiiiiiiiiiieiieennnens 63
REVIEW I

A comparison of floppy disc systems for Pet, Apple Il and Tandy ........ooovviinnreninenrenennns 57
REVIEW II

The SGS-ATES Z-80 training SYSteM .. ......ooivirierinrinreeracrearearasscssesasassonsaioa. 00

ARTIFICIAL INTELLIGENCE
An introduction to LISP, a favourite language for Al ..............0iiiiiiiiiiierinrnnrrneenannn 82

THE TALKING COMPUTER
We disembowel the TI Speak and Spell and review the Microspeech board .......... 0000660000 ¢ - 92

TWO SMALL BUSINESS SYSTEMS

The good news and the Dad NEWS . ... ..vvtiniiiieiinttieiireaeiereaceecsssasesenssansosssnnns 79
MICRO-MOUSE
First announcement of the U.K. and European championships, to be held nextyear ............... 123

FOURIER ANALYSIS — PART II
D CEEEiie o000 00000960000806088 4066 0600066650 066606 dENEEOEIEEITEEBRE 5 IBOCA06H 06 0L 30600 124

ALL THIS AND MORE

FEEDBACKE SN oo re oo lereteteren s « ook e 49 PETCORNER..........covvnivvrennnnes 109
Your letters and our replies

INBEPFAPTED . ... e oo e Ao eeRe) o 113
PRINTOUT........ ROD0000099000030G0 000 52
News from industry

TANDYFORUM ..........coiivviinnnnn 115
FICTTON] 60605 0% 000086060600 000 d00E6000080 74

DIARY ..... et 123
WEST COAST NEWSLETTER ............ 77 What's happening next

The Grim Reaper at work
MICROCOMPUTER BUYERS’ GUIDE ..134

ELECTRONIC SCOREBOARD ........... 89 Our invaluable listing of what’s available

A Pet application

M5 97 (6] 600 RN (586069800 000060 ot 0830066 do o 156
A tiny Language for the Nascom What all those funny words mean
VERIFICATION .......ccciiitieniennnane 101 ADVERTISEMENT INDEX ............. 157

NOVEMBER ISSUE ON SALE OCTOBER 17

PRACTICAL COMPUTING October 1979



aculab... MICRO 44

>ACULAB 735, a fully self-contained interface for .
IBM 735 output golfball typewriters. Announces their New Range of

e — | EXIDY SORCERER
l (aculab) 735 P SOFTWARE

ONLINE GO i
) :
@ ® o RALL SELECTOR

el L
> Parallel model accepts 7-bit ASCI| data via Centronics
compatible connector.
>Serial model accepts RS232/V24, Baud rate selectable.
- (Parallel model may be retro-fitted with serial board).
>Programmed for 7different typehead layouts, covers all
common golfballs and an ASCII ball switch selectable.
> Stop/Go switch, Online/Offline switch, also Online/Off-
line under software control. ContaCt Andy MarSha" at:

>Parallel .- -£155-00 + VAT

>Sguis! e MICRO 44, 44 Arthurs Bridge Road,
(aculablw. For further information Woking, Surrey or

24 Heath Road Telephone. 0525-371393.

Leighton Buzzellrd, Beds. Phone: (04862) 66084-

LU7 8AB

Also customised programming
and software consuitance
and support on all micros.

® Circle No. 102 @ Circle No. 103

B °g S h The Vero S100 Sub Rack is a 19” rack \
SlOO 'the rltls way mountable development kit, complete

.- with its own power supply and backplane
motherboard, for the construction and
evaluation of microprocessor based
systems to the S100 format. The power
supply provides three voltage levels —
+ 8V, + 18V and -18V. The Sub Rack
has its own cooling fan providing airflow
across the boards and the power supply.
A full range of allied items to enable a
complete systemn to be constructed are

available.
a’ \
] ‘V | ORDER CODE | ITEM DESCRIPTION
; e,
b= “_’_ ‘\ 188-2341H | S$100 Sub Rack
= = e = 06-0095L | S100 Dip Board
A\ 06-2337L S100 High Density Board
M < \ 06-2338F $100 Square Pad Board
TR o LA KR AT 15-1630K Compatible Connector
RS e {Solderlug)
e '”“// 15-1632L Compatible Connector
VERO ELECTRONICS LTD RETAIL DEPT. ool (S'Vi'&)wE'ignder =3
Industrial Estate, Chandler’s Ford, 48-8345K | Mk. 11 D Series Case
Hampshire SO5 3ZR 75-2867G | Keyboard Console

Qel: (04215) 62829 79-1729L Verowire Wiring Kit /

® Circle No. 104
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Compurerdysten_

Yy B

L3 -
11Megabytes of hard disc storage in a fast,new, table- top computer.
1 o Fast Z80A 4MHz prOCGSSOI’ ( caverioce CAMBRIDGE COMPUTER STORE. Cambridge (0223) 68155 )
®11 bvte hard disc dri KFORD |+ THEBYTE SHoPinora Escer o1 S0aaiTT
mega y e ar ISC nve a5 also at Yonenhav;\CounRoadl ndon 01-636 064
o 3 L S HOLDENE LIMITED. Leeds (0532) 453455
. TWO floppy dlsc drlves also at Wilmsiow Che::n::Oﬁ?S:S?QABB
® 64K RAM LOTON " ISHERWOODS. Lulon Bestorasme (0562) 2485
N ton dtardshure (/ 424851
m em o ry MANCHESTER MICROCOMPUTE“RMARY‘ \:an::hei!er (06"‘8: 269
H H il t West Park L. 0532) 788466
® RS-232 serial interface NEWBURY NEWBEAR COMPUTING STORE, ewbury Berks 106351 30505
. Pr t . t rf e alsgaastogkoon Cheshire {061-491) 2290 B
MICROMEDIA. N G t (0633) 5052
In er 'In e ace . NOTTINGHAM COMPUYERLAN;:%I’%ED?:’(‘H:IMH;M((;’602]4(:‘ ’6
@ Extensive software available O ancnener (081854 0220
Giasgow (041 332) 2468
i SHEFFIELD HALLAM COMPUTER SYSTEMS. 25
gonltaCt us direct or call your nearest Comart | SOUTHAMPTON B s T ae sx.?nai'\':\':;:k:,ogoc;:d;zs,;zst; Y
ealer

comart specialists in microcomputers

Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514
| | @ Circle No. 105
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Microcomputers from
the world's largest full-
line manufacturer

SUPERBOARD Il & - many magazing rep R " e
CHALLENGER | AT R e

unbelievable value for money.

Including the first Mini Floppy system * A full 8K Basic by Microsoft

The fastest Basic available
forless than £1000 L et
Easy low cost expansion
Ultra powerful 6502 processor
Full upper/lower case keyboard
Amazing graphics
Free demo tape
Fully assembled
* Standard interfaces
Just needs +5V at 3 amps power supply and
your T.V. to have a powerful economical
computer. This is the one board micro that
everyone talks about. The C1P is the same
with a power supply and rugged metal case.

* % % % % % % %

CHALLENG ER I I The personal computers that have the options
: that other companies can only talk about, like
: N.T.S.C. colour, sound and AC remote control.

The personal and prOfeSSIOnal The Challenger |1-8P is for the serious

. computers personal computer users who want the best of
home computers with the expansion normally
associated with business computers. Indeed
the C2-8P with dual 8" floppy disk drives is
ideal for business/educational/industrial users.

* A minimum of 8K Basic, 4K RAM

* Standard interfaces

* Video display of 32 rows by 64 columns
screen resolution of 256 by 512 elements.

* Upper/lower case, graphics and gaming
elements.

* Ultra-fast Basic for spectacular video
animation.

* N.T.S.C. colour, sound and AC remote
control options.

* Fully assembled and tested

* BUS oriented construction

* (C2-8P can support more in case expansion
than its four nearest competitors combined.

* Expands to a complete business system.

* (C2-8P is the only personal class computer
that can be expanded to support a hard
disk.

With all this the Challenger Il should be the

highest priced?

Wrong: The Challenger Il is priced below

several models advertised in this magazine.
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SGIENTIFIC

CHALLENGER Il

No compromise business computers

C3-B

HAZELTINE MONITOR / OKI-DATA PRINTER

The Ohio Scientific dealers don’t sell TOYS
to do REAL business computing or other
demanding applications because they know
that needs a REAL computer. With the many
systems around on the micro-market none
can match all the facilities offered with the
Challenger I11.

1. Not one, not two, but THREE micro-
processors, the ultra fast 6502, Z80 and
6800 allowing greater flexibility for
programming with CP/M, Cobol, Fortran,
Basic etc., etc.

2. A minimum of 500,000 characters on-line
disk storage with two full size 8" floppy
disk drives for greater reliability and speed
of operation,

3. Greater disk storage expandability for
keeping all the data necessary in a
commercial environment. The fast hard
disk systems are the lowest priced of their
kind.

4. Greater memory expansion from the
minimum of 32K up to 768K RAM,

5. Multi-terminal and multi-tasking
capabilities like the Minj and Mainframe
computers which can cost many times more.

6. A range of Data Based Management System
programs that can only be used with a real
business computer.

7. Manufactured with up-to-date micro-
electronic technology with components that
have been tried and tested for high reliability.

8. Supported by official dealers who provide a
complete service and will assist you in
obtaining the right system for the right
price.

These are some of the many good reasons

why the Challenger |11 is so popular through-

out the western world. |t is not cheap, it’s a

quality product designed for the features

necessary for a commercial environment, but
then again is the computer you want for the
home or for the company?

STANDARD SYSTEMS

Challenger |

Superboard 11 4K computer on board

CIP 4K Superboard in case and power supply

CIP MF 16K CIP with mini-floppy and 05S—65D V3.0

CIP DF 16K CIP with dual mini-floppy and O$S—65D V3.0

Chaltenger (I
C2—4P ‘professional portable’ computer
C2—4P MF 20K C2—4P with mini-floppy and OS—65D V3.0

C2—4P DF 20K C2—4P with dual mini-floppy and OS—65D V3.0

C2—8P 4K mainframe class personal computer
C2—8P DF 32K dual 8” floppy personal/business system

Challenger 111

C3—S1 32K dual floppy in 2 cases
C3—0OEM 32K dual floppies in 1 case
C3—A 48K dual floppies, 16 slot, rack, 0S—65U
C3—B C3—A with 74 megabyte hard disk
C3—C C3—A with 29 megabyte hard disk
Plus all the supporting products.

Price

£235.00
£299.00
£995.00
£1368.00

£459.00
£1275.00
£1634.00
£638.00
£2168.00

£2998.00
£2998.00
£4251.00
£9985.00
£7988.00

(Prices are subject to VAT and delivery)

Some dealerships available and OEM prices. Apply to your nearest dealer.

PRACTICAL COMPUTING October 1979

These dealers are the official factory
authorized distributors for Ohio Scientific Inc.
Calderbrook Technical Services
1 Higher Calderbrook
Littleborough Lancs

U-Micromputers
P O Box 24 Northwich
Cheshire CW8 1RS

Millbank Computing
East Lane, Kingston-Upon-Thames
Surrey KT1 2NN

The Byte Shop Ltd
426—428 Cranbrook Road
Gants Hill, llford, Essex

International Distributors:
American Data-Home and Office Computer
1013-15¢th Street N.W, Suite 300
Washington D.C., 20005

Tel: (0706) 79332

Tel: (0606) 75627

Tel: 01-549 7262

Tel: 01-518 1414

Tel: (202)466-46612

Also |Luxembourg Tel: 48.50.01
® Circle No. 106
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Here at |ast!

Super software from the world’s leading microsoftware supplier.

-
I
!
!
|
I
!
!
!
!
!
!
I

(J sip -

O TEX -

(J DESPOOL

a EDGT-OO

(J LINKER
(J Z-BUG debugger — Trace, break-point tester. Supports dec-

(J TOP Text Output Processor —

DIGITAL RESEARCH

(J CP/M* FDOS — Diskeite Operating -System complete with

Text Editor. Assembler, Debugger. File Manager and system
utilities. Available for wide variety of disk systems including
North Star, Helios Il. Micropolis, iCOM (all systems) and Altair.
Supports computers such as Sorcerer, Horizon, Sol System |1,
Versatile. Altair 8800, COMPAL-80, DYNABYTE DB8/2. and
iCOM Attache. Specify desired configuration £75/€15

(J MAC — 8080 Macro Assembler. Full Intel macro definitions.

Pseudo Ops include RPC, IRP, REPT, TITLE, PAGE. and
MACLIB. Z-80 library included. Produces Intel absolute hex
output plus symbols file for use by SID (see below) £55/€10

B0BO symbolic debugger. Full trace. pass count and
break-point program testing system with back-trace and histo-
gram utilities. When used with MAC. provides full symbolic
display of memory labels and equated values £45/€£10

- Text formatter to create paginated, page-numbered
and justified copy from source text files, directable to disk or
printer . £45/£10

Program to permit simultaneous printing of
data from disk while user executes another program from the
console .£30/€£1

MICROSOFT

(J Disk Extended BASIC — Version 5, ANSI| compatible with

long variable names, WHILE/WEND, charnmg, variable length
file records . £155/€15

0 BASIC Compller — Language compatible with Version 5

Microsoft interpreter and 3-10 times faster execution. Pro-
duces standard Microsoft relocatable binary output. Includes
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules €£195/€15

0O FORTRAN-80 — ANSI 66 (except for COMPLEX) plus

many extensions. Includes relocatable object complier, linking
loader. library with manager Also includes MACRO-80 (see
DEIOW) . oot £205/€£15

(J COBOL-80 — ANS! ‘74 Relocatable object output. Format

same as FORTRAN-80 and MACRO-80 modules. Complete
ISAM. interactive ACCEPT'DISPLAY. COPY. EXTEND
£325/€15

[0 MACRO-80 — 8080/280 Macro Assembler. Intel and Zilog

mnemonics supported. Relocatable linkable output. Loader,
Lrbrary Manager and Cross Reference List utilities mcl;rtd‘eg
............ 75

- Very tast random access text editor for text with or
without line numbers. Global and intra-line commands sup-
ported. File compare ultility included . £45/£10

XITAN (software requires Z80** CPU)

(J Z-TEL — Text editing language. Expression evaluation itera-

tion and conditional branching ability. Registers available tor
text and commands. Macro command slrlngs can be saved on
disk for re-use .£40/£12

(J ASM Macro Assembler — Mnemonics per Intel with Z-80 ex-

tensions. Macro capabihities with absolute Intel hex or relocat-
able linkable output modules. New version 3 with added
features .£40/€12

- Link-edits and loads ASM modules ...£40/€£12

imal, octal and hex modes. Dissassembier to ASM mnemonic
set. Emulation technique Dermnls full tracing and break-point
supportthrough ROM .. ... .. .............. .£45/€£12

Creates page-numbered. jus-
tfied documents from source text tiles . £40/£12

“CP M s a trad name: of Digital Researen
*Z801s a trademark of Zilog. inc.

EFFECTIVE 1 AUGUST 1979.

O

D)

A4 package includes Z-TEL. ASM. LINKER. Z-BUG. TOP
. £155/£30

EIDOS SYSTEMS

KISS — Keyed Index Sequential Search. Offers complete
Multi-Keyed Index Sequential and Direct Access file manage-
ment. Includes built-in utility functions for 16 or 32 bit arithme-
tic. string/integer conversion and string compare. Delivered as
a relocatable linkable module in Microsoft format for use with
FORTRAN-80 or COBOL-80etc. ............... £275/€18

KBASIC — Microsoft Disk Extended BASIC with all KISS
facilities. integrated by implementation of nine additional com-
mands in language. Package includes KISS.REL as described
above. and a sample mait list program . £495/£30

MICROPRO

Super-Sort | — Sort, merge, extract utility as absolute
executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data in binary, BCD.
Packed Decimal, EBCDIC, ASCII, floating, fixed point, expo-
nential, field juS(Ierd etc. etc. Even variable number of fields

per record! SR ISR . - . SR £125/£15
Super-Sort Il — Above available as absolute program onll
...................................... . £105/€1

..... £75/€18

[J Word-Master Text Editor — In one mode has super-set of

CP/M's ED commands including global searching and replac-
ing, forward and backwards in file. In video mode, provides full
screen editor for users with serial addressable-cursor terminal

............................................. £75/€18

Word-Star Menu driven visual word processing sys-
tem for use with standard terminals. Text formatting performed
on screen. Facilities for text paginate. page number, justify.
center. underscore and PRINT. Edit facilities include global
search and replace. read/write to other text files, block move.
etc. Requires CRT terminal with addressable cursor position-
09~ St 3 1 1T TR £255/€15

SOFTWARE SYSTEMS

CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
with pseudo-code compiler and runtime interpreter. Supports.
tull file control. charmng mteger and extended precrsron var-

iables etc. . .. . .£75/€£10

GRAFFCOM SYSTEMS

PAYROLL — Designed In conjunction with the spec for PAYE
routines by HM| Taxes. Proces ses up to 250 employees on weekly
or monthly basis. Can handle cash, cheque or bank transfer
payments plus total tracking of all year to date figures. Prints emp
master, payroll log, payshps and bank grros Requires CBASIC-2

..... £475/£18

COMPANY SALES — Performs sales accounting function.
Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period. Comprehen-
sive VAT control and analysns of all sales invoices. Requires
CBASIC-2. . ... .. .. e £425/€15

COMPANY PURCHASES Performs purchase accounting
tunction. Controls invoices, credit & debit notes. Prints purchase
ledger, aged creditors report and payment advices. Comprehen-
sive VAT control and analysis of all purchases Interfaces with the
NAD system. Requires CBASIC-2. . .£425/€18

NAD —Complete control of all your names & addresses including
suppliers, clients, enquiries etc. Assign your own coding system
and select all output via the report generator. Will print anything
from mailing {abels to directories. Requrres CBASIC-2.

o o BB S 8k a8l £225/£12
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Software for most popular 8080/Z80 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES ALTAIR,
EXIDY SORCERER IMSAI HEATH, and 8" IBM formats

S e ]

STRUCTURED SYSTEMS GROUP

O QSORT — Fast sortmerge program for files with fixed record
length, variable fieid length information. Up to five ascending or
descending keys. Full back-up of input files created. Parameter
file createg optionally with interactive program which requires
CBASIC. Parameter file may be generated with CP/M assem-
bler utility .. £50/€12

GRAHAM-DORIAN SOFTWARE SYSTEMS

O APARTMENT MANAGEMENT SYSTEM — Financial
management system for receipts and security deposits of
apartment projects. Captures data on vacancies, revenues,
etc. for annual trend analysis. Daily report shows late rents,
vacancy notices, vacancies. income lost through vacancies,
etc. Requires CBASIC. Supplied in source code. . £300/€25

[0 INVENTORY SYSTEM — Captures stock levels, costs,
sources, sales, ages, turnover, markup. etc. Transaction in-
formation may be entered for reporting by salesman, type of
sale, date of sale, etc. Reports available both for accounting
and decision makmg Requnres CBASIC Supplied in source
code. ... ..... £300/£25

[0 CASH REGISTER — Maintains files on daily sales. Files
data by sales person and item. Tracks sales, overrings. re-
funds. payouts and total net deposits. Requires CBASIC.
Supplied in source code ....£300/£25

MICRO FOCUS

O ciS COBOL — Version 3 is ANSI 74 subset with extensions
which offer powerful interactive screen formatting and built in
cursor control. Version 4 additionally offers full ievel 1 ANSI for
Nucleus. Table Handling, Sequential Relative and Indexed /0.
Inter-Program Communication and Library

Version 3. £295/£25

.......................... ..Version 4, £395/€£25

] FORMS — Interactive utility to create CIS COBOL source
code to perform CRT screen handling in application programs.
Supports full prompt text, protected fields and input valldatlon
against data type and range expected . €65/€10
When purchased with CIS COBOL €55/£10

OTHER

O tiny C — Interactive interpretive system for teaching struc-
tured programmmg techmques Manual includes full source
listings . ....... N prem— £45/€30

O € Compiler — Supports most major features of language. in-
cluding Structures. Arrays, Pointers, recursive function evalu-
ation, iinkable ‘with library to 8080 binary output. Lacks data
initiaization, long & float type and static & register class speci-
fiers. Documentation includes ~C™ Programmmg Language
book by Kernighan & Ritchie . . £65/£10

[ Z80 Development Package — Consists of: (1) disk file
line editor, with global inter and intra-line facilities: (2) Z80
relocating assemblef, Zilog/Mostek mnemonics, conditional
assembly and cross reference table capabilities: (3) knking
loader ‘producing absolute Intel hex disk file for CP/M LOAD
DDT or SID facilities. .£50/€12

[0 DISTEL — Disk based disassembler to Intel 8080 or TDL
Xitan Z80 source code. listing and cross reference files. Intei or
TDL/Xitan pseudo ops optional. Runs on 8080. Standard CP/M
and TRS-80 CP/M versions available ... £35/€7

O pisSILoG — TEL to Zilog/Mostek mnemonic files.
Runs on Z8O only. .. .. €35/£7

0 TEXTWRITER Il — Text formatter to justify and paginate
letters and other documents. Special features include insertion
of text during execution from other disk files or console. permit-
ting recipe documents to be created from linked fragments on
other files. Ideal for contracts. manuals. etc. . . £45/€3

[J WHATSIT? — Interactive data-base system using associa-
tive tags to retrieve information by subject. Hashing and ran-
dom access used for fast response. Requires CBASIC

£70/€£15

O XYBASIC Interactive Process Control BASIC — Full disk
BASIC Teatures plus uniaue commands to handle bytes. rotate
and shift, and to test and set bits. Available in Integer, Ex-
tended and ROMable versions.

Iinteger Disk or Integer ROMable ..... . £165/€15
Extended Disk or Extended ROMable . €215/€15

[0 SMAL/BO Structured Macro Assembled Language — Pack-
age of powerful general purpose text macro processor and
SMAL structured language compiler. SMAL Is an assembler

n%uage with IF-TH LSE, LOOP-REPEAT- WHILE DO-
BEGIN-END constructs ............... 40/£10

O Selector Il — Data Base Processor to create and maintain
single Key data bases. Prints formatted, sorted reports with
numerical summaries. Available for Microsoft and CBASIC
(state which). Supplled in source code £105/€12

O Selector il — Mutti (i.e.. up to 24) Key version of Selector Ii.
Comes with applications programs including Sales Activity. In-
ventory. Payables. Receivables. Check Register. Expenses.
Appointments, and Client/Patient. Requires CBASIC S plied
insourcecode ................ 55/€12
Enhanced version for CBASIC-2 . £185/£12

O cPm/374X Utility Package — has full range of functions
to create or re-name an IBM 3741 volume, display directory
Iinformation and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M
files| - F EEEe ey L €125/£7

O Flippy Disk Klt — Template and instructions to modify sin-
gle sided 5% diskettes for use of second side in singled sided
drives ........ Jom " gy £6

Orders must specify disk
type and format. e.qg. North
Star Horizon single densily.

Add VAT to orders for soft-
ware (not manuals alone).
Add 50p per item postage
and packing {mirmmum £1).

All orders must be prepaid
fexcept COD or credit
card). Make cheques POS
etc. payable to Lifeboat
Associates.

Manual costs are deduct-

able from subsequent soft-
ware purchase

The sale of each pro-
prietory software package
conveys a license for use

. . on one system only.

Lifeboat Associates, 32 Neal Street, London WC2H 9PS.01-379 7931 '™'The Software Supermarket is a trademark of Liteboat
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Great news from Heath.

WH-89 All-In-One computer. WH-14 serial printer.

The new All-In-One computer from Heath has the With a compact table-top configuration, the WH-14 is
power, versatility, and built-in peripherals needed to meet designedfora broad variety of usesin both the personal
the demands of the business user. and business computing field.

*intelligent’ video terminal *2Z80 microprocessors. *5 x 7 dot matrix impact printing *96 character ASCII

*floppy disk storage system. *upperand lower case characters *microprocessor-

*basic 16K RAM ?expandable) based electronics.

Easy to program. Simple to operate. Itis capable of a It combines speed, flexibility and ease of use with any
multitude of Eigh-speed functions and speaks the computer providing standard RS-232 C or 20mA current
language of today's most popular software. loop interface connections.

For complete specifications of these and all Heath Data

System products contact:

Heath data SYStemS Heath (Gloucester) Limited, Dept. (et 10), Bristol

Road, Gloucester, GL 2 6EE. Telephone: (0452) 29451.

® Circle No. 108

From Microdigital
TEXAS 99/4
The people’s computer

The remarkable Ti-98/4 Home computer.

Superior cotour, music, sound and graphice — 8nd a powerful extended BASIC ol recorders. 44-pin peripheral tor with y snd aodress signais d
builltin. Plus 8 unique, new Solid State Speech Synth and T.1.'s speclel Solid svaliable. Mini-earphone jack. Hand con!mllev intertace. (’J
State Sottware. Bulit in software:
The 7.1.99/4 was designed to be the lirsi true home computer — skilied computer 14K Byte T.1.BASIC, equation calculator 8nd control softwere. !
usars and beginners alike wili be able to put it to eftective use right away. You can Size:25.9°38.1°7.1 cm.
begin using the TI Home t inutes etier unp g It; simpiy snap in a X
Solid State Software Module, touch & faw keys and siep- by-llnp instructions Dispiay ¢ 5
appesr on the screen — $0 you or any member of your tamily can use end lesrn Uses colour monitor, 24 lines of 32 characters.
about the computer trom the computer. Texas instruments has taken those Optional accessories:
festures you'vs been wanting -— pius some you may nol have heard about yet — Sold state s
PR A peech synthesizer.
spdiinctimedithem i cnsincred plesstc IRLIcisye e The T 89/4 Approx 250 English words bullt in. Accessible from T.i. BASIC. Accommodates
glves you an unmatched combination of features and capabilities inciuding; add-on moduies to brosden vocabuisry.
‘Powerlul Ti-Basic: Accuracy end power for d ding technicsl N R te controla:
tions, yet easy to use for the beginner. 13-digh, ﬁoa'lnq point Basic, with Eight position with side mounted action button.
special testures and extensions for colour, sound snd graphics. oA oot st Tnatules:
“16-colour graphics capabllity — Easy to use, high resolution graphics with b
speciat features that fet you define your own characters, create animated These are plug in pre-programmed software modules with a varisty of tinancist,
displays, chserts, graphics . . . and more, with & resoiution of 256 « 192 education, and entertainment programs.
indlvidusily addre ssabie points. E.G. Video Chess, tootball, video games, physical fitness, pre-schoot learning,
‘Music and sound etfects: Provides oulstanding audio capabitity. Bulld three- graphics etc.
note chords and sdjust frequency, duration. and volume quickly and simpty. Delivery: Limited quantities in September, volume October,
Conscie: Prices:
CPU: 9900 family, 16 bit microprocessor, pius 256 byte scratchpad RAM. Nett Vat Total
Memory: Console.............. e 569.57 85.43  655.00
Totasl combined memory capacity 3 72K Bytes Modutes . S . 15-40.00"
Internal :CA)M . .. 6K Bytea ;OV";“ e 32‘23
internal RAM . .. . 16X Bytes peech synthes zer . . 00°
External ROM (Plug-in software moduies) Up to 30K Bytes ‘please note these are estimated prices only.
Keyboard;
Staggered QWERTY tayout, full travel with overlay for second tunctions.
Sound:
5 Octaves, 3 simuitaneous tones plus nolise generator,
Coloure: 16 Ferrrreer s 2
Graphice resoluiion; 256°192. @ 25 B g = E
runswick Str verpool
tnput/Output: St wty Li L2 0OBJ

Composite video and sudio output for monitor. Interface tor 2 sudio cassetie Tel-:051-236 0707(”3‘ Order)051-2272535(AllomefDepts)
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SPECIALISTS IN
MICROCOMPUTERS

IN

We care about what leaves

our factory. After allit’s got
our name onit.

The next time you want
reliable microcomputer

roducts - single card

computers, floppy disk
systems and disk systems ~
take a look at what we put in
our boxes.

A Comart Com
show you.

SPECIALISTS

puter Catalogue will

Write to

£ comart

Comart Ltd., P.O.Box 2, St. Neots,

Huntingdon, Cambs.
Or telephone (0480) 215005.

ymart

P
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The NEW Datac BDSO

.-

offers all these features:

80 columns on 9.5 in-wide ordinary sprocket paper.

84 Ipm - 112ch/sec.

RS232C and buffered parallel interfaces as standard.

Over 900 character buffer standard — 2K extension optional.
96-character set standard — 192 set optional.

P controlled bi-directional, versatile and reliable.

Stand and keyboard optional.

for only £595 ...

AQLQC Lmreo
“The Printer People”

Tudor Rd, Altrincham, Cheshire, WA14 5TN
Tel: 061-941 2361/2

| ® Circle No. |11

R R R W ECHNIQUES LTD

12 Leeming Rd 58-60 Northfield Rd 5-6 Lower Church St

Borehamwood Kings Norton Chepstow

Herts. WD6 4DU  Birmingham B30 1JH  Gwent NP6 S5HJ

01-207 1717  021-459 5959 029-12 2193
Glasgow 041-221 9761 Telex 49280

AVAILABLE EX-STOCK:

ANADEX DP8000
112 cps PRINTER
INTRODUCTORY OFFER

TALLY 1602 160 cps
BI-DIRECTIONAL PRINTER

TELEVIDEO 912 VDU

£525

£1650
£595

NATIONWIDE MAINTENANCE
ON ALL THE ABOVE
PLUS
COMMODORE PET, ITT 2020,
APPLE, MSI 6800, ALL LEADING VDUs,
AND HARD COPY PRINTERS

I ® Circle No. 112

Compare its festures:

‘Z-80A 4MHZ. CPU: The most powerful 8-bit processor on the market.

‘8K Basic: resident on board, MICROSOFT Basic, the industry standard, with
extensions for on-screen editing, graphics, machine code interfacing.
Optimised tor speed (see benchmarks below).

"Fuil 37 Key Licon solid state keyboard: switch han! are cor high
reilability professional units tor long trouble free iite. Keyboard is mounted
separately to avold siraining main P.C.B

*Totat of 20K on-board memory: 2K monllor (Nas-Sys 1), 1K Video RAM, 1K Work
space RAM, 8K Microsoft Basic, 8K user RAM.

“Kansas City cassette Interface: for refiable storage of programs and data at 3000r.
1200 baud, with tull checksum error detection,

‘Nas-sys monitor: A powerful 2K machine cade monitor provides an ideat
environmant for learning about and developing machine code programs. Nas-
sys uses a blinking non destructive curaor, with 22commands. ASCli terminais
are tully Jupportedvisthe serialinterface; usersc an add thelrown /O driversvia
the system 1/0 vector tabie to support other devices.

Nas-sys commands are:
A—Hex arithmetic
B—setl breakpoint

N—return to normal
O—Output to P.1.O.

C—Copy Q~Query input port
E—Execute R-—RAead tape
G--Generate S—Singie step

H-—Operate as half duplex,
terminal,

T—Tabulate memory
U-—actlvate user 1/0 drivers
I—Intelligent copy
J—Execute atFFA
K—set keybosrd options
L —load trom tape
M—Memory modity

V—Verity tape
W—Write tape

X—set external device
Z —execute at FFD

‘On board P.1.0. ~ An uncommited P.1.O. (MK 3881) giving 16 programmabte i/O
Hnes with handshake.
*On board RS-232-Will intertace directly into any standard teietype — sitowing
use of BASIC or Nas-sys from the leletype.
‘Full on-screen editing: a compiete screen ediior with cursor mavement {UP,
DOWN, LEFT, RIGNT), insert and detete, backspace etc,

Screen display ot 16 lines x 48 chafacters: Stable, clear display to British tele-
viston standerds. Fuil 128 ASCH character set; option for further 128 graphics
charactera.

"Fully buffered NASBUS compatible: Weil defined bus atructure with a range of
expansion cards; including (shortly) a floppy disc system with CP/m — the
industry standard operating system.

Just a little bit more... ¢

Nett vat Total
Nescom-2 .. . . 295.00 44,25 339.25
Power supply 24.50 3.68 28 18
Nett Vat Total
Nascom-2 295.00 44.25 339.25
Power supply 24,50 3,68 28.18
10 C15 cassettes 4.44 0.66 5.10

Z-80 Programming manual (Mouek) i 4.50

Z-80 Microcomputer handbook . . . . 6.95
Practicat microcomputer programmlng

the 2-80 . . .. .. ............ 20.00
Sargon-8K Z-80 Chess program (bool) 9.50

PERSONAL COMPUTER WORLD BENCHMARK TESTS

APPLE I NASCOM2 RM. 3802 PET
BM 1 1.5 1.1 14 1.7
Bm2 3.2 5.4 6.5 9.9
BM3 7.3 1.1 13.2 18.4
ama 7.2 11.6 13.9 20.4
BMS 8.9 12,6 15.0 1.7
BMS§ 18.6 19.3 22,3 25
am7 28.2 2r.6 31,6 50.9
6M8 5.2 6.2 123

~

o /MICRODIGITAL

E] 25 Brunswick Street, Liverpool L2 0BJ @
Tel:051-236 0707 (Mail Order) 051- 227 2535(All other Depts)

® Circle No. 113
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WHY BUY A
MICRO-COMPUTER FROM

PETALEBGT I

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 wa;ranty, a
3) We have in house programmers/systems service contract from £69-50
analysts 9) You benefit from our experience of having
4) We h 2 . sold over 150 micro-computers to industrial,
€ Nawe aiie BENCe eNoncers educational and business, personal users.
5) We will demonstrate the PET at your 10) We specialise in programs and interfaces for
2 hs 2 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 Large ’
: . In our showroom we sell
Keyboard "PETSs - =y Books, Programs etc.

Now in Stock
O R B
VEISERSE 4

Also available:

24K Memory Exparision 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 ELECTRONI|C SERVICES LTD PETALECT
33/35 Portugal Road, Chertsey Road,
Woking, Woking,
Surrey. Surrey.
Tel. Woking 69032/68497 Tel. Woking 20727/23637
i ® Circle No. |14
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Programs for easy learning.

sive sections and contains audio
visual material,text,and parts for
practical experiments.

Digital techniques
Teaches you the operation of digital
logic circuits, integrated circuits,

Part of the Heathkit Continuing
Education series, our self-instruction
courses are the complete,low cost
way of learning all there is to know
about computing techniques.

Each course is split into progres-

Boolean A'l_:_gebra ,Flip-Flops and
Registers. Everything from TTL and
CMOS to ROMs,PLAs, micro-
processors and computers.

The optional trainer rounds out
your education and provides
‘hands-on’ experience.

Microprocessor
Designed to give you in-depth know-
ledge of these advanced systems the
Course covers microprocessor basics,
computer arithmetic, programming
and much, much more.

And the optional computer
trainer lets you get ‘hands-on’
experience.

Basic Programming
This course teaches you how to
program your computer using the
popular BASIC language. Covering
all formats, commands, statements
and procedures it uses programmed
instructions backed by text and
‘hands-on’ computer experiments.

For full details of these and alil
Heath courses contact:
Heath (Gloucester) Limited,
Dept. (pce 10), Bristol Road, Gloucester
GL2 6EE. Tel: (0452) 29451,

Heath data systems

® Circle No. 115

RELOCATABLE ASSE MBLER

Simplicity.Sophisication """ e
@& apple IL plus,
at Microdigital

to be generated snd linked to

desk
examination snd

Floppy Disks

Givas your system Immaediate access to large quantities of date. The subsystem
consiets of an inlslligent interface card, s powertul Disk Operating System and
one or two mini-floppy drives.

Featutes
* Storage y of 116
o Date tranefer rate 156K Blts/second.
* Individusi fHe write protection.
Apple Il Plus * Powaered directly from Apple 1.
® Full disk capability with syatems as tittie as 16K byles of RAM,
APPLE-# PLUS wiil change the way you think about computers. Thll nbecnunn o Fash access time — 600 m aec (Max) across 35 fracks.
h specifically designedto hmdh the day to day of o Powerful disk oparating software.
ial planning, sck tation, snd enter APDLE-" PLUS Is o Load and etore flies by name.
-ppnungandcomlomblo(muokhunpplhncnkh.lmahyour tHe essier), andit » BASIC program chaining.

brings to personstcomputing anew level ot powerthroughhardware andsoftware
sophistication.

The APPLE-II PLUS Is taster, smaller and more powertul than its predecessors,
ond i's easier to use 100, Decause of sdvenced, bulit in teatures iike:

‘PALSOFT

A fast, extended 10K BASIC with 9-digit precision and graphics extensions.
"HIGH RESOLUTION GRAPHICS

On s matrix of 280 x 192 individusily addressabia pointa.

"AUTO-START ROM

With powsr on boot of proge
scresn editing.

“INTERNAL MEMORY EXPANSION TO 64K BYTES
For big system performance ata low cost.

“EIGHT EXPANSION SLOTS

Tolelthe systam grow with your needs.

. reset pr snd improved

Nett vl Totat
APPLE-II PLUS, 16K RAM 830 124.50 954.50

Apple Pascal

APPLE PASCAL TM Is the new to micr. power,

PASCAL TM incorporating UCSD PASCAL TM, offers extended festyres in »
Kag omploylnﬂ todey's most sophistic ated siructured

prognmmmg ] [} d capabfiities that boost

performance and cut dculopmonl time tor large business, sclentific, snd

educationsi programs.

This aottware package provides the most powertul set of tocis yet avatiable forthe

microcomputer programmer.

"EDITOR

A fest, screen- orlented edilor for program development and word processing

applications.

‘COMPILER

Standard PASCAL ptu- luu set of extensions lor sirings, disc fiies, graphics 4nd

sysiem og phics "Turtlegraphics”: as origineted at WHT.
INIT turtle, PENCOL R TUN 0, TURN. MOVE, TEXT GRAF.
GOTOIY" tor cursor

FUNCTION Keypress lells whether chluc'u avaiiable.
Libr routines include: RANDOM, RANDOMI2ZE., PADDLE, BUTTON,
YTLOUT,KEYPRESS etc.

» Random or sequential flle sccese.
Floppy Disk Subsystem

Nett Vat Total
425.00 63.78 480.78
Second disk drive and connecting cable
375.00 $6.25 431.25

Parallel Printer interface Card

Altows you to connect aimost any popular printer to your AK:‘O ABABIC program
can produce hard-copy output as easily 83 it prints to the TV monitor screen.
Command interpretation and printer conlrol douun are handied by the irmware
bulit into the card, to elimi user prog g7

Nett Vat Totel
110.00 16.50 120.50
Communications interface Card

Allows your Apple o “taik” (through a modem) with other compuiers and
terminais over ordinary telephone and load programs over the phone, send
messages 10 remote terminals or access your office computer from the comiortof
youw home,

Communication interface Card
Nett Yat Total
110.00 18.5¢ 128.50
High Speed Serisl interface Card
Allows Appie to exchange data with printers, pictters snd computers in seriai
format et up to 19.2 K Bsud.

High Speed Serial interfece Card
Nett YAt Totsl
110.00 18.50 120.80

/MICRODIGITAL

25 Brunswick Street, Liverpool L2 0BJ [}
Tel-051-236 0707 (Mail Order) 051227 2535 (Al other Depts)
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The complete
business mind

oo SN2
p o

/

» I

for £3,000

A desk-top stock control, accounts, sales and
invoices department at the touch of a switch. No
need for a computer to see the savings that
means!

This technological miracle is just one of a
whole range currently on view at Computer
Workshop showrooms, at prices ranging from
£500 to £10,000 plus.

Phone for an appointment, or visit now and
surprise yourself at what micro-computers can do
for you and your business.

W

COMPUTER WORKSHOP

Micro-Computer Mart Limited, 29 Hanging Ditch, Manchester M4 3ES. Tel: 061-832 2269
d

an
Micro-Computer Mart (Leeds) Limited, 251 Otley Road, Leeds LS16 5LQ. Tel: (0532) 788466

@® Circle No. 117
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dent.

London WC2

Your Home Computer — J.
White — £5.10
Microprocessors: from
chips to systems — R. Zaks
— £7.50

The Home computer
revolution — T. H. Nelson
— £2.75

Getting involved with your
own computer — L.
Solomon & S. Veit — £4.76
Understanding
microcomputers and small
computer systems — N.
Wadsworth — £7.95
lllustrating Basic — a
simple programming
language — D. Alcock —
£2.25

Basic BASIC: an
introduction to computer
programming in the BASIC
language — £4.80
Advanced BASIC:
applications and problems
— both by J. S. Coan — £4
Basic with style — Nagin
and Ledgard — £3.60
Microcomputer
programming: 6502 — R.
Zaks — £7.95

6502 Applications book —
R. Zaks — £8.95

£100! off 8K
PETS

Hurry — Hurry — Hurry

EX-DEMO — Exhibitions etc — few hours
use only — mostly indistinguishable from
new. Come to Charing Cross and select
yours now — Securicor £10.

Beginners courses London-Southampton
day or evenings — small classes or indi-
vidual tuition — one computer to each stu-

Day courses run on your premises — we
supply everything — (inc weekends)

Telephone 01-839 3894 for details.

TLC World Trading Ltd
34 Craven Street

® Circle No. 118

NEW LOW BOOK PRICES AT

Volume 1 Fundamental
Algorithms — D. E. Knuth
— £9.50

Software Tools —
Kernighan and Plauger —
£7.20

Programming Proverbs —
H. Ledgard — £5.50
Microprocessor interfacing
techniques — R. Zaks —
£7.50

Cheap Video cookbook —
D. Lancaster — £4.30
Microcomputer problem
solving using PASCAL —
K. L. Bowles — £7.84

Best of BYTE Vol. 1 —
Heimers et al — £8.95

Best of Creative Computing
Vol. 1 — AHL et al — £6.95
Best of Creative Computing
Vol. 2 — AHL et al — £6.95
Scelbi-Byte Primer —
Helmers et ai — £9.95

The Best of Micro — Tripp
et al — £5.50

Clarcia’s Circuit Cellar — S.
Ciarcia — £6.40

8080 Programming for logic
design — A. Osborne —
£5.95

EQUINOX 300

A powerful

multi-user

multi-tasking
multi-language

16-bit microcomputer time-sharing systen

supporting

BASIC

T UISP

" 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 Inn Yard. L.ondon EC2A 3HB.

lel: 01739 23879

Z-80 Instruction book —
Scelbl — £3.50

Practical microcomputer
programming: the Z-80 —
W. J. Weller — £20
Sargon Z-80 Chess
Program — D. and K.
Sprackien — £9.50

The Z-80 microcomputer
handbook — W. Barden —
£6.95

Z-80 Programming for logic
design — A. Osborne —
£5.95

Z-80 Programming manual
— Mostek — £4.50
Programming the 6800
microprocessor — Bob
Southern — £8

6800 Programming for logic
design — A. Osborne —
£5.95

APL — an interactive
approach — Gillman and
Rose — £9.50

Phone in your
Access/Barclaycard
Number on

051-236-0707

or compiete
this order

 MICRODIGITALLTD

01729 4460.

A guide to SC/MP
programming — Drury — £4

A Guide to KITBUG —
Drury — £1

Basic computer games —
D. H. Ahl — £5.50

How to build a computer
controlled robot — T.
Lootborrow — £6

Starshlp simulation — R.
Garrett — £5.10

Some common Basic
programs — A. Osborne —
£6.30

Computer programs that
work — Beech et al — £2.55

The mind appliance: home
computer applications — T.
G. Lewis — £4.75

PCC reference book — PCC
— £4.95

Microprocessor lexicon —
£2

Microprocessor
encyclopedia Vol. 2.
Bit-slice machines — R.
Zaks — £7.45

1 ENCLOSE:
CHEQUE/POSTAL ORDER NO..
BARCLAYCARD NO..

ACCESS CARD NO.

NAME .

ADDRESS.

COMPLETE AND POST TO
25 BRUNSWICK STREET

* LIVERPOOL L2 0BJ e 051236 0707

@ Circle No. 119
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‘We stock 20 different
makes of computer.
So our only vested

interest 1s
customer
satisfaction’

Bill Cannings, Managing Director

Businesses can only improve their efficiency
with computers if they buy exactly the right
kind of equipment and software for their needs.
The problem can be in matching their needs
with what the market can supply at any one
time.

]

At the Byte Shop and Computerland we
have the widest range of computers available
from any single source. We have deep-rooted
systems know how going back over 10 years,
so you get not only a refreshing breadth of
choice, but also high level impartial advice from
computer specialists on what to buy.

Our business is computers and only
computers, so you will be talking to people who
really understand their subject. Once you have
taken the decision to visit us, you are already a
good way towards choosing the right computer
for your needs.

Branches at:

liford Nottingham

426 428 Cranbrook Road, 92a Upper Parliament Street
Gants Hill, Iiford, Essex IG2 6HW Nottingham NG1 6LF

Tel. 01-554 2177 Tel. 0602 40576

London Manchester

48 Tottenham Court Road, 11 Gateway House,
London W185 4TD Piccadilly, Manchester
Tel. 01-636 0647 Tel. 061-236 4737
Birmingham Glasgow

94 96 Hurst Street, Magnet House
Birmingham 85 4TD Waterloo Street

Tel. 021-622 7149 Glasgow Tel. 041-332 2468

THE EUTE SHUE 111D
GUTIPLUTERLAND 0N
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MATROX

FROM SHELTON

Shelton Instruments offers a highly-diversified selection of
modules and PC boards by Matrox Electronic Systems, allowing
customers to solve display problems rapidly and cost-effectively.
These ready-to-use subsystems are available in self-contained
modules for any microprocessor, or on PC boards but
compatible with DEC LSI-11, PDP-11, Intel Multibus, $100 and

others.
CRY DISPLAY CONTROLLERS (Aiphanumeric)
Alghanumeric Modules £
MTX-816 8 lines X 16 columns CRT controller module 128
MTX-1632 16 lines% 32 CRT controller module 162
MTX-1632SL  16%32 CRT controller module {external sync) 162
PV-1 Up 1o 16X 64 user programmable VRAM (in/ex) 213
MTX-2064 20 lines X64 columns CRT controller module 13
MMD:2480 24 lines X80 columns CRT controller module 284
Printed Circuit Boards (Alphanumerics)
MTX-1648/SL 16X48 (Prolog bus. ext sync) 213
MTX-2480 24x80 CRT controller (gen. purpose) 284°
ALT-2480 24 %80 CRT controller (S100 bus plug-in) 213
STD-2480 24x80 CRT controller (STD bus plug-in) 284
ITL-2480 24 %80 CRT controller (Zonic bus plug-in) 284
EX0-2480 24 %80 CRT controller (Exorciser plug-in) 356
MSBC-2480 24 x80 CRT controller (SBC-80 bus plug-in) 356
MLSI-2480 24%80 CRT controller (LSI-11 bus plug-in) 356
MDC-2480 24%80 CRT controller (PDP-11 bus plug-in) 356
CRY DISPLAY CONTROLLERS (Graphics)
Graphic Modules [
MMD-256 256% 256 dot raster module (+35V only) 428
MMD-2560 256X 256 dot raster module (+5V, 12V) 356
Printed Circuit Boards (Graphics)
MTX-256 256%256 dot raster (gen. purpose) 428
ALT-256 256%256 dot raster CRT controller (S100 bus) 284
STD-256 256% 256 dot raster CRT controller (STD bus) 356
ALT-512 512%256 dot raster CRT controller (S100 bus) 428
EX0-512 512% 256 dot raster (Exorciser bus) 495
MSBC-256 256%256 (SBC-80 bus or general purpose) 644
MSBC-256 /512 256% 512 (SBC-80 bus or general purpose) 188
MSBC-1024  256% 1024 (SBC-80 bus or general purpose) 995
MSBC-512 512x 512 (SBC-80 bus or general purpose) 995
NSBC-512 512% 512 raster with vector plot (SBC-80) 1,076
MLSI-256 256% 256 (LSI-bus, plug-in) 644
MLSI-256 /512 256X 512 dot raster (LSI-11 bus, plug-in) 788
MLSI-512 512%512 dot raster (LSI-11 bus) 995
MLSI-1024 256% 1024 dot raster (LSI-11 bus) 995
MODC-256 256X 256 dot raster (PDP-11 bus) 644
MODC-256 /512 256% 512 raster (PDP-11 bus) 788
MDC-512 512%512 raster (PDP-11 bus) 995
MODC-1024 256% 1024 raster (PDP-11 bus) 995
RGB-256-4 256X 256 raster, 4 bit/pixel, color/grey (PAL or

NTSC), (SBC-80 bus or general purpose) 1,148
RGB-256 /3 256% 256/3 bit/pixel; color/grey; exp 995

CRT DISPLAY CONTROLLERS (Alphanumeric and Graphic combined) £
MSBC-24/320 Single board 24 X80 alphanumeric; 320 X240
raster graphics CRT display controller (SBC-80
or general pupose) 995
NOTE: Combined alphanumeric and graphic display can also be
obtained by comblning other standard Matrox alpha and
graph controllers (i.e. ALT-2480 and ALT-256 or
ALT-512; MMD-2480 and MMD-256; MLS!-2480 and
MLSI-512, etc.)
COLOR CRT CONTROLLERS
Multiple standard graph cards can be combined to obtain color.
Up to 24 bits per pixel can be obtained, 256> 256 or
512512 resolution.
NDTE: RGB-256/4 is single board 256 %256 % 16 color CRT

controller.
uP DISPLAY CONTROLLERS (INTEGRATED CIRCUITS) £
MTX-A1 Single chip 1/O display/keyboard controiler 5%7
dot LED's up to 32 character, 64 keys 35.28
MTX-B1 Single chip /O display/keyboard controller 14,
16 segment LED, 32 characters, 64 keys 35.28
MTX-A1 and MTX-B1 in quantities of 10K are
£8.64 each.

SOFTWARE AND DOCUMENTATION

MTX-Alpha ALT-2480 alphanumeric software (S100;8080A) 20
MTX-Graph ALT-256 graphics software (S100; 8080A) 20
SBC-Alpha MSBC-2480 alphanumeric software (SBC;

8080A, 8085) 20
SBC-Graph MSBC-256 graphics software (SBC; 8080A,

8085) 20
MDC-Graph MLSI/MDC-256 graphics software

(LSI-11/PDP-11) 20
MAN-//]] Hardware manuals for diff. products (schematics

inc) 1.20

NDTE:; Software package includes manual, source listing
(machine language) including comments and algorithms and
paper tape (object code).

DELIVERY 4-5 WEEKS

SHELTON INSTRUMENTS LTD
22/24 COPENHAGEN STREET,

LONDON N1 0JD Tel: 01-278 6273

® Circle No. 122

BUY AN ELF i
microcomputer only
for less than VaT.
some TV games

Kit

£79.95

ELF Il BOARD WITH VIDEO OUTPUT

ADD ONS EX VAT
* POWER SUPPLY {6.3V AC) for ELF Il
+ ELF Il DE LUXE STEEL CABINET (IBM Blue} 23 Ok
* GIANT BOARD KIT"S_FV:lem/Manlmr, Interface to!  $7
cassefte — RS232, etc 35.00
* 4K STATIC RAM board kits {requires expansion
power supply}
* Expansion power supply (required when adding
4K Rams}. 19.00
* ASC11 Keyboard Kits 96 printable characters etc 50 58
* ASC11 dilux steel cab {IBM Blue) 02
* KLUGE prototy pe board {build your own

circuits) 12.83
* 86 pin Gold plated connectors each 4.00
* ELF Light pen writesidraws on TV screens 6.50
* Video graphics board 32/64 characters by 16
lines on TV/monitor screens 69.9
* ELF 11 Tiny basic on cassefte 13.50
* ELF 11 Buy/monitor powerful systems
monitorfeditor 13.50
T. PITMANS short course in programming manual
Nil VA
d I;I' P|TMAN short course on tiny basic manual (Ncl
VA )
* RCA 1802 users manual (Nil VAT) 4 00
{ic 0 text editor i b
ea 16.95
SAVE 10% AND BUY ALL THREE TOGETHER
All units can be supplied wired and tested P&P
Send S.A.E. for comprehensive brochure £2.00
NEW: GAMES ON TAPE send for list
Order to:—
DEALER Newtronics, 138 Kingsland Road
Lond
ENQUIRIES ongon E2 S8 ¥ Sole U.K.
WELCOME Tel: 01-739 1582 Agents
DEPT. PIC. gen

@ Circle No. 123

Another Crofton First

Brun New Full Specification

Industrlal
Video Monitor

Video Bandwidth 8MZ (3db down).

Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.
Input Sensitivity IV Composite.

The unbeatable ¥ Inciuding
CROFTON 6800 MICRO -:-wr
is probably the best KIT —

— KIT* —

value for money today £220

POWER SUPPLY £20 EXTRA +VAT & P/P + VAT & P/P

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Mlddlesex ° 'I'el. 01-891 1923

® Circle No. 124
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Sumlodlc oo searone

Manchester
Petsoft and Commodore Software Stockists
PET PRICE AVAILABILITY
2001-4 £460.00 Current
2001-8 £550.00 Current
2001-16N £675.00 Current . |
2001-32N £795.00 Current
Petact business programs demonstrated during business hours e — T e
Plus all these add-ons for your PET 2001
PRINTERS
Teletype 43 with keyboard £995.00 Current
Teletype 43 without keyboard £970.00 Current
PET 2023 £550.00 No further orders
PET 2022 £645.00 Orders accepted
ANADEX with PET interface £700.00 Current

FLOPPY DISK UNIT

PET 2040 £795.00 Current
DISKMON £840.00 Current
24K Memory Expansion for Diskmon £320.00 Current

EXTERNAL CASSETTE DECK

C2N £ 55.00 Current
PET DUSTCOVERS (Plain) £ 6.00 Current
PET DUSTCOVERS (Printed) £ 6.50 Current

PET/BASIC training manuals available from £3.00
Sumilock printer interface IEEE to RS232¢ from £100.00

NOW YOU CAN BEAT THE LANGUAGE BARRIER AND
CONQUER EUROPE

The same silicon chip technology that revolutionised the cal-
culator market has now given birth to the world’s first pocket

LEX!CQN size translator. The LK3000.

Designed like a miniature computer, the LK3000 is a highly
LK-3000 W sophisticated terminal, its programs contained in different

language modules which simply slot into the back. French,
German, ltalian, Spanish, Portugese, Swedish, etc.

These interchangeable modules are programmed with hun-

dreds of words, phrases and word permutations on each mod-
ule.
L : What’s more, the LK3000 not only translates English into dif-
o w N F-J N - @ [~ ferent languages, it also works in reverse to enable a foreign
language to be translated into English. So that in the time it
takes to find a single word in the average dictionary, you can
spell out an entire sentence and have the exact English trans-
lation travel across a visual display before your eyes.

So, if you want to communicate in several foreign languages,
figure your household expenses, work out your taxes or con-
vert pounds to kilograms, contact:

Sumiock Electronic
sumlo.‘k Sgrvices (M/cr) Ltd.
ALL PRICES INCLUSIVE ot

OF VAT 196/8 Deansgate
Manchester M3 3WE
Tel:061- -834 4233.

The LEXICON LK3000 the pocket-sized
computer at a price that suits your pocket.

@ Circle No. 125
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NorthSkar

ALLAN ASHLEY ENTERPRISES
PDS Program Development System for 8080 or Z80 computers. PDS supports full Z80 code

favouring Inter-type mnemonics. £55/£10
The following is a list of source modules compatible with PDS:—
MOOULE FUNCTION REQUIREMENTS
ALPHSORT High speed alphabetic sort None £10.00/1
NUMRSORT High speed numeric sort None £10.00/1
FPPACK BCD floating point arithmetic None £10.00/1
FOURIER Fast Fourier transform FPPACK £10.00/1

INV Matrix inversion FPPACK £10.00/1
MATPED Matrix product FPPACK £ 7.50/1
RATPOL Rational function and utilities FPPACK £ 7.50/1
SORT Square root FPPACK £ 5.00/1
TRIGS Sine, cosine, TAN, ATAN FPPACK, RATPOL £10.00/1
LOGEXP Exponemlal Iogarhhm yX FPPACK, RATROL £10.00/1
FPIOP Floating point 1/0 None £10.00/1
FORMAT Formatted floating point output None £ 7.5011
NFILES North Star disc handler None £10.00/1
INOPS Integer multiply-divide None £ 6.00/1
The complete set of modules listed above............ s .£49/£10
EZ-80 — A tutorial on the PDS 280 instruction set. £12/€3

REGENT — Disc disassembler, generates source flle compatible with EDIT and the MAKRO
Assembler in PDS. £12/£3
HDS — Hybrid Development System. Permits easier interfacing between assembly code routines
and North Star BASIC. £27/£3
CDS — Compiler Development System. The CDS BASIC compiler enables portions of North Star
BASIC programs to be compiled into assembly language to achieve increased speed and to

protect proprietary sections of code. Requires PDS and HDS £55/£10
BYTE SHOP OF WESTMINSTER

North _Slar BASIC Time Sharing package. £24/¢8
DIGITAL RESEARCH

CP/M — General purpose Disc Dperating System. £75/£15
MAC — Macro Assembler. £55/£10
SID — S{mbotic Instruction Oebugger. £45/£10
TEX — TEXT formatter. Enhanced version of CP/M editor, ED. £45/£10
DESPOOL — Spooler for CP/M. £30/£1

INFORMATION UNLIMITED

WHATSIT — Interactive data-base management system using associative tags to retrieve infor-
mation* by subject. Also available at no exira cost, a modified version (by Interam) which
supports cursor addressing and printer output. £35/£15
MICRO MIKES

4/5 SHARE — General purpose interrupt driven, bank switching timesharing system for the
North Star Horizon computer. £25/£2

CSUB — Common SUBroutines for North Star BASIC. £25/£2
MICROSOFT

Disc Extended BASIC. £145/£25
FORTRAN-80 — ANS| ‘66 {except for COMPLEX) plus many extensions. £195/£25

COBOL-80 — ANSI '74 Pseudo-compiler with relocatable object runtime package. £310/£25

MICROPRO

WDRDMASTER — Super text edltor for CP/M. £250/£20
WORDSTAR

Menu driven visual word processing system for use with standard terminals. £75/€15
MICRO WORLD

MASP — Micro Automatic Spooling Program for North Star disc systems. £40/£5

NORTH STAR

UCSD PASCAL development system includes an editor, compiler, debugger and file handler
Requires 48K RAM. £20/£15
PAS-AUX — Auxiliary package for above, includes an assembler and utilities. £20

NSSE/NSUG .. . HUNDREDS OF PROGRAMS FROM MONOPOLY TO PILOT

NSSE — North Star Software Exchange discs (currently 13 discs in library). Each disc costs £4

Set of thirteen.

gSUG' f— North Star User's Group discs (currently 45 volumes in library). Each disc costs £4
et of fol o

gSUG /NSEE durectory listings (directory listings of all NSSE and NSUG discs, currently ga
iscs)

ORGANIC SOFTWARE

TEXTWRITER Il — Word Processor /Text Formatter for North Star CP/M users.

SOFTWARE WORKS
INVENTORY-2 — Sophisticated inventory package with order entry, requires minimum 32K RAM

£45/£3

qnd two disc drives. £65/£10
SOFTWARE SYSTEMS

CBASIC-2 Disc Extended BASIC for North Star CP /M users. £65/£15
SURF COMPUTER SERVICES

MARELIN — Text /Word Processing system that runs under North Star DOS. £27/€£3

The above software is supplied on North Star compatible minifloppy discs. Please be sure to
specify the density mode you require (releases 1-4: singie density, release 5: dual density), the
first price given is for software only, followed by the price for documentation.

Prices are correct at time of going to press, and are exclusive of VAT @ 15% and postage &
packing (add 75p). Please send S.A.E. for full details.

Available soon: Applicati software, Including Generai Ledger for Incompilete records.
Accounts Receivable and Payable, Payroll, Hotel packages and more. Software products are
b;lng continually added to our range, so please enquire about software products not listed
above. i

Telex: 925859
Teiephone: 01-834 0261/2733

Interam Computer Systems Lid.
58 Moreton St., Victoria, London SW1.

[1T1INTERAM

20
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GODBOUT Computer Products

Alpha Micro/Altair/Cromemco/Iimsai/North Star/Polymorphic,
etc. S-100 Bus computer compatible memory and other pro-
ducts.

SOME PRODUCTS FROM OUR CATALOGUE e.g.—

Kit  Ass
£45 €65
£80 £99

Econorom 2708, 16K EPROM# (No EPROMS).
Econoram 11a 4MHz, 8K Bytes

interfacer 2 full RS 232# S100 £99 £125
Econoram IV, 4MHz, 16K Bytes £150 £169

EXTRA LOW PRICES ON QUALITY DISKS

(Verbatim, Scotch, Memorex, etc.) Diskettes stocked for most

micro-computers:

Apple, Cromemco, Tandy, Vector Graphic etc. (soft sector
mini

North )Star, Polymorphic, Wang etc. (10 sector mini)

Altair, Micropolis etc. (16 sector mini)

DEC, Cromemco, Prime, etc. (soft sector fioppy, 8in.)

Pack of ten disks, £19. Carton of ten packs (100 disks), £175

All prices given include postage and packing (overseas add
£10). Just add VAT (presently 15%). Send 9p stamp for
details.

Quantity discounts available on application. Credit terms (nett
30 days) given to iarge companies and government estabiish-
ments.

LTT ELECTRONICS
8 Waldegrave Road
London SE19

Mail Order ‘phone: 01-828 1785

SKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS - LTT MEMOR_Y‘

Anadex DPS8OOO

Il 80 Columns M Dual Interface - Serial & Parallel
M 112 cps - 84 1pm bi-directional Wl 96 ASCII set, 9 x 7 matrix
M 1K Print Butfer

romony £540

Also available
Visual Displays

Lear Segler

ADM 3a trom only [ 57%

ADM ]A Graphics  from only £1395
trom only [ 809
trom only (Y149

Keyboard Printers

Teletype 43

Pin Fend tromonly [ 799

Friction Feed trom only £ 818

Typewrher Ternunal trom only £ 825

Portabie Maodets from anly [ 399

Printers
from anly £1392
trom onty £ 747

Texas 810
SCI Aotary Printsr

Data Storage
Techtran
950 Microdrsc Range from only [ 355
815 Datacassettes  from oniy [ 667

Dignal
LA from onty [ 843 Other Items

LA trom only £ 311 A4 213 Acoustic #trom only £ 199
L5120 trom onty 1679 Coupter

PERIPHERAL HARDWARE LIMITED
Armfield Close, West Molesey
Surrey England Telex 922175

Sole UK distributor

South
01-941 4806 Wetherb

North Ireland

1885 Dublin 971854

® Circle No. 128
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Com pUCOI‘ p announce the latest addition
toits 600 Series Desk Top Computers the 655-665

X X X X X

655-665 MODULAR SYSTEMS
% Large 12’ Video Display.

% Diskettes 147k or 3156k-5%"-(1-4).
 Hard Disks 10 meg or 20 meg.

% Full keyboard with 40 user
defineable keys.

% Interfaces include: IEEE. R.S. 232
(V.24). A/D and D/A. Parallel, S100
and many others.

% 48k or 60k memory.

From £2,595

including 48k Memory
Screen (20 lines x 80
Characters) Keyboard

3 glustcpll?: ll\’lg;‘tseB";ili (I:nput/ The 655-665 have been designed for a

. ‘ variety of environments. This unique
Compiler and Demon- modular design lets you install it in a
stration Software. variety of ways.

X X X ¥k X
600 SERIES INSTALLATIONS SOFTWARE INCLUDES
'NCLUDE WORD PROCESSING — STOCK CONTROL
JEWELLERS — BAKERIES — CAR HIRE - and INVOICING — PAY ROLL — SHEET
WINDOW MANUFACTURERS — ENGINE CUTTING — NOMINAL LEDGER — SALES/
DESIGN —INSURANCE-BUTCHERS —SHOE PURCHASE LEDGER -JOB COSTING -
TRADE-MOTOR CAR SPARES—FARM - INSURANCE QUOTATIONS —INCOMPLETE
BUILDING INDUSTRIES - HARDWARE SHOPS RECORDS —DEBTORS/CREDITORS
(RETAIL) —WINE MERCHANTS —ENGINEERS ACCOUNTING —ESTATE AGENTS —
and many others. EMPLOYMENT AGENCIES, ETC.
Compucorp

We are especially looking for Dealers BARNET HOUSE,
and Distributors. Telephone or write to us, 120 HIGH STREET,
we will be pleased to pass onto you our EDGWARE, MIDDX.
experience of Micro Computers. Tel. 01-952 7860

@ Circle No. 129
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Features
into an SWPTc 6800 bus.

model.

phonetic code to speech.
@ Computer Games.

Does your computer speak to you?
‘WEHL IHT KAAN DOO WIHTH MEE!’

@ Single PCB plugs directly
@® 9 parameter vocal tract

® Realtime software
converts any stored

@ External input for special
musical effects.

® Adds speech output to
existing BASIC programs.

Microspeech package

@ Speech synthesizer board
{assembled & tested).

@® MSP2 Software on floppy
disc or cassette.

@® Hardware & Software
manual.

® Speaking BASIC software
option.

TIM ORR DESIGN COSTRONICS
CONSULTANT ELECTRONICS
55 Drive Mansions, 13 Pield Heath
Fulham Road, Avenue, Hillingdon,
London, SW6 Middlesex J

Make your computer
talk

Just by entering phonetic
text (as in the sentence at
the top of the page).
Microspeech with the
MSP2 software can make
your computer speak.
MSP2 uses only 4K of
memory. Every extra 1K
of buffer space can store
90 seconds of speech.

It speaks for itself

® Circle No. 130

BUILD THE 12,000 ALREADY SOLD

KITS IN STOCKS

NASCOM I + British Design % UK Best Selling Kits
COMPUTER FULL AFTER SALES SEAVICE & GUARANTEE
W1 sre the Sole Approved London snd N ]
FREE MODULATOR and B-BUG
FEATURES £168 8% VAT

+* Supplied in kit form for POST FREE
self-assembly

W Full documentation supplied
% Fully screened double-sided
plated through hole printed circuit

board
Y Full 48 key keyboard included

W% 2K x B Ram .
% 1K x 8 monitor program in
Eprim Ve

W Powerful Mostek ZB0 CPU
W 16 x 48 character display
interface to std un-modified T.V.
% T.V. display memory mapped
for high speed access

% On board expénsion to 2K

% On board expansion for
additional 16 1/0 lines
Y% Memory may be expanded to

¢ 8 Eprom full 60K
EXPANSION SOFTWARE
+ Expansion buffer board €32.80 % 1K x B monitor program
MEMORY KITS (inclusive all providing

hardware)
8K ........ ... 88
16K o ...2140

2K . W ....€£200
% 1/0 board with decoders and
all hardware except ICS will
accept up to 3 PIOs, 1 CTV and
... €38

OTHER HARDWARE

& 3A power supply for up to

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

32K expansion Mk Ii . €24.50
+w BA power supply for larger

than 32K expansion . £80.00
W Expansion card frame ..£29.850
W E PROM programmer . .£40.00
W E PROM Eraser .£25.00
W Keyboard cabinet .. -£3.50
% Programming manual . .£4.00

W VAT 8% ALL ITEMS EXCEPT 80DKS

W 8 coerating commands,
supporting Mem examine/modify,
tabulate, copy, bresk, single step
execute tape, load, tape dump

v Reflective monitor addressing
for tlexible monitor expansion
through user programs

% Monitor sub-routines include—
delsy ASCII coding, binary to 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 sooobooangc £285.00
Super Tiny Basic (with editor
and machine utility routined) £36.00
Zeap assembler editor .€£32.00

% DEMONSTRATIONS CON-

TINUOUS DAILY % WE WELCOME EXPORT—EDUCATIONAL AND
INDUSTRIAL ENQUIRIES s FREE BROCHURE-—SEND SAE 9} x 6}
STAMP 12¢p.

All mail to:

- L ]
A Henry's Radio f_w
-m ”ENRys 404 Edgware Rd gﬂﬂk Jm
London W2

Phone (01) 723 1008
@ Circle No. 131

New Low-Cost ASCII Keyboards-Ex Stock Delivery.

KB771 — Latest addition to the range — ideal for the VDU-builder 71
Keystations incorporating separate numeric/cursor control pad and
installed in a custom-built steel enclosure with textured enamel finish.
Case dimensions: 17% " x7%" x 34" Total weight: 4Kg.

fitted with metal

KB756 56-keystations,
mounted on PCB
KB756MF, as above,

Mail order to1al

£49.50 £58.65

Quantity discounts

\
- \ available

s |

mounting frame for extra
rigidity

Optional Extras:

KB15P Edge Connector
KB701 Piastic Enclosure
KB702 Steel Enclosure
KB710 Numeric Pad
KB2376 Spare ROM

Encoder

Price £95.00 (mail order total £115.00) 25-way| pc.512 pC/DC

D-Type connector for KB771 £4.25 (mail order total

£5.46)

Converter

56.00 £64.98 \
£ 325 £ 431

£1250 £15.24

£25.00 £30.48

f 800 £ 9.78

£1250 £14.95 i

the above

£750 £ 9.20 keyboards are

fully TTL-compatible,

NEW KEYTOP/

KEYSWITCH KITS — ASCIlI
CHARACTER SET BRAND

NEW SURPLUS

Pack of 58 keytops and keyswitches comprising 49 ""Qwerty” set TTY

format + 9 Edit/Function keys.

PRICE: £15.00 {mail order total £18.98)

SEALECTRO PATCH BOARDS

Programme boards for switching and interconnecting input/output circuits.
11 x 20 XY matrix. Interconnection is by means of shorting Skip and component
holding pins (not included). Dimensions: 7%~ x 5% x 1",

PRICE: £12.50 {mail order total £15.53)

providing the full 128 ASCII
character set, and requiring
+5V — 12V Power Supply.
Full technical data and
circuit diagrams supplied.

# Teletype Compatible

NEW SHUGART

FLOPPY DISC DRIVES

SA400 Minifloppy — 110KB capacity. 35 tracks, transfer rate
125Kbits/sec. AV access time, 550msec. Power requirements

+5VDC +12VDC.
PRICE: £195.00

SAB00 Floppy — 400 KB capacity. 77 tracks, transter rate trading
250K bits/sec. AV access time 260msec. Power requirements + 24DC

+5VDC —SVDC.
PRICE: £395.00

22

# 12" Diagonal Screen

+ 5 x 7 Dot Matrix

anones EDITING VDU SAVE £100!

HAZELTINE H-2000A Superb specification includes full
NOW ONLY £395.00
HAZELTINE H-2000B
NOW ONLY £495.00

» TTY Format Keyboard
# 27 Lines of 74 characters
# 64 ASCII Character Set

#* 5 Switch-selectable Transmission . # Printer Port
Speeds up 10 3600 baud.

We also specialise in: DEC minis — PDP8 and PDP11 processors, add-on memory, peripherals and spares.

Harcd copy terminals — ASR33 and KSR 33 Teletypes, Data Dynamics 390, Texas Silent 700. Send for complete lists.

edit capability, direct cursor
addressing, standard V.24 (R5232)
interface. 90 days’ warranty.

# Switch-selectable Parity

# Standard CCITT V.24

Interface

# Direct Cursor Addressing

# Full Edit Capability

# Detachable Keyboard ———

+ 90-day Warranty Ty

A copy of our

conditions
supplied on
request.

| —= = Electronic Brokers

49/53 Pancras Road London NW1 2QB Tel: O1-837 7781.Telex 298694
@ Circle No. 132
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All Systems Are Not

- Created
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Your computer application is unique. It
differs from all others. It is because not all
applications are equal that MS! has de-
veloped a variety of computer systems.

At the heart of every MSI System is the
powerful MS| 6800 Computer, one of the
fastest and most versatile availabie. De-
pending on the System you select, the MS|
6800 has from 16K to 56K of RAM. Mass
memory storage in MSI Systems range from
315K bytes in the System 1 to over 10
megabytes in our most powerful System 12.

In addition to the computer and memory
subsystem, MSI Systems include a CRT
terminal and high speed character printer.
The System 12 is housed in a compact desk
unit.

PRACTICAL COMPUTING October 1979

3

il 030 s ooy Lo
RO LR s , e TALRRY,

As with hardware, computer software is
not always created equal. Since there are a
myriad of programs available, MS! offers a
choice of Operating Systems for use with
your MSI Computer System. Of course, our
favorite is MSIDOS, but we offer the
powerful SDOS operating system as well.
All MSI Systems will support the other
software products associated with each
operating system.

MSI also has a variety of software
programs including a complete Accounting
Package and a Multi-User Basic program
capable of supporting up to four users.

MSI Systems are currently being used in
a broad spectrum of personal, scientific,
educational, professional and business

situations. In addition to our Systems, we
can supply you with individual components
for personal and OEM use. All MSI System
components are available, some in kit form.

Write or call us for more information
about MSI Systems and products and the
name of your nearest MS| dealer.

STRUMECH ENGINEERING,
ELECTRONIC DEVELOPMENTS
PORTLAND HOUSE,

COPPER SIDE, BROWNHILLS.
(0827) 4321 TLX 335243

® Circle No. 133
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NEWBEAR MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505 ig
| NORTHERN SHOWROOM: 220-222 Stockport Road, Cheadle Heath, Stockport. Tel: 061 491 2290 \E
Y camE =
Pc Chess & Computer . . . D Lewy . . . £7.16 6800 BOOKS =
— Chess Skill in Man and Machme . P.Frey . . . £11.84 6800 Programming for logic Design A. Osbourne . . £ 5.95 !a
] 32 Basic Programs forthe Pet . . . . . . . . £995 g800 Assembly Language :
1 Game Playing with Computers . D. Spencer . . £10.20 Programiming . . A.Osbourne . . £ 6.95 !
] Basic Computer Games . . . . D. Ahl - - £ 550 Using the 6800 MlCl’Opl‘OCCSSO[ -« . - . . . £565
] Star Ship Simulation . . . . . . . . . . £510 77.68 6800 Microprocessor . . . . . . . . £7.50 ]
(] Came Playing with Basic . . . D.Spencer . . £ 4.10 6800 Software Gourmet Guide ]
Cook Book . . z  Scelbie mT e I £ 7.95 Y
g "?Lsﬁ Practical chrocomputcr a
= . . a
= «arning Basic Fast . . . . . De Rossi . £ 6.30 Programming (6800) . . . Weller. . . . £17.56 [
BasicBasic . . . . . . . J.S. Coan £ 5.00 :
: Advanced Basic . . . . . . ].S.Coan £ 550 The 6800 Microprocessor . . . . . . . . . £ 3.60 )
] Iustrated Basic. . . . . . D.Alcock . . £ 2.25 D-N.4 Definite description of £ 150 B
= The Basic Workshop . . . Hayden . . . £ 6.60 the 6800 InstructionSet . . . . . . . . 1.5 m
] Basic with Business Appllcauons . Hayden £ 5.56 PASCAL
—] Introduction to Basic . . - J. Morton £ 6.50 Pascal: User Manual & Report . . Springer-Verlag . £ 5.52
=4 BeginningBasic . . . . . . P.Gosling £ 295 Problem Solving Using Pascal . . Springer-Verlag . £ 7.84 |~
Introduction to Basic . . . . P.Hartley . . £ 195 pProgrammingin Pascal . . . P.Grogono . £ 7.50 E
L NEW BOOKS A Practical Introductlon to Past.al A. Addyman . £ 3.50 ¢
—1 Fundamentals of Computer Algorithums . . . . £15.00 6502 E
b Computer Mathematics . . - - £ 8.58 The Best of Micro 6502 Journal £ 599 =
C 1 Top-Down Structured Programmmg chhmunS . . Z£12.76 gym Reference Manual . £ 7.50
— Microcomputer Design . . .« . . . £899 gym Programming Manual . £ 7.50 | A
[} A Directory of Mlcrocomputmg .« .« < . . . £10.00 First Book of Kim . £7.00
]
7280 BOOK 6500 Hardware Manual . £ 7.50
E 7280 Programming for Logic Dcsngn A. Osbourne . £ 595 6500 Prog{ammmg Manual L - £7.50 R
C 1 780 Technical Manual . . . Zilog . £ 4.00 Programming the 6502 SYBEX Zaks £ 7.95 t
b Z80 P10 Technical Manual . . . Zilog . - . £275 TERMS
b t Z80 Programming Manual . . . Zilog . . . . £ 4.50 'Official Orders Welcome. 5
[~ Z80 Microcomputer Handbook . W. Barden £ 6.99 Barclaycard or Access Welcome. i
p—{ Practical Microcomputer Minimum official order £10.00
JC Programming (Z80). . . . Weller. £23.96 = ]
Z8000 Product Specification .o £ 3.75 “BY RETURN ORDER SERVICE X
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COMPUTER FIELD MAINTENANCE
Keeps SWTP runnming smoothly

Keeps Cromemco running smoothly
Keeps Sol running smoothly

Keeps Horizson runnming smoothly
Keeps Abacus runnming smoothly

Keeping things running smoothly

S

Computer Field Maintenance
A CWT company, a Member of the IAL Group,

Excell House, Trust Industrial Estate, Wilbury Way
Hitchin, Herts SG4 OUZ
Tel: (0462) 51511 Telex: 826649

® Circle No. 135
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BIRMINGHAM  COMFUTER

CENTRE

COMMODORE 2001 — 4K All models now in stock
OFFICIAL DISTRIBUTORS 2001 — 8K % Discount Prices %

Pr— 2001 — 16N including New Keyboard
D % 2001 — 32N and Green Screen

- pm—— Floppy Disc KIM-1 + Motherboards, etc

Printers '
“lﬂ * Discount on Business Programs
—— 30 /o with complete systems

"qpp| AUTHORISED Apple 16K £810 Barrels of Software including
DISTRIBUTORS Additional 16K Word Processor
" RAM £100 Sales Ledger
Applesoft ROM £110 Management Information
RS232 Card £110 Information Retrieval
Printer Card £140 Large variety of games etc.
Disc Drive with
Controller £425

* Special Introductory Offer %

APPOINTED The Exidy Sorcerer
DISTRIBUTORS Word Processing, Cobal, Fortran
Plug-in ROM cartridges
S100 Expansion Unit
Cassette Interface
Powerful Z-80 CPU
“A real Business Machine”

* New low price from £650%

CAMDEN BD830 Tractor feed 120 CPS bi-directional
MAIN DISTRIBUTORS Parallel and serial inputs standard
Full upper and lower case

New model with standard 2K buffer
3K buffer optional

Professional business printer
Compatible with most systems

% Pet — Apple — Exidy — TRS-80 — etc *

* Nascom 1-2 % Betsi * Kimsi * PSU % Monitors %
* Large stock of books — magazines — programming aids *
* Petsoft — Pet Act — Grama (Winter) — Computastore etc %
* First class C15 tapes — Mini Discs — Printer paper — all at special prlces *

uncuvuno

e ( HP terms available from £100 deposit 12-24-36 months

A

Camden Electronics Showroom open daily

First Floor, Mon-Sat 9.30-6pm
462 Coventry Road,

Small Heath, Sales — Service satisfaction
Birmingham B10 0UG : Phone (021) 773 8240
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GPW
ELECTRONICS

S 100 Selection Kit Assembled
GPW 201 8080A CPU with vector interrupt £64.00 £97.00
GPW 302 Z80 CPU {2MHz) inc. 2708 &

Power Jump £87.60 £120.00
GPW 303 Z80 upgrade kit to 4MHz £34.30
GPW 305 Z80A CPU {4MHz) inc. 2708 &

Power Jump £96.07 £128.06
GPW 501 8K Static Ram. 250ns. £116.00 £144.00
GPW 502 8K Static Ram. 450ns. £97.00 £126.00
GPW 503 Memory Board. 8K Ram, 8K Rom £97.00 £126.00
GPW 506 EPROM Board, up to 16K of 2708

(not supplied) £45.00
GPW 601 Farbell Floppy Disk Controller £123.00 £158.00
GPW 701 Series/Parallel Interface

(2xs, 1xP) £74.00 £114.00
GPW 801 Video Interface VB18 £76.00 £109.00
GPW 850 Tape Interface with DMA £71.00 £104.00
GPW 901 Card Extenders £19.70

Large range of $S100, other boards, chips and components available.

Computer Selection

Exidy Sorcerer

16K with TV Modulator £760.00

32K with TV Modulator £859.00

S$100 Expansion Box £210.00
Micropolis S100 Floppy {143K) £499.00
Micropolis $100 Dual {630K) £1200.00

Tandy TRS-80

4K Level | £375.00

4K Level Il £448.00
16K Level | £480.00
16K Level Il £519.00

16K Expansion kit £70.50

We can also supply PET, Compucorp and Gamma
Systems.

Software

We are the Central Southern England distributors for
Gemsoft and A J Harding.

Books

Large range in stock including the highly
recommended Rodney Zacs and Adam Osbourne
series.

Prices include post and packing. Please add VAT.
CWO ACCESS AND BARCLAYCARD.

146a London Road, North End,
Portsmouth, Hampshire.

Telephone Portsmouth 693341 Telex 86526.

FRTechnic

computer
consultants

MULLIONS
YARWELL
PETERBOROUGH

Hardware by

EQUINOX

SWTPC

TEXAS

DIABLO

Software by

SOURCE (UK)

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

One Day Courses each Month

e Introduction

to Micros.

e Business Applications .

PROTECHNIC

0780- 782746 /782913

® Circle No. 138
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TECS: FEATURES

* VIEWDATA AND PRESTEL
DATABASE ACCESS

* FULLY EXPANDABLE COM-
PUTER SYSTEM

* MEMORY-MAPPED TV DIS-
PLAY RAM

* 28ROW X 40 CHARACTER,
ALPHANUMERICS AND
GRAPHICS (224 Individual sym-
bols) DISPLAYED IN SIX COL-
OURS PLUS B&W, ON UNMOD-
IFIED COLOUR T.V.

* EXPANSION TO FULL 64K
MEMORY

* SUPPORTS BOTH 5% and 8"
FLOPPY DISCS

* RS232 PORT AS STANDARD
*3K TECS MINI-BASIC,

SYSTEM T1 TELETEXT, 3K BASIC KIT

4K USER RAM

SYSTEM T2 TELETEXT, MONITOR, £1115

INTEGER VERSION WITH COL-
OUR DISPLAY

* 8K TECS BASIC; FULL FLOAT-
ING POINT VERSION
*TECSBUG: POWERFUL
MACHINE CODE MONITOR

* TECSOFT RANGE OF
SOFTWARE- TO EXPLOIT THE
FULL POTENTIAL OF THE TECS
SYSTEM

* FULL FACILITY TELETEXT
RECEPTION (CEEFAX, ORACLE)
* KANSAS CITY STANDARD
CASSETTE INTERFACE

* FULL DOCUMENTATION
PACK

* ALL SYSTEMS CAN BE
EXPANDED LATER;

BUILT
£895 £1175
1405

8K BASIC, 4K USER RAM

SYSTEM T2a AS T2 but +16K RAM £1335
SYSTEM T2b AS T2 but +32K £1435
SYSTEM T2c AS T2 but +48K £1535
SYSTEM T4 ‘PRESTEL SYSTEM'

E1635
£1735
£1835

NIA £1955

TELETEXT, PRESTEL, 4K RAM, 3K BASIC
{KITS AVAILABLE DIRECT FROM TECHNALOGICS ONLY .) PLEASE SEND FOR FURTHER

DETAILS {LARGE S.A.E., 13P STAMP PLEASE] OR ORDER NOW (SPECIFY RACK OR

TABLETOP VERSION) FROM YOUR DEALER OR IN CASE OF DIFFICULTY DIRECT FROM
TECS SALES DEPT.,

TECHNALOGICS LTD ALL ORDERS DEALT WITH IN STRICT
8 EGERTON STREET, LIVERPOOL LB 7LY Tel:  Rone HON: CARRIAGE AND INSUR-

A
051-724 2695 15N°/SEV}P\‘1\"D ALL PRICES SUBJECT TO
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XITAN SYSTEMS

THE SOUTH’S PREMIER MICROCOMPUTER SUPPLIER.
WE SUPPLY SYSTEMS — LOOK AT THESE TYPICAL CONFIGURATIONS!

System A 32K Commodore PET + Commodore model 2040
Dual floppy drives and cable. £1,610

System B NORTH STAR HORIZON, 32K RAM, dual
double-density drives, 2 serial, 1 parallel port,
DOS and BASIC, high-quality brand name 24 x
80 char VDU £2,065

System C CROMEMCO System 2, 4MHz Z-80,