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“ ..the trouble with off-the-shelf microbomputer systems
is you have to have an off-the-shelf application.”

The Arrows Formula One racing team couldn’t get a ready-
made microcomputer system for their application so they came to
Scicon. They wanted a device that would monitor certain eritical
parameters on their racing car hurtling round the track at nearly

200 mph.

We designed and built them their system the complete system,
both hardware and software which they are now using during
practice at every Grand Prix.

So, If you can’t get a micro system off-the-shelf for your
application, whether its for a data logging role like the Arrows’
system or {or process control or data communications. . .

remember Scicon.

Scicon Consultancy
International {.td.
Sanderson |louse
49-57 Berners Street
London W1PA4AQ
"Telephone 01-580 5599

You could be eligible
fora £2000 Dol grant.

Scon
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER

DANPING FACTOR- -

333> THE 3802 aLSO HAS GRAPHICS »»

:ou can use thea for simulattons ="

Vachnes 3802

THE RESEARCH MACHINES 3802

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
/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 a single keystroke.

WHAT OTHER FEATURES SET THE 380Z APART?

The 380Z with its professional keyboard is robust, hardwearing
equipment that will 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

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
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$— comart

We’ve come a long way since the quill pen ....

microcomputers are now taking the drudgery
out of office life ....

I providing safe and constant control of
industrial processes....

helping further our knowledge by monitoring

scientific experiments and .... well you may

have yet another application.

Comart specialise in microcomputers —

from single-card computers to multiuser systems.
Analogue interfaces, floppy discs, digital, VDU
and printer interfaces are all in our range.

Software from Assembler, Basic, Fortran, Cobol

to Word Processing and Data Base Management.

Why not discover the Comart Catalogue of Computers — NOW

Contact us at :-

COMART LTD., P.O. Box 2, St. Neots,
Cambridgeshire. PE19 4NY.
Tel: Huntingdon (0480) 215005.
Telex: 32514.

Comart Computers are also available from regional dealers :-

Microcomputermart Ltd., Manchester. Tel: 061 832 2269 The Byte Shop, lIford, Essex. Tel: 01 554 2177
Cambridge Computer Store, Cambridge. Tel: 0223 681565 Xitan Systems Ltd., Southampton. Tel: 0703 38740
New Bear Computing Store, Newbury, Berks. Tel: 0635 49223 Holdene Ltd., Leeds. Tel: 0532 459459
Isherwoods (Personal Computer Systems)Ltd., Luton, Beds. Tel: 05682 424851

@ Circle No. 103
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! PETALEBEGT rcrronic seavices RIPD)
PET 2001/8 Microcomputer

WHY BUY A MICROCOMPUTER FROM US? VISIT OUR SHOWROOM AT: §§
BECAUSE: 34 Chertsey Road, Woking, Surrey.
1. Established company trading since 1971 We supply the full range of C.B.M. PET Microcomputers. §§
. oo W . We also supply: =8

2. Electronic servicing is our speciality H
3. We have in-house programmers/systems analysts Dual Floppy Disks £820 ég
R9 /sy v 24K Memory Boards £320 H

4. We have our own service engineers All types of Printers from £450 H
X . All types of Printer Interfaces; Electronic balance Interfaces; H

5. We will demonstrate the PET at your premises Programs from C.B.M., Petsoft, Gemsoft. §§
6. We can customise the PET to your requirements We also offer a full consultancy and programming service. gg
i We are developing a number of our own business packages HH

7. We can arrange finance for ail applications. Books on Basic, Programming, Inter- &
8. We offer, after the three-month warranty, an annual facing etc. §§
service contract from £69-50 Full range of KIMs available &

9. You benefit from our experience of having sold over 150 Tandy & ITT 2020 available §§
Microcomputers to industrial, educationaf and busi- Maintenance, Hire purchase facilities, as well as ACCESS |
ness, personal users. and BARCLAYCARD, available. H
Factory: Telephone: Woking 69032/68497/20727 gé
Shop: Telephone: Woking 23637 EE
P P P P e e P A P E R P PR PR P HHHEH

@ Circle No. 104
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THERE’S MORE TO LUTON THAN
CAMPARI AND THE AIRPORT

There's the Commodore PET, the APPLE II, the North Star Horizon, Processor Technology'’s
Sol, Cromemco's 22, 22D and System 3. Together with disc drives and terminals and printers
and VDUs and all manner of accessories and books and magazines. Almost everything the
Personal Computer lover could wish for. So put away the holiday brochures and come
along to—

ﬂsher-woods

PERSONAL COMPUTER SYSTEMS
110 Leagrave Road - Luton - Tel {0582) 424851 - Just off the M1.

With acknowledgements to David Campars and Luton Asrport.

@ Circle No. 105
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o o o o
AUTHORISED COMMODORE
rltal n lS a nat lOn L
Birmingham
Taylor Wilson Systems Ltd
| ’ ' I ‘ Knowle (05645) 6192
Bolton
I 0204-386485

Bristol
Sumlock Tabdown Ltd
0272-26685
Cardiff
Sigma Systems Ltd.
0222-21515
Derby
Davidson-Richards (Int) Ltd
0332-366803
Durham
Dyson Instruments
0385-66937

L Grimsby

9 4 Allen Computers

Hobbyist 0472-40568

o Guildford
Commercial PPM.

Scientist 0483-37337

J Hemel Hempstead
Educatlon Data Efficiency Ltd

0442-57137

Liverpool
Dams Office Equipment Ltd
051-227-3301

London W.C.2
TLC World Trading Ltd
01-839-3893

London EC1
Sumlock Bondain Ltd
01-253-2447

Manchester

- . Cutek (UK) Ltd

for the first time 061-832-7604

user and the professional Sumlock Electronic Svcs.
check out the PET, the world’s 061-228-3507

most popular personal computer Morley (W. Yorks)
Yorkshire Electronic Svcs.
0532-522181

#* AVAILABLE in either 4K, 8K, 16K* or 32K* RAM. EBRIY ics Ll

(*with large typewriter style keyboards.) 0633-67426
Northern Ireland
i S i Medical & Scientific
¥ CAPABLE - just like a traditional computer. g o
#* UNDEBSTANDABLE - fast, comprehensive and powerful - E;’,'J:’}g;‘;;‘,‘,,s) Ltd
BASIC is one of the easiest computer languages 0602-48108
to learn, understand and use. Machine language Reading

oeng 4 C.S.E. (Computers)
accessibility for the professionals. 0734-61492

Southampton

¥ PERSONAL - easily portable and operated - just “plug in” Symtec Systems Ltd
and go. Unique graphics make fascinating displays. 0703-37731
Business Electronics
% EXPANDABLE - built in IEEE-488 output, 8K RAM expandable ‘;703 [oeose
o wansea
to 32K, parallel user port 2nd. Cassette interface. Radio Supplies (Swansea)
079224140
#* SERVICEABLE - easily serviced - only 3p.c. boards all readily Thame, Oxon

accessible. Memec Systems Ltd
084-421-3149

Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now Woking

available. Petalect Ltd
048-62-69032

] Yeovil
Contact your local dealer for a demonstration, also for memory Computerbits Ltd

expansion and peripheral details, also list of readily available 0935-26522
software.

In case of difficulty call COMMODORE SYSTEMS DIVISION
360 Euston Road, London. Tel. 01-388-5702

@ Circle No. 106
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DE BOER

ELECTRONIC PROJECT
CONSTRUCTION KITS

We can supply kits for a large range of electronic
construction projects. These include Audio, Games,
Computers and Test Equipment. All our kits include
circuit boards, components and full instructions.
Lab Power Supply £33:45

2-5 Amp, 5-20 Volts, short circuit protection.

EQUINOX 300

A powerful multi-user
multi-tasking

multi-language

16-bit microcomputer time-sharing system

. Universal Digital Meter £17-75

supporting Digital Replacement for pointer instruments.

* BASIC } GHz Frequency Counter £104-50

' LISP Frequency counter with programable offset facility.

* PASCAL Function Generator £29-75

* Fl i Sine, Square and Sawtooth outputs.

. H‘;f’dpgfi'j; 4 3} Digit DVM £24-00

Display auto zero facility.

including a powerful Text Formatter, TV Scope : . £3448
Assembly Language Development System Converts your television to give an oscilloscope
and disc-based Sort utilities. display.

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

Priced from under £5,000

Write or phone for further information.

EQUINOX COMPUTER SYSTEMS LTD

[ deboer 7

/. elehtronika i

leine Berg 39-41 Eindhoven ,
Nederland, lel 040-448229

AN
£249-50

FEATURES INCLUDE:

* 20 COLUMN PRINTOUT

* 20 CHARACTER ALPHANUMERIC
DISPLAY

* FULL 54 KEY TERMINAL-STYLE
KEYBOARD

* TTY INTERFACE

* TWIN CASSETTE INTERFACE

* RAM — 1K TO 4K OPTIONS

OPTIONS INCLUDE:

8K BASIC INTERPRETER ROM

4K ASSEMBLER/EDITOR ROM

AlM 65 comes to you fully built and
tested with a full alphanumenc

“Kleerman House” 16 Anning Street,
New InnYard. London EC2A 3HR.
Tel: 01739 23879, 01729 4460.

® Circle No. 107 @ Circle No. 109

SLAVE MARKET

GET YOUR

PET

A SLAVE

Slave Printers from £546

Rubide Ltd
2a Southend Road
Beckenham Kent

keyboard, 20 character display and a
20 column printer — for keeping a
permanent recotd of ali your work,
Available in 1K- and 4K-byte RAM
versions, AIM 65 1s designed around the
6502 CPU, which has 64K address
capabtity with 13 addressing modes.
This 1s the microprocessor at the heart
of many other, more costly, systems
such as PET and APPLE

AIM 65 has a 4K ROM-resident monitor
program lor all penpheral control and
user programming functions.

Spare sockets are included tor
expanding on-board program memory
via user PROM-based programs and/or
Rockweill assembler, text editor and
BASIC interpreter plug-in options

AIM 65 has a connector for external
access 1o system bus for memory and
110 expansion. a separate connactor

fof interfacing a teletype and two
cassette recorders. There is a user-
dedicated Versatle Interface Adaptor,
teatuning three 8-bit, bidirectional ports
(two parallel, one senal)and two 16-bit
interval timerfevent counters — thus
allowing(thejuser to interface his own
system, withoul extra interface devices
In many cases

AIM 65 1 probably the most effective,
iow-COSt microcomputer development
system avallable — aninvaluable
educational aid to first ime users and
and deal general purpose micro-
computer for the engineer

AIM 65 15 availabie in the UK only trom
PELCO ELECTRONICS LTD at £249.50
+ VAT, complete with User’s Manua!
and Schematic, R6500 Programmirig
and Hardware Manuals and a handy
pocket reference card

Pelco (Electronics) Ltd

Enterprise House,

01-658 5906

83-85 Western Road, Hove, Sussex BN3 1JB
Telephone: Bnighton (0273} 722155
FO ey

Buy 1t with your Access or Barclaycard.

® Circle No. 108 ® Circle No. 110
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THE
BRITISH
MICRO

RA'R BLACK BO‘@

RAIRBLACKBOX
MICROCOMPUTER

High speed 8085 microprocessor
Priority interrupts and DMA

64K bytes of RAM memory
Transparent ROM bootstrap loader
Integral dual minifloppy disks
Programmable serial I/O interfaces

Comprehensive range of peripherals

UK wide on-site maintenance

RAIR RAIR RAIR RAIR RAIR RAI

® Advanced floppy disk operating system

@® Serial and random file processing

@ Macro assembler with symbolic debugging
@ Extended BASIC interpreter

@ Relocating FORTRAN IV compiler

® ANS 74 COBOL compiler

® Quantity and OEM discounts
@ Leasing and rental facilities

30-32 NEAL STREET COVENT GARDEN LONDON WC2H 9PS TELEPHONE 01-836 4663
@ Circle No. 111
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Introducing the personal
computer you've waited for.

The Exidy Sorcerer.

sk £ 760

LOOK 4r rese rearupes *E55°

VAT
+ WORD PROCESSING, COBAL, FORTRAN etc

The Sorcerer Computer is a completely assembled and tested

computer system ready to plug in and use. The standard configura- e PLUG IN ROM CARTR'DGES
tion includes 63 key typewriter-style keyboard and 16 key nunteric

pad dual cassette I/O, with remote computer control at 300 and +» WORKS WITH NORMAL TV
1200 baud data rates, RS232 serial 1/0 for communication,

parallel port for direct Centronics printer attachment, Z80 pro- »

cessor. 4K ROM operating system, 8K Micvo;oh BASIC in separate 8100 EXPANS'ON UN’T
plug-in Rom Pac™ cartridge. composite video of 64 chars - 30

lines, 128 upper/lower case ASCIi character set and a 128 user- A CASSETTE INTERFACE
defined graphic symbols, up to 32K on-board RAM memory,

operators manual, BASIC programming manual and cassette/ » Zso CPU

video cables, connection for S100 bus expansion unit giving
access to the spectrum of exciting and useful peripheral devices,

such as Floppy disk drives, voice recognition/synthesis battery » 32 K RAM ON BOARD

back-up board in case of power failure, additionat memory boards,

E-PROM cards give you the facility to program and re-program +» A REAL BUS'NESS MACHINE

your own ROM memories etc. etc. This is the most useable and

flexible system that's now available to the home and business user please make cheques and postal orders payable to JADE
glisuchizllow/price phone your order quoting ACCESS or VISA number

for technical information or advice phone 0736 66565

Supplied by - Factor One Computers J a DE

17 Market Place, Penzance,Cormwall.
® Circle No. 112

MINE OF INFORMATION LTD MICRO TRADE-IN

1 FRANCIS AVENUE, ST. ALBANS AL3 6BL TELEPHONE 0727 52801 DOes Your Micro

TELEX 925 859 ELWOOD G ENGLAND Meet Your Needs?

Write or telephone or telex for the latest

MoI catalogue of British and American books If it does not or you simply want to change it, drop

usaline.

M l C ROCOM PUT E R We buy or allow trade-in on good factory-built

microcomputers.

BOO K S i Micro Trade-in,

Selected for relevance, accuracy and value 1
for money in conjunction with our very own FREEPOST,
WELWYN GARDEN CITY,

M ICROCOMPUTER 32K S HE:l-'(;sZ.OOKbD £1.970
K Systems; = isctl,
C ON S U L TA N C Y ApplejITT 2020: Exidy Sorcerer; PET 2001, SEED

System One.
; 64K System with VDU, fully keyboard 16 special
e sead for MAPC ON G functions, numeric keypad 350Kb Disc £3.,500;
Category A: Study reports and/or gsoftware 700Kb Disc £3.850.
64K System:
TELEX 925 859 ELWOOD G ENGLAND 1:2 megabyte Disc, 4-partition multi-tasking BASIC

(noVvDU) £4,950

MINE OF INFORMATION LTD also available from: COMPLETE COMPUTER

1 FRANCIS AVENUE, ST. ALBANS AL3 6BL TELEPHONE 0727 52801 SYSTEMS. 22 Westside. 68 Fortis Green. London N2

@ Circle No. 113 @® Circle No. [ 14
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The exciting new

TRITON

Personal Gomputer
exclusively from:

1RANAMN

EXPANSION MOTHERBOARD Kit £50
8K STATIC RAM CARDKit. . . . £97

Full details available in our brand new 1979 computer products catalogue,
so order your copy right now!

To: TRANSAM COMPONENTS

LTD., 12 CHAPEL STREET, NW1

Name : Please send me the following

1 A copy of your latest
catalogue | enclose 30p +
SAE 9 x7

2 A copy of the Triton Manual

: | am interested in the Triton

I

|

!

I

!

! . lenclose£5 + 70p P & P
1 —
!

t

I

|

]

I

t

Address (please print)

3 A complete kit of parts for
Triton Computer, £286 +
VAT + £f4P &P

4 A Printed Circuit Board
£50 + VAT & £1 P &P

BARCLAYCARD, ACCESS,
VISA & MASTER CHARGE

E“"""“““ ARE WELCOME. SEND
YOUR CARD NUMBER WITH
ORDER

TOTAL ENCLOSED £.
Cheque, Money Order, etc.

PRACTICAL COMPUTING May 1979

Complete kit of parts
available only £286 ( + vam)
Basic in Rom: a powerful 2k Tiny
basic resident on board, makes
Triton unique, easy to use and
versatile.

Graphics: 64 Graphic characters
as well as full alpha numerics.
Single Board: Holds up to 8k of

memory, 4k RAM and 4k ROM, sup-

plied with 3k ROM and 2k RAM.
Memory Mapping: 2 mode VDU
I/0 or memory mapped for animated
graphics.

Cassette Interface: crystal con-
trolled Modern tape |/O with auto
start/stop + ‘named’ file search.
UHF TV Interface: On board uhf
modulator, plugs into TV aerial
socket.

Comes Complete with KEY-
BOARD, CASE, POWER SUPPLY,
THRO-HOLE PLATED QUALITY
P.C.B. FULL DOCUMENTATION
POWERFUL 1k MONITOR & 2k
TINY BASIC PLUS ALL COM-
PONENTS INCL. IC SOCKETS.
NOTE TV SET & CASSETTE NOT
INCLUDED.

Expansion: Expand your Triton
simply and easily with our new 8-
slot motherboard complete with
its own P.S.U. takes 8 plug-in
Euro cards. Plug-in 8k RAM card
now available.

All components can be bought
separately and eleven packs
can be purchased on an easy-
to-buy scheme. See catalogue.
The P.C.B. alone is £50 + VAT
plus £1 for packing and
postage.

VAT rate is 8% on all kit
components.

TRANSAM

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. |15
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Keen ComputaryLtd,

We are looking for dealers to retail our
Microcomputer-based business systems.

Ideally you will already be established in the
microcomputer trade or be supplying business
equipment.

Interested ?

Please contact:

DR. T. KEEN.

Keen Computers Limited

5 The Poultry, NOTTINGHAM.

Telephone: (0602) 583254,

& Circle No. 116

£1 a day Kkeeps

your Apple in play

16K Apple 11 ... £985, or £26-98 for
60 months under our lease/purchase
facilities.

Full range of commercial applications includes:
Stock control
Order processing
Integrated accounting
Incomplete record accounting
Rental control

Management reporting

il

Apple iI's are affordable.
PADMEDE makes them useable.

I

PADMEDE COMPUTER SERVICES
The Tuns, High Street, Odiham,

Nr Basingstoke, Hants.
Tel: Odiham (025-671) 2434

I

A

[ A

@ Circle No. 17

computer
) centre

Kit Ass.
8K bytes ECONORAM 11 (450 n.s.)  £79 £94
8K bytes SSM 250 (250 n.s.) £95 £129
6K bytes ECONORAM [V £175 £199
8080A CPU with vector interrupt  £69 £104
SBC 100 Z80A, serial + parallel,

ROM/RAM £155 £224
104 2 Serial/Parallel £89 £124
VBI-B VIDEO £79 £104
MOTHERBOARD MT3 [}-Slot £19
- Board
‘PIS 100 Edge Connectors — £3-50
S100 Prototype Board — £19
TARBELL Disc Controller £125 £160
VERSAFLOPPY Disc Controller £99 —
SA400 MINIFLOPPY Disc Drive — £190
DRI 7100 8in. Disc Drive — £295
DRI 7200 8 in doble-sided Disc Drive — £355
Z80 Starter kit £155 o

Ring 02514 29607 for full catalogue.

Mail Order Address: 20 Durnsford Avenue;
Fleet, Hants, GUI3 9TB.

THE DISCOUNT MICRO STORE

S100 Hardware
CP/M Software

Computer Centre Mini Disc Kit £786

S100, Z80 micro, 16K bytes memory, MINIFLOPPY
drive, programmable baud rate serial 1/O, parallel,
PROM monitor and boot, CP/M operating system,
cables, connectors, 10 manuals.

Add your power supply and terminal.

Computer Centre Maxi Disc Kit £886

As Mini Disc Kit above but with. DRI 7100 8 inch
Disc Drive.

CP/M Disc Operating System
+BASIC-E and seven manuals
CP/M U.S. User Group library
(8in. floppy disc, 33 volumes)

£64
FREE with
media £4.50 ea.

Also available for CP/M: Microsoft BASIC.
FORTRAN and COBOL

All items currently in stock.
Add 29, postage (min. 25p), Add 89, VAT.

@ Circle No. |18
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SOUTHWEST TECHNICAL
PRODUCTS — FOR 6800
USERS ' —

MP-68CPU, 4K RAM K.
8K additional RAM. ... .. ... ...V,
560KB twin disk system
160K B twin mini floppy system. .. ... ... £860
CT-64 V.D.U. upper/lower case, monitor €455
PR-40 40-column printer £

Cassette interface
GT-61 Graphics Board

A favourite with schools and colleges —
low priced system that can grow.

Attractive low-priced software!

Z-2 system:
fully assembled
Z-2 system: Kit ... ...
Disk system from..
CS-3 System 3, 32K dual dlsk

e £395

expandable............................. £4,175
4 MHZ Single card computer.. . . £345
Bytesaver board with PROM

Programmer... B OPS! b |
16K PROM card .. ... .. 0 00000 £135
Analogue Interface..................... £135
Disk — BASIC, FORTRAN,

ASSEMBLER, COBOL, each — £85

etc. etc. ..
A rugged well-engineered system designed for
hard use. Expandable to 512K,21 Boards.
Excellent software support CP/M AVAILABLE

OHIO
SCIENTIFICS |

ChallengerIP.....................
C2-4P
C2-P20K+5"disk..............
C3-SI132K+ two8"disks. .. ......
C3-A48K + two 8" disks
C3-B48K + 74 M-bytehard disk . £12, 1350
Dual-sided diskenhancement . . . £682.50

VISIT US AT: LONDON — 48 TOTTENHAM COURT ROAD. (01) 636 0647

BIRMINGHAM —94-96 HURST ST.,BIRMINGHAM NOTTINGHAM —92A UPPER
OPENING SHORTLY AT: LEEDS, MANCHESTER, GLASGOW.

PARLIAMENT ST. 0602-40576

PRACTICAL COMPUTING May 1979
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ITT 2020 EX STOCK

16K RAMinteger basic . . . £950
32KRAMintegerbasic .. ......... ££111217181
48K RAMintegerbasic ... .........
[ | ILIT—‘E DISK il floppy subsystem. ... ..... ... ...£425
LLLLLY - EXIDYSOCERER32K. ... ... .£850
(JIRT]]] ___I_'[!![\ S100expansionunit . .................£275
flimmid NNRD0NEE Disk Drive & Control Card . . .£699
e (1] 1‘ 4
(ag aut Nascom-1kit ............. ..-£165.00
Bufferboard.............. W s oo £32.50

LLLLL
i

4aK user RAM
Full 8K basic
Built and tested

 £263.84

PET 2001 -8

nﬁﬂf\ I

PET MKII — Full
Keyboard Plus
Basic £675

PET Printer
Sgﬂware from

(if preferred, attach order on separate
sheet to coupon)
Name ... ... ...

IAddress.. e R I

NEWHORIZON-Idualdensity ...... 7. £1330 g ’
Additional mini flOppPY..eecaecenns (2L | [ TS P =
Additional 16K static memory 4MHZ ..£315

Printer interface......ecevveceaceaanances £70

Extended BASIC and DOS included in above [ Please debit my Diners Club/
American Express/Access/Barclaycard
Accountno. ... ... ... ... ... . ... ..

Please add 8% VAT to all items except books I

(O lenclose chequeforg . ... .. ... . I

Double Density Disks now available separately
CP/MHorizon. . ....................... £130 I

The Byte Shop Ltd
426-428 Cranbrook Road. Gants Hill,
I Iford Essex. Tel: (01) 554 2177 =
Alil prices correct at time of going to Press I
N N W
® Circle No. 119
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TV GRAPHIC AND ALPHANUMERIC VIDEO RAMS
Intel SBC-80, LSt-11, S100 and general purpose cards,
modules and LS| ICS. Some can be operated together
for colour or TV picture — Alphanumerics or graphics
+ alphanumerics.

Eg: f 1-off
MTX 1632 16 rows 32 chars modute £162°00
ALT 250 x 256 graphics (S100) £284-00
MSBC—2480 SBC—80 24 row 80 char £356°00
MDC—512 (PDP-11) 512 x 512 graphics £99500
MTX-—A1 uPC controller—KBD -+ LEDs £ 2800

SHELTON INSTRUMENTSLTD.,
22/24 Copenhagen Street, London N10JD Tel: 01-278 6273

|

@ Circle No. 120

PROFESSIONAL BUSINESS PACKAGES
PERSONAL COMPUTERS FOR BUSINESS

Realistic applications software available now with microcomputers, including the new ITT 2020 (a
development from the Apple which has improved memory organization and UHF modulator for TV
monitor), Apple |l and DTC Microfiles.

* SALES * PURCHASES * GENERAL LEDGER *
Also for early release, PAYROLL, INVENTORY and POINT OF SALE. These systems operate in a
real time environment, provide on demand transaction processing, analysis, aged debtors, minimal

disk storage requirements, formatted screens, configuration adjustment by user for multi-disk and
multi-volume files, validated input and comprehensive operating instructions Dealer enquiries

are welcome.
E o|v[p E T[EllC @

SYSTEMS

168 FINCHLEY ROAD, LONDON NW3  TEL: 01-794 0202

@ Circle No. 121
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“DIODES/ZENERS

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

C MOS LINEARS, REGULATORS, etc.
GG 7 4000 151 e QTy. QTy.
IN914 100v 10mA .05 o i MCT2 95 LM323K 5.95 LM380 (8-14 Pin}1.19
1N4005 600v 1A .08 : 8038 395 LM324- 1.25 LM709 (8-14 Pin} 35"
1N4007 1000v TA 15 4002 .20 LM201 75 LM339 75 LM711 a5
1N4148 75v 10mA 05 4004 3.95 LM301 .45 7805 (340T5) 95 LM723 40 |
IEpg 31y W Zeser nes Jo0e. % B T L — T 5
3007 __.20 : 55 50|
TN753A 6.2v 500 mW Zener .25 2008 35 LM309K (340K-5) 1.50 LM340T18 95 LM741(8-14) 35
1N758A 10v 0 .25 5 - LM310 85 LM340T24 95 LM747 110
1N759A 12v " 25 009 .35 TM311D 75 LM340K12___ 1.25 LM1307 125
1N5243 13v . 25 4010 .35 LM318 1.75 LM340K15 1.25 LM1458 65
1N52448 14y " 25 4011 .20 LM320H6 79 LM340K18 1.25 LM3900 50
1N52458 5v = 7% 2012 20 LM320H15 791 LM340K24 __ 1.25 LM75451 65
: : 2013 40 LM320H24 79 LM373 295 NE555 a5~
: 7905 (LM320K5) 1.65 LM377 3.95 NE556 85
=) SOCKETS/BRIDGES 4014 75 LM320K12Z___ 1.65 78L05 75 NE565 95
Snin et 20 ww 35 4015 .75 LM320K24 1.65 78L12 76 NEE66 25
bt : 4016 .35 LM320T5 1.65 78L15 .75 NE567 95
14-pin pcb 20 ww 40 3017 W5 LM320T12 1.65 78M05 75 3
1G-p|n pCb .20 ww 40 2018 75 LM320T15 1.65
18-pin pcb 25 ww .95 2019 '35
20-pin pcb 35 ww .95 2020 .85
22-pin pcb 35 ww .95 2021 '75 - TTL -
5 1 QTY. QTYyY. QTyY. QTY.
24"’!" e 2: W lg: 4022 75 B 7400 .10 7482 .15 74221 1.00 741502 30|
B:nil ] : ww : 4023 20 7301 15 7483 .15 74367 95 74004 30
40-pin pcb 50 ww -25 4024 75 7402 .15 7485 55 75108A .35 741505 35
- 02
Molex pins .01 To-3 Sockets .25 2025 20 7403 .15 7886 25 75491 50 741508 35
2 Amp Bridge 100-prv .95 4026 1.95 7404 10 7489 1.05 75492 .50 741509 35
25 Amp Bridge 200-prv 1.50 4027 35 7405 25 7490 45 74HO0 .18 74L510 235\
— - 7406 75 7891 70 R0 .20 7aLsti 35 |
TRANSISTORS, LEDS, etc. 4028 7 7407 55 7892 45 7aH0A 20 7aLs20 .30
QTy. 4029 1.15 7408 15 7493 35 74H05 20 7aLs21 35
2N2222 (2N2222 Plastic .10) 5 4030 .30 7409 .15 7494 75 74H08 35 741822 35
PR g 4033150 e 15 7495 60 7AH10 35 Mis3z a5
2NZ907 A <ENE - 19 2034 245 w25 7496 80 /HN .25 74837 35
2N3906 PNP {Plastic Unmarked) .10 - 7412 % " 7a100 115 | R a5 | T741S38 45
2N3904 NPN (Plastic Unmarked) .10 4035 .75 : =l R
NSOE4m 1NpH 3 3037 180 M3 25 74107 .25 14H20 .25 74540 40
: : M4 15 #2135 B 25 41842 5
PN 1 r ] 25 | 1s4e2 1S
29055 _NPh 154 S0v &0 4040 15 w6 28 w122 55 7MH22 40 741851 a5
T1P125 PNP_Darlington, 1.95 2041 69 PO U R — 08
TED Green,  Red,  Clear, Vellow 15 . w7 a0 74123 35 74H30 .20 741874 .45
D.L.747 7 seg 5/8" High com-anode1.95 4042 .65 820 15 74125 45 7MW 25 74876 50
MANT2 7 seg comanode (Red] 1,25 4043 .50 14260 525 74126 .35 JAH50 25 7ALS86 4%
MAN3610 7 seg com-anode {Orange) 1.25 4044 .65 7427 .25 74132 75 J4HS1 25 741590 .65
MANB2A 7 seg com-anode (Yellow) 1.25 2046 1.25 7430 15 74741 90 JaHs2 15 740593 65
MAN74 7 seg com-cathode (Red) _1.50 2048 95 w32 20 78150 8% 7453 725 7aL8107 50
FND359 7 seg.com-cathode (Red) 1.25 2049 25 7431 20 74151 65 7455 20 7418123 1.20
. 7438 .20 | 74153 15 8HIZ 35 TALST5] 85
9000 SERIES 4050 45 7440 20 | 74154 95 74Hi4 35 7415153 85
il |
Qry. R% 6 4052 75 7441 115 78156 .70 74H101 75 7418157 85
a 2 o= E 40563 75 7942 45 79187 85 7AH103 88 TALSTE0 95 |
: 2 H 3 4 120 -
SRR — 7 — T S— S—. ) | — i S — i — 1 e 1
B , 2071 '25 7445 65 | 74164 60 74002 .20 7418195 95 |
MICRO’S, RAMS, CPU'S, E-PROMS s
- . il 2081 % 7486 70 74166 1.10 AL 25 74LS244 170
S : : w1 0 74166 1.25 LM 30 7415367 .95
8T13 1.50 21078-4 4.95 4082 30 = w w ) g9
87123 1.50 2114 9.50 B 2 AN T8I S0 i TSI T80 AL 20 7418368 .95
8724 2.00 2513 6.95 4507 .95 7450 25 74176 .85 74120 35 74500 35
8T97 100 2708 70.50 4511 .95 7481 25 74180 65 74130 45 74502 35
745188 3.00 2716 D.S. 34.00 4512 1.10 7483 20 74181 2.2 74147 195 74503 25
1488 1.25 2716 {5v) 59.00 2515 2.95 754 25 78182 75 7aL61 45 74504 75 |
1489 1.25 2758 (5v) 23.95 2519 sl I e 74190 1.25 74L85 65 74505 35
1702A 4.50 3242 10.50 3 - 470 48 74191 125 | 741712 4% 74308 35 4
AM 9050 __ 4.00 2116 11.50 522 1.10 12 48 4192 .15 L3 40 74510 35 |
6800 13.95 4526 .95 7473 25 | 7413 85 L8 45 7as11 35
MM 6314 3.00 6850 7.95 4528 1.10 M4 3 | 14194 95 74175 85 | 74520 25
MM 5316 3.50 8080 7.50 4529 95 415 38 74195 .95 74193 56 74840 .20
MM 5387  3.50 8212 2.75 7476 40 4196 95 741123 85 74550 20
MC 14409 14.50 7
MM 5369 2.95 8214 2.95 . — - — B
MC 14419 4.85 R .55 74197 95 | 741800 30 74851 .25
LRENGN2E o 5,95 8216 G250 781 15 74198 1.45 740501 .30 74564 15
UPD 414 495 8224 3.25 74C151 1.50] P ™81 .15 s . . S |
Z80 A 22.50 6228 6.00 ;2:1‘1‘2 gz
280 17.50 8251 250 CABLE ADDRESS: iCUS - .
Z 80 Pi0 10.50 8253 18.50 heR 748114 85
2102 1.45 8255 8.50 TELEX # 743133 40
2102L 1.75 TMS 4044 9.95 745140 55
= HOURS: 9 AM. -6 P.M. MON. thru SUN. JaSIIS1 30
745153 35
INTEGRATED CIRCUIT
743158 30
7889 Clairemont Mesa Blvd. e San Diego, California 92111 US.A. ;::;:;(sm:'gg
(A8
NO MINIMUM 8131 215 %

SPECIAL DISCOUNTS

Total Order Deduct
$35-$39 10%
$100-$300 15%
$301-$1000 20%

PRACTICAL COMPUTING May 1979

@ Circle No. 122
15



The complete supplier

‘RANGE-PRI
2038020

VTI00| < ADM-3A

"APPLEIl

TAKES ROOT IN

SCOTLAN D t'“m £595
The 132 character per line display " Also ADM-31 ADM 42

We are now equipped to deal with your computing
requirements North of the Border.

Lear Siegler Lear Siegler

' ADM 31 ADM 42
Think about it—an Apple 1l is only a local phone
call away.
Y py From From
For your complete system requirements or even / £809 £ 1149
just a demonstration contact us now. .. ... and 2 page display, full editing Semiintelligent, up to 8 pages of
be ahead of the rest. features. memory.

ALSO AVAILABLE

Anadex DP 8000 Printer from £575 Teletype 43 Portable
Digital DECwriter il Terminal from £995
LA 36 from £849 Teletype 43 ASR from £1649

Digital DECwriter I} Lear Siegler ADM 3A
LS 120 from £1695 Graphics VDU from £1395
Lear Siegler 200 Series from £1685 AJ 211 Acoustic
P I T K E R R O H 0 U S E SCI Rotary Printer from £739 Coupler from£197
Teletype 43 Keyboard DLC 3000 Paper Tape
Printer from £ 869 Terminal from £920
B A L D OV I E T O L L Teletype 43 Typewriter Techtran 950 Range

Terminal from £ 995 Microdisc from £ 995
N D E E : PERIPHERAL HARDWARE LIMITED
5 Armtfield Close, East Molesey
B Surrey England Telex 922175
TEL: (0382) 74390 Soun s
a

0i-9414806 Wetherby 61885 Dublin 971854
@® Circle No. 123 @ Circle No. 124

AGE OF AFFTORDABLE COMPUTING
HAS FINALLY ARRIVED
PEGASUS—THE COMPLETE SYSTEM

Complete System £2,700 EX VAT.

Z80 MPU @48K RAM @DOUBLE-DENSITY SHUGART SA400 DRIVES 32K. @S100BUS @12 in. CRT@24 x 80 CHRS @
58-key keyBOARD UPPER-/LOWER-CASE. @CP/M @2 SERIAL @1 PARALLEL @HEAVY-DUTY ANADEX 80 COL. 112 CPS
BI-DIRECTIONAL PRINTER @OPTIONS 8in. DOUBLE-DENSITY DRIVES 1-:2 MB (£400). 2 ADDITIONAL DRIVES 5in. OR 8in.
@DIGITAL RECORDER 9,600 BAUD. @SOFTWARE: BUSINESS PACKAGES @WORD PROCESSING. MAILING LIST.

PROFESSIONAL SERVICE—LARGE VARIETY OF SYSTEMS & EQUIPMENT ALSO SUPPLIERS OF PET, APPLE, HORIZON,
VDUs, PRINTERS, BOOKS & MAGS.

LONDON COMPUTER STORE

43, GRAFTON WAY (OFF TOTTENHAM COURTRD) W.1. 3885721 OPEN11-7 MON-FRI11-4 SATS.

@ Circle No. 125
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EXIDY SORCERER—A COMPLETE BUSINESS SYSTEM
UNDER £3000 + VAT 32K Machine with Z80 processor and
8K PROM BASIC. 128 character ASC11 keyboard and superb
graphics.

DOUBLE DRIVE configured MICROPOLIS DISK SYSTEM with
MDOS or CP/M 630Kb. Professional quality monitor, various
sizes up to 16”. Printer—optional 80 or 132 column printer.
Software packages are available or can be written to your own
specification.

The system can be expanded to suit your own applications.

UNDER £1000—BASIC SYSTEM

32K Machine, 10” professional monitor (not a converted TV),
quality cassette recorder, necessary cables, manuals etc.

Price £999 + VAT.

Sorcerer Prices from £650 (8K)

CROMEMCO Z2—The powerful one—ASSEMBLER, MACRO
ASSEMBLER, FORTRAN, COBOL, DATA BASE MANAGE-
MENT, WORD PROCESSOR.

Prices from 395 (Z80 Single Board Computer)

NORTH STAR HORIZON—The popular computer for the
business user. Expandable to 48K, 3 diskeiies and hardware
floating point. Basic system 16K RAM, serial interface, EX-
TENDED BASIC, DOS, CP/M, mini diskette and power supply.
Prices from £1330.

SOL 20—The professional terminal computer renowned for its
high quality capacative keyboard and Word Processing appli-
cation. Minimum 16K RAM, monitor, serial and parallel interfaces.
EXTENDED BASIC, FORTRAN, FOCAL, ASSEMBLER, EDITOR,
GAMES, mini floppy disks.

Prices from £1785

SOL°STAR WORD PROCESSOR from £2500

OFFICES & SHO WROOM open Monday-Saturday 10.00a.m.-6.00p.m.

Personal callers welcome (Please phone first)

34B London Rd., Blackwater, Camberley, Surrey. Telephone (0276) 34044 Telex 858893

77/68 BEARBAGS-—The well supported 6800 based kit from
Newbear. Active user group.

PRINTERS—CENTRONICS, ANADEX, OK11, TREND.

MONITORS—Professional quality 97, 10”7, 127, 16” (ideal for
teaching).

CHIPS AND COMPONENTS
TAPE RECORDERS—SONY & HITACHI £34-95 and £39:95
C12 COMPUTER CASSETTES—45p each or 10 for £4:00.

COMPUTER BOOKS—For professionals,

hobbyists, busi-

nessmen and newcomers. Catalogue now containing updates—
over 500 titles—Micro, Mini and Mainframe. Quantity discounts
available.

THE COMPLETE SERVICE

Feasibility. studies—undertaken by our senior consultant
analysts with long experience of commercial data processing.

Software packages available and/or specially designed and
written for your own applications.

We can supply work stations for your computer hardware, stan-
dard configurations or made to measure.

Insurance, maintenance, HP facilities. BARCLAYCARD, TRUST-|

CARD, ACCESS.
Universities, Colleges and Schools—official orders welcome.

PRACTICAL COMPUTING May 1979
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SMALL SYSTEMS ENGINEERING LTD.
(Incorporating R. BAILEY ASSOCIATES)
.
62 New Cavendish Street, London WIM 7LD, Tel: 01-637 0777, Telex: 8813085 Abacus

THE LARGEST SUPPLIER OF PET MEMORY BOARDS AND OHIO SCIENTIFIC
INTERFACES IN EUROPE Small Systems Engineering is an official distributor for OHIO
PET MEMORY BOARDS SCIENTIFIC products including:

Sole official U.K. Agent for PME memory boards. CHALLENGER ! (available March 79)

We provide approved technical back-up, up-grade and service —-Superboard 1l 4K computeron aboard. . . .£298
facilities for these boards in the U.K. —CIP 4K Superboard in case and powersupply . . . .£415

Internally mounting memory boards available in 2 configurations; —CIP MF 16K CIP with mini-floppy and 0S-65D V3.0. .. .£1,235
—24K....£412°50 —32K....£475 CHALLENGERIII
IEEE-488/RS$232C SERIAL INTERFACE —C2-4P 4K “professional portable” computer. . . . £620
—Full IEEE address decoding, R$S232C or 20mA loop output, —C2-4P MF 20K C2-4P with mini-floppy and 0S-65D V3. .. .£1,595
-—Switch selectable Baud Rate, Crystal controlled Baud Rate timing, —C2-8P 4K mainframe class personal computer. . . .£825
—Boxed units complete with connectors, full operating instructions, —C2-8P DF 32K dual 8" tloppy personal/business system . . . .£2,670

and sample programs supplied The SUPERBOARD |1 includes 8K BASIC in ROM up 1o 8K of RAM |
—Serial Interface B, input and output. . . .£186 on board, fultkeyboard, cassetie interface and video display interface
—Serial Interface A, outputonly. . . .£106 The CHALLENGER C2-4P M4 includes 20K of RAM, 1 mini-floppy
—Lower Case Printing option. . . .£10 drive, fullkeyboard and TV monitor, software supplied. Includes:
1EEE-488/CENTRONICS TYPE PARALLEL INTERFACE —Business disk,

Low cost unit without |EEE address decoding. —Education disk,

Also suitable for Anadex DP-8000 Printer. . . .£45 Personal disk,
ANALOG INPUT/QOUTPUT Games disk.
—|EEE-488,16 Channel, 8BITA-D .. .. Priceto beannounced —08S-65D V3.0 program development disk
—I|EEE-488,16 Channel , 8BIT D-1 Price to be announced BASIC and assembler run under the 0S-65D V3.0 disk operating system.
CUSTOMINTERFACE DESIGN Allsystems supplied with full documentation.

Interfaces designed for special applications. Interfaces supplied so far Also available:
include Analog Input/output, XY plotter, stepper motor control COMPUCOLOUR | MODEL3
PET INTELLIGENT TERMINAL SOFTWARE PACKAGE —13" 8-colour CRT. 8080 Microprocessor.

A software package which, in conjunction with an Interface B —16K extended disk BASIC in ROM.
enables the PET 1o operate as an intelligent terminal. The software ~—71-Key detached keyboard.
implements full IBM or DEC protocols. . . . £100 —8K RAM memory for user programs.
TV/VIDEO MONITOR INTERFACES —64 characters periline by 32 lines per page.
—-Video Monitor outputonly . . . .£29.50 —Speclal graphics package with 128 < 128 point plotting.
—Video and UHF output (plugs into aerial socket of domestic TV) —Builtiin mini-floppy disk drive.
....£35 —50 pih bus
IEEE-488 TELEXPUNCHAND INTERFACE —RS-232 1/0 port for serial printers, etc £1,248'70
—50 chars/sec. Telex punch . . . . Price to be announced
TERMS: All prices EX. VAT. All orders CW.0. 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.

@ Circle No. 127

Ohio Scientifics

Superboard 1l

TRS80 SPEGIALIST

Full 8K l:,as.il(t: am:':l| :K :scclar RAM s10aied  MEad
sk BUSINESS SYSTEMS ON PERMANENT . w1y
DEMONSTRATION £263.84 + vat sk
% TAILOR-MADE BUSINESS
PROGRAMMES Standard Features
@ Uses the ultra powerful 6502 microprocessor
%k 24hr MAINTENANCE CONTRACTS @ 8K Microsoft BASIC-in-ROM

NO8E 84 RURRREES
paecs 5 EERGLEER

@ Full feature BASIC runs faster than currently available per-
sonal computers and ali 8080-based business computers

@ 4K static RAM on board expandable to 8K

®

Disc drives, printers etc at discount prices.

Most popular books and magazines in stock Full 53-key keyboard with upper-lower case and user pro-

i i rammabilit

i annER SDINevsletter. @ gKansas Cityystandard audio cassette interface for high reli-

= S I ?:billlity hi d i d /O utilities in ROM

. J— ull machine code monitor an utilities in

The Basic Handbook by David Lien £10 Direct access video display has {K of dedicated memory be-

C-20 computer-certified cassette tapes £4-70 for 10 sides 4K user memory), features upper case, lower case,
. . . i graphics and gaming characters for an effective screen resol-

16k TRS80 upgrade kits with full instructions, ution of up to 256 by 256 points. Normal TV’s with overscan

£80.00 Minidiskettes £3.20 ea. or box of ten, d#splay about 24 rows of 24 characters, without overscan up

£30.00 to 30 X 30 characters.

ATAR! Video Computer—£138-85 4 Vat
New Cartridges—Code Breaker, Hunt & Score Brain Games

' COMPUTER

L7 CENTRE

118 Wandsworth High Street, London SW18 Full data on request—Despatch Costs inclusive

Tel: 01-870 4805 Telex: 8813089 (Interprem)} VIDEOTIME PRODUCTS

Send stamped addressed envelope for list including 25 High Street, Overton, Hants
discount book prices. Tel. (0256) 56417 Telex. 858747

@ Circle No. 128 @ Circle No. 129
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Why have a separate Microprocessor + VDU + Discs + Inter-
faces when you can have a complete system, beautifully pack-
aged and ready to use by simply turning on only one switch.

* The 610 and the 625 are already being used in practical environments for applications such as
Payroll (with up to 3,000 employees) ; Incomplete Records (3,700 transactions per client and almost
450 Nominal Accounts); Stock Control/Invoicing; Estate Agents (2,000 properties, 500 clients
held on disc at one time); Accounting. We also have pleasure in introducing our brand new Word
Processors package which has already gained acceptance against dedicated word processors.

* Complete back-up service available.

The 600 Series uses

* Z80 Microprocessor

* Extended Basic and Assembler with one of the most complete File Management Systems
available enabling identical packages to work on the 610 and 625.

* Up to 60K internal memory.

The 600 Series has complete range of Interfaces and peripherals available to include:

* 160 cps dot matrix printer * 10 and 20 meg. cartridge disc

* 1k Cmos and Real-time clock * 32 bitparallel interface
RS232/V24 interface * |EEE interface for instrumentation
IBM-compatible tape * $-100 Bus

220 Voltuninterruptable Power Supply
A/D and D/A Convertor for process control
Up to 4 min. floppy drives at 315k bytes each, totalling 1.2 MEG(625)

* & £ % x

* Price of the 600 Series starts from £3,890 and includes

* 48k RAM Memory; 150k Floppy Disc; VDU; Full Operating Software to include Basic:
Assembler; File Management; Disc Operation System and Text Editor

* DEALERS REQUIRED
* SUBSTANTIAL OEM AND DEALER DISCOUNTS AVALABLE

COMPUGORP LTD., Gircle House South, 65-67 Wembley
Hill Road, Wembley, Middlesex. Tel: 01-903 5444

® Circle No. 130
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HAPPY
gl MEMORIES

21L02 250ns 95p 2114 300ns £6-00
4116  250ns £875 2708 450ns £6°75

TRS-80 16K Memory Upgrade Kit £75
Full instructions included

S100 16K Static RAM Kit 450ns £195
Bank select, 4K boundaries, all sockets,
components and instructions included

with 4K £81: with 8K £119: with 12K £157

ASCII Keyboards from the USA £48-50
59 keys, 128 characters, alpha-lock, repeat,
pos and neg strobe, send SAE for data sheet

Science of Cambrige Mk 14 set of 18
Texas low-profile sockets £2-80

Texas low-profile DIL sockets:
pins 8 14 16 18 20 22 24 28 40
pence 10 11 12 17 18 20 22 28 38

Antex Imm bits CCN or CX17 45p
Call or write for 74LS price list
VAT included. 20p p +p under £10 order

5 Cranbury Terrace, Southampton
Hants SO2 OLH Tel. (0703) 39267

@ Circle No. 131

Micro Computers
Liverpool

PET 4K £460 8K £550
16K £675 32K £795
PET Printers

PR40 (with Software Interface)
PR40 Paper Rolls (10)
Teletype 43

Listing Paper (1000 6" x 12")
Kim 1

PET extra memory

Plessey Petite 24K

Add-in Board 24K £320
Twin Floppy Unit £840
Pet T.V./Monitor Interface £25

Rockliff C15 Cassettes (10) £3.99
Quality Tapes
with Cases C60 Cassettes (10) £4.30

Ask for our list of software packages including
Rockstock, Payroll and Ledger

Please add 8% VAT to all prices
tvermonr 12852 091-5215830

@ Circle No. 132
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LIBRARY 100

for the p:

TRS-80

A complete library of 100 programmes for the TRS-80
Level I, The 5 cassettes are attractively packaged in a
plastic binder which also holds the full documentation.
All programmes were specifically written for the Library
and, as a bonus, include a Tiny version of the Pilot
language, to give your TRS-80 the added dimension of
a new language. Less than 50p a programme !!

Finance: Present Value of a Future Sum—Simple Interest for Days— Future Vatue of a Pres-
ent Sum—Amortization Schedule—I| st Rate: Cs 1 1 Rate: Install-
ment Loan=-Nays Betwcen Dates—Term of an Instailment Loan— Present Value of a Series of
Paymenis—Real Esiate Capital Investmeni—Nominal and Effective Interest Rates—Internal
Rate of Return—Fuyture Value of Regular Deposits—Regular Deposits for Fulure Value—
Depreciation Amount: Rate; Salvage Vslue; Schedule—Bond Present Value—Bond Yield 10
Maturity-~Sale—Cost—Margin—Day of the Week—Moving Ad.

i & Divisi Add—Sub Fraction & Decimal—States &
Capliais—States & Order of Eniry—Staies & A iark 1 & i Wnrld
Capitals & Cr tes—Urban Areas & —Authors & Books—Presidents & Crder—

Slates & Larges: City—Basenum.
Grephics: Lefi Right—Random Ad—Graphi—Blocks—Fireside— Snow—Step Ad—Step
Ad 2—Launch—Rairace—~War Game— Weird—Hetring - Blinker—Snoopy.

Home: Message Board—Expense A Nutriti Mileag Phone
Codes—Night Check Off—D: Perpetual Calend. il Calculator—
Bartender—Chrisimas List— Vacation Check Off—Conversion.

Games: Speedy—Odd One—R. Roulcite—Siar Blazer—Search— Spyship—Tiger Shark—
Jumble 2—Sting Ray—Stars—Skelch—Flipper—$ H D ~Craps—
Jumble 1 —Mem. Quiz Leuers—Mem. Quiz Numbers— Wheel of Fortune— Decision—Un-
jumble—Fifteen—Towers—Life—Star Trek—Race Track—Count—Roachrace—Gypsy.

£46.95 )
A.JJHARDING

28 Collington Ave.,Bexhill,E .Sussex. Tel:(0424) 220391

@ Circle No. 133

MICRO COMPUTER
COURSES

Seminars on microcomputers.
Applications for the computer
lay man

Liearn how to use a micro on our three-day
practical course for small groups in London;
includes an introduction to Basic.

Learn what a micro can do for you and how
to choose one; suitable for management as
well as users.

Beyts Logic Ltd. '

Windmill Road, Sunbury, B T
Middx. U.K.

Telephone (09327) 86262 L@GHC
Telex 928185

@® Circle No. 134
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IF YOU GAN'T BEAT THEM :-

VECTOR GRAPHIC INC |/V||CROPO|-|S

VECTOR V18A slot Motherchassis accepts the wide range of Vector
S100 cards and makes an ideal base to build a microcomputer system.
Computing power is available to perform a wide range of tasks from
industrial control to small business.

£350

PR2 12K PROM/RAM card holds a comprehensive monitor program
for system testing and configuration. Normal operation is in conjunction
with a serial terminal via 1/0 card.

Micropolis disk drives employ higher standards of engineering to pack
either 143K or 315K bytes per diskette, formatted, Supplied complete
with controller card, cables, manual and software they plug directly
into the $100 bus; 8080 or 280.

£160
FLASHWRITER, memory mapped VDU with graphics, allows a system to
be built without a terminal or 1/O card. Specify version EV of monitor
program.

Extended disc BASIC, mnemonic editor and assembler are provided, to
run under the powerful MDOS operating system.

Add-on units are supplied to extend the system to four drives and one

£150
drive per system may be powered from the S100 bys.

1/0O, Switchable 110 to 9600 baud serial interface plus two 8-bit

parallel 1/O ports.

£125
High resolution graphlcs interface bit-maps 8K of RAM 1o 256 x 256
points, or 128 x 128 with 16 level grey-scale.

143K System S100 powered £439
143K System Mains powered £499

315K System S100 powered £649

143K Add-on S100 powered £279
143K Add-on Mains powered £339

315K Add-on S100 powered £349

€10 315K System Mains powered £699 315K Add-on'S100 powered £399
3 a P
a1 o RS an Twin drive System 630K £1159  Twin drive Add-on 630K £859
| f i i f
Analogue Interface £70 Precision analogue interface  £250 $100 bus regulator £14 Diskerseine atite £24

Rackmount 18 slot motherboard £150 Rackmount power supply

Unmounted drives available from £225

8K Computer System £895

£90
J\

JOIN THEM!

VECTOR
ML

Combining the best features of the VECTOR GRAPHIC computer and twin
MICROPOLIS 315K byte drives. The Vector MZ produces, in one package
a powerhouse of Microcomputer ability.

£2300

veceo? ™

VECTOR MZ configuration includes:

Twin disk 630K minifloppy.

Full Micropolis disk software.

280 4MHZ 32K processor.

1 Serial port, 2 Parallel ports.

12K PROM RAM card with extended monitor.

The VECTOR PROM monitor bootstraps directly to elther MDOS, for
housekeeping and Assembly language operation, or to BASIC to run high-level
user programs. Provision is made to immediately attach a printer, for

example one of the extensive range from Centronics sold by Sintrom,
enabling use of the powerful printer-related features in the MICROPOLIS
Software.

And will support:

Flashwriter, Graphics interface, Analogue interface
Applications Software for the VECTOR MZ now in preperation will perform Additional RAM, additional minifioppy drives.

a wide variety of business functions; stock control, invoicing, ledger and

mailing lists, Further applications exist as a microcomputer Centronics Microprinter £398
development system, and low cost replacement for minicomputer control Centronics 779 £780
and instrumentation. ADMB3A VDU £620

)

PRICES EXCLUDE VAT
ALL EQUIPMENT FULLY ASSEMBLED AND TESTED
OEM AND DEALER ENQUIRIES WELCOME

Sinfrom Microshop

14, Arkwright Road,

Reading, Berks. RG2 OLS.

Tel: Reading (0734) 84322
TELEX: 847395

CABLES: SINTROM READING

5

SINTROM GROUP

DEMONSTRATIONS IN OUR SHOWROOM

® Circle No. 135
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INTRODUGING THE SLAVE

A truly commercial computer printer
at a personal computing price.

Some of the features:

80 columns, 112 cps

84 lines per minute, bi-directional
100 million characters printhead life
Sprocket feed, multi-copy

V24 interface

Only £575

One-off OEM discounts available

Special PRACTICAL COMPUTING
introductory offer which
ends January 30, 1979 £ 5 4 6

G COMPUTRADE

Silverwood House, Oxshott Road, Leatherhead, Surrey
Tel. No. 03723 77374
North: 061-477 4960
Midlands: 0533-536077
South-East: 01-658 5906

* ot % % % % ot

NOW OPEN
BIRMINGHAM'S

COMPUTER

STORE
AUTHORISED
COMMODORE
DISTRIBUTOR

Systems Demonstrated Mon.—Sat. 9am—6pm
S.A.E. for details of full range of products.

PET 2001-8K £550
PET 2001-16N £675
PET 2001-32N £795
PET Printer 2023 £550
PET Floppy Disc 343K £740
Dual drive
PET External Cassette Deck £55
Expandor Printer £420
PET Soft. Large Sel from £3

PET MICROHIRE SERVICE NOW
AVAILABLE

Full range of Business Programs.
KIM 1 2K ROM 1K RAM £99-95
VIDEO MONITORS Fully cased £69
High Quality. Cassettes 10 for £5

Full range of Books & U.S. Magazines
Byte, Kilobaud 6502 etc.

Add 8% to all orders.

Add £6 for Securicor if required.
CAMDEN ELECTRONICS

462 Coventry Road, Birmingham.
Tel: 021-773 8240

@® Circle No. 136

@® Circle No. 137

r N G D SED S G S S G Y B G G S S D D G G G D D D D e ey

The action-packed show for the electronics enthusiast now includes the
Midlands among its venues. |f hobby electronics is your interest or
your business, then Midlands Breadboard is tailor-made for you.

Crammed with the gear that constructors need. Circuit boards, components,
audio kits, d.i.y. computer systems, electronic musical instruments —

you'll find it all here. And you can buy it on the spot — or browse at your
leisure. Demonstrations and competitions {exciting prizes!) keep the show
humming with activity.

P.S. There's a London Breadboard too, December 4-8th, Royal Horticultural
Halls — come to both!

D | want to visit the show. Send me more details nearer the date.

D Please send me details now of exhibition space.

N O D O i~ e P o o i s e s
POSITION o ouuti i i i s s et Ede e e e e e s o ot s e g o5 e s e e s e b e e e
Company
Address .

Bingley Hall, Birmingham, oo
Telephone o TeleX e

23=26 May, 10am=6pm , A . N

. X Return to:  Trident International E xhibitions Limited
Adm.sslon . £1 Adults Abbey Mead House, 23a Plymouth Road,
* Tavistock, Devon. PL19 8AU
75p Students Telephone: 0822 4671 Telex: 45412 TRITAV

h-- ¥ 5§ 5 3§ & 1 & ¥ & 7 ¥ ¥ B ¥ B B 0 0 B 0 0 } |
@ Circle No. 138
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J A. DE Computer Products

16K Static RAM Board
S-100, fully buffered, with
PHANTOM and bank addressing

capabilities, can be addressed
at 4K boundaries.
250ns Kit $356.25
450ns Kit $312.50
250ns A&T $437.50
450ns A&T $406.25

Rockwell MM—65 The Hean-smrl
In Microcomputers

A KIM-1 compatible machine with
on-board printer and a real keyboard!

"~ $468.75 w/1K RAM

$562.50 w/4K RAM

4K assembler/editor in ROM: $100.00
8K BASIC in ROM: $125.00
Power supply:
Case for AIM-65:

EPROM BOARD KITS

EPM-1 (uses up to

4K or 1702) $74.94
JG8/16 (uses 2708
or 2716) 1$87.44

Special Package Price: $748.75
AIM-65 (4K}, Power Supply, Case, and 8K BASIC ROM

A ol s SNl I NNl L
EXPANDOR’S BLACK BOX PRINTER

“IMSAI”’-TYPE CARD
GUIDE SPECIAL:

Regular Price 38¢ each
SPECIAL: 10 for $1.25

This 64-cnaracter ASCIl impact printer
with 80-column capability is portable
and uses standard 8" paper and reg-
ular typewriter ribbon. Base, cover
and parallel interface are included.
Assembled and complete with manual

and documentation. n|y $59900

(90 day manufacturer’s warranty)

MICROPROCESSORS

F8 21.19
280 (2MHz 25.00
Z80A (4MHz) $31.25
COP1802CD 22.44
6502 14.94
6800 21.19
6802 p31.25
8008-1 16.19
8035 25.00
8035-8 26.25
8080A 12.50
8085 $28.75
TMS9900TL 62,44
8080A SUPPORT DEVICES
8212 3.63
8214 5.81
821 3.44
8224 XZ MHz) 5.38
8224-4 (AMHz) 12.44
226 3.44
8228 8.00
8238 8.00-
$2350 $13.69
UARTS,
AY5-1013A $ 6.56
AY5-1014A $10.31
TR16028B. $ 6.56
TMS6011 $ 7.44
IM6403 $11.25
BAUD RATE GENERATORS
MC14411 $12.50
14411 Crystal $ 6.19
6800 PRODUCT
6810P $ 5.00
6820P $ 8.25
6821P $ 8.25
6828P 14.06
6834P b21.19
6850P 10.81
6852P 13.75
6860P 11.56
6862P 15.00
6871P 35.94
6875P 10.94
6880P $ 3.13
KIM SUPPORT DEVICES
502 $14.94
6520 $12.50
6522 11.56
6530 19.94
6530-002 19.94
6530-003 19.94
6530-004 19.94
6530-005 19.94
CHARACTER GENERATORS
2513 Upper (1245 8.44
2513 Lower (-12%5) 8.44
2513 Upper (5 volt) 12.19
2513 Lower (5 volt) 13.69
MCM6571 up scan 13.69
MCM6571A down scn 13.69
PROMS
1702A 10.00
2708 12.44
2716 (5+12) T 31.25
2716 (5v) INTEL 75.00
2758 (5v) 29.25
DYNAMIC RAMS
4160/41 16 (250ns) $15.63
2104/ $ 5.00
2107B $ 4.94
TMSA4027/4096 (300ns) $ 5.00
STATIC RAMS 1-15  16—100
21102 (450ns} $ 1.88 $ 1.50
21L02 250ns) % 2.19 $ 1.88
$ 3.69 $ 3.25
21lll $ 4.06 $ 3.75
21121 $ 3.69 $ 3.31
FLOPPY DISK CONTROLLERS
1771801 $49.94
KEYBOARD CHIPS
AY5.2376 $17.19
AY5-3600 $17.19
MM5740 $22.50

.

TRS-80 Interface Cable for Black Box anter
with mating connectors
{must be used wuth cxoans on m

Power Supply for TRS 80/Black Box Printer

$61.25

FLOPPY DISK INTERFACE

sm/ JADE FLOPPY DISK (Tarbell
[

DYNAMIC RAM BOARDS

EXPANDABLE TO 64K

board)
Kit $218.75
Assembled & Tested $312.50

S.D. Computer Products ‘“Versa

Floppy"’
32K VERSION » KITS Kit $199.94
Uses 4115 (8Kx1, 250ns) Assembled & Tested $237.44

Dynamic RAM's, can be ex-

panded in 8K increments up 8” FLOPPY DISK
to 32K.

8K $198.75 24K $311.25 SPECIAL
16K $248.75 32K $373.75

Siemans/GSI 8" Drive

Exact replacement for
Shugart 801R

64K VERSION » KITS
Uses 4116 (16K x1, 250ns)
Dynamic RAM's, can be ex-

panded in 16K increments up

to 64K. SALE PRICE

16K  $311.25 48K $593.75

32K $461.25 64K $718.75 $562.00
$-100 MOTHER BOARDS TAaDE

9—SLOT “LITTLE MOTHER" PARALLEL/SERIAL

Kit $107.00 INTERFACE
Assembled & Tested $123.75 S-100 compatible, 2 serjal.. 17O
Bare Board __$ 43.75 ports, 1 parallel I/b

13—SLOT “QUIET MOTHER" it JG-P/S $156.19
Kit 118.75 Assembled & Tested:

Assembled & Tested $137.50 JG-P/SA $224,94
Bare Board 50.00 | Bare Board w/Manual $ 37,50
22—SLOT “STREAKER"

Assembled & Tested  $186.25 FA IDE
FADE BOBOA | 0 conontinte serin inter

_ with full documentation face with Sockets Included.

Kit $125.00 Kit $146.25
Assembled & Tested $186.25 | Assembled & Tested $199.94
Bare Board $ 37.50 | Bare Board w/manual $ 43.75

Jade Memory
Expansion Kits tor

TRS-80 and Apple!

4116's— 8 for $106.25
(16K x 1, 200ns)

includes dip plugs and
instructions

*TRS-80 Kit %
(16K x 1, 300ns)

includes connectors ana-
instructions

$112.50

Call for discounts on larger quantities

T A IDE FZsO
with provisions for ONBOARD
2708 and POWER ON JUMP

2MHz
Kit

Assembled & Tested
4 MHz
Kit

Assembled & Tested $249.94
Bare Board $ 43.75

STATIC RAM
BOARDS

$168.75
$231.25

$187.44

JADE 8K
Kits: 450ns $157.44
250ns $187.19
Assembled & Tested:
450ns $174.69
250ns $212.19
Bare Board: $ 31.25

16K — Uses 2114’s (low power)
Assembled & Tested:
RAM 16 (250ns) $168.75
RAM 16B (450ns) $231.25
16K with memory management
Assembled and Tested:

RAM 65 (250ns) $468.75
RAM 65B (450ns) $406.25
"32K Static
Assembled & Tested:
250ns 993.75
450ns $906.25
250ns Kit $b718.75

STATIC RAM
*x SPECIALS *

2114’s, low power (1024x4)
1-15 16-99 100 +

450ns 10.00 8.69 6.88
250ns 11.25 10.00 8.13
TMS4044/MM5257, low power
450ns 10.00 9.38 8.13
250ns 12.44 10.94 10.00

4200A (4Kx1, 200ns)
12.44 10.63 10.00

. TDIED
Computer Products

4901 W. ROSECRANS AVENUE
Department "U" 3
HAWTHORNE. CALIF. 90250
U.S.A.

Discounts available at OEM quantities. All prices above are quoted
in U.S. $ F.O.B. Hawthorne, Calif.,, U.S.A. To expedite shipments
please include International money order or bankers check payable
against apy U.S. bank in U.S. $, or use your Barclay, Access or
American Express credit card (Include card number, expiration date,
and signature). Add 20% of total order for shipping & handling.

WRITE FOR OUR FREE CATALOG
All prices subject to change without notice..

Telephone:
{213) 679-3313

Telex:
18:1823

.power

DISK DRIVES

MINI DISK DRIVE $368.75
Model B51 by Micro Peripherals,
Inc. will operate in either single
density (125KB, unformatted)
or double density (250KB, un-
formatted) modes, up to 40
tracks, with a track-to- track
access tlme of only 5ms.-

SA801R $618.75
Shugart single-sided 8 in. floppy
disk drive.

DM 2700.S $937.50
includes SAB01R disk drive,
10 in. x 10 in. x 18 in, cabinet,
,supply, data cable, fan
AC line filter.

VERBATIM FLOPPY
DISKS
5% in. Minidiskettes
Soft sector, 10 sector, or 16 sector

$5.50 each or
box of 10 for $50.00

8 in. Standard Floppy DisksJ

Soft Sector
$5.94 each—10 for $53.13

PRACTICAL COMPUTING

May 1979
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QUALITY SEMICONDUCTORS WITH FULL
INDUSTRIAL SPECIFICATION

INDUSTRIAL ESTATE, HILLEND
DUNFERMLINE, SCOTLAND
TEL:- (0383) 823222

Linburg
e

LINBURG ELECTRONICS LTD

MOTOROLA 74LS TTL
MC6800P CPU £8:20 74LS00 19p
MC6810 RAM £3:20 74LS01 19p
MC6820 PIA £4:50 74LS02 19p
MC6850 ACIA £4-50 74LS03 19p
MC6875 CLOCK  £3-80 74LS04 20p
D2 EVALUATION 741508 20p
(MEK 6800 D2) 741514 24p
ZILOG 741520 22p
280 CPU 2-5MHZ  £14-00 74LS27 32p
280 CTC £9:00 74LS30 26p
Z80 PIO £9:00 74LS32 26p
2708 1K x 8 EPROM £6.75 74LS47 £1-00
2716 2K x 8 EPROM 74LS73 42p
£17-00 74LS74 30p
(TEXAS TRIPLE SUPPLY 74LS75 40p
SUPPORT CHIPS J4Ls93 PP
MC1488 V24 Tx £1.40 74LS154 £1-36
MC1489 V24 Rx £1.40 74LS155 57p
8216 BUS DRIVER  £3.00 74LS174 80p
AY-5-1013 UART  f£4.83 74LS367 54p
7in. FLOPPY DISCS £7-00 PLEASE ADD 30p
(SINGLE DENSITY, POSTAGE AND PACKING
SINGLE SIDED) AND THEN ADD 8% V.A.T.

LINBURG ELECTRONICS LTD
DEPTPC, MOSS WAY DONIBRISTLE

camed GAMES
CASSETTE GAMES IN PET BASIC

TORPEDO RUN—Solo simulation of the destruction of the Death
Star. Out-manoeuvre and battle tie fighters until the vent comes
into range. Drop your Proton torpedo and the Death Star
explodes. Full graphics...........cooiiiiiiiininin.. £8-00

FINAL FRONTIER—Solo Star Trek adventure combining func-
tions on most other Star Trek games. Multiple-choice command
including built-in range-finding computer. Full graphics. Can be
replayed instantly ......... ... il £8-00

YAM—(Yahtzee) Classic dice game using 5 dice. 2 versions on one
tape: | for up to 6 players; one for up to4 players with4 columns
Gl R B G010 5 0 & 0.0 0000, 0,0 0.6 ¢ 10 BEE BB 000 a0 0B £6-00

PONTOON-—Solo version of the well-known card game. Good
graphics; betting facility; Splitting and Burning possible.. ... £5-00

MAN-EATER—Surround and capture the shark before he chomps
your swimmers. Skilful game of deduction, with graphics ....£4:00

COMPUTER GAMES & BOOKS
BASIC COMPUTER GAMES—I[0l games in Basic. Microcom-

puter edition ...........ciiiiiiit i i e £5-50
BEST OF CREATIVE COMPUTING Vo. 1—328pp compen-
G e 0 S S8 8ldk o 5 o f 8B 10b 800005560080 00 80000 5 £6-95
BEST OF CREATIVE COMPUTING Vo. 2—328pp compen-
G T e e el B0 & 0 G5 0. 0188 00 500 400000000 s 00808000 £6-95

BEST OF BYTE—Taken from first |2 issues of ‘Byte’ mag. Theory,
applications, speculations, projects, software systems etc. 384pp
..................................................... £8-95

SCIENCE FICTION & FANTASY
BOARD GAMES

DUNGEONS & DRAGONS—Creative adventure role-playing
game of wizards, heroes and monsters .................. £7-50

We stock a vast selection of Science Fiction and Fantasy games. Visit
our shop or send an SSAE for full lists.

All prices include postage and packing (UK only)

@ Circle No. 140

TRADE ENQUIRIES WELCOME
Games Workshop, | Dalling Rd, London Wé 01-741 3445

Games &Mes

@ Circle No. 141

Euo-Coale Lid

224 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-636 8161

For electronic calculators and
watches.

We have the largest range in
London at the most
competitive prices.

Export and Personal Export
Tax, free facilities arranged.

HEWLETT PACKARD x CASIO
% SHARF x TEXAS
INSTRUMENTS: % OLIVETTI %
SEIKO  SINCLAIR
COMMODORE % SANYO x
NATIONAL PANASONIC, ETC.

24

We stock the

COMMODORE
PET 2001-8

APPLE 11

_| ITT 2020

=
T COMPUCOLOUR
=

NORTH STAR
HORIZON

and

TEXAS SR60a

microcomputers with a full
range of hardware and
software options.

@ Circle No. 142
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ENTERPRISES

Room PC
313 Kingston Road, liford
Essex 1IG1 1PJ, England

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

Introduction to Microcomputers Microprocessors from Chips to Systems £7.95
Volume O The Beginners Book £5.95 Microprocessor Interfacing Techniques £7.95
Volume 1 Basic Concepts £6.30 Z80 Microcomputer Handbook £7.50
Volume 2 Some Real Microprocessors (without binder) £18.95 T.V. Typewriter Cookbook £7.50
Volume 2 Some Real Microprocessors (with binder) £24.70 T.T.L. Cookbook £7.50
Volume 3 Some Real Support Devices (without binder) £11.95 CMOS Cookbook £7.95
Volume 3 Some Real Support Devices (with binder) £17.70 IC OP-AMP Cookbook £9.50
Updating subscription (6 issues) for Vol. 2 £18.95 RTL Cookbook £4.25
Updating subscription (6 issues) for Vol. 3 £18.95 IC Timer Cookbook £7.50
Updating subscriptions for Vol. 2 and 3 £30.00 The Cheap Video Cookbook £4.30
1 Updating issue (Specify for Vol. 2 or 3) £4.00 Introduction to Personal and Business Computing £4.95
I Binder (specify for Vol.2 or Vol. 3) £5.75 Getting involved with Your Own Computer £4.75
Your Home Computer £7.95
6800 Programming for Logic Design £6.30 How to Profit from your Personal Computer £5.50
8080 Programming for Logic Design £6.30 Reference Book of Personal & Home Computing £4.95
280 Programming for Logic Design £6.30 Hobby Computers are Here £3.95
New Hobby Computers £3.95
B . G P> Understanding Microcomputers and small Computer Systems £7.95
asic Computer Games 5.50 s
What To Do After You Hit Return T.B.A. ﬂif;tchjseut;o EREVNS. Ty c;ggg
8080 Galaxy Game £7.95 Basic BASIC £6.50
The Colossal Computer Cartoon Book £3.95 Advanced BASIC £6.00
Computer Rage (A Board Game) £6.95 My Computer Likes Me . .. When | speak in BASIC £2.75
Artist and Computer £3.95 Introduction to PASCAL £4.00
EATERpTIITS PaskglCHlcu Hier S SCELBAL-High Level Language + Supplements £20.00
Games. Tricks and Puzzles for a Hand Calculator £2.49 e ouniEIPavab eRR e Y aosivable £10.95
Payroll with Cost Accounting £10.95
Z80 Instruction Handbook | £3.50 General Ledger £10.95
8080 Programmers Pocket Guide £1.95 BASIC Software Library
8080 Hex Code Card £1.95 Vol. 1: Business and Games Programs £17.50
8080 Octal Code Card £1.95 Vol. 2: Maths, Engineering. Statistical Programs £17.50
Vol. 3: Advanced Business Programs £26.95
. Vol. 4: General Purpose Programs £7.95
[B)r_ Deelal3 e WElk 1 510700 Vol. 5: Experiments Programs £7.95
est of Byte £8.95 v iy 2 DB h
8 : ol. 6: Miniature Business System £32.50
Scelbi Byte Primer £9.95 Vol. 7+ Chess/Medbil/Wd P £29.95
Best of Creative Computing: Vol. 1 £6.95 olti/g [Shess/LAeCRIAAPrasi Frograms :
Best of Creative Computing: Vol. 2 £6.95 Some Common BASIC Programs £6.30
Best of Micro £5.50 Computer Programs that Work (in BASIC) £2.55
First Book of Kim £6.50
8080A/8085 Assembly Language Programming £6.45 gggg 2::32:3 E’:ﬁ{;:or gggg
6800 Assembler Language Programming £6.45 8080 Standard Assembler £9.95
8080 Software Gourmet Guide and Cookbook £7.95 Special Package: 8080 Assembler, Editor. Monitor £20.00
6800 SOvaeEamiEl Guidaignd) CookSosk Fyish Bar Code Loader for 6800, 8080. 280 and 6502 £1.75
Tiny Assembler for 6800 systems £5.75
MAGAZINE SUBSCRIPTIONS MAGAZINE BACK ISSUES
U.K. Overseas Micro-6502 Journal £1.50
Subscriptions $tart within 3 weeks price price Personal Computing £1.75
MICRO-6502 Journal (12 per year) £11.50 £12.50 Interface Age £2.25
Personal Computing (12 per year) £16.00 £17.00 ROM £1.75
Interface Age (12 per year) £20.00 £20.50 Dr Dobbs Journal £1.75
Dr. Dobbs Journal (10 per year) £13.00 £13.50 Computer Music Journal £3.50
Computer Music Journal (4 per year) £10.50 £11.00 Peoples Computers £1.75
Peoples Computers (6 per year) £8.00 £8.50 BYTE £2.25
BYTE (12 per year) £21.00 £21.00 Creative Computing £1.75
Creative Computing (12 per year) £16.00 £16.50 Calculators & Computers £1.75
Calculators and Computers (7 per year) £10.00 £10.50 Kilobaud £2.25
Kilobaud {12 per year) £20.00 £21.00 73 £2.25
73 {12 per year) £20.00 £21.00 Magazine Storage Box (Holds 12) £1.25

THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE JANUARY 1979
DUE TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT NOTICE

HOW TO ORDER |'
Tick required items or write letter.

Please note our prices include postage and packing. butr
notinsurance. if wanted add 12p for every £10 of books,
ordered Make cheques PO’s etc payable to
L.P.Enterprises.

CREDIT CARDS accepted
BARCLAYCARDIVISA/ACCESS

DINERS CLUB/AMERICAN EXPRESS

Phone 01-553 1001 for Credit Card
order (24 -hr answering service).

N.B. Diners Club orders cannot be accepted by
telephone.

Send to address above
Indicate Payment Method

All Orders must be Prepaid
Total Enclosure £. . . .

My cheque. PO.. I.M.O. is enclosed in Sterling on U.K. Bank

Charge to Barclaycard/Visa/Access/Diners/American Express

Credit Card No Expiry Date .
Name
Address

POSTCODE.
Signature .

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

Original programs for PET.
Supplied on high-quality C12 cassettes.

ZAP THE KLINGONS!—The dreaded Klingons are at
it again. Blast them out of the Universe with the USS
Enterprise, before they destroy you. A fast-moving game,
with excellent graphics and full instructions. . . . . .. £6-00.
DROPOUT—Try to get the ball through the maze without
hitting the walls, and as if that isn't enough, there are
holes all over the place the ball can fall down, in which
case you Drop Out! Varying skill levels. Try it, you'll love
R I e R g £6-00.
CROSSWORDS 1-3—As far as we know, the only pro-
cram of its type anywhere. Play crosswords with the PET,
3 different crosswords on each cassette, with more to
follow. Excellent graphics . ................... £6-00.
APOLLO SPACE PROGRAM—This multi-load pro-
gram is the history and flight of the Apollo Moon program
and lunar graphics. Using the Pet graphics to the full, it
gives you animated drawings and lots of fascinating infor-
Mation .. ... ... £8-00.
OIL RUN—Fire your torpedoes at the oil tankers, dodging
the mines in the process. Unfortunately, however, the tor-
pedo aimer is drunk | Good graphics ... ........ £4-50.
HEXCONV—This programming aid will examine storage
locations in 80-byte blocks; convert hex to dec. and vice-
versa; examine single bytes in hex, dec, ASCIl and binary,
and alter storage in 8-byte blocks; includes conversion
table ... ... e £10-00.
More programs available, and more in preparation. Send
SAE for full list. Programs are dispatched immediately,
and all prices include postage, packing and VAT (U.K.
only).
Super-quality screwed C15 cassettes (the- same type we
use for our programs) £4-20 for 10 (inc. library cases &
labels. P & P 25p). ’

TRADE ENQUIRIES WELCOME
Word processing programs & general business programs
tailored to your needs.
GEMSOFT:- "Alverstone Lodge”, Wych Hill Lane,
Woking, Surrey. Telephone: (04862)-60268.

@ Circle No. 144

KIM 1

New Low Price
=

SPECIAL OFFER'!

FROM

THE LONDON
PET CENTRE

CHARING CROSS

80% List price for perfect 2001 8Ks
against firm orders now for the new 16K &
32 keyboard models with Commodore printer &
floppy disc unit when available.

90% for 8Ks purchased from us after
1 April ‘79.
LIMITED OFFER

Wirite or Telephone Catherine Donne for
details quickly —NOW.

Fuli range of software & PET.
Compatible Hardware on display.
Conveniently close to Charing Cross mainline
station.

TLC WORLD TRADING LTD

34 Craven Street, London W.C.2
Telephone. 01-839 3894
(HP Available).

e e e e D
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@ Circle No. 145

Marshalls

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 DIl 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. 146
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INTRODUGING

THE GREAT
BRITISH e L
EVBOARD  [SHESifiies

nlphnmmuw: (v

NO SWITCHES TO FAIL ALPHAMERIC’'S very own A/D LSI/MOS encoder plus
ALPHAMERIC’s patented proximity detection minimises
soldered and mechanical connections, minimises component
counts, and eliminates expensive PTH boards. The'result
is outstanding reliability at modest costs.

ALL 128 ASCII CODES 54 trimode coded keys (including Escape, Delete, Back-
slash) plus Control, Caps Lock (for TTY compatability}
Shifts, on-board Repeat, plus a DC level key for firing
Reset, Interrupt etc. 60 keys in all.

TRUE N KEY ROLLOVER Unbeatable by the fastest operator.

TACTILE FEEDBACK Like some high quality typewriters, it tells your fingers
what they’re doing. Has Industry Standard full-travel keys.

RUGGED CONSTRUCTION A steel chassis takes the knocks and protects the PCB. The
key mechanics cannot transmit excessive stress to the PCB.

LOW POWER CONSUMPTION Only 25 ma at +5V and —12V.

TWO SHOT MOULDED BUTTONS For key inscriptions that never fade.

POSITIVE OR NEGATIVE LOGIC Logic for data bits (one TTL load) and for strobe/DC

outputs (5 TTL loads) are separately user-selectable tor
easy interfacing to Micros, UARTS, etc.

PROFESSIONALLY PROVEN DESIGN ALPHAMERIC's keyboards are in thousands of Great
British  Terminals ({and overseas terminals tool!)
ALPHAMERIC’s MOS encoder (world's first for capacitive
keyboards) was first available five years ago.

AVAILABLE NOW Brand new, ex-stock, with data sheet and 12 month
warranty. Cash and Carry or clip the coupon. £75 each plus
£6 VAT plus £2 P & P if applicable. Mating 20 way Berg
connector plus 2 metres 20 way ribbon cable available at
£3 plus £0.24 VAT.

DON'T TAKE A RISK WITH A HEAP OF MECHANICAL SWITCHES! INVEST A LITTLE
EXTRA IN STATE-OF-THE-ART SOLID-STATE RELIABILITY! CLIP THE COUPON NOW!

ALPHAMERIC Keyboards Ltd. Send me . . . Great British Keyboards at £83 each inc VAT and PP
RegliniEnglandiiNORI0I3E92 Send me . . . . mating connectors each with 2 metres cable @ £3.24
Manor Way, Old Woking,
Surrey. GU22 9JX | enclose my cheque (allow 7 days for clearance)
NAME .. ... C 4 itwiaiinwi.eene..n.. Chargeto my VISA/ACCESS/DINERS card
ADDRESS. . . .. .. i e Expiry date:
B P s o o e i £Not VISA
... cardNo: | [ | | WAL LLLILILTT]
...... e e it aswsesn..... Signature:

. @ Circle No. 147
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Pef program
supermarket

. | SHELF
g Gy

20600 —— [ TUBRIAL |
TR )| % PROGRAMS
= M | gl 5!N55$ em——

— Uk A\ o~

i ’ Ly |

i\ compomeRr |” °
GAMES

At last a whole menu of programs to feed your PET at prices which knock the bottom

out of traditional software costs. s
Our 16 page catalogue lists nearly 130 programs from &3 to £50 (including VAT). //@e-
These cover Business Routines, Programming Aids to help you make the most of %’

your PET and some super games to play with it. Here are just a few examples. /&@“ <°
I

TRY THESE PROGRAMS AT YOUR NEAREST PET DEALER All our prices include VAT, /ST

Addressbook £6 Estate Agent Pack £25 Microchess £14  Tax 78/79 £8 7 S8 s*

6502 Assembler/Editor £25 Graphics Package £12  Music£10 VAT Pack £17.50 /,01?‘\0 2°

Astrology £10 Invoicing £20 Payroll £25 7 Bt L /

Backgammon £8 Linear Programming £8 Percentage Costing £49.50 I

Bridge Challenger £10 Linear Regression £5 Pet Basic Tutorial £12 - on"z\bso\‘g

Civil War £7.50 Line Renumber £8 Sales Analysis £10 .\(p‘ ‘3’ ‘\@oo‘

Data File Handler £12 Mailing List £15 Statistics £7 NGRS

Discounted Cashflow £8 Merge £8 Stock Control £12 708 *‘)\1,6‘9

For further details of these and the other 110 programs in Super Startrek £8 COQOQ‘ )

our free catalogue, complete the coupon or call us today.
We also accept credit card orders over the telephone.

J & /
7
= 7/ /
Specialists in 7/ 0 : /
personal computer i 4
programs, // @ .

i
7

@ Circle No. 148
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g
5-6 Vicarage Road, Edgbaston, Birmingham B15 3ES. ’ ) - .\405
Tel: 021-454 5348 Telex: 339396. /R0 & 6\\
Petsoft A member of the ALT Computer Group. / \‘\*0 \MQ = /
PET is the trade mark of Commodore. / /-
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Publisher’s
Letter

FROM a survey we completed recently
of the number of microcomputers with
an initial cost of less than £1,250 which
are now in use in business, education
and home environments in Britain, we
estimate that there are now about
30,000 such computers installed. That
number, of course, is growing at a
tremendous rate.

They are being used for a wide variety
of interesting and useful applications of
the type you read about every month in
Practical Computing. There are plenty
more potential applications waiting for
the right equipment, as instanced by the
tremendous response to our most recent
competition (for results see page 78).

As a reader of Practical Computing
you will appreciate the usefulness of
. these computers and how they improve
the quality of life in areas as diverse as
teaching the mentally handicapped,
| improving financial reporting and plan-
ning school meals. Microcomputers are
here to stay and the lives of more and
more people are beginning to be
affected by them.

In the circumstances, it is disquieting
that there is still so much public appre-
hension about computers. There is far
more awareness of multi-million pound
gas bills caused by data processing

errors than there are about paralysed
school children being helped by micros
to pass their A levels.

All of us involved in this field should
' do what we can to give computers a
better image to the lay public. Thereisa
tremendous role for computer clubs to
play here. In the States, local clubs have
set-up foundations solely for this pur-
pose, and I was interested to meet Joe
Rogers, vice-president of the Personal
Computing Foundation of Houston,
which “is a non-profit organisation
devoted to informing and educating the
general public in personal computing”.
The Foundation is financed by dona-
tions, and its members are happy to
help people obtain the best results from
their computers. They take every
opportunity to spread the word about
the benefits small computers are pro-
viding. It seems to be one American
- example which would be well worth
following.

e

PRACTICAL COMPUTING May 1979

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.

Pet behaviour

I AM a final-year psychology student and am
an interested observer of the new behavioural
patterns emerging within the family, as a
consequence of my husband having bought a
Pet computer for our home.

It seems to me that a basic fact concerning
the human-computer relationship is that it is
one-way. I do not doubt that the flow of
information is two-way but I maintain that it
does not constitute a true relationship. The
computer provides information; in no way
does it take into account the effect that it may
have on the receiver. This new kind of
relationship may be detrimental tothelearning
of normal behavioural patterns.

To give a specific example relevant to the
Pet situation, man has always played games,
partly because the process of problem-solving
is stimulation, and partly because of the
challenge it provides when competing with
other people.

Pet, however, now acts as the opponent and
as such all the subtleties of the relationship
are missing. I have noticed how my children
have learned very quickly to play various
games which hitherto were of no interest to
them-——apparently because the learning situa-
tion is enhanced, feedback is immediate, and
the frustration of waiting for the opponent to
make a decision is absent.

For the young child, ‘self’ is a dominant
factor, and as attention is focused on his own
game-playing, the situation is inherently
rewarding. But one of the benefits of game-
playing is that the child learns how to behave
with and towards others, how to cope with
success and failure, and what effect it has on
others. In the human-computer relationship,
tl*]:gl lchild does not learn these valuable social
skills.

1t may be that as microprocessors encroach
on human relationships even further, they
may have a beneficial effect; people will cer-
tainly have access to more information and of
a greater variety than before. I hope that the
variety will encourage man to become less
narrow-minded and more aware of others.

On the other hand, future generations may
become less interested in others; and they
certainly will have less opportunity to learn
how to behave in social relationships. This
may make for a more insular society, where
challenges come from within self rather than
from others.

Personality is not only a product of inher-
ent traits but also develops through experi-
ence and interactions with others. I fear that
unless man is aware of himself, not only as an
individual but also as a social ammal society
will suffer as a consequence.

Jemnifer Adams,
Streetly,
Sutton Coldfield

Records accounting

1 HAVE been looking for some time for a soft-

ware program suitable for incomplete

records accounting but have so far failed to

find any suitable for microcomputers. Do you
have any information on the subject?

P. Finlay,

Stratford,

London E15

@ There are many packages for incomplete

records accounting, ranging from cassette
systems for Pet or TRS-80 at one end to
turnkey microcomputer systems costing
between £5,000-£12,000. This is an area
which we intend to look at, though not in the
immediate future.

Beginner

1AM an O & M officer in a large computer-

using company. In my job I am in increasing

contact with computers, so I decided the best
way to understand their basic principles was
to build and use my own microcomputer and

I could have fun doing it. Not knowing which

way to turn, I bought your magazine, which

gave me an insight into the obviously massive
world of microcomputers and a few ‘leads’.

I would be very grateful if you could
recommend a good kit I could build. My
knowledge is minimal and my needs are as
follows:

@ a computer able to handle both simple
and more sophisticated games, with me
being able to handle the programming.

@® aVvDU.

@ tapeinput.

@ ability to handle domestic accounts.

@ potential for expansion without having to
replace expensive units, as my enthusiasm
is bound to become even more unres-
trained.

Could you also recommend any books I
could read on building, using and program-
ming for the beginner, with a comprehensive
dictionary of the baffling terminology.

W. Athinger, |
Manchester, 20

@ We suggested a few titles including
Rodnay Zaks’ Introduction to Personal
and Business Computing and James White’s
Your Home Computer.

Harrow group

YOUR READERS may be interested to know
about the ACC Harrow group, which has been
meeting regularly for several months. The
meetings take place on alternate Wednesdays
at 7pm in room 135 of Harrow Technical
College and give both professional and
amateur users the chance to get together and
discuss their problems, and to advise those
thinking of buying a system.

A software project is under way and a
hardware group is being formed to build,
initially, an EPROM programmer. We wel-
come anyone interested in microcomputers to
visit us or to contact me on 01-9504771.

Bazyle Butcher,
Watford.

Satisfied

IN THE March issue Glossary, ‘Foreground’ is
defined, but just as there are some people who
insist that ‘0’ means letter ‘O’ (when everyone
knows it is a zero), so there are some who use
‘foreground’ and ‘background’ in exactly the
opposite sense to you.

Not only that but there is a completely
unrelated third definition to each word (see
Penguin Dictionary of Computers).

Having had to learn Basic from a Hewlett-
Packard manual, and having read several
Basic handbooks since, I feel that your

(continued on page 31)
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"~ H1400VDU

Low Cost
Video Terminal

£550

@ Circle No. 149

New low cost VDU featuring full cursor controls
and 24x80 screen displaying highresolution
upper case characters using a 5x7 dot matrix.
Keyboard generates all 128 ASClI codes and
unitinterfaces through an RS232 interface at
transmissionrates up to 9600 baud.

H1500 series features upper and lower case
charactersusing7x9dot matrix integralnumeric
keypad, buffered editing, and printer port.

DECWRITERS

Industry standard dot matrix keyboard printers
featuring 132 column upper and lower case

KeYboa rd Pri nters printing on standard listing paper at printing

From£850

@ Circle No. 150

speeds of continuous 30cps or 180cps. KSR and
RO versions available with a widerange of
optional features.

MICRODISC

Minidisc Storage
Terminal

£950

@ Circle No. 151

HYTERM

Text Printer
Terminals

From £1900

@ Circle No. 152

File oriented mass data storage minidisc
terminal featuringrandom access by file name
to 200,000 characters stored per diskette,
interfacingthroughterminaland modem/CPU
RS232interfaces at upto 9600 baud. Powerful
string search and editing options.

'Range of microprocessor controlled ‘daisy-
wheel’terminalsfortextprocessing
applications, printingat45cps over 158 columns
with a widerange of interchangeabletype
fonts. Many advanced features including
IBM2741 compatibility, graphics capability,
‘absolute’ tabbing, and variable character/line
spacing.

DATACASS EnE Magnetic tape cassette unitstoring 150,000
characters per cassette, communicating at up

Cassette Storage
Terminal

£750

@ Circle No. 153

to 2400 baud throughterminal and modem/CPU
RS232interfaces withfulllocal andremote
device control. ECMA, Tland NCR format
compatibility options available.

X100 SERIES

Desk Top
Printers

From £1000

@ Circle No. 154

New low costrange of desktop serial printers,
‘printing over 80 or 132 columns at 100 or 180cps
on standard listing paper using a 7x7 or 7x9 dot
matrix. Options include VFU, second paperfeed
mechanism, 9x9 matrix with italic or expanded
printing, buffed serial RS232 interface.

RAIR 30-32 Neal Street, LondonWC2H 9PS Telephone 01-836 4663
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continued from page 29)

serialisation of I//ustrating Basic is one of the
clearest descriptions of the language I have
seen. Once one is accustomed to Donald
Alcock’s personal style—which could take all
of five minutes—his explanations are clear,
his examples relevant, and his notes and
warnings on the restrictions imposed by
different dialects of Basic more useful than any

others I've met.
Sgt. M. Bruce,
BFPO 21

Noughts and crosses

1 was very impressed by the noughts and
crosses game published in February and
immediately ran the program on my TRS-80
(Level I1 16K). After a time I discovered a bug
in the program. If you play square 7 and 3, the
computer takes 5 and 8; but if you then take
square 1, instead of taking 2 to win, the
computer will take 4 to block you. You can
take 2 and win. The following modification
takes care of the minor problem:

Add to line 80 K=0PA:—1:
and to line 870 K=3:
and to line 960 K=1:

and continue
1130 IF F=2 THEN M(PA)=—1:F:1
1135 RETURN

1150 IF PO=P THEN IF M(P+K)=—1:F=1
M@PO)=—1:F=1:RETURN

1160 IF PO=P THEN IF M(P+K)=0 THEN
PA=PO: F=2: RETURN

1170 IF M(P)=—1 THEN M(PO)=—1:F=1:RETURN

1180 IF M(P)=0 THEN PA=PO:F=2: RETURN

1190 M(PO)=—1:F=1:RETURN

Thank you for a most informative and
interesting magazine.

David Sellwood,

Leigh, Lancs.

Nascom fan

As a newcomer to computing I have been
buying your magazine since issue 2. I find
that T am beginning to understand more as
time passes but would appreciate more
beginner-type articles—particularly on the
software side.

I have a Nascom-1 and hope to expand this
as my increasing knowledge permits. 1 am
writing to support your idea of a page for
Nascom owners. Although I would not be
able to contribute much at present, I certainly
would like to see such a development for the
following reasons:

@ there is now a large number of Nascom
owners.

@ we are supporting home-produced equip-
ment (to some degree, anyway).

@ it will provide more programs relating to

@ The Nascom system is now becoming
increasingly versatile.

C. Bowden,

Truro, Cornwall

Petsoft payroll

1 ENJOYED the February issue of Practical
Computing and felt that your comments on
our payroll program were both fair and
accurate.

Nowhere in the article, however, did it men-
tion the names of the publishers, authors or
distributors. For the record, they were all us. 1
would be grateful if you could include a note
of this fact, as we have received a number of
enquiries from readers asking whether we
could supply this program.

Julian Allason,
Petsoft,
Newbury

Tape standards- 1

I WAs interested to read the article on the
proposed new Tape Cassette Standard by
Bert Martin in the February issue. Since

PRACTICAL COMPUTING May 1979

purchasing a Nascom-1 late last year, and
being the owner of a Philips N2229 audio-
visual tape cassette machine, I have been
thinking about ways and means of improving
the speed and convenience of data transfer
between the computer and the N2229. 1 had
come to similar conclusions to Bert Martin.

The Philips machine has, I believe, some
advantages over the more expensive stereo
machines listed by Martin—it is cheaper; its
track width is double that of astereomachine,
thus improving the signal-to-noise ratio and
reducing the probability of drop-out; its input
for recording slide-changing pulses also pro-
vides for the remote control of the tape drive
motor; it is claimed by the makers to have a
very rapid response to the sensor start/stop
control.

One possible drawback to the N2229 is that
it records only two tracks (sound and control)
and thus can be used only on one side if the
control track is to be retained. Personally I
don’t think this is a serious problem.

The frequency response of the normal
channel is better than 10K Hz, thus allowing a
high data rate to be recorded—say of the
order of 2,400 baud, or 10 times the Nascom
rate. The re-wind and fast-forward speeds are
approximately 25 times the normal tape
speeds.

1 have had some experience with Hewlett-
Packard desk-top computers, in particular the
9821A which has a built-in cassette unit. The
ability to label and record files from the key-
board, and later to call up files by number at
the fast tape speed, is a great advantage; [
think such a feature should be allowed for in
any proposed new specification.

When long programs or large amounts of
data are being transferred, though, it is
surprising how tedious the waiting before
proceeding with the job becomes. This
emphasises the need for any specification to
provide for the highest rate of reliable data
transfer, and for the rapid location of the
start of any particular file.

One further aspect of microcomputer use
is the need to make hard-copy. The high capi-
tal cost of printers is likely to deter many
enthusiasts. To postpone such an investment,
I have considered the use of a Polariod camera
with a suitable mounting frame to ensure
reliable pictures of the video display.

The Polaroid Instant 30 (£20 approx) or the
R100 (£40 approx) using the black and white
film-pack type 107 (34p per exposure size
85mm X 73mm) would allow some 1,000
photos to be taken before thecost of a printer
1s approached.

The characters would be about 4mm >
2mm (the capital letters on your page are
approx 2mm X 2mm). A close-up lens would
be required to focus down to about 400mm for
a 12in. screen. Some arrangement to assure
optimum exposure from the auto exposure
system may also be required.

The copying rate would be about 20
characters per second from the Nascom
display.

It is my intention to develop both these
systems after my Nascom-1 is working pro-
perly and I have gained some experience in
its use.

I would be willing to co-operate in the
development of the proposed cassette system
by passing on the results of my work with the
N2229.

K. Russell,
‘Sunbury-on-Thames,
Middlesex

Tape standards— 2

RE Bert Martin’s article on the proposed
cassette standard, my company has spent
some time and money working on a cost-
eflective system with a reasonable degree of
SUCCESS.

We recorded a ‘clock’ on the top track and

data pulses—not tone bursts—on the bottom.
Each word is recorded twice with the usual
parity checks. The amps (our own) drove a
CPU input port direct; the amps cost less
than most people spend on tone filters.

De-coding is done by a simple software
program which also allowed the tape to be
read in reverse. Bit 8 was used as the tape
direction indicator; bit 7 was clock and bit 6
the data. Bits 5, 4 and 3 can provide not only
multi-machine inputs but also allow muliti-
plexing of simultaneous transmissions.

Being independent of frequency, the tape
speed has an enormous tolerance. Our Z-80
system was able to receive data at 1-5K bits
per second with infrequent errors. Each
program or file had a leader consisting of a
number of tone pulses recorded at the search
speed—the data was beyond the amp cut-off
during search.

It is a very simple matter to strip-down a
cheap mono cassette recorder, abandon the
capstan drive, fit an end-of-tape direction
reversing mechanism, and induce the whole
thing to run at the two required speeds. Itis
also easy to purchase and fit a stereo head and
replace the electronics with some which will
handle logic signals; this includes ‘record’,
which we managed to do satisfactorily using
only half of a 4011 and a few resistors—DC
bias, of course.

In fact, once you have had the courage to
abandon the text books and all that’s dear to
the hi-fi man, you will find the whole thing
really easy.

Our systems are rather specialised, and
don’t use ASCII, Basic or the S100. As such,
our software would be of little use to most but
if anyone is really interested in trying one, I
would be pleased to furnish details—all of
them. You see, we have rather lost interest
since we developed our eight-track car-type
cassette system.

If this system, including a ROM for the
software, costs you more than £50 in all, you
have robbed yourself.

John Allen,

Portsmouth,
Hants.

Looking to Ohio

1AM 16 years old and I want to buy a Challen-
ger IP computer made by Ohio Scientific. My
father is a bit uneasy about sending $349 to
the States for it, so could you please tell me
if you know of any company in England sell-
ing the same computer?

Can you also recommend to me any other
personal computers, which run on Basic, are
reasonably cheap, and are ready-built? I am
very inexperienced when it comes to the
hardware side.

R. Goli,
‘Wolverhampton

@ Ohio has a main U.K. distributor, Abacus
Computers Ltd, (01-637 0777). Abacus has
arranged several local distributors around the
country and will be able to put you in touch
with your nearest one. Be warned, though—
the price won’t be anything like $349.

Award winner

THANK YOU for your kind response to my
letter about word processing. It has since
occurred to me that your readers might be
interested in the award-winning SCRIB from
Bobst Graphic of Switzerland.

1t is a micro for journalists—built-in screen
printer, transmitting unit and excellent word
processing unit. A write-it-and-send-it-down
the - blower - straight-to-the-composing-room-
from-the-public-phone-box-in-Timbuktu kind
of dream for the roving reporter, it
attracted much attention, and collected an
award, at the Wescom ’78 exhibition in Los

(continued on page 33)
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INTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!

*DISKMONTM (DOS) AUTOMATYICALLY REORGANIZES FREE
DISK SPACE AFTER SAVE OR ERASE

*DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD
PLUGGED INTO EXPANDAPET*

*DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK
DATA FILES

*DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF
PARALLEL PORT SUCH AS CENTRONICS 779

*FULL DISK SOFTWARE SUPPORT

*FORTRAN & PLM COMPILERS

*90 DAY MANUFACTURER’S WARRANTY ON HARDWARE

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS
AND UTILITY DISKETTE

*CALL OR WRITE FOR ADDITIONAL INFORMATION

ESSESY

*Ex STOCK
*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE
MANUFACTURER
*DELIVERY NOW

4  DKHé4l —DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON
........................................ £833 + VAT
DKL067 —DISKMON ASSEMBLER LISTING/DOS ......... £19:95
ASM789T —PET-ASSEMBLER ON CASSETTE .........u.... £19-95
ASM789D —PET ASSEMBLER ON DISKETTE (55 inch) ...... £39-95
(Phone for your nearest dealer) LNK456 —AUTOLINK LINKING LOADER ON DISKETTE ..£39-95
FOR300 —FORTRAN COMPILER ON DISKETTE .......... £59-95
*DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE PLM400 —PLM COMPILER ON DISKETTE ................ £39-95

FOR TOTAL 200K ON LINE
*DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS
*FAST LOADING SPEED

INTERNAL MEMORY
EXPANSION FOR PET!

EXPANDAPET™

J ¥ BUSINESS PACKAGES STARTING IN st QUARTER 1979 yrdc
*THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM 16K—
SEE BELOW)

—_——

OHIO SCIENTIFIC

SUPERBOARD I

INTERNAL MEMORY
EXPANSION UNIT

*MOUNTS EASILY INSIDE
YOUR PET

“EASY TO INSTALL
(15 MINUTES)

*NO DEGRADATION OF
PET SYSTEM

*USES LOW POWER
DYNAMIC RAMS

+90 DAY PART & LABOUR
| YR-RAMS

+30 DAY MONEY BACK
GUARANTEE

*MOUNTING SLOTS
FOR 4 BOARDS

*CALL/WRITE FOR
ADDITIONAL INFO

*DEALER INQUIRIES
INVITED

Standard Features
@ Uses the ultra powerful 6502 microprocessor
@ 8K Microsoft BASIC-in-ROM
Full feature BASIC runs faster than currently available

32K UNIT ALLOWS 8K OF
ASSEMBLY LANGUAGE

SUBROUTINES ACCESSED
VIA THE USR COMMAND

OPTIONAL PLUG-IN
BOARDS

SERIAL I/O BOARD P.O.A.
S-100 1/O BOARD  P.O.A.
4K EPROM BOARD P.O.A.

EXPANDAPET PRICES
16K (+ 8K PET = 24K)
£261 + VAT
24K (+ 8K PET = 32K)
£320 + VAT
32K (+ 8K PET = 40K)

®

personal computers and all 8080-based business com-

puters

@ 4K static RAM on board expandable to 8K

@ Full 53-key keyboard with upper-lower case and user
programmability

@ Kansas City standard audio cassette interface for high
reliability

£374 + VAT
) @ Full machine code monitor and 1/O utilities in ROM

@ Direct access video display has |K of dedicated memory
besides 4K user memory), features upper case, lower case,
graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV’s with
overscan display about 24 rows of 24 characters, without
overscan up to 30 X 30 characters.

MUSIC BOX
Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc.
£37-50 inc. VAT & P&P

Extras
T.I.S. WORKBOOKS . .
A set of 5 workbooks to give you a full understanding of all the @ Available expander board features 24K static RAM

. ? i (additional mini-floppy interface, port adapter for printer
Lnaslsand outs of your PET more fully than any previous man and modem and OS! 48 line expansion interface.

£15:95 per set, inc. P&P @ Assembler editor and extended machine code monitor
, inc. :
available.
Fully built and tested. Requires only +5V at 3 amps and a
videomonitor or TV and RF converter to be up and running.
Phone or write for delivery dates. Full one year warranty.

LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB

(Dealer Enquiries Invited)
Tel: 01-981-3993 Telex: 261426 Attn: Lotus Sound

Lots of software and other goodies.
Send large SAE
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(continued from page 31)
Angeles, I’'m not sure if it is available in
England.
More power to your Printout. By the way,
I don’t have shares in Bobst Graphic.
G. Peter Winnington,
Orzens,
Switzerland

For MK14 users

As a Science of Cambridge Mk 14 owner, 1
would be obliged if any of your readers could
put me in touch with a users’ club. If no such
club exists, I should be interested to exchange
Mk 14 experiences with other Mk 14 owners.
How about an article on the most economi-
cal cassette recorders to use as a storage
medium—can inexpensive models be used, or
are there certain basic requirements which
these machines do not fulfill? And how much
care needs to be taken when using recorders
How often does the head need demagnetising?
J. G. Walton,

Newton,

Derbyshire

Numeral input

I AM in the process of establishing the use of
an Apple II for a small business application.
As you know, this machine has a Qwerty
keyboard with the numerals along the top.

I should like to know whether you are
aware of anyone selling a separate numeral
keyboard which could be wired to the Apple
to improve the hand motion when the input is
mainly digits.

A. C. Maule,
Harrogate

@ We do not know of any specific supplier
but suggested two potential sources.

Mix’n-match

As a Nascom owner, I was delighted by the
recent mention in Printout of the possibility
of a Nascom page and I am sure that this will
prove to be very popular.

Although T have recently taken a subscrip-
tion to Practical Computing, 1 am a little
disappointed in the contents. My criticism
centres on the hardware side of your magazine
most of which seems to be aimed at the
enthusiast building-up a system by buying
add-on units from one particular firm.

There are, however, people who like to
mix’n-match their own systems, either for
personal preference or for cheapness and
versatility. I even hear that there exists a
strange breed of masochists who like to
design and build things from scratch or is this
Jjust a rumour?

What such individuals require is hard
technical information, particularly in relation
to interfacing. To give a concrete example, I
must have seen RS232, 20mA Loop and S100
in print thousands of times, but not once have
I ever encountered a detailed exposition of
any of these formats.

K. B. Cusson,
Doncaster

@ We are planning more ‘hobbyist’ articles,
including a discussion of these standard
interfaces.

Manchester plea

1 wouLD like to compliment you on its
general content and layout. Doubtless it can
be improved, but as far as a newcomer to the
computing world is concerned, it seems to do
what is required of it.

I read that various parts of the country
have Pet users’ groups and the like. Is there
such a group serving the northern half of the
Greater Manchester area? After all, the sales
of these machines in the area must be large by
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now; and fromdiscussions withsome owners T
find that there are many mutually-experienced
problems which refer either to lack of experi-
ence of the operative, or machine errors, or
machine instruction manual errors, or
commercially-available programmes being
unsuitable or inadequate for the tasks in
hand.

In many cases, the inadequacies and
difficulties will be sufficient to deter people
from buying the machines once the news gets
round and the novelty value fades. This
would be a pity from everyone’s point of
view, whether as manufacturer, dealer,

_journalist or user of the contraptions.

The only real solution to the general
problem is the proliferation and exchange of
knowledge in the field. This is obviously
where your magazine has its best and growing
market, but while magazines are excellent in
their way, they cannot replace entirely
personal contact between experienced people
who share the same problems. They can, of
course, supplement the contact and reduce the
need without eliminating it, and for this
reason I wish you continued success.

R. F. Doran,
Bacup,
Lanes.

Tandy problem

1was glad to see the Tandy Forum. A reading
of your first effort has raised a question and a
problem, though.

Who is publishing the Guide to TRS-80
Information? Your article gives the address
but not the author or publisher. I don’t know
to whom to send my cheque in Oak Park.

I can’t get Freddie Nicholls’ ‘square’ pro-
gram to run with my Level 1 16K configura-
tion. When I hit RUN T get two horizontal
lines of the correct length, separated by the
correct vertical distance, but no vertical lines
appear to complete a square.

Timothy Meno,
Eastcote,
Middlesex

@ The Guide is published by F, Huebner, Box
37206, Oak Park, MI 48237.

Addictive

I was very interested in the two articles on
epic games in your February issue, both of
which referred to Willie Crowther’s game
Adventure. Unfortunately, the appeal of it is
limited severely by the coding being in non-
standard Digital Fortran and the core
requirement is very large.

Recently I have removed the first of these
restrictions from a new version of Adventure—
with more caves, features and fun—by writing
it in standard Fortran,

Although I reduced the core requirements
wherever possible when programming, a more
substantial reduction could probably be made
by using Nick Hampshire’s suggestion of

‘text packing’. Does anyone have a working
scheme to do this, or is anyone interested in
developing such a scheme?

With the proliferation of microcomputers
with limited RAM, there could be a wide
application for a good text packing scheme.

If anyone is interested in running my
Adventure 11 they could get in touch with me.
1 am particularly interested at the moment in
getting it to run on a smaller machine to see if
fine-tuning of the program output is necessary
to accommodate any delay in program
response.

1 must issue a word of warning, though, to
anyone who has not played Adventure. It can
be very addictive, so unless you are very
strong-willed or have plenty of spare time,
think twice before getting involved.

In Feedback in your March issue you give

‘in the main program body.

the address of a computer club in Sussex;
have you the address of one near Bedford?

Jack Pike,

Chawston,

Beds.

@ No, we haven’t, but both the Independent
Pet Users’ Group and the Amateur Computer
Club have groups around the country. It
would be worth contacting Mike Lake of
IPUG, (19 Littleover Lane, Derby) or Mike
Lord of ACC (7 Dordells, Basildon. Essex).
We are trying to put together a new, improved
directory of user groups and computer clubs, so
anyone with a contribution to make could
contact us.

Jargon program

1 oFfER for publication the attached program
and sample runs. As a regular reader of your
magazine. I have become disappointed at the
lack of impenetrable jargon, especially in
your correspondence column.

To help readers in their search for “the
original cliche”, the meaningless profundity,
I have devised this program, which automates
the process fully. The ABG will be an
invaluable aid to all those with nothing to
say, and an urge to say it.

The program was written in a Hewlett-
Packard Basic, which has a few quirks worth
pointing out:

Line 150—DIM A$(17)—gives a string variable 17
characters long, not 17 subscripted strings.
Line 310—this Basic does not allow RND(X) when X
does not have a value assigned. Also, RANDOMIZE
statement may be necessary in other Basics to prevent the
program always starting in the same place.

Apart from these features, the program is
fairly simple—and could be simplified even
further, for example by placing the subroutine

10 REM ****AUTOMATIC BUZZPHRASE

GENERATOR****

20 REM **A P SHELBOURNE, FEB 79***

30 REM

100 REM **** CONTROL AND PRINT

SECTION****

110 PRINT

120 PRINT ‘““AS OF NOW, AT THIS MOMENT IN
TIME, THE CURRENT”

130 PRINT “AND CONTEMPORANEQUSLY
FUNCTIONAL BUZZPHRASE IS”

140 PRINT

150 DIM A$C[17]
Z=1

170 FOR I1=1TO 3

180 GOSUB 300

190 REM ****RANDOMISES AND READS

LISTI‘****

200 PRINT A$;

210 NEXT I

220 PRINT

230 PRINT

240 PRINT “HAVE A NICE DAY!”

250 GOTO 600

260 REM

300 REM ***RANDOMISING SUBROUTINE***

310 X=1

320 A=Z+INTUO0*RND(X)

330 REM ***THE FOLLOWING DATA CONSISTS

340 REM ***OF 3 LISTS OF 10 WORDS****#*

350 DATA “ONGOING "",“OVERALL ”,
“SYNCHRONISED "

360 DATA “COMPATIBLE ",“MEANINGFUL *,
“OPTIMAL

370 DATA “SYSTEMATISED » “VIABLE ",
“INTEGRATED

380 DATA “RESPONSIVE ”,STRUCTURAL ",
“ORGANISATIONAL >

390 DATA “THIRD-GENERATION ”,
“TRANSITIONAL *,“REAL-TIME "

400 DATGA “RECIPROCAL ”,”OPERATIONAL ,
“DI

410 DATA 'LOGISTICAL » “INCREMENTAL ”,
*“SCENARIO ”

420 DATA “CONCEPT.”,"PROGRAMMING.”,
“HARDWARE.”

430 DATA “SITUATION.”,CONTINGENCY.",
“SOFTWARE.”

440 DATA “FLEXIBILITY.”,“OPTIONS.”,
“CAPABILITY.”

450 FOR J=1TO A

460 READ A$

470 NEXT J

480 Z=Z+10

490 RESTORE

500 RETURN

510 REM

600 END

A. P. Shelbourne,

London, SW18
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PET

Pet 2001
/E From £435

i --,. NEW PET 2001 with large keyboard.
..

From £ 630.00

PET 2040 £ 695.00
Dual drive mini-floppy 343K Net User Storage
PET 2001 16N £ 630.00
PET with 16K bytes of memory and new large keyboard
PET 2001 32N £ 750.00
As above but with 32K memory
PET 2001-4 Standard Pet with 4K memory £ 435.00
PET 2001-8 Standard Pet with 8K memory £ 515.00
PET 2023 £ 515.00'
80 column dot matrfix printer with PET graphics
PET 2022 £ 605.00
As above with tractor feed.
IEEE/RS232 Serial Interface ‘A’ Qutput only £ 106.00
|EEE/RS232 Serial Interface ‘8’ Input/Output £ 186.00
|EEE-488/Centronics type Paraliel Interface £ 45.00
PET C2N External Cassette Deck £ 50.00 {
Interface to S100 (4 slot motherboard) £ 112.00
commodore
Authorised Dealers
S —
i) ——

T Sorceror Now with the
J& / $100 Bus expansion
interface and dual drive
mini Hoppy disk.

Exidy dual drive mini

630K Net User Storage tieppy!disk Elgpo.on

Exidy S100 Bus with Interface +motherboard+PSU+case £ 200.00

Sorceror 16K Ram £ 740.00

Sorceror 32K Ram £ 840.00

Ansaback

‘Phonemate’ Telephone Answering Machine, voice operated

twin cassette £ 190.00

Disk Drives

Shugart Mini floppy disk drive {incl PSU) £ 350.00

Micropolis Mini floppy disk drive (incl PSU) £ 350.00

SMS STD floppy dual drive (+controller+PSU+Case

for 2.5 megabyte) £2500.00

Pertec 10MB Top Load Hard Disk System

{with controller+disk basic) £6400.00

ITT 2020 incl PAL Modulator (16K RAM) £ 895.00

RS232C Serial Interface for Apple 11 Motherboard POA

Parallel Input/Output Interface for Apple Il Bus POA

300 Multi User Multi Tasking system +floppy & hard

disk options (demonstrations of practical business

applications at Camberley) POA

Software

Petsoft COMPUSETTES Rersonal
Software

(authorised dealerships — send for catalogues)

PILOT {for TRS 80) text orientated language £
Estate Agents/Employment Agency Systems -

CP/M — Fortran 80 — Cobol 80 — Pascal

If you don’t see it — ask if we have it.

18.00

T &V JOHNSON (MICROCOMPUTERS ETC) LTD.
Member of the TV Johnson Group of Companies
165 London Road, Camberley, Surrey GU15 3JS

Birmingham, Bristol, Edinburgh, Leeds, London, Louth,
Newmarket, Nottingham, Oxford, Byfleat, Wokingham.

Branches at:

For Hardware, Software,
Peripherals, Consultancy
and Competitive Prices.

LI MICROCOMPUTERS ETC (z5cic2006

—

TRS 80 16K Level I Keyboard with 16K memory +VD

+VDU+Cassette drive £ 595.00
TRS 80 16K Level II — as above but with Level II basic £ 665.00
TRS 80 4K Level I — Keyboard +240V PSU only £ 350.00
TRS 80 4K Level IT — Keyboard +240V PSU only £ 420.00
TRS 80 Expansion interface with 16K Ram £ 325.00
TRS 80 Expansion interface with 32K Ram £ 435.00
RS232C Serial Interface for TRS 80 £ 45.00
Screen Printer for TRS 80 (text+graphics) £ 400.00
Disik Drives for TRS 80 — see disk drives

UHF Modulators {used with leads & PSU for 625 lines) £ 2500
RAM upgrade {4-16K 16-32K 32-48K) Supplied & fitted

at our premises £ 110.00
Upgrade to increase speed from 1.78MHZ to 2.66MHZ £ 13.00
‘Bleeper’ audible tone for CSAVE/CLOAD & key functions £ 4000
Switchable selection of level Tor Level II (Level 1 & Level IL

roms required) £ 25.00
Automatic volume control

(AVC) for CLOAD £ 25.00
'Electric Pencil’ text/word processing package

C/W lower case mod. (Supplied & fitted) £ 93.00
‘Electric Pencil’ text/word processing package (on

cassette) inc documentation £ 65.00
§100 Interface for TRS 80 POA
‘Library 100" — 100 programs for TRS 80 on cassette £ 39.00

Printers

TELETYPE 43kSR £875.00
Keyboard send/receive Serial printer

.
e
”

for PET or
~_ TRS80
'}

{Interfaces
or friction
feed extra)

Expandor Black Box £ 320.00
80 column impact printer

Centronics 779 parallel printer £ 790.00
Centronics 701 parallel printer, Bi-directional+tractor fed £1375.00
Centronics micro printer (40 columns) £ 330.00
QUME 'Sprint 5’ daisy wheel serial printer — as new,

{pinch+tractor feed+other options.included) £2095.00
In/Out

Altair 6801/2 Analog/Digital convertor board S100 £ 382.00
Altair 6804 Process control interface 8 output

relays/12 Input channels. S100 board £ 275.00
Phone Modem £ 115.00
(For Pet/TRS 80/Sorceror/Apple see headings)

Terminals

Soroc 102120 VDU/Keyboard -80 char/24 lines £ 660.00
Cypher CUB VDU+separate keyboard £ 380.00
Etc.

Diskettes 5% (blank) Boxed (Min order 10) each £ 3.00
C60 Cassettes (Min order 10) each £ 0.40
Computalker — Speech synthesis S100 Board £ 350.00

<. A _XDPIES Authorised dealers.

PRICES EXCLUDE VAT, FREIGHT & HANDLING. SEND OR’PHONE FOR PRICE LIST
{All prices correct at time of compilation) & BROCHURE
Directors: Dr. R.V. King, BA, MIEE

S.G. Johnson, BSc. {Hons)

T.S. Johnson, ABIBA, ACMB, FBSC, MBIM

A.S. Barton, ACII, ABIBA, CdipAF
W
Ansaback eves +'Jends

T (0276) 6250 Telex: 858893

Eves. Basingstoke (0256) 24787 &Farnham (0252) 721094
(+ ansaback during office hours)

Hours of business 9.30 — 56.30 Mon-Fri. 9.30 — 1.00 Sat.

@ Circle No. 156
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THE COMPUCOLOR II personal
computer is now available in
quantity in the U.K. Launched
by Compucolor Corporation
of Georgia about a year ago,
the model has been seen rarely
in this country because of
distributorship problems.
Abacus is the official impor-
ter and a contract has been
signed whereby Abacus will
receive an agreed percentage of
all manufacture for sale here.
Compucolor II has jumped
rapidly to fourth in the hobby-

ist popularity stakes in the U.S.
and ranks after Tandy, Apple
and Pet. No doubt it will soon
become a firm favourite in the
U.K.

The basic model is the

- Compucolor II Model 3 which

costs £1,390, and standard fea-
tures include a 13-in. eight-
colour display, a 72-key de-
tached keyboard, a built-in
minifloppy disc drive and 8K
RAM for user programs, with
Basic as its language.

Other features on Model 3

Compucolor Il available
now in the U.K.

include 16K extended disc
Basic in ROM, a VDU giving
64 characters per line by 32
lines per page, and graphics
with 128 x 128 point plotting,
I/O ports including one RS-232
serial asynchronous channel
for printer or modem, and
discs with a 51-2K bytes/side
capacity. Operating instruc-
tions and a sampler floppy disc
containing a variety of pro-
grams complete the system.

The 8K version is expand-
able but you can go straight
for the 16K and 32K versions.
Options on the keyboard com-
prise expansion up to 101 and
117 keys. Ready-made soft-
ware will also be available,
including games and business
packages.

The microcomputers are on
sale now and can be seen at
several retail outlets, including
the Byte Shop in Gants Hill
and Trans-Am of Chapel
Street, London.

Hopefully, someone will
soon be starting a users’ group
in the U.K. for this much-
heralded machine. In the
meantime, you may be inter-
ested in writing to Compucolor
in the U.S. for a copy of its
monthly newsletter. Contact
Susan Sheridan, manager,
Technical Publications, Com-
pucolor Corp., PO Box 569,
Norcross, Georgia, 30071.

o

Studying
impact
of micros

A SPECIAL one-day conference
and micro exhibition to explore
how microcomputers  will
impact data processing mana-
gement is to be held on May 23.

Organised by  Practical
Computing and the Institute of
Data Processing Management,
topics to be covered are:
Microcomputers—introduction
and review of the present
microcomputing scene, by
Richard Hease, managing
director, Practical Computing;
how the microcomputer has
already effected data process-
ing management in the U.S.,
by Joe Rogers, vice-president
of the Personal Computing
Foundation, Houston; the
office of the future, by Alan
Patterson, Logica; the impact
of microcomputers in tradi-
tional data processing areas, |
by Commodore, manufacturers
of the Pet; and anapplication of
microcomputersin a large orga-
nisation, by Robert Bittlestone,
Roneo Vickers.

Cost of one-day event is £7
for members of IDPM and £10
for non-members; it includes a
buffet lunch.

Venue is the Bloomsbury
Centre Hotel, London, and
tickets are available from The
Institute of Data Processing
Management. ]

ONE OF the neatest desk-top
microcomputers we have seen,
the Pertec Attache, is new to
the U.K. this month.

It is in an elegantly-styled
white case with a full 64-
character ASCII keyboard, the
well-liked configuration of the
very successful Apple II. The
processor is a 2MHz Intel 8080
and the standard features in-
clude 10 $3-100 slots in the
compact cabinet.

In a sense the Attache is
Pertec’s first microcomputer.
The systems sold here with
some success by Compelec
derive directly from the Altair
designs acquired when Pertec
took over MITS.

The Attache shows that
parentage, notably by using the

S-100 bus and Intel processor,
but in other respects it appears
to be a different design.

The system includes 16KB
memory, a video interface, and
the usual cooling and power
supply. At 2Slb, it probably
qualifies as portable, too. The
price is £1,737.

You will probably want to
add your own video screen and
some external storage. There is
a Kansas City cassette inter-
face but much more attractive
is the Attache floppy disc sub-
system—it  costs  another
£1,700 and gives you twin 8in.
floppies storing 310KB apiece,
though not in IBM-compatible
format.

A double-density disc sub-
system costs £2,200. You will
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Attache shows its pafentage

also need an easy programm-
ing language and there is a disc
Basic for £41. A printer can be
plugged into the serial inter-
face provided; alternatively,
you might pay £208 for a
parallel printer interface, which
will probably be a better bet.

So by our calculations you
could put together a neat and
reasonably powerful Attache
system with, say, 32KB mem-
ory and dual single-density
floppies for about £3,850. For
another £1,500 or so you could
have a screen and a decent
printer.

The sole UK. agent,
Moncoland, has also made
some attractive business pack-
ages available at low prices. All
modules cost £30 apiece and

that means you can have a
complete order processing
system—order entry, stock
control, customer records, and
invoicing—for £120.

The same price would buy
an accounts-payable suite with
purchase ledger, cheque pay-
ments, VAT, and buying
records. There are also groups
of applications covering sales
and nominal ledger and pay-
roll—with personal records
too; that is unusual.

Moncoland is arranging dis-
tributors. We know of four—
Keen Computers in Notting-
ham, Alba in Renfrew, Lion
House in London, and GBH in
Cardiff. We understand there
are a few distributorships still
available. ]
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SIPHER DESIGNS has a micro-
processor consultancy package
(MCP) which has been tailored
to provide clients with an
“objective assessment of how
microprocessor technology
could help solve specific pro-
blems or improve their indivi-
dual business or manufactur-
ing operations’’.

Each study will help the
understanding of new techno-
logy and Sipher hopes that

once this knowledge has been
grasped, you will be able to
think of ideas on how to make
the best use of computers. It
also hopes to identify areas
where the technology could be
applied most successfully.

A consultancy approved
under the Department of Trade
and Industry MAPCON
scheme, Sipher will look for
benefits such as savings in raw
materials and energy through

Nasco, Nascom Microcompu-
ters parent company, has re-
organised its semiconductor
distribution business, follow-
ing the runaway success of the
Nascom-1.

Nasco buys all the compon-
ents which make the popular
computer kit and placed an
order recently worth almost £1
million with Mostek for chips.
It was reputedly the biggest
order placed by a British firm
for this type of component.

This is reflected by the com-
petitive price structure of its
semiconductor range and has
helped the Nascom-1 fall again
inprice to£165,excluding VAT.

Nasco will offer a wide range
of semiconductors and TTL,
especially low-power Shottky.
Apart from standard CMOS
devices, many of the more
specialised MOS devices used
within the digital industry are

Nasco’s £1 million
oxder for chips

available, together with mem-
ory products, microprocessors
and peripheral products from
most of the big names in the
business.

Staff' increases in the sales
and marketing divisions are on
the way to promote a more
direct selling drive. More
information from Nasco on
(02405) 75151. M}

Looking for faster
management aids

more efficient manufacturing
processes, quality and relia-
ability, reductions in stock
levels, shorter operator learn-
ing times and machine setting
times.

Better and faster informa-
tion for management and
control, the ability to under-
take operations or processes
previously considered too
difficult, hazardous or costly,
and better health and safety
conditions will also be
examined.

The consultancy says that a
typical four-to-six-weeks’study,
producing a formal presenta-
tion of the final report, identi-
fications of microprocessor
solutions and an estimate of
probable costs and time-scales,
will cost around £2,500 plus
VAT and expenses. A propor-
tion will be covered bythe Dol.

So far, Sipher has only one
customer, although others have

been approached, and it is now .

awaiting replies.

Drive for
members

THE MEMBERSHIP drive by the
Intel MDS Users’ Group has
attracted some 50 new mem-
bers.

Membership is free, the
group being an informal organ-
isation of Intel MDS users,
including representatives of
many large companies such as
EMI, GEC, Hawker Siddeley,
ITT, Plessey, the Post Office,
Pye, and STC, plus several
smaller companies and educa- |,
tional establishments; a few |
European organisations are
also represented.

The group is keen to expand
its membership further. Any
organisation or individual
wishing to join should contact
Lewis Hard on 0234 41685.

The group intends to launch
a small newsletter in the near
future to provide a “‘common
information platform®, as
well as information about
members’ products and ser-
vices. It will also keep members
up-to-date with new Intel

[ | products and developments. []]

Lincoln society prospers

A FASCINATING letter reached
us from Lincoln from Michael
Lyne, chairman of Lincoln
Microprocessor Society.

Two issues ago we mention-
ed the forthcoming inaugural
meeting, and it seems to have
gone well.

“It was a foggy and unpleas-
ant night yet our most optimis-

STAR DEVICES of Newbury, has
a low-cost ASCII-coded key-
board designed specially for
MiCroprocessors.

This data input terminal fea-
tures seven-bit parallel ASCII-
encoded output with positive
and negative strobe edges, full
ASCIL character set, auto
repeat, audio feedback, low-

profile  plastic case and
requires SV at 200mA.
Optional extras include

serial RS232 output, 20mA
current loop, parity check bit,
on-board 5V regulator, and
open collector outputs, active
high or low.
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Micro keyboard

The all-in price for the unit
is £37-50, including VAT and
post and packing, a handbook
and edge connector. Further
details from Star Services, PO
Box 21, Newbury, Bucks. [

tic hopes for attendance were
easily surpassed; between 300
and 400 people crowded into
the hall and extra chairs had to
be sent for™’, writes Lyne.

The public was most inter-
ested in an exhibition of
microcomputer and of micro-
electronic devices contributed
by local firms. The College of
Technology mounted ‘“‘a com-
prehensive display to show the
possibilities and emphasise
the complication of applying
microelectronic control in a
number of applications.

Dr John Todd of the City
Hospital, Nottingham, demon-
strated a ‘lung function calcu-
lator’ which he and two

colleagues built in six months
at a hardware cost of £300.

Membership of the society is
now more than 70 and increas-
ing.  Requests  apparently
include a session for women
on the future of microelec-
tronics in the home, the trade
union point of view, an evening
in depth on a single computer
and a series ofeveningsspecially
for theunder-18s.

Membership secretary is
Elizabeth Nurser, The Chan-
cery, Minster Yard, Lincoln. [J]

Ready for
change

THERE ARE plans for Sumlock
Bondain to replace the North
Star Horizon 32K processor be-
ing used in its Book-Keeper in-
stallation in the near future.

The present configuration,
which has the unit built into a
neat desk-type unit, will not be
changed substantiallyin appear-
ance as a result.

Sumlock Bondaincan be con-
tacted on 01-253 2447/8. |
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THE IES Datacorder data cap-
ture unit and data processing
terminal is now available in the
U.K.

ed by Office Services Swindon
(0SS), part of the Computer

Services Centre group.

It has already been success-
ful in the U.S. for three or four
years and OSS received its first
model more than nine months
‘ago, but extensive testing de-
layed its debut into the British
market.

TheDatacorderisa program-
mable microprocessor, equip-
ped with the Z-80, and is
described by OSS as a ‘“‘com-
plete  desk-top computer
system’”. It can be used as a
stand-alone unit, a data pro-
cessing terminal or a data cap-
ture unit.

It incorporates an 80-charac-
ter printer which can be used as
a communications terminal,
allowing direct output from the
central computer. Other stand-
ard features are an ECMA/
ANSI cassette recorder, a 40-
character display screen, type-
writerand calculator keyboards
and full telecommunications
facilities.

Its 16K RAM is expandable
to 64K and the unit, compati-
ble with virtually all main-
frame and minicomputers, has
full standard RS-232 interface.

The machine is programmed
in a special language called
Quick. This, we are assured, is
fast, interactive and very
simple. It is designed for the

The machine is to be market-

compilation of conventional
input programs including nor-
mal validation, verification,
editing and formatting. It is
also possible to use the Data-
corder for invoices, orders and
shipping documents.

Datacorder also supports
Extended Basic for stand-alone
processing, which means that
you can run complex engineer-
ing and business applications,
such as compound interest and
regression analysis.

The programs are stored on
an ordinary cassette and load-
ed into memory. A blank cas-

IES Datacorder
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British debut following
extensive testing

sette is then inserted for data
capture and the machine takes
the operator step by step
through the program, using a
question-and-answer routine
which ensures that data is
entered in the correct sequence.
Floppy disc storage facilities
are in the pipeline.

The unit is very compact and
weighs 26lb. One of its main
advantages is that you can add
any make of peripheral to it, or
hook it to any type of main-
frame. The price for a one-off
unit will be around £2,700.

M

Conversion

chance

AN oLD Teletype plus £188-50
equals an 8K Basic computer.
Well, that is the latest news
from Ohio Scientific dealer
U-Microcomputers.

Its 500 board has all the
ingredients—MOS 6502 pro-
cessor, 4 or 8K RAM, 8K
Basic in ROM, 48-line OSI bus,
machine code monitor and
serial interface—to turn Tele-
typesorotherserial terminalsin-
tocomputersin their own right.

All you will need initially for
the conversion is a backplane
to couple-in the OSI bus. To
get the system operational you
must also have a +5V/—9V
power supply. M

@B DATACORDER N
l CHECK DIGIT ERROR
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TEXAS INSTRUMENTS has intro-
duced the third generation
transistor  transistor logic
(TTL) integrated circuit series,
which it expects eventually to
replace all existing standard
TTL series, low-power Schot-
tky and CMOS supportcircuits.

The two models are the
advanced Schottky TTL series
which comprises high-speed
circuits and the advanced low-
power Schottky TTL series,
with circuits which consume
significantly less power than

similar ones on the market.

The advanced Schottky is
twice as fast as the last genera-
tion and the ICs feature switch-
ing speeds of 1-5 nanoseconds.
That is the time it takes for
each of the basic digital elec-
tronic building blocks (a gate)
within the integrated circuit to
process computer binary data
from gate input to gate output.
Each gate data conversion
consumes an average of 22
milliwatts or 22-thousandths of
a watt power.

PRACTICAL COMPUTING May 1979

Third-generation TTL from Texas

The advanced low-power
Schottky TTL circuit features
one milliwatt power consump-
tion per gate and switching
speeds of four nanoseconds.
They are intended for use with
minicomputers, terminals and
electronic office equipment in
which low-power consumption,
rather than high speeds,
increases efficiency.

Initial introduction  will
include 65 circuit functions in
the two series. SN74ALS
samples are already available

and SN74AS samples will be
available soon. Volume pro-
duction is scheduled for the
second half of 1979 and this
will take place in the U.S.,
West Germany and at Ply-
mouth.

The new logic integrated
circuit series is expected to be
from 20 percent to 50 percent
more expensive than the pre-
sent ones, depending on the
function. By the middle
1980s, though, they will be
very cheap. m
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A GooD EXCUSE for visiting
Paris in the spring is the micro-
computer show which Sybex,
the French-American publish-
ing house, is organising from
May 15-17.

Micro/Expo *79 promises to
be one of the biggest shows in
Europe for the micro world
and is proof that personal
computing is booming in
Europe.

It will be the fourth show to
be run. It has apparently

Horizon
dealers

OUR REVIEW of the North Star
Horizon computer in last
month’s issue listed all the
dealers for Equinox selling the
system.

Another major distributor is
Comart Ltd, PO Box 2, St
Neots, Cambridgeshire PE19
4NY. Tel: (0480) 215005.

The company has also set up
a wide range of dealers. They
include:

Microcomputermart  Ltd,
[ Manchester. (061-832 2269);
The Byte Shop, Iiford, Essex
(01-554 2177); Cambridge
Computer Store, Cambridge
(0223 68155); Xitan Systems
Ltd, Southampton (0703
38740); New Bear Computing
Store, Newbury, Berkshire
(0635 49223); Holdene Ltd,
Leeds (0532 459459); Isher-

woods (Personal Computer
Systems) Ltd, Luton (0582
424851). o
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doubled in size and attendance
every year, so, as 5,000 people
attended last year, the organi-
sers must be expecting 10,000
this year.

In addition to the exhibition,
a series of conferences will be
held at the same time. The
programme is  organised
around three themes—personal
computing, new products, and
industrial applications. The
conference was so successful
last year that the hundreds of
people wanting to gain entry
caused considerable headaches
to security staff. According to
one report, police had to be
called to deal with “several
hundred people trying to force
their way in to the already-
crowded hall’’.

One of the forces behind the
show is man-about-micro
Rodnay Zaks, well-known to
micro buffs for his Introduc-
tion to Personal and Business
Computing.

The exhibition will feature a

Excuse to visit Paris
in the spring

comprehensive range of all
products and services related
to the microprocessor and
microcomputer field.
Micro/Expo ’79 will be held
at the Centre International de
Paris, at the Porte Maillot
(handy for the airport). ]

Leasing

MAzZUMA, of  Ingatestone,
Essex is leasing small systems
to small businesses and per-
sonal applicants for a mini-
mum of one year. At the end of
the agreed period, you may
continue to rent equipment
indefinitely for a nominal
charge, or you can buy it out-
right at a residual value.
Mazuma stresses that the
offer is a financial arrangement
not to be confused with short-
term hiring, and it is therefore
unsuitable for someone who
wants to hire a personal com-
puter for a short time. o

PHILIPS is launching a home
computer games centre which
will retail at less than £150,
plus £10 per program package.

The unit, called the G7000,
has a full alphanumeric key-
board, whichis mostunusual for
a computer with only 1K byte
of ROM and each cassette has
2K bytes of plug-in ROM.

The Intel 8048 microproces-
sor-based machine is a video
games unit.

There will be eight cartridges
available immediately and
Philips G7000

some will contain more than
one game. They will include
such pastimes as baseball,
American football, lunar land-
ing, racing cars, air-sea war-

fare, and word and logic-games

like Mastermind.

On a more serious note, a
mathematics cartridge and a
teach-yourself-Basic cartridge,
in very simplistic terms, will
also be available.

With colour graphics, it will
reach the consumer via a net-
work of retail outlets. o

I S——————————— Ty | —

New group
in London

A USERS’ GROUP has been set
up in South-East London. The
group, called Selmic—South-
East London Microcomputer
Club—aims to provide a plat-
form for the exchange of ideas
and give expertise, advice and
assistance to novices.

Meetings will be held at the
South-East London College
where laboratory facilities have
been loaned. Special interest
groups will be set up, for
people in education and small
businesses, people with the
same machine types and people
with a limited knowledge of
computers. ;

The meetings will be held at
the college in Breakspeares
Road, Lewisham Way, London
SE4. For more information
contact John Williamson,
chairman, on 01-850 4195 or
Hugh Gilhentie (treasurer) on
01-303 4968.

Portables
only

PORTABLE MICROSYSTEMS is a
recently-formed company:
which intends to deal exclu-
sively with portable computer
equipment.

A range of services and pro-
ducts will be offered to “‘large
and small industrial groups”,
including many hardware and
software configurations, and if
there is nothing suitable, the
company will design and build
a product especially for you.

The founder of the company
is Mike Ayres, who claims
“more than 20 years’ experi-
ence” with ICL, Plessey,
Olivetti and Ampex. ]
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The Attaché Business System

The only system designed and supported
exclusively for business applications

Who but Attaché can offer full supporting software
at prices you can afford?

For example—Order Entry, Stock Control £160 the lot.

Basic system: Case + CPU + Turnkey monitor board

+ 16K RAM (capable of expansion to 64K) £1,466-00
Video Board £ 271-00
16KB Static RAM £ 347-00
Printer Interface Card £ 208-00

Floppy disc system 2 X 310Kb diskettes
+ controller + box £1,701-00

Basic Interpreter £ 41.00

Attaché business systems can be obtained at the following:-

Alba Computer Supplies & Services Ltd., 8 High Street, Renfrew (see John Coleman)
Computer Hardware Ltd., 113 Clonskeagh Road, Dublin 6 (see Liam McAlasdair)
GBH Data Services Ltd., Dumfries Chambers, St. Mary’s Street, Cardiff (see Geoff Higgins)
Keen Computers, 5 The Poultry, Nottingham (see Tim Keen)

Lion House Ltd., 227 Tottenham Court Road, London (see Lawrence Sarkin)

There are still a few more distributorships left
Interested ? Contact Moncoland 11/12 Pall Mall, London SW1

Attaché—More than a hobby with us.

@ Circle No. 157
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TO MANY prospective owners of a microcomputer, the thought
of acquiring their own computer for less than £50 must be appeal-
ing. The problem, though, is that at this price level the only way to
obtain a microcomputer is to buy a kit; and the problem with a kit,
of course, is building it.

If you possess a fine-tipped soldering iron, you are halfway there.
If you also have a leaning toward registers, hexadecimal arithmetic
and chips—rather than floppy discs and high-level languages—then

one possibility is the MK14 kit from Science of Cambridge.

MK14 is one route you
can choose to
computing for less than £50

THE MKI14 is based on the National
Semiconductor SC/MP processor, an
established 8-bit micro. It includes a
PROM monitor, 256 bytes of RAM, a
hexadecimal keyboard and a LED display,
for £43-55.

To that must be added a power supply
for about £5 and an edge connector. To
allow easy replacement of the PROM
monitor you will also need two sockets.
Many prefer to socket all their chips, and
if your experience is limited, this would
be an advisable outlay of £2-50 or so.

The MK 14 is complete with an 88-page
instruction manual, divided into two
parts. Part one gives general details of the
system, together with step-by-step instruc-
tions on assembling it and some generally
useful hints on soldering techniques.

Tt also outlines the internal operation
of the processor and the various opcodes
available.

Part two contains listings of a variety
of programs, including the monitor, and

Cost

Basic MK 14 system £43-55

Power supply 4-95

Two sockets {(minimum) 0-30

Edge connector 0-95

Rubber feet 0-20
£49-95

A complete set of sockets would cost ap-
proximately £3-30, making a total of £54-05.

Extras

Cassette interface £9-99
RAM (256 bytes) £3-88
RAM {/O £8-42
Revised monitor £9-99
PROM programmer £9-99
Blank PROMs £9-99

TV interface (available end of 1979) £99-99
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notes on how to use them. Some of the
programs, however, require extra hard-
ware to make them work.

Apparently a larger programming man-
val is in preparation. We hope this will
give more detail on programming for the
inexperienced owner.

The manual also contains two re-
movable pages, one illustrating the layout
of the components on the circuit board,
the other a schematic of the system. The
component layout, unfortunately, has the

‘If you follow the assembly
procedure detailed in the man-
ual, construction is straight-
forward, apart from problems
with the keyboard.’

component list on the reverse side, which
means turning the paper each time a com~
ponent has to be identified; that is an un-
necessarily clumsy piece of organisation.

If you follow the assembly procedure
detailed in the manual, construction is
straightforward, apart from problems
with the keyboard. It shouldn’t take more
than two or three hours.

Assembling the keyboard, though, re-
quires some patience. The test MK 14 had
a keyboard with plastic keys which fit
into a metal lattice, and metal contacts
are held on to the board by a self-ad-
hesive separator. Some juggling was
necessary to prevent keys and/or contacts
falling out.

We gather ours was a pre-production

model; current versions should have an
indented separator to hold the contacts
in place. We understand that all kits will
now have ready-assembled keyboards.
Fixing our keyboard to the component
board called for additional patience. The

|| il n
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buttons provided were too large for the
holes. Careful pruning with a sharp knife,
plus some enlargement of the holes with a
small drill, gave a perfect fit.

At that point we also added some rub-
ber feet so that the MK 14 did not rest on
the component pins.

After a final check on component
orientation, the power supply was con-
nected. The LEDs should have lit up like
a Christmas tree but they remained blank.
Touching the LED strip, however,
brought a LED alight, so it was obvious
that the display was not properly con-
nected.

Several attempts later, all the LEDs still
would not light. Having decided that the
standard connector between display and
component board was causing the prob-
lems, it was removed and put to one side.
Display and board were then joined,
using single wires between each pair of
connection points—a more cumbersome
method, but it worked. On applying
power, all the LEDs lit, displaying dashes
as expected.

Six LEDs are used. Four give the cur-
rent memory address, the other two the
contents of that address. Data is entered

‘It will probably appeal more
to those with a hardware back-
ground than to the keen pro-
grammer.’

via the keyboard; it has 16 hex keys— 0
to 9, A to F—and four special keys label-
led GO, MEM, TERM and ABORT.

Those four allow different memory
locations to be read or written to, so that
a short program may be entered quickly
and run. Keying-in longer programs be-
comes tiresome, though, especially if the
power supply is disconnected accidentally,
as was ours on two occasions. The
need for permanent storage then becomes
apparent.

So you might think about cassette.
Science of Cambridge also manufactures
a cassette interface kit which allows a
domestic cassette recorder to be used for
storing programs and data. It is simple to
build and uses several of the lines on the
edge connector, together with input and
output to and from the cassette recorder.

The interface uses LEDs to signify
when data is being read from or written
to the tape and so gives visual indication
that data is being transferred. Up to 256
bytes may be transferred at a time, using
the software provided; this must be en-
tered via the keyboard unless you buy a
revised monitor.

This replacement obviates the necessity
to enter the interface software. It also
provides some other useful routines, such
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as single-stepping through a program for
editing.
The monitor is in two colour-coded

PROMs which replace those containing |

the old monitor, hence the need for at
least two sockets. Unfortunately we re-

‘Apparently a larger program-
ming manual is in preparation.
We hope this will give more de-
tail on programming for the in-
experienced _owner.,

ceived no documentation with the moni-
tor and have not been able to test it.

Two other items may also be added to
the main component board—an extra
256 bytes of RAM and a 16-line Input/
Output device which contains a further
128 bytes of RAM.

The RAM T/O is a flexible device which
allows any of the 16 lines to be input or
output or grouped together for eight-bit
parallel data transfer under program con-
trol. Hand-shaking for devices is also
available by configuring the lines in the
relevant manner.

The RAM I/O, therefore, greatly ex-
pands the capabilities of the MK 14, as a
wide number of circuits may be con-
structed to use it. The manual gives one
example, a function generator, which will
generate different waveforms, depending
on the data supplied.

Conclusions

@® The MKI14 proved easy enough ‘o
build in its basic form apart from the
irritating keyboard, the deficiencies of
which are apparently being alleviated
somewhat in current models.

@ It will probably appeal more to those
with a hardware background than to the
keen programmer. As it stands you
don’t get a lot of system—what do you
expect at that price?—and you will cer-
tainly be tempted to add more PCBs.
Connecting additional boards requires
some hardware knowledge, particularly
for the RAM I/O. The new program-
ming manual suggests, however, that
Science of Cambridge expects more
programming in due course.

@ The cassette and TV interfaces which
the manufacturer promises should add
greatly to the usability of the MKI14.
At the moment you should expect plea-
sure from building it rather than using
it.

@ It takes some imagination to find appli-
cations for the basic MKI14 which
would not be cheaper and more appro-
priate on one of the low-cost program-
mable calculators. Of course, the manu-
facturer disagrees strongly with this.

@ Still, the basic MK14 is capable of
reasonable expansion, bearing in mind
its low price and, on the face of it, re-
presents good value for money at the
present time.

VOther views

PREPARING this review, we collected
opinions from about a dozen readers who
are less than enthusiastic about MK 14 or,
more accurately, about Science of Cam-
bridge Ltd.

We do not know how widespread the
criticisms are, though we suspect that they
represent a small proportion of what is
by now a very large number of users. The
most detailed and most aggressive com-
ments we heard have since been resolved
and, to a large extent, were demonstrably
frivolous. Still, it is important to sum-
marise the principal criticisms:

@ delivery: most of the complainants said they
had to wait some time before their kit
arrived (it is sold on mail order).

@ non-performance: some kits arrived with
fauity components—and our display was
less than perfect.

@ poor response: kits about which there are
complaints can be returned to Science of
Cambridge, but in some cases that resulted
in very long delays before a replacement
was sent.

@ poor documentation: the instructions do not

apparently give enough information on
detecting and recovering blunders, and the
programming information was inadequate
for some.

We invited Science of Cambridge to com-
ment,and received the following response:

“We do not deny that we have been be-
set by component supply problems and
we apologise to those people who have
been kept waiting.

“We have had very few component
failures and any repairs which exhibit
symptoms of original component failure
are repaired free of charge.

““A recent batch of 100 which we had to
supply ready-built contained only two
which did not work first time, and they
were due to IC pins being bent over on
insertion.

“It is extremely difficult to provide a
fault-finding guide, as almost any com-
ponent failure or solder bridge gives rise
to the same fault indication on the dis-
play. We provide a considerable amount
of fault-finding guidance over the tele-
phone which can be very time-consuming,
hence the difficulty in reaching us.” [
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KHeen Computeary,
pread Theair QOingy
Hardodare

You've heard about the new attache—we stock it. We are the Midlands
distributors of the sophisticated gttaChe business computer from America: This
is a purpose designed business computer supplied complete with monitor, dual 8~

floppy disks and printer. We also stock the E)ppl@Ml —the best micro for its price
available in the U.K.

Attache £5,895 Printer card £110 Axiom micro printer £350

Apple 11 16K £985 Communications £110

Axiom printer/plotter £699

16K Memory  £160 card

Disk & controller £425 Decwriter I £1,050 Memory upgrade kit now
available for Apple II, ITT

Applesoft ROM  £110 Centronics 779 £850 and Tandy

)gthgqrg

We have a full range of software for the Apple [I, available on disk or cassette:

Incomplete Records Accounting Matrix Inversion
Addressing & Mailing program Information Retrieval
Word Processor, Co-resident assembler
Cheqguebook Regression
Shape-create Standard deviation
Variance Correlation

Data Testing Distribution

Personal Software MICROCHESS for the Apple 11 computer, Tandy, and the Pet.
Keen Computary Ltd,
b The DOUItrv’ (off Market Sq)

Nottingham

Tele: Nottm
56:5254/5/6

@ Circle No. 158



EXIDY is the third largest U.S. manufac-
turer of coin-operated or domestic video
games. Bally and Atari, the top two, have
produced home computers recently which
start from the ‘entertainment centre’
angle of micro-based games running on a
TV set.

Exidy opted for a much more.computer-
like computer, eschewing - the game
paddle in favour of a solid professional
keyboard and making its initial software a
Microsoft Basic rather than a selection of
games.

The Sorcerer appeared a year after the
TRS-80 and Pet and the designers were
probably able to detect some of the short-
comings of those systems. The obvious
examples are the much-maligned key-
board of the Pet and its use of the IEEE
instrumentation bus for connecting extra
peripherals; the TRS-80 has a real key-
board but lacks a numeric pad and is built
with a plastic case.

The Sorcerer is in a neat, suitcase-
styled cardboard box, complete with
straps and buckles printed on. The basic
Sorcerer unit looks like an enlarged key-
board assembly, with a QWERTY layout
and a numeric keypad.

Solid feel

Inside is a Zilog Z-80 with up to 32K
bytes of RAM and a non-board monitor.
Interfaces are provided for video output,
dual audio cassettes, and an eight-bit
parallel I/O port—a standard 25-pin con-
nector at the back of the unit, which is
where all the sockets are located; the
parallel port allows quick and easy
attachment of a printer. The cassettes are
also attached by a 25-pin connector in the
back.

There is also an RS232 serial interface
and a 50-pin edge connector for the
Exidy expansion unit. At the side is the
slot for the ROM-PAC.

The unit is very well-designed and par-
ticularly well laid-out. It has a much more
solid feel to it than most of the systems we
have reviewed to date. All the rear con-
nectors are clearly labelled; the keyboard
is easy to use and is the same substantial
unit used on Hazeltine VDUs.

Our system was loaned by one of the
principal U.K. importers of the Exidy
Sorcerer, Factor One. It had 32KB RAM.

There are two unusual features to the
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Sorcerer. One is the multi-way keyboard.
It was not explained particularly well in
the user documentation but there are as
many as five key modes.

For a start, there is lower- and upper-
case, using the SHIFT key for capitals.
Using a GRAPHIC key gives access to the
64 Pet-style graphics characters. Then it
becomes clever, because with SHIFT
LOCK and GRAPHIC engaged at the
same time you can create your own
graphics characters. Those you have to set
up in memory as specific bit patterns but
once that has been done you can refer-
ence them by wusing the

Prices

These prices were quoted by Factor One,
which supplied the test system. Prices at
the other principal U.K. source for
Sorcerer, Comp Computer Compon-
ents, are about the same.

Sorcerer with 8KB £650
Sorcerer with 32K8 £859
12in. display monitor £240
EPROM pack £35
Word processor £70
S100 expansion unit £210
Micropolis minifloppy drive

(315KB) £680
Dual drives £1,200

SHIFT/

GRAPHIC keys with an alphanumeric
character.

In addition, when you are in Basic or
the Sorcerer’s command mode, you can
set up complete Basic statements or com-
mands to be referenced by a single key-
stroke with GRAPHIC engaged. Thatcan
certainly speed program entry.

The ROM cartridge is trade-marked as
ROM-PAC. It is about the size of an
eight-track tape cartridge but instead of
tape it contains pre-programmed system
software in ROM. The ROM-PAC has a
bare edge-connector which slides into a
mate.

Slide-in connector

The ROM-PAC supplied with our sys-
tem contained an 8K Microsoft Basic.
Others available are an EPROM pack—
create your own microcoded software,
£35; and a word processor—£70 but we
have not yet tried it. Colour graphics and
games are said to be in the pipeline.

The availability of system software in
this form makes the Sorcerer very flexible.
All other computers we have tested with
software in ROM have it as an integral
part of the system, making it difficult or
impossible to change. The alternative is to |
supply software on cassettes, which

(continued on next page)
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Ready-to-go Sorcerer is
source of attraction

A solidly-built, low-cost personal computer from a specialist in the ‘arcade’ games business attracted
a good deal of attention when it appeared last Summer. The Exidy Sorcerer is a ready-to-go micro-
computer in the same vein as the Apple II, TRS-80 and Pet but it has one very unusual feature—a plug-
in chunk of pre-programmed ROM.
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Sorcerer keys with graphics symbols

(continued from previous page)

means it has to be loaded each time the
system is used. That wastes time and, with
the current state of low-cost tape cassettes,
is, to say the least, error-prone.

We had no trouble in setting-up the
system. With the ROM cartridge plugged-
in, powering-on took us straight into
Basic.

As the display allows 30 lines of 64
characters, a good-quality monitor is
essential for serious use, though as an
alternative you could use a standard tele-
vision with an RF modulator for regular
use.

Documentation

There were two manuals supplied with
the system. One was titled 4 Guided Tour
of Personal Computing and included how
to get the system up, an introduction to
programming—yet another flowchart of
how to go to sleep—descriptions of Basic
and the monitor, and a number of tech-
nical appendices. The second manual was
an introduction to the ROM-PAC Basic.

Both manuals were useful when we were
setting-up the system; they are clearly
written and well-produced. Because they
were written for the beginner, though,

they would not be very effective as refer-

ence manuals. They contained some
unusual tips—*‘During a thunderstorm it
is advisable to unplug your Sorcerer from
the main electrical power... do not use
alcohol to clean the case’”.

One of the annoying features is that
both have to be read to find out how to
use the standard Basic; for example, the
Guided Tour contains a full description of
number formats which is not included in
the Basic manual.

As the manuals are short and cover a
wide range of information—from the
definition of software to a description of
the cassette interface—the user surely will
find that there are gaps in the information
supplied. There are other manuals avail-
able, we understand, but we have not seen
them.

Standard Basic

The Basic supplied on the ROM cartridge

is described as standard (Altair) 8K Basic.

Points which we liked about it were:

@ Variable names are not restricted to
one letter.

@ String arrays are supported.

@ Multiple statement lines and multi-
line statements are allowed.

Neat and clean layout at the back of the box

v VRERSRSEVEN S  a

@® Instructions can be entered with a
single key-stroke using the special
characters.

On the other hand this is not the easiest

Basic to use:

@® There is no line editor—make a
change and you re-type the whole line.

@® If you press CLEAR to erase the
screen, the next time you type RUN
you will get a syntax error message.

@ No syntax checking is done until a
program is run.

@ The LIST command does not allow
single lines or line groups to be dis-
played.

@® A FOR without a NEXT does not
give an error message.

@ There is no easy way of outputting to a
printer on the serial or parallel port.

If you start the system—or press
RESET—without the ROM cartridge in
the system you enter the monitor. This
allows memory to be examined and
changed, tapes to be loaded and dumped,
and includes a memory test. One use of the
monitor is to change the graphics charac-
ters; they are defined by an 8 x 8 matrix
and the use of them gives a resolution of
512 x 240 points.

As with many personal computer sys-
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tems, much emphasis is placed on the
graphics capability of the Sorcerer.
Although the system has an extensive
character set, and though it allows the
user to define his own graphics characters,
there is no software which simplifies the
use of them—for example, to generate
lines or curves. Much hard work has to
g0 into the use of graphics.

Cassette system

The cassette interface uses a standard
audio tape recorder. The MIC and EAR
sockets are connected to a pair of sockets
on the back of the Sorcerer by cables sup-
plied with the system.

The manuals contained straightforward
instructions on saving and loading pro-
grams; we had few problems doing
this—we were using a portable Sony
recorder. As with the Pet, the Sorcerer al-
ways tells you what is going on. If you ask
the system to load a particular file it will
search the tape forit, tell you what other
files it finds, and tell you when it is loading
it. As part of the monitor there is a
FILES command which lists the files and
heading information on a tape.

According to the Guided Tour manual,

the cassette can be run at 300 or 1,200
baud. We think ours was running at 300

slow. The manuals did not give sufficient
information on how to change the speed.

Apart from the paralliel and serial inter-
faces with the system, there is an expan-
sion interface which can be plugged intoa
six-slot Exidy expansion unit. It utilises
the S100 bus, so the system can use all
those S100-compatible devices.

Exidy also sells the Micropolis disc
unit, which can be used with the
Micropolis operating system or CP/M;

Conclusions

@® Exidy Sorcerer is well-made, has an
excellent keyboard, and a good expan-
sion capability.

@® The ROM cartridge concept is an im-
pressive and effective means of supply-
ing system software.

@ The cassette system is one of the best
we have used with a standard audio
recorder.

@ The basic system has serial, parallel
and expansion interfaces.

@ The standard Basic was disappointing.
With the exception of difficulty of

we intend to check these later.

Remember that the Basic in the ROM
cartridge is called ‘standard Basic’ and
allows multiple-character variable names?
Well, the Micropolis Basic allows only
single-character names. If you write lots
of programs for the cassette system using
ROM-PAC Basic, the business of up-
grading to afloppy disc system may mean
re-writing all your programs, so beware of
so-called standards.

PRINT USING statement there were
no major omissions, but it was different
to use~—no line editor, no system check-
ing on entry, inadequate LIST com-
mand.

@® The two manuals supplied with the
system would be satisfactory for a
beginner but not particularly useful as
reference manuals.

@ Expansion capability is good but be
wary of ‘standard’ Basics.

@ At less than £1,100 for a 32KB system,
we think the Sorcerer is fair value for

baud—it certainly seemed to be fairly addressing a printer and lack of a money. o
[ ® B [
Practical Computing evaluation
Yes/No I12]13]|4]5 Yes/No [0 1 3 4L s
NA N/A
Ease of construction (where NA Assembly language N
applicable
D ) Basic language v
Quality of documentation v Other | Y 1
er languages
Dealer support/maintenance v C Abilicy Wikh Beh v
ompatibility with other
Can handle 32K of memory Y systems
Quality of video monitor Reputation of manufacturer %
(consider resolution and v
screen size) Appearance v
SS-50 Bus N Portability
S-100 Bus Y No. of software applications N v
packages available
Sockets for chips N T -
obby use
Numeric, calculator-type Y -
pad on keyboard Business use v
Large amount of removable Y Educational use Y
memory, randomly accessible Suitability for: J
Cassette tape recorder Y Commerecial applications
capability: Own Home applications v
T T M Educational applications v
Pz, diac capabiliy Ability to add printer(s) Y
Communications capability o "
(can talk to other computers) Ay peladdORe, '
Speed of instruction cycle 4MHz Q::Ltfyact&::i'o;ruegtin memory i
Ease of expansion v Ratings
Low power consumption Y ,I\J; poor;tZ = fr'ir;b:,l = average; 4 = good; 5 = excellent.
= not applicable.
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PEOPLE have been programming com-
puters to play music for almost as long as
there have been computers. It is a subject
which is attracting a great deal of popu-
larity among amateur computer users for a
variety of reasons. It is an easy subject to
break into since, with only minimal ex-
pertise and expenditure, anyone can pro-
gram a computer to give quite an im-
pressive performance.

Yet the subject is so vast that only a
handful of the potential techniques have
been explored. This opens the possi-
bility of the amateur doing truly original
research into the serious performance of
music by computer. You don’t need a
sophisticated or expensive computer—
much very original and exciting work has
been done on machines as simple as the
Kim 1. All that is required is a blend of
programming ability and a modicum of
knowledge of musical theory.

The basis of all sound, which obviously
includes music, is the production of a vari-
able pressure wave within the medium
through which the sound is travelling.
The sound we hear is due to three com-
ponents of that pressure wave. The first
and most important is the frequency or
“‘tone”” of the sound, which can vary bet-
ween 10 and 8,000 cycles per second—
frequencies outside that range are
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not audible to the human ear.

The second is the amplitude of the wave
—the loudness of the sound; and, thirdly,
the shape of the waveform or ‘timbre’—
it is this component which allows us to
discriminate between the sound of, say,
a piano and a trombone.

The simplest computer music programs
control the frequency component. The

by Nick Hampshire

resulting output is acceptable but very
“‘buzzy> and somewhat similar to that
produced by a cheap electronic organ.
This is due to the fact that the output is
usually a square wave of constant ampli-
tude; the methods used, however, are
interesting and worthy of looking at in
greater depth.

The sound is produced by a loud-
speaker attached via an amplifier to a
single line of a computer output port, al|
the tone generation being done by the
computer. A tone of a particular fre-
quency is generated by turning the output
line on and off a fixed number of times
per second. This is done by a timed delay,
so that the program delays, turns on the
output line, delays, turns it off, delays,
turns it on, and so on. Each tone is thus
associated with a particular delay time.

The method used to generate this vari-
able delay depends on the computer being
used. Some, like the Pet and Kim, have
timers built within the I/O circuits, allow-
ing the timing to be done by hardware; in

IVIUS
IVIIC
PLE

other machines the timing must be done
by software.

The software delay uses a timed loop,
the timing coming from the micro-
processor clock; since the delays are for a
very short period, this program is written
in machine code. It consists simply of load-
ing a memory location or index register
with a value which determines the delay
time decrementing that value by one and
branching back to the decrement instruc-
tion if the value stored inthememory loca-
tion or index register is greater than zero.

So if the processor has a clock fre-
quency of 1 MHz and each loop takes 10
clock cycles, 100 loops would give a delay
of one-thousandth of a second and there-
fore a frequency of 500 cycles per second.

If one was writing a frequency-only
music program for the Pet, then one
would use the capabilities inherent in the
I/O hardware to generate the delay. The
user port on the Pet uses a 6522 VIA chip
which incorporates a programmable
timer—the 6530 on the Kim also has the
same capability.

This allows the programmer to generate
a tone of a particular frequency by
writing an appropriate delay value into
the timer register of the 6522. Before doing
this, however, the VIA must be initialised;
we are using the timer to clock output
pulses on to the CB2 pin from a circulating
shift register within the 6522.

The shift register is thus first set in the
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free-running mode, where each shift is
initiated by an output from the timer. The
shift register is then loaded with eight bits
of data, four 1s and four Os arranged as
11110000, so that for four timer output
pulses the output is high and for the next
four low, giving one complete waveform
cycle.

All that remains is to load the timer
with a value between 1 and 255, with 255
loaded into the timer and a 1MHz

Initialise 6522
Registers

Ge

t Note

k____

~

Load

Note into
11O

L

Get Duration

~

Decrement Duration

Du

IS
ration

Increment Note
Pointer

Figure 1. Flow diagram for simple musi

¢ program.

PRACTICAL COMPUTING May 1979

Listing |
:SYSTEM LOCATIONS
ACR = $ E84B :REGISTERS OF 6522 ON PET
SR = § E84A
TIM2= § E848
;VARIABLES
1900 YTEMP :TEMPORARY Y REGISTER
1901 TEMPO :DELAY COUNT FOR TEMPO
1910 A9 10 SETUP LDA # 10
1912 8D 4B E8 STA ACR
1915 A9 FO LDA # FO
1917 8D 4A E8 STA SR
191A A0 00 LDY # 00
191C B9 00 1A  GETNOTE LDA NOTEY
191F 8D 48 E8 STA TIM2
1922 FO 20 BEQ END
1924 C8 INY
1925 B9 00 1A GETDUR LDA DURY
1928 INY
1929 DUR TAX
192A 8C 00 19 STY Y
192D A9 03 LOOP LDA # 03 :Adjust for tempo
192F 8D 01 19 STA TE
1932 A0 FB LOOP1 LDY # FB :Microsecond delay
1934 88 LOOP2 DEY
1935 DO FD BNE LOOP2
1937 CE 01 19 DEC TEMPO
193A DO F6 BNE LOOP!
193C CA DEX
193D Do EE BNE LOOP
193F AC 0019 RESTORE LD  YTEMP
1942 Do D8 BNE GETNOTE
1944 A9 00 END LDA # 0
1946 8D 4B E8 STA ACR
1949 8D 4A E8 STA SR
194C 8D 48 E8 STA TIM2
194F RTS
1A00 :START OF SCORE TABLE
clock. One bit will be shifted onto the CB2 | of time—the duration of the note—to give
pinevery 255 clockcycles and one complete | a musical score.
waveform every eight shifts, or once | Each note and its accompanying dur-
every 2,040 clock cycles, to give an output ation are laid out as a table, with the
frequency of 490-196 Hz. Loading the first note at the top and the last note at
y . N th ttom.
timer with 100 would give an output fre- ¢ bottom !-Zach note takes the for m of a
uency of 1.250 Hz number which, when loaded into the
el iy y harsiiog Y ) timer register or the delay loop, gives rise
€ ability to generate a delay and | ¢4 3 pote of the correct frequency.
therefore a tone of the desired frequency
is obviously a long way from a full music
program. To do this we need to produce £
a specific sequence of tones or notes,
where each note lasts for a specific length

The duration is performed by a delay
loop like the one used in the software tone
generator, but this time capable of delay-
ing several seconds if necessary; the
length of the delay is determined by a
number stored in the duration part of the
score table.

After each note has played for a specific
duration, a pointer to the current position
in the note table is incremented and the
sequence repeated with the next note,
until all the notes in the score have been
played.

Figure 1 illustrates this process and
listing 1 gives a machine code version of
this program written for the Pet with an
amplifier on the CB2 pin. Figure 2 gives |
note and duration values for use by
listing 1, and figure 3 gives the score for
Auld Lang Syne.

This, however, is a very crude method

| of music generation, since there is no

control over the other components of

(continued on next page)

47

T



(continued from previous page)

sound, amplitude and timbre—a square-
wave output cannot give those two quali-
ties. To give this precise control over fre-
quency, amplitude and timbre we must
use a digital-to-analogue converter, which

Figure 2. Note and duration values
for use by listing |.
Notes D = 2348Hz = Hex 35 on note table
C = 2217Hz = 38
C = 2093Hz = 3B
B = 1975Hz = 3F
A = 1867Hz 43
A = 1760Hz = 47
G = 1661Hz = 4B
G = 1568Hz = 4F
F = I480Hz = 54
F = 1397THz = 59
E = 1318Hz = SF
D = 1244Hz = 64
D = 1174Hz = 6A
C = 1108Hz = 71
C = 1046Hz = 77
Durations S =40 Hex on note table
3/4= =30
1/2= =20
3/8= =18
1/4= =10
3/16= =
1/8= =08

converts a binary number from an eight-
bit I/O port and converts it to a corre-
ponding DC voltage.

A simple D/A converter can be con-
structed from a resistor network, such as
that in figure 4, and its output fed to an
amplifier.

The purest and simplest musical wave-
form is a sine wave which gives a sound
or timbre like a piccolo or flute, and to
reproduce this sound the computer must
be capable of generating a variable-fre-
quency sine wave. If we draw a graph of
a sine wave with the axis being time and
amplitude, and divide the time axis into

equal intervals, each interval will have a
particular value for the amplitude.

L SIEFE | _Nja
; H 27 3 =i= =
R

The sine wave could thus be rep-
resented as a table of values and by going
down the table sequentially and setting
the voltage to that value, the wave could
be re-constructed electrically. Thus, to
produce a fixed-frequency waveform from
a computer, all we need to do is store a
table of the digitised values representing
that waveform and load them one by one
into the D/A converter. When the com-
puter has read through the table, it starts
all over again from the top.

The frequency of the waveform depends
on the length of the table and the time
taken by the computer to load each value
into the D/A converter. Since the program
will be in machine code, the most con-
venient size of table will be 256 bytes, or
one page, since this requires a single byte
pointer which will re-set automatically to
zero after byte number 256.

e
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If the table length is fixed and the time
taken to load each byte of data into the
D/A converter is constant, how do we
vary the frequency? The trick is to use a
variable increment for the frequency table
pointer. So far I have assumed that every
entry in the table is loaded into the D/A

'\’\.L

Figure 3. Score table for listing | to

play Auld Lang Syne, first few bars.

Beginning Address 1A00 note 97F duration 10
o 18
77 08
77 10
SF 10
6A 18
77 08
6A 10
SF 08
6A 08
77 10
7 10
SF 10
4F 10
47 30
47 10
4F 18
SF 08
SF 10
77 10
6A 18
77 08
6A 10
SF 08
6A 08
77 10
8E 10
SE 10
9F 10
77 30

converter. If, however, we load only every
other entry, the output is double the fre-
quency. This allows a variable-length
table but retains the advantages of the
fixed-length 256-byte table.

The frequency range is wide-ranging,
from the lowest or fundamental fre-
quency, using all 256 table entries, to a
frequency 128 times greater—this is dic-
tated by the Nyquist Sampling Theorum,
which states that the maximum frequency
cannot be greater than half the sampling
rate.

The variable increment is achieved by
adding a variable to the table pointer
which could be greater or less than 1 and,
since this variable defines the frequency,
it can be our note input. The note dur-

Figure 4. Circuit for Digital to Analogue converter
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Computer synthesis mmmm
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Figure 5. Digitised waveform with 3| samples per cycle
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ation can be produced in a similar man-
ner to that used in the square-wave music
generator.

By using waveform synthesis and a
D/A converter the computer can produce
music with any required timbre by varying
the waveform table. This table can be
created by digitising an existing wave-
form, or created mathematically either
from a simple function like a sine or by
using the techniques of Fourier synthesis
for more complex waveforms.

This allows the programmer to create
theoretical musical instruments and then
hear how they will sound without having
to build one. This could be of great in-
terest to the instrument maker and com-
poser.

The last component required for high-
quality synthesised music is a control of
of the amplitude or loudness. This is ex-
tremely simple. All that is required is to
multiply each value output to the D/A
converter by a constant between 0 and 1.
If the constant is 1, the output is of full
amplitude; if of 0-5, the amplitude is
reduced to half the maximum. Each note
in the score thus consists of three com-
ponents—the note, the delay or duration
and the amplitude.

The principles proposed so far will en-
able the computer to produce music of
fairly high quality but it can play only a

PRACTICAL COMPUTING May 1979

single instrument at a time. If we could
simulate three or four instruments playing
together, the resulting sound would be
far more impressive.

If we have, say, four instruments, the
output of the four consists of four wave-
forms, each instrument having its own
special timbre, each perhaps at different
frequencies, sometimes all playing to-
gether, at other times as solo, duo or trio.

Feeding this sound into an oscilloscope,
we can see that the resulting waveform
is not four separate waveforms but a
single wave of very complex shape.

Two sources

To see what is happening we must go
back to looking at sound as a pressure
wave in, say, air. With two sources of
sound, occasionally a high-pressure wave
from one instrument may coincide with a
low-pressure wave from another; the
result is that they cancel each other
and the resulting wave would be of normal
pressure and thus have no sound.

o —
37 N 4
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What is happening is that the waves
from each instrument are being added
together so that if two high-pressure areas

coincide, the resulting wave has the aver-
age pressure of the two. Thus to generate
a computer quartet we would use four
waveform tables and four scores to pro-
duce a value for each instrument for out-
put to the D/A converter.

Instead of doing so, the four values are
added together and divided by four to
produce the average value; it is this which
is output to the D/A converter.

The number of instruments which the
computer can play simultaneously is lim-
ited to about four by the speed of the pro-
cessor; with more instruments one is for-
ced to reduce the maximum sampling
rate, thereby reducing the range of fre-
quencies available.

U o . s
e e

I have given a few ideas on how to get
your computer to play music of a reason-
able quality and I hope to hear from some
of you who have tried writing your own
programs.

There is considerable scope for modi-
fication and invention. You could display
each note as it is played on a VDU
screen, a feature which would make an
ideal teaching aid. By using a random
number generator and a table of weighted
probabilities, the computer could be pro-
grammed to compose its own score.

Another variation would be to use the
computer to control a light show in con-
junction with the music generation. [
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Do you wanft fo buy
a MicroCompufer?

Digitus stocks a wide selection of micros
and provides expert advice, sizing and
design. ,

Test some robust, proven computers:

® Apple 11

® Cromemco

® DG MicroNova

® North Star Horizon

® Processor Technology SOL
® Exidy Sorcerer

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

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

[ ] a ) .
Call, write or visit:
S Digitus Ltd
Dumbarton House
68 Oxford Street

London W1
Tel: 01-946 5916

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

Do you need help
fo design and process
your MicroSysfems?

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

® Z80/8080 ® LS| 11
® 6502 ® MicroNova
® 6800

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 Ltd
Dumbarton House

68 Oxtord Street
London W1
Tel: 01-946 5916

PS Applications to join the Register
are welcomed. Please send C. V.
and two professional references.

Does your
MicroComputer
meed soffware?

Digitus supplies application programs,
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

68 Oxtord Street
London W1
Tel: 01-946 5916

Do you want a
MicroSolution for
your business?

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

Others want to buy a solution, a complete
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.

a a
Call, write or visit:
Digitus Ltd
Dumbarton House

68 Oxtord Street
London W1
Tel: 01-946 5916

@ Circle No. 159
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Hard-copy units in the
£1,000 price bracket

HAVING dealt with single-board computers and VDUs for less than £1,000 in the last two months,
we now concentrate on hard-copy printers in the same price range.

As you become more involved with
your system, you begin to realise that
hard-copy is not a luxury but a necessity.
In program development, you realise that
program listings disappear from the edge
of the screen and you need to see all the
code in front of you.

Even if you operate without a printer
during the development stage of your
system, once you are ready to go live you
will almost certainly find the absence of
hard-copy facilities a severe handicap.
For example, if you are producing in-
voices and have to keep transcribing
details from the screen, it negates two of
the main reasons for buying a computer
system—speed and accuracy.

Having recognised that you need a
printer, your problems are only beginning.
For what do you look and who is in the
market?

Newcomers

There are some newcomers to the
market for low-cost printers, some offer-
ing a dedicated product which would not
work very efficiently on competitive
machines, such as Commodore with its
Pet printer, whole others, such as Anadex,
Axiom, and Heathkit offer printers which
may be attached to most machines.

Otherwise the traditional suppliers are
Centronics, a specialist company manu-
facturing printers exclusively, and the
communications specialists such as
Trend and Transtel, supplying ‘tele-
printers’ for use as receive-only (RO)
devices in Telex transmission.

Most of the products offered invariably
will be matrix printers—with the alpha-

betic and numeric characters formed in a
matrix of dots, say seven high by five
across, rather than by means of wholly-
formed characters with a printhead
sweeping scross the paper.

In a 7X 5 dot matrix printhead, seven
impact needles are arranged vertically,
their total being the height of a character.
If for example, an ‘E’ is to be printed, as
the printhead begins moving all the
needles will be activated in the first posi-
tion; only the top, bottom and middle
needles in the second and third positions;
and only the top and bottom needles in
the fourth and last position.

Cost factors
The process is ideal for conversion to

‘soft logic’ and most printers now on the

market boast microprocessor control.
Some of the printers offered are of the
non-impact type—thermal or electrostatic
printers, such as the Centronics Micro-
printer, the SCI Model 1110-S, and the
Axiom EX801/820. Advantages claimed
for them are quietness, speed and reliabili-
ty. On the debit side are the cost of
specially-sensitised paper and the lack of
multiple copying facilities.

Total cost of ownership, therefore,
must be considered against the initial
financial outlay for a printer. The costs
include annual maintenance charges,
paper and ribbon stationery, and print-
head replacement or re-furbishing.

One term you are likely to encounter is
vertical forms of format unit (VFU). It is
a method of telling the printer the length
of a form. The simplest VFU is probably
the pre-set type in which the operator
selects one of several standard form

lengths. Older systems use an external
punched paper tape loop, with different
tape lengths corresponding to different
form lengths, but modern VFUs normally
are set under software control.

Continuous stationery can be moved
through the printer by means of friction-
feed as in the case of teleprinters, or
sprocket-feed, in which case perforated
paper is required. The edge perforations
are engaged in the sprocket teeth situated
either at the ends of the platen—the bar
against which the print head needles
strike the paper—or above it.

Some printers have upper-case charac-
ters only, while others will offer upper-
and lower-case as standard, or as an op-
tion only. Where lower-case is offered it
should be established whether this in-
cludes descenders for letters such as
g, j, P, q and y; that requires normally a
nine-needle printhead where a seven-
needle printhead would otherwise be used.

Operating speeds

Operating speeds will be quoted in
characters-per-seond (cps) but that is
usually the maximum rate and is affected
by factors such as baud rate and buffering
technique. The larger the buffer, the grea-
ter the volume of data which may be
transmitted from the computer at high
transmission speeds. That may be highly
desirable in time-sharing minicomputers
but in the case of dedicated microcom-
puters it is something of a luxury.

Details of such terms as column-
widths, interfaces, ASCII codes, baud
rates and parity checking were given in
last month’s review of VDUs.

Anadex

ANADEX offers two printer models which
might be of interest to hobbyists. The
DP-8000 80-column and the DP-1000 40-
columndotmatrix printerssell for £575and
£465 respectively, plus VAT, to end-users.

Both models offer ‘a choice of three
interfaces—serial RS$232C or 20mA cur-
rent loop, or parallel. Transmission
speeds on serial interfaces range from 110
to 9,600 baud by means of an integral
selector switch. Input character codes of
10 or 11 bits are accommodated.

A Data Terminal Ready (DTR) hand-
shake signal is generated to indicate when
the internal buffer can accept data. Three
lines (240 characters) of FIFC storageare
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provided. An optional buffer of 2,048
characters extra capacity for VDU dumps
and other applications is available for £35.

The parallel interface accepts input
data at a maximum closed loop rate in
excess of 1,000 characters per second.
Input data and all interface control
signals are TTL (Centronics) compatible.

Characters are formed ina 9x7 dot
matrix from a 96 ASCII character set.
Anadex claims a printhead life expectancy
of 100 million characters and a nominal
speed of 112cps.

The DP-8000 will accept fan-fold,
sprocket-fed paper 9-5in. wide for orignal
plus three copies, loaded through the
bottom or rear of the printer.

Other features include an out-of-paper
detector, programmable forms length and
skip-over perforations control to inhibit
printing on the last 15 lines, up to eight
vertical tab positions, and switchable
double-width printing.

The DP-1000 has most of the foregoing
features but is a 40-column printer and can
be supplied with a tally roll take-up
mechanism. With this feature and the use
of pressure-sensitive, multiple-copy paper,
one printed copy may. be torn off as
required and a record copy is rolled-up
internally.

Anadex Ltd, Dorna House, Guildford
Road, West End, Woking, Surrey. Tel:
(09905) 6333.

(continued on next page)
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Centronics

CENTRONICS Data Computer (U.K))
launched the Microprinter-SI early in
1977. Featuring a seven-bit serial
RS232C interface and standard ASCII 96
upper- and lower-case character set, the
S1 operates at rates from 50 to 9,600 baud
1 and produces copy on aluminium-coated
paper by discharging an electronic arc to
penetrate the coating—Iless than one
micron thick. Toners and ribbons are not
required.

The printed characters, unlike those
resulting from thermal printing, are
impervious to light, temperature and
humidity. The finished printed page,
Centronics says, may be reproduced on
any office copying machine. Up to 80
columns may be printed on 4%in. roll
paper. The Sl is equipped with a 192-
character FIFO buffer and is factory-set
for transmission at 1,200 baud (120cps),
no parity, and one stop bit.

Standard features include software-
selectable condensed and elongated char-
acters (5, 10 or 20 characters per inch),
software-controlled underlining, and out-
of-paper audio alarm.

Another printer which falls just within
the £1,000 limit is Model 779, costing £995
with standard parallel interface. A serial

interface will add around £80.

The 779 operates at 60cps at a print
density of 10 characters per inch or 100cps
at 16:5cpi. Characters are formed in a
5%X7 dot matrix from a 64-character
ASCII set.

Forms handling is by means of pinch
roll feed on roll paper up to 9-8in.
(250 mm) diameter mounted at the rear of
the printer. A ribbon cartridge contains a

continuous ribbon in a mobius loop,
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which means that both sides are used on
alternate passes over the printhead.
Operator controls include print switch,
forms thickness, vertical and horizontal
forms positioning, print density and power
on/off.
Centronics Data Computer (U.K.) Ltd,
Petersham House, Harrington Road,
London SW7 3HA. Tel: (01) 581 1011.
Price: £475 with serial interface, £395
with parallel interface.
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Commodore Systems
COMMODORE SYSTEMS began U.K. assem-
bly of the Pet Microprinter in September,
1978 at Eaglescliffe.

Model 2023 supersedes the 2020, hav-
ing been re-designed to offer significantly
better quality and a highly-reliable print-
head. The printer (80 columns 7 X 6 needle
matrix impact) produces an average print-
ing rate of 93cps.

It is designed as a dedicated Pet printer,

printing all Pet graphics, including reverse
and lower-case characters, and double-
width capital letters. The.printer is micro-

processor-controlled and thus is capable
of accepting format statements under pro-
gram control for small business and
engineering applications. Price: £594.
Model 2022 is a tractor-feed taking
84in. plain paper and producing up to
four copies for business applications such
as mailing labels, standard customised
forms, and salary cheques. Price : £696.
Commodore Systems Division, 360 Euston
Road, London NWI1. Tel: (01) 388 0621.

Heathkit

THE H14 is designed for use with H8 and
HI1A computers but can be used with
most computers through its serial
RS232C or 20mA current loop interface.
It uses a normal inked ribbon and
impact matrix printhead to produce re-
ports on regular paper. Characters are
formed in a 5 X 7 dot matrix in upper- and
lower-case with a 96-character ASCII set.
Standard spacing is 10 characters per inch
(80 columns)and selectable by hardware or

software, with switchable 16-5 characters
per inch spacing (132 column). Twelve
characters per inch spacing is software-
selectable only.

Standard line-spacing is six lines per
inch, with eight lines per inch selectable
by software. Maximum printing rate is
165¢ps and the printhead temperature is
monitored after each line and then limited
by slowing or stopping the printing. The
maximum throughput is determined by
print density and ambient temperature.

The sprocket paper feed takes edge- |

punched continuous fanfold stationery
from 3 to 9-5in. wide. For forms control,
11in. form is selected at power-up.

The asynchronous bit-serial interface
transmits data at rates from 110 to 4,800
baud with one start, eight data and two
stop bits on 110 baud, and one stop bit on
all other baud rates. The line buffer has a
capacity of 256 characters.

Heath (Gloucester) Ltd, Gloucester GL2
6EE. Tel: (0452) 29451.
Price: £382-68.

Peripheral Hardware

MoDEL 1110-S, designed and manufactured
by SCI Systems Inc, is marketed here by
Peripheral Hardware. It employs a new
revolving printhead to achieve a print rate
of 2,200cps, and, fitted with an integral
3,264-character buffer (24 lines by 36
columns), the contents of which may be
printed in less than 1-5 seconds on 4in.
wide aluminium-coated paper. Peripheral
{ hardware claims that at speed it only takes
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79 seconds to print Shakespeare’s Hamlet.

The printing mechanism, available
separately for OEM purposes, contains .
three matrix brushes in a revolving print-
head and has only nine moving parts. The
print cartridge can be replaced in a few
seconds and a life of 25 million characters
is claimed.

Supplied with CCITT-V24 (RS232C) or

20mA current loop interface, 5x7 dot

matrix characters are printed 10 to the
inch horizontally and seven to the inch
vertically in black on a silver background
from a 64-character ASCII set. Options
provide for a 96-character ASCII set and
7% 9 dot matrix characters.

Peripheral Hardware Ltd, Doman Road,
Yorktown Industrial Estate, Camberley,
Surrey. Tel: (0276) 62711.

Price: £745.
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Personal Computefs Ltd

THE AxioM EX-801 is available from Per-
sonal Computers, the U.K. agents for
Apple. It is an intelligent printer, designed
around the Intel 8048 microprocessor,
and offering 256-character buffering, 96-
character ASCII set expandable to 256
characters, with user-programmable fonts,
reverse printing, three character sizes for
80-, 20- and 40-column formats, and full-
duplex capability.

A choiece of serial RS232C or 20mA

current loop, or parallel ASCII interfaces
is available, together with options of a 128
ASCII character set, up to 2K bytes of
user-programmable ROM (UV erasable
type) which may be used to call subroutine
blocks, and buffer expansion to 2K charac-
ters.

Each EX-801 has a case, power supply,
character generator, low paper detector,
bell, built-in self-tester and paper-roll hol-
der. High-speed electrosensitive printing
takes place at up to 160cps. Price: £349;
switchable serial/parallel interface £110.

Model EX-820 is a plotter version of
the EX-801 with high-resolution graphics
generated by user commands in software.
The user can define the size of each graphic
field and can choose from three pre-
programmed horizontal dot resolutions
up to 128 dots per inch. Once the fields
have been designed, the EX-820 formats
graphic and alphanumeric printouts
automatically to specifications. Price:
£699, including Apple interface card.
Personal Computers Ltd, 194-200 Bishops-
gate, London EC1. Tel: (01) 283 3391.

Transdata

MODEL 313 operates at a 30cps and has a
64-character buffer to allow data input
during carriage return. The standard
model uses a 96-ASCII upper- and lower-
case character set and options are avail-
able for APL and CCITT No 2 (Baudot)
codes. Characters are produced on to
thermally-sensitive paper by an electronic
process whereby the characters are form-
ed from a matrix of 35 elements.

The platen assembly forms an electro-
magnet which is energised each time print-
ing occurs by holding the metal head
against the paper with equal pressure for
the whole length of the platen. This eli-
minates maintenance adjustments of the
printhead-to-paper position.

Transdata claims that the 313 has been
designed to eliminate preventative main-
tenance and that no routine adjustments,
lubrication or checks are required. The
user may choose between RS232C or
20mA current loop serial interfaces.
Transdata Ltd, 11 Garrick Street, London
WC2 E9AR. Tel: (01) 240 2713.

Transtel

MODEL AH has a standard serial CCITT
V24 interface or, if required, an audio
frequency modem, switch-selectable to
operate at any three standard speeds up to
30cps.

Five- and six-level telegraph codes are
available in addition to eight-level
(8-bit) ASCII codes in 64, 96 or 128
character sets with upper- and lower-
case, national character variations,
weather symbols and bold or expan-

ded characters by on-line control.

Characters ar¢ formedina5x 7or 5x 5
dot matrix on original plus up to two
copies of plain or pressure-sensitive paper
in rolls or fanfold of up to 5in. diameter
and six or 8%in. wide. A printhead life of
300 million characters is claimed, as is a
sound level of 60db at a distance of one
metre.

Other features include last-character
visibility, half-line spacing (forward or
reverse), 10 or 11 characters per inch and 6

or 4-4 lines per inch spacing, automatic
carriage return and line-feed, underlining,
odd or even parity checking, and 20-
character answer-back option.

A number of accessories are offered
such as low paper switch, power line filter,
fanfold adaptor, paper winder and pedes-
tal.

Transtel Communications Ltd, Swinton
House, 324 Grays Inn Road, London WC1.
Tel: (01) 278 3115.

Price: £895.

Trend Communications
THE TREND 800 uses standard teleprinter
paper in rolls up to Sin. in diameter for
printing on originals and up to three
copies. Paper storage is contained com-
pletely within the printer.

Operating at up to 30cps, characters are
formed in a 7% 5 dot matrix with black/
red printing provided by the use of a
standard typewriter ribbon, at 10 charac-
ters per inch on 80 columns.

The user may select from one of two
character sets, either CCITT International
Telegraph Alphabet code 2 (5-level) with

one or one-and-a-half stop bits, or code 5
(8-level) with one or two stop bits, all with
odd or even strap-selectable parity. Op-
tional answer-back is available in 31
characters.

The standard interfaces are CCITT
V28/RS232C, double current, 20mA
single current loop, and parallel. Serial
interfaces are switchable from full- to
half-duplex for transmission rates from 50
to 300 baud.

Character-viewing is provided by auto-
matic advance on the platen on a pause in
printing. When printing continues, the

platen returns to its original line. An
audible warning is sounded 10 character
positions before end of line, and a paper-
low indicator is included as standard.
Forms control is by means of friction
feed.

Operator controls power .on/off, on-
line/oft-line, baud rate selection, print
adjustment for multiple copies, and paper
advance lever.

Trend Communications Ltd, St John’s
Estate, Tylers Green, High Wycombe,
Bucks HP10 8HW. Tel: (0494) 40171.

Price: £870. a
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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
e Sales Ledger «

Purchase Ledger o
Mailing e Scientific.

_ The Horizon compuiter
includes:-

Specification
Zilog ZBOAMPU « S-100 bus (12 slots) ¢ Solid
well-built case e Up to four Shugart mini-floppy
disc drives. 180KB each e Serial port for CRT or
Teletype ¢ Real-time clock on motherboarde
- y Optional additional
= | serial port and
parallel port e
Powerful operating
system and monitor
* Access to wide
range of S-100
special application
boards.

Languages
Powerful Basic including sequential
and random access disc files e
formatted output e strings e line
editor e machine language CALL ¢
many other facilities. Optional
additional software
(under CP/M
operating system)
includes BASIC
compiler, FORTRAN and COBOL.
Horizon Z80A computer with 2 double~density
disc drives and 24K RAM £1.823 (exclusive of
VAT and carriage).

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
Eurocalc Ltd., 55/56 High Holborn,

London. W.C.1. (Tel: 01-405-3113). (Tel: 01-580-7383).

HUNTS
Micropower, 26 High Street, Great

SURREY

Lion House Microcomputers,
227 Tottenham Ct. Road, London. W.1.

Radix 2 Technology Ltd.,

Sumiock Bondain Ltd., 15 Clerkenwell
Close, London. EC1R 0AA,
(Tel: 01-2532447).

MIDDX
Jacobs Computer Systems Ltd.,

Paxton, Huntingdon, Cambs.
PE19 4RF. (Tel: 0480-213785).

HANTS

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

(Tel: 0962-69368).

LANCS & NORTH WALES
Cortex Computer Centre, 25/35 Edge
Lane, Liverpool. (Tel: 051-263 5783).

KENT

92 Wimbledon Hill Road, Wimbledon,
S.W.19. (Tel: 01-946-8887).

DORSET

Micro Systems Specialists, Market
Place, Sturminster, Newton, Dorset.
DT10 1BB. (Tel: 0258-72946).

CAMBS

Wisbech Computer Services Ltd.,
10 Market Street, Wisbech, Cambs.
(Tel: 0945-64146).

Microtek Computer Services, 50 Chislehurst Road, Orpington,

Kent. (Tel: 66-26803).

Tor Business Systems, 83 Timberbank, Vigo Village, Meopham,

Kent. (Tel: 0732-822956).

ESSEX

36 Bengeworth Road, Harrow, Middx.
HA1 3SE. (Tel: 01-908-1134).

SOUTH WALES

Micro Media Systems, 12 Clarence
Place, Newport, Gwent,

(Tel: 0633-50528).

LINCS

Loveden Computer Services,

167 Bartowby High Road, Grantham,
Lincs. (Tel: 0476-72000).

UINOX

COMPUTER SYSTEMS LTD.

“Kleeman House” 16 Anning Street,
New Inn Yard, London EC2A 3HB.
Tel:01-739 23879 01729 4460.

Micro Software Systems Ltd., Stanhope House, High Street,
Stanford-le-Hope. (Tel: 03756-41991/2).

@ Circle No. 160
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WE HAVE a Pet, we talk to many people
with Pets, we receive press releases about
Pet-compatible products, and we see Pet
items from user group magazines around
the world.

We have described Mike as the focus
for the Pet pages because he is well-
placed to channel Pet information to us.
He does not edit the pages, though, and if
you have a contribution, you can send it
1 directly to us.

All clear? Incidentally, all of this also
applies to the Tandy and Apple pages.

Calling all inventors

SOME Pet users are now meeting a serious
problem with the user port. By the time
you have added a parallel printer, a TV
interface, the output for a sound generator,
a light pen and all the other goodies, you
will be a little tired of plugging and un-
plugging connectors. Add to this the risk
of doing damage to the Pet when trying
new ideas and you have a serious problem.

Ideally, we would like to have all these
gadgets plugged-in togetherand be able to
select one or combinations of them at any
one time, The switching device should also
isolate the Pet from any nasties which,
might creep in from the outside world.

If this device could also display the
status of the user port points—by LEDs
perhaps—and buffer the output, we would
all be happier, assuming a reasonable
price, of course. If anyone dreams-up any-
thing suitable, please let us know. We
could either publish the circuit or have a
prototype made.

News about IPUG

IPUG membership is now about 250 and
still growing. Members seem to be divided
equally between those in small businesses,
education and hobbyists. With the price
of Pets falling and with the new 4K Pet at
£496, there could soon be many more
private owners as well—after all, it is
certainly the easiest way to learn about
microcomputers.

The group is now offering a program
exchange library for non-copyright mater-
ial. It still has a renumberer, a parallel
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(IPUG).

These pages represent an independent collection of news and
views for owners of the Commodore Pet. If you wish to con-
tact Pet Corner, send articles or ideas directly to us. We are
not connected with Commodore or with the official Commo-
dore-run Pet Users’ Club, though we wish it well. We give
space to Mike Lake, of the Independent Pet Users’ Group

printer drive routine and a music program
at £2-50 each.

Because of the wide spread of member-
ship, certain individuals have agreed to
act as regional organisers. If you live near
them, they would certainly tell you more
about IPUG and its activities. Remember
membership is £2-50 for 1979 payable to
IPUG and sent to Mike Lake at 9,
Littleover Lane, Derby.

South-east : John Nuttall, The Presbytery,
West Street, Shoreham-by-
Sea, Sussex.

: Jim Cocallis, 20 Worcester
Road, Newton Hall Estate,
Durham.

: Brian Bloomfield, Little Or-
chard, Hill Farm, Radlett,
Herts.

:G A Parkin, Robert May’s
School, West Street, Odiham,
Hampshire.

North-east

Herts

Hampshire

Berkshire :A J H Walter, 7 Parkside
Road, Thatcham, Newbury,
Berkshire.

Liverpool : John Stout, 6 College Avenue,

Formby, Lancs. L37 3JJ.

If anyone would like to volunteer to
help in other regions, Mike would cer-
tainly like to hear from them.

Mike has also been arranging discounts
for members:

@ Intex Datalog of Eaglescliffe is offering
five percent off all purchases, including
a dust cover for the Pet at £4-95.
This must surely be a good buy; if you
have not opened your machine lately,
look inside—dust seems to be every-
where.

@ Rockcliffe Bros of Liverpool will give
10 percent discount to group members
on all books purchased there.

The Independent Pet Users’ Group is
keen to make contact with any other
groups formed around other machines
using the 6502 processor. There is much
information which could be shared be-
tween the groups, especially on machine
code programming.

Replies
Replies to some of the questions on the
February Pet pages:

@ TV interfaces: HB Computers in Ketter-
ing offers one at £45:99, DAMS of Liverpool

Some people apparently are unclear about the way Pet Corner operates. Here are the facts. In the
editorial office we have an in-tray marked Pet pages. Into it goes all the news items and other
Pet-orientated information we obtain. The bulk of the input is provided by Mike Lake, of IPUG,
though he is by no means the sole source.

has one at £25. We have seen neither so
cannot comment on their performance.

@ Connectors: HB Computers also has Pet
connectors at £3 for 80-way, £1-60 for 12-
way, and £2-55 for 24-way. As far as we
know they do not have covers.

@ The cassette unit: CBM has found a way
to solve the partial erasure problem and
the method, originating from its people in
London, is being evaluated in the U.S.
We'll try to keep you posted.

Floppies and printers

AT the recent Microsystems exhibition,
Commodore displayed its new dual floppy
system for the first time and Mike
examined it. It has a capacity of 340K
on two discs and is connected to the Pet
through the IEEE port. The system was
shown attached to the new 32K Pet which
includes the full-size keyboard.

In use, the floppy proved to be fast and
easy to use. Commands to it are similar to
those for other IEEE devices, so users will
find it very easy to adapt. Inside the box is
an impressive array of electronics, includ-
ing two microprocessors and 8K of disc
operating system in ROM. This, of
course, means that the floppy makes no
demands on the Pet memory and leaves
the full 32K on the Pet available for Basic
programs,

At the show, Commodore demonstrat-
ed the loading of programs and the organ-
isation of sequential files. Random-access
files are promised for the production
version of the system; whether this will
require an enhancement of the present
Basic is not yet clear. Obviously you
wouldn’t want to pay almost £800 for
sequential filing, though—you would buy
a faster cassette-type unit.

The unit on display suffered one or two
minor hardware problems; an error light
kept showing and embarrasing everyone,
and there are still obvious shortcomings in
the Disc Operating System. They should
be fairly easy for Commodore to sort out,
though. The price is £799 including VAT.

Commodore was not able to show the
printer at the exhibition but latest photos
and specifications would seem to indicate
that it will be worth waiting for, even at
the increased price of £696 for the tractor

(continued on page 57)
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You'll laugh when you see
how easy choosing a
small business computer can be.

Computer Guides-
Guide to Small Business Computers 1979.

The complete directory/handbook
that makes selecting the right small
business computer for you simpler, faster ——

and more cost-effectivAe. . i 1t’s all due to
Written for the non-technical C ter Guid
businessman this annual publication. ~OMputer Luldes

provides all the latest facts about small ™——__
business systems on the market now.

It also interprets these facts so that
you can compare and judge these systems
against your own criteria.

Choosing the wrong small business
computer can lead to expensive mistakes.
The guide to Small Business Computers
will save you time and money.

Contents 160 pages, 81 suppliers
listed, over 250 configurations listed and
priced.

Introduction Including significant
steps in selection and installation.

Suppliers Guide H.Q. contact and
address, regional offices, major European
offices, systems available, brief notes on
company/systems.

System Guide Tabulated data - notes el e

on .interpretatioln and Other important I Pleasesendme______ copy(ies) of the Guide to l
guidelines relating to: confidence in g SmoliBusiness Computers 1979, i
supplier cost of acquiring system, support, J Olencoseachequefor i
ease of use, cost of applications, availability o e v
of languages and packages, growth I yeompanyfor |
paths/u pgrading on-line facilities, B oPease charge my credit card No. |
interfaces to other systems. | Name I
Consultants Guide How tochooseand I - |
use a consultant, listing of consultants. L Ceuaiy i
Critical features Specification for B Address i
tender, through shortlisting to contract, | ]
dealing with data communications, future 1 ]
developme nts._ J Post nowto Computer Guides Léd |
Case Studies | e ey o e |
--—-—--—---—---d
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(continued from page 55)

feed version. Those who have ordered the
old version will be allowed to purchase the
new printer at a reduced price.

The new 32K Pet was also impressive.
The full-size keyboard is a joy to use and
the green display was very relaxing to
watch; let us hope this display is available
on the production model.

Inside, the main logic board has been
altered radically, allowing for 32K of
RAM on board, 14K of ROM and room
for another 8K of expansion ROM. The
power supplies have also been modified,
so presenting a far more powerful system
in a much neater manner.

Inputidea

IF YOU have had the problem of your pro-
gram stopping because someone pressed
RETURN without putting in anything
for an INPUT statement, here is one
possible method:
10 OPEN 1,0
20 INPUT 1.A$

Line 10 opens an input file from the
keyboard. If RETURN is pressed during
execution of line 20 than a null string, *“*’
is returned. Don’t forget to close the ﬁ]c
when you have finished with it.

Listings

FOR a program listing on an IEEE printer,
all you have to do is use the CMD
instruction then LIST. Normally this
cannot be done for a printer attached to
the user port, though, but we have one
easy way to do it. The program is first of
all listed on a blank tape using the CMD
instruction; it is then read back in as data
by another program which lists it to the
printer. This is how it looks;

POKE243,122:POKE244.2
LOAD A BLANK TAPE ON UNIT # 1

CLOSE1

RUBBISHBGFGTR

THE PROGRAM IS NOW "LISTED"” ONTO TAPE.
TO GET IT OUT TO PRINT JUST RUN THE
LISTING PROGRAM

10 OPEN:B$="":PRINT"S"

20 GET# 1,AS: IF(S'I’)AND64THENX USR(0):END
30 IFA$=CHRS(13)THENS0

40 B$=B$+A$:GOTO20

50 PRINTB$:B$ ="

60 IFPEEK (245)(24THEN20
70 X=USR(0):PRINT"S":GOTO20

More languages

WE HAD a letter asking if thereisa PILOT
implementation for Pet. We're checking
U.K. availability but there is certainly one
U.S. source—Peninsula School Computer
Project, Peninsula School, Peninsula Way,
Menlo Par, CA 94025 has a fully-
documented Pet PILOT on cassette for
about $20.

While we are on the subject of lan-
guages, Len Lindsay has found a Pet ver-
sion of FORTH for $35. FORTH is a
program development language. Writing
programs in FORTH is easier and quicker
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than using assembler, and when you run
them you’ll find that the FORTH pro-
grams frequently perform better, by run-
ning faster than assembly code. The con-
tact address is Programma Consultants,
3400 Wilshire Boulevard, Los Angeles,
CA 90010.

Petty irritations

MARCH was a bad month for hitches and
glitches as far as we were concerned. Here
are the revised and hopefully correct ver-
sions of those two line number routines
we printed :

RENUMBER )

59900 REM LIST THIS PROGRAM, LOAD

TARGET PROGRAM, “RETURN" 60000—

RUN 60000

INPUT “RENUMBER OLD LINE NUMBERS

FROM *;LI: INPUT “"THOUGH";L2

INPUT *'AS NEW LINE NUMBERS FROM

*;L: “INPUT “IN STEPS OF"; D

60020 K—1025: 8=256

60030 N=PEEK (K+2)+6=PEEK(K =3)

60040 IF N=0 OR N)L2 GOTO 6000

60050 IF N>=L1 THEN PRINT N,L: POKE K +2,
Il:-lNT(L/6)=6: POKE K+3,INT(L/6):

=L+D
K =PEEK(K)+6=PEEK(K +1): GOTO 60030

0 REM AUTO LINE NUMBERER

3 YI:%= I%O'REM THIS IS THE NEXT LINE

4 PRINT *“(CLR, 3DOWN) JNS:

5 GET K$:IF K$="" GOTO §

6 PRINTKS;:IF ASC(K$){>13 GOTO

7 NS=NS+10:PRINT*3N$=";NS:PRINT*RUN
3I(HOME)"

8 POKE 525,4:FOR 1=1TD 4=POKES525+1,
13=NEXT=END

60000
60010

60060

Formatting tricks

AN anonymous correspondent—signing as
‘Pete the Pet Maniac’—sent some tips for
programs. We tried some of them and
most of them work, so from time to time
we will print them.

Here are two money-handling functions
to start. This simple statement will en-
sure that your variable Z isrounded-offto
pounds and pence with two decimal
places:

100 Z = INT (100 X A + .5)/100

This one eliminates the Pet habit of
ranging text to the left—very irritating if
you are trying for a column of figures to
line up on top of each other:

100 A$ = STRS(UNT(A)
110 IF INT (ABS(A)(1 THEN AS$ = “1"
120 PRINT TAB (20-LEN(AS):A

This puts the decimal point in column
20-—obviously you can choose that for
yourself—and the variable A is ranged to
the right around it.

Cursor control

MANY GAMES programs need the cursor to
be moved to a particular point on the
screen before something is printed-out. If
cursor control characters are placed in
every PRINT statement, far too much
memory is used and a messy program is
produced.

The best method to control the cursor is
to define two character strings, one con-
taining a string of 24 cursor down com-
mands and the other 29 cursor across
commands. A subroutine is written to

e Pet corner mmmmm

return the cursor to HOME and then move
it to the desired place on the screen.

In this program, which allows you to
draw on the screen, the strings are set up
in lines 100 and 150 and the position
desired is determined in lines 850to 1050;
line 1100 then moves the cursor to the
correct place. This line could be a sub-
routine if it is likely to be used in several
places within a program.

Also note that lines 1150 to 1450 check
the value in location 515; this location
contains the representation of the last key
pressed on the keyboard. To discover
what all the representations are, keep
peeking 215 while you press different keys.

DRRNI NG PROGRAM

THIS PROGRAM ALLOKS YOU TO DRPN ON THE
SCREEN.  CONTINUQUS MOYEMENT IS OBTRINED
BY CHECKING LOCATION 515 FOR THE LAST
KEY DONN.  IF PEEK(515)=255 THEN NO KEY
1S BEING PRESSED.

YOU WILL NEED TO TAKE OUT THE X=USR(@)
CODE IF YOU ARE NOT USING THE IPUG PRINT
ROUTINE FOR A SWTP PR4O PRINTER. YOU
CAN, OF COURSE, MODIFY THE PROGRAM TO
PRINT ON ANY PRINTER YOU MIGHT HAVE.

186 CD$="RAGNGAGAGACOACRANANACAGRA"

150 CA$="R11111131111111111111111111111
1111111117"
.2% PRINT®S RARTIST’S PROGRAMR

258 PRINT"GQFRESS 8 FOR UP, 2 FOR DOWN“

300 PRINT"G 4 FOR LEFT, 6 FOR RIGH
TI

358 PRINT"Q ‘RETURN‘ FOR RESTART"
480 PRINT'Q “SPACE” TO PRINT TO PR

RMAKE SURE IT‘S CONNECT

560 INPUT"GOMHAT SYMBOL DO YOU KWANT TO
DRAN WITH"; C$

556 C$=LEFT$(C$, 1)

680 PRINT“QQWHERE DO YOU WANT TO START?

48"
458 PRINT"
EDR"

650 PRINT"01=TOP L, 2=TOP R, 3=BOTTOM L

780 INPUT"4=BOTTOM R, S=CENTRE"; S%

758 IFSZC10RSIOSTHENGSE

880 ONSZGOT0850, 508, 950, 1688, 1850

850 P1=0:P2=0: G0T01100

980 P1=0: P2=39: G0T01100

958 P1=24:P2=9: 607011682

1880 P1=24: P2=39: GOT01108

1858 P1=12: P2=13

1408 PRINT"S"; LEFT$(CD$, P1+1); LEFT$(CR$
»P241); "R R™;

1150 1%=PEEK(515): IF1Z=255THENL158

1200 IF1%=SETHENPRINT"1®;C$; "QIR R"; : GO

T01159

1250 IFIZ=18THENPRINT"]";C$; "QIR R"; : GO
T01156

1390 IFIZ=41THENPRINT"1%;CS$; *R R"; : GOTO
1150

1350 IF1%=42THENPRINT"1"; C$; “JIR R*; : GO
T01158

1400 IFIZ=6THENX=USR(@): GOT01158

1450 IFIZ=27THEN7S8

1569 GOT01158
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COMPUTING BOOKS

BASIC LANGUAGE
Albrecht, B., Basic for Home Computers
Allcock, D., Illustrating Basic
Coan, J. S., Basic Basic
Coan, J. S., Advanced Basic
Gosling, R., Beginning Basic
Kemeny, J. Basic Programming
Nagin, P., Basic with Style
Schoman, K., Basic Workbook
Sirion, D., Basic from the Ground Up

POPULAR COMPUTER TITLES
Arnold, R., Modern Data Processing £6-60
Boyle, J., Digital Computer Fundamentals £12-85
Clifton, H., Business Data Systems (a Practical Guide to
Systems Analysis; Data Processing) £6:00
Dijkstra, E., Discipline of Programming £1510

Fry, T., Computer Appreciation £3-50
Fry, T., Further Computer Appreciation £4-25
Hansen, P., Operating System Principles £16:30
Hansen, P., Architecture of Concurrent Programs £16-00
Hill, F., Digital Systems, Hardware Organisation and

Design £9-00
Motil, T., Digital System Fundamentals £7-60
Peathan, J., Design of Digital Systems £7-90 Graharp,
Rosen, A., Word Processing £11-50 Hobbyists
Wirth, N., Systematic Programming £12-75 Haviland,
Wirth, N., Algorithms - Data Structure = Programs £16-20 Building s
calculator ¢
Heiserman,
puters
Hilburn, J.
Software a
Complete :
gramming ¢
rOprocessol
Klingman, I
Outstandin;

X . COOKBOOKS -
Tracton, K., BASIC Cookbook ; i
Lancaster, D., TTL Cookbook £7-00 :?é;tlisnlg)o;\}/l
Lancaster, D., RTL Cookbook £4-65 tion device
Lancaster, D., CMOS Cookbook £8-20 microelectre
Jong, W, IC Op Amp Cookbook £10-00 Korn, G. A
Lancaster, D., T.V. Typewriter Cookbook £775 Syste,ms fo
Lancaster, D., Cheap Video Cookbook £7-00 This book
Jong, W., IC Timer Cookbook £7-50 application
Lancaster, D., Incredible Secret Money Machine (a how to eceal A
cook book for setting up your computer or technical Leven’tha.l’ |
business) £4-95 Lewis, T.

tions

Altman, L., Microprocessors . £10-65
Gives a general overview of the technology design ideas and
explains practical applications.

X Bursky, Microcomputer Board Data Man
Altman, L., Applying Microprocessors £12-00

Bursky, D., Microprocessor Data

Follow volume which takes you into the second and third
generation devices.

Aspinall, D., Intro to Microprocessors £6:40
Explains the characteristics of the component.

Barden, W., Z-80 Microcomputer Handbook £7-65
Barden, W., How to Buy and Use Minicomputers and Micro-
computers £7-15
Discusses these smaller computers and shows how they can
be used in a variety of practical and recreational tasks in the
home or business.

Includes ‘complete discription of the p
circuits, architecture, software, etc.
Duncan, Microprocessor Software Enginee
Freiberger, S., Consumers Guide to Persoi
Microcomputers

Frenzel, L., Getting Acquainted with Micr
This is an invaluable book for those who
about hobby and personal computing.
Gilmore, C. M., Beginners Guide to Micrc

Rao, G. U., Microprocessors and Micro

Barden, W., How to Program Microcomputers £7-00
This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola MC6800
and MCS Technology MCS6502 microprocessor.

Barna, A., Introduction to Microcomputers and Micro-
processors £7-50
Provides the basic knowledge required to understand micro-
processor systems. Presents a fundamental discussion of many

topics in both hardware and software. The principles, concepts and applications
Bibbero, R. J., Microprocessors in Instruments and Control computer based on the 8080 microproc

X ) £12:45 emphasis is on a computer as a controlle
Introduces the background elements paying particular regard Scelbi, 6800 Software Gourmet Guide and
to the dynamics and computational instrumentation required Scelbi, 8080 Software Gourmet'Guide and
to accomplish real-time data processing tasks.

A completely up-to-date report on the ¢
microprocessors and microcomputers wri
leading experts. It thoroughly analyses «
equipment including associated large
hardware and firmware.

Rony, P, H., The 8080A Bugbook : Microcc
& Programming

Order from




£2-20
£7-50
£7:50
£4-75
£6-10
£4:00
£3-70

\., Microprocessor Programming for Computer
£7-00
N. P., The Compulator Book £6-20
ﬁgr calculators and minicomputer hardware with
hips.
D. L., Miniprocessors from Calculators to Com-
£4-85
L., Microcomputers, Microprocessors, Hardware,
d Applications £16-95
and  practical introduction to the design, pro-
yperation, uses and maintenance of modern mic-
s, their integrated circuits and other components.
1., Microprocessor Systems Design. £16-95
2 for its information on real microprocessors, this
an introduction and a detailed information source
r a dozen processors, including new third genera-
s. No prior knowledge of microprocessors or
onics is required for the reader.
.., Microprocessor and Small Digital Computer
Engineers and Scientists £19-00
covers the types languages, design software and
s of microprocessors.
Viicroprocessor Interfacing Techniques £7-50
ntro to Microprocessors £16-70
G., Mind Appliance Home Computer Applie;-
£4-75

al £5-40
£5-40
rocessor. Support

ving £13-50
nal Computing and
£5-50

oprocessors £7-10
yant to know more

processors £4-75
processor Systems

£20-50
tate of the art of
tten by one of the
urrently available
scale integration

ymputer Interfacing
£7-60

-of an 8-bit micro-
ssor IV chip. The

Cookbook  £7-80
Cookbook £7-80

TECHNICAL BOOK SERVICES

PO BOX 79,
MAIDENHEAD, BERKS. SL6 2EG

JAMES MARTIN BOOKS ON COMPUTER SYSTEMS
Martin J. Principles of Data-base Management £16-50
Martin J. Computer Data Base Organisation £20-00
Martin J. Security — Accuracy & Privacy in Computer

Systems £20-85
Martin J Design of Man-Computer Dialogues £19-00
Martin J. System Analysis for Data Transmission £22-60
Martin J. Telecommunications and the Computer £22-30
Martin J. Design of Real-Time Computer Systems £16-50

Martin J. Programming Real-Time Computer Systems £13-85

Libes, S., Small Computer Systems Handbook £5-75
The Primer written for those new to the field of personal
home computers.

Lippiatt, Architecture of Small Computer Systems £4-35
Moody, R., First Book of Microcomputers £3-85
(the home computer owners best friend)

McGlynn, D. R., Microprocessors—Technology, Architec-
ture & Applications £8-40
This introduction to the ‘computer-on-a-chip’ provides a
clear explanation of the important new device. It describes the
computer elements and electronic semiconductor technolo-
gies that characterise microprocessors.

McMurran, Programming Microprocessors £5-50
A practical programming guide that includes architecture
arithmetic/logic operations fixed and floating point computa-
tions, data exchange with peripheral devices, computers and
other programming aids.

Ogdin, P. H., Software Design for Microcomputers £7-00
Ogdin, P. H., Microcomputer Design £7-05
Peatman, J. B., Microcomputer Based Design £19-00
This book is intended for undergraduate courses on micro-

processors.
Adams, C., Beginners Guide to Computers and Micro-
processors with Projects £5-60

Understanding building programming and operating your

own microcomputer.

Scelbi, Understanding Microcomputers £7-60
Gives the fundamental concepts of virtually all micro-
computers.
Soucek, B., Microprocessors and Microcomputers ) £18-80
Here is a description of the applications programming and
interfacing technique common to all microprocessors. It
concentrates on detailed description of representative micro-
processor families and includes explanatlpns‘of digital codes,
logical systems and microcomputer organisation.
Spracklen, D., Sargon £9-75
A computer chess program in Z-80 assembly language.
Tracton, 57 Practical Programs & Games in Basic f:6-40
Programs for everything from Space war games to Blackjack.
Waite, M., Microcomputer Primer £6:25
Introduces the beginner, to the basic principles of the micro-
computer. Discusses the five main parts of a computer—
central processing unit, memory input/output interface and
programs. The important characteristics of several well
known microprocessors are given and a chapter is given on
programming your own microcomputer.
Ward, Microprocessor/Microprogramming Handbook £6:00
Authoritative practical guideto microprocessor construction
rogramming and applications.
]\)’eronis, Microprocessor £12-85
Zaks, R., Introduction to Personal and Business Comp;_;ilsl%

Zaks, R., Microprocessors from Chips to Systems £7-50

@® Circle No. 161

A division of Strathea
Publishing Ltd.

21 Mincineg Lane. London
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Abacus
Computers Limited

62 New Cavendish Street
London W1 Tel: M-580 8841

The Byte Shop Ltd

426-428 Cranbrook Road,

Gants Hill, lIford, Essex
Tel: M-5181414

Calderbrook
Technical Services

1 Higher Calderbrook

oHIO
SGIENTIFIC

Microcomputers from the world’s largest,
fullline manufacturer

Littleborough Lancs

Tel: (0706) 79332

COMP Computer
Components

14 Station Road

New Barnet Herts ENS1QW

Tel: 01-441 2922
Linn Products

235 Drakemire Drive
Castlemilk Glasgow
G45 957 Scotland

Tel: 041-634 3860

Wnd Flow
inl
20K RAM oPpy
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 L1 III,
series.

Mutek
Quarry Hill, Box Corsham
Wiltshire SN14 QHT
Tel: 0225-743289

Thames Personal
Computers

13 Wilmot Way Camberley

Surrey Tel: 0276-27860

U Microcomputers
PO Box 24 Northwich

Cheshire CW8 1RS
Tel: 0606-75627

@ Circle No. 162
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I Tandy forum s

IF YOU are toying with the idea of floppy
discs on your TRS-80—and who is not?—
you could do worse than look for the
name Percom.

Percom Data Co has a double-
sided minifloppy drive which is fully-
compatible with the Tandy single-sided
drive and about $100 cheaper. It uses the
Pertec FD-200, a reputable enough mech-
anism, and all you need from Tandy is
TRSDOS release 2.1 and a 16K TRS-80
with Level 11 Basic.

You will also need a ribbon cable
which Percom also sells. Percom does not
like the standard Radio Shack disc con-
nection and the Percom manual des-
cribes the Tandy cableas ‘“‘notarranged in
accordance with good engineering prac-
tice”’.

Percom also sells dual- and triple-drive
versions, with which there is a free Percom
cable.

The problem, of course, is that you will
need a U.S. connection to buy the unit
and possibly a converter to run it off the
U K. mains. Even so, prices look good—
$399 for the single drive (stores about
140K B), $795 for dual drives. The cable,
incidentally, will add about $25.

We hear Percom is looking for UK.
agents. Meanwhile, we have an address
for a Dutch distributor—Compu 2000,
Chrysanstraat 4, 1031, Amsterdam, or you
can contact the manufacturer direct at
318 Barnes Drive, Garland, TX 75042.

Wobblies

We highlighted Nigel Dibben’s troubles
in March, and he has been documenting
some more glitches on which readers
might like to comment. Let us know if you
also have any of these bugs.

@ Try this after two hours’ running:

10FORI = 1TO 100: PRINT @ SQR(9);: NEXT

The answer should be 3, but Nigel
reckons that one try in five gives an
overflow error and one in 10 gives the
odd response .660938
@ Try it with LOG(9). The correct ans-
wer is 2.19722; one attempt in 10
produces —.82819 for Nigel.
@ Exponentiation (up-arrow) gives simi-
lar results.
FOR X=1 TO 1000: PRINT@325X,SINCO:
NEXT
Nigel’s system has locked into loops at
X =134, X=68, X=8.7 and various other
values. In a series of 12 runs trying to pin
down the error the results were:
?SN ERROR in sine lincateg X=34 ,.........

Retumn to power-up (MEMORY SIZE?), o
Closed loop, need toreset ....................

@ This isn’t a check but a warning;
memory can sometimes be garbled for
no apparent reason. For example,
Nigel once gained the following two
lines:
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Disc route with Percom

66NTP RESET
13878 :GOTO440

The latter could have been deleted by
typing 13878 and ENTER; but the
first one, in which the number had
been over-printed, was of a higher
number and blocked the program. All
however, is not lo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>