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One lesson you’ll have to learn on your
own - how to tear yourself away from your
computer in the early hours. Infoguide provides
you with a new concept in recreational,
educational and business softm@re.

Insert your Compusette,
and there’s the
Hangman to challenge.

Or Rhino -
a progressively harder
chase through the
jungle, where you're
never sure what’s

going to happen next.

youvebeenchased
inosandhavemet
ghangma,

Insert other Compusettes, and ...

could see you taking | g D
your computer on at i L,ﬁ 0
Mastermind. \_ 7 : "
Or Go! r APRTE =)
M =

sees you and your computer working
on statistical programmes. Conversion.
Financial management. Forecasting. These -
and many other functional programs - are
on Compusette.

why not simulate an enzyme reaction?
Change any one (or more) of six parameters and
see what happens? Maybe discover, when
playing chess, that your computer is a Grand
Master? A Compusette will supply each of the
necessary programs.
An interesting variety of Compusettes are being
made available for PET, Apple Il and TRS 80.
Each is accompanied by a fully detailed booklet
with listings of the programs - there are up to
three on each tape.
You will find that most dealers handling
personal computers will be stocking the
Compusette range. Ask you dealer now.

For as little as £2.70 per program* - that’s value!

COMPUSETTES

Compusettes are produced by Infoguide Ltd,
142 Wardour Street, London W1.
120 El Camino Drive, Suite 108, Beverley Hills, Cal 30212 USA

* Based on three programs on an £8.00 Compusette.
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CROMEMCO REVIEW

We put the Cromemco Z2-D under the micro-
scope to test its capabilities.
Page: 31

SYSTEMS FOR ESTATE AGENTS
& DOCTORS

A look at some of the systems available for
holding either patient or property records and
how much they cost.

Page: 27

PROCESSING THE PAYROLL

Setting-up a payroll system is not so difficult.
We report how you can do it for less than £1,000.
Page: 35

PET CORNER

A new monthly column which shows how users
are making the most of the Pet, with ideas for
you.

Page: 28

LOW-COST PERIPHERALS

The cost of visual display terminals and printers
is one of the handicaps of buying a cheap system.
We look at the problem.

Page: 38

BUYERS’ GUIDE

Comprehensive guide to micros on the British
market, with details of prices, configurations
and applications.

Page: 60

AND MUCH MORE

Computabits looks at moving programs, bubble
sorts, and games, page 67; Feedback, page 19;
Printout, page 25; Micros at Longfield
School, page 40; Cambridge Computer Store,
page 45; Warlock Warren—a game, page 46;
Illustrating Basic, page 51; Standards for tape
cassettes, page 59; Play noughts and crosses,
page 65; Glossary, page 78.



MP-68CPU, 4K RAM J .. £355
8K additional RAM. ... ... .. T £140
560KB twin disk system . ... ... .. .. £1,400

160KB twin mini floppy system. ... £860
CT-64 V.D.U. upper/lower case, monitor £455

PR-40 40-column printer . . . .. £250
Cassette interface ... ... ... .. .. .. . .. £100
GT-61 Graphics Terminal. ... ... .. .. £105

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

Attractive low-priced software!

FOR THE PROFESSIONAL
~ CROMEMCO

Z-2 system:
fully assembled
Z-2 system: Kit. . ..

Disk system from.... B&77 | £1,425
CS-3 System 3, 32K, dual disk,

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

Programmer... .. ......................E135
16K PROMcard....................... £135
Analogue Interface,........ P £135
Disk — BASIC, FORTRAN,

ASSEMBLER, COBOL, each —... .. £85

etc. etc. ..

Arugged well-engineered system designed for
hard use. Expandable to 512K,21 Boards.
Excelient software support CP/M AVAILABLE

PROCESSOR
TECHNOLOGY SOL 20/16
. = “t\

Computer system, 16K, V.D.U. etc. .... £1,785
Additional memory, 16K dynamic......... £275

Mini-floppy disk (first)....................£635
High quality word processing
printerfrom.................... 3Boooon £1,800

A quality 8080 based system.
Over 7,000 sold! Excellent word processing
software available.

Also . .. Printers for all the above systems . . .
extra software . .. diskettes . .. cassettes . . .
Chess Challenger 10.. . games .. . etc. ...

VYYYYYYYY
YVYYYYYYYY
YYVYYVYYYY

THEBYTE
SHOP V.D.U.

16 x 64 Display

Upper/Lower Case

Separate Keyboard

Clear 7 x 9 Dot Matrix

British Design & Manufacture
CC1TTV24 or Current

loopinterface...............
QDU without keyboard.......

BOOKS GALORE!
Introduction to Microcomputers
0

Vol.
Vol. 1. Basic ConceptS.e.e. . oviveiaanen.
Vol. 2. Some Real products.............
Some Common BASIC Programs.........

Instant BASIC.................... ceiwn...£7.50
.£7.95
Your Home computer...................... £4.95
6800 Assembly language programming...£6.95
808A Assembly language programming...£6.95
Z-80 programming for logic design_.......£5.95

Understanding microcomputers, ... ..,

etc. etc.

Also most U.S. magazines available. . . .
Personal Computing, BYTE, Interface Age,
Dr. Dobbs etc. . . .

NORTH STAR COMPUT
PRODUCTS

.

| % E

Horizon-1 system, 16K, 1 mini floppy..
Additional mini floppy.......

..£1,265
cieiveess... £325
Additional 16K static memory 4MHZ ..... .£315

Printerinterface............. ... 90950 650 - £70
Extended BASIC and DOS included in above

Release 4 BASIC&DOS..........er.....£25
CP/MHOMZON ... .ot ivesen vraaecnawas-. £E130

A value-for-money system
using the advanced
2-80 clip and S100 Bus.

Branches in Nottingham, Tottenham Court Road — London, Birmingham, Manchester & Glasgow.

Pet personal computer, including V.D.U.
BASIC interpreter + 8K user memory

Built-in cassette, ready-to-go......... s £643.52
Pet 2nd cassettedeck ....... ...l £55.00
Pet software, large selection, from....... wiajaiald £3.00

Joystick, video monitor attachment,

now available!

Expandor printer, Pet interface and

POWEr SUPPIY. .. vvirsinnessrinnne s ....£414.00
A very popular and adaptable system,

excellent value!

KIM-1 system 2K ROM, 1K RAM etc....... £149.00
KIM-3 additional 8K RAM_, ................£179.00

KIM-4 Motherboard........................£89.00
KIM-5 Assembler and Editor. ... ... ......£129.00

[ lenclosechequefor€ ... .. .. . . ..
[ Please debit my Diners Club/ I
American Express/Access/Barclaycard

Accountno. ..............
Please add 8% VAT to all items except books I

The Byte Shop Ltd

426-428 Cranbrook Road, Gants Hill,

liford Essex. Tel: (01)518 1414,

All prices correct at time of going to Press
N 5 w |
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comart

Comart’s Cromemco systems represent
probably the widest range of micro
computing power available today.
Systems are in use in control,
research, educational and commercial
applications; the S100 standard adds
the dimension of future compatibility
and expandability.

.

Contact us direct or call your nearest dealer.

* ¥ ¥ ¥ ¥

Single Card Computer

Z80A Z2 Computer

Mini & Standard Floppy Disks
PROM & 4MHz RAM cards
Analogue, Digital, VDU & Printer
interface cards

BASIC, FORTRAN IV, COBOL &
Macro-Assembler languages
Cromemco System Three

The Byte Shop, 426/428 Cranbrook Road, llford, Essex ((01-554-2177)
Cambridge Computer Store, 1 Emanuel Street, Cambridge (0223-68155)
Computerbits Ltd., 41 Vincent Street, Yeovil, Somerset (0935-26522)
Holdene Ltd., 10 Blenheim Terrace, Woodhouse Lane, Leeds 2 (0532-459459)
Isher-Woods, 110 Leagrave Road, Luton, Beds (0582-424851)
Microcomputermart Ltd., 29 Hanging Ditch, Manchester (061-832-2269)

‘ NewBear Computing Store, Bone Lane, Newbury, Berks (0635-49223)

: Xitan Systems Ltd., 23 Cumberland Place, Southampton (0703-38740)

COMART LTD., PO BOX 2, ST NEOTS, CAMBS PE19 4NY. (0480-215005)

PRACTICAL COMPUTING  February 1979
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The o EQUINOX 300

great

RAM : - A powerful multi-user
G == | . multi-tasking
Sale M biiy - ( multi-langluage

16-bit microcomputer time-sharing system

The Nascom system offers major expansion at sale A
prices. To give you as much choice as possible we offer §uppomng
RAM boards in three configurations to accommodate BASIC
up to 16 memory ICs of either MK4027 or MK4116, *LISP
all socketed. " PASCAL
The memory board kit options are: " Floppy discs
8K £85.00 " Hard discs
;SE 2;_3888 including a powerful Text Formatter,
Boards will also accommodate up to four EPROMS of Assembly Language D‘?Y‘?’Opmem System
type 2708 at £10.50 plus VAT each. And if you wish and disc-based Sort utilities.
to upgrade 16K to 32K it will only cost you an
additional £70. Priced from under £5,000
Memory boards plug straight into a NASBUS and an
edge connector is included for this. All boards must
be used in conjunction with the buffer board which,
like the memory boards, is available in kit form

ex-stock from approved Nascom distributors. EQUINOX COMPUTER SYSTEMS LTD

120 HITMSCE-t. 32-35 Featherstone Street,
Berkhamsted,

Herts. London EC1Y 8QX.
Tel: (04427) 74343 (Tel: 01-253 3781/9837)

Nascom Microcomputers

Write or phone for further information.

@ Circle No. 104 @ Circle No. 105

Euro-Calc Lid

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

» New Shop: 55-56 High Holborn, London WC1 Tel 01-405 3113

For electronic calculators and / We stock the

watches.

We have the largest rangein COMMODORE
London at the most PET 2001-8
competitive prices. i -/

Export and Personal Export ‘ [ ———

Tax, free facilities arranged. &0 sl APPLE 1l

":‘

e — NORTH STAR

—_ HORIZON
— and

HEWLETT PACKARD 3 CASI TEXAS SR60a

* SHARP ¥ TEXAS —
INSTRUMENTS % OLIVETTI \
SEIKO ¥ SINCLAIR % microcomputers with a full
COMMODORE % SANYO ¥ range of hardware and
NATIONAL PANASONIC, ETC. software options.

@® Circle No. 106
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THE
BRITISH
MICRO

RAIR RS AZE

POWER -
°

RAIRBLACKBOX
MICROCOMPUTER

High speed 8085 microprocessor @ ® Advanced floppy disk operating system
Priority interrupts and DMA @ @® Serial and random file processing
64K bytes of RAM memory @ @ Macro assembler with symbolic debugging
Transparent ROM bootstrap loader ® @ Extended BASIC interpreter
Integral dual minifloppy disks ® @ Relocating FORTRAN IV compiler
Programmable serial /O interfaces @ ® ANS 74 COBOL compiler
Comprehensive range of peripherals @ ® Quantity and OEM discounts
UK wide on-site maintenance @ ® Leasing and rental facilities.

RAIR RAIR RAIR RAIR RAIR RA

30-32 NEAL STREET COVENT GARDEN LONDON WC2H 9PS TELEPHONE 01-836 4663
@ Circle No. 107
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Computer standard

Computers require a reliable and even power supply.
The redesigned and uprated Nascom 3A PSU meets
these requirements, Its output voltages are +5V 3A;
+12V 1A; =12V 1A; =5V 1A, And are sufficient to
drive the Nascom—1, buffer board and up to 32K of
RAM. It has LED displays on all the outputs and will
fit into the Nascom frame to be announced soon.
Price of PSU kit—£24.50 plus VAT.

A buffer board kit with edge connectors suitable for
the NASBUS and with edge connectors and inter-
connectors to attach directly to the Nascom—1 is
available at £25.00 plus VAT.

Nascom Microcomputers

121 High Street,
Berkhamsted,
Herts.

Tel: (04427) 74343

@ Circle No. 108

MICRO

The Magazine of the APPLE,
KIM, PET and other
6502 Systems.

Overseas Subscription £8.00

How to Order:
In Sterling or U.K. Bank, by Cheque, P.O. or
Credit Card made payable to.
L.P. ENTERPRISES
Room PC/J
313 Kingston Road
liford, Essex |G11JP, U.K.

Phone: 01-553-7001 for Credit Card order
(24-hour service)

Single issue £1.50 Subscription £7.50 |

W

® Circle No. 109

PRICES

KB756 mounted on PCB
ONLY £49.50
{mail order total £55.08)

KB756MF including metal mounting
frame for extra rigidity,

ONL y £55 00 (mail order total £61.02)

56-STATION ASCIl KEYBOARD

NEW LOW NOW IN STOCK—ASCI! KEYBOARD MODEL KB756

e SELF-SCAN ALPHANUMERIC
PANEL DISPLAY

16/18 position display dimensions B% " x2%"
with 64 character reper- x1%". Supplied with
toire, 5 x 7 dot matrix. In- full technical data. Price
put 6-bit BCD-code, £55.00+75p P&HP+8%
power requirements VAT (Mail order total
+6v, -12v. Character size £60.21).

0.40" x0.28". Overail

Mail Order
Optional Extras: Total
KB15P Edge Connector £325 f4.05
KB701 Plastic Enclosure £1250 £14.31
KB702 Steel Enclosure £25.00 £28.62
KB710 Numeric Pad £ 800 f9.18
KB2376 Spare ROM Encoder £12.50 £14.04

SPECIAL PURCHASE OF SHINSHU
SEIKI 21-COLUMN ALPHANUMERIC
PRINTER MECHANISMS MODEL
AN101 F Continuous rotating

drum device 'with 15VDC motor. 42 character

set of alphanumerics and symbols. Printing speed
1.2 lines per sec. on standard 3% " adding machine
roll. Supplied with full technical manual.
Dimensions: 6’ x4%"” x6%", weight: 3Kg.

’ Mail order total
£45.0 £50.76

£2350 f378

We also specialise in: DEC minis—PDP8 and PDP11 processors, add-on memory,
peripherals and spares. Hard copy terminals—ASR 33 and KSR 33 Teletypes, Data
Dynamics 390, Texas Silent 700. Send for complete lists.

ELECTRONIC BROKERS LTD.

AN101F Printer
Amphenol Connector

| === —— 4953 Pancras Road, London NW1 2QB.

Tel: 01-837 7781. Telex: 298694.

L % 64 ASCIl Character Set

‘% Switch-selectable

HAZELTINE VISUAL DISPLAY UNIT

» Teletype Compatible

% 12" Diagonal Screen

% TTY Format Keyboard
% 12 lines of 80 characters

» 5 x7 Dot Matrix

Transrhission Speeds up
to 9600 baud
* Switch-selectable Parity
# Standard CCITT V.24 Interface

MODEL H-1000 PRICE £35

Also available; —

Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 characters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request

+ carriage
and VAT

@ Circle No. 110
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K. DISTRIBUTORS

u.
Airamco, Ltd. Computerland, Ltd. Leenshire, Ltd. Sirton Products
Ardrossan, Ayrshire  Gerrards Cross, Bucks. Winchester, Hampshire Coulsdon, Surrey
Computer Center Factor One Newbear Computing Store Telepla

Fleet, Hants. Penzance, Cornwall Newbury, Berks. New Barnet, Herts.

MEM-2 EXPANDOR'S BLACK BOX PRINTER e ‘qpplq
16K Static RAM Board| This 64-character ASCII impact . Tns 80
S-100, fully buffered printer with 80-column capability : MEMORY EXPANSION KITS
i , TUlly , is portable and uses standard 4116’s
with PHANTOM and bank 8%’ paper and regular typewriter
addressing capabilities ribbon. Base, cover and parallel 8 for $85.00
! interface are included. Assembled (16Kx|, 200ns)
can be addressed at 4K and complete with manual and A 5
P ludes dip pl d
boundaries documentation, Ncikdas (@pIDUgs an
: only $430.00 instructions
iggns :é't $285.80 {90 day manufacturer’s warranty) % TRS-80 Kit %
ns Kit $250.00 | _— _ ) . (16KxI, 300ns)
250ns A&T $350.00 | TRS—80 Interface Cable for Black Box Printer includes <t:onnectors and
with mating connectors:  $48.00 instructions
450ns A&T $325.00 (muslt be USEddvi"th expansion module, +8v/1 amp power $90.00
supply require
EPROM BOARD KITS | power Supply for TRS—80/Black Box Printer  $49.00
ly for TRS—80/BI .
EfPrl\A-l ()uses e o000 ower Supply for 80/Black Box Printer $49.00 J.f:fd)ﬂ 8080A
o L wi u ocumentation
JG8/16 (uses 2708 or ’ * STATIC RAM * Kit $100.00
2716) $69.95 00 —_— |SPECIAL:S | Assm, & Tested  $149.95
P 's,low power (1024x4 Bare Board $30.00
MICROPROCESSORS - Y N
" <wes | DYNAMIC RAM BOARDS 115 1699 100 +
ggg‘\(zmaﬂu %gg.gg EXPANDABLE T0O 64K 450ns 8.00 6.95 5.50 FAIDE: Z80
CoP 180200 $i79s | 32K VERSION » KITS 250ns __9.00_800_, _6.50 | 2y Aoyt Ior SUO0KE
o205 ot T =, TMS4044/MM5257, low power 2 MHz
X n —
gggé_, $2500 1 Bynamic RAM's, can by 450ns 8,00 7.50  6.50 | Kit $135.00
3835_8 %S?;SS expanded in 8K increments up _2_5.50& __995 875 _ 800 ARG $185.00
80B0A gg.gg to 32K, 4200A (4Kx1, 200ns) & 4 MHz 1005
TMS9900TL 9. 8K 199.00 i 149.
8080A SUPPORT DEVICES g s 16K 225?,_00 2D ol 200 Assm. & Tested $199.95
8212 200 | 24K $310.00 STATIC RAM BOARDS  |.Bare Board $3300
8216 $2.75 32K $369.00 JADE 8K JA IDE
gggg.fmmz, ¢5. 1 64K VERSION e KITS K bEn 12505 | VIDEQ INTERFACE
- om
8228 %g']us) Uses 4116 (16Kx1, 250ns) & $129.15 interface w?tahISOeck:trsl,alncluded.
B238 $6.40 Dynamic RAM's, can be Assembled & Tested: Kit §117.95
$2350 s1005 | expanded in 16K increments G SIS $139.75 Bace Board with it
UARTS up to 64K. 250ns $169.75 manual $35.00
AY51013A $5.25 16K $292.00 Bare Board: _ __ __$25.00
AY51014A s820 32K $432.00 16K - Uses 21714’s (low power) | FLOPPY DISK INTERFACE
TMS6011 ggfgg 48K $578.00 Assembled & Tested: .IJ’AD(I;:)FLOPPY DISK (Tarbetl
1M6403 d 64K X RAM 16 (250 375.00 Qe
BAUD RATE GENERATORS B0 RAM 168((450n:2) gszs % ol L
MC14411 $10.00 S—100 MOTHER BOARDS | S6with memore manies,  — Assm. & Tested 250.00
14411 Crystal $4.95 16K with memory management S.D. Computer Products
6800 PRODUCT JADE 6-SLOT Assembled & Tested: “"Versa Floppy"
Saop 280 | it $41.95 RAM 65 (250ns) 939000 | Kt . ;... $l8585
] . m.
egaiP 88 | Awembled & Tested $56.95 | —RAMES8 (450ns) $350.00  fmmimim =
6834P 16.95 | Bare Board $24.95 32K Static: DISK DRIVES
ggggf’ $?E13.g(5) - - Assembled & Tested:
8380 19 | 9-SLoT LITTLE MOTHER 250ns $795.00 | MINI DISK DRIVE $295.00
6862 1200 Kit $85.00 450ns $725.00 Model BS1 by Micro Peripherals,Inc.
EEYSR gggg Assembled & Tested $99.00 250ns Kit  $575.00 will operate in either single density
KIM SUPPORT DEVICES : Bare Board $35.00 =a 2= PARALLEL/SERIAL | (125K, unformatted) or double den-
gg% %1(‘)'?)8 13—SLOT “QUIET MOTHER" INTERFACE sit);(ZSOKB, uqformatted) modes, up
6572 5925 | kit $95.00 S-100 compatible, 2 serial S Sl =
gggg-gg% %}2;82 Assm. & Tested $110.00 Kg j’é’.’és/'sl parallel$|424_95 e
ee30-004 0.5 Bare Board $40.00 Pl SA801R $495.00
gngOROAO(?TER SENERATORS $15.95 22_SLOT “STREAKER” JG-P/SA $179.95 Shugart single-sided 8 in. floppy
Assm. & Tested $149.00 | e Board disk drive.
2513 Upper {12+ 5) $6.75 SsM. - with manual $30.00
2513 Lower ((%2;?,) se7s DM 2700-S $750.00
pper volt .7 Includes SAB01R disk drive, 10 in. x
2513 L (5 volt) I ‘
Mcmes%leﬂp sc\;?\l %}8_3? JA DE 10 in. x 16 in. cabinet, power supply,
WCM6571A down scn $10.95 Compu ter P,-o dUC l’S data cable, fan AC line filter.
1702A $8.00
o8 L Sose | 4901 W. ROSECRANS AVENUE VERBATIM FLOPPY
3716 {5v) INTEL $60.00 Department "'\J” DISKS
2758 (5v) $23.40 Telephone:
DYNAMIC RAMS HAWTHORNE, CALIF. 90250 213} 679-331 i inidi
4160/4116 (250ns) $12.50 U.S.A. -(re|e,i; ° 5% in. Minidiskettes
208100 A e an T 18-1823 Soft sector, 10-sector,
TMS4027/4096 (300ns) $4.00 | e m el ' or 16-sector
STATIC RAMS D Tt
21102 (450ne) TR e $4.40 each or box of 10
A o2iZons) S 212%% Discounts available at OEM quantities. All prices above are quoted | for $40.00
Al -t ) WS T
3 rder or [+ i
FLOPPY DISK ¥2I95 pei0s against any U.S. bank in U.S. $, oy use your Bg?cigrys Aggess‘)g¥ab € 8in. Standard FIOppy
CONTROLLERS American Express credit card (include card number, expiration date,] Disks
1771801 $30.95 and signature). Add 20% of total order for postage.
KEYBOARD CHIPS [ Soft Sector
. UR FREE CATALOG
AeREe e Micnicosee : . gl
MMB 740 31800 prices subject to change without notice. 10 for $42.50 ‘

@ Circle No. |11
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One year,three seminars
and 12,000 kits later,
Nascom presents

APPLICATIONS
9

Two one day seminars to be held in
London in the Spring of 1979.

Day one will be on small business
applications. Day two will be
specifically aimed at the personal
user.

Write for further details now.

Nascom Microcomputers

121 High Street,
Berkhamsted,
Herts.

Tel: (04427) 74343

@ Circle No. |12

10

KIMI

£99 + VAT

COMPUTERBITS

P.O. BOX 13, YEOVIL,
SOMERSET
0935-26522

@ Circle No. 113

M\W A T A SESESES Tt

PETALEQGT

Q ELECTRONIC SERVICING LTD.
: WANTED
) Good Homes for Intelligent Pets

THE

PET 2001 Computer

£643-52 plus VAT

A I AT
{
t
‘E

Illustrated: PET pius optional sound cassette
deck and printer (prices on application)

This unbelievably versatile, compact,
¢ portable and self-contained unit has
many varied applications and offers
tremendous benefits in the worlds of
® BUSINESS and COMMERCE:
Can be used efficiently for Trend Analysis-
Stock Control - Payroll - Invoicing -
Inventory Control, etc.
® SCIENCE and INDUSTRY:
The ‘PET’ has a comprehensive set of
scientific functions useful to scientists,
engineers and industry.
g ® EDUCATION: An ideal tool for
teaching and it can be used to keep
¢ records, exam results, attendance
figures, etc.
® ENTERTAINMENT: Games
including Backgammon, Noughts and
Crosses, Pontoon, Black Jack and Moon
Landing
Possesses all usual alphanumerics
PLUS 64 graphic characters for
plots, artwork, etc., a printer, 2nd
cassette deck and software
available AND IN THE NEAR
FUTURE 'Floppy Disc’ data and
programme storage system.
We have six years’ experience in
servicing electronic calculators, mini-
computers in S.E. England. 24-hour
service contract available at £69-50 per
annum. Credit and leasing terms available.
For full details and demonstration
contact Peter Watts . . . Now!

STOP PRESS

See the full Tandy range ‘
at our new shop in ‘
Chertsey Road, WOKING

ELECTRONIC SERVICING LTD

{(Authorised Commodore Pet and Tandy Dealer) Specialists

in Electronic Servicing, Programming, Electronic Design
and Prototype Manufacture

33 PORTUGAL ROAD, WOKING, SURREY GU2I 5JE
Tel: Woking (04862) 69032/68497/20727

e A A A A A S S A A S A A A A

~-

Se

A A AT SASES S S S

é
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IF YOU CAN'T BEAT THEM :-

VECTOR GRAPHIC INC |

VECTOR V18A siot Motherchassis accepts the wide range of Vector
$100 cards and makes an ideal base to build a microcomputer system.
Computing power Is avallable to perform a wide range of tasks from
industilal 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 terminai via 1/O card.

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

£150
1/0, Switchable 110 to 9600 baud serial interface.plus two 8-bit
parallel 1/0 ports.

£125
High resoiution graphics interface bit-maps 8K of RAM to 256 x 256
points, 6r 128 x 128 with 16 leve!l grey-scale.

£150
Z80 Processor card £140 8080 Processor card £120
8K Static RAM 4MHZ £140 16K Static RAM 4MHZ £300
Analogue Interface £70 Precision analogue interface  £250
Rackmount 18 slot motherboatd £150 Rackmount power supply £90

8K Computer System £895

_J \_

r

“MICROPOLIS

”.'m

Micropolis disk drives employ higher standards of engineering to pack
either 143K or 315K by tes per diskette, formatted, Supplied complete
with controller card, cables, manuat and software they plug directly

into the S100 bus; 8080.or Z80.

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

Add-on units are supplied to extend the system to four drives and one
drive per system may be powered from the S100 bys.

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

315K System S100 powered £649
315K System Mains powered £699
Twin drive System 630K £1159

S$100 bus regulator £14

Unmounted drives available from £225

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

315K Add-on $100 powered £349
315K Add-on S100 powered £399
Twin drive Add-on 630K £859

Diskettes per five £24

o

JOIN THEM !

VECTOR
MZ

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.

The VECTOR PROM monitar bootstraps directly to either 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,

Applications Software for the VECTOR MZ now in preperation will perform
a wide variety of business functions; stock control, invoicing, ledger and
mailing lists. Further applications exist as a microcomputer

development system, and low cost replacement for minicomputer control
and instrumentation.

£2300

VECTOR MZ configuration inciudes:

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.

And will support:

Ftashwriter, Graphics interface, Analogue interface
Additional RAM, additionai minifloppy drives.

Centronics Microprinter,

Centronics 779
ADM3A VDU

£398
£780
£620

J

5

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

DEMONSTRATIONS IN OUR SHOWROOM

Sintrom Microshop

14, Arkwright Road,
Reading, Berks. RG2 OLS.

Tel: Reading (0734) 84322

TELEX: 847395

CABLES: SINTROM READING
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Written for the Nascom

Among the programs written to run on the Nascom—1

AIRAMCO LTD — MICROCOMPUTER PRODUCTS

Distributors for JADE, S. D. SALES, MATROX
All products brand new with full industrial specification

R LT =, 100 COMPUTER CARDS KIT ASSEMBLED B:RE

. . sloo C BOARD

ICL Dataskil Letter Editor S100 Mother Board Kit I3 slots ....... Fud £82.50 £26.25

i i i Jade 8080A CPU BOARD............ £122.50 £22.50

This sqftware provides a comprehenswe set Qf data R CE T o T P A e

operations. Text can be input, displayed, edited, Jade Z80 CPU BOARD 4MHz .. £145.00 £26.25

e, retrieve: fur e Jade Serial/Parallel /O BOARD 3 £129.95 £22.50

stored on tape, retrieved and further amended. Jade 2708/2716 EPROM BOARD . ... £44.95 £82 46 £22750

Control functions include cursor, character, word, line, (16 X 2708 or 2716) WITH 8 2708s . . . .£97.46 £|ig_gg £22.50

| i re and retrieve, te Problem Solvers 16K STATIC RAM 450n$ £240.  —

scr_oll_mg, tabbmg, tape store and ret , text W A VS o0 —

printing. All in less than 2K byte plus workspace S. D. SALES STARTER SYSTEM S
for up to almost two full screens. Price on cassette Single-card computer  system —

based on Z80. Similar in appear- —

£70 plus VAT. ;?IC(; to KIM or D2 kit. IK RAM —5 £

M programmers, 4-channel = R

TIN_Y BASIC counter-timer, cassette interface, I

A 2K BASIC Interpreter in 2x2708 EPROM. Normal provision for SI00.............. £159.95 £249.95 =

commands: 1—-32767 MSL/single array/arithmetic Xi’}i’:ﬂs‘;i‘:‘r AR ONTROLLER (up to £16500 =

constant/<>=Z =#/strings valid in print/listing SHUGART 8" Drive 80(R . e £355.00 -

description and user manual/additional three level f:'gg“ggj";:&" Rack £225.00 £249.00  £125.00

keyboard control/compatible with NASBUG and 2708 10248 EPROM .. ... .. £6.99 4116 16Kx | DRAM ... ... ., £10.50

2716 2048x 8 EPROM ... ... £29.90 8for .......... e

B.Bug Price £25 Plus VAT.

] X (intel) 682IP PIA .. .....

An extended version of the above is our TINY BASIC ;EE);BOF%LRg;EPSiQIé ~~~~~~~~~ B ﬂg:g:i Sﬁﬂ = o
PLUS which has all the TINY BASIC functions plus {equivalent of above) T, ’ AY53600 ENCODER ... ... £9.99
increased operator manipulation in all sub-routines. 1702 isexalEPROM 5o 208%»2\ |C:L<J> g ..
Price in 3x2708 EPROM £35 plus VAT. 2104 4906 x | DRAM 1L02-| 45003

ZEAP 1|o7g -4 4096 x | DRAM 21L02 250nS ..

. - n for .. ...............£2600  8for ..... . £9.

An editor assembler which runs under NASBUG and MK 4118 STATIC RAMOIPlgxglzlshé 1(|)|2 | 256|x(4 (350) - 22.25
7 i erf v es of writi ogram OUT same as 2708 EPR| 4044 4K x | (450) ... ... ..... 7.45
prowdes 13 pow b e antages of writing programs Note New Low Prices 16K Memory 4045 IK x4 (450) ........... £8.25

in Z80 assembly language instead of directly in machine

. ) All Prices EXCLUDE VAT @ 8%.
code. Uses less than 3K bytes of memory and is

For components please add 40 P&P,
Trade discounts on Quantity %.

then add VAT @ 8

i i Please add £1.00 P&P for S100 items AIRAMCO LTD
supplied on cassette priced £30 plus VAT. then add VAT @ 8%. 30 WITCHES LINN
. ARDROSSAN
121 ngh Street, 24-hr Ansaphone order service with AYRSHIRE
ACCESS or BARCLAYCARD. KA22 88R

Berkhamsted,
Herts. TELEX 779808

] Semiconductor prices are always
Tel: (04427) 74343 1 A ‘ changing and the trend is generally
i downwards. So ring for latest up-to-

date details.

MAIL ORDER ONLY TEL. 0294 65530

Nascom Microcomputers

® Circle No. 116 @ Circle No. 117

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 Z2, Z2D 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 of% the M1.

With acknowiedgements 1o David Campari and Luton Airport,

@ Circle No. 118
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Britain 1s a nation
of PET lovers

Hobbyist
Commercial
Scientist
Education

" for the first time
user and the professional
check out the PET, the world’s

most popular personal computer

% CAPABLE - just like a traditional computer.

% UNDERSTANDABLE - fast, comprehensive and powerful -
BASIC is one of the easiest computer languages
to learn, understand and use. Machine language
accessibility for the professionals.

% PERSONAL - easily portable and operated - just “plug in”
and go. Unique graphics make fascinating displays.

% EXPANDABLE - built in IEEE-488 output, 8K RAM expandable
to 32K, parallel user port 2nd. Cassette interface.

% SERVICEABLE - easily serviced - only 3p.c. boards all readilly
accessible.

Features of PETS extended BASIC include

Integer, floating point and string variables; A full set of scientific functions, Logical
operators, Multi-statement lines. String functions, Left §, Right $, Mid $, Chr §,
Val, Str $, Peek, Poke, Usr, Sys, to interface to memory and machine language
subtrontines. Time of day variable.

Future Commodore developments * FLOPPY DISC * PRINTER
* MEMORY EXPANSION * MODEM

Extensive software readily available.

Contact your nearest PET dealer, call today for a demonstration

In case of difficulty call COMMODORE SYSTEMS DIVISION

PRACTICAL COMPUTING February 1979

AUTHORISED
PET
COMMODORE
DEALERS

Bristol
Sumlock Tabdown Ltd
0272-26685

Derby
Davidson-Richards {Int) Ltd

| 0332-366803

Durham
Dyson Instruments

| 0385-66937

Grimsby
Allen Computers
0472-40568

Guildford
PPM.
0483-37337

Hemel Hempstead
Data Efficiency Ltd
0442-57137

Liverpool
Dams Office Equipment Ltd
051-227-3301

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

Manchester
Cytek (UK) Ltd
061-832-7604

Sumlock Electronic
Services
061-228-3507

Newport
G.R. Electronics Ltd
0633-67426

Northern Ireland
Medical & Scientific
08462-77533

Nottingham
Betos (Systems) Ltd
0602-48108

Reading
C.S.E. (Computers)
0734-61492

Southampton

Business Electronics
0703-738248

Southampton
Symtec Systems Ltd
0703-37731

Tharne, Oxon
Memec Systems Ltd
084-421-2149

Woking
Petalect Ltd
048-62-69032

360 Euston Road, London. Tel. 01-388-5702

@ Circle No. 119
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Approved Nascom UK Distributors
Nascom-—1 available at £197.50 plus VAT from:

Oldham, Lancs
Lock Distribution
Tel: 061-652 0431

Barrow-in-Furness
Camera Centre
Tel: 0229-20473

Torquay Chesham, Bucks
CC Electronics Lynx Electronics
Tel: 0803-22699 Tel: 02405-75151

Egham & Manchester
Electrovalue
Tel: 07843-3603

Liverpool L2

Microdigital
Tel: 051-236 0707
Glenfield, Leicester

Eley Electronics
Tel: 0533-871522

New Barnet, Herts
Comp Components
Tel: 01-441 2922

London W2 Glasgow
Henrys Radio Strathand
Tel: 01-723 1008 Tel: 041 552 6731

Bristol
Target Electronics
Tel: 0272 421196

Nascom Microcomputers

@ Circle No. 120

IFANIGEIRINIE

COMPUTER SYSTEMS LIMITED

""OWING TO
TREMENDOUS
 DEMAND we are
" able to extend

the £10 Discount
offer until March
12th 1979!"

The new low cost VDU — Tangerine 1648
(See page 16, ETI, Oct. ‘78 for feature details)
ORDERING INFORMATION

The normal KIT price is £139.86, which includes postage,
packing and insurance and VAT @ 8%. HOWEVER, as an in-
troductory gesture we are discounting this price by £10,
for all orders received postmarked BEFORE 12th March,
1979.

If you require further information, send an A4 sized self-
addressed envelope. If you wish to purchase a kit please
send a cheque or money order made payable to

TANGERINE COMPUTER
SYSTEMS LIMITED

RIVERMILL LODGE, LONDON ROAD, ST. IVES,
CAMBS. PE17 4BR

Tel. St. Ives (0480) 65666

ALT-256**2E
: ALT-2480E
3. MTX-816

N =

4. MTX-1632

6. MTX-A1/MTX-B1

256 x 256 S100 graphics card £284.00
24 lines of 80 characters S100 £213.00
Big characters 8 rows

16 characters per line £128.00
Very clear characters 32 characters

16 lines (SL version can be

synchronised to TV picture) £162.00
Keyboard scanners and LED driver

Single chips direct connection to

any CPU bus £28.00

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

PRICE (1 off)

@ Circle No. 21
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From BYTE Publications Inc.
Paperbytes:
; ; ; Tiriy Assembler for 6800 Systems f 5.75
NTEE 2 ) "E ; f_E 5 Bar Code Loader for 6800, 8080, Z80 & 6502 Micros £ 1.75
| | Bestof BYTE Volume 1 f 8.95
Room PC/j, From Scelbi Computer Consulting Inc.

2 6800 Software Gourmet Guide & Cookbook £ 7.95
313 ngSton Road' “ford’ 8080 Software Gourmet Guide & Cookbook £ 7.95
Essex, 1G1 1PJ, England 8080 Programmers Pocket Guide £ 225

8080 Hex Code Card f 2.25
From Adam Osborne Associates 8080 Octal Code Card £ 225
INTRODUCTION TO MICROCOMPUTERS 8080 Guide and One 8080 Code Card £ 4.20
Volume 0: The Beginners Book £ 595 8080 Guide and Both Code Cards f 6.00
Volume 1: Basic Concepts f 6.30 Understanding Microcomputers & Small Computer Systems£ 7.95
Volume 2: Some Real Microprocessors (without binder) £18.95 SCELBI'BYTE’ Primer £ 9.95
Volume 3: Some Real Support Devices (without binder) £11.95 8080 Standard Monitor (In Book Format) £ 9.95
Updating Subscriptions for Vol 2 and 3 £18.95 each 8080 Standard Assembler (In Book Format) £15.95
Updating Subscriptions for Vol 2. and 3 £30.00 together 8080 Standard Editor (In Book Format) f 9.95
Single issue of updating Subscription f 4.00 8080 Galaxy Game £ 7.95
Binder (specify for Vol 2 or 3) £ 575 Special Package: 8080 Assembler, Editor, Monitor £20.00
6800 Programming for Logic Design f 6.30 ~
8080 Programming for Logic Design f 6.30 o -
Z80 Programming for Logic Design f 6.30 Best of Micro £ 550
8080A/8085 Assembly Language Programming f 6.45 Best of Creative Computing Volume 1 £ 6.95
6800 Assembler Language Programming f 6.45 Best of Creative Computing Volume 2 f 6.95
Some Common BASIC Programs f 6.30 BASIC Computer Games f 5.50
General Ledger (Available from late summer 1978) £10.95 The Colossal Computer Cartoon Book £ 3.95
Payroll with Costing Accounting £10.95 Computer-Rage (A Board Game) £ 6.95
Accounts Payable & Accounts Receivable £10.95 Artist and Computer £ 3.95
From Basic Software Library Sybex: Introduction to Personal & Business Computing £ 495
(from Scientific Research Instruments) Sybex: Microprocessors from Chips to Systems by R.Zacs £ 7.95
Vol 1: Business and Games Programs £17.50 Sybex: Microprocessors Interfacing Techniques by R. Zacs £ 7.95
Vol 2: Maths, Engineering and Statistical Programs £17.50 Getting involved with your Own Computer f 475
Vol 3: Advanced Business Programs £26.95 Bestof MICRO £ 6.95
Vol4: General Purpose Programs £ 7.95
Vol 5: Experimenters Programs (General Purpose) £ 7.95 a L =
Vol 6: Miniature Business Systems £32.50 Basic BASIC £ 6.50
Vol 7: Chess/Medbll/WDPROC £26.95 Advanced BASIC £ 6.00
Instant BASIC by Jerald R. Brown £ 7.95
Your Home Computer by James White £ 7.95
Your Home Computer £ 7.95 My Computer Like Me. . . When [ speak £ 275
How to Profit From Your Personal Computer £ 550 BASIC by Bob Albrecht
Hobby Computers Are Here £ 3.95 Games with a Pocket Calculator by Thaigarajan & Stilovitch £ 1.75
New Hobby Computers £ 3.95 Games, Tricks and Puzzles for a Hand Calculator by W. Judd £ 2.49
» A Practical Introduction to PASCAL POA
TV Typewriter Cookbook by Don Lancaster £ 7.50 =
TTL Cookbook £ 7.50 From Peoples Computer Company
CMOQOS Cookbook £ 7.95 Reference Books of Personal & Home Computing £ 495
1C Timer Cookbook £ 7.50 Whatto Do After You Hit Return £ 8.95
IC OP-AMP Cookbook £ 9.50 Dr. Dobbs Journal Volume 1 £10.00
RTL Cookbook £ 4.25
Z80 Microprocessor Handbook £ 7.50
Z80 Instruction Handbook f 350 Subscriptions start within 3 weeks. U.K. OVERSEAS
—— > - PRICE PRICE
Magazines: Back Issues MAGAZINES: Subscriptions
Personal Computing £ 1.75 Personal Computing (Twelve Issues Yearly) £16.00 £17.00
Interface Age £ 2.25 Interface Age (Twelve Issues Yearly) £20.00 £20.50
Dr. Dobbs Journal £ 175 Dr Dobbs Journal (Ten Issues Yearly) £13.00 £13.50
Computer Music Journal £ 250 Computer Music Journal (Four Issues Yearly) £ 850 £ 9.00
Peoples Computers £ 1.75 Peoples Computers (Six Issues Yearly) £ 800 £ 850
BYTE £ 225 Kilobaud (Twelve Issues Yearly) £20.00 £21.00
Creative Computing £ 1.75 Creative Computing (Twelve Issues Yearly) £16.00 £16.50
Calculators & Computers £ 1.75 Calculators & Computers (Seven Issues Yearly) £10.00 £10.50
ROM £ 1.75 73 (Twelve Issues Yearly) £20.00 £21.00
Kilobaud £ 225 BYTE (12 Issues Yearly) £21.00 £21.00
73 £ 225 MICRO-6502 Journal £ 750 £ 8.50
MICRQ-6502 Journal £ 1.50 Magazine Storage box (holds 12 minimum) £.4:25

HOW TO ORDER

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

L.P. Enterprises.

CREDIT CARDS accepted
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS

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

Send to address above
Indicate Payment Method: Total Enclosed £
... .Mycheque, P.O., I.M.0. is enclosed in Sterling on U.K. Bank

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

CreditCardNo ... .. .. ......... ... ...... . .Expiry Date
Name . .. e
AdAreSS| . [ oo b s B e Fe s e A e e R s o
........................... POSTCODE
Signaturel ki e | g ey 1 e ol 8 ool N u

All Orders must be Prepaid

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

SOFTWARE

Of all the microcomputer systems now available, the
Commodore PET is the one best supported by software.

The widest range of programs is offered by one company—
PETSOFT.

You will find a hundred programs in the new 12-page
catalogue, covering Business applications, Programming
Aids, and some superb Games. Hers are justa few examples:

VAT £17.50 A package for small businesses, Consultancy
Service available.

PAYROLL £25 A four program package providing an
easy method of pay computation and access to month-end
and year end data. Update service available.

STOCK CONTROL 4 £12 Stores data on up to 150
items per tape file rof rapid recall and amendment.

PERCENTAGE COSTING £49.50 A powerful method
of handling cost information, facilitating the study of
percentage changes in total due to individual changes.

MICROCHESS £14 Play against the latest version of
our famous chess program. Excellent graphics.

ASSEMBLER/EDITOR £25 Translates assembly lan-
guage programs into machine code for direct execution.

DATA FILE HANDLER £12 Provides a working file
handling structure to be used when writing your own
programs.

MICRO TEXT EDITOR £15 Line oriented text editor
for word processing applications etc.

BRIDGE CHALLENGER £10 You and dummy play
four person Contract Bridge against the computer.

PET BASIC TUTORIAL £15 Let your PET teach you
to program in Basic with our best-selling tutorial suite.

PET WORKBOOKS f15 Set of five professionally
written workbooks covering all aspects of the PET.

For further details of these and the other ninety programs
in our free catalogue, call or write to us today.

We also acceptcredit card orders over the telephone.

Peisoit

MICROCOMPUTER SOFTWARE
PO Box 9, Newbury, Berks. RG13 1PB
Tel. 0635-201131 01-352 1100 Telex 8951672

PET is the trademark of Commodore

Now Almarc & Vector Graphic offer the complete solution
to your computing needs for £2300.00*
needs only the addition of a V.D.U. and it’s ready to go.
Completely assembled and fully tested the Vector MZ Offers
the following features as standard :-

*

* * *

*
*
*
*

*

Simply connect your peripherals (Elbit V.D.Us &
Centronics printers are available from Almarc) and your up
and running and, because the MZ uses the S-100 bus, you
can plug in a massive range of add on units.

Ring or Write for a demonstration to:-

*

THE TOTAL SOLUTION FROM

ALMARC

OF COURSE!

. The Vector MZ

S-100 bus

4 MHz Z80A processor

158 instructions

two quad density Micropolis floppies—over 630k bytes
on line

serial port

two parallel ports

32K static ram

12K prom/ram board with extended monitor
Extended disc Basic

Almarc Data Systems Ltd.,

29 Chesterfield Drive,

Burton Joyce,

Nottingham. Tel: 0602 248565.
Discount terms available.

@ Circle No. 124

TRS-80

HARDWARE - SOFTWARE - MODIFICATIONS

if it's new. Hardware, Software, Plug-in Units or
Information:- We are importing, selling, writing or
manufacturing it for the TRS-80.

OUR SPECIALITY — WORD PROCESSING

If you are into writing and you haven't written
with the TRS-80 Electric Pencil, you haven't lived!
The package includes lower-case and the
RS232 + 20ma interface.

S100 Motherboards, Digitiser Kits, Plug-in Joy-
sticks, 16K Memory Kits and a wide range of
American Software. We are the European dis-
tributors for the TRS-80 COMPUTING newspaper.
Phone or SAE for information or Software list.

000 0000 00000 0000 00 o ® 0 Ooo 00
® L I Qm & ° (3K ] o 00 0 09 L ] [ ]
® [ 3N oL, (0] [ L) o 000 00 L
z o oo0e ® e0se o o o0 00 200
s 233 $ 2 el 3% 232 4o 3

o0 o L] [ ] ® o000 o ® o o0 00

1 Strawberry Vale, Twickenham. Middlesex.
Telephone: 01-892-8455

@ Circle No. 123

@ Circle No. 125
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER

DARPING FACTOR- -

2>»3> THE 3802 ALSD WAS GRAPHICS (2244

:ou can use them for sisufations:

vacaies 3802

2>
e

f

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
I/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
your unique Text Editor with a 380Z FORTRAN Compiler. If you
already have a minicomputer, you can use your 380Z with afloppy
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

PRACTICAL COMPUTING February 1979

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

Owners of a 380Z microcomputer can upgrade their system to
include floppy (standard or mini) disk storage and take fuil advantage
of a unique occurence 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 any 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-Z £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 @ 89, or Carriage.

@ Circle No. 126
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This Is The
Famous

Stop reading about computers and get your hands on one! With
ELF Il and our new Short Course by Tom Pittman, you can master
computers in no time at atll ELF Il demonstrates all 91 com-
mands an RCA 1802 can execute and the Short Course quickly
teaches you how to use each of the 1802’s capabilities.

Elf II's video output lets you display an alphanumeric readout
or graphics on any TV screen or video monitor and enjoy the
latest video games.

But that's not all. Once you've mastered computer funda-
mentats, ELF Il can give you POWER with add-ons that are
among the most advanced found anywhere. American IEEE
chapters plus hundreds of universities and major corporations
have chosen the ELF Il to introduce their students and personnel
1o microprocessor computing

Learn The Skill That May Soon Be Far
More Important Than Your College Degreel

The ability to use a computer may soon be more important to
your earning power than a college degree. Without a knowledge
of computers, you are always at the mercy of others when it
comes to solving highly complex business, engineering, industrial
and scientific problems. People who understand computers can
command MONEY and to get in on the action, you must learn
computers. Otherwise you'll be left behind.

ELF Il Is The F-A-S-T Way to Learn
Computer Fundamentals!

Regardiess of how minimal your computer background is now,
you can learn to programme a computer in almost no time at all.
That's because Netronics has developed a special Short Course
on Microprocessor And Computer Programming in non-technical
language that leads you thyough every one of the RCA COSMAC
1802's capabilities so you'll understand everything ELF It can do.

. and how to get ELF Il to do it!

All 91 commands that an 1802 can execute are explained to
you, step-by-step. The text, written for Netronics by Tom Pittman,
is a tremendous advance over every other programming book in
print.

Keyed specifically to the ELF Ii, it's loaded with ~hands on®
illustrations. When you're finished, ELF Il and the 1802 will no
longer hold any mysteries for you.

In fact, not onty will you be able to use a personal computer
creatively, you'l also be able to wnderstand computing articles in
the technical press.

If you work with large computers, ELF || and our short Course
will heip you to understand what makes them tick.

A Dynamite Package For Just £99.95 Plus 8% V.A.T.!

with ELF I, you learn to use machine language — the funda
mental language of all computers, Higher level languages such as
FORTRAN and BASIC must be transiated into machine language
before a computer can understand them. With ELF 1t you build a
solid foundation in computers so you'll really know what you're
doing, no matter how complicated things get.

Video output also makes ELF Il uniqgue among computers
selling such a low price. Attached to your TV set, ELF | becomes
a fabulous home entertainment centre. It's capable of providing
endless hours of fun for both adults and children of all ages! EL|
I can create graphics, alphanumeric displays and fantastic video
games.

Only a low cost RF modulator is required to connect ELF }i to
your TV's aerial socket! {To order see below.!

ELF II's 5-card expansion bus (connectors not included) allows
you to expand ELF Il as your needs for power grows. If you're an
engineer of hobbyist, you can also use ELF Il as a counter, alarm,
I c?(, thermostat, timer, or for countless other applications.

ELF Il Explodes into A Giant!

Thanks to ongoing work by RCA and Netronics, ELF Il add-ons
are among the most advanced anywhere. Plug in the GIANT
BOARD and you can record and play back programmes, edit
and debug programmes, communicate with remote devices and
make things happen in the outside world. Add Kluge Board to
get ELF It to solve special problems such as operating a more
complex alarm system or controlling a printing press. Add 4k
RAM board and you can write longer programmes, store more
information and solve more sophisticated problems.

Com

SPECIFICATIONS

The £99.95 ELF Il computer features an RCA

COSMAC COS/MODS 1802 8-hit microprocessor

addressable to 64K bytes with DMA, interrupt,

16 registers, ALU, 256 byte RAM expandable to

64K bytes, professional hex keyhoard fully
decoded so there’s no need to waste memory
with keyboard scanning circuits, built-in power
regulator, 5 slot plug-in expansion husA(Igss
connectors), stable crystal clock for timing
purposes and a.dnuhle-sided. plated-lhrnugh pe
board plus RCA 1861 video IC to display any
segment of memory on 2 video
monitor or TV screen along with all
the logic and support circuitry you
need to learn every one of the RCA
1802's capabilities.

LF |1
puter

Expanded, ELF it is perfect for engineering, business, industrial,
scientific and personal finance and tax applications. No other
small computer anywhere near ELF II's low price is backed by
such an extensive research and development programme.

The ELF-BUG Monitor is an extremely recent break-
through that lets you debug programmes with lightening speed
because the key to debugging is to know what's inside the
registers of the microprocessor and, instead of single stepping
through your programme. the ELF-BUG Monitor, utilising
break points, lets you disptay the entire contents of the registers
on your TV screen at any point in your programme. You #ind out
immediately what's going on and can make any necessary
changes. Programming is further simplified by dispiaying 24
bytes of RAM with full address, blinking cursor and auto scrolling.
A must for serious programmers!

Netronics will soon be introducing the ELF tl Colour Graphics
& Music System — more breakthroughs that ELF Il owners will
be the first to enjoy!

Now BASIC Makes Programming ELF Il Even Easier!

Like all computers, ELF Il understands only "machine language’’
the language computers use to tatk to each other. But, to make
life easier for you, we've developed an ELF It Tiny BASIC. !t
talks to ELF Il in machine language for you so that you can
programme ELF || with simple words that can be typed out on a
keyboard such as PRINT, RUN and LOAD.

'Ask Not What Your Computer Can Do . . .
But What Can It Do For YOU ™

Don’t be trapped into buying a dinosaur simply because you can
afford it and it's big. ELF Il is more useful and more fun than "big
name” computers that cost a lot more money.

With ELg 11, you learn to write and run your own program-
mes. You're never reduced to being a mere keypunch
operator, working blindly with someone else’s predevetoped

are.

No matter what your speciality is, owning a computer which
you really know know how to use is sure to make you a leader.
ELF Il is the fastest way there is to get into computers. Order
from the coupon below!

H.L. AUDIO LTD., Dept. P.C., 138 Kingsland Road, London E2 8DY

NOW AVAILABLE FOR ELF I —

O Tom Pittman’s Short Course On Microprocessor & Computer
Programming teaches you just about everything there is to know
about ELF i or any RCA 1802 computer. Written in non-technical
language, it's a learning breakthrough for engineers and laymen
alike. £5-00* post paid!

O Deluxe metal cabinet with plexiglas dust cover for ELF II.
£29.95% plus £1.50 p&p.

O RF Modulator for use with TV set. £3.00* post paid.

00 GIANT BOARD kit with cassette /O, RS 232-C/TTY 1/0,
8-bit P /O, decoders for 14 separate |/O instructions and a
system monitor/editor. £39-95° plus £1.00 p&p.

a Kluge {Prototype) Board avcepts up to 36 1C's. £17-00 plus
50p. pé&p.

. p&p.
O 4k Static RAM kit. Addressable to any 4k page to 64k.
£89.95* plus 50p. p&p.

DB Gold plated 86-pin connectors {one required for each ptug-in
board}. £5-70* post paid.

O Professional ASCII Keyboard kit with 128 ASCII upper/lower
case set, 96 printable characters, onboard regulator, parity, logic
selection and choice of 4 handshaking signals to mate with
almost any computer.£64-95* post paid.

D&Deluxe metal cabinet for ASC!l Keyboard. £19-95% plus £1.50
p&p.

O ELF !l Tiny BASIC on cassette tape. Commands include
SAVE. LOAD, #, x, +, (), 26 variables A-Z, LET, If/THEN, INPUT,

e e T ————————— Y1 Y] % 11,7\ 'Z [A—

PRINT, GO TO, GO SUB, RETURN, END, REM, CLEAR, LIST,
RUN, PLOT, PEEK, POKE. Comes fully documented and includes
alphanumeric  generator required to display alphanumeric
characters directly on your TV screen without additional
hardware. Also plays tick-tack-toe plus a drawing game that uses
ELF II's gex keygoard as a joystick, 4k memory required. £14-95*
post paid,

0 Tom Pjttman's Short Course on Tiny BASIC for ELF II.
£5-00° post paid.

O Expansion Power Supply {required when adding 4k RAM).
£19:95* plus £2-00 p&p.

O ELF-BUG Deluxe System Monitor on cassette tape.
Allows displaying the contents of all registers on your TV at any
point In your programme. Also displays 24 bytes of memory with
full addresses, blinking cursor and auto scrolling. A must for the
serious programmer! £14.95* post paid.

Coming Soon: A-D, D-A Converter, Light Pen, Controller Board,
Colour Graphics & Music System . . . and more/

Call or write for wired prices!
H. L. AUDIO LTD., Dept. P.C.
138 Kingsiand Road, London E2 8DY
(Tel 01-739 1682)
Sole European Distributors for Netronics R & D Ltd., U.S.A.

Yes! | want to run programmes at home and have enclosed
£109.56 including postage and V.A.T. for RCA COSMAC
ELF ! kit. O £5.94 including postage and V.A.T. for power

supglv (required}, O £5.95 for RCA_ 1802 User's Manual,
O £6-95 including postage and V.A.T. for Shart Course on
Microprocessor Computer Programmin g.

O | want mine wired and tested with power supply, RCA
1302 User's Manual and Short Course inciuded for just
£164-10 including postage and V.A.T.

O | am also enclosing payment (including postage and V.A.T.)
for the items checked at the left.

Total Enclosed £
USE YOUR O ACCESS O BARCLAYCARD

Account No.

Signature

CREDIT CARD PHONE ORDERS ACCEPTED 01-739 1582

Exp. Date

Print Name

Address

L——-———_————_————————————————DEALEHINOUIHIESINVITED—l

@ Circle No. 127
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keep in touch.

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

Seeking three answers
I AM in the initial stages of trying to
acquire a personal computer, for serious
use rather than game-playing, and need
the answers to three questions. I am not
sure if they come within the scope of your
advice offer:

Where can I find information about what
facilities the CP/M operating system
offers? CP/M seems to be much referred
to as a ‘“‘good thing’’ but no-one gives
details.

I will need eventually more than 64K
bytes of store; if bank switching is used,
can parts of store belong to more than
one bank? Or if not, how does one
communicate from bank to bank?

Using some form of assembler, rather
than Basic, are there any figures
available for how well the Z80, 6800
and 6500 make use of program store?
This will be a major cost item and
should be used efficiently.

W. Stones
Wokingham, Berkshire

@ CP/M really is a good thing. It is from

a U.S. software house, Microsoft, which

sells it to equipment vendors. You could

probably try some of them e.g., Rair (tel.
no. 01-836 4663) who have it on their

Black Box, or Micro Focus (01-727 5814)

which has Cobol running under CP/M.
There its also an embryonic CP/M Users’
Group being run by our Computabits
Editor, Nick Hampshire. If you want
more information write to him, care of us.
Sadly wedonot understand what youmean
by “bank switching”. Presumably you are
looking for a way to address more than
64KB with an 8-bit micro, in which case
we do not know of any which can do it
simply.

We cannot help you on your use-of-
memory question, either.

Schools should be critical
CONCERNING your review of the 380Z
micro in the December issue. For a
system which claims to be suitable for
education use, several important points
were omitted. It surely must be admitted
that a single-user system is inadequate
for a class of, say, 20 O level students, so
should we not be concerned with the
multi-user system ?

In particular, does it allow data files,
multi-user assembler language, and what
size of program can be used by eight
users simultaneously ? It seems reasonable
to the CSE student that if programs can
be listed on the printer, then so can
results. Is this the case?

As one involved in computer education,
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it seems to me that schools should be

rather more critical of micro systems, and
expect the standards of software available
on the mini systems of five years ago.

I hope that the ‘“‘wet blanket’’ nature
of my letter will not affect its printing in
an excellent magazine. Surely we must
have pros and cons.

M. Parr
Wombwell, Barnsley,
S. Yorkshire

Versatile mailing list

RE mailing programs, page 17 of the
December, 1978 issue. We run an SWTPC
M6800 with 24K RAM and a MSI FD8
disc system. We have a mailing list of
1,000 addresses, each of which is in one of

15 categories of priority and of 12 |

separate geographical locations.

The program is run for a Model
ASR43 printer with gummed labels. A
sample run shows the versatility we have
been able to build in. It is possible to
select labels for any one or more of the
categories in any of the regions or all.

For anyone interested we would be
pleased to give further details.

S. J. Chatfield
Camborne, Cornwall

Calling users of PDP-11

1 sHOULD be much obliged if, through

Practical Computing, you could make it
known that I am trying to start a PDP/
LSI-11 users’ group. Despite some pub-
licity already, there is still only little
support for the group. What I am trying
to do is to form a basis for interchange of
ideas, expertise and even software for
PDP-11 users.

I would be interested to hear from
anyone who uses a PDP-11 of any con-
figuration, running under any operating
system for any application. Since Digital
tells us that it has sold 50,000 PDP-11s
so far, there must be many people
interested, and hopefully many of them
read your magazine.

P. C. Harris
119 Carpenter Way
Potters Bar, Herts.

Do you want to be

an author?

WE are a small but expanding publisher
of technical text books. Our main
interest is to publish a series of books
related to computer applications the first
being our Computer Programs That Work

by Lee, Beech and Lee. This sold out after
only eight months with the pleasant
result that it is now being re-printed.

There is clearly a market for books such
as this, based heavily on program listings
with short descriptions. As our first book
was orientated towards science and
games, we are now interested in the non-
science areas of business, information, |
linguistics and the like.

Other than that, our only requirement
is that popular programming languages
such as Basic in a widely-used dialect are
used by our authors.

If your readers would like to share in
our success, perhaps they could write to
me with details of their ideas.

D. G. Beech

Sigma Technical Press
23 Dippons Mill Close
Tettenhall
Wolverhampton

Services on offer

CONGRATULATIONS on an excellent maga-

zine. I note that in both the November and

December Feedback columns, there have

been readers enquiring for mailing pro-

grams. My company can offer compre-

hensive mailing services which are used

widely by auctioneers, art dealers, trade

unions, mailing houses and trade associa-
tions.

D. M. Taylor

North Lincolnshire

Data Services Ltd.

Rothwell

Lincoln

Where are those
discounts?

CONGRATULATIONS on a superb magazine;
it is very informative. Your article on
computing in schools is an illustration of
what my friend and I would like to happen
to our school, Liskeard Comprehensive. I
want to make my career in computing—
both hardware and software interests me
—but I have no way of getting hands-on
experience with a computer.

My friend and I approached the head-
master, who said a computer would
probably be purchased by the school in
about two years’ time.

In two years time I will be at college. I
realise the great potential of a computer at
school, but I and others cannot make the
school appreciate the point. The options |
form for lessons which I received at the

(continued on page 21)
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£1 a day keeps

your Apple in play

Over a b-year period our lease/
purchase rates are as follows:

16K machine will cost you
£25.47 per month

32K machine will cost you
£30.13 per month

48K machine will cost you
£33.69 per month

At the end of this time you will
own the machine

LTI

Send for details

PADMEDE COMPUTER SERVICES
The Tuns, High Street, Odiham,

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

@® Circle No. 128

EQUINOX 30D

A powerful multi-user
multi-tasking

multi-language
16-bit microcomputer time-sharing system

supporting

" BASIC

* LISP

" PASCAL

* Floppy discs
" Hard discs

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

Priced from under £5,000

Write or phone for further information.

EQUINOX COMPUTER SYSTEMS LTD

32-35 Featherstone Street,
London EC1Y 8QX.
(Tel: 01-253 3781/9837)

@ Circle No. 129

A more interesting way to learn

20

&
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whatisa
microprocessor?

If youareconsidering buying a Microcomputer,
Development System, or just want to learn
more about this exciting technology, then this
short introduction to Microprocessors is for
you, Comprising a 72 page book keyed to over
two hours of cassette tapes, the many aspects
of Microprocessors are explained, including
Binary and Hexadecimal counting. Internal
structure. Operation. Programming Tech-
niques. Devising a program, etc... Learn at
your own pace with this valuable addition to
your reference library.

To Technical Book Services
PO.Box 79
Maidenhead, Berks SL6 2EG

Please send me.....copy/copies of What is a microprocessor? I

ORDER FORM

@%£10-75 each inclusive. | enclose remittanceL,. ... . . -
Name B
(Print Please)

Address - I
Registered office 21, Mincing Lane, London EC1 Registered N0 12225

@® Circle No. 130
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(continued from page 19)

end of the third year had Computer
Studies on it; soon the course was can-
celled through lack of pupils and they
also do not have a computer.

purchase a worthwhile piece of equipment
at a relatively low cost. For this I need a
list of most of the possibilities of a com-
puter in school and also prices and details
of educational discounts. Can you help?
R. J. Fiddick
West Looe
Cornwall
@ You probably will not secure any
‘‘educational discounts’’ from anyone if
you are talking about a smallish system,
Most of the small computer vendors are
selling them hand over fist and do not need
the extra business. Discounts may be
offered by suppliers of bigger and more
expensive micro systems, where the price
is likely to be more than £2,000.

On the other hand, £800-£900 will buy a
ready-to-go Pet or Tandy; £500 will buy
a decent micro kit, plus a keyboard and
cassette for use witha TV set.

These are not impossible sums, after all,
it is only £10 each from 80 willing parents.
If the school has a parent-teacher associa-
tion, you ought to suggest it. We have
heard of school children raising cash for
computers by running jumble sales, spon-
sored walks and dances.

One good ploy we have come across is
doing advance deals on business systems
software; you approach local shopkeepers
and small businesses and promise to write
and run some fairly simple programs for
them when you get your computer. They
pay something in advance, of course.

Typical applications for this would be
maintaining customer records, perhaps
stock records, mailing lists and simple
personalised form letters. For this you
might also be able to interest your local
education authority, if it has any kind of
Business Studies programme.

Choice for a college

THIS college is considering the purchase of
a microprocessor-based computer system.
The large range of systems available, how-
ever, makes us concerned that we make
the right choice. Although not exactly
novices in the computer world, we are cer-
tainly not experts and we find some dif-
ficulty in deciding on a system which will
best serve our needs.

The college workload is largely com-
mitted to the scientific and commerce
fields and any system we purchased would
be expected to serve both, and also be of
use in the routine data processing asso-
ciated with college administration.

Since our budget is in the region of
£3,000, we cannot hope to satisfy our ulti-
mate aims at once but we would like to
purchase a “starter’’ system which would

PRACTICAL COMPUTING February 1979

My aim is to try to get the school to

be immediately beneficial to the college
and capable of future expansion.

Briefly, then, we envisage a final system
which could support eight simultaneous
users, provide enough computer ““power”
to enable O and A level computer science
courses to be run, and have enough flex-
ibility to run typical commercial applica-
tions. Within this framework we have
isolated a number of features which we
feel are essential for any starter system.
Thus:

Memory: As much as we can get for
our money—about 32K
expandable as the cash
arises.

Discs: A floppy disc system.

Tape: Magnetic tape for program
and data storage (and to
compare disc/tape methods).

Printer: Matrix or line printer for
rapid printing.

Languages: Basic, with the option of pur-

chasing Fortran and Cobol
compilers at a later date.

The Buyers Guides in your magazine
have been of immense use to us and,
together with our own investigations, sug-
gest that the following computers could
form the nucleus of the system we need:

Cromemco (System 2 and Z2), Hori-
zon, Sol 20/16, Pet, Compelec Altair Sys-
tem 1300*, Computer Workshop System
2, Rair Black Box*, Research Machines
Limited 380Z*, SEED MS1 6800, Tandy
TRS 80.

Those which seem of particular interest
to us have been asterisked. It is at this
point that the main problem arises. Since
we have no familiarity with any of the
companies, we find it difficult to make a
choice. Consequently we have turned to
Feedback in the hope that your experience
and that of your readers can help cut some
path through the micro jungle.

Problems such as ours must be common
among schools and colleges entering the
micro field and we are sure many are
examining some of the systems we have
mentioned. Your comments and advice
would therefore be warmly received.

D. Sheppard

Department of Science

Barry College of Further Education

Barry, South Glamorgan

@ We have written to Mr Sheppard with
our opinion. Anyone with further ideas or
experiences of the machines listed may like
to contact him to pass on their experiences.

Stock control problem

1 sEE from Feedback in the November
issue that advice on systems is available.
Could you, therefore, please advise me on
the following ?

I am looking for a system which could
provide stock control initially for 2,000
items but which could be increased when
necessary by the addition of more units—

s o cdbhack Emmmm

price around £500-£700, either ready-
built or be assembled.

M. Page

Bushmills

Co. Antrim

@ Do you mean stock control or stock

recording? If it is stock control you will find

it difficult to implement it on a system in

your price range. The two which spring fizst

to mind are the Pet and the Tandy, both of

which have some stock control/recording

programs developed.

You should really be looking for a system
costing around £2,000, many of which you
will find listed in our Buyers’ Guide. If you
think about it, purchasing a £2,000 system
would probably cost you about £20 a week,
which might well be worthwhile—and it is
tax-deductible if you are in business.

Incidentally in next month’s issue we
shall be examining systems available for
stock control.

Computer courses

CAN YOU please suggest computer courses
for two of our staff? The first problem
they have to solve is to identify the most
suitable computer for our purpose. They
would be required to program and service
as necessary.

Hodges & Moss Ltd

Shrewsbury

Salop

@ We don’t usually like to recommend
courses. Our sister magazine;

WHICH COMPUTER? has, however,
recently reviewed such a course and was
favourably impressed. It was called Buying
a Computer and was run by Accountants
Weekly Courses, tel 01-402 4503. You
might also like to contact the National
Computing Centre which offers advice to
new purchasers of computers. Tel 061-228
6333.

Anyone for chess

1 AM looking for a computer system for
around £200. My main interest is com-
puter chess. Do you know if there are
any micros which are helpful in this area.
Do you think that for a cheap system a
full gwerty keyboard is necessary. I have
my eyes on a 6800 but I have also heard
of a 6809 system. Can you tell me any-
thing about it?

Robert Davis

London WC1
@ Our Buyers Guide details systems like
the Kim, Sym and Nascom all of which
are within your price bracket and could be
programmed to play chess. There is also
the Chess Challenger which is a dedicated
chess machine available at many toy shops’
for around £200. If you could spend a bit
more money the Pet and Tandy both have
very good chess programs which, we admit,
have beaten us. As for the 6089, sadly
we don’t have much knowledge. Can any
readers advise?
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The Age of Affordable Personal
Computing Has Finally Arrived

Ohio Scientifics

Superboard Il

Full 8K basic and 4K user RAM
Built and tested

Superboard |l was designed specifically with low
price and the first-time user in mind. It promises
to be the most dramatic price and performance
breakthrough to date, in the microcomputer
industry. Ohio Scientific, with headquarters in
Aurora, Ohio, are one of the leading manufacturers
of complete computer systems — from hobbyist
right up to business and OEM applications.

The single board construction and custom LSI
chips used in the Superboard Il result in large
cost savings, and ease of use. In fact it has more
features and better performance than some other
systems that are selling at up to £1,000. In the

-Standard Features

Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC-in-ROM
Full feature BASIC runs faster than currently available
personal computers and all 8080-based business com-
putesr.
4K static RAM on board expandable to 8K
® Full 53-key keyboard with upper-lower case and user
programmability
m Kansas City standard audio cassette interface for high
reliability
m Full machine code monitor and |/ 0 utilities in ROM
= Direct access video display has 1K 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.

‘ Extras

® Available expander board features 24K static RAM (additio-
nalmini-floppy interface, port adapter for printer and modem
and OSI 48 line expansion interface.

m Assembler/editor and extended machine code monitor
available.

Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to

be up and running.

There is enormous interest in Superboard 11, so order early if you wish to avoid inevitably [ong delivery dates later this I
!

year.
FREE 15-DAY TRIAL

Lotus Sound have had so many questions about various aspects of Superboard Il that in order to save time, and
ensure your satisfaction. we are offering to return the full purchase price to anyone who returns their machine—in

good order and original packing—within 15 days of delivery.

£263.84

Plus 8% VAT (includes delivery)

; i
T
oy

‘
(|

Wiy
Canun
#in g8
;

(]

~ i § ,_ﬁ:;(!!!
i
[

hg.

iy

i
i
Y
i

early 70's computers with inferior performance
cost over £10,000.

The broad range of features include 8K BASIC
in ROM, up to 8K of RAM on board (4K supplied)
, full 63 key computer keyboard, Kansas City
cassette interface, video display interface (with
graphics). Available options include an expander
board for additional 24K RAM, dual mini-floppy
interface port adaptor (for printer and modem).

The Superboard |l comes preassembled, and only
needs a power supply and case. Any 5V supply at
3A will power it.

Commands
CONT LIST NEW NULL RUN
Statements
CLEAR DATA DEF DIM END FOR
GOTO GOSuUB IF...GOTO IF.. THEN INPUT LET
NEXT ON...GOTO ON. .GOSUB POKE PRINT  READ
REM RESTORE RETURN STOP
Expressions
Operators
— +,°. /.4 NOT, AND,OR. >, =, <>, >=, <=, =
RANGE 10325 1032
functions
ABS(X)  ATN(X) COS(X) EXP{X) FRE(X}  INT(X)
LOG(X)  PEEK(l) POS(l) RND(X) SGN(X)  SIN{X)
SPC()  SQR(X) TAB(l) TAN(X) USR(l)
String Functions
ASC(X$) CHRS$() FRE(X$) LEFT$(X$,1)  LEN{X$) MID$
(X$.1.0)
RIGHTS$(X$.1) STR$(X) VAL(X$)

Plus variables, arrays and good editing facilities.

[To:LOTUS SOUND '
4 MORGAN ST., LONDON E3 5A8

Please send me Ohio Scientific Superboard

Computer(s)
| 1 enclose cheque/ PO for £
I Name

Address

4 MORGAN ST., LONDON E3 5AB

Mail order only
Callers by arrangement

LOTUS SOUND |
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01 - 981 3993 (24 hr answer)
Telex 261426 Attn: Lotus Sound
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COMART has introduced two
new word processing systems,
both for the Sol range of
microcomputers, which the
company imports from the
U.S.

Solstar runs on the Sol 20/16
with mini-floppies. Correc-
tions, additions, deletions and
movement of characters,
| words, phrases or blocks are
accomplished in a simple,
direct manner, with all text
copy displayed on the memory-
mapped video display for ease
and speed of assimilation.

Wordwizzard runs on a Sol
3 with 64K and a Helios dual
disc drive. Advanced facilities
include the ability to print-out
one text while editing a second,

Cromemco System 3

THERE are genuine fears about
machines taking over every-
thing, but it is still a shock to
find the machines apparently
standing up for themselves.

Calculator Lib is, in fact,
the title—probably meant to
increase the paranoia of the
most neurotic of us—of the
newsletter of the Liberated
Calculator-users’ Club. Set up
by Canadian, Gene Hegedus,
it is: “‘a truly universal, inde-
pendent, non-profit group of
calculator users (regardless of
the make of the calculator)
dedicated to exploring the
limits of the state-of-the-art of
calculator-mathematics.

The overall goal is to profit

Two word processing
systems from Comart

and a special keyboard tem-
plate permitting operator com-
mands to be implemented with
a single key depression.

The Solstar costs £2,500 and
the Wordwizzard £5,000, but
both need the addition of a
printer—the Diablo daisy-
wheel is recommended—to
complete the system. Both sys-
tems have a four-week delivery
time.

The Sol microcomputer
range has several features
which have made it popular in
word processing applications
in the U.S.

It has a top-quality capaci-
tive keyboard, ensuring reli-
able keystroke performance
over a long period; the video

Latest Lib is for the
calculator user

mutually from all members’
knowledge of calculators and
related fields, and create a
forum which allows club mem-
bers to meet and identify with
each other’s interest. The club
needs volunteer members to
act as officers in the editorial
committee,  correspondents,
reporters and translators.
Club members speak or
write English, French, German
and Hungarian. This list will
hopefully be expanded with
readers in other countries”.

For more information, send-
self-addressed, |

large,
stamped envelope to Gene
Hegedus, PO Box 2151,
Oxnard, CA 93034. ]
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display is flicker-free without
the “ripple-through” effect of
some c.r.t.s; and the equip-
ment is designed stylishly to fit
into an office or home environ-
ment.

The introduction of these
systems, together with that of
Cobol for Cromemco micro-
computers, heralds the Comart
entry into the commercial mar-
ket; previously it has concen-
trated on sclentific, educational
and industrial applications.

The Cobol implementation
is for Cromemco Z2-D and
System 3 microcomputers with
at least 48K bytes of memory.
It is written to AINSI 1974
standard with all Level One
features and the most useful
ones of Level Two. It costs
£85. ‘

Also connected with the
move into the business systems
market is the agreement with
Computer Field Maintenance
to provide a nationwide field
service for the Cromemco,
North Star, Processor Tech-
nology, Dynabyte and Sol
microcomputer sytems Comart
distributes in the U.K.

There will be a standard 48-
hour or better response for an
estimated cost of 12 percent of
Comart list price for the
product in question.

Service centres in London

| and Manchester will be fol-

lowed by others in Glasgow
and Nottingham.

Comart can be contacted for
details of all its products and
services at PO Box 2, St Neots,
Cambridgeshire. 1]

Graffiti winners

This months winning entry
is from Andrew White,
aged 16, of 19 Greenpark
Drive, Co Armagh, N. Ire-
land.

The micro in the corner,

Not used for o’er a week,

Is moping for a program,

Just waiting for a little
PEEK.

It’s BASIC is getting hazy,

Through a boring lack of use,

Computers, too, have
feelings,

And don’t take kindly to
abuse.

But this eternal waiting,

On a shelf for weeks on end,
Is enough to drive a micro,
To an enemy, from a friend.

Integral unit

MICROCOMPUTER suppliers
probably have more new prod-
ucts to launch than any other
section of the industry, so it is
not surprising that so many
capitalised on the Compec
exhibition for initial exposure.

ISG Data Sales of Maiden-
head premiered a new develop-
ment system and terminal from
Futuredata Computer Corp of
Los Angeles. Advanced Micro-
computer Development Sys-
tem (AMDS) provides in one
unit a c.p.u.,, keyboard and
cr.t.,, claimed to be the first
such integral unit.

There is a choice of micro-
processor c.p.u.—the 8080,
8085, 8086, 6800, 6802 and Z80
are offered; and a standard 64-
key keyboard and 12in. dis-
play. Memory is expandable
from 16-64K RAM.

A comprehensive set of
packages is available for soft-
ware development, including
debug  facilities, editors,
assemblers and Basic com-
pilers. There are also hardware
facilities for debugging and
emulation.

The 80-character display
comprises 24 lines of 7 x 9 dot
matrix with upper- and lower-
case characters, enhanced
video, reverse video, under-
lining, highlighting and line
graphics.

A basic 16K system costs
£8,000 from ISG Data Sales,
Moorbridge House, 50-52
Moorbridge Road, Maiden-
head, Berkshire. a
AANANANANANANAN.

A customer enters,

The micro he is shown,

A demonstration ““NOT
FOR ME”>

As’cross the room the
customer is blown.

Take heed, you micro traders,
Computers aren’t just steel,
Instead, inside that circuitry,
Is something which can feel.

The runner-up is G. P.
Dixon, of Windlesham.

QOur micro has caught the
disease,

Of charging its users large
fees,

It says—*“Look here, Gus

I’mdriving this bus,

Sit down—log in—tickets
please”.

ANANANVANANANANANANANANANANANAVANANVANANANA
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by Intel

THE iSBC 86/12 single-board
computer is the most powerful
microcomputer board to come
to the market so far, claims
its manufacturer, Intel.

It has a 5SMHz CPU which
exceeds the PDP-11/34 in
performance and will replace
four standard minicomputer
boards in a typical OEM
system at about half the cost,
the company says.

An 8MHz, soon to follow,
will increase the gap in per-
formance over mid-range minis
even more.

The iSBC 86/12 is a 16-bit
CPU, with memory up to 48K
bytes, dedicated parallel I/O
and serial communications
interface all on the same board.
It plugs straight into the
standard Intel Multibus and
can be expanded using any of
the wide range of expansion
cards available from Intel or
the 100 other manufacturers
which support the Multibus.

They include RAMS up to

64K bytes, ROMs, up to 64K
bytes, battery powered RAM
boards, PROM programmer
boards, minj and standard disc
controllers, hard disc con-
trollers, 3M cartridge con-
trollers, cassette controllers,
video graphic boards, analogue
I/O beoards, keyboard/CRT
controller boards, relay output
boards, isolated input boards,
communication I/O boards,
and communications con-
trollers.

The arrival of the iSBC 86/
12 reveals the purpose of
several lines on the Multibus
which were not needed by 8-bit
minis. They are an additional
eight data lines and four more
address lines, increasing the
number to 20 to cater for the
one megabyte addressing
capacity; and a byte control
line, which allows both 8-bit
and 16-bit CPUs to be used
on the same Multibus system.

Employing the 8086 16-bit
CPU, the 86/12 has a compre-

MICROCOMPUTER
RENTAL
SPECIALISTS

* Apple [l

* Tandy TRS 80

For details write to

CCS Microhire

Before you buy a micro, why not
hire it for a day or a weekend?

From £2 a day we hire out a range of
micros for evaluation/experience or
program development.

*  Commodore Pet

* Nascom | or Micros

* Research Machines 380Z
* SWTC 6800 or MSI 6800

Protect your future investment.
Try out a system now.

CCS Microhire, Freepost,
Letchworth, Herts SG6 4YA
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‘Most powerful’ claim

hensive instruction set which
includes multiply and divide
in binary, BCD of ASCII.

Communications are
handled by a separate V24
(RS232C) serial port, which
will support virtually any com-
munications protocol. Baud
rates for this port can be soft-
ware-selected from 75-9,600
in asynchronous mode, and
from 1,760-38,400 in syn-
chronous mode.

Other functions supported
are event counting, timing and

‘vectored interrupts—the board

supports nine, expandable to
65, levels. The board also in-
corporates an auxiliary power
bus and power failure interrupt
control logic for employing
battery supply to protect the
contents of the read/write
memory during a power
failure.

Intel Corporation (U.K.)
Ltd., 4 Between Towns Road,
Cowley, Oxford OX4 3NB.

Bristol
bound

THE Nascom-1 microcomputer
system is now being distributed
in the Bristol area by Target
Flectronics, one of the largest
suppliers of semiconductors
and electronic components in
the area. The Nascom system
is the only microcomputer the
company handles.

Target Electronics, is at 16
Cherry Lane, Bristol BS1 3NG.

Harlow
Z80 spot

HARLOW-BASED distributor
Distronic is offering off-the-
shelf Z80 microprocessors from
Mostek. It also has full
development facilities avail-
able.

Full software support is
provided, with a strong
emphasis on high-level lan-
guages and a disc-based
development system offers
advanced real-time debug
facilities. The price for quanties
of 1-24 is £23.03.

Distronic, 50/51 Burnt Mill,
Elizabeth Way, Harlow, Essex.

Kim 1 for less

CcoMMODORE has reduced the
price of its KIM 1 to £99.95p.

This price puts it well in the
range of students, hobbyists
and schools, but it remains
ideal for control applications
and training in industry.

Commodore stresses that
the Kim 1 is not a kit, but a
complete microcomputer with
a fully-assembled PC board,
needing only a power supply to
operate. Based on the MOS
6502 microprocessor, it has
2K bytes of ROM, 1K byte
of RAM, a keyboard and six-
digit LED display.

The system can be expanded
significantly, starting with the
KIM 3 8K RAM memory
boards (£193.32p. inc. vat).
This can be wired in by the
user—all the required con-
nectors are built-in—or
attached more neatly by using
a IKIM 4 motherboard (£96.12
inc. vat).

An ordinary audio cassette
unit can be attached to provide
auxiliary storage. All inter-

than £100

face circuits provided on the
KIM 1 board including a
Teletype interface, are ready
for connection. If the Teletype
has the facility, KIM can also
handle paper tape input and
output.

The range of peripherals for
use with the system has been
expanded in collaboration with
distributors.

Options include a pocket
terminal (£240), which allows
input of the full ASCII charac-
ter set from 40 dual-purpose
keys; and a videoboard (£150)
which allows a normal tele-
vision to be attached as a video
display device.

Kim also boasts excellent
documentation of hardware
and programming instructions,
plus powerful software.

They include an Assembler/
Disassembler/Editor package,
an  information retrieval
system, a mailing list program-
for business use, and a variety
of games. The prices of them
range upwards from £12.
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computing.

100 times
faster

TURN your Pet into a small
business system. That is what
a firm in Solihull is suggesting
now that it has attached a
mini-floppy disc system to the
Pet.

Midland Micronics has
bolted two 53 in. floppy discs
neatly on each side of the
VDU. It is engineered very
neatly so that it looks part of
the machine.

The advantage of using
floppy discs is that it is much
faster than a tape cassette and
you can hold more informa-
tion, Midland says that each
diskette can hold up to 81K
bytes of data and is 100 times
faster to access than the tape.

Connection of the drives is
via the Pet memory expansion
board and the system is com-
plete with an additional plug
in PROM permitting control
of the disc system via Pet Basic
USR instruction with simple
commands from either the key-
board or under program con-
trol.

The floppy disc Pet is in two
versions, 24K or 32K, and the
starting price is £1,300. More
from Midland Mictronics,
Oakfield House, Station Road,
Dorridge, Solihull, W. Mids.
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