50p

3

November 1979 [ “_F‘Kolume 2 Issue 11

“ognition

Fault diagnosis

Review:
‘Rair Black Box

- Programmer
of the Year




Sample catalogue prices:
*System Two computer 1995
*System Three computer 3293
*Z-2H computer 4998
Extra 64K memory 893
3101 visual display unit 1147
3355 daisywheel printer 2297
HDD 11-mbytes hard
disc
ANSI Cobol compiler
ANSI Fortran IV compiler,
16K extended:Basic’
Word processing system
Database management
Macro relocating
assembler :
Prlces exclude VAT and . .

wery
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£ %uch more. On site malnte ance can be arranged throughout the UK.

lems incl
ems Incluc

1 &

With our in-depth experience and total
commitment to the reliable Cromemco range
we are Cromemco’s leading UK distributor.
Rely on us, as many others do, for expert
support with your routine or special
micro-computer applications.

Photo features Cromemco System 3 computer. 3101 VDU: and 3355 daisywheel printer.
Look out for us at Compec ‘79, stand no. 756

ipherals, applications sofware, and multi-user
programmer; analogue-digital interface; and

I

',_.;_7 BOA micro, S-100 bus (21 slots), 64K
e ‘ ", "'l_\;

:i. etc CP/M compatible

lr:.,q..- .

MICI‘O Centre

Complete Micro Systems Ltd.
132 St. Stephen Street,
Edinburgh EH3 5AA.

Tel: 031-225 2022.
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SOFTWARE &
Z80/CPM g 'g
6800 This is how your business appears on the screen. 2 — 15
Approx 60 entries update require only 1-2 hours weekly and @4’ {3,
your entire business is under control. Opore®
* PROGRAMS ARE INTEGRATED SELECT FUNCTION BY NUMBER
1=ENTER NEW NAMES/ADDRESSES 13=PRINT CUSTOMER STATEMENTS
2="ENTER/PRINT INVOICES 14=PRINT SUPPLIER STATEMENTS
3="ENTER PURCHASES 15=PRINT AGENTS STATEMENTS
=* ENTER A/C RECEIVABLES 16=PRINT QUARTERLY TAX STATEMENTS
5=* ENTER A/C PAYABLES 17=PRINT WEEK/MONTH SALES
6=ENTER/UPDATE STOCKS REC'D 18=PRINT WEEK/MONTH PURCHASES
7=ENTER ORDERS REC'D 19=PRINT YEAR AUDIT
8=EXAMINE/UPDATE BANK BALANCE 20=PRINT PROFIT/LOSS ACCOUNT
9=EXAMINE SALES LEDGER 21=UPDATE ENDMONTH FILES
10=EXAMINE PURCHASE LEDGER 22=PRINT CASHFLOW ANALYSIS
11=EXAMINE INCOMPLETE RECORDS 23=ENTER PAYROLL
12=EXAMINE PRODUCE SALES 24=RETURN TO BASIC
WHICH ONE (ENTER 1 TO 24)
EACH PROGRAM GOES IN DEPTH TO FURTHER EXPRESS YOUR REQUIREMENTS.
FOR EXAMPLE (9) ALLOWS: a. list all sales; b. monitor sales by stock code; c. invoice search;
d. amend ledger files; e. total all sales.
BUSINESS PROGRAM VERSION 1 ........ £275 BUSINESS PROGRAM VERSION3 ........ £475
{VERBOSE SIMPLE LANGUAGE AND UNITARY {(SPACE SAVING AND MULTI MODE AND
FILE HANDLING) FUNCTION PROGRAMS)
BUSINESS PROGRAM VERSION 2.......... £375 BUSINESS PROGRAM VERSION .......... -575
{MORE INPENETRABLE VALIDATIONS AND {INCLUDING PAYROLL, YEAR AUDIT, PRO’
PROTECTION) LOSS; CASHFLOW)
MULTI-MODE 1, MULTI-FUNCTION, 12 STRING MULTI-MODE 2, MULTI-FUNCTION, 12 STRING
& HANDLER. ......... . ittt £50 HANDLER & NUMERIC COMBINER. . ..... £100 J
1Y A5 WWYARg,
&
:(zz HARDWARE (=
2 Qg & il , . S Q&
el E e
90oRe® Opore®
e PET 2001 SERIES e COMPUTERS
PET Computer 2001 32K ........ ...£795
PET Printer 3022 Tractor Feed. . . . ..£645 Intertec Superbrain
PET Floppy Disks 2040 . ........ ..£795 Dual Z-80A Vector Interrupt, 64K RAM
PETIEEECables .. ... ...c........ f 45 pws 1K 2708 PROM Bootstrap, Two
Double-Density 5in. Floppy Disks
o TERMINALS £1,950
Hazeltine 1510........................ £895 Industrial Micro Systems Z-80 System
Interlube Video Terminal ............. £595 48K Expands to 594K; Twin D/D Disk
Soroc1Q120........... Y. Piey . e £695 included. Expands to 10 Meg and pro-
grams are CPM compatible . .. .....£2,500
¢ PRINTERS
Smoke Signal 6800 System
Teletype 43 Printer . .................. £895 32K Expandable + Twin D/S
Centronics 779 Printer................ £950 Discs............ o T ocgon b £2,500
Please telephone for appointment — Tony Winter 01-636 8210
G.W. Computers Ltd., 89 Bedford Court Mansions, Bedford Avenue, London WC1.
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The (ACromemco

Z-ZH
ComputerJysten_-

A B

—w

11Megabytes of hard disc storage in a fast, new, table-top computer.

-
@® Fast Z80A 4MHz processor ( camerioce CAMBRIDGE COMPUTER STORE, Cambridge (02231 68155 |
@11 bvte hard disc dri LFORD ' THEBYTE SHOP Ihore Exces 0194 BT

- . Iitor Ss€ex b
mega y e ar ISC rlve cos also at Tottenham Court Road London01-6360647
. . LE HOLDENE LIMITED, L eeds (0532) 459459
® Two floppy disc drives ais0 ol Wimslow Cheshre (0626) 525456
.- 64K RAM 1 LonpoN DIGITUS LIMITED, London W1 01-636 0105
LUTON ISHERWOODS, Luton. Bedlordshire {0582) 424851
.. RS-232 me|m0r¥-f MANCHESTER  MICROCOMPUTERMART. Manchester 10618321 2269
‘al Park Leeds (0532) 788466
= serial interface NEWBURY NEWBEAR COMPUTING STORE. Nowbury Berks (0635) 3050:
= o also at Stockport Cheshnre(OGrdQ?:vZ’ZUQV(V) e
@ Printer interface NEWPORT MICROMEDIA. Newport Gwent (06331 50528
‘ . NOTTINGHAM  COMPUTERLAND LIMITED, Nottingham (0602) 40576
150 at Birmingham (021 622) 7149
| @ Extensive software available O amcnener (061 5541 0220 |
Glasgow (041332) 2468
- SHEFFIELD HALLAM COMPUTER SYSTEMS, Sheftieid (0742) 663125
g‘?n'tad us direct or call your nearest Comart SOUTHAMPTON  XITAN SYSTEMS LIMITED, Southompton (0700) 48740 -
ealer L J

comart specialists in microcomputers

Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514
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Even More!

Super software from the world’s leading microsoftware supplier.
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0O TEX

E]D

0 TOP Text Output Processor —

Software
with / Manual

Manual / Alone

DIGITAL RESEARCH

O CP/M* FDOS — Diskette Operating -System complete with

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

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

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

[J SID — 8080 symbolic debugger. Full trace, pass count and

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

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

(J DESPOOL — Program to permit simultaneous printing of

data from disk while user executes another program from the
console . .. .. £30/£7

MICROSOFT

O Disk Extended BASIC — Version 5, ANSI compatible with

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

(0 BASIC Compiler — Language compatible with Version 5

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

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

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

0 COBOL-80 — ANSI| ‘74 Relocatable object output. Format

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

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

mnemonics supported. Relocatable linkable output. Loader,
lerary Manager and Cross Reference List utilities included
£75/£10

Od EDIT 80 — Very fast random access text editor for text with or

without line numbers. Global and intra-line commands sup-
ported. File compare utility included . £45/€10

XITAN (software requires Z80** CPU)

[0 Z-TEL — Text editing language. Expression evaluation itera-

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

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

tensions. Macro capabilities with absolute Intel hex or relocat-
able hnkable outpul modules. New version 3 with added
features .£40/€£12

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

Z-BUG debugger — Trace, break-point tester. Suppons dec-
imal, octal and hex modes. Dissassembler to ASM mnemonic
set. Emulation technuque permits full tracmg and break-point
support through ROM . .£45/€£12

Creates page-numbered, jus-
tified documents from source text files .£40/£12

O a4 package ncludes Z-TEL. ASM. LINKER. Z-BUG. TOP

. £155/£30

CP M s a trade name of Digital Research
*Z801s a trademark ol Zilog. Inc

EFFECTIVE 1 OCTOBER 1979
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Software
ith f Manual
EIDOS SYSTEMS e / AieEl
KISS — Keyed Index Sequential Search. Offers complete
Multi-Keyed Index Sequential and Direct Access file manage-
ment. Includes bullt-in utility functions for 16 or 32 bit arithme-
tic. string/integer conversion and string compare. Delivered as

a relocatable linkable module in Microsoft format for use with
FORTRAN-80 or COBOL-80;etc. ............... £275/€15

KBASIC — Microsoft Disk Extended BASIC with all KISS
facilities. integrated by implementation of nine additional com-
mands in language. Package includes KISS.REL as described

above, and a sample mail list program £495/£30
MICROPRO
Super-Sort | — Sort, merge. extract utiity as absolute

executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data in binary, BCD.
Packed Decimal. EBCDIC, ASCII, floating, fixed point, expo-
nential, field justnhed etc. etc. Even variable number of fields

perrecord! .. ... .. ..o £125/€15
Super-Soﬂ I — Above available as absolute program onlg
. £105/€1

Super SOﬂ 1l — As 1l without SELECT/EXCLUDE

£75/€15

Word-Master Text Editor — In one mode has super-set of
CP/M's ED commands including global searching and replac-
ing, forward and backwards in file. In video mode, provides full
screen editor for users with serial addressable-cursor terminal

6000000 oMo dooo £75/€15

Word-Star Menu driven visual word processing sys-
tem for use with standard terminals. Text formatting performed
on screen. Facilities for text paginate. page number, justify.
center. underscore and PRINT. Edit faciliies include global
search and replace. read/write to other text files, block move,
etc. Requnres CRT terminal with addressable cursor position-
ng. Y e - . £255/€15

GRAFFCOM SYSTEMS

PAYROLL — Designed in conjunction with the spec for PAYE
routines by HMITaxes. Processes up to 250 employees on weekly
or monthly basis. Can handle cash, cheque or bank transfer
payments plus total tracking of all year to date figures. Prints emp
master, payroll Iog payslips and bank giros. Requires CBASIC-2

.£475/£15

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

COMPANY PURCHASES -— Performs purchase accounting
tunction. Controls invoices, credit & debit notes. Prints purchase
ledger, aged creditors report and payment advices. Comprehen-
sive VAT control and analysis of all purchases. Interfaces with the
NAD system. Requires CBASIC-2. . £425/£15

STOCK CONTROL

Maintains stock records, monitors stock levels to ensure optimum
stock holding. Details include stock desc., product code, unit, unit
price, quantity on hand/on order/mlncmum Stock analysis reports
can be weekly, monthly, quarterly etc. Interfaces with Order Entry
Invoicing system. Requires CBASIC-2............ ..£325/€£15

ORDER ENTRY & INVOICING

Performs order entry and invoicing function. Handles involces for
services and consumable items, part orders and part quantities.
Sales Analysis report shows sales movements and trends for
user-defined period. Interfaces with Stock Control, NAD and
Company Sales systems. Requires CBASIC-2........ £325/£15

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

... . £225/£12



Software for most popular 8080/Z280 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY, RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES, ALTAIR,
EXIDY SORCERER, IMSAI, HEATH, and 8" IBM formats

Soitwgve
SOFTWARE SYSTEMS iy / Mangsl

Manual / Alone

O CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
with pseudo-code compiler and runtime interpreter. Supports
full file control. chaining. integer and extended precision var-
iables etc. .. . L . . £75/€10

STRUCTURED SYSTEMS GROUP

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

GRAMNAM-DORIAN SOFTWARE SYSTEMS

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

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

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

MICRO FOCUS

0 CIS COBOL — Version 3 is ANSI 74 subset with extensions
which offer powerful interactive screen formatting and built in
cursor control. Version 4 additionally offers full level 1 ANSI for
Nucleus. Table Handling, Sequential Relative and Indexed /0.
Inter-Program Communication and Library
o 000a . Version 3. £295/£25

\Version 4. £395/£25

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

OTHER

O tiny C — Interactive interpretive system for teaching struc-
tured programming techniques. Manual includes full source
listings . o M A ....... EA5/£30

(J € Compiler — Supports most major teatures of language. inv-
cluding Structures. Arrays. Pointers. recursive tunction evalu-
ation, linkable 'with library to 8080 binary output. Lacks data
initialization. long & float type and static & register class speci-
fiers. Documentation includes “C” Programming Language
book by Kernighan & Ritchie o £65/£10

[ ALGOL 60 Compiler - Powerful block-structured language
featuring economical run time dynamic allocation of memory. Very

e\ﬂ compact (24K total RAM) system implementing aimost all Aigol 60
report features plus many powerful extensions including string
handling direct disk address I/O etc. Requires Z80
O . . e e e £110/£12

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

[] Z80 Debugger-Trace, break and examine registers with
standard Zilog/Mostek mnemonic disassembly displays. Facilities

\’\e\ﬂ similar to DDT. £20 when ordered with 280 Development
Package............... - W N} ..£30/€£7

Software
with / Manual
Manual / Alone

[ DISTEL — Disk based disassembler to intel 8080 or TDUL
Xitan Z80 source code, listing and cross reference files. Intel or
TDL/Xitan pseudo ops optional. Runs on 8080. Standard CP/M

and TRS-80 CP/M versions available ... £35/€7
0 DISILOG TEL to Zilog:Mostek mnemonic files:
Runson Z80only. ............. . ... ... £35/£7
O TEXTWRITER Il — Text formatter to justiy and paginate

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

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

....... o £70/€£15

[0 XYBASIC interactive Process Control BASIC — Full disk

BASIC features plus unique commands to handle bytes, rotate
and.shift, and to test and set bits. Available in Integer, Ex-
tended and ROMable versions.

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

[0 SMAL/B0 Structured Macro Assembled Language — Pack-
age of powerful general purpose text macro processor and
SMAL structured language compiler. SMAL is an assembler

Ian%uage with IF-THEN-ELSE, LOOP-REPEAT-WHILE, DO-

END, BEGIN-END constructs . ........... ..... £40/£10

] Selector 1 — Data Base Processor to create and maintain

single Key data bases. Prints formatted, sorted reports with
numerical summaries. Available for Microsoft and CBASIC
(state which). Supplied in source code . £105/€£12

[ Sselector Il — Multi (i.e.. up to 24) Key version of Selector II.

Comes with applications programs including Sales Activity. In-
ventory. Payables, Receivables, Check Register. Expenses.
Appointments, and Client/Patient. Requires CBASIC Supplied
in source code . T . E155/€12
Enhanced version for CBASIC-2 . . £185/€£12

[0 CPM/374X Utility Package — has full range of functions
to create or re-name an IBM 3741 volume, display directory
information and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M
files | . £125/£7

O Flippy Disk Kit — Template and instructions to modity sin-

gle sided 5% diskettes for use of second side in singled sided
drives . ... ... .. E6

Orders must specity disk
type and format, e.g. North
Star Horizon single density.

Add VAT to orders for soft-
ware (nol manuals alone).
Add 50p per item postage
and packing (minimum [1).

All orders must be prepaid
(except COD or credit
card). Make cheques POs
etc. payable to Liteboat
Associates.

Manual costs are deduct-
able trom subsequent soft-
ware purchase.

The sale of each pro-
prietory software package
conveys a license for use
on one system only.

Lifeboat Associates, 32 Neal Street, London WC2H 9PS.01-379 7931 '™'The Software Supermarket is a trademark of Lifeboat Associates
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COMPUTING BOOKS

Adams, C., Beginners Guide to Computers and Microprocessors

With Projects £ 5.70
Ahl, Basic Computer Games £ 5.25
Albrecht, B., Basic for Home Computers £ 4.95
Alcock, D., Illustrating Basic £ 2.60
Altman, L., Microprocessors £10.65
Altman, L., Applying Microprocessors £12.00
Aspinall, D., Introduction to Microprocessors £ 6.50
Barden, W., Z-80 Microcomputer Handbook £07.75
Barden, W., How to Buy and Use Minicomputers and Micro-

computers £ 7.85
Barden, W., How to Program Microcomputers £ 7.25
Barna, A., Introduction to Microcomputers and Microproces;org

.6!

Bibbero, R., Microprocessors in Instruments and Control £12.60
Boyce, J.C., Microprocessor and Microcomputer Basis £11.70
Bursky, D., Microcomputer Board Data Manual £ 6.00 Lenk, J., Handbook of Practical Microcomputer
Bursky, D., Microprocessor Data £ 6.00 Troubleshooting £13.00

Bux, W., RPG and RPGII Programming £11.80 Lesea, A., Microprocessor Interfacing Techniques

£ 8.00

Leventhal, Introduction to Microprocessors £16.70

Lewis, T.G., Mind Appliance Home Computer Applic-

ations £ 5.00

Libes, S., Small Computer Systems Handbook £ 6.00

Lippiatt, Architecture of Small Computer Systems

£ 4.60

Mano, M., Digital Logic and Computer Design £18.30

Munro., Interactive Computing with Basic £ 3.65

Munro., Basic Basic £ 2.50

Moody, R., First Book of Microcomputers £ 4.00

McGlynn, D., Microprocessors Technology Architecture

Clifton, H., Business Data Systems £ 6.00 & Applications £ 8.60

Coan, J., Basic Basic £ 7.80 McMurran, Programming Microprocessors £ 5.75

Coan, J., Advanced Basic £ 5.8 Myers, S., RPG Il with Business Applications  £14.00
Conway, R., Intro. to Microprocessor Programming using

PL/Z £14.

Conway, R., Intro. to Programming, Structured Approach
using PL1-PLC £14.00
Ditlea., A Simple Guide to Home Computers £ 4.00
Duncan., Microprocessor Software Engineering £13.60
Eadie, D., Microcomputers Theory and Operation £13.10
Freiberger, S., Consumers Guide to Personal Computing and
Microcomputers £ 5.60
Frenzel, L., Getting Acquainted with Microprocessors £ 7.20
Fry, T., Computer Appreciation £ 3.95
Fry, T., Further Computer Appreciation £ 4.95

Nagin, P., Basic with Style £ 4.25
Nahigian., Computer Games for Business Schools and
Home
Ogdin., Software Design for Microcomputers
Ogdin., Microcgmpuler Design .
Gilmore, C., Beginners Guide to Microprocessors £ 4.85 Peatman, J., Microcomputer Based Design
Gosling, R., Beginning Basic £ 4.75 Peatman, J., Design of [?Iglt?l Systems
Graham, N., Microprocessor Programming for Computer Peckham, Hands on Basic with a Pet
Hobbyists £ 1.10 Peckham, Basic A Hands.On Method
Grosswirth., Beginners Guide to Home Computers £ 4.50 Rosen, A., Word Processing .
Hansen, P., Operating System Principles £16.30 Rao, G., Microprocessor and Microprocessor Systems
Hartley, Introduction to Basic £ 2.60 } ,520'50
Haviland, N., The Compulator Book £6.50 Rony, P., 8080A Bugbook Micromputer Interfacing and
Heisermand, D., Miniprocessors from Calculators to Computers Programming £8.20
£ 5.00
Higgins D.. Programmed Design and Construction £ 7.5
Hilburn, J., Microcomputers Microprocessors Hardware/Software
Application £17.00
Hill, F., Digital Systems Hardware Organisation and Design
£ 9.00
Huffman, J., Microprocessors in Personal Computing £11.10
Hunt, R., Computers and Commonsense £ 4.00
Johnson, D., Digital Circuits and Microcomputers £13.10
Jung, W., IC OP AMP Cookbook £10.00
Jung, W., IC Converter Cookbook £ 9.50
Jung, W., IC Timer Cookbook £ 7.50
Klingman, E., Microprocessor Systems Design £17.00
Kemeny, J., Basic Programming £ 6.50
Korn, G., Microprocessor and Small Digital Computer Systems
for Engineers and Scientists £19.00
Kraus, L., Computer Fraud and Counter Measures £21.50

Please note that all prices include postage and packing.
Please make cheques, etc. payable to Technical Book
Services (payment in U.K. currency only please).



Lancaster, D., TV Typewriter Cookbook
Lancaster, D., Cheap Video Cookbook
Lancaster, D., TTL Cookbook
Lancaster, D., CMOS Cookbook

Lancaster, D., Incredible Secret Money Machine (How to set up your
£

computer or technical business)

Lenk, J., Handbook of Microprocessors Microcomputers and Mini-
£14.00

computers

Scelbi., 6800 Software Gourmet Guide

and Cookbook £ 7.80
Sceibi., 8080 Software Gourmet Guide
and Cookbook £ 7.80
Scelbi., Understanding Microcomputers
£ 8.80

Schoman, K., The Basic Workbook
£ 4.00

Sipple, L., Computer Power for Small
Business £ 7.50
Sirion, D., Basic from the Ground Up
£ 6.25

Snover, How to Program Your Program-
mable Calculator £ 6.00
Sourcek, B., Microprocessors and Micro-
computers £19.00

SEND TO:
TECHNICAL BOOK

SERVICES,

PC11 POBOX 79,
MAIDENHEAD,
BERKSHIRE SL6 2EG
A division of Strathearn
Publishing Ltd.

2 What is a microprocessor?
If you are considering 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 of 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
Techniques. Devising a program, etc. Learn at
your own pace with this valuable addition to
your reference library. £10.75

Spencer, Game Playing with Basic £ 5.00
Spencer., Computers in Society £ 4.00
Spracklen., Sargon (Computer chess program in Z-80) £10.00
Streitmatter, G., Microprocessors Theory and Application £12.50
Titus, C., 8080/8085 Software Design £ 7.60
Titus, C., Microcomputer Analog Converter Software and Hardware Inter-

facing £ 7.60
Tocci, R., Microcomputers and Microprocessors Hardware/Software £11.80
Tracton, K., Basic Cookbook £ 4.50
Tracton. K., 57 Practical Programs and Games in Basic £ 6.60
Veronis., Microprocessor Design and Applications £13.00

Waite. M., Microcomputer Primer £ 6.50
Waite, M., Your Own Computer £ 1.50
Welsh, J., Introduction to Pascal £ 7.60
Wirth, N., Algorithms Plus Data Structure =- Programs £16.30
Ward, Microprocessor/Microprogramming Handbook £ 6.20
Yourdin., Structured Design £16.30
Zaks, R., Introduction to Personal and Business Computing £ 8.50
Zaks, R., Microprocessors from Chips to Systems £ 8.50
Zaks, R., Programming the 6502 £ 8.60
Zaks, R., 6502 Applications Books £ 8.60
Zelkowitz; M., Principles of Software Engineering £15.00

Semiconductor Guides.

THT 717

Data and comparison table for thyristors, tetrodes, trigger diodes, triacs,
unijunction transistors (JJTs) and programmable UJTs (PUTSs) 250,000 entries.
Order No. 20.

IC-lin 1

Data and comparison table for integrated op amps and comparators. 2nd
edition, DIN A6 compact format. 288 pages, types, functions, applicational
examples, 152 connection drawings, 48 case drawings.

Order No. 11

TVT 78 Vol. 1: A...Z

Transistor comparison table. Lists more than 25,000 equivalent types for
approx. 5,000 transistors. 9th edition. 292 pages, 11 illustrations, 137 connec-
tion drawings. In handy compact format DIN A6, wipe-clean cover.

Order No. 30 ISBN 3-88109-010-X

ALSO AVAILABLE
Diode Equivalent Book £ 2.30 Digital 1.C. Equivalent Book £ 5.50
Diode Data Book £ 2.30 TVT 78 Vol. 2: 2N. .00

Transistor comparison table. Lists more than 35,000 equivalent types for
approx. 7,000 transistors.

2N...—28A... 2SD...—28K...
2SB...—-2SC... 3N...—®

408 pages, 11 illustrations, 141 connection drawings. In handy compact format
DIN A6, wipe-clean cover.

Order No. 31 ISBN 3-88109-011-8.

TVTI8 A-Z £ 4.00 LIN1 £ 3.60
TVT 782N £ 4.00 LIN 2 £ 3.80
THT7? £ 4.00 9
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aculab...

>ACULAB 735, a fully self-contained interface for
IBM 735 output golfball typewriters.

S

aculab | 735-

p e o o

.Y L

> Parallel model accepts 7-bit ASC! data via Centronics
compatible connector.

>Serial model accepts RS232/V24, Baud rate selectable. I

(Parallel model may be retro-fitted with serial board).
>Programmed for7different typehead layouts, covers all
common golfballs and an ASCH ball,switch selectable.
>Stop/Go switch, Online/Offline switch, also Online/Off-
line under software control.
_ £155-00 + VAT
_£205-00 + VAT

>Parallel._________. - o
>Serial._____ .

(aculé@

24 Heath Road,
teighton Buzzard, Beds.
LU7 8AB

For further information

. Telephone. 0525-371393.

MICRO COMPUTER CENTRE,
314 Upper Richmond Road West,
East Sheen, S.W.14 876 6609.

Business Specialists/Authorised Dealers for

PET

Computers

Standard PET with integral cassette and
calculator type keyboard. 8K bytes of memory
PET with 16K bytes of memory and large
keyboard. External cassette optional £695.00
PET with 32K bytes of memory and large keyboard.
External cassette optional £795.00
Printers

Whymark 201 - 20 columns complete with interface £400.00
Datac BD80O - 80 columns £750.00
1-way Interface £106.00
Teletype 43 - 132 columns — Upper and
Lower Case Keyboard

2-way Interface

Memories

16K Memory Extension for 2001 - 8K

24K Memory Extension for 2001 - 8K

Disc Drives

Compu(Think Twin Floppy Disc Drive — double
sided discs — 100K per side £833.00
Pet Twin Floppy Disc Dual Drive including cable £815.00
Cassette Recorder £55.00

The above prices are exclusive of VAT. All the above
items are IN STOCK at time of going to press.

We stock all PET accessories and handbooks PETSOFT
and PETACT Programs.

£550.00

£900.00
£186.00

£276.00
£337.00
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Part of the Heathkit Continuing
Education series, our self-instruction
courses are the complete, low cost
way of learning all there is to know
about computing techniques.

Each course is split into progres-

practical experiments.
Digital techniques

.

sive sections and contains audio
visual material,text,and parts for

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

Programs for easy learning.

Boolean Algebra, Flip-Flops and
Registers. Everything from TTL and
CMOS to ROMs,PLASs, micro-
processors and computers.

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

Microprocessor

Heath data systems

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

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

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

For full details of these and all
Heath courses contact:
Heath (Gloucester) Limited,
Dept. (rce 10), Bristol Road, Gloucester,
GL2 6EE. Tel: (0452) 29451.
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AIMARG
NO.1 FOR

VECTUR GRAP

-----
-------

= =
OUR NEW EXTENDED RANGE OF PROFESSIONAL GRADE SYSTEMS
SYSTEM MZ

280 4MHZ CPU, 48K Ram, 630K bytes disc storage,

Serial port & two parallel ports, prom rad board

with monitor, 18 slot motherboard (S100),

MDOS operating system, Z80 assembler, Basic interpereter £2300.00

SYSTEM B
As MZ plus Vector mindless terminal, 24x80
flashwriter board, MZOS North Star compatable DOS.

CP/M configured by Aimarc: £2850.00
SYSTEM BG

As System B plus 240x256 graphics board, 8K memory,

10’ monitor. £3240.00
SYSTEM BF

As System B plus Fast Fortran 80 compiler with hardwired
floating point system which includes board-and interface
software for Fortran. This system uses the A.M.D. chip and

provides breathtakingly fast floating point manipulation £3595.00
SYSTEM BFG

Combines BG & BF plus ‘Glib’ graphics package for use with

Fast Fortran 80 and 240x256 graphics board £4190.00

We also seli a wide range of s100 boards and C/PM compatable software.

WE ARE THE SPECIALISTS
When you spend £2000.00+ on a microcomputer system you're entitled to support
from people who understand the equipment and your problems. At ALMARC we don‘t
sell systems from many different manufactuers, we specialise in Vector Graphic
systems and supporting hardware & software. So if you want to just buy different
makes of hardware then don’t come to us, but when you decide that Vector Graphic
is for you then contact ALMARC.

RIMARE

ALMARC DATA SYSTEMS LTD., 29 CHESTERFIELD DRIVE,
BURTON JOYCE, NOTTINGHAM., Telephone: 0602 248565

e Circle No. 109
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24 TUNE DOOR CHIMES

OOOR TUNES £16.44 + VAT
Waddngran's Videomaster announce a doorbell that doesn't
go Brinnggg, OingDong or Bzzzr nstead o plays 24
ditterent classical and popuiar tunes It will play the tune
you select tor your mood, the seasan or the vsiar you are
expecting to cal Door tunes «s not only grear tun and a
wondetlul ice breaker. bul is also very tunctonaly and
beautlully designed 1o enhance yowr hone There s
for Chnstmas, g tor your o
visnors or your relanons from the states, and even
something tor the Queen Door tunes s easy to mstall and
has sepaiate controls for volume, tane and tempo

PROGRAMMABLE £29.50 + VAT,
CDLOUR CARTRIDGE T.V. GAME.
The TV ganmie tan be compared fu an audin cassette deck
and s programmed to play @ multnude of different games
n COLOUR, using vanaus plug m canndges At long last a
TV game is available which wil keep pace with improving
technology by allowing you 1o extend your library of games
with the purchase of addimwnal canridges as new games
are developed Each canndge contains up 1o ten differem
acion games and the first cartrdge cumaang 1en spors b wlir\
games 15 ncluded hree with the console Other canndges

are currently availabie to enable you to play such ganies as w

Grand Pnx Motor Racng, Super Wipeout and Stnt Rider  ROAD RACE — FB87 + VAT.

Further cannidges are to be released arer this year, Crand Pux motor vacing with gear changes. crish naises
ndudng Tank Bartie, Hunt the Sub and farger The SUPER WIPEOUT - £9.17 + VAT,

console comes complete with two removable joysick 10 difterent games of blasting obstacles ot the screen
player conirots 1g enable you 10 move in ak fow direchions  STUNT RIDER — £12.16 + VAT,

{uprdown nght'lefil and buil into these joystick comrolS a1€  pgrgreycle speed trials, uniping obstactes, leaping various
ball serve and 1arger fre buttons Other features mclude  gws of up to 24 buses etc

several difficulty option switches, automatic on screen  NoN PROGRAMMABLE TV GAMES

dgnal sconng and colowr codng on scores and bails —————————————

Lifelke sounds are transmited through the TV's speakel, g Game - COLOURSCORE H — £1150 + VAT.
simulating the actual game being played

Manufactored by Waddingion's  Videonasier  and 10 Game COLOUR SPORTSWORLD £22.50 + VAT.

quaranieed for one year
CHESS COMPUTERS

STAR CHESS - £56.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER,

using your own TV 1o display the board and preces Star
Chess 15 a new absorbing game fur two players. which wil
witerest and excite 3l ages The unt plugs ntg the aenal
socket of your TV set and displays 1he board and pieces in
full calour lor black and whitel on your TV screen Based on
the moves of chess h adds even more excienient and
merest 10 the game For those who have never played,
Star Chess 1s a novel introduction 1o the classic game of
chess For the expenienced chess plaver. there are whole
new dimensions of unpredictatulity and chance added to
the straregy of the game Not only can pieces be taken i
conventional chess type moves, but each piece can aiso
exchange rocker fre with ns opponents The umi comes
complere with a free 18V mams adaptor, full mstructions
and wwelve months guatantee.

CHESS CHALLENGER £98.50
PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact. portable tonsole can be set 1o play at
seven ditferent levels of abity from begmner 1o expen
ncluding “Mate i two” and “Chess by mal” The computer
will only make responses which gbey mniemangnat chess
ules ('asnmg on passant, and promotng a pawn are all
included as pan of the computer's programme it s
possible 10 enter any gwen problem {rom magazines of
newspapers of ahemanvely estabish your own board  ELECTRONIC CHESS BOARD TUTOR £19.75 inc. VAT,
positign and watch the computer teact. The posmons of al

pieces £an be venlied by using the compuior memory recall A special butk purchase ol these amanng chess leaching
butron machines enables us 1o ofter them at only £19 75 less than
Price includes umt wih wood gramed housing, and  half recommended reta price The eleciromc chess tuor s
Siaunton design chess peces Computer plays black o a siple batrery operared machme that can aclually 1each
while and against asell and comes comipiere with a mams  anyone to play chess and wmiprove ther game nght up 1o
adaptor and 17 months guar antee champonship level This machine is nol only for total

beginners bun also for esiabiished players wanting 1o play
OTHER CHESS COMPUTERS IN OUR RANGE INCLUGE better chess Umi conlains the electronic chessboard wath
CHESS CHAMPION - 6 LEVELS£4B.26+ VAT

32 chess pieces. a B4 page explanaiory bookiel and a ser of
CHESS CHALLENGER - 10 LEVELS - £143.06 32 progressve programme cards ncluding 6 beginners

+ VAL cards. 16 check mare posmons, 9 munatwe games, 5
BORIS — MULTILEVEL TALKING DISPLAY£165.28 openngs. J end games. 78 chess problems and 2 miaster
+ VAL games

DRAUGHTS COMPUTERS

CHECKER CHALLENGER 2 LEVELS £43.00+ VAT,
4 LEVELS£78.50+ VAT,

The draughis computer enables you to sharpen your skilfs,
mprove your game, and play whenever you wani The
computer ncorgbrates @ sophisticated, rehable. decison
kg micropracessor as ns beam s high level of
thinking abihty enabdes it 1o respond with its best counter
moves hke & skiled human opponent You can sekect
ofence or defence and change playng dficully levels at
any tnme Positons can be ventied hy computer memory
recall Machme daes nol permnt llegal moves and can solve
set problems Luriputer nomies compiete with nstruchons,

n@ains adapaior and twelve maonths guaraniee .-

[ FOR FREE BROCHURES — SEND S.AE

For FREE dlusirated brochures and reviews on TV and chess games please send # staniped addressed envdilpe. and slate
which particular ganies you reguite idor mation on
Callers welcome a1 our shop m Welhny  denienstrations daily — open frorm Sam & 3Upin Mon Sat 1San: 1pm Wed
Ty order by telephone please quote your nanie, address and AccesyBartlaycard number
Pustage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. P.C.11 102 Bellegrove Road,
Welling Kent DA16 3D. Tel: 01-303 9145 (Day) D1-850 8652 {Evenings) )

PLAY ORAUGHTSICHECKE RS AGAINST THE COMPUTER

.
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G.P.W. Electronics

GPW System 10 Tandy TRS-80 Business System.
Requires Level 2 32K computer,
at least 2 mini floppy disk drives
and one line printer. Uses the
superb TRIDATA software for
stock control, payroll and
multiple ledger.

Price from £2,500 for hardware.

Based on the 32K Exidy Sorcerer

¥ computer, micropolis duel drive

" double density disk system, and
high resolution monitor. Choice
of printers, word processing
available. Stock control and
multiple ledger available now.
Price from £3,000 for hardware.

Compucorp 600 series computer
featuring minimum 40K on
board, single 160K disk 80 x 20
CRT and S10 with Texas Instru-
ment 810 printer.

Software available now includes
multiple ledger, insurance,
window design, engineering
spares, and mail shot.

Price from £6,000 for Hardware.

Gamma Poseidon DEC LSI-11
system. Features multi-user,
multi-task, high capacity fast
access storage, OK| printer and
Hazeltine visual display terminal.
Masses of software including
RT11, NET11, DIBOL,
FORTRAN, BASIC, and APL.
Minimum 64K LSI-11, 10 meg
disk subsystem, 180 ch/sec
printerand VDU.

Price from £12,100 for hardware.

GPW System 30

GPW System 70

WE GIVE FIELD SERVICE ON ALL
OUR COMPUTERS

S$100 Kit systems
We supply 8080A and Z-80 based S100
systems with full documentation. If you
want to build your own computer we can
help and advise. GPW S100 expansion
box includes Motherboard, PSU and
cooling fan. Price £145 + VAT.
Books
Stock includes the highly recommended
Adam Osbourne and Rodney Zacs series.
Components
6504 CMOS £15; 2114 (450 STATIC)
£4.50; Z-80 CPU £9.00; 5101 (450 CMOS)
£4.50; TMS 4003 MOS £1.50; 2708 £7.40.
We can supply most micros,
Prices include Post and Packing. Please
add VAT CWO Access or Barclaycard.
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PRACTICAL COMPUTING

I your Accounts

are a problem-

the solution could

be on your desk.

You could use your telephone to call Comma
Computers on Brentwood (0277) 811131.

Or you could use a pen and envelope to
complete and return the coupon to us.

Later on, you could have a free copy of our

‘no jargon' brochure on your desk from which
you could see how Comma Computers have
used advanced micro-processor technology to
make business computers easy to understand,
use and afford!

Still later, but not much later because Comma

Computers are quick and
simple to install, you

\ =

\\“\ ‘.

i ‘”I ,.h; X

T
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could have a Comma Aquarius, Aries or Leo
business system on your desk — a complete
system with computer, printer, keyboard,
display, installation, 12 months maintenance
and software to perform Payroll, Accounts,
Invoicing and Credit Control applicatjons and
provide instant management information
including Profit and Loss Statements and ali
from less than £6000.

Butchers, bakers, candlestick makers . . .
all, at last, enjoy the benefits brought to
business by the silicon chip and increase the
efficiency of dealings with customers and
suppliers as well as accountants, auditors,
HM Collectors of Taxes and Customs and
Excise.

can

Comma Computers Ltd.
West Horndon
Industrial Park,
West Horndon,

Essex CM13 3XJ

Name

Position e _ I

Organisation -
Address -

Telephone =

To: Comma Computers Ltd,
West Horndon Industrial Park,
West Horndon, Essex CM13 3XJ

e Circle No. 112

|
I
Postcode I
i
I
g



OHIO SCIEMTIFIE o e uxs speciaistimporters

A Com Dlete Discs allow fast, even automatic, program loading and

running plus use of data files under program control. So

- - really a sing‘e disc system has 100k on-line for programs and
mlnld lsc system data — and exchange of disks makes even more data readily
) available. Once you've used a disk you‘ll never be satisfied
for |eSS than with a cassette again! An 8K program will load in less than a
second. However the CIP range starts with a 4K RAM, 8K
BASIC-in-ROM system, fully expandable to disc later, for
only £290.00 (needs TV and audio cassette). All TV and
video output modified for 50 Hz giving steady display.

B 6502 up, ultra fast floating point 9 digit BASIC. Fuli

disc operating system with random access and named fifes

@ TV or monitor output, QWERTY keyboard, upper/lower

case, graphics.

B Expandable to 32K, dual discs, printers etc.
— C1P 4K, 8K BASIC-in-ROM £ 290.00
— CI1PSF, single floppy, 20K, OS65D f 980.00
— C1PDF, dual floppies, 20K, 0S65D  £1418.00
— OSI recommended monitor f 99.00

VAT and delivery in addition. Over 60 programs available on mini

.
- . ¥
o disc or cassette. Mini data base management package!
e \ SUPERBOARD I software and expansion accessories available.
"qpple][ dealer. : ' -
? \érba__tim magnetic media stockist. “‘MIB““G“MP“TERS
1 ’ ; 5 g .

eattle Computer Products, Inc. importers. .
= b U-Microcomputers Ltd

& - gﬁ:'Efs?:efsr'?th';'n\fg-.fﬁtgmsA 2 Station Road, Weaverham, Nr Northwich, Cheshire.
— Available for custom software production. Tel: 0606-853390 Telex: 666592

o Circle No. 113

reat news from Heath.

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

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

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

ﬂoppy disk storage system. *upper and lower case characters *microprocessor-
*basic 16K RAM (expandable). based electronics.

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

For complete specifications of these and all Heath Data

System products contact:

Heath data SYStemS Heath (Gloucester} Lirmited, Dept. (rc# 16), Bristol

Road, Gloucester, GL2 6EE. Telephone: (0452) 29451.

e Circle No. 114
14 PRACTICAL COMPUTING November 1979




Trainyour PET
inaccountingsystems

‘“ ?PETH L"- is ACT's way of putting Analysis and

Ledgers on your 8K Commodore PET.

.Sales Ledger

with complete Statement/Remittance Advite, Debtors Control
List and Overdue Letters.

.Purchase‘ Ledger
with complete P.L. Record/Remittance Advice, Creditors
Control List and Credit Transfers

.Analysis

a powerful analysis system allowing full management reporting.

'VAT Analysis

a purpose built analysis to take away the VAT blues.

PETH L--- combines all the advantages of your own

Commodore PET together with a low cost Bureau Service.

‘PRACTICAL COMPUTING November 1979
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3
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PETAL....co /s
een is available frdm. - y *o
s K
Applied Computer Techniques Limited ] V4 @0 /b\e‘
Graphic House ,b‘\ o
Telephone Avenue V4 <& é i
Bristol BS1 4BS. 7 oL
Telephone 0272 211733 s L

N & - ' PC1
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BUILD THE 12,000 ALAEADY SOLD n m
s

NASCOM i KITS IN STQCK
COMPUTER rqu"A':t[z);"s":Lss SERVCE & CUARANTEE M l c R 0 44

We are the Soté App London Btockist and
FREE MODULATOR and 8-8BUG
FEATURES

% Supplied In kit form for
self.-assembly

v Full documentation supplied
% Fully screened double-sided
plated through hole printed circult

bosrd
v Full 48 key keyboard \ncluded

W% 2K x B Ram
W 1K x B monitor program in

o Announces their New Range of
Eprim

W Powerful Mostek 280 CPU - - " :
W 16 x 48 character display

interface to std un-modified T.V.

w T.V. display memory mapped Y On board expansion for

for high speed eccess additional 16 170 lines
W On board expinsion to 2K Y Memory may be expanded to
> B Eprom full 60K
EXPANSION SOFTWARE
. Expansion buffer board £32.50 ‘¢ 1K < B monitor program
MEMORY KITS {inclusive all providing
hatdware) Y 8 cperating commands,
8K 00D .88 supporting Mem examine/modify,
16K ... . .£1480 tabulate, copy. break. single step . H
2K | €200 execute 19pe, load, tape dump Also customised programming
Y /0 board with decodevs and W Reflective momitor addressing
all hardware except ICS will fot figxible momtor expansion and SOftware COﬂSUKance
accept up to 3 P10s, 1 CTV and through uset programs. .
1 UART c3s Y Momnor sub-routines include— and SUppOI’t on a" mICYOS
delay ASCIl coding. binary 10 hex
OTHER HARDWARE conversipn, cle screen. scroll up,
Yr IA power supply for up to string print. cursor shift and many
32K expansion . £19.90 others
w JA power supply fot up 10
32K expansion Mk Il . €24.80 NEW T.4 operating system in (2)
t BAup:wer supply for Iarge: 2708 EPROMS upwards
than expansion £60.00 compatible from T2 and B.BU
% Expansion card frame . €29.50 ° e25.00 Contact Andv Marshall at:
v E PROM programmer . £40.00 Tiny Basic . . £18.00
W E PROM Eraser €25.00 Super Tiny Basic (with editor
% Keyboard cabinet .£3.50 ang maching unlity rounned) £36.00
W Programming manual .. £4.00 2Zeap assembler editor .£32.00

dr VAT 8% ALL ITEMS EXCEPT BOOKS - v DEMONSTRATIONS CON- MICRO 44’ 44 Al’thurs Bridge Road’
TINUOUS DAILY % WE WELCOME EXPORT—EDUCATIONAL AND q
INDUSTAIAL ENQUIRIES s FAEE BROCHURE —SEND SAE 94 - 6} W0k|ng’ Surrey or
- ”ENR T — Phone: (04862) 66084.
4 dgware

STAMP 12jp.
Phone {01) 723 1008 Londonv w2
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WORD PROCESSOR

OPENING SEPTEMBER COMPLETE WITH PRINTER
HOME + BUSINESS COMPUTERS FOR £1,195

“PET SHOP”’ FOR THE HOME AND SMALL
BUSINESS MAN 8K—16K—32K

“THE QUICKNESS OF THE CHIP DECEIVES THE
EYE’’ WITH SORCERER 32K OF MAGIC. THE
IDEAL SYSTEM FOR THE MORE AMBITIOUS
HOME USER AND THE BUSINESS MAN FLOPPY
DISKS PRINTERS-WORD PROCESSING

BOOKS,MAGS, TAPES GALORE!

Add a little colour to your life with APPLE/ITT
2020 what better use for your colour TV?

Based on TRS-80 Level (I, 12in. wide screen, 64
WE ARE HERE characters (A4} wide, upper/lower-case, superb
Electric Pencil software, Anadex 8000 dot
matrix printer or Qume daisywheel printer
(option).

f General business software also available to run
Wrord g eeshan St on the above system.
Complete with Anadex printer 16K £1,195
PR K St Norin Woall thiFemy=—s~ As above 48K & 2 disc drives £1,995
|| as5 Qume daisy printer in lieu Anadex £995
Maner Park Stn, Strattord Dual floppy disc drives . £575

All prices ex. VAT.
Phonelwrite for further details or demonstration.
LONDON COMPUTER STORE

Romford Rd.

&

445, High Street North,

Moo 12 43, GRAFTON WAY, LONDON W1.

Tel: 01-472 5017 (24hr Ansaphone) Tel. 01-388 5721.
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TEROUEL

MicroSystems
( Delta Products )

bus for Industrial Control) microcomputers.

software can be used.

[ Professional Word Processing System: 64K RAM, 2Mbytes of
Disc Storage, Diablo 1650, High-Quality VDU, CPM 1.4 Word-

star, Z-80 CPU, Attractively-styled Work Station .. ...... £6,218
1 Systems:

64K RAM, 4MHz Z-80 CPU, 2 serial and 3 parallel ports, 1M

bytes of Disc Storage High-Quality VDUCPM 1.4 ..... .. £2,815

64K RAM, 4MHz Z-80 CPU, 2 serial and 3 parallel ports, 2M
bytes of Disc Storage High-Quality VDU 150 cps 132 character
[T 121 =] S O O £4,560

S-100 Boards and Mainframe:
DP-CPU 4MHz Z-80 2 serial and 3 parallel Ports Monitor. . . . £184
DP-DSK Double-Density Disk Controller
S-100 Mainframe 12 Slot Mth/B PSU and Cabinet

mﬂr ;;'gf;.‘- ! 'I II|-

Central Data

New RAM Prices.

From The Dynamic Memory Company.

® Deselectable in 2K increments — the deselect allows 2K areas of
memory to be switched off to avoid memory overlap ¢ Z-80 and
8080 compatible at both 2MHz and 4MHz ¢ Fuly-socketed — allows
the user to expand the board ¢ Power saving Dynamic RAM with
invisible refresh ® Plus selectable addressing ¢ S-100 compatible
Reliable — one year guarantee.

16K — £150 32K — £220
48K — £290 64K — £360

4MHz Boards at £5/ 16K additional

Quality Performance Value and Delivery
Delta Offers them all

Terodec are the sole U.K. Distributor for Delta Products. Delta are the Californian Manufacturer of S-100 and S-44 (Delta’s own

A newcomer to Britain, Delta has an established record in the States for delivering a wide range of quality products and providing
solutions other manufacturers cannot. Systems with Flexibility and capacity at sensible prices. Delta has a continuing policy of
Technical innovation, the latest is a reliable double-density disc controller using latest LS| technology.

Terodec offers Delta’s wide range of products: CPUS, Static Memory, Disc Controllers, Terminal Simulator, Serial and parallel
interfaces, tape controllers and many more. All products are designed to operate with CPM so a wide range of applications

32K Static RAM with Bank Select .. ........ ...
[J Disc Drives with PSU and Cabinet:
DP 1000K 1Mbyte of Disc Storage . . .................... £956
DP 2000K 2Mbyte of Disc Storage
DP 4000K 4Mbyte of Disc Storage

S-44 Industrial Control System Designed for Rugged Environ-
ments:
DP—Z-80A 4MHz Z-80 CPU 2 Parallel Ports Monitor

DP-DSK 2A Double-Density Disc Controller. .. ... ... .£255
DP—16KA 16K StaticRAM . .......................... £230
DP —FPA Front Pannel Traps Traceandmore . ............ £55
DP—MTH 1515SlotMth/BKit. . ....................... £51
DP—PWRA Power Supply for S-44Kit............. ... £58.30
DP-CHSA S-44 Card CageKit .......................... £30
[ All boards and Systems are supplied assembled and tested.
SOFTWARE
OSBORNE & ASSOCIATES
CBASIC-2 Version. Runs either on CP/M or CDOS 1.07
O Accounts Payable & Accounts Receivable . ............... £80
O General Ledger. .......... ... . ... iiuiiiiiiiiuniinin. £80
[0 Payrollwith CostAccounting ... ........................ £80

MICROPRO

[J WORD-STAR — Menu-driven visual word-processing system
for use with standard terminals. Text formating performed on
screen. Facilities for text paginate, page number, justify, centre
underline and PRINT. The most complete, totally-integrated,
word-processing system software you've ever seen on a micro-
COMPULET. . .. i e £255

We also supply CP/M C BASIC-2, Inventory Control UCSD
PASCAL COBOL FORTRAN and DATABASE

TERODEC supply a full range of hardware and software that

represent the best in quality, price and delivery. Our product range

includes the CROMEMCO CS-2 and CS-3, printers from DECISION

DATA, VDUs from TVl and SOROC and MICROMATION's Double-
Density Disc Controller, Z-Plus and Megabox-|.

We can arrange on-site maintenance on all the above equipment.

All prices are correct at the time of going to press and do not include
delivery or VAT. Office hours 9-6 Mon-Sat. Please phone for
appointment. 24 hour answering service.

OEM & Dealer Enquiries Invited.

43 Qualitas, Roman Hill Bracknell.
Berkshire RG12 4Q06

Tel(0344) 5160 R
VISA

PRACTICAL COMPUTING November 1979

* Circle No. 120

7




(=

ISKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS : LTT : MEM

Happy Memories

GODBOUT Computer Products

21L02 asons 83p .

21L02 250ns  100p TRS-80 16K Upgrade Kit Aipha Micro/Aftair/Cromemco/lmsai/North Star/Polymorphic,
2114 4sons 525e ) etc. S-100 Bus computer compatible memory and other pro-
2114 250ns ?ggp £69 for keyboard unit ducts.

4116 300ns P

4116 1sons 840p £63-50 for expansion box SOME PRODUCTS FROM OUR CATALOGUE e'gk” s
2708 asons 750¢

Econorom 2708, 16K EPROM# (No EPROMS).
2708 EPROM I.C. 62€ na

2716 EPROM I.C. POA na

Econoram 11a 4MHz, 8K Bytes

Interfacer 2 full RS 232# S100 £99 £125
Econoram |V, 4MHz, 16K Bytes £150 £169

EXTRA LOW -PRICES ON QUALITY DISKS

(Verbatim, Scotch, Memorex, etc.) Diskettes stocked for most
micro-computers:

£45 €65
Floppy Discs by VERBATIM £27-50 box of 10
{Mini soft sectored for APPLE, PET. TRS-80 etc:)

We stock the full NASCOM range of

Large quantity of 74LS stocked along with many
other components, free lists sent upon request

£80° £99
products

MEMORY - DISKS : LTT : MEMORY : DISKS
- MEMORY - DISKS : LTT : MEMORY : DISKS

T7

TEXAS IC SOCKETS 8 14 16 18 20 22 24 28 40 Apple, Cromemco, Tandy, Vector Graphic etc. (soft sector
Solder tail pence:10 11 12 16 17 19 21 27 37 mini)
Wire wrap -~ 24 36 39 46 58 61 63 70 109 North Star, Potymorphic, Wang etc. (10 sector mini)

Altair, Micropolis etc. (16 sector mini)
DEC, Cromemco, Prime, etc. (soft sector floppy, 8in.)

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

£3-25 each 3/£9-50
4,7 & 8 way DIP switches, all at 85p

Gold ptated S100 edge connectors
We keep a full range
of wire wrapping equipment: Wrap - Strip-Unwrap tool £5-97
50 foot reel of wire £1-64 Just-Wrap tool with 50 wire £12-21

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

l !

| orders welcome
(S

Shop open ten until six

Min £10 ments.

| S |

Access & Barclaycard

Mail Order ‘phone: 01-828 1785

e —_— details.
- We’ve got Euroconnectors | - - i 5 I n )
Eaichtionall 8  Chusen e ! Quantity discounts available on application. Credit terms (nett

30 days) given to large companies and government establish-

LTT ELECTRONICS

Prices inc VAT, orders below £10add 25p p & p 8 Waldegrave Road

London SE19

LTT : MEMORY . DISKS : LTT : MEMORY : DISKS : LTT
LTT MEMORY - DISKS : LTT : MEMORY : DISKS .

19 Bevois Valley Road, Southampton,

Hants. SO2 0JP Tel: (0703) 39267 DISKS . LTT : MEMORY - DISK i
i * Circle No. 121 ' '
IMS IMS
o2 YO,
%“%‘\)‘5@6 - So/"égeé“s-
W TAKE YOUR PICK!
OPERATING SYSTEMS LANGUAGES
e CP/M e C-BASIC Compiler
e PASCAL e M-BASIC
¢ MULTI-USER, MULTI-TASKING e FORTRAN-80
e CAP MICROCOBOL BOS e COBOL-80
e PASCAL
WORD PROCESSING SOFTWARE e CAP-Microcobol
HARDWARE COST OF DEVELOPMENT SYSTEMS
e Z-80 Processor (including CP/M and C-BASIC)
e S-100 Bus L .
¢ Memory Management to 512KB * TELEcs Y " Rioppins £1 675
* 5%" Floppy Discs (dbl. density) ® 48KB, dual 8" Floppies £2495
¢ 8" Floppy Discs (dbl. density) . .
¢ Cartridge Disc Drives (to 40MB) * Exclusive of VAT. Subjec't'to aur
standard terms and conditions and
MAINTENANCE eXChange rate variation.
¢ Nation-wide servicing facilities ;’gierfmﬁg g%JEng
FQUINOX i
LONDON EC2A 3HB.
COMPUTER SYSTEMS LTD. 01-739 2387/9. 01-729 4460
ImMS ) IMS
¢ Circle No. 123
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MSI 6800: At the root of every good system.

Strumech Engineering Electronic Developments Limited
Portland House, Coppice Side, Brownhills,Walsall, West Midlands. Telephone (279) 4321

e Circle No. 124
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Compatible
Software

NorthStar

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

favouring Inter-type mnemonics. £55/€10
The tollowing 1s a list of source modules compatible with PDS:—

MOOULE FUNCTION REQUIREMENTS

ALPHSORT High speed alphabetic sort None £10.00/1
NUMRSORT High speed numeric sort None £10.00/1
FPPACK BCD floating point arithmetic None £10.00/1
FOURIER Fast Fourier transform FPPACK £10.00/1
MINV Matrix inversion FPPACK £10.00/1
MATPED Matrix product FPPACK £ 7.5011
RATPOL Rational function and utilities FPPACK £ 7.50/1
SQRT Square root FPPACK 5.00/1

£
FPPACK, RATPOL £10.00/1

TRIGS Sine, cosine, TAN, ATAN

LOGEXP Exponential, Iogamhm yX FPPACK, RATROL £10.00/1
FPIOP Floating point t/0 None 10.00/1
FORMAT Formatted floating point output None £ 7.50/1
NFILES North Star disc handler None £10.00/1
INOPS Integer multiply-divide None £ 6.00/1

The compiete set of modules tisted above . £49/€10
EZ-80 — A tutorial on the PDS ZB0 Instruction set £10/£3

REGENT Disc disassembler. generates source file compatible with EDIT and the MAKRO
Assembler in PDS. £15/£3
HDS — Hybrid Development System. Permits easier interfacing between assembly code routines
and North Star BASIC £27/£3
CDS — Compiler Development Syslem The CDS BASIC compiler enables portions of North Star
BASIC programs to be comp into ge to achieve Increased speed and to
protect proprietary sections of code. Reguires PDS “and HOS £55/€10
BYTE SHOP OF WESTMINSTER

North Star BASIC Time Sharing package £30/£5
DIGITAL RESEARCH/LIFEBOAT ASSOCIATES

CP ‘M — General purpose Disc Dperating System. £75/£15
MAC —- Macro Assembler £50/£10
SIb — Symbotic Instruction Debugger. £40/£10
TEX ~— TEXT formatter. Enhanced version of CP /M editor, ED £40/£10
DESPCOL — Spooler for CP/M £25/£1

INFORMATION UNLIMITED

WHATSIT - Interactive data-base management system using associative tags to retrieve :nfdr-
mation’ by subject . Also available at no extra cost, a modified version (by Interam) which
supports cursor addressing and printer output. £50/£15

MICRO MIKES
4/5 SHARE -

General purpose interrupt driven, bank switching timesharing system tor the
North Star Horizon computer.

£25/£2

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

Disc Extended BASIC.. £145/£15
FORTRAN-80 — ANSI 66 {except for COMPLEX) plus many extensions. £195/£15
COBOL-80 — ANSt "74 Pseudo-compiler with relocatable object runtime package £295/£15
BASIC Compiler — compatible with Version 5 interpreter £185/£15

MICROPRO
WORDSTAR Menu driven visual word processing system for use with standard
terminals £70/£15

NORTH STAR
UCSD PASCAL devetopment system includes an editor, compiler, debugger and file handler

Requires 48K RAM £30/£15
PAS-AUX - Auxiliary package for above. includes an assembler and utilities, £20
NSSE/NSUG . . . HUNDREDS OF PROGRAMS FROM MONOPOLY TO PILOT

NSSE — North Star Sottware Exchange discs (currently 13 discs In Hbrary). Each disc costs 24
Set of thirteen
NSUG — North Star User's Group discs (currently 45 volumes in ubrary) Each disc costs fd

Set of fo g-tlv £199
NSUG /NSSE directory listings (directory listings of all NSSE and NSUG discs. currentty 58
discs) £150
ORGANIC SOFTWARE

TEXTWRITER |l -— Word Processor /Text Formatter for North Star CP /M users. £45/€3
SOFTWARE WORKS

INVENTORY-2 -— Sophi i tory package with order entry, requires minimum 32K RAM
and two disc drives £75/£10
SOFTWARE SYSTEMS / LIFEBOAT ASSOCIATES

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

The above software is supplied on North Star compatible minitioppy discs. Please be sure to
coecity the density mode you require (releases 1-4: single density, release 5: dual density), the’
first price given in each instance is for software and documentation, while the second
price is for documentation only.

Prices are correct at time of going to press, and are exclusive of VAT 7 15% and postage &
packing (add 75p). Please send S.A.E. for tull detalls.

Available soon: Appiications software, including General Ledger for incomplete records.
Accounts Receivable and Payable, Payroll, Hotel packages and more, Software products are
being continvally added to our range, so please enquire about sottware products not listed
above.

Telex: 925859

Telephone: 01-834 0261/2733
Interam Computer Systems Ltd.

59 Moreton St., Victoria, London SW1

INTERAM

¢ Circle No. 125

Another Crofton First

Brand New Full Specification

10" Metal Cased A
Industnial
Video Monitor

Video Bandwidth 8MZ (3db down), ™~

Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.
Input Sensitivity IV Composite.

c.c

://."'“S ..eo
0

o

° /°6

The unbeatable
CROFTON 6800 MICRO -

is probably the best  _“«ir
value for money today £220

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

CROFTON

Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex ° 'l'el 01-891 1923

e Circle No. 126

¥ Including
Tiny Basic and
on board Prom

CAMBRIDGE COMPUTER STORE

We can help you select the right system for your applic-
ation. Here in Cambridge your choice won't be limited -
we’'ll demonstrate as comprehensive a range of microcom-
puters as you'll find anywhere in the U.K

TANDY TRS-80
COMMODORE PET
APPLE 11
N-S HORIZON
CROMEMCO
SORCERER
ACORN
NASCOM-1

Stop Press: dramatic reduction now in prices of TRS-80,
APPLE Hl and HORIZON systems. Where possible we
deliver off-the-shelf, to any location.

The store is open 6 days a week from 9-5.30 with demon-
stration systems always in operation. We offer a professional
standard of advice and after-sales support and we're ready
to discuss your application any time.

CAMBRIDGE COMPUTER STORE

1 Emmanuel Street, Cambridge (0223) 68155

¢ Circle No. 127

PRACTICAL COMPUTING November 1979



B

ZZ

7

7

V//

e

|

' )

Then

\.—\:«.\;\-

| \
A A Sk L N
L Y,

ER TE T

com

T3
!

etothe numberone

micro-computer centre

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

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

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

s Probably the biggest range of soft-
wareinthe UK.

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

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

% Leasing and HP. facilities immediately
available.

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

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

MICRO-COMPUTERS
FORBUSINESS

7

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

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

LION MICRO-COMPUTERS

SMALL COMPUTERS~TO MAKE YOUR BUSINESS BIGGER

Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road,

Telex: 28394 LionG.

)
j——l

PRACTICAL COMPUTING November 1979

London W1 (First Floor). Telephone: 01-637 1601.

Open9to 6, Monday to Saturday (Thursdayto 7).

A=A

MICRO-COMPUTERS
FOR THEHOME

Budgeting . . . investments . . . con-

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

el U
¢ Circle No. 128
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PET]

Computers R.R.P. Qur Price
Pet 2001 - 8K ___ __£550___ £485
Pet 2001 - 32K £795 £699
Floppy Disc

Pet 2040 £795 £699

Printers

Pet 2023
Friction Feed £550 £485
Pet 2022
Tractor Feed_£645__ £565

SPECIAL OFFER]

Comprint 912 Printer a reliable low cost,
full width, electronic printer with a speed
of 225 characters per second. Compatible
with PET. SPECIAL PRICE £395

Electrosensitive paper availabie from ourselves.

External Cassette
Decks

Cables

IEEE to PET.
IEEE to IEEE

£55 £48

£20
£25

£17.50
£22.00

COMPUTHINK — 800K Double Density
Dual Disc drive for PET 2001-16 and
2001-32 £995

All above prices subject to 15% v.a.t.

All above machines carry a 90 day warranty. Service
contracts available. crv

H.P. and leasing facilities. m

Should you require any equipment not shown in the
above list please ask WOGi to quote you before
buying elsewhere — we could save you £££fs.

We hold large stocks of all the above machines.

r— =— = = MAIL ORDER

Add 15% VAT & 2% for carriage to all the above prices. I

| enclose cheque for £ I
Please debit my Access/Barclaycard I

Account No.

Please send .........c.ccceenneenn

NAME ..o v

AAIESS Loiiiiieeriianiiine et sirae s sreenaae s e ee e e saines

|

|

|

I .................................... U RS S g I
|

Industrial Estate, Glasgow I

[ ]
I mlﬁgél}g Tel: 041-882 1661/2/1166

h___________d

30 Kelvin Ave., Hillington

® Circle No. 129
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TECS: FEATURES

* VIEWDATA AND PRESTEL
DATABASE ACCESS

®* FULLY EXPANDABLE COM-

PUTER SYSTEM

* MEMORY-MAPPED TV DIS-
PLAY RAM

*24ROW x 40 CHARACTER,
ALPHANUMERICS AND

GRAPHICS (224 Individual sym-
bols) DISPLAYED IN SIX COL-
QURS PLUS B&wW, ON UNMOD-

IFIED COLOUR T.V.

* EXPANSION TO FULL 64K
MEMORY

* SUPPORTS BOTH 5'%" and 8"
FLOPPY DISCS

* RS232 PORT AS STANDARD

INTEGER VERSION WITH COL-
OUR DISPLAY

* 8K TECS BASIC; FULL FLOAT-
ING POINT VERSION

* TECSBUG: POWERFUL
MACHINE CODE MONITOR

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

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

* FULL DOCUMENTATION
PACK

* ALL SYSTEMS CAN BE

*3K TECS MINI-BASIC, EXPANDED LATER;

SYSTEM Tl TELETEXT, 3K BASKC KIT BUILT
4K USER RAM £895 £1175

SYSTEM T2 TELETEXT, MONITOR, £1115 1405
8K BASIC, 4K USER RAM

SYSTEM T2a AS T2 but +16K RAM £1335 £1635

SYSTEM T2b AS T2 but +32K £1435 £1735

SYSTEM T2c AS T2 but +48K £1535 £1835

SYSTEM T4 '‘PRESTEL SYSTEM’ N/A £1955

TELETEXT, PRESTEL, 4K RAM, 3K BASIC

(KITS AVAILABLE DIRECT FROM TECHNALOGICS ONLY.) PLEASE SEND FOR FURTHER
DETAILS (LARGE S.A.£, 13 STAMP PLEASE) OR ORDER NOW (SPECIFY RACK OR
TABLETOP VERSION) FROM YOUR DEALER OR IN CASE OF DIFFICULTY DIRECT FROM
TECS SALES DEPT.,

TECHNALOGICS LTD ALL ORDERS DEALT WITH IN STRICT
-y
8 EGERTON STREET, LIVERPOOL L8 7LY Tel: R R AGERANDHINSUR-

A PAID.
051-724 2635 1:‘3EEVAT.D ALL PRICES SUBJECT TQ

¢ Circle No. 130

BIRMINGHAM
COMPUTER CENTRE

Commodore Specialists in

Authorised agents ommodore
PETSOFT DIST. Hardware
PETACT ALL MODELS
business e EX STOCK
programs X3

2001-4K 2001-8K 2001-16K 2001-32K
All at special discount pric:es including large keyboard
Floppy dual disk drive — Printers
KIMI BETSI —KIMSI, etc

®
Cassette tapes super quality
Diskettes — super quality
®

Our range of products now extended to include: New Apple |
plus auto-start ROM {direct entry) PALSOFT ROM (saves
RAMY}. New low price from £830.

Exidy Sorcerer plug-in ROM cartridge S$100 expansion Z-80
CPU word from 760 16K.

Midland stockists of Grama Winter Software.

®
Camden BD 80 Printer professional business use. 2K
character buffer Now av.ailable ex stock £675 —
Send for free literature
HP terms. available

Showrooms open Mon to Sat, 10am-6pm
Camden Electronics (first floor) 462 Coventry Road,
Small Heath, Birmingham BI0 OUG Tel: (021) 7738240

¢ Circle No. 131
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Birmingham
Camden Electronics
021-773-8240

CPS (Data Systems) Ltd
021-707-3866

Taylor Wilson Systems Ltd
Knowle 05645-6192

Bolton
B & B Consultants
0204-26644

Bournemouth
Stage One Computers
0202-23570

Bradford

Ackroyd Typewriter &
Adding Machine Co
0274-31835

Brentwood
Direct Data Marketing Ltd
0277-229379

Bristol
Bristol Computer Centre
0272-23430

Sumlock Tabdown Ltd
0272-26685

Cambridge
Cambridge Computer Store
0223-68155

Cardiff
Sigma Systems Ltd
0222-21515

Colchester
Dataview Ltd
0206-78811

Derby
Davidson Richards (Int) Ltd
0332-366803

Durham
Dyson Instruments
0385-66937

Edinburgh
Micro Centre
I 031-225-2022

Exeter
A.C. Systems
0392-71718

Grimsby
Allen Computers
0472-40568

Hemel Hempstead
Data Efficiency Ltd
0442-57137

Hove
Amplicon Electronics
0273-720716

Leeds

Holdene Ltd
0532-459459
Liverpool

Aughton Automation
051-548-6060

I Cortex Computer Centre

051-263-5783

Dams Office Equipment
051-227-3301

London E2
Ragnarok Electronic Systems
01-981-2748

London EC1
Sumlock Bondain Ltd
01-253-2447

OVER 200
PROGRAMS
AVAILABLE

PE —

% . == camputer

_Britain’s nol
miICro-computer
from

c.'{ commodore systems

the complete system
full range of peripherals

nation-wide dealer
sales and service

In case of difficulty contact

COMMODORE SYSTEMS DIVISION

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

PRACTICAL COMPUTING November 1979
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London N14
Micro Computation
01-882-5104

London NW4
Da Vinci Computers
01-202-9630

London SW14
Micro Computer Centre
01-876-6609

London W5
Adda Computers
01-579-5845

London WC1
Euro Calc Ltd
01-405-3113

London WC2
TLC World Trading Ltd
01-839-3893

Manchester
Cytek (UK) Ltd
061-832-7604

Executive Reprographic
061-228-1637

Sumlock Electronic Services
061-834-4233

Matlock
Lowe Electronics
0629-2817

Morley, W. Yorks
Yorkshire Electronic Services
0532-522181

Norwich
Sumlock Bondain
0603-26259

Nottingham
Betos (Systems) Ltd
0602-48106

Oxford
Orchard Electronics
0491-35529

Plymouth
JAD Integrated Services
0752-62616

Preston
Preston Computer Centre
0772-57684

Reading
CSE Computers
0734-61492

Southampton
Business Electronics
0703-738248

Symtec Ltd
0703-37731t

Xitan Systems
0703-38740

Sunderland

Tripont Associated Systems
0783-73310

Woking

PPM. Lid

Brookwood 04867-80111

Petalect Lid
04862-69032

Yeovil
Caomputerbits
0935-26522

North Scotland
Thistle Computers
Kirkwall 0856-3140

Northern Ireland
Medical & Scientific
Lisburn 08462-77533

|
e Circle No. 132
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Does your computer spéak to you?
‘WEHL IHT KAAN DOO WIHTH MEE!’

Features Make your computer
® Single PCB plugs directly talk . :
into an SWPTc 6800 bus. Just by entering phonetic

text (3s in the sentence at

=
g

® 9 parameter vocal tract T 16
R p of the page).
rgoelel. Microspeech with the
® Realtime software MSP2 software can make
converts any stored your computer speak.
phonetic code to speech. MSP2 uses only 4K of
® Computer Games. memory. Every extra 1K
@ External input for special of buffer space can store
musical effects. 90 seconds of speech.
® Adds speech output to N s
existing BASIC programs. . E !;I.,?__ege‘ﬁdyﬂ
WE HAVE ALL THE PIECES! NicrogpasthiHpehage A
@ Speech synthesizer board - N
(assembled & tested). ‘.\
COME TO CAMBRIDGE AND SEE THE SOLUTION ® MSP2 Software on floppy [t

disc or cassette.

® Hardware & Software It speaks for itself

We can demonstrate practical business systems, manual.
® Speaking BASIC software
with proven software, for many applications. option.
Leasing, installation and training available. TlM ORR DES'GN COSTRONICS
CON$ULTAN1: ELECTRONIQS
PROTECHNIC COMPUTERS LTD. | 55 Drive Mansions, 13 Pield Heath
Fulham Road, Avenue, Hillingdon,
264 Newmarket Road, Cambridge. ‘ London, SW6 Middlesex i
0223 -314855
e Circle No. 133 e Circle No. 134

SERENDIPITY
SYSTEMS
SOLVE

THE
SOFTWARE
If you're puzzled by the lack of good application PUZZLE

software for micro-computers — then puzzle no longer! Great Northern Computer Services are now
the distributors for the Serendipity Systems range of packages and we are looking for dealers.

Stock Control, Ledgers, Payroll, Job Order Control, Professional Client Billing, Appointments and
many more. The Programs conform to British practice and the manuals are user-oriented;
so there is no puzzle there either.

The programs are offered in CBASIC, Cromemco Extended BASIC and North-Star BASIC. There
are also packages for the Apple. Over 1800 packages have already been sold by more than 200
dealers and retailers. So stop puzzling and write or call today!

GREAT NORTHERN .o

15 Wellington Street, Leeds LS1 4DL Telephone (0532) 450667

24
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MacroFloppy
goes twice the distance

- o

Micropolis is rapidly becoming the industry standard in 54"
floppy disc drives; they have been shipping double density
drives for over 2 years, thus proving their outstanding
reliability and performance.

By completely reassessing the engineering invoivedin
5%" floppy disc drives, and using the most modern
technology availabie, Micropolisachieve aformatted density
of 315K bytes persingle sided unit.

Starter system AN

\
The 1041/1 Macrofloppy system \ \\ \‘\::\\\\
includésa 143K byte double density
drive with S100 controller card,
MDOS and BASIC with a
comprehénsive manual.

This unit will successfully add
on-line disc storage toawide range
of $100 computersatan
unbeatable price per byte.

Add to your Cromemco,
North Star, vector Graphic,
Sol, Poly 88, Sorcerer, etc.

Fully assembled, tested and
burnt-inunit
£439.00

Optional regulator for S100
raw power
£14.00

Also avallable

Afullrange of hardware and
softwareincluding:

Mains powered add-on 143K bytes

(Also suitable for Tandy expansion Dealer enquiries weicome B
interface) Ring Reading 85464 for further details
£399.00

Single drive 315K byte system

£663.00 W
Twin drive 630K byte system

£1159.00 - , . ;

o SINTROM MICROSHOP
£100.00

North Starcompatible operating 14 Arkwright Road, Reading, Berks RG20LS

system Tel: Reading (0734) 85464

£35.00 TELEX: 847395 CABLES: SINTROM READING

¢ Circle No. 136
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DATABANK
(Software Services)
PROGRAMS GALORE!!

SLOUGH MICROSHOP

We stock:

Commodore PET
Exidy Sorcerer
North Star Horizon

. EDUCATIONAL
GAMES Elementary Maths
Lostin Space Advanced Maths
Star Trek-1 Ele. Statistics
Star Trek-2 Adv. Statistics
Drag racer Ele. Physics
Noughts & crosses Adv. Physics
Harigman Ele. Chemistry
Take your poison Hyperbalics
Battieships-1 Ele, Electronics
Nim Adv. Electronics
Spook Ele. Geometry
Card Dealer Adv, Geometry
Ticktactoe Ele, Integration
Craps Vector analysis
Space wars o
Pontoon (21°s) BUSINESS
Jet flight-1
Dice thrower-1
Oil tanker .
Bridge hand deaier
Numbers battle
One armed bandit
Spies
Racing car
Lunar lander

Full demonstration equipment available
now.

LacK ol ocacNacTackockaclocNactoctockockol
ODNRANEDARNRGO

Extra services include:
Pagroll

Sales & Purch. Led.
Stock Control

5td. letter printer
Sim/compound Int.
Tax depreciation
Bénk account tally

MISCELLANEOUS
Calendar printer €
Primes generator

Racing analysis

A complete hardware maintenance
service
A software service; tailor-made
or packaged software available

Mastermind-1
Spook

Lo Yo Yo Yo Ta Yo oo ockockaeloc arloc ockoelockoclacoctolockarTol ool
LMD LLDLENNONEWLELNNLNLDD®

Al programs on cassette for: PET, TRS-80, SbRCERER, APPLE 2 & NASCOM;
otherwise we can supply printout.
Please state which when ordering.

S,A.E. now: for catalogue with details of over 100 programs.
Prices include Post and Package.
Cheques/Postal orders to: DATABANK.
66, QUEENS ROAD,
- LOUGHBOROUGH,
LEICESTERSHIRE LE11 1DH.
(Mail order only),

Call in at our shop

120 High Street,
Slough, Berkshire

Tel: Slough 22855

o Circle No. 137 e Circle No. 138

Digital
Design & SHARP
Development

43 Grafton Way, London WIP 5LA APPROVED
Tel:01-387-7388

PRINTER INTERFACES FOR THE

NEW SHARP M2Z-80K MICRO COMPUTER

* PARALLEL PRINTER_INTERFACE (PPI) * 3 D SPECIALISES in microcomputer interfaces for

This interface will drive most parallel printers, such as the industrial, medical, and educational applications.
Centronics 730, 779, Anadex DPB000, etc. Supplied boxed  \igg range of analogue and digital input/output interfaces
complete with ribbon cables and connectors for the Sharp 516 available for microcomputers with IEEE-488 Bus. These
MZ-80K and the printer. include digital' data acquisition system, analogue data

» SERIAL PRINTER INTERFACE (SPi) acquisition systert\, D tovA conver.tors, etc.

This interface provides both R$232C and 20 mA Current Range of custom intérfaces supplied: —

Loop outputs. Switch-selectable crystal-controlled baud Stepper motor, Spectrophotometer, Transient recorder,
e in the re;nge‘ 50 — 19,2@) b.aud. Supplied boxed - NC Tape Generation System, BS4421 to |IEEE-488,
complete with power supply, ribbon cable, and connector . .

for the Sharp M2-80K, and D-type connector for printer, Floppy Discs, Noise-Level meters, etc.

VDU etc. ' Quotations supplied against customer’s specification.

* Circle No. 139
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2HAR
SHAR
SHAR

Sharp personal computer

Z—-80based CPU

4K bytes monitor ROM

Internal memory éxpansion up to 48K bytes of RAM
14K extended basic (occupiés 14K bytes of RAM)
10in. video display unit-40 characters x 25 liries
display

80 x 50 high resolution graphics

78 key ASCI1 keyboard —alphabet (capital and small)
plus graphics

Built in music function

Fast reliable cassette with tape counter—

1200 bits/sec

50 pin universal BUS connector for system expansion—
printers, floppy discs etc.

Insist on

H KX KWK HHEXR

SHARP

Audio, Video, Business Systems, Calculators,
Cash Registers, Copiers. Microwave Ovens.

SHARP Electronics (UK) Ltd.. ’
107 Hulme Hall Lane, Manchester M10 8HL. Telephone: 061-205 7321.

PRACTICAL COMPUTING November 1979

e

Amazing it may be; but that should come as no surprise
since the *Portable Brain’ comes from Sharp, who produced
the worlds' first equally amazing Portable Desk Top Calculator.
Who else would you expect to be first again with the ‘Portable
Brain'—a micro-computer with some very remarkable features,
made just by Sharp. Find out about the National Sales &
Services Network which has been built-up by Sharp to look
after this very special piece of advanced technology. Find out
more about what it can do for you, by filling in this coupon
right away!

Trust Sharp to make it.

1 would like to know more about the ‘Portabie Brain: Send me the full facts
Inowabout how it can help me! l

i Name - e e l
IAddress,_ e T —— ) __.___l
| -—— e Tek. —
Sharp Electronics (UK) Ltd., 107 Huime Hall Lare,
Manchester M10 8HL. Tel: 061-205 7321 Pcd
pragre———E R F E N N N

e Circle No. 140
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iEheEys A ANNOUNCING
PETORA
- S100 Teletext Format. Colour VDU card with
Wi INTERFACES keyboard. Port to operate with colour monitor:
SYSTEM FROM TO from the company that designed and built the BBC
: : PETITE Ceefax formatting terminals.
£5 A WEEK (+ VAT) 3
MEMORY
£120 | |
+ VAT KITS £149, BUILT AND TESTED, £209
+VAT

INCOMPLETE $100 OFF AIR RECEIVER AND
RECORDS MODULATION CARD

ACCOUNTING C12 TAPES

£750 — £2,900 £4'FOR 10 To operate with VDU card and
+ VAT £34 FOR 10 enable OFF AIR reception and
SOFTWARE & HARDWARE iy LU : display via a TV set.

+ 50p

Available from October. Eriquiries from dealers

WIDE
RANGE welcome
OF BUSINESS PROGRAMS LEENSHIRE LTD.

M
l J .
gOMPUTATION o ey s L
0

8 STATION PARADE S023 8PR
SOUTHGATE LOND(8)8I\; 21.(1)2 Tel: 0962 3675

* Circle No. 141 « Circle No. 142

COMPUTER SYSTEMS

the micro division of Software Aids International Ltd.

at the weekend for busy people.
INTRO to MICROS by[prafessibioks for your machine
1. Fot businessmen (non technical) i

wle 27.28 October. | V;/e pride ourselves in our in
2. For beginners (general) a) package content of application features. .

w/e JZ'Navem%er b) comprehensive documentation for easy use. COBOL — The professional language for
3. For mainframe programmers ¢} backup in training, implementation commgrclal applications on mgchlnes where

wie 10-11 November. assistance etc. CP/M s available (we can advise).
COBOL.on MICROS BASIC — For the smaller machine, in any variant.
4. For beginners Systems include:

w/e 17-18 November. ORDER PROCESSING SYSTEM DESIGN — Undertaken by well
5. For programmers INVOICING qualified Consultants.

- w/e 24-25 November. SALES LEDGER - )
BASIC SALES ANALYSIS We are quite happy to work evenings and
6. For begi PURCHASES LEDGER weekends to leave your machine free for your
. :/r f-%”t')na’sinb NOMINAL LEDGER (with Budgetary Control) daytime use.

wie gLegamoer JOB COSTING

Take first day only if you prefer. PAYROLL Regrettably, due to demand, we can only
Available in offer this service in the London and Home Counties
LOCATION: Central London
COBOL or areas.
COST — 1day £35.00 BASIC
2da;/s[\b;0 %’ Please allow our principal consultant {a qualified
+ VA Your suggestions welcomed for development at accountant) to visit you and discuss your

EARLY BOOKING ESSENTIAL package prices. fequirements.

COMPUTER HARDWARE to nin these systems supplied.
Computer Systeins, Embassy Lodge, 167 Green Lanes, London N16. Telephone: 01- 359 2818

Please book me on Course No. No. of days (10r2} {Remittance enclosed)
Please send me details of

Coursels) NOAS) .. ..o i e Bl e . — e — B e e o N . —
Packagels) for ..:...... e oo e e s alele e 20 TR+ o sty enege e e s T o e <X e R o TS T T AT . T N e e

Programming Services in COBOL D BASIC D (Please Tick)

(CERRPEIT) 8% 0000 0 O, e 0 O ™% 5 10000 o Poo0 o o o T T [ S S A d S A A ST s B e S

Address ..................... oo oo L B B T IR B - B S R0 050006000 0eD 00000

e Circle No. 143
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Unleash your Pet* to its full capability.

B EIYY Ll AR,

Two ways to 32K.
Add onoradd in.

Oiie way: Petite memory system. The Other: Inpet memory board.

@ Self-contained peripheral for any @® Mounts onto Pet processor board.
Commodore Pet. ® Builtin PSU.

® Plugsinto mains and Pet. ® Simple to fit

® No modifications required. ® Complete with all connectors.

@® NodemandsonPetpower supply. ® Low costversion.

@® No extra heat dissipation within Pet
cabinet.

® No warranty problems.

* Trademark of Commodore Business Systems.

One way or the other you get areliable memory from Plessey Microsystems;
Europe’s leading memory manufacturer.Either way you get a memory to
make your Pet more like a powerful business computer.

Available from authorised distributors of Plessey Pet peripherals.

Send for full information and the address of your nearest distributor.

PLESSEY

MICROSYSTEMS

Plessey Microsystems Limited, Water Lane, Towcester, Northants NN12 7JN Telephone: Towcester (0327) 50312 Telex: 31628

¢ Circle No. 144
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A.P. Ltd

Hardware
The MAPLE, our own micro-APL computer. Also
APL VDUs, terminals.

Software
Word processing, financial modelling, graphics,
statistics, etc. Custom-written software is our
central function — our analysts produce stable APL
systems in a small fraction of the time that anyone
else can, using conventional languages. Own your
own APL interpreter — we have source code for a
micro-APL implementation.

Courses
APL language - a thorough grounding:
APL implementations — an overview of practical APL;
APL for Analysts — a much neglected aspect of APL;
Writing an APL Interpreter - for the serious micro-
systems programmer.

Books
We have a wide selection of APL books.

For details on any ot these areas, telephone Chester (0244)
46024 /21084 between 10am-8pm weekdays, or write to
A.P. Limited, FREEPOST, Chester CH3 5YZ.

BEL

ABEL COMPUTER SYSTEMS LIMITED
5 HANLITH-WILNECOTE-TAMWORTH-STAFFS-B77 4BP

BLANK SHORTPLAY DATA CASSETTES
10 Quality Cassettes with Library Cases £5.10

BLANK D|SKETTES Single-Sided — Soft-Sectored
{Suitabie for APPLE, PET, Etc.)

Certified Diskettes of the Highest

Quality by a Renowned Manufacturer £3.15 EACH
APPLE-Il SOFTWARE ON DISKETTE

{Minimum 32K APPLE}

Games pack Vol.1: 8 games for £10.00
Integer Basic Utilities — Renumber, Merge,

Cross-reference, Name Finder, etc. £10.00

Symbolic Assembler with comprehensive
instruction manual £20.00

APPLE-Il SOFTWARE ON CASSETTE
Games Pack Vol.1: 8 games on 2 cassettes
{MInimum 16K APPLE) £8.30

CASSETTE DUPLICATION
S.A.E. for details

LAST MONTH AT INTRODUCTORY PRICES
PRICES INCLUDE VAT.
Add 30p to total order for packing/postage

e Circle No. 145
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e Circle No. 146

ROCKLIFF

2 RUMFORD STREET

LIVERPOOL L2 8Sz

?\)“"‘\V‘\L @

BARCLAYCARD

g

PRINTERS APPLE INTERFACES
TELETYPE 43 £795 HIGH SPEED SERIAL  £110
CENTRONICS 779 £795 PARALLEL £110
ANADEX 8000 £680 CENTRONICS CARD  £132
C.B.M. 5 £645 COMMUNICATIONS  £132
PRA0 (for PET) £250 CLOCK CARD £140

DISC DRIVES | HEURISTICS SPEECH  £127

C.B.M. £795 A1/02 DATA .
COMPUTHINK £840 QLIS ON U
APPLE £398 ALF SYNTHESISER  £215
) PASCAL & LANGUAGE £296
- T (NTEGER FIRMWARE  £110
: . : EUROCOLOUR £69

PET INTERFACES ACCESSORIES
RS232 UNI £89 10 CI5 CASSETTES  £3.50
RS232 BI £140 10 C60 CASSETTES  £4.50
RS232 Bl 20ma £180 105} " FLOPPY DISCS £30
UHF TV £25 10 PR40 ROLLS £6
JOYSTICK £25 1000 8x12 LISTING £6

1000 11x9} LISTING £5
HIRE TELETYPE 43
RIBBONS £5.50
PART-EX ANADEX 8000
PLEASE ASK RIBBONS £3.50
FOR OUR PRICE HEAD DEMAGNETISER £S5

OVER 400 BOOKS AND PROGRAMMES AVAILABLE (ASK FOR OUR PRICE LIST)

PLEASE ADD
15% VAT
TO ALL PRICES

051-521 5830

¢ Circle No. 147
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XITAN SYSTEMS

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

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

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

System C CROMEMCO System 2, 4MHz Z-80, 64K RAM,
dual minifloppies, 21 connectors, 1 serial, 1
parallel printer port, CDOS 1.07 and Extended
Disk BASIC High-quality brand name VDU
etc £2,735

System D CROMEMCO Z-2, 4MHz, 1 megabyte floppy disk
storage, 64K RAM, 3 serial ports, 2 parallel ports,
CDOS 1.07 and BASIC, High-quality 24 x 80 char
vDU £4,600

System E CROMEMCO System 3 (the ““Rolls Royce’’) 64K
RAM, 4MHz, 1 megabyte floppy disk storage, 1
serial and 1 parallel.printer port, high-quality
brand name 24 x 80 char VDU etc, including
CDOS and BASIC £5,130

2-2H 10Meg hard disk systems now available.

We supply Centronics, Teletype 43 and Diablo Printers, plus the normal range of
ancillary equipment. CPIM for Cromemco and Horizon systems is available from
us, as well as Microsoft Fortran, Tex etc.

23 Cumberland Place, Southampton SO1 2BB.
Tel (0703) 38740 Tues-Sat

e Circle No. 148
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FQUINOX 300

A powerful muiti-user
multi-tasking
multi-language

MICRO

TASK
LTD.

16-bit microcomputer time-sharing system

supporting

* BASIC

o LISP
HAS BEEN FORMED TO PROVIDE SYSTEMS AND e PASCAL
TECHNICAL ADVICE TO BUSINESSES CONSIDERING ® Floppy discs

THE USE OF MICROCOMPUTERS — ® Hard discs

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

® To help you to decide if a MICRO would be of use to you
* To help you design an effective system
® To help you negotiate with your computer and software

suppliers Priced from under £5,000

Write or phone for further information.
MICRO TASK v1o.

COMPUTER CONSULTANTS,
11 DUNLIN CLOSE,
SOUTH WOODHAM FERRERS,
CHELMSFORD, ESSEX CM3 5SA.
Tel: Chelmsford 322055.
e Circle No. 149

EQUINOX COMPUTER SYSTEMS LTD

“Kleeman House” 16 Anning Street,
New Inn Yard, London EC2A 3HB.
Tel: 01-739 2387/9. 01-729 4460.

e Circle No. 150

( MICROCONTROL — THE INTERFACE EXPERTS L

224 EDGWARE ROAD
LONDON W2
Tel 01-402 8842

MICRO CONTROL have been building specialised hardware and writing
software, since Apple first came into the country. We can interface your
Apple to anything with a custom designed card for a reasonable price.
We can also provide Business Systems for Apple Il and Micro Star to your
requirements.

Centronics Printer Card £140.00 4-Channel A/D cards 12-bit £174.00; 8-bit £127.00
Apple disk drive £375.00 4-Channel D/A 12-bit £149.00; 8-bit £110.00
with controller card £425.00 16K Add In 150ns £58.00

Micro Hush Printer Apple Il 16K £810.00

+ Apple Interface £266.00 High Speed Serial Card £110.00.

Thermal paperoll for Micro Hush £2.00 Com. Card £140.00

10in b/w monitor £132.00  Integer Firmware Card (inc. Mini-Assembler)
12in b/w monitor £210.00 £110.00

Apple Pascal £296.00 Symtec light pen (for Apple) £165.00.
MicroStar £4,950.00 Apple Voice recognition Card £165.00.
Printers VDU's ITT Apples Software & one- Micro Products Eprom burner £140.00.

off's P.O.A. Box of 10 diskettes £30.00.

COMING SOON: —

Colour board for Apple. Have your text in colour! Clean Lores hires colours £147.00
Micro Con. Real Time Clock. Date/Hr/Minute £90.00

8-Channel Mains Controller £140.00

{_4-Channel Mains Dimmer £175.00 * Circle No. 151 )
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6502 FORTH £30 FORTH 1s a unique threaded ianguage that 1s ideally suited lor
systems and applications programming on a PET. The user may have the interactive
FORTH Compiler/Interpreter system runming stand-alone 1n 8K to | 2K bytes of RAM.
The system also offers a built-in incremental assembler and text editor. Since the
FORTH language 1s vocabulary based. the user may tailor the system to resemble
the needs and structure of any specific applicaton Programming in FORTH consists
of defining new words, which draw upon the existing vocabulary and whichin turn
may be used to define even more complex apphcation Programs wntten in FORTH
are campact and very fast. ©

PHOTOGRAPHY TUTOR £12 A comprehensive course developed by a professional
photographer making tull use of PETs dynamic graphics capabihities to demonstrate
and explain the mysteries of exposure focus aperture shutter speeds
interchangeable lenses, depth of hield. etc. The theory and practice of photography
are explored interactively and progress tested. Multiprogram pack containing erght
7K lessons. Available on Disk €15.°

HUNT £10 A new concept in lantasy simulations which has achieved wide acclaim
The contextis that of a search for adefined object, typicatly Atlantis ot the Holy Gral.
The objective, the names and natures of the searchers their antagonists and the
properties of the space in which the hunt 1s conducted are defined - by you!

% The Original Cassette .

Magazine for the Commodore

PET... CURSOR

CURSOR - The cassette program magazine for PET owners Mailed to you
by hrst class post each 1ssue centains a dynamic graphic cover table of
contents and at least five new programs There 1s a teatured game which
might cost £8 elsewhere plus tutonals programming aids and business
routines, and of course CURSOR Notes with news and equipment reviews.
U.K . £36 for one year s subscription (10 1ssues}

Overseas airman! £45 for one year

Send tor a free Data Sheet

[+ PROGRAMMERS TOOLKIT

including... ™

PAYROLL — 400 (Disk) £50 A totally new and complete disk based payroli system
designed and written to meet the needs of small businesses. Up to 400 employees per
disk are catered for. A 32K PET 2001-32 equipped with duai floppy. an Anadex DP80C
or device 4 pninter is required.

Facilines provided include Holiday Pay. Sick Pay Bonus payments and two rates of
overhme, as well as allowing a "standard week " to be specified for each employee.
Weekly and monthly summaries are provided and a...endmen $$G. Y because
of a Budget (e.g. increasing employee’s tax codes} are made very easy Each weeka
wage shp is printed for each employee followed by an analys:s of the coins/notes
required for these empioyees paid 1n cash (payments by cheque and cred:: transter
are also allowed for) Tax and N 1. are computed automatically from a knowledge of
the tax code and N | rate applicable to that employee. Update service available.

JOB EVALUATION £25 Ccnducts ths évaluation necessary to estabhsh pay

structutes and grades Program ites ~orfect weightings for lactors

educgton training necessary responsibility over other men and equipment.

working conditions elc which compiise 10b value A Job Evaluation Formula s

created lor use as a guide to the relative value of a job based on the thinking of the
mpany or department concerned

STOCK CONTROL ON DISK £25 Facihities allow full or operational stock print out.
total costing of items 1n stock and re-order level warning, Data 1s stored under
Retference Description Supplier VAT Rates, Orn order Quannty Quantity in Stock,
Unit of Quantty Designated Mimimum level Stock allocated Sale Price and
Purchase Price. Approx 400 tems per diskette

COURSE HANDLER £95 A must for School Timetablers. The program handles all the
information relevant to creating a 4th 5th or 6th year Option Scheme and 1s
particularly usetul where an Open Cho ol subjects 15 offered to pupils. The
program maintains via g simple dialogue with the '\metabler a file of pupils and
their requests and allocations and a hle contaiming details of the Option Scheme.
Faclites are provided for viewing the scheme, the classes. the pupils and the class
clash matnix.

CRYPTO PACK £8 This is the complete kit for ail those interested in eryplography.
codes ciphers and cryptanalysis Developed by Dr Michael Richter. the package
includes Cryptosub General Cipher, Cryptanalyser and New Cipher programs.

“Send tor a free Data Stiwet

MD PETSOFT

'10 Powerful New Commands for your PET!”

The Toolkit 1s @ machine language program which 1s provided in a 2
kilobyte ROM chip Justplug itin - - no tools are necessary — and your PET's
BASIC has 10 new and very usewul commands including

AUTO RENUMBER. DELETE FIND APPEND DUMP. HELP, TRACE and
STEP.

For the new 16K and 32K PETs the toolkit consists of a single ROM chip
which plugs into the left most empty socket inside the PET Price £55 plus
VAT. For 8K and other old ROM PETs a small printed circuit board 1s
attached to the memory expansion and 2nd cassette ports of the PET. Price
£75 plus VAT. Send tor a free Data Sheet

Recommended by Commodore

Programs are available on Commodore format cassettes. Some titles are available on disk tfor

ACT PETSOFT and Commodore Disk systems.

c.TPetsnft

Please send me a copy of your
latest catalogue

PRACTICAL COMPUTING November 1979

| have a new/old ROM PET [ have NO PET

PET is the trade mark of Commodore

...44 NEW PROGRAMS
for the PET in the latest

PETSOFT CATALOGUE

Radclyite House, 66-68 Hagley Road, Edgbaston, Birmingham
B16 8PF. Telephone: 021-4558585 Telex: 339396

My name is
\\x-

[liveat _

Postcode

e Circle No. 152
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£1 a day keeps

your Apple in play

A 48K Apple 1l

- microcomputer

- will cost you less

- than £1 per day
under our lease

or lease/purchase

facilities  /

£28.84 per month for 48K Apple |t

Software not Soft Talk

During the last 18 months many Accountants
have profitably used Padmede’s Disc-Based
Incomplete Record Accounting System.
Many unique features are included e.g.
analysis by Nominal Ledger and Account
Codes, input direct from bank statement,
selective code reporting, multiple runs of
final accounts, etc. Hardware and software
price £4,250.

Other software developed and installed with
users includes:—

Time and Cost Recording.
Stock Control.

Payroll.

Job Costing.

Order Processing.

= Sales Ledger

Word Processing

IRUImm

For more information contact—
Padmede Ltd., The Tuns, High Street,

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

® Circle No. 153
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COMPATIBLE HARDWARE

x

NORTHSTAR £Xit CASS.
Horizon-0-Ok 475 650
Horizon-1-16K-D 995 1265
Horizon-1-32K-D 1125 1445
Horizon-2-16K-D 1245 1575
Horizon-2-32K-D 1375 1755
Z80A CPU card 145 175
Hardware Floating Point card 195 215
Set of 4 ECs and card guides 15 30
Parallel Port 29 45
Serial Port 29 45
Dual density controller with Rel. 5 S/W 225 275
16K dynamic memory card 225 275
32K dynamic memory card with parity features 375 425
OTHER MANUFACTURERS

Morrow SwitchBoard 1/0 card (2P + 2S) 125 155
Heuristics 20S Speech recognition card n/a 145
Heuristics 50 Speech recognition card n/a 225
Solid State Music PROM card with textool 85 135
Morrow DISCUS 2D controlier POA POA
Morrow DISCUS 2D system, includes 1 drive n/a POA
PERIPHERALS

Intertec Intertube Il VDU (uses Z80 & 6K EPROM) n/a 575
Eibit DS1920, model 30 VDU n/a 730
Anadex DP-8000, 112 cps bi-directional printer n/a 525
Optional 2K buffer for above n/a 35
Digital Equipment LA36 DECwriter terminal n/a 850
Digital Equipment LA34 terminal n/a 825
NEC Spinwriter 55cps letter quality printer n/a 1475

All prices given are exclusive of VAT (presently 15%) and carriage,
and are correct at time of ?oing to press. Educational and OEM terms
are available on request. Please send 12p stamp for full details.

[1IINTERAM
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Telex: 925859
Telephone: 01-834 0261/2733

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

GCOLOUR
YOUR
NASGCOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1

Genuine bit-addressable ‘‘pixel” system for straight-
forward programming of pictorial or mathematical
functions.

8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE:
powerful sub-routines for vector generation, demon-
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set.
Superior design allows connection to most other micro-
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don’t be fooled by the
price: this is a top quality product which will transform
your computer.

NOW AVA"..ABLE FOR£45 Inclusive of VAT
LIMITED PERIOD AT and postage.

Dower House, Billericay Road,
\é\j/lLL-lJ_)AAFQI\.T/J Herongate, Brentwood, . N

Essex CM13 3SD.
SYSTEMS Ltd Telephone: Brentwood (0277) 810244

e Circle No. 155
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NEW LOW PRICE FOR
LEVE I BASIC 16K

m| TRS-80 Microcomputer

the world’s biggest selling personal microcomputer

This is a fantastic opportunity sk Level refers to version of BASIC
TANBY i PE to own a TRS-80 personal computer language.
microcomputer. Designed and % 16K is size of Random Access
built by TANDY, the TRS-80 is Memory Capacity.

e A % All systems include 232 page
g\]/zrwl%gj Sgbglg:atsze"er' with users manual & games cassette

program.
The ‘silicon chip’ revolutionis 4 N prior knowledge of computing
here, now, at your nearest is required to use the TRS-80.
TANDYSstore. If necessary you s Fully wired and tested

£ Tine 15 ONLY ONE PLACE YOU CAN FIRO T
TNoY

simply add-on extramodulesto  —NOT akit.
suit your individual require- #% Designed and Manufactured by
ments. SeeaTRS-80atyour ~ TANDY Corporation.

Local TANDY today.

26-1006 g
+VAT K

Total £596-85 Oldprice £752-8l

inc. VAT at ]

TRS-80 Expansion is easy!—Just add the units to suit your needs.

0ld Price New Low NewLow |
incl. Price Price
15% VAT (less VAT) inc!. VAT SAVE

261120 ROM

£84.12 £73 £83.95

261101 16K Upgrade £137.36 £105 ~ £120.75 £16.61
261003 16K Level | £668.69 £480 £552.00 £116.69
261004 4K Level |l £615.45 £448 £515.20 £100.25
26 1006 16K Level I £752.81 £519 £596.85 £155.96
26 1140 Expansion Interface £243.84 £199 £228.85 £14.99

Ofters subject to avatlabihty.
Instant credit avarlable in most cases.

Access, Barclaycard and Trustcard welcome.
Check your telephane directory for your nearest store.

BRINGING HIGH TECHNOLOGY DOWN TO EARTH

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

KNOWN AS RADIO SHACK IN THE U.S.A.  MAKERS OF THE WORLD'S B

I Please send full details and new low prices of TRS-80 systems.

NAME

I ADDRESS

PHONE

‘ TANDY CORPORATION, BILSTON ROAD, WEDNESBURY, W. MIDLANDS, WS10 7JN.
N N N N N N B N N N N N N N N N _§B_ _§N_ ]
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WE OFFER A COMPLETE SERVICE!

When you buy a computer from us — we don't give you the box and wave goodbye.

We realise this is a major purchase for a Company and take the time to find out your requirements, design
your computer system and write the software, or if you prefer to write your own, we will aiways be available to
advise you.

You can buy a wide range of fully-documented packages — Word Processing/Purchase & Sales Ledgers/

Stock Control/Incomplete Records/Medical Systems/Teaching Programs etc.

on Microcomputers such as—

APPLE “ from £810 MlCROSTAR from

(16K) £4,950
A complete business system 48K Muilti-user/Multi-task
Apple, 2 Disk Drives, VDU & 1.2/2.4 or 4.8 mb.
Printer £2,650 A complete system with 2 VDUs
& Printer £7,000

We stock a full range of VDUs, Printers,
Computer Stationery, Diskettes, Disk Boxes etc.

all prices ax VAT.

Come and see us to discuss your requirements and have a demonstration.

MICROSOLVE

Microsolve Computer Services Ltd.
125 /129 High Street, Edgware, Middlesex.
Tel: 01-951 0218

M1 junction 4 /20 mins from Central London.

THS-

arrays etc., etc.

TEL: (0424) 220391

ALPHA MlCRO from
£9,950

From 1 to 32 terminals.

From 10 mb. to 80 mb. disk
storage.

16-bit processor, Multi-user
operating system.

LOW COST
PRINTERM

matrix printer £695

LEAR SEIGLER

200A matrix printer £1,650

QUME Sprint 5

daisywheel printer £2,115.

s Circle No. 157
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INNOVATIVE

80 SOFTWARE

INFINITE BASIC

“Infinite Basic” adds over 70 new commands to your Level |l or Disk Basic. Furthermore, these
are modularised so that any combination may be loaded at any time, which makes the package
very memory efficient. A sampling of the additions includes complete string functions, left & right
justify, truncate, rotate, text justification, reverse strings, verify, string searches etc., etc. Complete
Matrix functions are also included with inverse, transpose, simultaneous equations, multiply sca-
lars, vectors; reshape, expand and delete arrays; change arrays in mid-program, zero and move

“Infinite Business” is an add-on package to the above and includes multiple precision-packed
decimal arithmetic, eliminating round-off errors with a 127-digit maximum accuracy. Also includes
binary search of sorted arrays, automatic page headings and more!

Infinite Basic . . . £29.95. Infinite Business . . . £16.95.
Send large SAE (1212p) for our current catalogue of TRS-80 Software. g

A.J.HARDING (MOLIMERX]

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

Both plus VAT & 50p p&p.

EN

BARCLAYCARD

VISA

SEEEEEENE SN N EEEEEEEEENEEEEEETANEEEERETE

¢ Circle No. 158

PRACTICAL COMPUTING November 1979



4 DPS-1 MAINFRAME

FOR EDUCATION, INDUSTRY, RESEARCH and all protessional uses, including
hardware and sohware devefopment, low cost OEM systems, teaching applncanons
etc.

A MINI COMPUTER using MICRO technology at a ridiculous MICRO Price!!! The
Qm panel with a backplane and power supply accepts S100 bus boards from many
m

-
introducing the DPS-1 the full IEEE S100 bus computer system from ithaca b b
Intersystems — the S100 experts.

Just look at these professional features!

* FRONT PANEL (we won't ask you to debug our hardware, but we will glve you
the tools to debug yours!) Has lights and switches to allow inspection and control
of addresses and data. Other features include programmed input switches, and
output lights, Examine, Examine next, deposit, deposit next, single or slow step (0.1
to 1000 IPS), hardware breakpoint on any data or address byte, repeat instruction
and many other hardware diagnostic facilities.

* 30 Amp, 8V power supply, 5 Amps on + 16v rails (all rails are seperately fused)

* 20 slot IEEE S100 Motherboard with active termination and shielding between
bus fines

* Guaranteed operation at 4MHz.

The DPS1 comes as a mainframe with front panel, Motherboard, power supply and
4MHz Z80A cpu board. The system is truly modular allowing the user to build up the
system he requires in his own time.

S100 boards from a number of manufacturers v piug into the DPS1 IEEE S100

Just add S100 Memory Boards — S100 disk controller boards — S100 1/O boards —
S$100 video and/or graphics boards — S100 EPROM boards

All Ithaca Intersystems OEM products including K2 disk operating system and
PASCAL/Z on 8" floppy drives will run in the DPS-1

DPS-1 with $100 4MHZ 280 cpu board £695
Fully assembled and tested

anufacturers.

SOFTWARE
for your S100 system

PASCAL/Z The new language for Micros

CPIM Version £165.00
K2 Version £131.25

Runs under K2 operating system,

+* Compiler that produces 280 macro assembler code
— NO NEED for slow run time P-code interpreter.
Comes complete with Macro assember. * Produces
binary object modules — small and fast. # Modules are
re-entrant and can be put into ROM. # IMBED, TRACE
and ERROR debug facilities. # Recursion

K2 OPERATING SYSTEM  £56.25

8" disk based operating system — distributed on Shugart compatible 8" floppy disk
* TED — 52 command character orientated text editor with macros. # PIP — File
and directory handler. # ASMBLE — fuil Z80 2 pass assembler. # HDT — Hex
debug tool, # QCI — Utility overlay/command dscoder. * SYSGEN — System
builder. # COPY — disk to disk flle copier. # DUP — disk duplicator.

ASMBLE/Z 280 Macro assembler £37.50

&,

<]

* Full 2 pass Macro Assembler. # IF and ELSE — 255 nesting levels. » Producys

/~  OEM S100 boards

from the experts! asemoiea

and tested

8K Static RAM board (450ns) £123.75

8K Static RAM board (250ns) £146.25

16K Static RAM board (450ns) £216.00

16K Static RAM board (250ns) £234.00

64K Dynamic RAM board (250ns) £540.00

Z80 cpu board {2MHz) £131.25

New 280 cpu board (4MHz2) £153.75
2708/2716 EPROM board £63.75

products from Assembleg Prototype t|)oard (badre(st;oa{g) £18.75

io! Video display boar x16,

It e and tested {250 ‘adzi) £108.75

AVAJLABLE SOON: ZBC-1 Single board
computer for OEM market. Available in
basic through to fully expanded. 4MHz
Z80A, 64K RAM, memory mapped 4K
screen buffer, composite video, up to
16K power on EPROM monitor, 4
parallel ports, 2 serial ports, 4 channel
counter timer. 1 off £895 — please

Disk controtler (up to 4 single

or double sided drives) £131.26
110 board (4 parallel and 2 serial
ports) with interrupts £210.00
110 board (4 parallel and 2 serial
ports) less interrupts £180.00

" PASCALMICRO )
DEVELOPMENT SYSTEM

mHaca [ImferSysieons HAVE JusT
ANNOUNCED AN IEEE S100 SYSTEM WITH A
TRUE PASCAL COMPILER

FOR RESEARCH and DEVELOPMENT
LABORATORIES and TEACHING APPLICATIONS

The PASCAL System

® DPS1 Mainframe with
hardware front panel.
® Z80A AMHZ
Microprocessor.
® 64K Static RAM.
® 8" Shugart Floppy Disc
Drive, Power Supply and
Controller.
® K2 DOS Operating
System.
® Pascal Compiler and
Macro Assembler.

® |/O Board with RS232 port
and parallel port

While the olhers are lalhing aboul

~agn

$100 front panel (as used
S1 €245.00 1 (q,antity discounts available).

.inD
Analogue I/0 board £295.00
ALL MANUALS AVAILABLE SEPERATELY £2.50 each

phone for a quote for your needs. /

CONTACT THESE UK DEALERS

NEWBEAR COMPUTING STORE (Newbury) (0635) 30505 Telex: 848507
TRANSAM (C.London) 01-402 8137 Telex: 444198
CODIFIED COMPUTER SYSTEMS (North London) 01-226 1319

EUROPEAN SUBSIDIARY
58 Crouch Hall Road, London N8 8HG. England.
Telephone: 01-341 2447 Telex: 895 4665 - Ref: ITHACA

DATAVIEW LTD. (Colchester) (0206) 78811

rhaca (mfierfyysienns

(formerly ITHACA AUDIO of New York)

All prices quoted are exclusive of VAT.

SIRTON PRODUCTS (Surrey) 01-660 5617

MICRONEX (Bristol) (027589) 3042
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Sigma Technical Press

the UK software publisher

Bad Cload?

If you encounter persistent program loading
problems in spite of cleaning the record/
playback head, and experimenting with
volume and tone control settings; it could
be that the aZimuth adjustment is incorrect.
This is the case on a surprising nurmber of
machines, even when first supplied.

The azimuth adjustment alters the angle of
the record/playback head, and the correct
setting is precisely perpendicular to the
motion of the tape. If it is incorrect, the
high frequencies suffer drastic attenuation,
which is the reason for many program
loading failures, particularly with pre-
recorded tapes which were not made ori
the same machine.

The adjustment rmay be easily made on
most machines with the aid of our special
high frequency test tape. Instruction sheet
supplied.

PRICE___.  £4.60inc. VAT and postage

Callers by appointment only please.

Alan Ford+ Lompany

| PHOENICE HOUSE, GREAT BOOKHAM, SURREY

NEW — from SIGMA for NASCOM: Z80 INSTANT
PROGRAMS : Machine code routines for NASCOM-—
1 and other Z80 systems by J. Hopton (G3WMP) .

36 fully tested programs from delays through displays
to games for the simplest NASCOM-1 or similar Z80
systems. Test your system and build your confidence!
Book £7.50 Complete NASCOM - 1 Cassette £10.00

AND - our catalogue of books and software is bne of
the best in the UK. Ask for your copy or start by
ordering these:

Computer Programs That Work| (24 BASIC Programs) £3.15
Consumers Guide to Personal Computing & Micro's £5.30
Basic BASIC : an Introduction to Programming £5:90
Game Playing with BASIC i £4.70
How: to build a Computer Controlled Robot £5.30
The Mind Appliance : Home Computer Applications £4.70
BASIC with Style : Programming Proverbs £4.10
Microprocessor Basics (wide survey) £7.10
Microprocessor Data Manual {30 sources) £5.30
Microprocessors : New Directions for Desigriers £7.10
How to Profit from your Personal Computer £5.30
The Systems Analyst: How to Design Systems £7.10

Prices include postage & packing in Europe and VAT
whete applicable. Official orders accepted from UK
only for orders over £5.00. Outside UK, payment
required in advance in Sterling on UK bank.

Sigma Technical Press; FREEPOST, 23 Dippons )
Mill Close, Tettenhall Wood, Wolverhampton WVE 7BR.

e Circle No. 160

FEATURES INCLUDE:

* 20 COLUMN PRINTER

* 20 CHARACTER
ALPHANUMERIC DISPLAY

* FULL 54 KEY TERMINAL-STYLE
KEYBOARD

* TTY INTERFACE ,

* TWIN CASSETTE INTERFACE

* RAM — 1K TO 4K OPTIONS

OPTIONAL EXTRAS INCLUDE:
8K‘BASIC’ INTERPRETER ROM
_ . — £70.00
4K ASSEMBLER ROM — £59.50
POWER SUPPLY — £41.83
CASE (including Power Supply)

1 — £78.00
EXPANSION MOTHERCARD

— £136.50

£249-50

AIM 85 comes to you fully built
and tested with a full alphanumeric
keyboard, 20 character display
and a 20 column printer —

for keeping a permanent .
record of all your work. Available
in 1K- and 4K-byte RAM veérsions,
AIM 65 is designed around the
6502 CPU, which has 64K address capability
with 13 addressing modes. This is 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 for all peripheral control and user
programming functions. Spare sockets are
included for expanding ori-board prograrr'\
memory via user PROM-based programs
and/or Rockwell assembler, text editor and
BASIC interpreter piug-in options.

AIM 65 has a connector for external
access to system bus for memory and

Pelco (Electronics) Ltd

Enterprise House 83/85 Western Road HOVE East Sussex BN3 1]1B
Tel: Brighton (0273) 722155 :

Buy it with your Access or Barclaycard.

38
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I/O expansion, a separate connector for
interfacing a téletype and two cassette
recorders. There is a user-dedicated
Versatile Interface Adaptor, featuring three
8-bit, bidirectional ports {two parallel, one
serial)and two 16-bit interval timer/évent
counters — thus allowing the user to
interface his own system, without éxtra
interface devices in many cases.

AIM 65 is probably the most effective,
low-cost microcomiputer development
system available — an invaluable
educational aid 1o fifst time users and an
ideal general purpose micro-computer for
the engineer.

AlM 65 is available in the UK from
PELCO ELECTRONICS LTD at £249.50 +
VAT, complete with User's Manual and
Schematic, R6500 Programming and
Hardware Manuals and a handy pocket
reference card.

e Circle No. 162
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NASCOM-2

Our nomination for the best
microcomputer

board in

the world.

In about the same area as this advertisement,
we have designed a microcomputer with 20K of
addressable memory ON-BOARD. With Kansas
City standard cassette interface ON-BOARD. With
TV/monitor interface ON-BOARD. With controf
decoding ON-BOARD. With all bus lines fully

buffered ON-BOARD.

We call this microcomputer Nascom-2. And for

under £300 this is what it has:

Microprocessor

Z80A. 8 bit CPU. This will run at 4 MHz but
is selectable between 1/2/4 MHz.

This CPU has now been generally accepted
as the most powerful, 8 bit processor on
the market.

The software library for the 280, with its
base around the 8080, has rapidly
expanded with the increasing use of its
more powerful instruction set.

Hardware
12''x 8" Card
All bus lines are to the Nasbus

specification.
All bus lines are fully buffered.

PSU +12v, +5v, —12v, —bv.

Memory
On-board, addressable memory:—

2K Monitor — Nas-Sys | (2K ROM)
1K Video RAM (MK4118}

1K Work space/User RAM (MK4118)
8K Microsoft Basic (MK36000 ROM})
8K Static RAM/2708 EPROM

INTERFACE

Keyboard

New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses
standard Nascom, monitor controlled,
decoding.

TV.

The v peak to peak video signal can drive a
monitor directly and is also fed to the on-
board modulator to drive the domestic TV

PRACTICAL COMPUTING November 1979
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On-board UART (Int.6402) which provides
serial handling for the on-board cassette
interface or the RS232/20mA teletype
interface.

The cassette interface is Kansas City
standard at either 300 or 1200 baud. This is
a link option on the NASCOM-2.

The RS232 and 20mA loop connector will
interface directly into any standard
teletype.

Theinputand output sides of the UART are
independently switchable between any of

the options —i.e. it is possible to use
input on the cassette and output on the
printer.

PIO

There is also a totally uncommitted Parallel
1/O (MK3881} giving 16, programmable,
1/0 lines. These are addressable as 2x 8 bit
ports with complete handshake controls.

On-board Decoding

The NASCOM-2 makes extensive use of
ROMS for on-board control decoding. This
reduces the chip count and allows easy
changes for specialised industrial use of
the board.

Link options are on-board to allow the
Reset control to be reassigned to an
address other than zero.

Character Generators

The 1K video RAM drives a 2K ROM
character generator providing the standard
ASClIi character set with some additions,
128 characters in all. There is also a socket
for an optional graphics ROM on-board.
The PCB is, of course, of industrial
standard, through hole plated, masked and
screen printed.

Documentation

Full construction article is provided for those
who buy a kit and an extensive software
manual is provided for the monitor and
Basic.

We think no other board has quite so
much on it for £295 (plus VAT)}.

Nascom Microcomputers
121 High Street Berkhamsted Herts.
(04427) 74343
¢ Circle No. 163
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+MICROS = SOFTWAR]?

Business systems available now for the TRS 80

SaleS LedgeI’ (OPEN ITEM/DEBTORS ANALYSIS/STATEMENTS/INVOICES/VAT/DAYBOOKS etc.) from £ 150
PUPChaSG LedgeI’ (OPEN ITEM/CREDITORS ANALYSIS/REMITTANCE ADVICE/VAT/DAYBOOK etc.) from £ 150
IIlVOlClIlg (UPDATES SALES LEDGER/DOWNDATES STOCK/MAINTAINS BACK ORDERS) £° 75
StOCk. ContI’O]. (ISSUE S/RECEIPTS/MOVEMENT, USAGE, VALUAT|ON, RE-ORDER REPORTS etc.) £ 200

Pauer].]. (WEEKLY, MONTHLY, CASUAL STAFF/BONUS SCHEMES/COIN ANALYSIS/PAYSLIPS etc.) £ 200
Nomina.l]. Ledger (Avallable shortly)

12 MONTH WARRANTY ON ALL PACKAGES - TAILORED SYSTEMS TO YOUR REQUIREMENTS

FOR THE BEST IN PROFESSIONAL MICRO BUSINESS SOFTWARE CONTACT US DIRECT 'OR CALL YOUR -NEAREST TRIDATA DEALER FOR A DEMONSTRATION.

CAMBRIDGE COMPUTER STORE (CAMBRIDGE) 0223 68155

COMPUTER DEVELOPMENT SERVICES (SWANSEA) 0792 26085 Trlda't’a’ MICPOS Ltd
ELECTRON SYSTEMS (SANDY, BEDS.) 0767 81195 Smithfleld House

A. J. HARDING (BEXHILL, E. SUSSEX) 0424 220391

KATANNA MANAGEMENT SERVICES (CHELMSFORD) 0245 76127 Dlgbeth
SR (riGReia ) S Birmingham BS 6BS
DATASOURCE COMPUTER SERVICES (PORTSMOUTH) ) -

0705 81693 1/8

GPW ELECTRONICS LTD (PORTSMOUTH) 0705 693341 Te]_ H 021 622 1754

[(

~
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RESEARCH RESOURCES LTD.

Microcomputers for education, science and technology

/

® PET, Vector and SWTP

® Fortran, Pascal, Cobol, CBasic, Multi-user PILOT

® Exclusive to RRL: Lab-Basic, SAM (Statistical analysis) A-to-D, D-to-A converters.

® Showrooms at 40, Stonehills, Welwyn Garden City, Herts. Tel: Welwyn Garden 26633 (24 hours).

40
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T RAINDAMN saueuss

o Ly EXPANSION MOTHERBOARD
PERSONAL r
- N COMPUTER TRITON. Expand. your Triton simply 8
THREE NEW EXCITING EXPANDABLE SYSTEMS A\ and easily with our new 8-siot mother- ‘gf
DESIGNED FOR EASE OF CONSTRUCTION _ = board; complete with its own P.S.U. - ik / £50
AND FLEXIBILITY. KIT$ COME 7 takes 8 plug-in Euro cards. Plug-in 8K il b +
COMPLETE WITH CASE, POWER T i VAT
a2l DARD, PCB. Rﬁ?P:(ﬁ;%ARDS NOW AVAILABLE. KIT COMPLETE WITH PSU-1 SET CONNECTORS
ALL COMPONENTS AVAILABLE SEPARATELY -
SEE CATALOGUE.
FULL HAROWARE AND PROGRAMMING MANUAL AVAILABLE. :
THE SYSTEM IS EASY TO EXPAND AND IS WELL SUPPORTED. 8K RAM AN\ 8K EPROM o~
FEATURES 2. 2.5 OR 7K BASIC IN EPROM (SEE CATALDGUE). CARD v.’% @‘x N CARD \}
@SINGLE BOARD ®THREE FIRMWARE OPTIONS TRITON BK STATIC 4 %%@%Q@ TRITON 8K EPROM CARD /% ) ’*@
@HOLDS UP T0 8K MEMORY  @BASIC IN EPROM - RaM CARD KT USES. (S0 Comptere| | KIT DESIGNED TO TAKE UP To . LR,
@ VHF OR VIDEO OUTPUT @64 GRAPHICS CHARACTERS 2114 LOW-POWER 4V S KIT 8x2708 EPROMS (1K x8) @%7 0/
®CASSETTE INTERFACE ®PLUS IN EXPANSION BOARDS STATIGIEAMSHONB0ARDING £97 PCB ONLY £15 INCDe/
REGULATION. NEW KIT LESS EPROMS £31 </ &<
ﬂaﬁ JUMP SELECT & EPROMS (BLANK) £9 < ',/ £97
pu er +VAT PCB ONLY £5, RAMS £5.50 VAT PLUS VAT +
. FROM KIT LESS RAMS £35 INCL SKTS COMPONENTS COMPLETE KIT VAT
- your
ak 2'§|§CJA?NNT/ELR £595 4+ VAT S$100 BOARDS ITHACA Yo'l
) . 8K Static RAM board {450ns) £12375 Pag
THE BDBO IS A LOW-COST, 80-COLUMN LINE PRINTER B S RAV sord z50ns)  £146.25 scal/Z __dealer!
u . i o T oo,
WITH MICROPROCESSOR CONTROL TO PROVIDE 280 cpu board (4MHz) £15378  mheve Dovan pascal S35
EXCELLENT AVAILABILITY AND PERFORMANCE. 2708/27 16 EPROM board £63.75  system. IEEE-SIDO = ‘
©5x7 Dot Matrix ~ @Full ASCH Char. Set @ Self Test N pisg e (helTR) bus system using DPS|
@10 Char. perinch @10 Lires/sec Paper Advance ; 58%0/ 1T i.V., oar i - ?;;""E.’:fi Su§pom X2,
@6 Lines/inch ©®112 Char./sec ®Fully Cased Disk controller board 13125 Progral/z on B disk.
4 . i i K2 disk operating system £56.25 .
el @352 Lines (e (Il Assemble/ZMacro Assm £37.50 We stock the full range of ITHACA products. 3
A
UNIQUE
PRINTER PCB CONNECTORS TRAP! Triton resident assembly
FAST EDGE CONNECTORS GOLD CONTACT language package.
AND DOUBLE- SJDED PCB CONNECTORS Links via the L6.1 monitor and new scientific
RELIABLE 1. PRICE 156 in. PRICE basic to make Triton a stand alone development
22/44  £3.20 6/12 1.25 i system, Trap is an 8K package in EPBROM and
25/50 £3.60 10/20  1.50- = resides on our EPROM card. Set of 8 x 2708
SWITCH-SELECTABLE BAUD RATE FROM 110 TO 9,600 28/56 £3.90 12/24  2.00 £ 3 only £80 including document.
ON A STANDARD V24 AND RS232 INTERFACE. SEND 30/60 £4.15 15/3%0 2.0 e 2 » EDITOR » BREAKPOINT
SAE FOR FURTHER DETAILS, IDEAL PRINTER FOR 5 L2 18 e i 2 * ASSEMBLER « SINGLE STEP
TRITON OR ANY SYSTEM REQUIRING HIGH-SPEED, 40/80 €500  28/%6 3.30 £ R e EuoAD
RELIABLE HARD COPY. WE CAN SUPPLY 43/86  £5.50 36/67  3.90 ; g  CREATE * MONITOR
CONSUMABLES. 50/100 £6.80 4gé.8r2 £4.60+VAT ;J See catalogue for further details.
MEMORY AND SUPPORT CHIPS  (PAICES EXCLUDE VATI NEW LOW PRICES
COMPONENTS 74LSXX SUPPORT RAMS ROMS LM747CH 119 791K 180 18M 2.90
8212 220 2101 232 745287 370 (M748CN8 045  7915K 150 4gM 290
: . b 8216 220 210214 120 745472 12.00 LM748CH 0.46 7924K 180 CMOS
N74LSOON .18 SN74LSSAN 21 SNTALSIIBN 75 SNTILSI95AN B85 SNZALSIN 258 8224 280 2111 23 14870 800 [M1458H 072 oL SKTS o s
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TRITON DOCUMENTAT HOME COMPUTING CATALOGUE
Triton manual — detailed circuit description and constructional If you're in town, visit our showroom in Al NEW
details + user documentation on level 4.1 monitor & basic £5.70 Chapel Street, next to Edgware Road tube |+«& AN M SiZE CATALOGUE
L4.1 listing — listing of 1K monrtor & 2K tiny basic fa.20 station. We have Tritons on display plus a \\ FILLED WITH OUR
158 e GEAMRE L 0 10 Imer) - £1.20 comprehensive range of components and e
L5.1 listing — listing of 1.5K monitor & 2.5K basic £6.20 ] s Comer i} LATEST PRODUCTS
; accessories, specifically for personal com- 2 H
L6.1 user documentation on 7K basic interpreter £1.80 K dat \ 40p+ SAE
Motherboard, 8K RAM & 8K EPROM constructional details SAE puter users. Books, mags, tapes, data,
User group newsletter subscription £4 per annum cables plus much more. Showroom open 6 |muor® e ALL PRICES
Triton software — Send SAE for list of programs available for Triton. days a week. (Half day Thurs from 1.30 pm) EXCLUDE VAT

TRANSAM COMPONENTS LTD.
’] VA I ALL PRICES ,, éHAPEL STREET, Lounléu, NW1
feee EXCLUDE VAT TEL: 4028137
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78 Keys Built-in Clock and Sound Circuits

ASCII standara Ciock circut hme 1s displayed according to

Alphabet icapital ang small letters) program

Graphic symbols Souna circutt 3-octave sound signals for
aural confirmation according o program

CRT Display

This unit 1s equipped with @ 25¢m (107) Options

monochrome CRT for up 1o 1.000 letters *RAM 16K bytes

(40 letters x 25 lines) Processing results can 4K bytes

be displayed on the CRT and 1t is possible * Machine Language tape

to program and edit (addihon. deletion. e1c)
while watching the cperation for

A personal computer that
opens the world of programming
to your own fr