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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 17-mbytes hard

disc 4022

ANSI| Cobol compiler 55

ANSI Fortran IV compiler. 55

16K extended:Basic h 55

Word processing system 55

Database management 5

Macro relocating '

assembler 85
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With our in-depth experience and total MlCl'O Centre
commitment to the reliable Cromemco range _

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

Photo features Cromemco System 3 computer. 3101 VDU. and 3355 daisywheel printer.
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PET SOFTWARE S

Z80/CPM g —
6800 This is how your business appears on the screen. 3 —
“Ad Approx 60 entries update require only 1-2 hours weekly and 94, ‘3

your entire business is under control. OpoRre®
* PROGRAMS ARE INTEGRATED SELECT FUNCTION BY NUMBER
1=ENTER NEW NAMES/ADDRESSES 13=PRINT CUSTOMER STATEMENTS
2=*ENTER/PRINT INVOICES 14=PRINT SUPPLIER STATEMENTS
3="ENTER PURCHASES 15=PRINT AGENTS STATEMENTS
4=*ENTER A/C RECEIVABLES 16=PRINT 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
1= EXAMINE PRODUCE SALES 24=RETURN TO BASIC
WHICH ONE (ENTER1TO 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
L HANDLER. . .......oviiiiieiiiiiaeaainnn, £50 HANDLER & NUMERIC COMBINER. . ..... £100 P
( y 9
,&)L AP X Ap,
Sgm % Sgn 2.
Y < o) Y o ™
S W o S W o
=l €9 _ 5 W9
2.\ ~ 2 &
#opore S Mo
DORE OpoRre
e PET 2001 SERIES ¢ COMPUTERS
PET Computer 2001 32K ............. £795 )
PET Printer 3022 Tractor Feed. ... .. £645 Intertec Superbrain
PET Floppy Disks2040 ............ £795 Dual Z-80A Vector Interrupt, 64K RAM
PETIEEECables ................. £ 45 pws 1K 2708 PROM Bootstrap, Two
Double-Density 5in. Floppy Disks
e TERMINALS £1,950
Hazeltine 1510........................ £895 Industrial Micro Systems Z-80 System
Interlube Video Terminal .......... ... £595 48K Expands to 594K; Twin D/D Disk
SOLOCH QZ20MIE S 0 e n P £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 £2,500
Please telephone for appointment — Tony Winter 01-636 8210
G.W. Computers Ltd., 89 Bedford Court Mansions, Bedford Avenue, London WC1.
. J
. J
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The dCromemco

Z-ZH

Computer Jystem_

A B

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

. FaSt 280A4 MHZz prOCGSSOf CAMBRIDGE CAMBRIDGE COMPUTER STORE, Cambriage 0223168155
®11 byte hard disc dri T
mega Y € har ISC arnve also al Tottenham Court Road London 01 6360647
N H LEEDS HOLDENE LtMITED, Leeds 105321 459459
1 ® Two floppy:disc drives ° 1508t Wimsiow Chéshre (06751 520488
S 64K RAM ; LONDON I[:gg%(sol.cu)mnagso.Longzn.whm-saeo%lg; T
. Luton dtordshire ( il 1
g 1AM memory MANCHESTER  MICROCOMPUTERMART, Manchester (061-832) 2269
oS 150 at West Park, Leeds (0532) 788466
@® RS-232 serial interface NEWBURY  HEWREAR oML SRORE Nebmtysbenis 065 40505
® Pri t i terf NEWPORT ACaOMCaIR A e 25900528
1l MEDIA. rt o 1]
rinter intertace NOTTINGMAM  COMPUTERLAND LIMITED. No(timgnam (06021 40576
R 4 150 at B 021 622) 7149
@ Extensive software available O ancester (06183410220
Giasgow (0413321 2468
. SHEFFIELD HALLAM COMPUTER SYSTEMS. Shefheid (0742) 663125
gonltad us direct or call your nearest Comart | SOUTHAMPTON  XITAN SYSTEMS LIMITED.Soulham:lo'i(o‘703)3,8740 y
ealer

comart specialists in microcomputers

Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514
I | e Circle No. 103
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Even More!

Super software from the world’s leading microsoftware supplier.
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Software
with f Manual

Manual / Alone

DIGITAL RESEARCH

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 Il. Micropolis, ICOM (all systems) and Altair.
Supports computers such as Sorcerer. Horizon, Sol System Ili.
Versatile. Altair 8800. COMPAL-80. DYNABYTE DB8/2. and
1ICOM Attache Specity desired configuration £75/€15

MAC — 8080 Macro Assembler. Full intel macro definitions.
Pseudo Ops include RPC. IRP. REPT, TITLE. PAGE. and
MACLIB. Z-80 hbrary included. Produces Intel absolute hex
output plus symbols file for use by SID (see below) E£55/£10

SID - - 8080 symbolic debugger. Full trace. pass count and
break-point program testing system with back-trace and histo-
gram utihties When used with MAC. provides full symbolic
display of memory labels and equated values £45/£10

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

DESPOOL — Program to permit simultaneous printing of
data from disk while user executes another program from the
console . £30/£7

MICROSOFT

Disk Extended BASIC — Version 5, ANSI compatible with
long variable names, WHILE/WEND, chammg variable length
filesrecords . £155/€15

BASIC Compiler - - Language compatible with Version §
Micfosoft interpreter and 3-10 tmes faster execution. Pro-
duces standard Microsoft relocatable binary output. Inciudes
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules . E195/E15

FQRTRAN-80 — ANS| 66 (except for COMPLEX) plus
many exlensnons includes relocatable object complier, linking
loader. hbrary with manager. Also includes MACRO-80 (see
below) .£205/€£15

COBOL-80 — ANS| ‘74 Relocatable object output. Format
same as FORTRAN-80 and MACRO-80 modules. Complete
ISAM, interactive ACCEPT DISPLAY. COPY. EXTEND

£325/£15

MACRO-80 — 8080/Z80 Macro Assembler. intel and Zilog

mnemonics supported. Relocatable linkable output. Loader.

Library Manager and Cross Reference List utilities |nc|u:d1eg
5 €75/

EDIT-80 - - Very fast random access text editor for text with or
without ine numbers. Global and intra-line commands suo-
ported. File compare utility included £45/£10

XITAN (software requires 280** CPU)

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 tor re-use .€40/€12

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

tensions. Macro capabiities with absolute Intel hex or relocat-
able Iinkable output 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. Supports dec-
imal, octal and hex modes. Dissassembler to ASM mnemonic
set. Emulation technique permits full tracmg and break-point
support through ROM . . £45/£12

TOP Text Output Processor — Creates page-numbered. jus-
tied documents from source text files .£40/£12

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

P M~ AR I Dyt Rees

‘2805 a trademark of Zilog. Inc
EFFECTIVE 1 OCTOBER 1979
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Sotware
with f Manual
EIDOS SYSTEMS Alone

Manual

KISS — Keyed Index Sequential Search. Offers complete
Multi-Keyed Index Sequential and Direct Access file manage-
ment. Includes buit-in utility functions for 16 or 32 bit anthme-
tic. stning integer conversion and stnng compare. Delivered as
a relocatable linkable module in Microsoft format tor use with
FORTRAN-80 or COBOL-80. etc. .£275/€15

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

MICROPRO

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

per record! . E125/€£15
Super-Sort Il — Above available as absolute program onl
€105/E1

Super-Sort Hl — As Il 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

: £75/£15

Word- Star Menu driven visual word processing sys-
tem 16r use with standard terminals. Text formatting performed
on screen. Facilities for text paginate. page number. justify.
center. underscore and PRINT. Edit faciies include global
search and replace. read wnte 1o other text tiles. block move.
etc. Requires CRT terminal with addressable cursor position-
ing £255/€15

GRAFFCOM SYSTEMS

PAYROLL — Designed in conjunction with the spec for PAYE
routines by HMI Taxes. Processes up to 250 employees on weekly
or monthly basis. Can handie cash, cheque or bank transfer
payments plus total tracking of all year to date figures. Prints emp
master, payroll log. 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 analysis of all sales invoices. Requires
CBASIC-2. £425/€15

COMPANY PURCHASES — Performs purchase accounting
function. 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/mmnmum 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 Invoices for
services and consumable ilems, 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........... l:325/l:15

NAD-—Complete control of all your names & addresses including
suppliers, clients, enqumes etc. Assign your own coding system
and select all output via the report generator: Will print anything
from mailing labels to directories. Requires CBASIC-2.
£225/£12
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Software for most popular 8080/Z80 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY, RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES, ALTAIR,
EXIDY SORCERER, IMSAI, HEATH, and 8" IBM formats

Soﬂwa_re
SOFTWARE SYSTEMS with /Manual

Manual / Alone

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

STRUCTURED SYSTEMS GROUP

O QSORT — Fast sormerge program for files with fixed record
length, variable field length information. Up to five ascending or
descendi:g 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 .£50/€12

GRAHAM-DORIAN SOFTWARE SYSTEMS

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

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

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

MICRO FOCUS

O CIS COBOL - Version 31s 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 | O.
Inter-Program Communication and Library

Version 3. £295/£25
Version 4, £395/€25

[0 FORMS — Interactive utility to create CiIS COBOL source
code to perform CRT screen handling in applicatton programs.
Supports-full prompt text, protected fields and input vahdation
aganst 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 ! £45/£30

Oc Comgiler — Supports most major features of language. in-
cluding Structures. Arrays. Pointers, recursive function evaly
ation, iinkable ‘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 £65/€10

] ALGOL 60 Compiler - Powertul block-structured language

featuring economical run time dynamic allocation of memory. Very

\N compact (24K total RAM) system implementing almost all Aigol 60
€ report features plus many powerful extensions including strin
handling direct disk address 1/O etc. Requires Z8!
CRU R e e e L 8. T .. £110/€12

O Z80 Development Package — Consists of: (1) disk file
line editor. with global inter and intra-line facilities: (2) Z80
relocating assembler. Zilog/Mostek mnemonics. conditional
assembly and cross reference table capabilities: (3) linking
loader producing absolute Intel hex disk file tor CP'M LOAD.
DDT or SID tacilities. .£50/£12

[C] Z80 Debugger-Trace, break and examine registers with
\N standard Zilog/Mostek mnemonic disassembly displays. Facilities
V" similar to DDT. £20 when ordered with Z80 Development

W Package..................ooeeiill £30/€7

Lifeboat Associates, 32 Neal Street. London WC2H 9PS. 01-379 7931 "™'The Software Supermarket is a trademark of Lifeboat
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Software
with / Manual
Manual /' Alone

0O DISTEL — Disk based disassembler to Intel 8080 or TDL
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

O oisILOG TEL to Zilog:Mostek mnemonic files.
Runs on Z80 only. .. €35/£7

(0 TEXTWRITER Il — Text formatter to yustify 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 tast response. Requires CBASIC

. £70/€15

O XYBASIC interactive Process Control BASIC — Full disk
BASIC features plus uniqgue commands to handle bytes, rotate
and shift. and to test and set bits. Available in integer. Ex-
tended and ROMabie versions.

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

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

|an% age with IF-THEN-ELSE. LOOP-REPEAT-WHILE, DO-

END, BEGIN-END constructs . £40/€10

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

O Selector Il — Multi (i.e.. up to 24) Key version of Selector II.
Comes with applications programs including Sales Activity. in-
ventory. Payables. Recewvables. Check Register. Expenses.
Appointments, and Client Patient. Requires CBASIC Sug})lied
in source code .. . . €£155/£12
Enhanced version for CBASIC-2 . £185/€12

[0 CcPM/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 €6

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

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

All orders must be prepaid
(except COD or credt
card) Make cheques POs
eic payable to Lifeboat
Associates

Manual cosls are deduct
able Irom subsequent soft
ware purchase.

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

Associates

EENERLETRRC Toe
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NASCOM’

NEW BIG DISTRIBUTOR

L% | ©  NASCOM-2+FREE 16K RAM

e k. Here’s an offer you can’trefuse:
Do 7" ad Because of the lack of availability of MK 4118

‘ a4 RAMs, Nascom Microcomputers is supplying its
Nascom 2 without the 8 spare 4118s but with a FREE
gl - ey = 16K dynamic RAM board.
e = : a B When the 4118s become

: . "M 5 e available, Nascom 2
purchasers can have them
atthe special price of £80
+ VAT for the 8K.

So, for £295 plus VAT
this is what you get:

MEMORY
® 16K RAM board
(expandable to 32K).
@ 8K Microsoft BASIC.
® 2K NAS-SYS 1

monitor.
Em——— ® 1K Video RAM.
:0q over ahot so\%ﬂ:{‘_g“m“ — [ L !;g:/g%\s/‘pace/
‘“ . . el W ey .
No more S\;v1 isg now supphe(:em is ® Main board sockets
the Nasco piggests W sys r youto stot for the 8x4118s or
B ole fully constructec::\% Jdiculously MICROPROCESSOR 2705 ERRONE:
-ava“abur own hOUS'\ﬂg\'&rT (kitprice s Wonly B ¢ Z80A which will run at 4MHz butis selectable between1/2/4 MHz.
intoyo 175 plus VAT HARDWARE

low price ot

|u5 VAT)
£165 p ‘oml
] nﬁ' ages,16 1K

® Industrial standard 12" x 8" PCB, through hole plated, masked
and screen printed. All bus lines are fully buffered on-board.

INTERFACES @ Licon 57 key solid state keyboard.
@ Monitor/domestic TV interface.

§ 10" x 8" PCB carrying 5(\3'58 a\\r‘:/c‘i%g ??tkpaCKage& ® g?g;%i cl:r:?{a rcfzizette interface (300/1200 baud) or RS232/20mA
ckag or ;
MOS memog p d nterfaceTOT‘ngr teletyp€ The Nascom 2kitis supplied complete with construction article
Thereéisuc\):t-ed videoand ‘?“‘?\23 totheoperatind | and extensive software manual for the monitor and BASIC.
nmo is ass'g M W VD N
he 4K memo \ay and E RO t
systemide0 AoE g ik user A g wascon-1ounr o, NASCOM HARDWARE
option 08 s thestandard Z - :bp € Motherboard: £5.50 + VAT + 50p P+P
. Theab\e of executing 1\%080 code. 44 £1.504C"  Mini Motherboard: £2.90 + VAT + 50p P+P
Is cap ons including @ . ®. 3ampPSU: £29.50 + VAT + £1.50 P+P
instru VYWY VERODIP board: £10.50 + VAT + 50p P+P
NASBUG T2:£12.50 + VAT + 30p P+P
ASCOM {/eRuc 12 £25.00 + VAT + 30pP-P NASCOM SOFTWARE

—

v IRMWARE NAS-5YS 1: £25.00 + VAT + 30p PsP 8K BASIC tape: £15.00 + VAT
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NN

- NASGOM IMP PLAIN
PAPER PRINTER

. Fully builtand housed in
'i-ﬁ | astylish enclosure for just
| | £325 plus VAT,
om ... | Interfaces with all micro
===""""\ computers.

Deliveries start November.

The Nascom IMP (Impact Matrix Printer) features are: @ Optional tractor feed. @ Baud rate from 110to 9600
@ 60 lines per minute. @ 96 character ASCII set @ External signal for optional synchronisation of baud
@ 80 characters per line. (includes upper/lower case, $ # £). rate. @ Serial RS232 interface with parallel option
@ Bi-directional printing. ® Automatic CR/LF. NAA 4

@ 10 line print buffer. ® Accepts 84" paper.

4

REVOLUTIONARY TOUGH
ACTIVATED KEYBOARD.
TASA MODEL 55

Designed and manufactured by TASA Inc of TASA has full 128 position 8-bit ASCIil output plus
California, the TASA keyboard is atruly solid state continuous strobe, parity select. The touch
system that has no moving parts and is virtually sensors are sealed in tough polycarbonate which

indestructible. is washable and can withstand rugged treatment in
Totally flat and measuring just 0.325" thick, the  harsh environments.

ORDER FORM

Otherfeatures include:

@ Built-in electronic shift lock. ;

o Two-ke_y rollover to prevent accidental two-key operation = ﬁﬁ:g;g: rc%r:‘:?ntgr.“s Ltd, Oakfield Corner,
(excluding “control’ and "shift”). @i Sycamore Road, Amersham, Bucks HP6 6SU.

® Electronic hyStereSiS for firm “feel”. . Tel: 02403 5076. Telex: 837788.
@ Signal activation time of 1 millisecond. e ) ]
Description Quantity Price

@ Standard 6-position dual readout male card edge
connector. @ CMOS compatible with pull-up resistor.

@ Parallel output: active pull-down, direct TTL compatible
(one load) open collector type.

MICRO MART YElories £1:20each.

IC SOCKETS

B rcram + VAT at 15%

16PIN .o 13peach 780 DEVICES s
BOBIN, ........... P 25peach MK3880...... £12.50each B Ll
24 PiN e, 30peach nK3881(PIO)....£7.50 each [ | — —

3(8) A 2(5)p eacn MK3882 (CTC)...£7.50 each B Total enclosed
Icsm ..................... Peach |/~ 2 GEREGULATOR B

Name
EPROMSs 2708 ..£9.00each SPECIAL OFFER B Na

B e e R AP LB09K.......... gopeach B Ay
Add VAT and 30p P+Pto

VISIT OUR NEW SHOP - allorders

OPEN TO CALLERS DECEMBER 1979 = Access/Barclaycard No:
|

*Cheques & P/Os made payable to Interface Components Ltd.

¢ Circle No. 105
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aculab...

HIGH-QUALITY PRINTOUT FOR
YOUR WORD-PROCESSING SYSTEM

The ACULAB 735P, a fully self-contained interface
for IBM golfball output typewriters and printers.
Parallel model accepts 7-bit ASCIl data via a
Centronics compatible connector.

Serial model accepts RS232/V24, selectable Baud
rates. Parallel model may be retro-fitted with serial
board.

Programmed for 7 different typehead layouts, covers
all common golfballs and an ASCIl ball, switch
selectable from the front panel.

STOP/GO switch, - ONLINE/OFFLINE switch, also
online/ offline under software control.
Parallel...........coovveven.onn. £155-00 + VAT
Serial Wacll.xlf . b 1 o P oAl £205-00 + VAT
Accessories and cables available for use with PET/
SORCERER/TRS-80 (with or without expansion
interface) APPLE/ITT/RML380Z etc., etc.

Wiring and testing service for typewriters and
printers.

Typewriters and printers available wired and tested
and ready to go.

Some Christmas Gift Ideas

ENTERPRISE — 3 games, Speedway; Brain Drain, and Black Jack plus a four-function
memory calculator £24.95
CHESSMATE — by Commodore 8-level chess computer, 32 book openings plays

black or white, built-in clock £69.95 our price £59.95
MASTERMIND — electronic version of this famous game, play against the computer,

3, 4 or 5 digit code £15.90 our price £12.90.
CHROMA-CHIME — the ultimate in door chimes, select any one of 24 tunes. Available

as a kit £10.50 or ready-made £15.90
STAR CHESS — space age chess game played on your own TV, In colour and with

sound effects, plus p.s.u. £69.16 our price £63,35
VOICE CHALLENGER — the first chess computer to speak. 10 levels. The most powerful
program to date. Comes compiete with pieces, attache case and power supply £249.95
DATA BASE — one of the latest programmable TV games, in colour. Cartridges inciude
Horse Racing; Boxing; Black Jack £89.95
MONKEY SEE — MONKEY DO — can you follow the code? Similar to Simon, great fun

for Christmas £19.95
CREDIT CARD CALCULATOR — by Commodore, the ideal calculator to carry around.

Over 1000 hours battery life £8.95
SPACE ALERT — by Mattel, hand-held with sound also avaitable Auto Race

and Soccer. Soccer £21.50 others £15.90
MARKSMAN — electronic shooting game. Comes with an Owl target and pistol. .
Shoot the owl dead centre, eyes flash and it makes a chirping sound. Sells for £9.90,
Qur price only

CHESS CHAMPION — economical 6-level chess computer. Comes with power supply
at a new low price of only 8
COMPUTE-A-TUNE — micro-controlled mini organ, the memory will remember 32 notes
and replay at correct speed. With effects £21
HOW TO BUILD A COMPUTER-CONTROLLED ROBOT — very good book

£5.90

£5.90

Exidy Sorcerer from £747.50. Expansion box 6-slot £241.50

Micropolis Dual Disc Drive — £1,380; Centronics 779 — £920; Pet 2001 from — £529;
Dual Disc Drive — £851.

APPLE |l {bfrw) 16K RAM £954.50. Disc drive & controller £488.75,

5% in. disks £4,90 ea. 8in. disks £6.90 ea.

Plastic Print Wheels IBM etc. £6.95

NASCOM 1 kit £189.75 or Built & Tested £247.25
NASCOM 2 kit £339.25 or Built & Tested £396.75
Ohio SUPERBOARD |1 8K Basic, 4K RAM Built & Tested £263.36
COMPUKIT UK 101 8K Basic, 4K RAM + Power Supply Built & Tested £303.00
TRS 80 Leve! Il 16K RAM, Computer only £460.00
16K"Memory expansion kits (APPLY — SORCERER — TRS 80) only £69.00
3A Power Supply kit £23.00 or Built & Tested £28.75
TRS 80 Library 100 — 100 Programs on Cassettes £46.95
2K BASIC for NASCOM 1 used in place of Nasbug or B-Bug £22 90

Large range of computer etc. books. Send for List
SAE with all enquiries — All prices inclusive

Trade enquiries welcome.

(aculab)

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

Ltd. For further information
Telephone. 0525-371393.

SUPPLIERS TO BUSINESS, EDUCATION & HEALTH AUTHORITIES

= HN.LE

27 Sidney Road, London N22 4LT
01-889 9736

o Circle No. 106

WE OFFER A COM

e Circle No. 107

PLETE 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 always 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 Il from £750
(16K)

A complete business system 48K
Apple, 2 Disk Drives, VDU &
Printer £2,550

£4,950
Multi-user/Multi-task
1.2/2.4 or 4.8 mb.

& Printer £7,000

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

all prices ex 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 0218/9 and 01-951 0210

M1 junction 4/20 mins from Central London

M |C ROSTAR from

A complete system with 2 VDUs

ALPHA M|CRO from
£9,950

From 1 to 32 terminals.

From 10 mb. to 90 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.

* Circle No. 108
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Imersystems — the S100 experts.

orsimanrnane ) [y %y%ﬂ@nn@

FOR EDUCATION, INDUSTRY, RESEARCH and all professional uses, including
hardware and soltware development low cost OEM systems teaching applications
etc. -

Just look at these professional features!

» FRONT PANEL (we won't ask you to debug our hardware, but we wiil 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 pawer supply. 5 Amps on + 16v rails (all rails are seperately fused)
* 20 slot IEEE S100 Moxherboard with active termination and shielding between
bus lines

# Guaranteed operatjon 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.

8100 boards from a numher of manufacturers will plug into the DPS1 IEEE S100

bus.

Just add S100 Memory Boards — S100 disk controller boards — $100 110 boards -
$100 videp and/or graphics boards — S100 EPROM hoards

All Ithaca Intersystems OEM products including K2 disk operating system and
PASCALIZ on 8" tloppy drives will run in the DPS-1

A MiNI COMPUTER using MICRO technology at a ridiculous MICRO Price!!! The ; A
Q?anel with a backpiane and power supply accepts S100 bus boards from many DPS 1 with $100 4MHZ Z80 cup bo,arq )
manufacturers.

Fully assembled and tested

" SOFTWARE ) PASCAL MICRO )
for your $100 system DEVELOPMENT SYSTEM

Runs under K2 operating system.
ANNOUNCED AN IEEE S100 SYSTEM WITH A
re-entrant and can be put into ROM. » IMBED. TRACE
debug tool. # QCI — Utility overlay/command decoder. * SYSGEN — System
Wen » COPY — disk to disk file copler. » DUP — disk duplicator. J The PASCAL System

+ Compiler that produces Z80 macro assembler code
— NO NEED for slow run time P-code interpreter. «
TRUE PASCAL COMPILER
and ERROR debug facilities. » Recursion :
K2 OPERATING SYSTEM  £56.25 FOR RESEARCH and DEVELOPMENT
" - : ® DPS1 Mainframe with
/ OEM 5100 boards \ hardware front panel.
e from the experts! assemoeo

PASCALIZ The new language for Micros . e fo 2
b ~ &
com verson £165.00 (unar s | e you olell wadling ﬁfa one
Comes complete with Macro assember. » Produces
8" disk based operat syst — distributed on Sh t tlbl8f| disk
* TIESD —aS;Z cc:)pm:\:a\;rr\]g cr!ar:rgter orllser:Ita‘tjeS lg)r(‘t edlljtgoarrw?&mn?aacrose * Pc:gpl Fl|sle LABORATORIES and TEACHING APPLICATIONS
® Z80A AMHZ

K2 Version £131.25 8™ N
irnaca (JoplerSyysienns HAVE JusT
binary object modules — small and fast. « Modules are
and directory handler. ®+ ASMBLE — tull Z80 2 pass assembler. # HDT — Hex
Microprocessor.

K and tested k
BK Static RAM board (450ns) £123.75 ® 64K Static RAM.
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

® 8" Shugart or DRI
Floppy Disc Drive, Power
Supply and Controller.

%88 cpu goarg (2MHZ) 2131.25

80 cpu board (4MH2z2) £153.75 i

b 270812716 EPROM board £63.75 . @ K2 DOS Operating
New C{gtoly&pe board (b%re(ebdoa‘réi) £18.75 . ’ ‘ System.

[{ eo display boar x16, y - )
ﬂhoai“ac'asug}g'." Assembled  128UIL Ascl) £108.75 ® Pascal Compiler and
A i ?’I“’ lagted "AVATLABLE SOON: ZBC-1 Single board Macro Assembler.

Isk controller (up to 4 single computer for M market. Available in .
or double sided drives) £131.25 | basic through to fully expanded. 4MHz : ® /O Board with 2 RS232 ports
110 board (4 parallet and 2 serial ZB80A, 64K RAM, memory mapped 4K and 4 parallel ports
ports) with interrupts £210.00 screen buffer, composite video, up to

11O board (4 parallel and 2 serial 16K power on EPROM monitor, 4
. parallel ports, 2 serial ports, 4 channel
ports) less interrupts £180.00 counter -timer. 1 off £895 — please m

S“go front panel (as used g245.00 | Phone for a quote for your needs. 0{
Analogue o S59200 L {auantity discounts available). we Wl,e
ALL MANUALS AVAILABLE SEPERATELY £2.50 each
CONTACT THESE UK DEALERS All prices quoled are exclusive of VAﬁ

NEWBEAR COMPUTING STORE (Newbury) (0635) 30505 Telex: 848507 SIRTON PRODUCTS (Surrey) 01-660 5617
DATAVIEW LTD. (Colchester) (0206) 78811 TRANSAM (C.London) 01-402 8137 Telex: 444198
CODIFIED COMPUTER SYSTEMS (North London) 01-226 1319  MICRONEX (Bristol) (027589) 3042
DATA SYSTEMS ENGINEERING (Fife, Scotland) (03374) 469 NORTEK SYSTEMS (Merseyside) (0704) 67375
MICROPEOPLE (Nottingham) (06076) 69117 ENERTECH (E. Sussex) (0323) 870814

rors . EUROPEAN SUBSIDIARY
iTHacA (J0ErRYSOEINS 58 Crouch Hall Road, London N8 8HG. England,
\ (formerly ITHACA AUDIO of New York) Telephone: C1-341 2447 Telex: 895 4665 - Ref: 'THACA/

¢ Circle No. 109
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DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : LTT :
GODBOUT Computer Products

High quality, fast (4 MHz), reliable static S-100 memory
boards and other products e.g.

Kit

2708 EPROM chip £6.25

2716 EPROM chip p.o.a.
Econorom 2708, 16K EPROM (N@® EPROMS) £45
Econorom 2716, 16K EPROM (NQ®

EPROMS), 8K RAM (N@ RAMS) £55
Econoram lla, 8K £80 f£99
Interfacer 2 full RS232 serial /0 £99 £125
Econoram {Va, 16K £150 £169

FQUINOX 300

A powerful multi-user
multi-tasking
multi-language

16-bit microcomputer time-sharing system

Econoram Vila, 24K £230 £249 supporting
Econoram Xllla, 32K £315 £339 * BASIC
T * LISP
EXTRA OW PRICES ON QUALIY DISKS e PASCAL
Brand name diskettes stocked for most micros. ¢ Floppy discs

Pack of ten 5 % in. disks, £19. Ten packs (100 disks), £175.
Pack of ten 8in. disks, £23. Ten packs (100 disks), £210.
When ordering please specify whether you require hard
or soft-sectored diskettes, and if hard-sectored, the
number of sectors.

Anadex DP8000 Printer. Ready to go! Includes
RS232 cable, 1,000 sheets continuous stationery
and Securicor delivery within UK. Only £525,

¢ Hard discs

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

Priced from under £5,000

Write or phone for further information.

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

Quantity discounts available on application. Credit
terms (nett 30 days) given to large companies and
Government establishments.

Mail Order ‘phone: 01-828 1785 LTT ELECTRONICS
8 Waldegrave Road
London SE19

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

e Circle No. 110 e Circle No: 111

COMPUTER FIELD MAINTENANCE
Keeps SWTP runnming smoothly
Keeps Cromemco running smoothly
Keeps Sol running smoothly

Keeps Horison runming smoothly
Keeps Abacus runnming smoothly
Keeping things runnming smoothly

EQUINOX COMPUTER SYSTEMS LTD,

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

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

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

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

e Circle No. 112
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DATA PRECISION [Equipment] Lid.

proudly present

THE
video
HEYBOARU

— 72 key ultra-reliable contactless capacitive keyboard
with cursor command keypad

— RS 232/V24 serial 1/0 up to 9600 bauds

— Composite video output for monitor or modified TV

— Built-in mains power supply

Although low-cost, the Video Keyboard is OEM built
in the UK using only top-quality components. Other
low-cost products use cheap, low MTBF contact-switch
keyboards. The Video Keyboard uses the same pro-
fessional quality ultra-reliable contactless keyboard
used by top-flight UK terminal manufacturers.

DETAILED SPECIFICATION

MODEL VDP 10

VIDEO
- One page memory
64 characters per line 16 lines per page
— Full 128 ASCII character set
96 upper and lower case characters 32 control symbols
— Comprehensive cursor controls
Left/right/up/down CR/LF Clear/home/line-erase
— PROM translation of inbound characters, giving:-
Programmable coding for cursor commands
Programmable display control for each input code
— Cursor command codes can be displayed using:-
‘Display’ key for protocol debugging V24 input bit 8
under remote software control
— European compatible composite video out for:-
TV monitor, or Modified TV set.

V28 1/0
— High/low rates externally switchable and jumper selectable
from:-

9600/4800/2400/1200/600/300/150/75 bits/sec.

220/110 bits/sec. (NOTE: at high receive speeds, remote
software should aliow 8.3-ms for CR, LF and 132 ms
for Clear)

Odd, Even or No Parity Full duplex or local mode

One or two stop bits V24 serial 1/0O using standard 25 pin

socket

KEYBOARD

- 72 key ultra-reliable solid state contactless keyboard

— Standard ASCI! layout plus programmable cursor control
keypad

— QWERTY standard

— Full N key rollover

— Caps Lock with LED for TTY compatibility

- Repeat key.

MAINS POWER SUPPLY
— Built-in — needs 220-240V S0Hz.

CABINET
— Tailor-made to house all electronics, keyboard, video and
V24 sockets, switches and power supply.

SWITCHES

- Power on/off

— On-line/Off-line

— Baud Rate Select
Medium/High/Low

— Display Key
Displays control characters for easy protocol debugging

Normally set to 9600/1200/300

AVAILABLE IN TWO VERSIONS {Monitor/converted TV not

included).
Complete Video Keyboard . £264.50
Stripped Video Keyboard . . . . . £218.50

istripped version excludes case, case hardware (switches,
plugs), 240/9-0-9 VAC transformer but otherwise complete
and tested] .

Both versions are brand new with comprehensive manual and
12-month warranty.

DATA PRECISION {Equipment) LIMITED,
81 Goldsworth Road, Woking, Surrey GU21 1LJ
Tel: Woking 64444/67420 Reg. in England No. 913775

Please send me:
. Complete Video Keyboards @ £264.50 each,

. Stripped Video Keyboards @ £218.50 each,
. Video Keyboard Manuals @ £2 each,‘
. Software Manuals @ £1 each *

¢ Deducted if Keyboard purchased

PRACTICAL COMPUTING December 1979
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£24950

+ VAT

Al

FEATURES INCLUDE: AIM 65 comes to you fully built
* - and tested with a.full alphanumeric
~ 20 COLUM N PRINTER keyboard, 20 character display

20 CHARACTER and a 20 column printer —

ALPHANUMERIC DISPLAY for keeping a permanent
* FULL 54 KEY TERMINAL-STYLE record of all your work. Available

KEY R in 1K- and 4K-byte RAM versions,
. T'EY ?fj?rAERgACE AlIM 65-is designed around the
. 6502 CPU, which has 64K address capability

TWIN CASSETTE INTERFACE with 13 addressing modes. This is the
* RAM — 1K TO 4K OPTIONS microprocessor at the heart of many other, /0 expansion, a separate connector for
OPTIONAL EXTRAS INCLUDE: Z‘:';T_EOS”Y- systems such as PET and interfacing a teletype and two cassette
8K*‘BASIC’ INTERPRETER ROM ° i ) recorders. There is a user-dedicated

: — £70.00 AIM 65 h?s a ‘I‘IK Ror\:-re?dent ":0”'(‘10' Versatile Interface Adaptor, featuring three
) program for all peripheral controland user  g.pit, bidirectional ports (two parallel, one
4K ASSEMBLER ROM  — £59.50 programming functions. Spare sockets are  serial) and two 16-bit interval timer/event
POWER SUPPLY — £41.83 included for expanding on-board program  counters — thus allowing the user to
CASE (Including Power Supply) memory via user PROM-based programs interface his own system, without extra
- £78.00 and/or Rockwell assembler, text editorand  interface devices in many cases.
- . BASIC interpreter plug-in options. AIM 65 is probably the most effective,
EXPAN.SK)N MOTHERCAR D ) AIM 65 has a connector for external low-cost microcomputer development
— £136.50 access 1o system bus for memory and system available — an invaluable

educational aid to first time users and an
ideal general purpose micro-computer for

Pelco (Electronics) Ltd T O

PELCO ELECTRONICS LTD at £249.50 +

Enterprise House 83/85 Western Road HOVE East Sussex BN3 1]B gA;: Compleggg‘/oiéhpuseﬁs Manual adnd
Tel: Brighton (0273) 722155 chematic, rogramming an

o i A Dl sa Hardware Manuals and a handy pocket
Buy it with youl‘ ccess or Barclaycard. T Slonaiice eardl

® Circle No. 114

RESEARCH RESOURCES LTD.

Microcomputers for Education; Science, and Technology
Upgrade your SWTP and PETS

o e !

Siiiniae Biig

~

® Use a GIMIX box for your SWTP boards and disks

® Use an SWTP chassis as a PET Memory/User port expander box

® Contact RRL for the VECTOR MZ-CP/M, FORTRAN etc.

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

e Circle No. 115
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SPECIALISTS IN
MICROCOMPUTERS

SPECIALISTS

—————

ymart

P
RACTICAL COMPUTING December 1979

We care about what leaves
our factory. After allit’s got
our name on it.
The néxt time you want
reliable microcomputer
products ~ single card
computers, floppy disk
systems and disk systems = ‘
take a look at what we putin ‘
our boxes.
A Comart Computer Catalogue will i :
show you. fi
L

Comart Ltd., p.O.Box 2,St. Neots, \

Huntingdon. Cambs.
Or telephone (0480) 215005.

15




(VRN ey SN SRR VBl NortiStor ¢ COMPATIBLE HARDWARE

NORTHSTAR £Kit  FAss
Horizon-1-32K-D 995 1165
TELETYPE 43 RANGE Horizon-2-32K-D 1195 1395
KSR£800 : Horizon-1-32K-Q 1125 1335
complete Horizon-2-32K Q 1425 1675
ik 16K dynamic memory card 195 225
: ANADEX 32K dynamic memory card 295 335
TELETYPE DP8000 Hardware Floating-Point card 145 195
M40 RANGE - : Z80A CPU card 99 145
; o Dual-density/Quad controller with
= ASR33 o Rel. 5 S/W 225 275
_ ' PERIPHERALS
Silenced Intertec Intertube Il VDU (uses
£2750 280 & 6K EPROM) n/a 575
< e Elbit DS1920, model 30 VDU n/a 730
n Wida ssisction of Anadex DP800O0 printer n/a 525
SCullpims '1"1';"::: NEC.Spinwriter 55 cps letter quality
ALSO printer n/a 1395
180 cps . . £575 Digital Equipment LA34 terminal  n/a 825
RERAHE All prices given are exclusive of VAT and carriage,
o and are correct at time of going to press.
26 LINES ATTRACTIVE EDUCATIONAL, OEM AND
ls. LEAR SIEGLER V2o . DEALER DISCOUNTS AVAILABLE ON
. ) i . i . NORTHSTAR EQUIPMENT NOW|
* Attract_lve qu.antlty dlscounts. av?alabl'e ¥ Established Please send 50p (incl. P&P) for our latest product
Scottish maintenance organisation since 1966 catalogue which détails the above and much more.

KSL KODE SERVICES LIMITED

CRAWFORD CHAMBERS, CALLENDAR ROAD,
FALKIRK. Tel: 22766 Telex: 449335,

e Circle No. 117

Telex: 925859
Telephone: 01-834 0261/2733

Interam Computer Systems Ltd. —]r—jlw_

59 Moreton St., Victoria.
London SWt

e Circle No. 118

INNOVATIVE

TRS-80 SOFTWARE

v/ Business v Programming Aids

v/ Personal v/ Custom
, Games y// Utilities

6 Years Microprocessor Experience!

BINDERS Our Software -List is being updated so frequently now that we are supplying it pre-punched
for a ring binder. We are also supplying, without profit, a handsome ring binder which will
house the list and also has room for program instructions, notes etc. Large 18p SAE for list alorie,

95p plus 50p postage for list and binder.
A.J.HARDING CMOLIMERX) 2N

BARCLAYCARD
28 COLLINGTON AVENUE,BEXHILL-ON-SEA ,E.SUSSEX. &
TEL: (0424) 220391 S

IIIIllllllllllllllllllllllllllllllllllll-llllllllll(:llllllgl
e Circle No. 11
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TEROUEL

MicroSystems ‘
Delta Products D

bus for Industrial Control) microcomputers.

software can be used.

O 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
[0 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
PIIBY . . . .t £4,560

O S-100 Boards-and Mainframe:
DP-CPU 4MHz 2-80 2 serial and 3 parallel Ports Monitor. . . . £184
DP-DSK Double-Density Disk Controlier
S-100 Mainframe 12 slot Mth/B PSU and Cabinet. ........ £225

. ")!m . mnhTm
Central Data

New RAM Prices.

From The Dynamic Memory Company.

e 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 ¢ Fully-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 — £155 32K — £230
48K — £305 64K — £380

4MHz Boards at £5/ 16K additional

Tel-(0344) 5160

C Central Data )

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 contiruing 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 ......................... £427
[ Disc Drives with PSU and Cabinet:
DP 1000K 1Mbyte of Disc Storage .. ... ................. £956
DP 2000K 2Mbyte of Disc Storage .. .................. £1,209
DP 4000K 4Mbyte of Disc Storage . . .................. £1,953

[0 S-44 Industrial Control System Designed for Rugged Environ-

ments:
DP —2Z-80A 4MHz Z-80 CPU 2 Parallel Ports Monitor . .. ... £135
DP-DSK 2A Double-Density Disc Controller. ............. £255
DP—16KA 16K Static RAM ... ........................ £230
DP—FPA Front Pannel Traps Traceandmore ............. £55
DP—MTH 1515SIlotMth/BKit......................... £51
DP—PWRA Power Supply for S-44Kit................ £58.30
DP-CHSA S-44 CardCageKit . ......................... £30
[] Allboards and Systems are supplied assembled and tested.
SOFTWARE
OSBORNE & ASSOCIATES
CBASIC-2 Version. Runs either on CP/M or CDOS 1.07
[0 Accounts Payable & Accounts Receivable .. .............. £80
(] GeneralLedger.............c.ooiiuiieiniiinnnnnnnn.. £80
[0 Payroll with Cost Accounting . . .............c...ooonn.. £80

MICROPRO

[0 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-
COMPUIETINSY . o Pt o PO o . o e Y- - £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-I.

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 Quslitas, Roman Hill Bracknell,
Berkshire RG12 4QG

: —'.
VIS,
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RS 232 to TTL converter £5.50

Kansas City Tape Interface £21.70

"UART and Board Rate generator  £27.60

$100 Card extenders (3690-12) £19.70

S100 User boards (8804) £17.00 .
$100 Exterminator £55.00
UV Erasers (pto 481/C’s

simultaneously £22.70

G.P.W. Electronics

Christmas Special
15% OFF all our S100 Systems

Kit Assemn
GPW 302 ‘
Z80 CPU (2 mhz) including 2708
and power on jump £87.00 £120.00
GPW 303
Z80 upgrade kit to 4 mhz £34.30
GPW 305
Z80A CPU (4 mhz) including 2708 ' )
and power on jump £96.00 £128.00
GPW 310 A
IK Monitor (2708) £22.90
GPW 501
8K Static RAM 250 ns £116.00 £144.00
GPW 502
8K Static RAM 450 ns £97.00 £126.00
GPW 503
16K Dynamic RAM expandable to
32K £194.00 £230.00
GPW 504
16K Dynamic RAM expandable to
64K £226.00 £262.00
GPW 701
Serial/Parallel Board
(2 x serial 1 x parallel) £74.00 £114.00

Also Mothetboards, EPROM boards, Music Boards,
Video Boards, Real Time clocks all in stock.

GPW S100 expansion box only £145 (no discount on
this item)

Misc Hardware ‘
RS 232to TTY 20 mA loopinterface £5.50

No catch just deduct 15% from list price.

COMPONENTS Compare our prices from stock.
5101's £3.50,Z80 CPU’'s £8.00, 2708's  £7.50,
2716's  £20.00, 8080A  £6.00,4116's £6.50.
MM58129 5 functlon LCD watch chip, bargain at
£3.50.

We can supply most components, ring for prices of
any item.

Comptiters We have business systems for TANDY
TRS-80, EXIDY SORCERER, COMPUCORP and
GAMMA LS1-11.

Terms of Business
CWO. Access or Barclaycard.
Prices include P & P but not VAT

Superboard and Sorcerer compatible

COLOUR
YOUR
NASCOM!

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 AVAILABLE FOR £ 4 5
LIMITED PERIOD AT

) Dower House, Billericay ‘

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

Inclusive of VAT
and postage.

¢ Circle No. 122

WE MEAN BUSINESS

Complete teak-mounted business systerns
, ready to go
(With software, stationery and staff tuition).

Leasing and deferred terms available.

All Commodore hardware and compatible
peripherals stocked

Professional Business Software by ‘Petact’,
‘Petsoft’, ‘Gemsoft’, ’Computastore and
‘Grama (Winter)’ at attractive prices.
Plus our own Professional Software
for the Commodore PET.

Our best seller — "'T.V. Rentals"’
(May be used for any equipment rental} —
£80 plus vat.

39 ALBERT ST. KIRKWALL. KW15 1HQ.
Phone (0856) 3140.

Thistle Computers

39 Albert St., Kirkwall KW15 1HQ.
Phone (0856) 3140.

e Circle No. 121
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v/ | .
Buy a System...Not just a ‘‘PrettyBox”’

The SD System *—From about 97p per hour (40-hour week)

A Total System

SD Systems knows that small
businesses do not keep full-time
programmers on staff. We also know
that individually designed business
programs can be expensive on a
one-time basis. That is why we offer
the SDS-200 and compatible

*The SD System includes: business software.
SDS-200 Microcomputer T.I. 810 Printer (or equivalent)
i.e., NEC SPIN WRITER £1,899. SDS 200 £4,750, T18 10

£1.499 Leasing Available

The SDS-200 TOTAL System features: The SDS-200 is available by leasing.
System Hardware This gives the small business the
The SDS-200 gives you features that are not opportunity to select t.he me.thOd of
found in systems costing thousands more. acquisition that best fits their needs.

State-of-the-Art Engineering. Quality Production
and Full Reliability testing make the SDS-200 a
dependable, compact and easy to operate data

processing system. =
e Up to 256K Bytes RAM
o Full Keyboard with Special Accounting Key Pad

o Large 12in. Video Display Screen

o Full Cursor Control including Addressable Cursor

o Blinking, Underlining, Reverse and Protected Fields
o Uses 8in. Flexible Diskettes for Permanent Storage 2

Foraaiihg 7 Scrolli
® Frorward an \everse ocrolling
° ECapab(lje glf up. t'c: ;A 60 SpeciaIdC't;ar.m;‘tersI 5 SDS-ZOO Expandable
e Expandable with Memory and Peripheral Equipment g q 3
o Will Operate as a Remote Batch Processor for Large Systems The SDS-200 is designed in a
e St o rdlous manner to give you expansion
capabilities. As your needs change
iystem ngﬁwch e the computer system that you select
range of Business Programs are available from :
CAP-CPP written in Microcobal. today should be. ?b|e to change with
The system will support all normal high level languages you. By the addition of memory and
'F":r't‘:g;l"g:— peripheral equipment, the SDS-200
Cobol can expand to fit your needs.
Basic
CP/IM
Authorised dealers are:
Anglo American Computers Ltd Bell Computing Ltd Picodyte Optimal
Milburn House, Suite D, Dean Street 62 Lowther Street Linton House, 142 Britannia Street
Newcastle-upon-Tyne. Carlisle 0228 43690 Catherine Street Valletta, Malta
Tel: 0632 29593 Aston, Birmingham Tel: 356 21818
‘ Tel: 021-328 4840 lex: Malta 683.
Peter McNaughton Ass. Codified Computer Systems Ltd, Telex: 335511 Telox: W2l
Anfield, Glenalmond 69 Calabria Road,
Perthshire 073-888 267 London N5 THX

Tel: 01-226 1319.

Barcellof Ltd AIRAMCO LTD

- Unit A2, 9 Longford Avenue, Kilwinning Ind. Est.,
Kimberley House, Kilwinning, Ayrshire KA13 6EX.

Dealer enquiries invited

e Circle No. 124
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The Rohan Computing Collection.....

Rohan computing, in addition to their normal software and systems consultancy services, now offer the following range of computer
equipment for sale. As far as possible Rohan computing try to hold these items in stock ready for immediate delivery. Nationwide on site
maintenance for all Rohan computing equipment.

Qume The Qume is ideal as a general purpose printer or for Eﬂnnuau Digital Decwriter 1V, The best desk top matrix printing
adding word processing facilities to an existing micro- terminal available. Typewriter styling. 10,12,13.2,16.5
computer. Print only and keyboard versions available. The key- characters per inch. All sizes very legible. 2,3,4,6,8,12 lines per

inch, Optional tractor feed and numeric
keypad. RS 232 interface.

board version can double as a spare
typewriter. RS232 interface adaptable
for the PET, APPLE, etc. XON/XOFF
protocol available. Word processing
package/driver available for CP/M /

based systems. Other versions in S i 1 .
preparation, N —
’-—t_—’ E

PET Commodore PET microcomputers,
The PET is the ideal low cost

computer for teaching yourself programming,

educational use and time consuming

calculations in science, industry and

commerce, Graphic display excellent

for histograms etc,

*8k PET with integral cassette

and minikeyboard

*16 & 32k PET’s with full
sized professional keyboards,
*2022 matrix printers

*2040 floppy disc units,

CIPER Cifer 2600 Series VDU's.
Superbly engineered and

made in Britain. *12 inch screen.
*7 x 11 character matrix

| *9 x 12 matrix for graphic characters
*62 or 100 key detachable keyboards
*Printer port

* V152 emulation
*Line drawing set

*RAIR Blackbox, Teletype 43s, Tally high speed matrix printers 2lso available.*
R h Phone Richard on SOUTHAM (092681) 3541 for prices and delivery.
o on Rohan Computing, B.A.S.S. (Engineers) Sales Limited, Kineton Road, Southam, Warwickshire CV33 ODQ
i e Circle No. 125

—— PET USERS and budding PET PROGRAMMERS -
D E n Feel Like Giving Up? Our Advice is — Don't!
E r' Get PETAID and write good commercial software in

HOURS NOT WEEKS.

PETAID Version 1is a tile based utility With PETAID CREATE Your Own: incorporated in the PETAID Package
program desgned to help peaple Supphers Files is:
develop their own file hased programs Customer Files a powerful search function which
n a fraction of the time it takes to Maihng Lists allows the user to search his database
write them oy Basic, Peirsonnel Files on his own defined basis
Weeks of Programmyy become Address Book a powerful set of commands
Hours Amenities File ANO. OR NOT. GREATER THAN.,
All your programs will perform to the Orary File LESS THAN. EQUAL TO
same high starndar ol Price Lists embodied) s a string search function
All your prograns wil operate as Parts List which enables the user to locate
protessionally written commerc:al Stock File records based on a string contaned
software Sales Lead Lists somewhere within the record
Patient Registers The above features and commands
Etc. Etc may be used N conjuNction with ane
another with no limit o the number ot
def ned operands apart from
practicahty

NOW AVAILABLE!
Tape based version £80 — Commodore Disk based version £120 (Seq. files) —
Documentation £10

FUTURE Versions of PETAID:

1. Random Access 2. Printgenerators 3. Search & Extract an index/new file/print
4. Sort Utilities 5. Transaction Handling 6. Word Processor package
7. ODther commercial packages.

STAGE ONE COMPUTERS =

¢ Circle No. 126
20 PRACTICAL COMPUTING December 1979




‘We stock 20 different
makes of computer,
So our only vested
interest 1s
customer
satisfaction’

Bill Cannings, Managing Director

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

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

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

Branches at:

liford Nottingham

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

Tel. 01-554 2177 Tel. 0602 40576

London Manchester

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

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

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

THE EVTE SHOP IT0 |
FUTIPLTESLAND 10

L il |

o Circle No. 127

PRACTICAL COMPUTING December 1979 a



We've pioneered the west!

We've opened up the west of London and if you're local to the
Ealing area that can only be good news for you.
We stock all the big names - Commodore, PET, Apple and

Nascom.

We have the knowledge and expertise to provide a software
package or business system that's right for you plus a
comprehensive maintenance and engineering back-up service.

Call in for more information or a demonstration.

We also sell a wide range of tapes and books.)

2, (
——
Adda Computers, 17-19 The Broadway. Ealing. London W.5.
(between W.H. Smiths and Burtons)
Telephone 01-579 5845

Open 09.00-18.00 Monday to Friday;

10.00-16.00 Saturdays.

adda we add up to a great deal.

127 High Street

e Circle No. 128

01-979 4546

Micro-~Facilities o 13943

MIDDLESEX & SW LONDON

As dealers for North Star Horizon and Commodore PET
Microcomputers we provide a fully comprehensive service for all
types of user:

* Personal + Business w Education « Industry W Scientific
We offer both a large range of software and the choice of

supporting peripherals. NORTH STAR HORIZOL\J B

Software Packages very low cost. Our programmers can

Sales Ledger Purchase Ledger write in BASIC, COBOL, RPG, or

General Ledger Stock Control FORTRAN.

Incomplete Records 3 .

Loan Accounting Mail Order Financing

Payroll Job Costing In addition to purchasing, we offer

Text Processing CP/M you the choice of Rental, Leasing or
) H.P. (subject to references).

Systems & Programming Furthermore if you already have a

A professionally experienced team micro system then why not ask us

of consultant analysts and about part exchange.

programmers offer you a complete Commodore PET computers are

service for specifying, designing, available for hire from £4.75 per

writing and testing programs to your day, disks interfaces and printers

exact requirements. Our packages are extra.

can be tailored to your needs at COMMODORE PET

iIf you have a computer problem then ask Micro-Facilities for the solution.

Computer Specialists

Alcs Association of independent

¢ Circle No. 129
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MacroFloppy
goes twice the distance

Micropolisis rapidly becoming the industry standard in 5%"
floppy disc drives; they have been shnpplng double density
drives for over 2 years, thus proving their outstanding
reliability and performance.

By completely reassessing the engineeringinvolvedin
5v" floppy disc drives, and using the most modern
technologv available, Micropolis achieve aformatted density
of 315K bytes per single sided unit.

Starter system NN ﬁ
The 1041/1 Macrofloppy system \n\lk \k W

includes a 143k byte double density
drive with $100 controller card,
MDOS and BASIC with a
comprehensive manual.

This unit will successfully add
on-linedisc storage to awide range
of $100 computersatan
unbeatable price per byte.
~ Addto your Cromemco,
North Star, Vector Graphic,
Sol, Poly 88, Sorcerer, etc.

Fully assembled, tested and
burnt-inunit
£439.00

Optional regulator for $100
raw power
£14.00

| SHOJOUDIW

Also avalilable

A full range of hardware and
softwareincluding:

Mains powered add-on 143K bytes

(Also suitable for Tandy expansion Dealer enquiries WelCOme

interface) Ring Reading 85464 for further detalis
£399.00 .

Single drive 315K byte system

£663.00

Twin drive 630K byte system

E1159-00 NATRUR T (A

SINTROM MICROSHOP
£100.00

North Star compatible operating 14 AI'kWI'Ight Road, Reading, Berks RG20LS
system Tel: Reading (0734) 85464

£35.00 TELEX: 847395 CABLES: SINTROM READING

® Circle No. 130
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COMPLETE COMPUTER SYSTEMS (CCS)

CCS Microsales

LEARN “BASIC” with a £50
Voucher towards the cost of

a “BASIC” course when you buy
a micro from us

ABC80
APPLE

PET
SORCERER

Z80A based. Fastest in this price range. Fantastic ‘BASIC’

in 16K ROM plus Assemblers and FORTRAN (disc based) and

over 35 Industrial I/O and memory boards.

48K Disc based WORD PROCESSING Turnkey System inc.

IBM Printer only £1990 (ex. VAT) also 12 extra boards from
CCS as options to all the usual Apple Boards.

Our own boxed S100 interface so you can choose from the
200 + index of S100 boards and use them with your PET.

All sorts of S100 goodies available on order at costs which

make it better than the hassel of getting them on your own.

CCS Microhire

Still the Leading Microcomputer Hire
Company with the best range of
equipment;
PET (8K) now £4.20/day*
APPLE (16K) now £5.70/day*
Apple Il; PET; Exidy Sorcerer; SEED
System One/MSI 6800; NASCOM/
MICROS; Research Machines 380Z
and Tandy TRS-80.
Over 500 million Bytes (half mega-
bytes memory) available for hire in
units from 4K to 48K.
Send for our NEW PRICE LIST giving
the most attractive prices yet.
* four day rates
CCS MICROHIRE
‘FREEPOST (7, The Arcade)
LETCHWORTH, HERTS SG6 4YA

We Know

SEEING IS BELIEVING

and invite you to come and see the ABC80 and others at our new
Letchworth shop (Open Nov.) Just clip the coupon and sent it to:

CCS MICROHIRE/MICROSALES
FREEPOST (7 The Arcade)
Letchworth, Herts.

| would like to come and see the ABCS(P

PET; APPLE.

Please call me back to arrange an
I appointment.

¢ Circle No. 131

INTEGRATED SMALL BUSINESS SOFTWARE

-1SBS -
FAST AND EASY TO USE ISBS MEANS INCREASED EFFICIENCY

PUT IT TO WORK FOR YOUR BUSINESS

AND PROFITABILITY -

STOCK
CONTROL

ORDER ENTRY
& INVOICING

NAME &
ADDRESS

COMPANY
PURCHASES
SYSTEM

COMPANY
SALES
SYSTEM

PAYROLL

GENERAL
ACCOUNTING

B A A

S2 SHAFTESBURY AV. LONDDN W1,
01-734 -8862

ISBS
£
STOCK CONTROL 350
ORDER ENTRY & INVOICING 350
NAME & ADDRESS SYSTEM 250
COMPANY PURCHASES SYSTEM 450
COMPANY SALES SYSTEM 450
GENERAL ACCOUNTING 400
PAYROLL 500

Packages supplied on floppy disk with easy to follow
Reference Manuals — NO PREVIOUS COMPUTER
KNOWLEDGE REQUIRED TO OPERATE. ISBS runs
on 48K Northstar Horizon, Rair Black Box or other sys-
tems supporting CP/M* — plus VDU and 132 col
printer. Complete suite or individual packages avail-
able now and are fully supported.

Other software packages available include Time
Recording Systems, Finance Control and many others.
Special application software undertaken for Northstar
& Black Box and also complete TURNKEY SYSTEMS.
*CP/M registered trademark of Digital Research.

Costs shown exclusive of VAT.
Dealer enquiries welcome.

24
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XITAN SYSTEMS

£3,930.00 for this system with vdu.

The ideal business system. System includes a full 64K fast
RAM, dual full-size floppies (Persci 277}, RS232
intérface/20mamp loop for console device, parallel printer
port (Centronics/ Anadex compatible), 21 slots for
expansion, Lear Siesler 24 lines or 80 chars vdu, and ...
CROMEMCO’s CDOS operating system with their 14 digit
BCD extended disk Basic — ideal for those accurate large
numbers required by successful businesses. CDOS is
CP/M functionally equivalent, with many extra facilities.
Optional extras from Xitan include Fortran, Cobol, Text
Formatting, Z-80 macro-relocating assembler and DBMS at
£55.00 each, CIS interactive screen handling Cobol at
£425.00 (recommended to serious business users),
Cromemco S100 boards, CP/M (we are an authorised oem
distributor of Digital Research’s CP/M) for the System 3,
Wordmaster, Wordstar, Supersort, and CPM374X utilities.

COMING SOON! ... Full 7-terminal multi-user operating system from Cromemco for System 3 users. Up to 48K per user, all running
independently. This operating system has to be seen to be believed. It will run any of the Cromemco provided and supported software
packages, in any combination. Features include partition rescue facilities, allocating more memory to users, real-time clock for time/date
stamping of jobs and disk queueing techniques. Buy your System 3 now, expand later as you need it.

S100 BRITISH COLOUR BOARD

We are proud to offer the first BRITISH S100 Colour board. Manufactured by a local Southampton company — Hi-tech, we can thoroughly
recommend this product. Features include true PAL colour generation for high-definition on your television or colour monitor, 15+ colours
and black/white with 6 additional grey scales, 24 lines with 40 characters per line, with standard character set plus 44 numbers and symbols,
and 64 computer selected graphics symbols. Symbols include fractions and the £ symbol. Plotting is available at 80 x 72 resolution. Single
or double-height characters, with flashing on an on/ off duty cycle of 3-1. The board is memory mapped on any 2K boundary, with its /0
port set at any of the 256 available on the S100 bus. Just plug into your S100 system and colour television and go! Driver software and
documentation provided. Price £215.00 ex vat cash with order. Please specify if for television or 75 ohm monitor.

ON DEMO NOW! The Cromemco Z22-H.
~— For only £4,995.00 set the reliability and quality of
Cromemco, coupled with the capacity of the new IM} 11
megabyte hard disk drive. This is incredible value for

3 money. Specification includes transfer rates of up to 10
Z'z H times faster than the fastest standard floppy disk, DMA
e controller for up to 7 hard disk units, anq the new extended
‘ 9 {”{W CDOS operating system. Systems available in three

configurations: — A} The Z2-H complete integral system,
64K RAM, Z80A cpu, two double-sided mini-floppies,
RS232 console port, parallel printer port, power supplies,
cables, case and 12-slot S100 motherboard (7 slots free). B}
Additional hard disk subsystem for existing system 2 or

W system 3 users consisting of qne hard di§k, DMA f:ontroller,

/_____—-————“" power supply, case and cable: C) As unit B but with two
hard disks. Prices: Unit A} £4,995.00.

B} £4,025.00.

C) £6,895.00.

A B

Xitan Systems also supplies and stocks vdus, printers, NORTH STAR HORIZON computers, Commodore Business Machines PETs, S$100
boards, and books. We are here to demonstrate the range of quality microcomputer systems available for use today. Ring up for an
appointment now! You'll not be disappointed. We have Osborne’s Sales Ledger and Payable Ledger in source form for use on Cromemco
System 3 with CBASIC2, and we can offer a customising service on these programs. Additional software includes Microsoft Basic
Interpreter and Compilers, Cbasic, Macro80, and CP/M for the North Star Horizon.

Xitan Systems Ltd., 23 Cumberland Place, Southampton SO1 2BB.
Tel: (0703) 38740 Hours Tue-Sat 9.30 am t0 5.30 pm
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MICRO COMPUTER CENTRE,

A P Ltd 314 Upper Richmond Road West,
] o ] East Sheen, S.W.14 876 6609.

Business Specialists/Authorised Dealers for

Mathematical Mo-ellers and complete APL specialists PET
Hardware The A.~PLE, our Z80-based APL computer with Computers
APL and standard character sets (less than Standard PET with integral cassette and
£3,000). caiculator type keyboard. 8K bytes of memory  £550.00
PET with 16K bytes of memory and large
keyboard. External cassette optional £695.00
Software Word processing, financial modelling, graphics, ‘ PET with 32K bytes of memory and large keyboard.
statistics, etc. Custom-written software is our Ex.ternal cassette optional £795.00
central function — our analysts produce stable Printers e
APL systems in a small fraction of the time that Whymark 201 - 20 columns complete with interface £400.00
anyone else can, using conventional languages. Datac BD80 - 80 columns 2750.08
Own your own APL interpreter — we have source _"r'e"'veat\;;gtzgi‘:?az Biilivins - Wgmriend £106.0
code for a micro-APL implementation. Lower Case Keyboard £900.00
2-way Interface £186.00
p ol Memories
Coutses ITanguavge, APL systems Analysis, implementa- 16K Memory Extension for 2001 = 8K £276.00
RS, G, 24K Memory Extension for 2001 - 8K £337.00
Disc Drives L
- : Compu/Think Twin Floppy Disc Drive — double
Books We have a wide selection of APL books. Sided dises:= 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
For details on any of these areas, telephone Chester {0244) R b ; .
46024/21084 béetween 10am-8pm weekdays, or write to A. P. items are IN STOCK at tlm.e of' going to press.
Limited, FREEPOST, Chester CH3 5YZ. We stock all PET accessories and handbooks PETSOFT
¥ g and PETACT Programs.
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BIRMINGHAM
COMPUTER CENTRE

Aomqugge 3 b Specialists in
BT opraiers SEMEL-ABACUS

The new all-British-designed single-board
MICROCOMPUTER

PETACT ALL MODELS i)
business EX STOCK IN KIT FORM

programs /

L

* Supplied with 16K of RAM
- * Uses the powerful Z-80 Microprocessor
2001-4K 2001-8K.2001-16K 2001-32K * Space for up 032K RAM on board
All at special discount prices including large keyboard * 8K Fuli Basic YouGen'S
o ou Can See
Floppy dual disk drive — Printers VDU Memory Mapped The ABACUS
° * 64 Characters by 16 Lines At Bread
KIMI BETSI — KIMSI, etc * Tape Interface Broad 1979
® . . . i Royal Horticultural
1 Cassette tapes super quality * Single-Board Construction Halls, London SW1
Diskettes — super quality * RS232 Printer Interface 4‘"93‘?323%';“‘“"
e * Plugs into a standard TV set
Our range of products now extended to include: New Euro * Full alphanumeric Characters plus 64 User-
Apple i with auto-start and Applesoft in ROM (save RAM) Definable Graphics
new low price from £750. * Stabilised power supply

Exidy Sorcerer plug-in ROM cartridge S100 expansion Z-80
| CPU word from 760 16K.
Midland stockists of Grama Winter Software.
o
Camden BD 80 Printer protessional business use. 2K
character buffer Now available ex stock £595 —
°

OPTIONAL

* Colour Graphics

* Expansion.board to full 64K Memory
* Analogue Interface

| Send for tree literature TT
HP terms.available _ STRU
Showrooms open Mon to Sat, 10am-6pm ELECTR!CAL AND MEC-HAI\!ICAL ENGINEERING LTD.
Camden Electronics (first floor) 462 Coventry Road, 3c Barley Market St., Tavistock, Devon PL19 05F
Small Heath, Birmingham BI0 OUG Tel: (021) 7738240 Tel: Tavistock (0822) 5439 Telex: 45263
f————-— o
e Circle No. 135 e Circle No. 137
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ITT 32K 2020 Micro Computer, plus 2

Disk Drives, plus 1 Printer Interface Board, plus 1
Tractor Feed Printer. It all adds up to the
complete business system. And what’s more, until
the end of this year, ITT's World-Wide
Technology becomes available to you at the
exceptional price of £2020 (ex. VAT) from the
dealers listed below.

SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER
Lion Computer Shops Lid, Lion House, 227 Tottenham Court Road,

LION MICRO-COMPUTERS

PETYIXTTYITIN) 0 : 01-6371601.
Y/ 5ot London W1 (First Floor). Telephone: 01
2 ey

—M) Telex:28394 LionG. p
7 Open 9106, Monday to Saturday (Thursday to 7). m E . @

A P
FLECTRONICS THE COMPUTERIST

33, High Street, Halstead, Essen 6+ tonoon roso

WESTCLIFF-ON-SEA, ESSEX

Telephone 078179 2533 T p—

e Circle No. 138
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CRYSTAL ELECTRONICS

CC ELECTRONICS

FOLLOWING THE SUCCESS OF OUR FLOATING-POINT
BASIC, XTAL BASIC 2,2
HAS TO BE THE BEST YET FOR YOUR NASCOMI
ALL OF THE BEST FEATURES OF OTHER 8K BASICS

PLUS:
EXTRA COMMANDS/FUNCTIONS: CHIN, KBD
character input.
ON ERR GOTO . . . — error tracking.
CMDS$ — listreserved words.
% — Allows you to extend up to 64 new commands/
functions of your own choosing — NOW you can put your
own disc, tape, control, graphics, terminal, mathematics
commands etc. for the ULTIMATE in BASIC flexibility!
Fully upward compatible with version 2.1 {see earlier ads).
Existing 2.1 users — Return your original tape {less manual}
with 50p p & p and we will update it FREE OF CHARGE!
PRICE: STILL ONLY £35 + VAT.

NEW GRAPHICSBOARD

by local designer — 128 programmable shapes — resolution
192 x 128 — for minimum or expanded system — ‘phone for
details.

CREED TELEPRINTER INTERFACE
Complete Kit of parts {with software) £18 + VAT for
NASCOM or APPLE — for low cost hard copy!

COTTIS — BLANDFORD CASSETTE INTERFACE

Now you can have CUTS on your NASCOM, up to 2400
baud only £17.25 + VAT

computar

Sales and Service

18 months of experience in APPLE hardware and
software makes us the leaders in the West Country. As
the oldest microcomputer dealers West of Bristol, we feel
we know what is the best.

The Apple computer is one of them,

£750 + VAT STARTS YOU INTO THE APPLE WORLD

.:))r b "“}["'D

For speed, power, storage, high print rate and compactness.
Probably the world's first self-contained desk-top computer.
One million characters at your fingertips — add on to 20
million £8,500 starts you into the blg league of computers.

Shop open 0930-1730 except Wed. & Sun.
40 Magdalene Road, Torquay, Devon, England, Tel:

e /. el 5
Access and Barclaycard welcome @ m

COMPUTERS
AND
Lol COMPONENTS

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

Digital techniques
Teaches you the operation of digital
Each course is split into progres- logic circuits,integrated circuits,

Programs for easy learning.

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.

Microprocessor

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

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

Heath data systems

Designed to give you in-depth krniow-
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. (pce11), Bristol Road, Gloucester,
GL.2 6EE. Tel: (0452) 29451.

28
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WEMBLEY CONFERENCE CENTRE

JANUARY 30-FEBRUARY 1
from 9.30 am each day

A Conference and Exhibition to build

better understanding between the
makers and users of microelectronics

THE FOUR-PART PROGRAMME PROVIDES EVERYTHING FROM AN INTRODUCTION TO MICRO—
PROCESSORS TO AN OVERVIEW OF THE LATEST DEVELOPMENTS IN MICRO-TECHNOLOGY

® Conference Sessions share the experience of ® Exhibition of the latest in microprocessors,

experts in the microsystems field. Topics memory products, peripherals and personal

include: Technology Update . . . Micro Software computers — and the software that goes with

;. . Controlling Microprocessor Projects . . . them. An opportunity to talk directly with the

Microprocessor Applications . . . Bridging the suppliers.

Hardware/Software Gap . . . Microprocessors in

Process Control. On the third day emphasis will ® Professional Development Seminar — a one-

be on Personal Computers. day appreciation course to introduce managers
to the use of microprocessors in business and

® Buyers’ Forum sessions help buyers to industry.

establish criteria for effective selection of goods Send the coupon below for Conference details

and services. They will cover: Microprocessor and charges. Entrance to the Exhibition alone is

Development Systems . . . Sixteen-bit free, by registration at the door. You can save

Microprocessors . . . Memory Products . . . time by getting your registration ticket in

Single-chip Microprocessors. advance.

| Pl Please send me: B
[ ] & WJ@R@S\%M\%S @ A Conference programme and booking form 0] [ ]
Details of the Professional Development Seminar [J

u Room 821, Dorset House, . An advance registration ticket for the Exhibition ] 1
B Stamford Street, London, SE1 9LU  (Tick boxes as required) :
B Name P = = |

| [
[ ] Address —. — S | |
| - 1
" i
-----------------------------------..
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SHIE - one

D.C. POWER SUPPLIES

Now, like Intel, Motorola and National you can buy
Power-One open frame power supplies and enjoy
quality and reliability at LOW LOW prices. Over 70
different models to choose from.

Floppy Disc Drive Supplies Single Output

— with connectors and cables 5V at2.7Aw/OVP  £19.50
for Shugart drives if required. 5V at5.4Aw/OVP  £41.50
CP-249 — drives one mini 12V at6A £67.50
drive £33.00 15Vat5.4A £67.50
CP-323 — drives two mini
drives £60.00 Dual Output
CP-205 — drives one Shugart +12to15Vat1.56A  £41.00
SAB00 or equivalent 8” drive  * 18t024Vat0.4A  £3250
£56.00 *5Vat5.4Aw/OVP £78.00
CP-206 — drives two SAB800
£76.00
Triple Output
5V, 9-15v, -5, -12, -15V at

1.8A to 10.8A From £41.00
to £137.00

SPECIAL* Beat this for value. TRS-80 compatible
floppy disk kits — including Shugart SA 400 drive
power supply and all cables. Simple drive kit £263.
Dual drive kit £494.

COMPUTERS LTD.,

133 Woodham Lane, New Haw, Weybridge, Surrey
KT15 3NJ. Telex. 8813487.

L /,z

l i

ANNOUNCING

S100 Teletext Format. Colour VDU card with
keyboard. Port to operate with colour monitor:
from the company that designed and built the BBC
Ceefax formatting terminals.

KITS £149, BUILT AND TESTED, £209

+ VAT

Additional $100 card
to provide off air
reception and to

operate with your colour
T.V. set, available shortly.

Enquiries from dealers welcome

LEENSHIRE LTD.
13 Cathedral View,
3 Winchester, Hampshire
S0238PR
Tel: 0962 3675

E
1
:
T
u
T
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NL. HNewBear Books €
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NEWBEAR MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505
NORTHERN SHOWROOM: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290

NEW BOOKS
Microprocessors & Microcomputers Huggin: 5
Computers & Commonsense Hunt & Shellcy .
Business Data Systems . Clifton .
Finance for the Small Busmess R. Ragan .
The Best of Computer Faires Vol. 3 S
Reducing COBOL Complexity
through Structured Programming McClure
Microprocessor and Microcomputer
Systems
Encyclopedia of Oomputcr Science
Computer Approach to
Introductory College Maths.
Microcomputer Handbook .
Data Communications Dictionary .
Handbook of APL Programming ..
Computer Output Design
Computer Input Design

INTRODUCTORY BOOKS
Vol. O The Beginners Book

Vol. I Basic Concepts
Vol. II  Some Real Products
Vol. Il Some Real Support
Devices
A Consumers Guide to Pcrsonal
Computing

BASIC

Basic Basic

Advanced Basic .

Illustrated Basic . a
Basic with Business Appllcanons L ow o B
The Users Guide to North Star Basic Rogers
Basic and the Personal Computer . Dwyer

Rao
Ralston

Scalzo
Sippl .
Sippl .
Weidmann
Wooldridge
Wooldridge

A. Osbourne .
A. Osbourne .
A. Osbourne .

A. Osbourne .

J. S. Coan
J- S. Coan
D. Alcock

MISCELLANEOQUS
Microprocessors C201 .
Interfacing Techmqucs C207
Best of Byte . 3
Scelbi Byte Primer . 5 i B
A Dictionary of Mlcrocomputmg P. Burtoun .
Small Computer Systems Handbook . . .
The Cheap Video Cookbook . Lancaster
TV Typewriter Cookbook . Lancaster .
Active Filter Cookbook Lancaster .

R. Zaks
R. Zaks

s tn

SR o S0 T

‘

CooQoormoc oo

I Qoo UUTTR S NTO T aa] AT OIS

Citatne

PROGRAMMING

£12.76

£12.76
£ 6.95
£ 5.95
£ 595

Top-Down Structured Programming Techniques
Assembly Level Programming
for Small Computers Weller .
How to Programme chrocomputcrs Barden
6800 Programming for Logic Design A. Osbourne .
8080 Programming for Logic Design A. Osbourne .
8080 Assembly Language
Programming .
6800 Assembly Languagc
Programming o

A. Osbourne . £ 6.95

A. Osbourne . £ 6.95

GAMES

32 Basic Programs for the Pet .
Chess & Computcr o .
Chess Skill in Man & Machine .
Basic Computer Games . .
Game Playing with Computcrs
Game Playing with Basic

£ 9.95
£ 7.16
£11.84
£ 5.50
£10.20
£ 4.10

D. Levy

P. Frey
AHL

D. Spencer
D. Spencer

JTerms: ALL BOOKS ADVERTISED ARE IN STOCK AT TIME
OF PRINTING. OFFICIAL ORDERS (MIN £10), ACCESS &
BARCLAYCARD WELCOME.

SEND FOR COMPLETE BOOK & MAGAZINE LIST.

¥

4‘. -
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¥ News from ROSTRONICS ¥

INTEGRAL DATA SYSTEMS
Teletype 43 MODEL 440 PRINTER

New Low Pfice £775 +var THE
D PAPER TIGER

£585.00 + vaT

8 Up to 198 CPS

® 1.75" to 9.5" Adjustable Tractor Feed
8 Parallel and Serial Interfoce

® 96 Character ASCIl Set

DISKETTS

5% £3.00 each
For 10 £25.00
+ VAT

ROSTRONICS MEMORY
EXPANSION KITS FOR

TRS-80, Apple, & Exidy
4116's

Everything a person needs

® 132 columns- 6 or 8 lines/inch to .add 16K of memory.
B €ight software selectable Character sizes Chips come neatly pack-
® 110, 300, 600, 1200 Boud Rate aged with easy to follow

directions. In minutes
your machine is ready for
games and more ad-
vanced software.

For the graphic option add £120.00 + VAT

True 30 cps Data ;vimer Applications BULK ERASER £55.00 + VAT
Versatihty. rehability and economy are key points »* lime sharing

already estabhished by Teletype * and ther range nput/output

of termnal products. The Mode! 43 enhances the R £5.1 OD

range by oflering a true 30 cps senal * poml-lo-po-ql data

asynchronous keyboard printer ideal for a wide commurications

range of applications. % OEM systems

Advanced Persona!

» Finance £10.00

TANDY'S NEW PRICES It’'s Here AtLast... Cash Register £7.00

Electric Pencil (tape) £65.00

o kALCE . > learn how to use Level II! Electric Pencil (disc)  £102.00
Expansion Interface £195.00 3 ectrichepc) JiCisg :

Adventure {disc) £15.00

+ VAT £11.00 (SOft cover) Backgammon £5.00

Written by the author of your Level | Users Manual. LEARNING LEVEL |l picks nght up where the Level | Cribbage £5.00

Manual leaves off It also supplies the changes needed to make the Level | Manual compatibie with your Dog_star Adventure £5.00

Level Il TRS-80, :

IBM REFURBISHED LEARNING LEVEL It covers all Level I} BASIC beyond Level I plus much more. It shows you how ta use Kapikaze £5.00

R ECE |VE ON LY :-’:t'ﬁlt:l;?;g::::‘h‘n:\‘: Lu:v\:: Illhc many ertor messages are really saying. and leads you thru conversions ol :Albrary-‘llOO . Ez;(o)(o)
TYPEW RITERS Dual cassettes. printers. the Expansion Interface with clock and othes features are explained in the same LSSI0N - IRpOssivle e

. easy-to-leamn style that made the Level t Manusl lmous LEARNING LEVEL Hl was created specihcally 'Round the Horn £5.00

With for your Level I} TRS-80! Safari £5.00

TANDY TRS 80 Interface

v Santa Paravia en Fiumac:io £6.00
o= BOOKS BASIC HANDBOOK £11.00 | oror O e

+ VAT Slalom
Basic Computer Games £5.50 Sink‘um £5.00
Basic Basic £5.70 1s TRS-80 Level Il Star Trek 3 £8.00
Best of Byte 1 £6.50 covered — YES! Tarot £5.00
Best of Creative Is PET covered Ten Pin Bowling £65.00

0 CABLE i

YRS EE & omputiig 1 el — YES Time Bomb £5.00
Disc Drive Cables gg‘r:‘g:‘?r:;'g“’e £5.50 '_S Agg'e covered Treasure Hunt £5.00
2 DI’!VES £15.50 + VAT Creati\_/e Computing Sorcerer, Altair, Troll's Gold £3.00
4 Drives £25.00 + VAT Magazine £1.50 Imsai, Etc. YES ... | TRS80 g8
Printer Cable £15.50 + VAT Kilobaud Magazine £1.50 and over 50 morel X-Wing Fighter £5.00
Softside Magazine £1.50 Zone Hockey £5.00
+ VAT

" DIRECT MAIL ORDER FORM

ROSTRONICS LTD

8” DRIVES FOR THE TRS-80

AND THE SORCERER 115-117 Wandsworth High Street, Telephone: 01-870 4805

London SW18, England. Telex: 8813089 INTPRM G

This 8 Dual Drive, Double Density, Single or Double sided, Floppy disk Pleasesend. . ... ............... ... ... ... ...
system allows the TRS-80 and the Sorcerer access to either 1 or 2 megobytes | |« cmc m e n v v o rm e o e e
Myicheque for.. . & sogiid b ae cbe s o 2 S is enclosed

of high speed disk storage. I
The drives are designed to use the industry’s CP/M operating system and a I Please debit my Access/Barclaycard/Mastercharge/Visa Card No.

special TRS-8- compatible version of CP/M is included with the unit.

The controller does not require any memory space in the system RAM 50 a Name _— T -

full 48K is available, which is approximately a 30% improvement on the
existing Tandy system.
The price of the 1 Megobyte drive is £1350 + VAT
and the 2 Megobyte drive is £1750 + VAT,

Address _—
City Ty _ Post Code

| understand my order will be shipped promptly. : .
Myscomplter isia .. . . .. ... L L 08 E E
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Incomplete Records

Accounting Stationery
£750-£2,900 + VAT Tractor Feed
Complete including . Teletype

Software & Hardware Labels on Tractor

Feed Backing
C12 Tapes £4 for 10
Diskettes £34 for 10

+ 50p P&P

Repairs to

Pet Computers
Disc Units

Tape Units

£25 per fault + parts
Tape Units Aligned £5

m |

EDmPUTﬂTan B8STATION PARADE

H SOUTHGATE LONDON N.14
D 8825104

for Aim 65

to Petite
Memory

| £120 + VAT

Fully aligned Tape Units
for sale £65 + VAT

You've heard about it
Read about it — HERE IT IS

AVAILABLE EX-STOCK % A, %

COMPLETE KIT AS PER *s. Qo 0,

MANUFACTURER'S SPECIFICATION 004, \9 o)

Wilh provision for 8K on board expansion. Excludes 4118 y8w /)J‘ OO &A‘
Y,

)
»
[ INCLUDES FREE 16K EXPANSION 4/(4/17

VALUE £140 includes ALL parts with every kit (S
% <
+15% WITH &

NASCOM-2 £295 ' enee 52,
ON DEMONSTRATION NOW | 16K EXPANSION WORTH £140 %
AVAILABLE ONLY FROM US ON THE COUPON BELOW
OPTIONAL EXTRAS B8O0FF4118%
3 AMP POWER For NASCOM-2
SUPPLY VAT 15% PLR CEhalsors
£29.50 Post£1.50 Y
For NAS(;)S'M-Z £80 Delivery
RS232 COMPATIBLE OUR PRICE
80 GOLUMN PRINTER brand new £325 + VAT
LLiél price £5650. If sent by carrier £5 extra 15%

FULL MANUFAGTURER'S WARRANTY — DON'T OELAY. OROER TOOAY

" Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION
for £295 + VAT,

| enclose remitiance to cover

Name & Address

Also in stack NASCOM-1 @ ELF @ TRS80 as previously advertised

Computer Kit Oivision
404 Edgware Road, London, W2, England

S Henry's

01-402 6822

e Circle No. 146
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Great news from Heath.

WH-89 All-In-One computer.
The new Ali-In-One computer from Heath has the .

the demands of the business user.

*intelligent’ video terminal *2Z80 microprocessors.

*floppy disk storage system.

*basic 16K RAM (expandable).

Easy to ﬁrogram. Simple to operate. It is capable of a
mulititude of high-speed functions and speaks the
language of today's most popular software.

Heath data systems

and business computing field.

computer providing standard RS-232 C or 20mA current
loop interface connections.

System products contact:

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

WH-14 serial printer.

With a compact table-top configuration, the WH-14 is
power, versatility, and built-in peripherals needed to meet designed fora broad variety of usesin both the personal

*5 x 7 dot matrix impact printing 96 character ASCII
**upper and lower case characters *microprocessor-
based electronics.

it combines speed, flexibility and ease of use with any

For complete specifications of these and all Heath Data

Heath (Gloucester) Limited, Dept. (pcx1 ), Bristol

32
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Considering a Microcomputer?

Be Sure to Check Out the Product Offerings of the World’s Largest
Full Line Microcomputer Company.

All Ohio Scientific machines come with microcomputing's fastest full

feature BASIC-in-ROM or on-Disk for instant use.

Challenger| Series

Economical computer systems that talk in BASIC.
Ideal for hobbyists, students, education and the home.

Minimum

Configuration

Base
Prce

The
The Protesssonal Portsbie
by Ohvo Screntific

Superboard Il -Waorld's first complete system on a board 4KRAM £ 188
including keyboard, video display, audio
cassette, BASIC-in-ROM and up to 8K RAM
Challenger IP -Fully packaged Superboard |l with 4KRAM £ 238
power supply
Challenger IP Disk - Complete mini-floppy system 16K RAM £ 865
expandable to 32K RAM oy FEs—-—
Challenger IIP Series SRS T s
Ultra high performance BUS oriented microcomputers for v m——— - =
personal, educational, research and small business use. —
C2-4P -The professional portable 4KRAM £ 404
C2-8P-The world’'s most expandable personal machine 4KRAM £ 548 3 i
for business or research applications
C2-4P Disk -The ultimate portable 16K RAM  £1050
C2-8P Single Disk —Ideal for education, advanced 16K RAM  £1199 sy
personal users, etc.
C2-8P Dual Disk -Most cost effective small 32K RAM  £1790
business system
Challenger lll The Ultimate in Small Computers The
The unique three processor system for demanding business, cz BP
education, research and industrial development applications. -
C3-S1-World's most popular 8" floppy based 32KRAM  £2334 B camevtig
microcomputer dual floppys
C3-OEM -Single package high volume user version 32KRAM  £2334
of C3-S1 dual floppys
C3-A-Rack mounted multi-user business system 48K RAM  £3403
directly expandable to C3-B dual floppys
C3-B -74 million byte Winchester disk based system. 48K RAM  £8654
World's most powerful microcomputer dual floppys
C3-C -29 million byte Winchester disk based system. 48K RAM  £6320
dual floppys
Full Business and Data base Software
OS.AMCAP -A complete small business accounting package £ 656
including inventory, invoicing, A/R, A/P, CR, CD, general
ledger and P/L
OSDMS  -Data base Management System designed specifically £ 175
for small business information management.
-DMS based modules for Inventory/order, A/R & A/P, £ 175
General Ledger, personnel/payroll, Query, Word each
Processing.
WP-2 -Complete word processing system with character £ 116

justification, global editing, paging, text justification,
proportional spacing and hyphenation.
-ALL PRICES ARE EX VAT.
OHIO SCIENTIFIC also offers you the broadest line of expansion accessories and
the largest selection of affordable software!

Compare the closest Ohio Scientific Model to any other unit you are
considering. Compare the performance, real expansion abiity, software and
price, and you will see why we have become the world's largest full line
microcomputer company.

____________________________ -
| I'm interested in OSI| Computers. Send me information on: |
I Personal Computers Small Bus‘ness Computers I
I [1 Educational Systems Industrial Development Systems |
| |
| Name - MICROCOMPUTER BUSINESS)|
| MACHINES |
| Address . 4 Morgan Street, I
| =—— L B London E3 5AB |
| I~ Tel: 01-981 3993 |
| |
R e . e oo =

WE ARE LOOKING FOR DEALERS THROUGHOUT EUROPE
PHONE MARK STRATHERN ON 01-381 3993

e Circle No. 149
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e invited to come and see the

564 BUSINESS SYSTEMS

at your official

commonore C=ana PEIS DR
dealersin... Stockfon-on ~Teeg

Combine the NEW large keyboard PET with the
ACT PETSOFT Professional Disk Systems and
Software, and the result is a powerful business
tool. If your application includes Sales Ledger,
Invoicing, Purchase Ledger, Payroll or Stock
Control, then come and see us without delay.

Intex (Datalog) Limited

Eaglescliffe Industrial Estate, Eaglescliffe

A Stock ton-on-Tees, Cleveland TS16 OPN England

Telephone Eaglescliffe 781193 (STD Code 0642)

v Cables Intexrad, Stockton-on-Tees, Telex 58252

METROTECH

for .
l) O rking Micro

42 We take the confusion out of micros and make
them work for you in your business.
We provide a flexible approach by utilising wide ranging, standard and
compatible equipment from more than one manufacturer and make them
Into multi-purpose work-horses for your business.

A number of options are available for the micros including an excellent word.
processing system, a robust accounting system and an easy to use
database for information storage and retrieval. For details of these and other
options, phone Peter Cheesewright on 0895 57780.

Make an appointment to visit our permanent
Exhibition and talk to our staff

_

e Circle No. 150

METROTELH

75 Waterloo Road Uxbridge Middlesex

METROTECH is a member of the GRAND METROPOLITAN group of companies
¢ Circle No. 151
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13-19 MILFORD STREET, SWINDON  Make more time available to
WILTSHIRE .
Tel: (0793) 42615

SN1 1DW
Telex: 449703

enhance the quality of your
life and improve your business

COMPUTER SALES e HARDWARE ® SOFTWARE e CONSULTANCY e MEDIA @ STATIONERY ETC

For less than 25p an hour for just one year you can
COMPUTERISE YOUR BUSINESS NOW!
EVERYTHING YOU REQUIRE TO START

COMPLETE - READY TO OPERATE.
Incl. VAT, Pkg. & Delivery. Nothing extra to pay:

£2,300

©® MICROCOMPUTER WITH 48K RAM (Memory)
® DUAL DISK DRIVES (Storage up to 400K)
® DOS DISKETTE (Disk Operating System)
® BOX OF 10 BLANK DISKETTES
@ PRINTER WITH TRACTOR FEED
©® BOX OF CONTINUOUS STATIONERY/LABELS
@ EVERYTHING COMPLETE WITH MANUALS

I on Diskettes in a Library Case

comprising:

SALES/PURCHASE LEDGERS QUOTE/ORDER/INVOICE
BANK RECONCILIATION STOCKS / SHARES ANALYSIS
STOCK CONTROL MAILING LIST GAMES PACKAGE
This package illustrates how to solve many of your business problems.
They may or may not be suitable for your type of application but they will

help you develop your own software for virtually any type of business.
Worth over £500 this package is enclosed FREE.

FREE Programs worth over £500 +

SOFTWARE
We are pleased to announce that we have been appointed
Exclusive Distributor for UK, Europe & the World for
GRAMA WINTER SOFTWARE
for TRS 80, Apple, ITT 2020. Also dealer for Pet, Z80, SWTP.

Fully integrated suite of 30 complete business programs.
Usual cost of such Quality Programs would be £2500+.
Complete support, updates, NHI/Tax changes etc.

Write for details.

Special introductory price ... £675 . .. inclusive of VAT.

CONSULTANCY

Please write or telephone if you require advice on
BEGINNING or EXPANDING your computer installation.
Software programs customised to your requirements.

OUR BUSINESS EXISTS ON IMPROVING YOUR BUSINESS.

Please send Full Details & Price Lists
HOME [] HOBBIES [] STUDENT [] -
Name
Street
Town
County
Post Code
Telephone
Name of Co .
Position

My requirements are for:
BUSINESS []

PO/Chg No
{Payment by Barclaycard / Trustcard / Access etc., can be arranged)

PRACTICAL COMPUTING December 1979

We are continually adding new products to our range and would be
pleased to receive your enquiries. @ Quantity Discounts available.

TRS 80 ex. VAT inc. VAT
4K Level 2 {c/w K/bd, VDU, T/Rec)  434.78 500.
16K Level 2 {c/w K/bd, VDU, T/Rec)  500.00 575.
OK Interface(to add printer & disk drives)  195.66 225.
16K Upgrade kits (for k/bd or interface) 65.22 75.
Disk Drives, single (upto 200K) 260.88 300.
Disk Drives, dual (upto 400k}  608.70 700.
Disk Drives, dual {upto 1000k} 1173.91 1350.
Disk Drives, dual (upto2000k) 1521.74 1750.
Disk Drives, cable 2 & 4 way from 21.74 25.
Anadex Printer, Tractor feed 434.78 500.
Printer cable for Anadex/Centronics 21.74 25.
APPLE NITT 2020
16K {c/w Keybd & Paisoft ROM)  608.70 700.
16K Upgrade kits 65.22 75.
Disk Drive, single with cable 326.09 375.
Printer interface 108.70 125.
Anadex Printer, tractor feed 434.78 500.
Colour TV ITT 340 239.13 275.
COMMODORE PET
2001-32N (New keyboard &32k)  673.91 775.
2040 Dual Disk Drive 343K 673.91 775.
3022 Printer with graphics 521.74 600.
Printer interface and cables, each 21.74 25.
MEDIA LIST
5% ' Verbatim from (Qty 10) 17.39 20.
5% Dysan from (Qty 10) 26.09 30
8V, 3M from (Qty 10) 30.44 358

Blank 5% & 8% " Diskettes, Soft/Hard Sectored, Formatted/ Unformatted.
We have Diskettes to suit many systems. When ordering please quote:
SYSTEM MANUFACTURER, MODEL, MEDIA TYPE, AND DISK SIZE.
Available in smaller or larger quantities.

STATIONERY Listing Paper, Continuous Forms, Labels.

Listing paper 11" x BY", white/green music ruled, boxed 2000 ... £10
Labeis 23" x 176", white, fanfold, £6 per 1000 . ..10.000 for . .. £40

Post/Packing/Insurance extra. Delivery by Registered Post, Securicor, etc.

Price List correct at time of going to Press, subject to change without notice. E.& O.E.
Standard Warranties apply.

Your enquiries assist us in forward purchasing.

Requirements
Microcomputer :...........
Upgrade Kit
Interface
Disk Drive
Printer
Cable/Interface .
Cluster System :
Colour TV
Media
Stationery
Software
Post/Pkg/Ins

PC/PCW/L

:(please tel. forcost) ...

e Circle No. 152
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Video Vector Dynamics Ltd

WE SELL SOLUT|0NS Have you discovered that your

problems really begin after you've bought the hardware? Either you've bought
the wrong hardware or no software exists to make it work properly. We
specialise in providing total solutions to problems and professional after-sales
support of hardware and software. We have the resources sucessfully to
implement commercial, scientific and instrumentation/ control projects.

COM MERCIAL Typical of our recent projects in this area was the

connection of 12 remote stations to a central unit. This was achieved by using
Commodore Pets as the remote stations allowing a degree of local processing
linked via modems to a central S100 microcomputer with substantial disk
storage capacity. This type of configuration is ideal where a limited amount of
local accounting is required at each site but with a central collation of inform-
ation on stock, payroll, etc.

SC| ENTI FIC Our scientific packages are currently in use by a number
of major multi-national companies. Typical of these packages is our Chemical
Graphics System used by pharmaceutical companies in drug design. This is
designed to run on PDP-11 configuration but a subset of the facilities is
available on microcomputers.

lNSTRUMENTAT|ON,CONTROL We can supply a
complete range of hardware and software packages covering analog, digital
and graphical input/output and logging using fast microprocessor-based
systems.

COST Due to our familiarity with a wide range of hardware we can supply
systems either optimised for minimum price or maximum performance — you
declde on the price/ performance mix.

Contact us at:

39 Hope St., Glasgow G1.

In addition to consultancy and turnkey packages we offer the following
proprietary products:

FASTL' B This package is based on the AMD9511 arithmetic chip and is
a complete hardware/software system. Use of FASTLIB is completely trans-
parent to the user of Microsoft FORTRAN and BASIC. The software is totally
integrated with the FORTRAN/BASIC compiler and simply by replacing the
Microsoft-supplied library by FASTLIB existing programs can run 5 — 20 times
faster without any modification. The hardware requires a single S100 slot. In
addition to enhancing the speed of execution of the existing FORTRAN/BASIC
functions and operations, additional functions have been implemented -
NINT, TAN, ASIN, ACOS, SINH, COSH, THAN & RAN (a pseudo-random
number generator).

GL' B. A graphics library enabling complex pictures to be produced from a
series of simple subroutine calls such as : VECTOR (draws a line between any
two (x,y)} points); CIRCLE (draws a circle of any radius centred on any {x,y}
point); TEXT {plots a 64-character ASCI| set); STEXT {plots Greek and Mathe-
matical symbols); etc. Plots can be saved on or retrieved from disk by single
subroutine calls. The standard package uses the Vector Graphic High-
Resolution Graphics board but the software can be configured for any graphics
board or device. Microsoft FORTRAN, MACRO or BASIC is also required.

GRAPH Fits either an arbitrary polynomial or a cubic spline to a set of
{x,y) points. The spline routine is for drawing {smooth) curves through a series
of points while polynomial finds the analytical form of the function corres-
ponding to the {x,y) points.

SFGC This is a communlcations program which enables connection of
any two computers over a serial line {modem or dedicated}. This has been
used, for example, to link a microcomputer running CP/M to a PDP-11/
LSI-11 running RT-11/RSX-11M and a PDP-11/LSI-11 to an IBM 370, DEC—10
etc. mainframe.

041-339-6782
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NewBear “Systems

, WE SPECIALISE IN:—

APPLE I1

FROM £810.00

* PURCHASE LEDGER
* SALES LEDGER. .
* WORD PROCESSING

£295.00
£295.00
£ 50.00

LEDGER MANUALS AVAILABLE SEPARATELY
@ £10.00 EACH

CROMEMCO SYSTEM 3

N

The professional system at the micro price.
SYSTEM 3: 32K Dual Drive £3005 — 64K Dual Drive £3270

SOFTWARE

xtended Basic £ 55
Z80 Macro Assembler £ 55
COBOL . £ 55
Rational FORTRAN £115
FORTRAN £ 55

Trace Simulator £ 55
Data Base Management £ 55
Multi-User Basic £480
Multi-User D.B.M £115

Z2—H IIM BYTE HARD DISC SYSTEM £4995
CROMEMCO HARDWARE
DOCUMENTATION

CROMEMCO SOFTWARE
DOCUMENTATION

£65 (zero VAT)

£65 (zero VAT)

SNORTH STAR
HORIZON

HRZ-2-32 32K + DUAL DISK DRIVE
HRZ-1-16 16K + SINGLE DISK DRIVE

CP/M FOR HORJZON . .
PASCAL FOR HORIZON .

HEAD OFFICE & MAILORDER:

40 Bartholomew Street, Newbury, Berks.

Tel: 0635 — 30505 Telex: 848507 NCS
NORTHERN SHOWROOM:

220-222 Stockport Road, Cheadle Heath, Stockport.
Tel: 061-491 2290

TERMS

Official Orders Welcome.

Please add 15% VAT on all prices.

Barclaycard and Access Welcome.

Send or Phone (0635—30505) for Catalogue and Booklistj

® Circle No. 154
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TRANSAM

COMPUTER
PRODUCTS

i SINGLE BOARD
PERSONAL
COMPUTER.
THREE NEW EXCITING EXPANDABLE SYSTEMS -
DESIGNED FOR EASE OF CONSTRUCTION
AND FLEXIBILITY. KITS COME
COMPLETE WITH CASE, POWER
SUPPLY, FULL KEVBOARD, PCS,
ALL COMPONENTS AVAILABLE SEPARATELY
SEE CATALOGUE. i _
FULL HARDWARE AN PROGRAMMING MANUAL AVAILABLE.
THE SYSTEM IS EASY TO EXPAND AND IS WELL SUPPORTED.
FEATURES 2. 2.8 OR TK BASIC IN EPROM (SEE CATALOGUE).

@ SINGLE BOARD @ THREE FIRMWARE OPTIONS
@HOLDS UP TO 8K MEMORY  @BASIC IN EPROM
®VHF OR VIDEO OUTPUT @64 GRAPHICS CHARACTERS

@CASSETTE INTERFACE @ PLUG IN EXPANSION BOARDS

Personal Computer £286 v

EXPANSION MOTHERBOARD

TRITON. Expand your Triton simply
and easily with our new 8-slot mother-
board; complete with its own P.S.U.
takes 8 plug-in Euro cards. Plug-in 8K

RAM card and EPROM cards now

available. Kit complete with PSU + 1 Set Connectors.

("‘ AN ai&\v’l”/,i:::"f £50
‘G TR R

Rk T 1 S W VAT

8K RAM
CARD

TRITON 8K STATIC X %\9)@@’

RAM CARD KIT USES @ T
2114 LOW-POWER 4K T
STATIC RAMS ON-BOARD > £97
REGULATION MEMORY

JUMP SELECT +

PCB ONLY £15, RAMS £5.50 VAT
KIT LESS RAMS INCL ALL SKTS & COMPONENTS

ﬁk

8K EPROM o
CARD o

TRITON 8K EPROM CARD ;
KIT DESIGNED TO TAKE UP T0 b S >
8 %2708 EPAOMS (1K <8) % Q’

PC8 ONLY €15

KIT LESS EPROMS €31
EPROMS (BLANK) £9
PLUS VAT

%"&W £97

COMPLETE KIT VAT

BI-DIRECTIONAL

; €598 + vaT
MATRIX PRINTER
THE BD80 IS A LOW-COST, 80-COLUMN LINE PRINTER
wWITH MICROPROCESSOR CONTROL TO PROVIDE
EXCELLENT AVAILABILITY AND PERFORMANCE.
@5 x7 Dot Matrix @Full ASCll Char. Set @ Self Test
@10 Char. perinch @10 Lines/sec Paper Advance
@6 Lines/inch @112 Char./sec @ Fuity Cased
@400 Char, Butfer @82 Lines per minute

A
UNIQUE
PRINTER
FAST
AND
RELIABLE

SWITCH-SELECTABLE BAUD RATE FROM 110 TO 9,600
ON A STANDARD V24 AND RS232 INTERFACE. SEND
SAE FOR FURTHER DETAILS. IDEAL PRINTER FOR
TRITON OR ANY SYSTEM REQUIRING HIGH-SPEED,
RELIABLE HARD COPY. WE CAN SUPPLY
CONSUMABLES.

$100 BOARDS

8K Static RAM board {450ns) £123.75
8K Static RAM board (250ns) £146.25 Pascallz
280 cpu board (2MHz) £131.25

2Z80 cpu board (4MHz)
2708/27 16 EPROM board
Prototype board (bare board)
Video display board {64 x 18,
128U/L Ascii)

Disk controller board

K2 disk operating system
Assemble/ZMacro Assm

£153.76
£63.75

£108.75
£131.25
£56.25
£37.50

ITHACA DPSI

build your own Pascal -
Micro Development H @

system. |EEE-S100

Available bus system using DPSI /§? @@@@@
mainframe. Supports K2, @@
assemble/Z and

Pascal/Z on 8in disk. m”l

We stock the full range of ITHACA products.

your
London
=5 dealer!

M if

PCB CONNECTORS

EDGE CONNECTORS GOLD CONTACT
DOUBLE- SIDED PCB CONNECTORS
1lin. . PRICE .156 in. PRICE

22/44 £3.20 6/12 1.26
25/50 £3.60 10/20  1.50
28/56 £3.90 12/24  2.00
30/60 £4.15 15/30 2.20
35/70 £4.60 18/36  2.30
36/72 £4.75 2/44 2.65
3.30
3.90
£4.60 +

2122020
Lot E I L

* DISASSEMBLER  » TRACE
40/80  £5.00 28/56 * SYMBOL TABLE  * PROGRAME LOAD
43/86  £550  36/67 « CREATE » MONITOR
50/100 £5.80 43/82 VAT ‘See catalogue for further details.

TRAP!

Links via the L6, 1 monitor and new sclentific
basic to make Triton a stand alone development
system. Trap is an 8K package in EPROM and
resides on our EPROM card. Set of 8 x 2708
only £80 including document.

* EDITOR
* ASSEMBLER

Tmon resident assembly
s language package.

* BREAKPOINT
* SINGLE STEP

MEMORY AND SUPPORT CHIPS (PriceS ExcLuDt VAT

NEW LOW PRICES

COMPONENTS 74LSXX & L. e gl
8212 220 210 z% 7‘3% ‘g (7)3 LM748C..-8 8'2 ;gvg: { :g BM %0
. 8216 220 2102 4 1 LM748CH 4 2 CMOS
SNTALSOON .18 SN74LSS4N 21 SN74LSI38N 75 SNIALST95AN 85 SN7SLSI2HN 25§ 8224 280 211 232 74570 00 (MUS8H 02 ou sars €04011 05
SN7ALSOIN .18 SN74LSSSN 21 SN74LSTI3ON 75 SN74LSI9EN 120 SNT4LS3Z6N 256 8226 220 212 246 745873 1248 IM13%EN-B 038 gy 0t (DaDd0 o
SWALSOZN 20 SNTALSEIN 10 SNPALSNON 120 SWTALSIOTM 120 SNI4LS3TH 255 8228 420 6810 408 745474 1248 (M14B8D 085 qen ol1s bt Akt
SN7ALSO3N 18 SN7ALS7IN 35 SN74LSV4BN 175 SN74LS22IN 125 SN74S352N 1.35 9238 400 818 818 1 LM1489D 085  1g0n 017 misC
SNTALSOAN 20 SNTALSTAN 40 SN74LSISIN 85 SN74LS240N 2 2 Lo 14 8245 Mo 214 550 543 756  LMI4B3AD 125 ygny ol RIS
SN74LSOSN 26 SN74LS7SN 46 SN74LSISIN 60 SNT4LS24IN 190 SN74LSIESN .65 8246 100 2102L-3 160 96364 109 LMIOSNVI 099 oo 02 31 750
SNTALSOIN 20 SNTALSTGN 35 SNTALSISN 160 SN74LS242N 190 SNTALSIGEN 65 8251 500 740920 MO0 yaay 1290 M3 065 apy ohor) IMSECIT eyt
SNTALSON 22 SN74LS7BN 35 SN74LSISSN 125 SNTALS243N 195 SNTALS3EIN 65 8253 100 740921 00 RS LM3401N 065  2upn 036 MOl 1200
SN74LSTON .18 SNTALSB3AN 115 SN7ALSISN 125 SN74LS24IN 210 SN74LSIGBN .65 8255 500 740929 "o LM3403N 120 sapu 0%  MCuez 2%
SNZ4LSTIN 26 SN74LSBS5N 110 SN74LSISTN .60 SNT4LS245N 360 SN74LS373N 1 75 8257 100 4027 1900  LM30WAM 039 py3g00n 053 TS 96364 095
SN74LS12N 25 SN74LSBEN 40 SN7ALSISBN 99 SN74LS247N 125 SN7ALSI7TAN 170 8259 1250 4044 1470  LM301ANS TL080CP 139  CRYSTAL CPUS
SNZALSIIN 85 SNTALSOON 65 SNTALSIGON 115 SNTALS24BN 195 SNZLSI7SN 72 8292 1800 4045 915 LM(MINIOIP) 030  poace I [L I 3
SN74LS1AN B9 SNTALSOIN .99 SNZ4LSIGIN 115 SN74LS249N )30 SNZ4LSII7N 175 68209 450 1060 700  LM30BN 099 yy0aacP Y29 200k A e
SNTALSISN 25 SN74LSOZN 90 SN7ALSI6N 115 SN74LS251N 145 SNTALSI7BN 1.32 §821P 450 20 780 LM30SK TLO83EN 165 MM 80 3 o
SNTALS2ON 20 SN74LSI3BN 65 SNTALSIBIN 90 SN74LS253N 125 SNTALSI7T9N 140 8850 480 4116 800 LMT03 145 yi08acN 1ey 1008k 0 1500
SN74LS21N 26 SN74L 120 SN7ALSIBAN 150 SN7ALS257N 140 SN74LS3BIN 365 13 550 4118 2000 LMITIH \Bs) | (i weas 1843 o0 A 2%
74LS22N 26 SN7ALS96N 1.75 SN7ALSI65N 170 SN74LS258N .95 SNTALS3B6N 57 AY.5-2376 1150 Z80P10 1000  LMIISH 2ot [0 Do % oo B0
SN74LS26N N74LSTO7N 39 SNZ4LSIGEN 175 SN74LS25N 145 SN74LS390N 198 MCI4611 1200 280C1C woo  (MI23K slo | (7 LT 05 1000
SNT4LS2TN 35 SNT4LS1OON 39 SNTLS168N 195 SNTALS260N .39 SN74LSI9IN 150 MET108 1243 Z80APT0 1400 LM32eN ofio et o% wen 0 gaw 13 95
SN74LS2! N7ALSTIZN 39 SNT4LSTBON 195 SN74iS261N 350 SN741SIOSN 180 MS7160 1000 280ACTC 1400  LM339N ot JreNs 0% Bo oot 3008
SNTALSION 25 SHMLSIISN 45 SN74LSY70N 250 SN74LS266N 39 SNT4LS396N 170 57161 1000 gpRoMS LMB555N 0130 (7824 0% amg 1 e
SNULSIN 27 SNTALSHUN 44 SNTALSIZON 220 SHTALSZTOM 185 SNPaLS3OGN 279 TMS601 7 600 LMsseN oz P HER X aaw 0 W
SN7alS3IN 39 SNTALS12ZN 79 SN7ALSI74N 115 SN7ALS279N 79 SN74LS39N 160 41L595 i 1702 LM709CN 037 7812k 1 SMHZ 70 BN 020
SNTALSITN 29 SNP4LSIZIN .90 SN74LSI7SN 105 SNT4LSZBON 175 SNT4LS424N 4.50 810536 180 520 800 im723cH 058 7015k 150 emn2 0 14DiL 3
SN74LSIBN 29 SNTALSI24N 150 SN74LSI8IN 275 SN74LS2BIN 180 SN74LS4dSN 1.25 BIL597 180 2708 900  |m7z3CN 043 7824 150 Mz 0 160 2
SN74LS4ON 25 SN74LS125N 65 SN74LST90N 175 SN74LS290N 180 SNT4LS447N 125 810598 190 2316 2800 My 130 7905 V10 7168M 50 180 60
SN74LS42N 79 SNZ4LSI26N 65 SNP4LSIOIN 175 SN74LS293N 180 SN74LSA0N 1.95 e 200 (M73%cH 130 7912 110 MHZ 70 240t 52
SNTALSATN 95 SNTALSIIZN .75 SNTALSISIN 145 SNZLS295AN2 20 SNT4LSGGSN 98 16 x 21{4L ooy £79  LMT4ICN14 033 7915 10 oy 70 280iL 7
SN7ALSABN 95 SN74LS13IN .39 SN7ALSIGIN 175 SNT4LS29BN 220 SN74LSBEON .95 (M741CN8 025 792 110 g7Mm 0 400H 9
SNZALSAON 1.00 SNTALSIJ6N 20 SNT4LSI34AN1.89 SN7SLSI2aN 180 SNP4LS6TON 2.7D Bx 8600y £58  |y7a7Ch1s 0.9 7905k 180
available separatety as tollows, pricss include p&p I I n l I lE c u I I IP U h Ei c u .
Triton manual — detailed circuit description and constructional If you're in town, visit our showroom in o NEW
details + user documentation on level 4.1 monitor & basic £5.70 Chapel Street, next to Edgware ‘Road tube - AN M SI7E CATALOGUE
L4.1 histing — listing of 1K monrtor & 2K tiny basic g-g station. We have Tritons on display plus a i FILLED WITH OUR
’ | 5 | ; |
L5.1 user documentation on level 5.1 firmware comprehensive range of components and ... il  \TrsT PRODUCTS
LS.1 listing — Histing of 1.5K monitor & 2.5K basic gm accassories, specifically for personal com- Sreauss |‘\ e
L6.1 user documentation on 7K basic interpretar .80 ¥ 40p +
Motherboard, 8K RAM & BK EPROM constructional details SAE puter users. Books, mags, tapes, data, pg
User group newsletter subscription £4 per annum cables pius much more. Showroom open 6 comort gy e e
Triton software — Send SAE for list of programs available for Triton. .days a week. (Half day Thurs from 1.30 pm) /

TRANSAM TN E VAT e,
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TRANSAM COMPONENTS LTD.
12 CHAPEL STREET, LONDON, NW1
TEL: 402 8137
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24 TUNE DOOR CHIM

DOOR TUNES £17.13 + VAT
Waddngron's Videomaster announce a doarbell thar doesn't
go Brennggg. Oing Oong or Bzzmr. Instead n plays 24
different classical and popular tunes. it will play the tune
you select for your mgod. the seasan of the wisiar you are
expecting 1o call. Doot tunes 1s not only great tun and a
wanderful ice breaker, but 1s also very tuncnonally and
beautdully designed 1o enhance your home. There is
something for Chnsimas, something for yow continental
wstors or your relatons from the states, and even
samethng for the Queen Door tunes s easy to instail and
has separae controls for volume, tone and tempo.

PADGRAMMABLE £29.50 + VAT.
COLOUR CARTRIOGE T.V. GAME
he TV game can be compared 1o an audin cassetie deck
and s programmed 10 play 3 muknude of different games
n COLOUR, using various plug-n canndges At long lasi 3
TV game is available which wil keep pace with improving
technalogy by allowing you 1o extend your ibrary of games
with the purchase ol addinonal canridges as new games
are developed Each canridge coniains up 10 ten ditferent
action games and the first canndge comtainng ten sports
games is ncluded free with the console. Other cartridges
are currently available 1o enable you 10 piay such games as
Grand Prx Motor Racing, Super Wipeowt and Stuni Rider.
Further canridges are to be released laer this year,
indudng Tank Battle, Hunt the Sub and Targer. The
console comes complete with two removable joystick
player controls 1g enable you 10 move in all four dicections
fupidowninghtiietl and budt into these joystick cantrols are
ball serve and 1argel fire butions Cther features mclude
several ditticully option switches, automanic on scfeen
digial sconug and colowr coding on scores and balls
Lifeilke sounds are transmitied through the TV's speaker,
smulating the actual game being played.

Manufaciured by Waddington's  Videomasicr  and

quaranteed for one year.

STAR CHESS - £85.65 + VAT
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 1o display the board and pieces. Star
Chess is a new absorbing game for 1wo players, which will
interest and excite all ages The unt plugs nfo the aerial
sucket ol your TV ser and displays the boand and preces in
full colour for tlack and whitel on your TV screen. Based on
the moves of chess It adds even more excrement and
interest 10 ihe game. For those who have never played,
Star Chess 1s a novel introduction 10 the classic ganie of
chess For the experenced chess player, there are whole
new dimensions of unpredictabilny and chance added to
the sirategy of the game Not only can pieces be taken in
conventignat chess type moves, but each piece can aiso
exchange rocker fire with 15 opponents. The unil comes
compliete with a free 18V mains adaptor, full nstructions
and tweive manths guarantee

CHESS CHALLENGER £98.50

The styhsh, compact, ponable console can be set 10 play at
seven differem levels of abilny lrom beginner 1o expen
ntluding"Mate in two” and “Chess by mail” The computer
wall only miake responses which obey internanonal chess
rules. Castling, on passant, and promoung a pawn are all
ncluded as pan of the computer's programme h s
possibie 10 enter any gwen problem from magazines of
newspapers or ahternaively estahhish your own board
position and watch the computer react. The posnions of al
peces can be verihed by using the computor memory recall
butten

Pnce ncludes unt with wood gramed housing, and
Staunton design chess pieces Computer plays-black o
white and againsi nsell and comes complete with a8 mans
adaplor and 12 months guarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUOE
CHESS CHAMPIDN — 6 LEVELS £47.39 + VAT
CHESS CHALLENGER — 10 LEVELS - £138.70

+ VAT,

BORIS — MULTI-LEVEL TALKING DISPLAY £163.64

+ VAT,

CHECKER CHALLENGER 2 LEVELS £43.00+ VAT.
A LEVELS £78.00+ VAT.

The draughts computer enables you 10 sharpen your skils,
imprave your game, and play whenever you want, The
computer ncorpbrates a sophisicated, rehable, decisian
naking mucroprocessor as ns brain Its high level of
thinking ability enables it o respond with ns best counter
moves hke a skiled human oppanent You can selecl
offence or defence and change piaying dificulty levels at
any ume. Posions can be verfied by compuer memory
recall Machine does not pernit dlegal moves and can soive
sel probiems Cutnputer romes complete with instructions,
mains adapator and twelve months guarantes.

SS COMPUTERS

PLAY CHESS AGAINST THE COMPUTER.

DRAUGHTS COMPUTERS

EXTRA CARTRIDGES:

ROAD RACE - £8.87 + VAT

Grand Prix mator racing with geai changes, cr ish noises
SUPER WIPEQUT — £3.17 + VAT.

10 ditferent games of biasting obstactes oft the screen.
STUNT RIDER - £12.16 + VAT,

Motorcycle speed trials, pmping cbstacles, leaping various
raws of up 10 24 buses etc.

NON-PROGRAMMABLE TV GAMES

6 Game — COLDURSCORE H - £1350 + VAT
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR £17.17 inc. VAT.

A specal bulk purchase of these amasng chess teaching
machines enables us 10 offer them at only £19 75 less than
half recommended retal price. The electrgme chess [utor s
a simple battery operated machine that can aclually reach
anyone 10 play chess and mprove thew game nght up 1o
champonship fevel. This machine s not only for total
beginners but also for established players wanting 10 play
better chess Umr contams the electronic chesshoard with
32 chess pieces, a B4 page explanatory bookler and a set ol
37 progressve programme cards including 6 beginners
cards, 16 check male posmons, 9 mmniature games, §
openings, 3 end games, 28 chess problems and ? miaster
games

PLAY DRAUGHTSICHECKERS AGAINST THE COMPUTER

L~

FOR FREE BROCHURES — SEND S.AE

For FREE dlustrated brochures and reviews oo TV and chess games please send a staniped addressed envelope, and state
which particutar gamies you reguire inforaiation on
Catlers welconie a1 our shop in Welling ~ demonsiranans daily - open rom Sam 5 3Upm Mun Sat 1Sam 1pm Wed)
To order by telephane please quote yout name, address and AccessiBarclaycard numiber
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. P.C.12 102 Bellegrove Road,
Welling Kent DA16 30D. Tel: 01-303 9145 (Day) 01-850 8652 {Evenings)

w
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WE HAVE ALL THE PIECES!

COME TO CAMBRIDGE AND SEE THE SOLUTION

We can demonstrafe practical business systems,
with proven software, for many applications.

Leasing, installation and fraining available.

PROTECHNIC COMPUTERS LTD.

264 Newmarket Road, Cambridge.

0223 -314855
e Circle No. 157

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 II
N-S HORIZON
CROMEMCO
SORCERER
ACORN
NASCOM-1

Stop Press: dramatic reduction now in prices of TRS-80,
APPLE Il 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. 158
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LLECTHKOCHTE HMSELF
RopLNG WITH A
P _ POWERED 1P BOAR)
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e > — THE ELEPHANT MIGHT EE
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Why not buy one of our new family of peripherals, rent your own baby elephant, hire an expert/idiot
{as required) and take a photograph of your delighted self and send it to us. We might use it.

WHAT PERIPHERALS? Virtually every sort of serial RS232/1EEE 488 serial interface you might
need, A to D converters, printers, even a hardware ‘repeat key’ for the PET. We have even more

to come in early 1980, including an RS232 networking box, more printers, a PROM programmer,

a high resolution board for PET and a number of memory expansion options.

HOW CAN YOU RECOGNISE THEM? Look outfor our black mice. We've just bought
another 15,000 and we know they’re going to good homes!!

KINGSTON COMPUTERS LTD., Scarborough House, Scarborough Road, Bridlington
Telex 52642 Telephone 0262-73036
A MEMBER OF THE DALE GROUP OF COMPANIES

¢ Circle No. 159
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OPENING SEPTEMBER
HOME + BUSINESS COMPUTERS

“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?

WE ARE HERE

East Ham Stn.
Iford

Nth. Circ. Rd. HiNSL North

| I 445

Manor Park Stn. Strattord

:

Woolwich Ferry —

Romford Rd.

445, High Street North,

Manor Park,

LONDON E.12.

Tel: 01-472 5107 (24hr Ansaphone)

e Circle No. 160

BHROMASONIGE- (A ([

ELEGTROVALU

FORA GOOD DEAL BETTER THAN MOST
ESPECIALLY WHEN IT COMES TO

Nascom Microcomputers

Y At new reduced prices

v Appointed national distributors

¥ Fullranges of available Nascom items for prompt delivery
% Backed by Electrovalue service

PRICE LIST AND INFORMATION
Gladly sent on request. Your name will be fed to our com-
puter for you to be sent future informaticn automatically

FREE FOR .
THE ASKING '
ELECTROVALUE | Dept. FQ 479, 28 St Judes Rd,
CATALOGUE 9 Englefield Green, Egham,
Latest 120 page | Surrey TW10 OHB.
catalogue — ICs, | Phone Egham (389 from London:

Semi - conductors,
Onto-devices. Com-

STD 0784-3) 3603, Telex 264475.
Northern Branch (Personal shop-
ponents, Hardware, | pers only) 680 Burnage Lane, Bur-
Connectors " Tools, | nage, Manchester M19 1NA Phone
etc. (061) 432 4945.

e Circle No. 162

your soundest connection in the world of components

Dept PC, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN

TELEPHONE: 01-883 3705/2289

DYNAMIC RAMS

UARTS

-8+ . 16% AY5.1013 £4.20
£3. £3.16 £2.86° f{AM 5503 £5.79
4116250 ns) £7.75 £1.25 £6.57 =
4050 (200 ns) £2)87 £2)58 £2.30
4050 (350 ns) £270 243 £2.09 m LS SERIES
4060 (300 ns) £2.75 £2.47 £1.99 o3 5
811595 99p A7p
STATIC RAMS s > o1 i
IC RAM 811597 99p o
I 811S 98 80p 05 20
2102A-2 SN 74365 60p 08 2p
211141 SN 74366 60p 14 750
2112A-2 SN 74367 60p 28 2p
21102 £ SN 74368 o) S 0 2
| 4044 8T 26 .80 p
MM 8267 (TS 4004) €7 3726 2.8 51 2
8T 95 £1.80 78 31p
" 96 £1.80 = %
" g7 £1.80 o
4045 (250 ns) £7.07 o £ 2500 1= AL
Cirerrace BRI
163 D

2513 (Upper Case) £7.18

2513 (Lower Case)  £7.18 £3.45 166 £1.90

MM 5230 £5.31 £2.31 170 £1.98
£2.39

EVALUATION KIT £3.19 }S% 8:38

800 195 £4.75 194 ‘99p

B & £5.75 195 £1.12

BAUD RATE GENERATORS £7.97 197 £1.12
8255 £5.84

‘MC 14411
MM-5307

£6.75
£10.79

E-PROMS

8080 : 1702AQ £ 5.93

27080

£ 7.20

2716 £27.59

T.V.CONTROLLER

SFF 96364 £10.77

VAT inclusive prices at 15%. Export customers deduct VAT 3/23.

aame dey (min ted order £5.00}

Postage and Packing 7. Trade and Export Inquines
RARCI AVCARD most Welcoms Houre 9 00am—5 00pm
. Now svailabis our ORDER-AING lin
I
rda caived by
o | dsspatched the

e Circle No. 161

Software for CP/M

"QUALITY PACKAGES DIR-ECT FROM U.S.A.

CBASIC-2 £75
Extended Disk Basic for Commercial work

WORDSTAR £250
Uitimate in micro Word Processing Software

SELECTOR 111-C2 £185
Best seliing DBMS

SUPERSORT | {relocatable & executable) £140

SUPERSORT II {executable oniy} £115

SUPERSORT ill  (as 11 but without Select/Exclude)  £85

Sort/merge and select/exclude

WORDMASTER £85
Superior full screen text editor

TEX-WRITER £50
Output formatter

IBM-CP/M COMPATIBILITY £110

3740 data exchange with CP/M

CASH WITH ORDER

ADD 50p/Item P&P (Min £1) and VAT {15%)
STATE Computer and Disk size/format
Due to Dollar fluctuations, Prices subject to change without

notice.

Telesystems Ltd

P.O. BOX 12, GT. MISSENDEN BUCKS HP16 9DD

02406 5314

e Circle No. 163
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NQ/COM-

NOW AND GET A FREE

16K RAM BOARD _.

The lack of availability of the MK4118 RAMs has
seriously delayed the launch of the Nascom 2, so
we have decided to relaunch the product with an
offer few will be able to refuse. EY
The Nascom 2 will be supplied without the optional 1
user 4118s. Instead, we will supply a 16K dynamic 1
RAM board and the interconnect forthe NASBUS — %;
absolutely FREE. This board allows further expansion
to 32K. Also, when the 4118s become available,
customers taking advantage of this offer can have

the 8K for just £80 (plus VAT).

Meanwhile, the empty sockets onthe Nascom 2 can
be filled with 2708 EPROMs allowing dedicated usage,
now with 16, or 32K of extra RAM. All the other
features of the Nascom 2 are available and these include :

MICROPROCESSOR

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

HARDWARE

12" x 8" PCB through hole plated, masked and screen printed. All
bus lines are fully buffered on-board. PSU: } 12v, | bv, —12v,—b5v.

MEMORY

® 2K Monitor-NAS SYS 1 (2KROM) @ 1K Workspace/User RAM
® 1K Video RAM ® 8K Microsoft BASIC (MK 36000 ROM)

INTERFACES

New 57-key Licon solid state keyboard

Monitor/domestic TV

On-board UART provides serial handling for Kansas City cassette
interface (300/1200 baud) orthe RS232/20mA teletype
interface.

Totally uncommitted P10 giving 16 programmable 1/0 lines.

The Nascom 2 makes extensive use of ROMs foron-board
decoding. This reduces the chip count and allows easy changes for
specialised industrial use of the board. On-board link options
allow reset control to be reassigned to an address other than zero.

The 1K video RAM drives a 2K ROM character generator
providing the standard ASCIi characters with additions — 128
characters in all. There is also a socket for an optional graphics
ROM on-board.

NASCOM DISTRIBUTORS

Henrys Radio {London W2) Camera Centre (Barrow-in-Furness)
Microdigital (Liverpool) Strathand (Glasgow)

interface Components {Amersham) Byte Shop/Computerland Group
Comp Components (New Barnet) Adda Computers (Ealing}
Electrovalue (Egham & Manchester) Electronic Services (Sheffield)

Lock Distribution {(Manchester) Business & Leisure Microcomputers
Eley Electronics { Leicester) (Kenilworth)

Target Electronics {Bristol) A & G Knight {Aberdeen)

CC Electronics {Torquay) P & O Computers (Belfast)

PRACTICAL COMPUTING December 1979

PLUS

£295:

l TO NASCOM MICROCOMPUTERS LTD |
92 BROAD STREET

CHESHAM n m
BUCKS :

Tel: 02405 75155 Nascom Microcomputers

Please send me. Nascom 2 kjts
(complete with construction article and
extensive software manual for the monitor and
BASIC) at £295 plus VAT plus £1.50p&p.

8 |
0 |
0 |
] 1
i |
i [ |
0 ]
l And 3A PSUs at £29.50 plus VAT l
I plus £1.00p&p. And ... optional .
i graphics ROMs at £15.00 plus VAT. nmrpci .
B vame =
= ADDRESS l
j ]
] i
i |
] i
l ACCESS/ I
BARCLAYCARDNO
J ¢ l
[ 1 S S IO N N S S N O o o e
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New for Nascom1

Put your Nascom to work with the new
Mijcrodigital Relay Board.

* 16 Reed Relays, totally isolated 200 mA,
50 V.D.C. 5 W max each. Operate and release
time 1 ms (Including bounce).

* Single sided, glass tibre board, with gold plated
edge connectors and silk screened component
layout.

* Plugs directly into Nasbus, does not interfere
with normal Nascom operation, all interupt and
D.M.A. Daisy Chain Links carried on. Draws
only 250 mA from each of the +5 and +12V Ralls.

All components supplied, all IC’s socketed,
easy to build, and easy to program in Basic or
Machine Code.

Occupies 2 consecutive ports, link selectable —
several boards can be used on one Nascom
System.

Output is via front edge connector on 0.1”
centres. Uses standard edge connectors tor
connection to controlled devices.

Compiete manual with sample software.

from Microdigital

* Light dispiays
* Industrial process control,

* Model Railway Control.

* Pre programmed music generation.
* Robots, Central Heating Systems,

* Stepping Motors.

PRICE £49.95 plus V.A.T.(Total Cost£57.44)
Access, Barclaycard, Mail Order.

M ICRODIGITAL

25 Brunswick Street, Liverpool L2 0BJ
Tel: 051-236 0707 (24 hour Mall Order)
051-227 2535 (All other Depts.)

Mail orders to: MICRODIGITAL LIMITED,
FREEPOST (No Stamp Required)
Liverpool L2 2AB.

The microcomputer for those who
need more than the minimum. The
right processor for business.
scientific and educational use.
Proven applications include Games
¢ Educational e Word Processing e
Invoicinge Stock Control
o Sales Ledger o
Purchase Ledger .

Mailing e Scientific.

The Horizon computer
includes:-

Specification
ZilogZBOAMPU « S-100 bus (12 slots) ¢ Solid
well-built case » Up to four Shugart mini-floppy
disc drives. 180KB each e Serial port for CRT or
Teletype e Real-time clock on motherboarde
1 Optional additional
serial port and
parallel port e
Powerful operating
system and monitor
* Access to wide
range of S-100
special application
boards.

-
- >

-
*

42
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Languages
Powerful Basic including sequential
and random access disc files e
formatted output e strings e line
editor e machine languageCAL .l o
many other facilities Optional
additional software
(under CP/M
operating system)
mcludes BASIC
compiler. FORTRAN and COBOL
Horizon Z80A computer with 2 double~-density
disc drives and 24K RAM £1 823 (exclusive of
VAT and carriage).

.. Equinox Computer
,.5 ; Systems Ltd.
“Kleeman House”
16 Anning Street,
New Inn'Yard,
London EC2A 3HB.
Tel: 01-739 23879
01729 4460,

¢ Circle No. 166
PRACTICAL COMPUTING - Decemberi1979



AIMNRG
NOL1FOR

VEGTOR GRAPHIG

OUR NEW EXTENDED RANGE OF PROFESSIONAL GRADE SYSTEMS

SYSTEM MZ

Z80 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, 280 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 Almarc: £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 sell 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.

AIMARE

ALMARC DATA SYSTEMS LTD., 23 CHESTERFIELD DRIVE,
BURTON JOYCE, NOTTINGHAM. Telephone: 0602 248565

@ Circle No. 167
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NorthStar w B

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

favouring Inter-type mnemanics. £55/£10
The lollowing is a list of source modules compatible with PDS:—

MODULE 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 £ 7.50/1
RATPOL Rational function and utilities FPPACK £ 7.50/1
SORT Square root FPPACK £ 5.00/1
TRIGS Sine, cosine, TAN, ATAN FPPACK, RATPOL £10.00/t
LOGEXP Exponential, logarithm, yx FPPACK, RATROL £10.00/1
FPIOP Floating point | /0 -None £10.00/1
FORMAT Formatted floating point output None £ 7.5011
NFILES North Star disc handler None £10.00/1
INOPS Integer multipty-divide None £ 6.00/1

The complete set of modules listed above . £49/£10
EZ-80 — A tutorial on the PDS ZB0 instruction set. £10/£3
REGENT — Disc disassembler, generates source file compatibie 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
C0S — Compiler Development System. The CDS BASIC compiler enables portions of North Star
BASIC programs to be compiled into assembly language to achieve increased speed and to

protect proprietary sections of code. Requires PDS and KDS £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
SIp — Simbolic Instruction Debugger. £40/£10
TEX - TEXT tormatter. Enhanced version of CP /M editor, ED. £40/£10
DESPOOL — Spooler for CP /M. £25/F1
INFORMATION UNLIMITED
WHATSIT — ive data-base management system using associative 1ags to retrieve infor-
matlon* 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 for the
North Star Horizon computer £25/£2
CSUB — Common SUBroutines for North Star BASIC £25/£2
MICROSOFT [ LIFEBOAT ASSOCIATES
Disc Extended BASIC. £145/£16
FORTRAN-80 —~ ANSI ‘65 {except for COMPLEX) plus many extensions. £195/£15
COB0L-80 — ANSI ‘74 Pseudo-compiler with relocatabie object runtime package. E£295/£15
BASIC Compiler — compatible with Version § interpreter- £185/£15
MICROPRO
WORDSTAR Menu driven visual word processing system for use with standard
terminals £70/£15
NORTH STAR
UCSD PASCAL development 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 Software Exchange discs (currentty 13 discs in library). Each disc costs £4.
Set of thirteen

NSUG — Nonh Star User's Group discs (currently 45 volumes in library). Each disc costs £4

Set of 1or|§ £199
NSUG /NSSE dlvectory listings (directory listings of all NSSE and NSUG discs. currently 58
discs). £150
ORGANIC SOFTWARE

TEXTWRITER 1l — Word Processor /Text Formatter for North Star CP /M users. £45/€3

SOFTWARE WORKS
INVENTORY-2 — Sophisticated inventory 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 minifloppy discs. Piease be sure to
snecify 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 f 15% and postage &
packing {add 75p). Please send S.A.E. for full details.

soon: A { sottware, including General Ledger lor incomplete records.
Accounts Receivable and Payable, Payroli, Holel packm: and more. Software products are
D;Inu conlinually added 1o our range, so please enquire about software products nol listed
above.

Telex 925859

lelephone. 01-834 0261/2733
Interam Computer Systems Ltd

$9 Moreton 5t.. Victona, London SW1

[1INTERAM

CPS

DATA SYSTEMS

Midlands
Micro
Sales Gentre

Established by CPS to ensure that you buy the
micro best suited to your particular need.
During your visit you can see, and try at
leisure a whole range of microcomputers.

Expert advice is always on hand to guide you

through our hardware, software and
back-up services.

We're Authorised Dealers for Pet, Apple, Rair
and Transdata microcomputers,
Decision Data and Datac printers,
and Lear Siegler terminals
—all available off-the-shelf;

CPS (Data Systems) are
exclusive Midlands Distributors for

the outstanding

Panasonic

Business Computers.
Phone us today, to arrange your visit, or for
product information.

Telephone: 021-707 3866

CPS (Data Systems) Ltd

\ \ Third Floor, Arden House, 1102 Warwick Road,
Acocks Green, Birmingham B27 6BH

A member of the CPS Group

e Circle No. 168 e Circle No. 169
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"Frenzel, L., Getting Aquainted with Microprocessors

COMPUTING BOOKS

Adams, C., Beginners’ Guide to Computers and Microprocessors With

Projects 5.70
Ahl, Basic Computer Games LSS
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 £ 7.5

Barden, W., How to Buy and Use Minicomputers and Microcomputers
£ 7.85

Barden, W., How to Program Microcomputers £ 1.25

Barna, A., Introduction to Microcomputers and Microprocessors

Bibbero, R., Microprocessors in Instruments and Control

Boyce, J.C., Microprocessor and Microcomputer Basis

Bursky, D., Microcomputer Board Data Manual

Bursky, D., Microprocessor Data

Bux, W., RPG and RPGII Programming

Clifton, H., Business Data Systems £ 6.00
Coan, J., Basic Basic £ 7.80
Coan, J., Advanced Basic £ 5.80

Conway, R., Intro. to Microprocessor Programming using PL/Z £14.00
Conway, R., Intro. to Programming, Structured Approach using
14.00

PL1-PLC
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 Micro-

computers £ 5.60
£ 7.20
£ 3.95
£ 4.95

Fry, T., Computer Appreciation
Fry, T., Further Computer Appreciation

Gilmore, C., Beginners’ Guide to Microprocessors £ 4.85
Gosling, R., Beginning Basic £ 4.75
Graham, N., Microprocessor Programming for Computer Hobbyists

£ 7.10

Grosswirth., Beginners’ Guide to Home Computers £ 4.50
Hansen, P., Operating System Principles £16.30
‘Hartley, Introduction to Basic £ 2.60
Haviland, N., The Compulator Book £ 6.50
Heisermand, D., Miniprocessors from Calculators to Computers £ 5.00
Higgins D., Programmed Design and Construction £ 7.50
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., Mlcroprocessor and Small Digital Computer Systems for
Engmeers and Scientists £19.00
Kraus, L., Computer Fraud and Counter Measures £21.50

Lancaster, D., TV Typewriter Cookbook £ 7.75
Lancaster, D., Cheap Video Cookbook £ 6.50
Lancaster, D., TTL Cookbook £ 7.00
Lancaster, D., CMOS Cookbook £ 8.20

Lancaster, D., Incredible Secret Money Machine (How to set up your
computer or lechmcnl business) £ 4.95

‘Lenk, J., Handbook of Microprocessors Microcomputers and Mini-

computers £14.00
Lenk, J., Handbook of Practical Microcomputer Troubleshooting £13.00
Lesea, A., Microprocessor Interfacing Techniques £ 8.00
Leventhal, Introduction to Microprocessors £16.70
Lewis, T.G., Mind Appliance Home Computer Applications £ 5.00
Libes, S., Small Computer Systems Handbook
Lippiatt, Architecture of Small Computer Systems

"
=

28

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 & Applications

£ 8.60
McMurran, Programming Microprocessors £ 5.75
Myers, S., RPG Il with Business Applications £14.00
Nagin, P., Basic with Style £ 4.25
Nahigian., Computer Games for Business Schools and Home £10.50
Ogdin., Software Design for Microcomputers £ 7.0
Ogdin., Microcomputer Design £ 7.00
Peatman, J., Microcomputer Based Design £ 7.00
Peatman, J., Design of Digital Systems £ 7.9
Peckham, Hands on Basic with a Pet £ 8.70
Peckham, Basic A Hands On Method £ 6.95
Rosen, A., Word Processing £11.60
Rao, G., Microprocessor and Microprocessor Systems £20.50

Rony, P., 8080A Bugbook Micromputer Interfacing and Programming

£ 8.20
Scelbi., 6800 Software Gourmet Guide and Cookbook £ 7.80
Scelbi., 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 Programmable Calculator £ 6.00
Sourcek, B., Microprocessors and Microcomputers £19.00
Spencer, Game Playing with Basic £ 5.00
Spencer., Computers in Society £ 4.00
Spracklen Sargon (Computer chess program in Z-80) £10.00
Slrellmaller. G., Microprocessors Theory and Application £12.50
Titus, C., 8080/8085 Software Design £ 7.60

Titus, C., Microcomputer Analog Converter Software and Hardware

lnlerfacmg £ 7.60
Tocei, 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

SEND TO: :
TECHNICAL BOOK
SERVICES

PC12 POBOX 79,
MAIDENHEAD,
BERKSHIRE SL6 2EG

A division of Strathearn
Publishing Ltd.

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).
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‘NOW from MUTEK

Standard Features

@ Uses the ultra powerful 6502 microprocessor

@ 8K Microsoft BASIC-in-ROM.

Full feature BASIC runs faster than currently available
personal computers and all 8080-based business com-
puters.

[ ] 4K static RAM on board expandable to 8K

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

@ Kansas City standard audio cassette interface for high
reliability.

@ Full machine code monitor and 1/ O utilities in ROM.

@ Direct access video display has 1K of dedicated memory
(besides 4K user memory), features upper case, lower
case, graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal TV's
with overscan display about 24 rows of 24 characters;
without overscan up to 30 x 30 characters.

Extras

@ Available expander board features 24K static RAM {addi-
tional), dual mini-floppy interface, port adapter for printer
and modem and an OSI 48 line expansion interface.

@ Assembier/editor and extended machine code monitor
available.

. THE OSI SPECIALIST

THE CHALLENGER 1P

Fully packaged with power
supply. Just plugina
video monitoror TV |
through an RF

converter to be up and

£215

a VAT

Provided with a i
full set of parts {transformer, mains lead, UHF modulator)
and instructions to modify your C1P to U.K. standards.
Or we will supply fully-modified, burnt-in and guaranteed
£223 + VAT.
We are still,
the most competitive price of £349 + VAT.

running. t“nu.!lﬂl »

L g

of course, offering the popular C2-4P at

*FOR THE LARGER USER . .

for the 6800, Z-80, 8080 or 6502.

. The OSI C3-OEM 32K RAM, dual floppy discs, add on 23MB or 74MB
hard discs, multi-user multi-programming. Software includes a host of Business applications packages;
General Ledger, Stock Control etc. Also CP/M FORTRAN and COBOL, /in fact almost anything written

Please contact us to see how your tasks can be handled . . .
*WE OFFER AN UNPARALLELED SERVICE AND REPAIR FACILITY, from repair in our own work-
shops, to a countrywide yearly maintenance service by one of the largest groups in the U.K.

Please send SAE for your personal inquiries.

MUTEK auagRy HILL BOX, WILTS. (0225) 743289

1IIIIIIIIIIIIIIIIlIIllIllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIIIIIIIIIIIIIIIIIIII||IIII||IIIIIIIIIIIIlllllIIIIIIIIIIlIIIIIIII|IIIIIIIIIIlIIIIII|llIII

for less than you expect.

=
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Better than Superboard!!
Plug into own TV and

4K RAM expandable to
8K on board, 20K in case!!
Microsoft basic. Ex-stock.

vowony £ 2951

Full expansion, from stock. Proven
favourite . . . . easy Basic and powerful!

Now only

-----.-—v-a—-v—

T JE TR 0 B e B )

Ex stock and only

£399!

£495!

from stock, also 16 & 32K models.

Memory expansions, discs and printers
for all above from stock.

Computerama,
Départment P.C.2
Harpers Kensington Showrooms,
London Road, Bath, Avon.

Telephone (0225) 28819.

cassette . . ..

Full spec, fully guaranteed! Plug into own TV and
UK version (no jitters) 16K level II.

| 0@ rrusTCAR BARCLAYCARD #
g Fﬂ-
y | S 4

Send for free list, Access and Barclaycard
orders accepted by phone or
Add £6 Securicor carriage letter, just quote number

and 15% VAT to above prices.  and print name and address.

e Circle No. 172
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GrahamkKnott &
Jeff Orr have
now moved....

to new premises due to expansion
to accomodate larger stock and
workshop facilities for the
Microcomputer user.
Our new number is

ring us at any time f '
requirements
|mp'r(oved 625 IvndeoI convertor for :et Consumables
works extremely wel 25 (All paper add £5 carriage per box)
o |m roved 625 T\é Stack Page Printer Interface copies Anadex DP8000 paper (2000 sheets) 9.5
NEW Vasty Hand\es revers screen contents onto 20m.a. loop x 11" drop £15
adaptor for tional picture: complete with SO‘f\t;vgfLeE £25 }’glety1pe 43 pmfeed paper (2000 sheets)
lus " x 11" dro| £15
lete P Apple ll {colour} 16k £985 8.5 inch fm:tlon roll Box ‘A’ quality (12 x
ﬁgple- lus (b&w) 16k £830 3.5" diamrolls)
020 (colour) 16k £950 Box ‘B’ quality {12 x 3.5” diam rolls) £15
PET 16k RAM upgrade £88 Box ‘A’ quality (6 x5 diam rolls}  £20
Pet 8k £550 Printer Card £110 Box ‘B’ quality (6 x 5" diamrolls} £15
Pet 16k £6875 Communication Card £140 Cassettes
Pet 32k £79% High Speed Serial Card £110 C15 cassettes, high quality tape, 5 screw
2nd Cassette £55 Disk Drive with DOS £428 cassette cases. per 10 £4.40
Disk Units Extra Disk Drive £37% Disks & Diskettes
Computhink 400k Random  and Diskettes (10's) £30 We supply 8" and 5.25" diskettes for aﬂ
Sequential complete. to fit 8k Pet {via SORCEROR disk drives. Please state your machin
expandamem) £795 Sorceror 16k £760 and we can give you a quotation.
to fit 16/32n Pet (direct fitting) £840 zo&cgror . £a58 e.g. Pet 2040 £30 per 10
Memory Expansion NASC% » f24£9-45 Computhink £30 per 10
24k Exandamem  for Pet £320 ,_.99‘“ Apple £30 per 10
Interfaces .95 Horizon £30 per 10
Uni-direc I-EEE to RS232 £89 MANUALS New Pet user manual £5 Sorceror £30 per 10
Bi-direc I-EEE to RS232 £140 6500 Programming manual £5 Many others in stock, both hard St
Bi-direc 2 ported I-EEE toRS232 £175 6900 Hardware manual £6  sectored.
Connectors
A/D Convertors PRINTERS = Pet User Port/I-EEE Port £1.10 sach
AIM 161 16 channel A/D convertor for Telatype 43 pinfeed R5232 £860 Pet 2nd cassette Port 85p each
Apple, Aim, Nascom etc £130 friction RS232 £8885 Hoods for User/I-EEE connectors £2.28
Petset 1, AIM 161 including all interfacing pin and friction RS232 £920 D.25 RS232 Connectors (State Male or
requirements for Pet, complete  £1688 Anadex DP8000 £578 Female) £3.00
Stack Poriphemls Perkins Elmer Pussycat: D.25 Hoods £2.28
Stack Joystick a balanced, calibrated CRT copier £839 Demagnetiser
unjt supplied’ with software and Also Centronics Range, Texas Curved head £4.00
examples of use, complete £25 Instruments, Lear Siegler if any requirements are not listed please
New 625 Video Adaptor a wvastly Ring us.for a quote on individual models. ring us as we may have them in stock.

Al prices sre + VAT at 18% end include carriage {uni otherwise d). Please make cheques payable to Stack Computer Services Ltd.

Stack Computer Services Ltd
290-298 DerbyRd, Bootle

Liverpool 20

e Circle No..173
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New Low-Cost ASCII Keyboards

ALL THE ABOVE KEYBOARDS

KB771 71 Keystations
incorporating
separate numeric/
cursor control pad
and installed in a
custom built steel
enclosure

KB756 56-keystations
mounted on PCB
KB756MF, as above
fitted with metal
mounting frame for
extra rigidity

Ex Stock Delivery

ARE FULLY TTL-COMPATIBLE
PROVIDING THE FULL 128 ASCII
CHARACTER SET, AND REQUIRING +5V
—12V POWER SUPPLY. FULL TECHNICAL
DATA AND CIRCUIT DIAGRAMS SUPPLIED.

Mail Optional Extras:
Order KBI5P Edge

Total Connector £3.25 £4.31
KB701 Plastic
Enclosure £12.50 £15.24
KB702 Steel Enclosure £25.00 £30.48
£95.00 £115.00 KB710 Numeric Pad £8.00 £9.78
KB2376 Spare ROM
£49.50 £58.65 Encoder £12.50 £14.95
DC-512 DC/DC
Converter £7.50 £9.20
25-Way D-Type
£55.00 £64.99 connector for KB771 £4.25 £5.46

All prices subject to carriage & VAT.

All equipment is refurbished second-user equipment unless otherwise stated.

Trading conditions supplied on request.

BALL MIRATEL VIDEO MONITOR

\v

9in. diagonal P4 phosphor tube. Bandwidth
12MHz (-3dB). Input voltage 220V 50/60Hz
24W. Output voltage +15V DC (short circuit
protected) +12kV DC; 12.6V r.m.s.
Separate horizontal & vertical sync. Supplied
complete with high & low voltage power
supplies, amplifier, and attractive moulded
plastic housing including space for
keyboard. Full technical manual provided.

erice: £95.00

(total including carriage and VAT £123.00)
NEW SHUGART
FLOPPY DISC
DRIVES

S
2

SA400 Minifloppy — 110KB capacity, 35
tracks, transfer rate 125Kbits/sec AV access
time, 350msec. Power requirements +5VDC
+12VDC

erice: £195.00

(price including carmriage & VAT £235.00)
SAB00 Floppy — 400KB capacity. 77 tracks,
transfer rate 250Kbits/sec. AV access time
260msec. Power requirements +24DC
+5VDC -5VDC

eice: £395.00

(price including carriage & VAT £468.00)

DIGITRONICS PAPER TAPE PUNCH

Solenocid-actuated unit capable of punching
S to 8 channel tapes asynchronously. Basic
punch contains 8 data, 1 sprocket and 2
transport solenoids plus end-of-tape switch.
Pulse amplitude 27VDC. Very compact unit
measuring only 6in. X8in. X 5%in., weight

9Y4lbs.
Modesl P120(20 cps) £75000

(price including carriage & VAT £92.00)

Model P135 (35 cps) £.39.00

(price including carriage & VAT £115.00)

RAYTHEON COSSOR UNITEL 11 VDUs
BRAND NEW SURPLUS
Teletype-compatible display, 15in. diagonal
green phosphor tube providing 15 lines of 80
characters (upper case ASCll character set).
6 switch-selectable baud rates (110-2400).
FulVhalf Duplex and buffered mode.
Detachable keyboard, Printer port. Dual
interface enabling user to select either V.24
(RS232) or 20m A current loop connections.
Supplied with operator’s handbook and full
technical manual.

PRICE:

£295.00 |

(ptice including
carriage & VAT
£356.00)

TRONIC BROKERS LIMITED
49-53 Pancras Road, London NW1 2QB.
Telephone: 01-837 7781 Telex: 298694.
OQur showroom is open MON/FRI 9-1, 2-5(2
mins. Kings Cross underground)

¢ Circle No. 174

SOLVE YOUR BUSINESS PROBLEM WITH A MICROCOMPUTER

We have a variety of microcomputers and available software to suit
most types and sizes of Business Applications.
At the lower end of the market is the popular TRS-80 (more than
100,000 sold last year). This is a reliable, effective and versatile business
microcomputer. Processing speeds and disk storage are more than
sufficient for many business applications.
The word processing (using THE ELECTRIC PENCIL, is excellent.
We also distribute the TRIDATA range of business packages (software
written by professionals).
WHY PAY MORE?, if the TRS-80 will do the job.
But if you require a machine with extra capacity, we have suitable
systems available.
We would be pleased to discuss your particular requirements with

yOu.

Ratanna Management Services &

el
A,

Ry

(member of the computer retailers’ association) (TRS-80is a TANDY’ trademark)

(In association with

22 Roughtons,
Galleywood,
Chelmsford,
Essex, CM2 8PF
TEL: (0245) 76127

S. J. Trott Ltd.)

e Circle No. 175
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APPLE 1l

Apple || 16K 750.00
Apple {I 32K 819.00
Apple i1 48K 888.00
Disk Drive with Controlier 398.00
Disk Drive without Controller 355.00
Parallel Printer Card 110.00
Communication Card 132.00
Super Talker 190.00
High Speed Serial Card 110.00
Applesoft Rom Card 110.00
Speech Lab 127.00
Apple Clock 140.00
Carry Case 25.00
16K Ram Add-On Memory 69.00
Apple Il Basic Manual 6.00
Apple || Reference Manual 6.00
Applesoft Reference Manual 6.00
Corvus Il Fixed Disk {10 Meg) 3,500.00
Super Sony 14" T.V. 300.00
Super Colour Interface 90.00

COMMODORE BUSINESS SYSTEMS

PET 2001-4 Computer 460.00
PET 2001-8 Computer 550.00
PET 2001-16N Computer 675.00
PET 2001-32N Computer 795.00
PET 2023 Printer 550.00
PET 3022 Printer 645.00
PET 2040 Dual Floppy
Disk 795.00
IEEE to IEEE Connector 25.00
PET to IEEE Connector 20.00
C2N Cassette Deck 55.00
KIM 1 Micro
computer 99.95
KIM 38 8K Memory
Expansion 129.95
KIM 4 Motherboard 69.95
PET Users Handbook 5.00
6500 Programming Manual 5.00
6500 Hardware Manual 5.00

¥
=y

Send S.A.E. for our extensive book list.
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with confidence
from the specialists

HD BDmPUTEHS

Stock a full range under one roof

PRINTERS RS232

Micro Printer M879 695.00
Teletype 43 Pin Feed 850.00
Teletype 43 Dual Feed 950.00
Digital Decwriter LA 34 860.00
Digital Decwriter LA 36 850.00
Whymark 201 40 Column 395.00
Perkin Elmer *Pussycat’’

Thermal Page Printer

N.E.C. Spinwriter

Trendcom 100

Trendcom Interface

(Apple Il or PET) 49.00
PET ADD-ONS

Memory Boards

Expandamem 16K 295.00
Expandamem 24K 320.00
Expandamem 32K 392.00
Interface

|IEEE - RS232 Unidirectional 85.00
IEEE - RS232 Bidirectional 185.00

AiIM 161 A/D Converter - 16 way 130.00

T.V. Interface 42.00
PET Set (AIM 161) 166.00
Disk System

Compethink Dual Drive

{Old Rom) 795.00
Computhink Dual Drive

(New Rom) 840.00

EXIDY

Exidy Sorcerer 8K
Exidy Sorcerer 16K
Exidy Sorcerer 32K

S 100 Interface

Micropolis Dual Disk

System (630K) 1
Video Display Unit

1/0 Expansion Kit

MISCELLANEOUS

C12 Blank Data Cassettes {per 10)
5% Diskettes (per 10)
Single side/Single density
Double side/Double density
B.A.S.F.
Continuous Single Part Paper
8 x 12 (2,000 sheets)
9 x 11 (2,000 sheets)
Edge Connectors
12 way
24 way
80 way
Mains Power Adaptor
Input 240v 50H2z
Output 6v/7.5v/9v DC.-300MA
Co-axial Lead Connector (2 metre)
Aerial Splitter
RS232 Printer Connector Cable
Dust Covers (4 colours)
Sound Box

650.00
760.00
859.00
210.00

200.00
240.00
99.00

3.98

30.00
35.00
40.00

156.00
16.00

1.60
2.55
3.00

4.20
2.00
3.60

25.00
8.00

13.99

- “ .}Z’If' SHARP
MZ-80K
. 78 Keys
ASCII standarg
Alphabet (captal and smill fette
Graphic symboi
Bunlt-ln Clock
Clock crcuit time 1s dispiayed accordng 1o

program

A personal computer that
opens the world of programming
to your own fresh ideas!

CRT Display

This unit 15 equipped with a 25¢m (10)
monochrome CRT for up to 1 000 letters
(40 letters x 25 lines) Processing results can
be displayed on the CRT and Il is possible
1o program and edit (additon deletion etc)
while watching the operation for
confirmation

A Technical Masterpiece

A personal computer

that makes futl use of the muiti-functions of
an 8-bit microcomputer (Z-80). this model 1§
certainly one of the most agvanced anywhere
It employs BASIC language. a feature which
provides easy programming even 1o those
totalty unfamiiar with computer operation

HB LOMPUTERS L1U

22 NEWLAND STREET, KETTERING, NORTHANTS.
Tel. (0536) 83922 & 520910 Telex 341297

All prices are exclusive of VAT unless otherwise indicated. All items are sold subject to the Company’s Conditions of Sale.
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HOW TO SOLVE SYSTEMS PROBLEMS
WITHOUT HAVING TO WATCH YOUR LANGUAGE
ZILOG'S MCZ FAMILY. FROM AROUND £4000

The MCZ computer family using Zilog's famous Z80 CPU can Software packages available now include order entry,
solve your problems (or your customers’ problems) more efficiently payroll, purchase, sales and nominal ledgers, stock control,
and economically than ever before. formatting and many more.

Just look at what Zilog offer. To back this up, Zilog offer full maintenance on software

To start, the Zilog system is multi-lingual. Every model and hardware.

has a full five language capability. You can move your programs in
any language up and down the family at will.

Pascal. Rapidly becoming a favourite.

Cobol. For business use — and it’s the highest F o T R
level implementation of Cobol available on a computer in this
price range.

Fortran. Outstanding performance for scientific use at

~ > O|» D
N O

an attractive price. 0 L
Basic. Zilog's version has been extended for both business
and scientific applications. B , c
PLZ. Zilog's own family of systems implementation language. P
The key to the MCZ family’s success is it's RIO
operating system with features normally found only on very high
priced gomputers. For full details of all you need to stay well ahead in
#* Device Independant I/O tomorrow’s world, call Zilog. Now.
Mid-file record insertion or deletion 1
Interactive-and batch command input '

Full set of utilities
Macro assembler

Text editor ‘

The range includes the MCZ 1/05 — a low cost floppy disk z o lo
model, the table-top MCZ 1/20 or MCZ 1/25 rack mounting floppy 1 :

disk computers and the highest performer, MCZ 1/35 cartridge )
disk version with 10 MBytes of storage. Welcome tO tOI_nOIIOW S World

Zilog UK Ltd, Babbage House, King Street, Maidenhead, Berks. Tel: Maidenhead (0628).36131. Telex: 848609.
® Circle No. 177

* % % % %
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THROUGHOUT recorded time there has been no man more disliked
than the inventor of new ways of doing things. Old ways might
not be brilliant, citizens of the more solid kind tend to say, but
they work. New ways could be disastrous. So, when the young
say, ‘“‘Dad, why don’t we . ?*, those citizens sigh.

For some reason this almost immutable law of nature has been
suspended over the last 200 years. So frayed has it now become
that people advertise themselves as ‘innovative’, a term which
in more conservative periods would have right- thinking
persons looking for six feet of stout rope and a convenient
branch.

No-one has more immunity from this natural law than computer
people. Although the -advantages of data processing are very
real in business, banking, insurance and the distributive
trades, they are more advertised than perceptible to the man in
the street.

So far, if anything, computers have been a nuisance. Now, the
microchip revolution promises to make them a menace. The
immunity the computing profession has enjoyed for 20 years
from serious public criticism may well be about to end. As is
foreshadowed in the title of this piece, a crowd of peasants
with clogs is gathering with a glint in their collective eyes.

The first protagonists of computers could see very clearly that
such machines would, potentially, abolish almost all jobs
which require a modest amount of routine skill. That it has
taken almost 40 years to make this foreboding come true is a
testimony to the amount of skill needed for even the simplest-
looking job. Now, that bastion is crumblng. Advances in
software and the rapid growth of computing power on chips
threaten a large number of jobs by the end of the next decade.

It is odd that people outside computing can visualise it much more
clearly than those inside. If you say to the majority of
computing professionals that the chip may destroy life as we
know it, they smile pityingly and say that, on the contrary, the
spread of automation will increase jobs.

In the short term, they are correct. It is all very much harder work
than people outside can guess, but in the long term the
professionals are wrong and the lay persons are right, because
the effects multiply each other. If anyone who knows
something of computing were asked, say, to automate an
office, he would decline because he knows the vast amount of
work needed on word processing, storage, communication,
display.

That reaction over-states the difficulties. The new armies are
converging on the office from a dozen different directions.
Yearly, huge advances are made in data storage and retrieval.
Advances are being made in providing digital exchanges,
satellites, high-speed cables. Display devices are improving
vastly. Thousands of people are at work on graphics and
linguistics, on intelligent databases and printers.

All those advances are like rival gueritfa bands creeping-up on an
enemy strongpoint, under cover, up separate valleys from
separate directions. You could stand on the ramparts of the
threatened fort and see only a wisp of smoke from a camp fire

person because the simultaneous assaults are being made by
autonomous bands who may well be almost unaware of each
other’s existence. Yet, one day, they will all meet at ‘Fort
Office’ and abolish it.

The peasants quietly tilling the fields around the protective castle
know that the woods are full of bandits. The bandits know
only how small is their band and how far they have to go. The
peasants are correct when they slip off their clogs and hold
them by the heel, when they pick up rocks from the fields and
look around for a target.

The campaign is not fought in one fell swoop. It has already
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on the horizon. The fullness of the threat is known to no single.

A crowd of peasants with clogs

started. One of the first bands of peasantry to take the threat
seriously was the ASTMS — Association of Scientific
Technical and Managerial Staffs — whose members, one
might suppose, to be towards the forefront of the threat.

The union’s argument is simple. The days when fears of
unemployment caused by computing could be discounted have
definitely vanished. The lengthy and dispassionate discussion
document — Technological Change Employment and the
Need for Collective Bargaining — gives many examples of
employment erased by automation.

Phillips expects to have to reduce its near half-million workforce
by a half in 10 years. Western Electric, the main American
supplier of telephone exchanges, expects to reduce its labour
from 39.000 in 1970 to 17,400 in 1980. As many as 128,000
workers in the U.S. car industry will lose their jobs by 1985. The
Japanese Methodology for Unmanned Manufacture factory
could use a control crew of 10 to do the work of 700. Although
British industry lags behind, and perhaps just as well in many
ways, examples are quoted from the insurance industry of staff
savings between 30 and 70 percent.

Some industries are so mechanised already that they cannot be
automated — for instance, farming. Yet there is little doubt
that the ASTMS predictions of 3.8 million people unemployed
in Britain by 1985 and 5.2 million by 1991 are of the right
sort of magnitude.

Many of the promised benefits of the chip can only be good. The
abolition of dirty, dangerous and, above all, boring work must
be an advance for civilisation. The difficulty is the speed with
which change happens. A generation of workers lasts 40 years.
In that time an industry can disappear and another take its
place without too much strain. Perhaps, if society made a
determined effort, we could cope with major change over 20
years. If, by some malign miracle, all the wonders the chip
promises were installed by the end of next week, the effect
would be worse than World War III.

What compounds our problems is that we are competing with
societies which take a much tougher line about social
disruption. In some countries, if a factory automates half its
workers out of a job, they are invited to leave, and if they try
to return with sabots in their hands, intending to deal with the
offending machinery in the time-honoured way, the army will
stop them — dead, if necessary. '

In Britain, we are used to a much gentler level of industrial strife.
We opt almost automatically for the soft solution, for
industrial inefficiency rather than para-military riot police and
barbed wire in the streets.

It is one of Britain’s admired assets. It is difficult to see how we
can retain it while automating our production industry to
compete with tougher and cheaper nations. Rather, we should
adopt a higher strategy. We should tolerate a level of industrial
inefficiency in our manufacture to make the transition easier,
while concentrating our efforts on the crucial technology.

The American system has proved to be a great success in creating
hardware. Computing power is no longer a problem; the IBM
370 on a chip is a realistic target by 1990. The problem now is
software, the skill to blend that computing power with the
incredibly complex traditions of politics, business, language,
in living societies. There the Americans may be at a
disadvantage, and the Europeans, with our older and subtler
social skills, find ourselves to the fore.

There are certainly huge opportunities, particularly, one would
imagine, for the kind of people who read this magazine but let
us be warned by ASTMS that the peasants are gathering,
watching, weighing their sabots in their hands. " We must all be
very careful.
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MSI 6800: At the root of every good system.

Strumech Engineering Electronic Developments Limited
Portland House, Coppice Side, Brownhills, Walsali, West Midlands.Telephone 05433 4321

* Circle No. 178
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our adviee or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Magic square
MY “PROCESSOR” is a humble TI 59
calculator — I don’t have a printer — and
the noughts and crosses programs are
beyond its capacity. About two years ago,
soon after I bought the calculator, I
decided to try to create a noughts and
crosses program. The key to this I found
in a simple mathematical model for the
game. ! have no way of knowing whether
this is an original idea. ’

Thinking of the game I realised its
structure and winning forms corres-
ponded exactly to a 3 x 3 ‘‘magic’’ square.
As shown, I chose a square using the
numbers one to nine.

The winning lines all add up to 15. So'l

2 7 6
4 3 8

—— =) Winning line

" program the calculator to search for lines
adding up to 15 and to block any moves of
its opponents.

So far | have programmed the calcu-
lator to play first. The first few moves are
rather predictable, of course, and I have
programmed it to start on the centre
square — the calculator displays 5 for
this. My move is made by keying-in the
number corresponding to the particular
square in which I wish to put my 0. I have
biased the second move — for the calcu-
lator — for the corners, which you will
notice are all even numbers, a property
which is useful later in the program.

Although the first few moves are some-
what boring, once the game develops the
calculator searches for numbers needed to
make its stored moves up to the ‘‘magic’’
15. If this is not possible it blocks its
opponent’s move. You must always be
careful that the move the calculator

produces has not already occurred, of

course.

1 won’t go into all the details of my
program, but using this basis I expect
sophisticated programs may be produced
for many types of processor.

I believe that this type of program has
important lessons for those in the Arti-
ficial Intelligence field. To start, it uses
patterns which are already part of the
calculator logic — the numbers 1 to 9,
simple addition, subtraction and
comparison. The human brain, emulation
of which is the goal, has its own para-
meters, but many of them are visual
patterns which a computer cannot under-
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stand without digitisation and inter-
pretation.

In this noughts and crosses program, [
have replaced the visual pattern of a line
with the numerical pattern, those numbers
adding to 15.

Possibly more work should be done
into defining rigidly what basic patterns
the brain uses. When they are found, the
search for mathematical substitutes
should begin, thus enabling a machine to
“‘think’’ like a human.

Although I know very little about the

study of the operation of the mind, I think

that the basic patterns found will be

mostly visual, like the line idea in noughts

and crosses. it was Einstein who said he

thought in pictures and I believe it will be

shown that we all do. For the human

brain, the number is the abstraction for
the computer, the visual must be.

Baldur Van Lew,

Newtownards,

Co. Down,

Apple discs

YOU MALIGN the Apple I DOS 3.2 in your
October review; there is no problem with
multi-file access. The misconception is
that PRINT D “WRITEFILENAME”
should be associated with PRINT D
“OPENFILENAME’’ in the program
sequence. Rather, it should be placed
immediately before the INPUT or PRINT
statements which read or write a line or
record.

It is advisable to follow the statements
by PRINT DS$. In this way any number of
files may be referenced and interleaved
with keyboard input, screen printing,
hard copy printing. DOS ensures that only
the logically necessary physical reads and
writes are performed.

The following programe will write
records consisting of single strings to files
A and B. Each file is deemed to contain
no more than 101 records of length 10
bytes. The keyboard input determines
which file and which record each string is
written to.

John Kilpatrick,
Sheffield.

10 0 = CHR$ (4)

20 PRINT D$“OFENA,L10"

30 PRINT D$"OFPENB,L10"

40 REM KEYBOARD INPUT

30 INFUT "FILE A OR EB? "iF$:
60  INPUT "RECORD NO.? ";R:
70 INPUT “TEXT? ":AS$:
100

IF Fs$ (

o]

110 PRINT A$: REM WRITE RECORD
120
130

200

GOTO 40
PRINT Ds"CLOSE"

“A" OR Fs$ )
IF R < O0ORRK ) 100 GOTO 200

IF LEN (A$) ) 9 GOTO 200

PRINT D$“WRITE"F$",)R“R: REM SWITCH ON WRITE-TO-FILE & STATE RECORD N

Happy customer

FEEDBACK is on occasions critical of
suppliers. Perhaps my experience is more
typical but of the kind which does not
usually inspire a letter.

I ordered a Superboard Il by telephone
on a Friday, asking for it to be modified
to SOHz standard, fitted with modulator,
and supplied with a power pack. It was
delivered personally the following
Wednesday and the proprietor of the firm
spent some two hours checking that it
worked in'all modes, and fixing a fault on
my cassette recorder — dirty heads.
Because the company was out of stock of
power packs, I have a very expensive-
looking one on loan from the service
department.

Having made a tape of a Starwars game
for my 12-year-old, the supplier insisted
that I telephoned if I had ‘any problems.
He then explained that the price had gone
down since I placed my order, so the bill
was less than [ had anticipated.

My thanks to CTS of Littleborough,
and to Practical Computing Shop-
window, where I saw the advertisement.

As far as the Superboard is concerned, |
have found the problems in your review
are almost irrelevant. 1 can’t see why I
should want to dump at less than full
screen width. CTS supplies a subroutine
to get round the problem anyway. I can
debug happily with a few stop statements.

I'm no enthusiast for machine code
when I have 8K of Basic. I am still
astounded at how easy and versatile it is to
use, and at the price I can not see any
competition. John Freeman,

Stockpert.
Birth problems
1 AM SURPRISED that there were no com-
ments in your October issue on John
Dodridge’s program (Tandy forum,
September) presenting a programming
solution to the *‘Birthday problem*’.

While Dodridge’s program is neat
and elegant, it indicates one reason why
software producers are so often criticised
— it produces the correct answer to the
wrong problem.

This is because the problem is badly-
(continued on page 55)

"B GOTO 200

PRINT D$: REM SWITCH OFF WRITE-TO-FILE




Upgrade your PET...

. . . with the ACT PETSOFT

PROFESSIONAL DISK SYST

’
A complete stand-alone system for the Commodore PET 0 K M/lne /
allowing up to 800,000 bytes of mass storage online. M 7‘0 '

Designed by Compu/Think for business use, this

|

powerful double density system offers complete random MRP
or sequential file access and support. 800K Dual headed double density dual £| 095
The Disk Operating System is in a ROM which plugs : . disk for 16K and 32K (new ROM) »

PETs
400K ez £840
400K 55 r Rlauires Expamdamon 57 99
24K e, el memen £390
Prices exclude VAT.

PET is the trademark of Commodore who recommend PETACT
Business Systems.

directly into 16K and 32K (new ROM) PETs, or via an
Expandamem memory expansion board for 8K PETs.
The Disk Operating System adds 16 extra easy-to-use
commands to PETs BASIC. The Disk unit comes with a
complete set of utility programs and a comprehensive
manual.

Supported by PETACT Business Software:
Sales Accounting, Invoicing, Purchase Account-
ing, and soon Stock Control and Payroll

More memory power for your money
Reliable and easy to use

Languages supported include BASIC, 6502
Assembler, FORTH, FIFTH, PLM, PILOT, CESIL
and soon FORTRAN and PASCAL

Wide range of PETSOFT programs including

Postcode

Try the ACT PETSOFT Professional Disk System and software at
Beymallf58i- Stack Controlittl your PET dealer or write to us for full details and the name of
Supports the Pagemate Database  £299 your nearest stockist.
Prices exclude VAT
Calll L A Ee ey - o, N
| y Radclyffe House, 66-68 Hagley Road, Edgbaston, Birmingham
[ B16 8PF. Telephone: 021-455 8686 Telex: 339396 |
7 i >
\,‘f. .b - ' My name is ‘
[r-\ Please send me details of the ;
| PETSOFT PROFESSIONAL liveat |
) DISK SYSTEM |
|

[ have a new/old ROM PET

e Circle No. 179
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(continued from page 53)

formulated. The program solves the
problem for the situation where we are
seeking to calculate the probability of at
least two people having the same birthday
— excluding the year of birth — not the
probability of two people having the same
birthday.

In probability theory, the word “‘two’’
means ‘‘exactly two’’, not ‘“at least two’’.
The logic of the difference between the
two formulations, and its effect upon the
mathematics of the problem, can be
found in most standard tests on
probability theory.

Additionally, the assumptions made in
the solution should be made explicit.
Thus, it is important to state that it is
assumed that there are no seasonal
fluctuations in the birth pattern. It would
also have been better to use the term
‘birthday’ rather than ‘‘birth date’’. The
latter is an unusual expression which
implies the inclusion of the year of birth
— which is specifically excluded from the
problem — whereas the former more
often than not excludes the year of birth.

Clive Loveluck, Director,
Ulster Management Centre,
Co. Antrim.

Time to blush

THE BENEFITS I’ve received from my sub-
scription to Practical Computing have
been more tangible than enjoyable
reading. Your reviews of small systems on
the market are generally packed with
useful information, and were a great help
to me when I decided to buy a micro-
computer. It was a simple matter to
peruse all your back issues to decide which
system suited my needs. Perhaps the way |
purchased the system would interest you.

Having decided to buy a TRS-80, I
found that the price in Israel of a system
with Level II Basic and 16K RAM was
about twice the price of the same system
in England, or roughly three and a half
times the price in the States. So I decided
to import a system privately from the
States. That is when the fun began.

Knowing next to nothing about
electronics, it was an unpleasant surprise
to find that I could not use the system in
Israel, because of the difference in line
frequencies — in Israel (as in England) the
frequency is S0Hz, as opposed to 60Hz in
the States. Radio Shack sells only 60Hz
VDU monitors outside the States, and
even buy buying a system in England and
thereby paying double import duties —
British and Israeli — I would still have
saved several hundred dollars on the local
price.

Not wanting to waste my limited budget
on unnecessary taxes, I decided to buy
only the keyboard in the States with Level
11 Basic and 4K, which cost me $450, a
16K upgrade kit for $100 — not from
Radio Shack — and a UHF modulator
and 220V power supply in England.

Taxes here on microcomputers were
abut 50 percent, and, after all the
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expenses, I paid roughly half the local
price. To cure the slight ‘‘video shakes’’
caused by using 60Hz equipment with a
SOHz TV, I intend performing either the
minor surgery described in September’s
Tandy forum, or to buy the modification
from Comp Computer Components for
£7.50.

The point I am making is that contrary
to what the importers would have us
believe, American equipment will often
run on European current with slight —
often very slight — modification. So it is
possible frequently to save money if you
are willing to do the importing yourself.
Even with the lower taxes in England, the
system I bought would still cost about
£100 less than the lowest price there, if
imported privately.

Another point; recently I had the
wonderful opportunity of some hands-on
experience on three systems — Apple, Pet
and TRS-80. The impression I received
was that the disc drives supplied by Radio
Shack worked considerably slower than
those I used with the Pet, besides the fact
that storage capabilities on the Radio
Shack drive are nowhere near those the
Pet used.

I am glad to see that there are now other
drives on the market suitable for use with
the TRS-80, which greatly increase storage
capabilities of the latter, especially since
the DOS and other necessary software —
e.g., disc basic — take up over 30K,
leaving you with a mere 55K of storage
space on the first Radio Shack drive. With
the new, better drives, that problem
would seem to cease to exist. Still, it
would be pleasant to have the DOS in

ROM.
o R. Schreiber,
Jerusalem, Israel.

Ellipses

REFERRING to the reply to Paul Benham’s
letter concerning the simulation of comet
orbitals on a computer screen, a slight
misunderstanding seems to have arisen —
Feedback, September, 1979.

Tingey makes the statement that to
draw an ellipse or circle it is necessary to
use Lissajous figures. That is not so.
Although it is possible to use this' method
it would be just as effective as a visual aid
to use the high-resolution graphics
capabilities of many of the present micro
computers, e.g. Apple II, TI 99/4,
Compucolor. It is not too difficult to
deduce equations of the form.

asint
(bcost

which can then be plotted as a graph on
the screen.

The real difficulty arises when trying to
simulate an orbital at the actual speed or
scaled-up speed. This is certainly possible
with a real-time clock and high-resolution
graphics but Tingey would certainly be
hard put to modulate the speed of an
oscilloscope trade at the required speed.

If Benham wishes to deduce suitable
equations for this, may I suggest the book

e ———————————c g |20

Teach Yourself Dynamics.

Finally, for anybody interested in
comparison of prices here and in the
States of microcomputers, may I point
out that the proposed British price of
approximately £700 for the TI 99/4 is
about four times the predicted price TI
was to charge ($300) to $500 according to
the September magazine. For anybody
who might point out that this was for a
different model, this U.S. price was
indeed for the monitorless console as it
will be sold in the U K.

P. J. A White,
Harpenden, Herts.

Noughts and crosses

1 was fascinated by the article and
program of Trevor Lusty on Artificial
Intelligence. As I have a Pet (8K) I found
a certain difficulty in getting the program

to print. The following slight alteration

may help others:
3660 PRINT L3 *(TWOspaces)”; ** * add 3710 PRINT.
Line 3710 ‘opens’ the square somewhat.
The idea is from Donald Alcock’s
Hlustrating Basic on his page 98 when
explaining the long way around ‘Mat
Print’, which Pet does not have.
J. Patterson,
Leeds.
RE Trevor Lusty’s learning programe, I
found the main ideas very interesting and
the presentation clear. Surely, however,
lines 2340 and 3660 should read:

2340 LET T2 = T2 + T1°(CI0 (6-ZN1)) (for pattern no.
to agree with that given in text) 3660 PRINT L8 {M8);*" **;
{L8 is a onc dimensional array).

Note, also, that at least five moves must
be made before a win is possible, so that
using the win-testing subroutine earlier is
unnecessary. Running time could be
shortened by taking account of this:

2090 ) Kieran Lundy,

IF M9 «S THEN 2280
2530 ) Scarborough.

No sorcery

IN RESPONSE to your Editorial ‘The Real
World® (September), I would like to
inform you of some of my experiences
with an Exidy Sorcerer 32K. Firstly, I wish
to state that this is an excellent machine
which lines up to its title of ‘computer’. I
say this having had seven years’ exper-
ience, programming in Basic on the
Hatfield Polytechnic Digital 10.

The Sorcerer was bought with the
intention of developing an interactive
engineering analysis program, using
graphics. This has so far been its almost
sole use.

The 32K memory proved more than
adequate for a program which was large,
and also required many variables.

It is easy to plot graphs to the full
screen resolution (512 X 240) provided
only one dot is required per character
location.

The Basic compiler lacks certain
features found in other versions — user
functions are only single variable; no print
formatting; no statement to output to a
printer. This results is printouts which

(continued on page 57)
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SORCERER

Now becomes a professional
word processor...as well!

The Sorcerer Computer is a completely assembled and tested BASIC programming manual and cassette/video cables, connection
computer system ready to plug in and use. The standard configuartion for $100 bus expansion unit.
includes 63 key typewriter-style keyboard and 16 key numeric pad,

dual cassette 1/0, with remote computer control at 300 and 1200 The Word Processor Pac creates, edits, re-arranges and formats text.
baud data rates, R$232 serial 1/0 for communication, parallel port Features include auto wraparound, dynamic cursor contrbl, variable
for direct Centronics printer attachment, 280 processor, 4K ROM line length, global search and replace, holding buffer for re-arrangement
operating system, BK Microsoft BASIC in separate plug-in Rom of text, right justification, line width and line to line spacing, under-
PacTM cartridge, composite video of 64 chars 30 lines, 128 upper/ lining or boldfacing, text merging.and a macro-facility permitting
lower case ASCH character set and a 128 user-defined graphic tasks such as form letter typing, multiple column printing or auto-
symbols, up to 32K on-board RAM memory, operators manual, matic forms entry. 1
. LANCASHIRE
NOW CONTACT YOUR LOCAL DEALER 051-2272535 MICRODIGITAL 25 Brunswick St., Liverpool L2 BJ
WEST YORKSHIRE
PRICES £ 0535 65094 BASIC COMPUTING Oakville, Oakworth Rd., Keighley
8K Sorcerer 650.00  SHEFFIELD
.. OR SEND COUPON 16K Sorcerer 760.00  0742-668767 E.S. MICROCOMPUTERS 7 Berkiey Precint, Ecclesall Rd., S11
. 8PN
9.00
FOR FURTHER i iy gs
@K Duai QisiBoive 12008 ggg-g’;oq;#ﬁnn A/V SERVICES 3 Swifts Bid High St., B
9 . . wifts 8., Hi ., Bangor,
INFORMATION 143K Single Disc Drive 500.00  Ginredd Yoo By 9
$100 Expansion Unit 210.00
p 5 AVON
Line Printer 850.00 572202375 ELECTROPRINT 5 Kingsdown Parade, Bristol BS6 5UD
Video Display 240.00
Development Pack 70.00  NORTHANTS

. 0536-83922 H.B. COMPUTERS LTD., 22 Newland St., Ketteri
Technical Manual 895 - W ng
Daisvwheel type printer 1,900.00 ggzagum&ECOumies

Word processing pack 80.00 063530505 NEWBEAR COMPUTING STORE, 40 Bartholomew St,
Video/disc unit 1,800.00 Newbury RG14 5LL
16K Memory expansion 110.00 0753 22855 SLOUGH MICROSHOP, 120 High Street, Slough

KENT
01-300 0380 INFORMEX 61 Harland Avenue, Sidcup, DA15 7NY

SURREY
0276-34044 MICROBITS 34b London Rd., Blackwater, Camberiey

01688 0088 EMG MICROCOMPUTERS LTD. 30 Heathfield Road, Croydon
0276-62506 7. & V.J. MICROCOMPUTERS 165 London Rd., Camberley

CHESHIRE
061-445 8588 MICROPUTE 7 Westbourne, Manchester M20 8JA




(continued from page 55)
contain all the garbage used to run
programs.

The manuals supplied with the machine
are adequate for a beginner but omit most
useful information such as how to connect
a printer. A Sorcerer Technical Manual is

essential. C.M. Felgate,
Cheshunt, Herts.

Star-Trek veracity

NOT MUCH to do with micro-computing
but we were fascinated by a paper in the
Journal of the British Interplanetary
Society Vol 30, pp99-104, 1977; Detection
of Starships by D R J Viewing et al. The
authors look at different types of starships
and the chances we might have of spotting
them and conclude that ‘‘No matter how
awesome the starship might be in a terres-
trial context, it is in its own environment
— inter-stellar space — virtually
invisible.”’

Perhaps authors of future Star-Trek
programs might like to take these
considerations into account?

From Newcastle

THE NEWCASTLE Personal Computer
Society sent us its newsletter — well-
produced and interesting. Computer
freaks in the north-east might find ‘it
worth contacting the society. If, that is,
they can find someone to contact.

It seems to be a rule of small newsletters
never to give a contact address or tele-
phone number. Editor P Scargill, how-
ever, incautiously admits in one issue to
the telephone number North Shields
73905.

Computers in schools

COMPUTERS IN SCHOOLS is the new title of
the journal of MUSE, the national body
for co-ordinating interest in mini and
micro computing in secondary education.
We were delighted to receive the
September issue with its new format, new
publisher (Longmans) and new editor,
Bryan Spielman, who writes in this issue
on the rivalry between the Eurapple and
the ITT.

Computers in Schools is available at
£1.25 per issue from Charles Sweeten, the
honorary secretary of MUSE, at 18 South
Road, Oundle, Peterborough.

TV challenge

'HAVING WORKED as an electronic engineer
in the television industry for the last 13
years, I cannot allow your article
(October, 1979) on David Graham'’s work
to go without comment.

A number of staggering generalisations
were made which can only mislead. the
reference to portable TV cameras and
recorders presumably refers to ENG/EFP
equipment which, while it certainly has a
place in journalism, can in no way replace
existing equipment without substantial a
lowering of technical standards.

Those of us who have seen programmes
originated in Italy, the U.S. and the like,
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using these techniques would be horrified
to see this appear on U.K. TV screens. |
would be the first to agree that over-
manning occurs in the TV industry but
that is a union problem rather than a
technical one.

Computers are making significant
inroads into TV studio technology,
perhaps too slowly, but computer-
controlled lighting grids, switching
matrices and vision mixers exist and it is
not the engineers who are ‘knocked-out’,
as Graham suggests, but the production

ISR 1. Hill
Criticisms

THERE HAS been much at fault with every
issue of Practical Computing. Readers
may well be contemplating spending
hundreds, or even thousands, of pounds
on a microcomputer and might expect
from such a publication informed,
professional advice, and accurate,
responsibly-presented reviews and
information.

Unfortunately, the advice, information
and reviews are not only often inaccurate
but are nearly always very much out-of-
date. We appreciate you are trying to keep
up with a very fast-moving industry and
that such a task is not easy, although the
American publications seem to manage
very well indeed, but there is no excuse for
unreasonable and misleading reviews and
unhelpful and misinformed advice.

The over-all impression is one of a
publication prepared not only for
amateurs but also by amateurs.

To illustrate our criticisms we could use
almost any review of hardware, software
or documentation which has appeared but
we have chosen a recent example — the
review of Robert Rogers’ The Users’
Guide to North Star Basic, which
appeared in the October 1979 issue, to
highlight the apparent lack of knowledge
and experience on the part of your
reviewers and which typifies the
misleading information given to readers.

In the paragraph ‘Secrets’, your
reviewer says ‘. .. how to print to an
external printer in Basic (sic), a procedure
which we (who?) regard as a flaw ion the
North Star Basic.’’ For the benefit of
readers not familiar with North Star Basic
I feel that it is very important to draw to
their attention the versatility and
sophitication of the North Star’s
implementation of the PRINT statement,
a versatility and sophisication not found
in the Microsoft Basic implementation.

In North Star Basic, to print to any
port, the appropriate format is PRINTTi,
followed by the print list, where i is a
numeric expression denoting the symbolic
address of the desired 1/0 port. Normally,
1 = O for the first serial port, or VDU,
and i = 1 for the printer, or second serial
port.

Thus a program may print to either the
VDU or printer by changing the value of i.
To ensure conformity with other Basics,

E—————————eeesmeessmes [Toedback meme—

PRINTfi, where i = 0, may be
abbreviated to PRINT.

The North Star Basic implementation
of the PRINT statement has the versatility
necessary for sophisticated software.
And, of course, is detai'ed in the North
Star Basic manual.

It is also stated that ¢“. . . data files . . .
must be created and/or deleted when in
DOS.” This is not true. These functions
have been implemented in versions of
North Star Basic obtainable in this
country since the end of 1978, if not
earlier.

The conclusion states: ‘“There is a lack
of good North Star documentation . . .”’.
This is also untrue. Excellent manuals
have been supplied by North Star since
1978 and have been readily available in
this country for about eight or nine
months, thus making Rogers’ book
unnecessary for all except those with no
computing experience.

I hope that there are drastic
improvements in the quality of material
appearing in Practical Computing in the
next few months. Such improvements are
urgently needed.

Andrew Ward

Hotel MicroSystems Ltd

London, NW8

e It is easy to make sweeping criticisms of

incompetence and difficult to refute them
in detail.

In this case, our review of Rogers’ book
concerned the book, not North Star
Basic. Let us assume for the moment that
Rogers was wrong about the points to
which Ward takes exception. Surely, if
someone who has written a book about
this implementation of the language can
be incorrect, then the ordinary reader
should be aware of difficulties which may
be in store?

Ward says, and he probably does not
mean it as a compliment, that Practical
Computing gives the impression of being
prepared ‘by amateurs’. To a large extent
that is true and we are not shy about it. In
the flood of computing power micro have
released, almost all are amateurs.

An amateur readershipo needs an
amateur magazine. We are baffled by the
same things as you; we are pleased by the
same successes as you are. If the
readership wished for a magazine run by
omniscient professionals who never make
a mistake, there are others from which to
choose. They, presumbly, do not choose
such a magazine because they know they
would not learn much from it.

Ignorance is a journalist’s main stock-
in-trade — knowledge is his enemy. He
should know very slightly more than his
readers and that only because he learned it
yesterday. By tomorrow he will have
passed on the knowledge and all will have
the same level of knowledge, or
ignorance.

If in the process we mislead you
occasionally, we are sorry. We also
mislead ourselves. M|
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How to make your ideas
turn to money

AS THE National Research and
Development Corporation
celebrated its birthday, the
Corporation was criticised by
New Scientist for its lack of
support for the small inventor,
including those who have new
ideas for microprocessor
applications.

A reply by the chairman of
NRDC has been circulated,
stating: ‘‘Money by itself may
often be of no real value to a
small inventor. Someone once
said that offering money to a
small inventor is like giving a
bottle of chilled champagne to
a man dying of thirst in the
Sahara Desert. In  his
desperation to open the bottle,
our thirsty man breaks off the
neck, spills half the wine, cuts
himself badly and, having
consumed the balance of the
wine, is thirstier than ever half
an hour later’’.

In the last seven years 6,600
applications have been received.
Of those, 44 were considered
worth backing.

New disc
family

MEMOREX CORPORATION has
announced the first in a
planned family of 8in. rigid
disc drives. They have more
than seven times the capacity
of the largest floppy disc drives
in the same space.

Known as Model 101, the
new drive features 11.7
megabytes of fixed storage
capacity on two discs. It has
been designed for OEMs and
includes the usual advantages
of 8in. disc technology,
including reduced package size
and less head mass.

It also has a number of new
features, including a direct
drive spindle motor. By
incorporating the motor with
the hub, Memorex engineers
have managed to eliminate
belts, brackets and side-loaded
bearing wear.

First shipments of the 101
will not start until the first
quarter of next year, when it
should be available for $1,560
in quantities of at least 100
units. Memorex U.K. Ltd is on
Staines (0784) 51488.

58

Far better to sell an idea
once and for all to IBM and
sleep easy at night. Before you
concede, the NRDC is offering
another chance. although you
had better move smartly. It is
sponsoring a competition for
the best invention incorporating
a microprocessor.

Any product which has -a
“programmable microelec-
tronic device’’ and which is not
yet in full-scale production can
win a place on a training course
on how to open champagne
bottles in emergencies.

More seriously though, the
first prize is £10,000 if there is a
working model and £2,000 if
there is not. In addition to the
cash prizes, NRDC will give
‘‘favourable consideration’’ to
investing up to £500,000 in any
of the winning projects, be
subject to the normal terms.
The closing date is December
14.

Another competition is
being organised by Peter-
borough Development Corp-
oration. It is called the

Memorex 8 in. disc drive.

2

National Microelectronics
Competition.

The judges are looking for
the individual or firm with the
best viable idea for using a
microelectronic device. fhe
overall winner will be offered a
new factory of up to 10,000
sq.ft, rent free for a year.
£4,000 cash from Barclays
Bank and the Industrial
and Commercial Finance
Corporation; working capital
at preferential rates; financial
management and support from
Barclays; design and marketing
advice; the services of a
recruitment company; housing
to rent or buy for every worker
recruited; and immediate
consideration for requests of
up to £250,000 venture capital
from the ICFC.

The closing date for the
competition is January 31,
1980. Application forms are
available from Peterborough
Development Corporation, PO
Box 3, Touthill Close, Peter-
borough, PEl1 1UJ. Tele-
phone (0733) 68931. M}

Minifloppy
for Pet

ACT PETSOFT has entered the
hardware market with a
double-density minifloppy
system for the Pet. Developed
by the Californian company
Compu/Think, the Petsoft
professional disc system will
aimed at business users. It is
available in two configurations
which offer either 400,000 or
800,000 bytes of storage on-
line. Prices start at around
£800.

Although double-density
floppies have a reputation for
unreliability, Act Petsoft says:
“We’ve moved one hundred
units in the last month and we
had no complaints.”’

The disc operating system is
in ROM and adds line
additional commands to Pet
Basic. Act can supply many
Petsoft programs.

The Petsoft professional disc
system is available from most |
U.K. Pet dealers. If you have
any difficulty, Act Petsoft
Peripherals is based at
Radcliffe House, 66-68 Hagley
Road, Edgbaston,
Birmingham. Telephone: 021-
455 8585. O
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Computerised clocking system developers David Wood, Richard Danbury, Michael

Benjamin and Jonathan White.

System to work
for ‘slackers’

Viewdata
terminal

from STC

STC, the British arm of ITT,
has introduced its specially-
designed viewdata terminal,
the Novatel. 1t costs at least
£750 for which you have a 7in.
black and white screen/
terminal. Despite the price,
STC predicts that it will have
sold more than 1,000 of them
by the end of the year.

The Novatel has been built
for business use. At 14.lin.
deep, by 11.9in. wide and
7.6in. high, it should fit easily
on to a desk-top. There is a
high-definition 7in. display

" and an anti-reflective screen.

One useful point is that the
Novatel can be connected to a
standard cassette or tape
recorder and any pages
accessed can be recorded and
played-back without recalling
the database. For message-
sending, a socket is also
provided for connecting a full
alphanumeric keyboard.

STC is still appointing
dealers. If you would like to
find out more about the
terminal, telephone STC on 01-
368 1234. ]

EVERY YEAR the British Aero-
space Training Department at
Bristol sponsors pre-university
students for short projects in
which they have 14 weeks and
£150 to produce a money-
spinner for the company.

This year these four
contestants developed a system
to discover ‘slackers’. They
devised a ‘‘computerised atten-
dance clocking system which
could eliminate the use of clock
cards and clerical recording.’’
That means that the company
knows when you arrive, and
when you leave, and cuts wages
accordingly.

The system, which consists
of a reader and central control
unit, was built for only £141.

The reader units, at the left of
the photograph, are supposed
to replace existing time clocks.
The employee has to use a pass
or identification card. The
reader transmits data in the
form of 16-bit words to the
central control unit, from
where the data can be fed, once
a week, to the company’s
mainframe computer.

The reader has a digital
recording system and can
operate from either mains or
battery supplies. It can record
starting and finishing time, for
bonus calculations, and can
also accommodate personnel
working flexible hours. The
central control units can be
matched with up to 250 reader
units.

I ——————— e s | ) ||

Old and new
with Apple

Pascal
APPLE COMPUTER INC has
introduced its version of

Pascal, to be known as Apple
Pascal. It was written by the
University of California in San
Diego and is an implemen-
tation of standard Pascal.

The Apple Pascal is intended
to run on the Apple II and
Apple 11 Plus computers. The
system requires 48KB of
installed memory and one or
more Apple II disc drives.
While the system is intended
primarily to use the Apple
keyboard and monitor, an
external CRT terminal may be
used to give the full 80-
character screen display.

The heart of the language
system is the language card,
which adds 16K to the Apple
48K of RAM. In addition, the
language system includes the
Autostart ROM which
facilitates screen editing of
Basic programs and starts
your disc drive automatically
when you turn on the
computer.

The system includes two new
PROMs for the disc interface
card, which make it possible
for a one-drive system to run
Pascal. It also includes the
Basic diskette, which allows
the user to run Integer and
Applesoft -Basic. |

Catalogue

TRANSAM COMPONENTS has
published a new computer
products catalogue containing
details of products and
specialist services for
microcomputer users in the
U.K. Transam manufactures
the Triton personal computer
system. The catalogue is
available from 12 Chapel
Street, London NWI.
Telephone: 01-402 8137. M|

Forty-track disc capacity

IF TANDY users are still having
trouble with their disc drives,
they could try a new system
designed and developed by
Computer Instruments Ltd of
Chandler’s Ford, Hampshire.
The disc system has been
designed to interface easily
with most micro and
minicomputers, via a suitable
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controller. The unit is based on
the Pertec FD200 microfloppy
disc drive and is directly inter-
face-compatible with the
Shugart Model SA400. The
capacity is 250K per side of
double-density diskette and the-
device is suitable for double or
single-density disc operation.

It claims a 40-track capacity

which will give users 14 percent
extra capacity by comparison
with competitive disc drives.
Transfer rate is 125/250Kbits
per second.

The unit is available from
Rostronics Ltd, 118
Wandsworth High Street,
London SW18.

a
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Triton is impressive

THERE ARE many single-board computers
on the market. Most of them failed to
impress me but I am writing about one of
the few which does. The Triton is British-
designed and enginecered and was
launched in November, 1978.

Transam, the supplier, has not rested
on U.S. laurels, however, but has intro-
duced an expansion motherboard which
will accept plug-in daughter boards to
configure the computer to the user’s
requirements.

The Triton is based on the 8080 pro-
cessor which, although not my personal
favourite, has a considerable following.
The design of the Triton makes it ideal for
the beginner with the minimum of cash
and know-how. Not only is it available as
a complete kit but also as a part-kit, so
that the constructor can choose which
parts to buy and which to use from his
existing stock.

When the constructor outgrows the
initial system, it is easy to expand it, using
a range of plug-in modules based on the
same kit philosophy.

Documentation

An impressive array of documentation
is available. It ranges from simple
construction and how-it-works notes on
the plug-in cards to the mighty half-inch

command set of the Triton.

thick Triton Manual. Between those
extremes are descriptions and listings of
the five alternative firmware packages.
Sufficient detail is given for advanced
programmers to modifying vectors and
pointers, making possible those clever
tricks which are part of the fascination of
programming. Even listings, both source
and object code, of Basic are available.
The beginner need not have the feeling
of being left alone. The Triton User
Group Newsletter is available to provide
news of new products, programming
units, program listings and circuit add-
ons. The issue which I read contained in
its 35 pages a Tiny Basic Startrek program

by Ron Geere

Editor, Independent
Pet User Group Newsletter

— one of the few computer games which
appeals to me — a version of 3D noughts
and crosses and a game called Time Warp.
Hardware items mostly dealt with
analogue interfacing and control
applications.

The 116-page manual contains a de-
tailed description of the Triton, its
construction and assembly. The how-it-

Graham Clifton and Nigel Stride in their London West End shop. On
the bench, centre, the Triton computer. The single-board with 8K of
RAM is in the black portion behind the keyboard. To the left, the
expansion motherboard, with, from front to rear, the trap package
containing assembler and disassembler, 8K of RAM and 7K Scientific
Basic in ROM. On the right, an alternative touch-sensitive keyboard by
Star Devices and a TVM-10 VDU displaying the extensive monitor

works sections covers the power supply,
processor, memory, the peripheral inter-
faces and the VDU graphics. Included are
ASClIl/decimal/hex code tables, a table
of graphic symbols and their correspond-
ing codes and a table of control codes.

Firmware packages

EPROMs are used for all firmware and
Transam allows one to trade-in an
EPROM pack and have it upgraded to
another. That makes it easy to keep
abreast of software improvements, as, for
instance, Pascal might be preferred as an
alternative to Basic.

There is a choice of five Basic firmware
packs. Three of them, the L4.1, L5.1 and
L6.1, represent differing levels of Basic —
tiny, extended and scientific. The latter
lives in nine 2708 EPROMs with a
comprehensive 2K monitor and a 7K Basic
which will handle numbers within the
range 10%*-127 to six-digit precision. To
house the additional EPROMs, an 8K
EPROM card and expansion mother-
board is required. The smaller packs can
be housed on the main pcb.

The monitors increase in versatility for
a minimum of seven single-character
commands in the 1K version to one of the
most comprehensive monitors I have seen
on this type of computer. Its single-
character command set uses all the letters
of the alphabet, except K and Y, to give 24
commands.

Two more packs, the L5.2 and L6.2,
are the same as their .1 equivalent but
designed for use with an 18MHz crystal
instead of the standard 7.2MHz version to
control the processor clock.

One further firmware package is avail-
able, aimed at the machine code
enthusiast. 1t has an 8K EPROM call
TRAP—Triton Resident Assembler Pack-
age. It gives nine facilities which, apart
from the usual editor and two-pass
assembler, includes a disassembler giving
standard Intel mnemonics and the ability
to create a symbol table which will put
labels into listings for clarity.

Further facilities permit the setting of
break points, single-stepping, trace —
which displays register contents after
stepping automatically through each
instruction of a specified block of code —
and a 10-command monitor.

Processor unit

The single board housing the cpu is well
made and clearly laid-out. The circuitry is
conventional, good use being made of LSI
chips appropriate to the tasks performed,
with low-power Schottky devices filling-in
the details.

The keyboard is a full 56-station ASCII
mode! complete with shift-lock, escape
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and control keys. The VDU screen will
accommodate 16 lines of 64 characters.
Use of the shift and control keys should
produce 64 graphic characters from the
keyboard but I found some oddities. The
DEL key does not delete but moves the
cursor left, so one can re-type a character.
To delete, say, 10 characters requires 10
such cursor lefts followed by 10 spaces.
Reset (home) cursor is given as ‘CTRL
\’ and since there are two keys marked
“\ ' I found the wrong one initially. There
are also two ‘=" keys — one produces a
graphics character, the other does not.

Interface

One criticism | have of the graphics was
due to limitations arising from the VDU
chip and graphic generator combination.
The lower area of the dot matrix array
must, by default, be the same as the top
row. That imposes a restriction on the
graphic symbols which can be generated.

Improvement in operation could be
made by using a keyboard which was
VDU-orientated in respect of cursor
controls. I found it an inconvenience to
press two simultaneous and unrelated
keys each time.

The processor has five interfaces —
keyboard port, LED port, cassette inter-
face, TV interface and bus extension. The
TV interface uses the popular Astec
modulator type 1111E36. U.K. modula-

tion standards are used to output a carrier
on TV channel 36. Interlacing of lines is
random; line and field frequencies are
determined by the SFC 96364 VDU chip.
The combination of the two devices
eliminates any synchronisation problems,
such as arises occasionally in the
U.S.-designed equipment.

The casstte interface uses a UART
which drives the Motorola MC14412VL
mode to generate the crystal-derived tones
for the casstte recorder. A ‘mark’ (1) is
1270Hz and a ‘space’ (0) is 1070Hz. The
band rate is determined by a 555 timer
circuit which has an adjustment for fine
frequency-control.

The LED port, as Transam calls it, need
not be used for LEDs. It could be used
equally well to drive a device such as a
printer. A number of spare output lines
exist and would enable handshaking to be
used if necessary.

Expansion

The keyboard data and strobe lines are
connected to port zero. The keyboard
routines does not seem to be interrupt-
driven. There are eight interrupt inputs,
one of which (INT3) is labelled ‘spare to
keyboard’ in the documentation.

The bus extension lines are buffered
from the processor. Additional buffers
are provided on the expansion mother-
board input. The unit reviewed had a

L T T sy ——

ribbon cable of about one metre long and
the length appeared to present no
problems,

The expansion motherboard kit has its
own power supply and the 5V rail can
supply up to 6A with the components
supplied. The printed circuit board, as
*vith all the circuit boards in the system,
has plated-through-hole, double-sized
construction to professional standards.

Conclusions

® The prospective buyer is advised to
study the Transam computer catalogue
to determine the options required and
the best method of purchase.

® Sufficient documentation is provided
to make assembly and testing a
straightforward process and then, if
the constructor still does not have a
working unit, Transam operates a get-
it-going service to purchasers of their
components.

® If your electronics is satisfactory but
the housing is a problem, Transam can
supply a vacuum-formed case.

® It is difficult to design something to
suit everyone within the constraints of
price, reliability and performance. In
this respect the Triton has scored
remarkably well. The piece-wise avail-
ability enables one to tailor the unit to
one’s own requirements and not to pay
for unrequired facilities.

Yes/No
N/A

Practical Computing evaluation

Ease of construction (where
applicable)

4
&

Quality of documentation

Can handle 32K of memory i

Quality of video monitor

Yes/No 2139415
e ol ]
Lower power consumption N V|
Assembly languages Y
Basic fanguage 0 }
Other languages N _: i(— l_ |

Compatibility with other

| "
|

(consider resolution and N/A systems

screen size) i

Sockets for chips Y PPESTANCEN

= Portabitity
Numeric, calculator-type
pad on keyboard N No. of software applications
packages available

Large amount of removable 1

memory, randomly accessible Y Hobby use

Cassette tape recorder Business use

sapabiigy: Shvo 1 Educational use

Qsili-iny FRGRRIS, M Ability to add printer(s)

Eloppy disc capability N Ability to add discs =

Speed of instruction cycle / Ability to add other

Ease of expansion \/ manufacturers’ plug-in memory
Ratings
| = poor; 2 = fair; 3 = average; 4 = good; 5 = excellent. N/A = not
applicable.
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Contrasting Euroapple

with ITT

WHAT HAS the latest European Apple 11,
the Europlus, to offer? How different is it
from the latest ITT 2020? How well do
these computers perform and what can an
owner expect in the way of support and
reliability?

To try to answer those questions and to
shed some light on what makes their
special features tick, Jim Hurst of Micro-
control and I have examined them and
this is a report of our findings. We are
grateful to Microsense Computers Ltd
and to ITT for their help and co-operation
but our investigations and conclusions are
our own.

Apart from the colour of the plastic
case and the keyboard, the two computers
look alike. The case is strong, yet light,
making it more easily portable than
almost any other computer of comparable
capability.

The motherboard of the 2020 is manu-
factured by Apple but is different in
design from the boards in the computers
which bear the Apple name. In the ITT
Basildon factory, the board receives
further modification. The keyboard, too,
is imported from the U.S. but the re-
mainder of the 2020 is home-produced.
Assembly and testing is by the same
procedures of quality control as are used
in the manufacture of other ITT products.

Powerful and fast

The capability, under either brand
name, reflects the flair which is evident in
the concept of the Apple computer. The
functional structure borrows from the
philosophy of large computers rather than
being an ad hoc creation stemming from
the nucleus microprocessor.

They are powerful machines and, for
micros, are fast. In high-resolution
graphics the Apple performs faster than
the ITT.

There is an elegant Integer Basic avail-
able in ROM and an extended Basic in two
versions, to accommodate the two
versions of high-resolution graphics
employed by Apple and ITT respectively.
This extended Basic, called variously
APPLESOFT or PALSOFT, is excellent,
apart from some minor flaws, and meets a
high professional standard. It is also avail-
able in ROM.

The main manuals are produced by
Apple and are literate, lucid, lively,
thorough and accurate, though they could
be enhanced further by the addition of
more non-trivial examples. Unfortun-
ately, some of the programming facilities
described will not work on the 2020, and
the ITT supplementary documentation
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does not cover all the amendments it
should. ITT is trying to correct this but it
would be more satisfactory if the price of
one of its machines included an automatic
after-sales information update service.
There has been talk of an ITT-sponsored
users’ club but as yet there has been no
action.

A good mini-assembler and dis-
assembler are provided in ROM together

colour fringes. The ITT display is the
better one in this respect but the Apple has
a different and, in our view, more legible,
character set.

There are only 40 characters per line,
which is a disadvantage for many
purposes, but there are 24 lines per screen
page. There is no space between consecu-
tive lines, the bottom of one abutting
directly on to the top of the next, and as

Bryan Spielman investigates one of the great micro mysteries —
what is the difference between the two Apples?

with a pseudo machine interpreter which
imitates a 16-bit processor and goes by the
name of Sweet 16. There is a rich
repertoire of monitor commands and a
first-class software front panel. The mini-
assembler and Sweet 16, however, have to
be sacrificed if Applesoft or Palsoft is in
ROM on the main board.

It differs from its predecessor in that it
has ‘Autostart’ ROM. It replaces the
standard system-monitor ROM and, with
disc drive, enables the computer to
function in turnkey mode — it can move
directly into a pre-selected program by
being turned on. It includes improved edit
facilities and gives a less tormenting
response than that to which Apple owners
are accustomed on hitting RESET.

This ROM is all that distinguishes a
Europlus from a plain Eurapple and an
instant update is achieved by plugging it
in. It works equally well in a 2020.

The ease with which one can hit reset
accidentally is a notorious irritant with
these machines. The RESET key is next to
the RETURN key so it is almost impos-
sible to miss. ITT is ahead of Apple in
having corrected the difficulty on its latest
model by linking the RESET key to the
CONTROL key, making it necessary to
press both simultaneously for anything
to result.

Penalty

Those are some of the good points.
What about the other side of the picture?
The first disappointment is in the display;
that applies to both brands but there are
differences. The fact that a well-known
reason for having an Apple or 2020 is that
it can perform in colour means that it is
very likely to be used with a colour TV set.
You can use a colour monitor if you wish
but you would probably be better advised
to spend the money on something else.

The immediate penalty is that image
definition is inferior to the showing by a
monochrome set. Text is fuzzy and in the
case of the Apple has some annoying

standard there is no lower-case. That
makes text a strain to read and must be
considered a major defect.

A further extremely irritating feature is
that the display occupies only 60 percent
of the total available screen area. More-
over, it is not centrally on the screen is the
set is adjusted normally. The ITT display
is slightly larger than that of the Apple,
because of timing circuitry differences.

Disappointment mounts when one finds
that the text is conceived in monochrome
only and cannot ordinarily be mixed with
graphics. Nor can graphics be mixed with
text. It is possible to put four lines as a
caption to a page of graphics, however,
but the text is apt to be revealed in a riot
of colours, whether you like it or not.

Graphics mixtures

The low-resolution graphics give colour
more or less as expected but the resolution
is very low — a maximum of 48 rows of 40
points, those ‘points’ being fearsome
rectangles. The ITT colours are very good
but those of the Apple look washed-out
and also create an effect of worms
wriggling all over them.

The high-resolution graphics are a
mixture of marvels and disasters. They are
extraordinarily easy to use in programs,
with some wonderful facilities which
supposedly draw lines and shapes and put
them anywhere, and enlarge and rotate
them and are full of promise. Alas, the
promise is not always fulfilled. Some of
the facilities work only to a point. The
ITT colours, although subject to the
same disorders of unpredictability as the
Apple, as purer and richer.

Since a change in U.K. distributorship
earlier this year, the Apple 11 — the Euro-
pean version, the Eurapple — has been
sold as standard without colour output.
The price is correspondingly lower and
you have to pay the difference for the
special colour card as an extra. A new
colour card is due from Apple soon which
uses digital techniques. We have tested an
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advance saimple and consider it to be up to
that of the ITT achievement, but no
better. :

The geometry of the high-resolution
graphics reveals a great contrast. The
Apple has a plot grid of 280 x 192 while
the 2020 gives 360 x 192. The extra points
crammed into a horizontal line by the ITT
machine give increased resolution, true,
but also present problems in that the
horizontal scale factor is different from
the vertical one.

A rectangle made up of 40 plots
horizontally by 40 plots vertically, for
instance, is a square on the Apple but not
on the 2020 and it distorts badly when the
facility for rotating shapes is used. Neither
is the Apple perfect. Certain orientations
of arotated shape are accompanied by un-
wanted changes in scale; but how many
low-cost computers can do this kind of
thing at all?

A further consequence of the differ-
ences is an incompatibility of software
between the Apple and the 2020 in cases
where high-resolution routines are
included using machine code. The
problem can be overcome by writing
programs in Applesoft or Palsoft and
runiing them with the interpreter
appropriate to the machine on which they
are running (irrespective of the inter-
preter or machine used when the program
was created).

Simple adjustments

Any such program which runs on a
2020 will run on an Apple provided X co-
ordinates are kept to less than 280. A
program which runs on an Apple might
need a little more adjustment to run a
2020 if they happen to use any of the
Applesoft commands which do not work
on the ITT machine. These adjustments
are usually quite simple, though. For
instance, on the Apple, the instruction

10 HPLOT 0, 0 TO 100, 0 TO 100, 100 TO 0,0
will plot a right angled triangle:

00 100,0

100,100
With the 2020 it is necessary to use
10 HPLOT 0. 0 TO 100, 0: HPLOT TO 100, 100:
HPLOT TO 0.0
and all will be well, although the triangle

won’'t be isosceles.
With the Apple method for high-
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resolution colour, the 53,760 points or
picture elements, on the screen can be
regarded as 7,680 sets of seven. There are
40 of those sets of seven per horizontal
‘line. The state of every point is one set,
whether it is on — i.e. glowing — or off
and, if it is on, what colour it is, is
encoded in one byte of memory. So if, for
example, you plot any of the points with
co-ordinates (0,1) to (6,1), the
information — which points are on, and
in what colour — is contained ih location
$2400 of HI-RES page 1 or $4400 of HI-
RES page 2.

Essentially, the whole method is some-
thing of a cheat. Although you can name
patches of colour to order, you cannot do
the same thing with individual points. The
colour of aggregates of points results from
the mixing of the colours of neighbouring
points. No point is ever white, for
instance, but two horizontally-consecutive
points, when both are on, will always
appear white; because their respective
colours are always complementary.

There are only two colours which any
one point can possibly assume. For
example, the point (0,1) can be either blue
or magenta — or off, of course; but the
point next to it, (1,1), can only be yellow
or green, which are the respective comple-
ments of blue and magenta. I should
remark that these colour names are for
purposes of explanation and might not
exactly describe what emerges in practice.

The inforriation is encoded in memory
like this:

SCREEN (Ist 7 pts of second horizontal line)
read left to right

Ql 2] 31 4 5! 6)
» 8% ¥
on on on on

MEMORY (location $2400)
read right to left

bit: 7 6 &) 4 & 2 | 0
1 [ ¢} | 0 0 [
6l 5) 4, 3 21 8] [oA]

on on off on off off on
colour
choice

Bit 7 of the byte — bit 7 is the eighth
from the right — codes the colour choice.
If bit 7 is 0, the colours of the points (if
on) will be blue-yellow blue-yellow-blue-
yellow-blue, and if bit 7 is 1 they will be
magenta-green-magenta-green-magenta-
green-magenta. So, adding colour to the
above diagram, we have either:

Various colour effects can be produced
on lines and patches by varying the
combinations. Here are some examples:

00

b ¢ /// Y

Appearance: yellow

(a)

A" 7

0,0

Mauve

0,1
. ¥ "
Blué /ﬂ////mm //AYeibw B
0 | 0 0 0 i
or:
0,1

7

GreenV//Greean@n

) Q @
N

7
7

Kk

aqua
()
All those combinations are realisable in
practice but some only by writing special
routines. Using standard the standard

programming provisions, you determine
fcontinued on next page)
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(continued from previous page)
the colour by setting a parameter called
HCOLOR equal to a number from 0-7.

The values 0 and 4 give black — ensure
that a 0 is put into the appropriate bit
corresponding to any point which is
plotted; 3 and 7 give white, obtairied by
ensuring that a 1 is put there. Each of the
remaining four values selects respectively
one of the four possible colours available
on a given line, the particular depending
also on whether the Y co-ordinate is odd
or even. Diagram (a) above corresponds
to HCOLOR =1.

Since any specified colour can be
produced only at alternate points, there is
a 50 percent chance that a point plotted at
random will fail to appear — likewise also
for an entire vertical line.

Because of the inadequacies of the
colour generation effected by the circuitry
which converts the output from NTSC
standard to PAL, when the colours
appear they might, for many purposes,
equally well have been in white. The new
colour card will be improved in this
respect.

Room to spare

We have seen that, for the Apple, 40
bytes of memory are needed for-each
horizontal line of high-resolution points.
So the total number of bytes needed is 192
X 40 = 7,680. Each HI-RES page of
memory is 8K, that is 8192 bytes, whence
there is plenty of room to spare. The
61,920 points on the ITT high-resolution
display, if divided into sets of seven as
with the Apple, would give more sets than
there are bytes in 8K. Hence the Apple
way of doing things is not directly
possible.

So let us abandon the colour-choice bit
and allow each point to be able to light up
in only a single colour. For the effect of
being able to vary colour of the output, at
least for lines and patches, we will have to
rely wholly on the device of varying the
combination of points which are in play.
It is perfectly feasible and allows us to
divide the full number of points into sets
of eight. But 69,120 — 8 = 8,640, which
is still too many to be contained in 8,192
bytes.

The ITT solution is to enlarge the bytes.
Instead of having eight bits to a byte in the
HI-RES memory, it has added a ninth bit.
More precisely, Apple has added it. It is
done by adding an extra 8K-bit RAM
chip, one bit of which is adjoined to each
byte of the HI-RES memory as required.

It is addressed by way of a latch, which
has to be enabled before the ninth bit can
be read or written to, and then has to be
disabled. The extra procedures take time
and contribute to the comparative slow-
ness of the ITT. Another reason for the
slowness is, of course, the need to plot
more points than the Apple to cover the
same horizontal distance.

To the right of the page are the res-
pective patch patterns which are yielded
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by plotting all the points in a patch in
conjunction with the eight possible values
of HCOLOR.

Given a non-black-or-white setting of
HCOLOR there is still a 50 percent chance
of failure of anything appearing on the
screen if you plot a single random point.
Moreover, if the point lights-up, it is likely
to be in an unexpected colour.

Neither Apple nor ITT is at pains to
point-out the limitations of the high-
resolution colour fdcilities. That is a pity,
for provided one understands the
organisation of the colour system it is
possible to take account of it in program-
ming and, without frustration, produce
some very respectable, trouble-free
effects.

Ditferent card

The Apple as sold in the U.S. generates
an NTSC signal on the logic board, which
can be fed directly to American TV sets
and monitors. In the U.K. the signal is
converted to the PAL standard by a plug-
in card which is a rather second-best
affair. In Europe a different card is
needed to convert the sighal to the
SECAM standard. Early forms of the
SECAM card have been even less success-
ful that the PAL card.

Possessors of Eurapples, however,
should be warned that they cannot plan
improved output only by buying an NTSC
monitor, because the clock crystal fitted
in the European model is not of the same
frequency as in machines intended for use
in the States. v

On the English 2020, the PAL signal is
generated on the logic board in identical
fashion to the way the NTSC signal is

produced in the Apple. That enables the
best-quality result to issue without the
fieed for a special card. If the ITT
machine had kept the high-resolution
graphics in the original Apple form, I
think it would have been the better one to
buy on this side of the Atlantic.

With the new colour card the Apple will
constitute a serious challenge to ITT.

There is an established range of ancil-
lary products for the machines and it is
being extended all the time. Most items
are usable freely with either brand of
computer but there is the inevitable small
difference.

Langiiages available for the Apple/2020
include FORTH, which is reported to be
very good, and a version of PILOT called
APPILOT which is on disc, includes the
facility for wusing the Iow-resolution
graphics, and is first-rate. There is a
Pascal system, including a card with
impressive firmware and an extra 16K
dedicated RAM.

Conclusions

® This account is critical and should not
be taken to imply that the two are not
good machines. On the contrary, they
are so good that they merit this kind of
scrutiny.

® Both are expandable and it is easy to
make modifications to existing
machines.

® Any Apple or ITT 2020 can be im-
proved by suitable provisions from
the manufacturers, if they choose,
and could still have a good part to
play for some time after many of their
contemporaries are obsolete. ]
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Corvus hard disc for Apple

THE STANDARD Apple II floppy disc
system provides 110 kilobytes of storage
per drive, immediately accessible to the
computer. What that means, for example,
to a sales ledger program, is that the
Apple is limited to about 600 customers
and 1,600 transactions. What is more, the
speed at which the computer can print
reports is often limited by the disc, and
certainly it is a tedious operation to have
the computer search 600 names on disc for
an account number you have forgotten.

So the Apple or, indeed, any micro-
computer, would be improved by using a
faster disc system with a greater capacity,
like the Corvus 11A hard disc system. It
provides 9.5 megabytes of storage, all
immediately accessible, and is claimed to
be about 10 times faster than mini-
floppy discs; 9.5 megabytes is sufficient to
store;

@ 50,000 customer names and addresses;

® 4,000 pages of poetry, report, manual;

@ one-sixth of the Encyclopaedia Brit-
annica;

® 12 hours of digitised speech;

® 1,000 Apple high-resolution graphics
pictures;

® One second of colour TV signal.

The disc system we had for review was
in three parts. The main unit is the drive,
which is a black box 500mm by 150mm by
200mm. There is a separate power supply
unit which is about half the size of the
drive. Finally, there is an interface printed
circuit board which plugs into a slot in the
Apple in the standard way.

Simple process

A brief instruction booklet and two
warning notices were also supplied. The
system was already assembled but all that
appears to be necessary is to plug it
together. The instructions for doing so
were complete and comprehensible; the
process would probably be no more
difficult than installing an Apple floppy
disc or printer.

Starting the drive working was equally
simple. Turn the drive on at its power
supply and the disc starts to rotate. It
takes about 15 seconds to reach speed and
the booklet warns you to wait that long
before trying to use it. Unlike a
minifloppy drive, this rotates all the time
it is switched on, rather than only when
access to date is required. When the disc is
ready, type PR# 4 on the Apple keyboard
and in two seconds the Corvus banner
appears on the screen and the Corvus disc
operating system is installed in the
computer.

On an Apple Plus, the PR # 4 should be
unnecessary; the drive should boot itself
automatically when the Apple is turned-
on.
To the user at the Apple keyboard the
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disc system seems much the same as the
floppy disc operating system (DOS). All
the usual CATALOG, DELETE, RUN,
LOAD and OPEN commands are there.
There is little new to learn. The only
difference is that the Corvus disc is
organised to look exactly like 82 floppy
disc drives.

To choose among the 82 so-called
volumes, you use the volume parameter
on disc commands. In the normal Apple
DOS, that is used to check that the correct
disc has been inserted in the drive. So a

by Mike Gardner

Corvus disc command would look like;
OPEN BOTTLE, V61, to access a file
called BOTTLE on the 61st section of the
disc.

The division into volumes provides
almost complete compatibility with the
original Apple DOS and may mean that
some programs can be transferred to the
Corvus disc with very small changes.

This system, however, makes spreading
files over more than one volume rather
awkward. That is important because if
you need a 9.5MB disc you probably have
files which are larger than the capacity of
one floppy disc.

There is a fundamental difference
between the Corvus disc and a floppy, in
that the discs are not interchangeable. In
fact, the Corvus disc drive is a sealed unit
which may be opened only in a dust-free
room. That creates a problem about the
security of the data.

The speed of the disc was tested by

Corvus |0MB hard disc system. On the left, power supply; centre, the
disc drive in its sealed black box; right, an ordinary Apple with mini-

flopdies.
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setting the computer to search through a
name and address file. It managed about
10 records per second. At that rate the
program may well be limited by the Basic
interpreter rather than the disc. The
CATALOG, V99 command takes five
seconds to traverse the disc and read the
first file name of the catalogue of each of
82 volumes.

Technically, the drive consists of the
IMI 7710 Winchester disc drive. To this
Corvus has added a controller based on a
Z-80 microprocessor with 16K of RAM,
the power supply and the Apple interface.
The drive is made up of two solid
magnetic coated discs.

Both sides of each are used, to make
four surfaces. One is used for head
positioning and the other three hold data.

Conclusions

® The Corvus 11A disc drive offers one-
hundredfold increase in storage capacity
and a 10 times increase in speed over the
Apple floppy disc system. It should also
be more reliable.

® The documentation is adequate to use
the disc but more help could be given,
particularly with the advanced facilities
available.

® There are potential difficulties in
keeping back-up copies of the large
amounts of data the disc can store.

® Compatibility with the Apple DOS
should make for easy program
conversion.

® Price is £3,500 for an initial unit; a
second drive can be added for £2,500. [
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Artificial Intelligence mm—

Chip takes step forward
in picture processing

IN ABOUT 1952 Von Neumann, the father
of the modern serial computer, first
proposed a two-dimensional cellular
computer. His work was the inspiration
for much of the subsequent thinking on

32 X 32 PEs. Intended applications were
numerical modelling, solving differential
equations and radar data analysis. The
project, however, never fulfilled its
promise and only a simpler 16 x 16 array

Stephen Pass describes the history and present prospects of the
CLIP 4 image processing machine at University College, London.

highly-parallel computers. In 1958, Unger
published a work on A computer orien-
tated towards spatial problems.

His theoretical machine consisted of a
rectangular array of processing elements
(PEs), each of which performed the same
instruction from a central controller on its
own data. This mode of operation is
known as a single instruction, multiple
data stream (SIMD).

Unger simulated a cellular array of 36
X 36 PEs, each connected to its north,
east, south and west neighbours (figure 1).
Memory was limited to nine registers for
each PE and the possible instructions
performed only simple operations. Data
could be shifted left, right, up or down in
the array; simple Boolean functions of a
PE and its neighbouring PEs could- be
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