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The computer with growth potential

Single-user System Three, with 64K memory, 2 discs, terminal and printer. 
Ideal for small businesses.

The System Three is Cromemco's best 
selling small business computer. It’s easy 
to see why.

Not only is it ideal for the first time 
computer user. But perhaps more 
important, it can be expanded into a 
comprehensive business facility servicing 
many varied company requirements.

Single-user system
You can start small. A 64K computer with 

a megabyte of floppy disc storage costs 
under £4,000.*

Perhaps your initial reason for choosing 
Cromemco was its flexible database 
management system—ideal for client 
records, order processing, sales analysis, 
inventory control, and many more business 
uses; or you might have required the full 
screen word processing system, capable of 
printing up to 20 original letters an hour; 
possibly you needed Cobol, Basic or Fortran, 
to develop your own customised packages.

Easy to use
Whatever the reason, you were highly 

impressed with the ease with which your 
very first computer application got off the 
ground. So you added another. And 
another. And pretty soon quite a lot of 
company business was running on your 
Cromemco.

Will it expand?
It was then you discovered that the 

terminal is the limiting factor, because of 
the time taken to input data. If only you 
could connect a second terminal you 
could double your system's workload. ..

Multi-user system
Fortunately, we can readily expand your 

Cromemco. Unlike other makers’ systems, 
all we need to do is add some memory and a 
®TU-ART interface, and the multi-user 
system is ready to run . .. with a printer and 
up to 7 terminals, each with up to 48K.

New operating system
Moreover, your terminals can function 

quite independently of each other. Under 
Cromemco's new operating system they can 
be used to update and interrogate the 
company's database; for correspondence, 
with the word processing system; for data 
entry, using the full screen editor; or indeed 
for running any combination of CP/M 
software, simultaneously.

Up to 72 megabytes
We can increase your floppy disc storage 

to 2 megabytes if necessary. And if that's not 
enough, we can also add Cromemco's hard 
discs to provide you with up to an amazing 
72 megabytes on-line.

Rely on MicroCentre
Remember—at MicroCentre we fully 

understand Cromemco systems. That’s why 
we're Cromemco's top UK distributors.
So trust your initial Cromemco investment 
to MicroCentre. And call us any time to 
discuss your hardware enhancements or 
software needs.

Your company's future growth may depend 
on it.

Multi-user System Three, with 320K memory. 4 discs. 7 terminals and fast line printer.
Each terminal has its own operating system, and can run any software package independently.

*Price excludes VAT and delivery. Terminals and printers to be added according to 
user requirements. ® TU-ART is a Cromemco trademark.

For C romemco... call the experts
k N O W  IN  SPACIOUS S  Tel. 031-556 7354 3

k n e w  C c i \ t r c  a ^ \ I ) I x ^ ! v d , n b u r g h

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN
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Guidelines for co n tr ib u to rs  
PCW w elcom es articles o f 
interest. D o n ’t  be p u t o f f  if 
y o u r  sty le  o f  w riting  is 
‘u n d er  deve loped’. . . true  
w o rth  lies in th e  con ten t,  
and shaping features com es 
naturally  to  us! M anuscripts 
should  n o t  exceed 3 ,000 
w ords and  au th o rs  as asked 
to  use triple-spaced lines 
w ith  a w ide le ft-hand  margin; 
diagrams, listings an d /o r  
pho tog rap hs  should  be inc lu 
ded  w herever possible. Please 
enclose a s tam ped , self- 
addressed envelope if  you  
w ould  like y o u r  article re 
tu rned .

Because o f  th e  foregoing, 
it is necessary to  add th a t  th e  
views expressed in articles we 
publish  are n o t necessarily 
those  o f  Personal C om puter 
World. Overall, however, the  
magazine will try  to  represent 
a balanced view point.

F inally, before subm itting  
an article, please check it 
th rou gh  tho ro ug h ly  for 
legibility and accuracy.

S ubscrip tion  rates: Britain 
£8 .00  fo r 12 issues, USA

20 fo 
« & ), 'mail), C on tinen t and else

w here £9 .80  fo r  12 issues.
All prices inc lude postage 
and packing. Supplies to  
specialist shops can be a rran 
ged by nego tia tion  d irect 
w ith  th e  publishers.

TEST SUITE 
Personal C o m p u te r  World 
th ank s  Sharp UK L td ., 
for the ir  k ind  d o n a tio n  o f  
a m ode l MZ-80K.

EDITORIAL

Blunders lives! Well, none of us can be 
perfect in an imperfect w orld . . .  perhaps 
it’s all part of the fun. But, tha t said, 
the staff of PCW actually does spend a 
great deal o f  time checking — even triple 
checking — contributions, be they 
letters, programs or features.

As the magazine grows in m aturity  — 
and complexity — so, inevitably, it s a 
system that occasionally fails. In order 
to  minimise these failures, PCW now 
intends to establish a team of referees

The check's in the post!
willing to  validate contributions; a fee 
will be paid according to  the  am ount of 
effort involved in checking each particu
lar work.

If you feel you might be able to  help 
in some way, drop us a line, marking the 
envelope “ referee” . And please don’t 
automatically accept tha t “ there must 
be others better than m e” . In  this parti
cular game, accuracy, consistency and 
reliability are just as im portant as depth 
of knowledge.

Should your interests lie in programs, 
we’ll need details of your machine con
figuration and relevant software. If  i t ’s 
hardware that turns you on, then w e’d 
welcome word on your areas of interest 
and experience.

All o f  us here feel tha t, once imple
mented, a referee system will greatly 
assist the continued evolvement of Per
sonal Com puter World as Europe’s 
premier journal o f  microcomputing. 
Volunteers. . . one step forward please!
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Produced and widely used in England and U.S.A. 

COMPLETE BUSINESS PACKAGE
INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 

PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN

Approximately 60-100 entries/inputs require only 2-4hours weekly and your entire business is under control

P R O G R A M S  A R E  IN T E G R A T E D

01 = ENTER NAMES/ADDRESS, ETC
02 = ’ ENTER /PR INT INVOICES
03 = ‘ ENTER PURCHASES
04 = ‘ ENTER A/C RECEIVABLES
05 = ‘ ENTER A/C PAYABLES
06 = ENTER/UPDATE INVENTORY
07 = ENTER/UPDATE ORDERS
08 = ENTER/UPDATE BANKS
09 = EXAM INE/M O NITO R SALES LEDGER
10 = EXAM INE/M O NITO R PURCHASE LEDGER
11 = EXAM INE/M O NITO R (INCOMPLETE RECORDS)
12 = EXAMINE PRODUCT SALES

SELF C T  F U N C T IO N  B Y  N U M B E R

13 = PRINT CUSTOMER STATEMENTS
14 = PRINT SUPPLIER STATEMENTS
15 = PRINT AGENT STATEMENTS
16 = PRINT T A X  STATEMENTS
17 = PRINT WEEK/MONTH SALES
18 = PRINT WEEK/MONTH PURCHASES
19 = PRINT YEAR AU D IT
20 = PRINT PROFIT/LOSS ACCOUNT
21 = UPDATE END MONTH FILES M AINTENANCE
22 = PRINT CASH FLO W  FORECAST
23 = ENTER/UPDATE PAYROLL (NOT YET A V A ILA B LE )
24 = RETURN TO BASIC

W H IC H  O NE? (E N T E R  1-24)  

01 SUB. M E N U  E X A M P L E :  01 = E X A M IN E :  02  = IN S E R T :  03  = A M E N D :  0 4  = D E L E T E  
0 5 =  P R IN T  (1 ,2 ,3 ) :  0 6 =  N U M E R IC  C O M B IN A T IO N S :  07  = S O R T

A L L O W  O N E  D IS K V E R Y  F L E X IB L E  . A D D  Y O U R  O W N  F U N C T IO N S  . E A S Y  T O  I N T E G R A T E  . S IN G L E  R E Y  P R O M P T S  

A ll programs in B A S IC  for  C P /M  . P E T . 6 8 0 0

G. W. COMPUTERS LTD the producers of this beautiful package

We ex p o rt  to  all countries: Callers by a p p o in tm e n t  o n ly :  
C o n ta c t  T o n y  W in ter .  Tel:  0 1 - 6 3 6  8 2 1 0  

BARCLAYCARD ACCEPTED  G. W. C O M P U T E  RS L T D  BARCLAYCARD ACCEPTED 
CBM a p p r o v e d  8 9  B edford  C o u r t  Mansions, Bedfo rd  A venue, L o n d o n  W C 1  c b m  a p p r o v e d

PR IC E S : Programs 1-23 E X C  (1 9 .2 0 ,2 2 ,2 3 )  £ 4 7 5 :  Inclusive £ 5 7 5 :  Stock Integrated O p tio n  -  £ 1 0 0 ;  Bank integrated O p t io n  + £ 1 0 0

We also sell the Hardware to do the above tasks 

so you can do the complete purchase at one source.

w

.PET  •  P E T  •  P E T  •  P E T •  P E T  •  P E T

PET COMPUTER 32K £795.00
PET Floppy Disc £795.00
PET Printer T/Feed £645.00
PET Cables £45.00
PAPER £28.50
10 Diskettes £28.50
1 year software support £50.00

£2387.00

S O F T W A R E  •  S O F T W A R E  •  S O F T W A R E

S P E C IA L S  •  S P E C IA L S  •  S P E C IA L S

48K Industrial Microsystems
and Tw in D/Drives 5%" (Lastone) £1750
Intertube Video Terminals £495
Computhink 800K £895

S U P E R B R A IN  •  S U P E R  B R A IN  • S U P E R B R A I N
Twin Floppy D/Density 5%" TW INZ80 PROCESSOR 
64K RAM : Just add any printer £1950.00

Optional S100 bus adaptor
ADD ON 1 MEGABYTE DISC UNITS OR UP TO 10 
MEGABYTE HARD DISK

•  P R IN T E R  O P T IO N S P R IN T E R  O P T IO N S

a) Paper Tiger 195 cps £685
b) Texas 810 1 50 cps £1495
c) Teletype 43 30 cps £895
d) DEC LA34 30 cps £895
e) OUME Daisywheel 45 cps £1950
f) NEC Sprinwriter 65 cps £1650

CPM MBASIC-80 £156
CPM FORTRAN-80 £200
CPM COBOL 80 £320
CPM WORD STAR £250
CPM SUPER SORT £20
CPM BSTAM £75
CPM DESPOOL £30
CPM PASCAL M £200
PET COMACCOUNTS £650
PET COMPAY £150
PET COMB I S/COMSTOCK £150
PET WORDPRO £75
PET SUPER COMWORD £150
PET MASTER LIBRARY various

£250 

£ P.O.A.

S U G G E S T IO N S  •  S U G G E S T IO N S
PET 32K-Floppy 2040-Printer 3022
PET 32K- Computhink 800K- PRINTER 3022
PET 32K- Floppy 2040- DEC LA34 + Interface
PET 32K- Computhink 800K- DEC LA34 + Interface
SUPERBRAIN 64K + Texas 810
SUPERBRAIN 64K + NEC as Word Processor

Walkie Talkie Telephone (freedom Phone) 
Connects to  normal telephone make, or take calls 
300ft from  home. £195 (not P.O. Approved)

Telephone Answering Machine. Recall Message 
anywhere in World £195 (not P.O. Approved)

Call fo r Special All-in Deal Offers

Warranty includes free replacement of equipment 
w ith in  90 days if found defective

S U G G E S T IO N S
£2235
£2335
£2635
£2735
£3445
£3900

We ex p o rt  to  all countries: Callers b y  a p p o in tm e n t  o n ly :  
C o n tact  T o n y  W inter .  T e l:  01 6 3 6 8 2 1 0  

G. W . C O M P U T E R S  L T D  
8 9  B edford  C o u r t  Mansions, Bedfo rd  A venue, L o n d o n  WC1
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Terminal choice
Choose from the best 

Best terminals(«Best prices 
_____ Best delivery________

DECWRITERIV DeskTopTerminal
£795 or £ 4 0  per month
New desk-top microprocessor driven terminal, operating at 300 baud, printing at 
burst speeds up to 45 cps. Major features include firmware selectable character 
sizes, horizontal and vertical spacing, tabulation and margins. The keyboard 
feels like a typewriter and the 9x7 matrix print head produces clear printing.

HYTERM Word Processing Terminals
From £ 1 9 0 0 or £95 per month
New range of microprocessor controlled ‘daisy-wheel’ terminals for word 
processing applications. Features include proportional spacing, justification, 
centring, bold printing, etc., plus all standard Hyterm features. Available for metal 
or plastic daisy wheels giving widest range of type fonts.

SILENT7 0 0  Portable Terminals
From £1105 or £56  per month
Range of microprocessor controlled lightweight terminals featuring a field 
proven thermal printing technique giving silent printing at 30 cps. Options 
include built-in acoustic couplers and a non-volatile magnetic bubble memory 
capable of storing 20K to 80K characters. This feature allows full editing of data 
prior to transmission.

H1410/1420VDU’s Low Cost Video Terminals
From £ 59 0  or £ 3 0  per month
Two new low cost VDUs featuring full cursor c y J M V .  x 80 screen, and 
additional numeric keypad. Enhancemei^ WfenJ' upper-and lower-case 
characters, alternate function k e y p ^ ^ A  V*v intensity, blink or non-display,

M * V afield and column tabulation and

MODEL7 30  Low Cost Miniprinter
£555  or £ 2 9  per m onth *
Lightweight low cost 100 cps printer. Major fei^R™»?iude three-in-one paper 
handling: cut sheet, fan fold or roll paper ^ j j ^ n  printing of upper- and 
lower-case characters, and micropi<kljL V.ogic f°r high reliability. The 730 
communicates via an integral F J j j j ^ e r f a c e  at speeds up to 9600 baud using 
busy line signalling.

To RAIR Limited 30-32 Neal S tree t ,  London WC2H 9PS Telephone  01-836 4663 Telex 298452

Please send me full information on

Name Position

Company

Address

Telephone number 
PCW1

Extension

2 PCW



TOMORROW TODAY
at 

Birmingham Computer Centre

BFI Electronics Limited 
516 Walton Road,
W est Molesey,
Surrey KT8 0QF 
Tel: 01-941 4066 
Telex: 261395

VERBATIM
MAGNETIC MEDIA

THE BEST THAT MONEY CAN BUY.
VERBATIM — the w orld 's finest and best 
known range of magnetic data storage 
products — includes Floppy Discs, 
Mini-Floppies, Cassettes, Mini-Cassettes, 
cartridges and cards. All are 100% tested 
during manufacture, all are certified error 
free. We stock all types, including all 
varieties of the popular 5 % -inch floppy 
discs.

If you are a dealer:
Start stocking VERBATIM products — 
your customers will appreciate a better 
quality product at better prices. Call BFI 
Electronics for a comprehensive catalogue, 
dealer price list, and details of display 
material and retail packaging.

If you are a user:
Your system is only as good as its data 
storage — so don 't be content w ith  inferior 
products. Insist on VERBATIM by name, as 
indeed do some of the biggest names in the 
computer business!

Commodore official distributors

3016,3032,3008 PETs 
The reliable value for money system 
with after sales support, instruction 

and training facilities and a wide 
range of programmes.

3040 DUAL DRIVE FLOPPY DISC 
The latest in disc technology. 

Low cost with reliable data transfer.

3022 PROFESSIONAL PRINTER 
The high specification printer. 

Prints all PET characters onto paper 
and accepts labels, printed forms, 

cheques etc.

Apple authorised distributors 
The sophisticated quality system with 
a reputation for advanced design and 

innovation.

Cam den E lectron ics, First Floor, 
4 6 2  C oventry Road, Sm all Heath, 

Birmingham B 1 0  OUG. 
Telephone 0 2 1  7 7 3  8 2 4 0

Open M on.-Sat. 9 .3 0 - 6 .0 0  p.m.
A MEMBER OF THE COMPUTER RETAILERS ASSOCIATION

4 PCW



Isaac Newton’s Yi

Apple
easy solution!

prices
are tumbling

16K byte  A pple V Nett VAT Total
C o m p u te r ....................... £ 6 9 5 .0 0  £ 1 0 4 .2 3  £ 7 9 9 .2 5

Disk S y s te m ....................... £ 3 4 9 .0 0  £ 5 2 .3 5  £ 4 0 1 .3 5
Total with 32K 

free extra memory £ 1 0 4 4 .0 0  £ 1 5 6 .0 0  £ 1 2 0 0 .6 0

I  L a te s t *P P *® U f “y a l 6 K
'  ^ liiStT\Oae» 7  1rttj )

, Hoating Diskdrive 
and get 32^  
of memory 

v t  Fr-ee-
J

Extras
Second Disk D r iv e ..........  £ 2 9 9 .0 0  £ 4 4 .8 5  £ 3 4 3 .8 5
Pascal Language

S y stem ............................. £ 2 9 9 .0 0  £ 4 4 .8 5  £ 3 4 3 .8 5
G raphics Tablet ..............  £ 4 6 2 .0 0  £ 6 9 .3 0  £ 5 3 1 .3 0
Appletel S y s te m ..............  £ 5 9 5 .0 0  £ 8 9 .2 5  £ 6 8 4 .2 5
Black & White

M odulator ....................  £ 1 4 .0 0  £ 2 .1 0  £ 1 6 .1 0
Eurocolour C a r d ..............  £ 7 9  0 0  £ 1 1 .8 5  £ 9 0 .8 5
Jo y s t ic k ............................... £ 2 5 .0 0  £ 3 .7 5  £ 2 8 .7 5

All P rices  in c lu d e  co u rie r  d e l ive ry  w ith in  U.K.

.11!

‘  $
2 5  B runsw ick  Street, Liverpool L2 OBJ Mail o rd e rs  to: M ICRODIGITAL LIMITED, 

Tel: 0 5 1 -2 3 6  0 7 0 7  (24  h o u r  Mail  O rder)  FREEPOST (No S ta m p  Requ ired) 
0 5 1 -2 2 7  2 5 3 5  (All o th er  D epts  ) Liverpool L2 2AB.

Apple Business Systems 
■ring Graham Jones 051-227 2535

S o f tw a r e  P a c k a g e s  £
S to c k  C o n t r o l ................£ 2 2 5 . 0 0
G e n e r a l  L e d g e r ........... £ 2 9 5 . 0 0
P u r c h a s e  L e d g e r .........£ 2 9 5 . 0 0
S a le s  L e d g e r ..................£ 2 9 5 . 0 0

W o rd  P r o c e s s o r / L e t t e r  £
W r i t e r ............................... £ 1 3 0 . 0 0
B ook  k e e p e r  P a c k a g e  £ 2 9 5 . 0 0  
C r e d i t  C o n t r o l

P a c k a g e ...................... £ 1 5 0 . 0 0
P a y r o l l ............................. £ 3 8 5 . 0 0
+  V A T a t  1 5 %

^flfcappkz computer
Sales and Service

P lease  sen d  sys tem s as  a b o v e  at £ 1 2 0 0 .6 0  in a d d itio n  
p lease  send:

Total R em ittance  _

N a m e .

A d d re ss  .

A ccess  a n d  B arc lay ca rd  w elcom e.



The Parliament of the British 
Isles, Rovafone and a new 
telephone breakthrough open 
the door to new consumer 
savings.

DIAL FREE ON A CORDLESS EXTENSION TELEPHONE
B ritain 's  phone system is the  
w orld 's  greatest. N o  c o u n try  can 
com pare. B ut w h a t  has m ade our  
phone system even greater is the  
recent parl iam en tary  decis ion to 
a l lo w  consumers to plug in their  
ow n phones — phones th ey  can buy  
themselves.

W e w il l soon be able to  choose 
w hich  phone w e w a n t  to plug in. 
A n d  th a t  creates c o m p e ti t io n , and  
c o m p e ti tion  usually results in lower  

. prices, innovative products and  
b etter  service.

W e do n o w  have low er prices 
and a very exciting  new  product  
which  we have selected as the best 
exam ple  o f  the new  te lephone  
ownership decis ion. T h e  big b reak  
fo r  you  is neither o f  these things, 
but something fa r  m ore reaching, 
b u t  m ore o f th a t  la ter.

T H E  N E W  P H O N E  
It 's  called the R ovafone M obile  
T elephone System . A n d  its m a nu 
fac tu re r  is a supplier o f  phones to  
o ther large te lephone companies.

R ovafone is th e  Greatest inno 
vative p roduct o f  its kind in the  
W orld  and o f th is  c e n tu ry . . . It 's 
a Breakthrough in com m unica tions  
fo r  bo th  in dustry and the priv ate 
person.

W hy?
This  solid  state , m icroch ip  te le 
phone has no cum bersom e leads to  
cart ab o u t . Is co m p le te ly  portab le .  
Enables to  you  dia l and answer calls 
at w il l up to  a radius o f  w h a t  is an 
incredib le  3 to  5 miles inside or 
outs ide doors. . . up to  n o w  im pos
sible. W hether in th e  garden, fa rm ,  
warehouse, o f f ic e , basem ent, a t  the  
pub or whenever yo u 're  not near 
yo u r phone.

W hat o the r  features?
T akes up to  16  d ig it  te lephone  
numbers, has last num ber radial, 
push bu ttons , pager and in te r 
c o m , security coded, reacharge-  
able cells , charger, carry ing case, 
belt clip  and on ly  weighs 28  
ounces.

T H E  'D IA L  F R E E '  K E Y B O A R D
The push buttons save t im e  and 
m oney and tem p e r. S im p ly  key in 
the num ber as fast as yo u  like . It  
goes straight in to  m e m o ry  and is 
au to m atic a l ly  d ia lled fo r  you. 
N u m b er engaged! S im p ly  press 
R edia l bu tto n  and num ber w il l be 
recalled again au tom atica l ly . 

^ N u m b e r remains in m e m o ry  unti l 
"updated  w ith  new  num ber.

Push-button d iall ing, w orks a n y 
where in the w o r ld , you  are not 
charged by  the telephone c o m 
pany fo r  this ex tra  service. Assum
ing that you  have ro tary  dial 
service at present, you  are actually  
able to Push-Button D ia l fo r  F R E E !

Base S ta t io n  on ly  item  to  connect.  
S im p ly  attach  tw o  wires to  yo u r  
telephone l ine , and y o u  d o n 't  have 
to  disconnect present phone (stMl 
o pera tiona l) . Y o u 're  on  the A ir  
w ith in  seconds ready to go. A nd  
since R ovafone operates like a 
phone it 's very easy to  use.

in te rc om e and Pager. Touch  one 
b u tto n  on the base station (base 
station also very com pact)  and 
R ova fone  bleeps and you  can ta lk  
d irect to  any te lephone on the  
same line as the base sta tion . This  
saves y o u  t im e  as you  are easy to  

locate and can tak e  necessary 
action s tra igh taw ay, instead of 
having to  run bac.kwards and  
forwards getting  in a t izz .

Securi ty  Access Coded. N o  other  
m obile  phone can access yo u r  
te lephone line unless required as 
R ovafone has a dig ital code to  
prevent this happening. Means 
com plete  private tw o  w a y  conver
sations.

R echargeable  Cells. Saves You  
M o n e y .  Holds a single charge fo r  
4 0  hours due to  a un ique energy  
saving c ircu it .  T h e  charger sup
plied takes a m ere 3 : 5  hours to  
fu lly  charge cells and be fu lly  
operational.

L ight W eight. O n ly  2 8  ounces and 
is easily handcarried , c l ipped to  belt 
or just sim ply slung over shoulder  
using the black grained carrying  
case supplied.

L o w  Price. T t ie  R ovafone is on ly  
£ 3 4 5 .9 5  com ple te . I t  w il l pay fo r  
itself q u ic k ly , not on ly  in conven
iences, b u t  w ith  savings up to  £ 2 0  
a m o n th  rental charges f ro m  te le 
phone c o m p a n y . (A m o u n t  charged  
rental fo r  R o vafone).

W hen you  de term ine  the true 
cost o f  te lephone ownership , you  
com pare costs over 5  years. Even a 
£ 1 5  charge m o n th ly  equals a stag
gering £ 9 0 0  or over tw ic e  the cost 
of R ovafo ne.

A lso o the r  m obiles w ith  on ly  
3 0 0  feet range, and w ith o u t  half 
the facil it ies o f R ova fone  no w  cost 
in the shops £ 3 2 0 .  R ovafone

M obile  Telep h o n e  Systems are the  
very best and longest range units 
available in the w o rld .

W e m ake it an a ttrac tive  p ro p o 
sition due to  o u r po licy o f  fair  
prices and fa ir  p la y . W e w ant to  
m a ke it  easy fo r  yo u  to  ow n a 
R ovafone w ith o u t  being cost p ro 
h ib itive which  is usual on launch o f  
new technology oriented  products  
today.

A  P E R S O N A L  T E S T
All you  do n o w  is order R ovafone.  
T h e y 'l l  be in the shops nex t year. 
O r avoid  th e  w a it  and order one 
n ow , d ire c tly  f ro m  us.

W e were the first m a jo r  d is tri
bu to r  o f  R ovafone M obi le  systems 
in the U K  and have delivered t h o u 
sands to  homes th ro ughout the  
c o u n try .

Put one in no w  y o u 'l l  really 
appreciate the effic ienc y , t im e  
saved, convenience and o the r  
savings.

I f  service is ever requ ired , we  
have a p ro m p t  service b y  mail o f 
fering free re placement o f  system  
up to  one year.

In  our experience the o n ly  item  
w hich  goes w rong  are the recharge
able cells and  th e y  are easy to  
replace, and  available.

R ova fone  M o b i le  Telephone  
Systems are m ade to  very exacting  
standards o f re liability  and w o r k 
m anship . O n ly  the very best 
com ponents  and chips are used in 
its construc tion . A n d  every R o v a 
fo ne  goes through very tough  
operational tests so th a t  it  w o n 't  let 
you  d o w n . Every system is b u ilt  to  
last a long t im e .

T R Y  O N E  T O D A Y
We urge y o u  to  at least give R o v a 
fone a t ry .  A  com plete  personal 
test right in y o u r  ow n  h o m e, under 

everyday conditions. O rder one 
today f ro m  Goregrange C o m m u n i
cators L td  under our 3 0  day trial 
period.

Plug it in . See h o w  nice it looks, 
see ho w  easy it  is to  dia l numbers  
by  pressing b u ttons  and h ow  
l it t le  space i t  takes up , and h ow  
convenient and  ef f ic ien t  it  is.

N O W  F O R  T H E  A L L
IM P O R T A N T  B R E A K

M E N T IO N E D  E A R L IE R .  . .
W e N o w  Tak e  A  Big R isk !!!  That 's  
right! B ut w e 're  so c on fiden t about  
R ovafone measuring up  to  w hat  
you 've been to ld ,  and that yo u 'l l  be 
100%  pleased w ith  it  th a t  w e are

prepared to  tak e  th e  risk — so this  
is w h a t  we propose. . .

Y o u  send us a cheque fo r  £ 3 6 4 .9 5  
and fo r  th ir ty  days f ro m  th e  date  
you  receive the com plete  R ova 
fone S y stem , you  can check it all 
out thorough ly  in  every w a y  at no 
risk whatever. A n d  rem em ber, the  
3 0  days o n ly  start  f ro m  when you  
receive th e  system. N o t  befo re .

I f  yo u 're  not to ta lly  convinced  
afte r  this 30 -day period  (which  w il l 
give you  a chance to  pu t R ovafone  
com ple te ly  th rough its paces) 
sim ply return  th e  com plete  system  
to  us and w e 'l l  in re turn  refund  
yo u r £ 3 6 4 .9 5  in fu l l ,  plus a cheque 
o f our ow n to  cover y o u r  postage 
costs incurred on returning the sys
tem  to  us.

Y o u  have no th ing  to  lose except 
a fe w  m inutes o f  t im e  and a 10p  
stamp cost.

T o  order yo u r R ovafone M obile  
Telephone System send yo u r  
cheque fo r  £ 3 6 4 .9 5 .

W e'l l send you the R ovafone,  
Base S ta t io n , Rechargeable  cells. 
Charger, attrac tive  B lack grained 
carry ing case. Belt  C lip , Fu ll in 
structions and O ne fu ll year 's 
guarantee covering the w hole  
system.

W hy no t act ahead o f the crow d  
and order an exciting  space age w ay  
to catch those calls im m e d ia te ly .  
O rder y o u r  R ova fone  Systenr at no 
obligation  to da y .

Please note  norm al range o f H ova-' 
fo ne  is 1 m ile . For 3 to  5 m ile  
range, special booster and com pact  
externa l aerial required at £ 9 5  
ex tra  inclusive. (Ranges quoted  
are under o p tim u m  transm itting  
co nd it ions). R e m e m b er, a lost call 
means lost business!

O rder w ith in  7 days and receive 
a 'F ree G i f t '  w o rth  an incredib le  
£ 3 0  and it 's yours to  keep w hether  
you  keep R ovafone or n o t.  
(A d d  15%  V A T )

T o  G O R E G R A N G E  
C O M M U N IC A T O R S  L T D  (A S D )
5  S ta t ion  Parade,
W oo d th o rp e  R oad,
A S h fro d , M iddlesex  
Phone N o :  0 9 3 2 8  6 0 4 5 3  
1 00%  Leasing available fo r  L im ited  
companies. Please phone H am ilton  
Leasing on F R E E P H O N E  3 1 2 3  
(D ia l 10 0  and ask opera to r  — call 
is free ).
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small systems • 
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• • ' 
PET COMPATIBLE 

DAISYWHEEL

S.S.E. RICOH R.P40
................ Printing Speed-4 0  C.P.S.

T  . . .  Character-set -  96 characters, metal faced printwheel 
. Choice of typefaces 

, . .* Line width -  136 characters (10 characters per inch)
, ■ • t : ■ ». Line width -  163 characters (12 characters per inch)

* * ■ ■ Form width -  16”
'• . Integral PET IEEE-488 Addressable Interface ' '  , •

* ■ (Disc compatible) . . • • '
. * 240v 50Hz .

* . • Micro-Processor controlled . _ *
. .• Reputation for high reliability , *. .

Options:- . /  . . . .
. Pin Feed Platen ' * T* *

, Acoustic cover • '  '
Form Tractor ' •  ■* .

* . RS232 C Interface, Centronics Interface •
# •

t Complete word processing systems -  Commodore PET, # : •
• Software and RP40 Printer also available.

HIGH QUALITY PRINTING AT LOW COST £1590.00 inc. PET INTERFACE

Small •• •» 
Systems 
Engineering 
Limited <62 New Cavendish Street ■ London W1M 7LD Telephone: 01 637 0777 Telex: 8813085 (Abacus) ‘



We've put together 
a total system... 

so you can take it apart
IMP Printer
80 cps (max) bidirectional; 
punched or unpunched paper; 
tractor or pressure feed; 7x7 dot 
matrix; 110-9600 baud rates.£325 
built and tested.

Floppy disc system
Double sided,double density 5 |in  disc giving 
280K bytes formatted,including controller 
board/PSU/Housing and interconnects£480. 
Controller board £127.50 •  Second Disc £240. 
CP/M £80 |

System 80 housing
High strength GRP moulding in variety of colours. 
Accepts 12x8 Nascom 2 CPU board, four 8x8 
expansion boards. £85 incl. frame racking, 
interconnects and motherboard.
Expansion boards*
16K RAM £127.50 • 32K RAM £185.00
48K RAM £245.00 -------------
High Resolution Programmable Graphics £90 (kit). 
High Resolution Colour board £140 (kit).

•Available in kit form.
All prices subject to VAT.

Microprocessor board* (Nascom 2)
4MHz Z80 CPU; TV or Video + 1200 baud 
Kansas City + Serial RS 232 printer 
Interfaces; Keyboard; 128 character ASCII 
plus 128 Graphics in 2 x 2K ROM; free 
16-way parallel port; 8K BASIC; NAS SYS 
operating monitor. £280 built and tested. 
Firmware & MOS ICs 
Zeap Assembler (4,1 Kx8 EPROMS) £50 
Nas Pen text editor (2,1 Kx8 EPROMS) £30 
NAS-DA disassembler (3,1 Kx8 EPROMS) 
£37.50 • 2708 £9.50 •  2716 £26 
MK4118N4£12.75 • MK4116N4£55for8

System 80 is Nascom’stotal microcomputer system. 
It incorporates many of the existing and widely 
acknowledged products. And many totally new 
products.

But,above all,System 80 is the culmination of 3 
years of microcomputer board design.Our concept 
was to take microcomputers to their obvious 
conclusion -to ta l option concept.We have resisted 
offering an inflexible,boxed system.The housing is 
irrelevant -  it’s what’s inside that counts. However,we 
still think our new housing is quite attractive.

It can accept up to five boards,including the CPU 
board,plugging into an integral frame and NASBUS 
motherboard.lt can be supplied with either 3A or 5A 
PSU depending on your choice of boards. Provision 
is made for external connection direct to the boards 
concerned.The housing is designed to have a further 
expansion box,plus 5 more boards,stacked on top 
and plugged into the main motherboard.

Not only do we give you the opportunity to take our 
system apart so you can choose only the cards you 
want. We’ve gone still further.You can also choose 
your own firmware for the Nascom 2 CPU board.

It has 24-pin sockets -  all with link option - to  give 
you a choice between 2708,2716,TMS 2716,2508,

2516,2532,2758 and 2732 EPROMs. Using 2716 
EPROMs alone gives you over 16K of firmware. 
Firmware in EPROM is available from Nascom now 
and soon we shall have ROM packages as well.

System 80 -Total Option Concept

For further details and stockists please contact: 
Nascom Microcomputers Limited, 92 Broad Street, 

Chesham,Bucks. Telephone: (02405) 75155

Nascom Microcomputers

8 PCW |



TAKECONTROL

Advanced interfacing for micro-mainframe connection, 
control instrumentation and communications for the 

microcomputer user.

We have interfacing 
experience with

Mainframes
IBM, ICL, Univac, Honeywell, 
DEC, Harris, Etc.

Instrumentation
Strain Gauges, Gas 
Chromatographs, Chart 
Recorders, Auto Analysers, 
Digital Oscilloscopes, 
Thermocouples, 
Accelerometers, Etc.

Peripherals
Punches, Readers, Discs, 
Tapes, Plotters, Bar Codes, 
Etc.

For further information please 
contact Graham Knott or Jeff 
Orr on 051-933 5511

Stack Computer Services
290/298 Derby Road, Bootle, 
Liverpool 20.

L5L
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F i T P S
ackaged in fo rm a tio n  JL rocessing fc#ystem s

fcippkz computer
Sales and Service

Phone for further details or...

We offer a variety of turnkey systems based on APPLE II and MICRO STAR.
It is our endeavour to give a complete service from problem determination through 
to the supply of computer based solutions. We will solve the problem either with a 
tailor made suit of programs, or a ready written package from another famous 
software house.

We can also supply three excellent DEVELOPMENT 
SYSTEMS, namely NASCOM, ACORN and NORTH 
STAR HORIZON

Come along and see all of the above 
equipment, plus a wide range of 
peripherals, which are now on 
display in our new offices and 
showroom.

15 Sandhill, Quayside, Newcastle Upon Tyne 
Tel: 0632 614939

ever heard of COMAL?

'EVER HEARD OF A MULTI-USER SYSTEM RUNNING TWO DIFFERENT 

HIGH-LEVEL LANGUAGES (COMAL & PASCAL) AT THE SAME TIME?

digital data electronics

(01) 727 6668
m ic ro -c o m p u te r  system

S t a r t i n g  a t  £1995  ( s in g le  u s e r  r e a d y - t o - r u n  system  in c lu d  
in g  th e  m ic ro  w i t h  one m in i d is c  d r i v e ,  VDU, 32 K byte  RAM 
and COMAL s o f t w a r e ) ,  expandab le  t o  an e ig h t  -  u s e r  system  
w ith  up to  80 M egabytes o f  h a rd  d is c  s to ra g e  and c a p a b le  
o f ru n n in g  COMAL, P a s c a l and A ssem bler a t  th e  same t im e !
Please add 15% V A T  to  above price

10PCW
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TR S°80 MICROCOMPUTERS

FOR BUSINESS, 
LEARNING AND 

ENTERTAINMENT
TRS-80 MODEL I TRS-80 MODEL I

4K LEVEL I 16K LEVEL II

£385.25 £546.25
TRS-80 4K Level I System. Placea cassette in 
the player. . .  type CLOADand press the 
ENTER key. . .  watch the screen for 
the READY indication . . . type 
RUN, press ENTER . . . what 
then? Depending on the 
cassette you could run Maths,
English, Chess, Draughts &
Video game programs for 
educational fun ! And if you want 
to write your own programmes, the Level 1 
"plain language” manual (included) makes it easy 
to learn. 26-1001.
TRS-80 16K Level II System. Business people and professionals by the 
thousands have discovered the capabilities of Level 11. And TRS-80 ready-to-use 
software means you (or your staff) can put it to work immediately, with a minimum of training. 
Calculator-type keypad now included-yetthe price isatanall time low. 26-1006.

f f l- A B L E  JRS-80/ 
AV MODEL I C.P.U.'s

if : Complete and ready to run from your own TV 
monitor
Includes C.P.U., Power Supply, UHF 
Modulator/connector, Instruction Manual,
Game Cassette and connection lead for cassette 
player.

4K Level I C.P.U.

£289
No. 26-9051

16K Level II C.P.U. 
With numeric 

key pad

£439
Cat. No. 26-9056

CTR-80 Cassette Player-Specially adapted foruse«y« -i 
with TRS-80 Model I computer systems. 26-1205 Jt»T-1 . 9 5

Access, Bare la yea rd and 
Trustcard welcome. Check your 

telephone directory for your 
nearest store.

Offers subject to availability.
OVER 180 STORES & 

DEALERSHIPS NATIONWIDE.

HP*1 TRS-80 MODEL II MEANS BUSINESS
Designed to Meet the Needs of 
Business and Administration 
5 Figure Computing Power 

at a 4 Figure Price

Orders being 
taken for 
Systems from

(PLUSV.A.T.;

DELIVERY 30-60 DAYS

£1,999

Model 11 operates at twice the speed of our 
famous best selling Model I. In addition to its 32 or 

64-thousand bytes of Random Access Memory, a built-in 8 "  floppy disc 
stores another half-million bytes. And modular design accepts additional disk drives for up to 2 

million bytes of memory! Model M's 12”  high-resolution video monitor displays 24 lines of 80 upper and lowercase letters. The 
professional 76-key keyboard has special function keys and a calculator keypad. Model II systems include our enhanced Level III 
BASIC language, one of the most powerful computer languages today.

Visit your TANDY Computer Centre or any TANDY store for details on the TRS-80 Model 11 -  the really low-cost microcomputer that's 
“ strictly business”

All Prices inclusive of V.A.T. 
| |  except where stated.

The Biggest Name in Little Computers
For Further Information 
on TRS-80 Systems 
contact

TRS 80DIV. TANDY CORPORATION (Branch UK) 
BILSTON ROAD, WEDNESBURY, WEST MIDLANDS WS10 7JN 

Telephone 021-556 6101

1

T A N D Y
DEALER 

( L ........  ........
Most items also available at 

9 Tandy Dealers. Look for this sign 
— in your area. Prices may vary at

m
y individual stores.

PCW 11



PET 2001
from 
£475

(s c o m m o d o r e
authorised dealers

TRS 80
from 
£365

vm,
m a r i l i

From Radio Shack Corp.

APPLE II
from 
£750

^ i p p i c  & ITT 2020 

authorised dealers

SORCEROR

from £740

authorised dealers

COMPUCOLOR

from
o n ly

£999
for computer w ith  colour monitor, keyboard and 

integral disk drive. Second disk drive £316.00

MICROCOM
For Hardware, Software, Peripheral

PET 3016 (16K RAM and large 
keyboard )*

PET 3032 (32K RAM and large 
keyboard )*

£675.00

£795.00

IEEE/RS232 Serial Interface 'A '
O u tpu t on ly  

IEEE/RS232 Serial Interface 'B'
In p u t/O u tp u t

Programmers Toolkit -  10 powerful new commands 
for your Pet -  plug in ROM chip 8K and 16/32K resp

BASIC SYSTEMS
PET 2001-8 (PET w ith  8K m em ory 

+  in tegra l cassette 
PET 3008 (8 K )w ith  large keyboard 
PET C2N External Cassette Deck 

ACCESSORIES
IEEE-448/Centronics type parallel 

£106.00 Interface
IEEE to Pet Cable 

£186.00 IEEE to  IEEE cable
PETSET 1 16 C hannel AD C onverto r 

c.w. all in te rfac ing  requ irem en ts  £166.00

£ 4 7 5 . 0 0

£475.00
£53.00

£45.00
£19.00
£24.00

TRS 80, 4K Level I consisting  of 
Keyboard w ith  4K m em ory, Video 
Unit, Cassette Drive and 240v 
pow er supp ly unit 

TRS 80, 4K Level II (as above w ith  
Level II Basic)

TVJ 232C serial Interface 
Centron ics Parallel Printer Interface 

(direct to keyboard)
TRS 80, Voice Synthesizer 
TRS V oxbox  -  speech recogn ition  

system
TRS 80, N um eric  Key Pad supplied 

and fitted

75'£55

BASIC SYSTEMS
TRS 80, 16K Level II (as above w ith  

16K m em ory)
TRS 80, Expansion Interface w ith  

£365.00 16K RAM
TRS 80, Expansion Interface w ith  

£425.00 32K RAM 
ACCESSORIES
£35.00 Radio Shack Phone M odem

UHF M odu la to rs  (encased w ith  
£40 .00  leads fo r  625 lines)
£345.00 RAM upgrade (4-16K, 16-32K,

32-48K) supp lied and fitted  at our 
£135.00 prem ises (Kit £80.00)

S100 interface fo r TRS 80 (6 slots) 
£49.00 TRS80 CPU 3 speed mod.

£85.00
£375.00
£26.00

BASIC SYSTEM
A pp le  II Plus com puter — APPLESOFT extended basic in ROM

A pp le  black and w h ite  m odu la to r 
fo r  dom estic  TV 

E uroco lor card -  provides co lour on 

dom estic  TV 
Parallel P rin ter Interface Card 
H igh Speed Serial (RS232C) In te r

face Card 
C om m un ica tions  Card 
Centron ics Card 
In teger Basic F irm w are Card 
PASCAL language system -  includes 

language card to  provide user 
w ith  PASCAL, PALSOFT & 
INTEGER BASIC

(16K R AM )-v ideo output £695 

ACCESSORIES
Real t im e  c lock/ca lendar card -  

£20.00 1/1 000 sec to 388 days w ith
in te rrup t, so ftw are  contro llab le  £1 28.00 

£79.00 Speechlab -  p rov ides voice contro l
£110.00 fo r th e A p p le  £127.00 

S uperta lker -  adds hum an speech

£113.00 o u tpu t! £205.00
£130.00 ALF M usic Synthesizer Card £180.00
£130.00 A1-02 Data A cqu is it ion  Card £180.00
£116.00 G raph ics Tablet £462 .00

AC Line C ontro lle r £270.00
RAM U pgrade (16-32K, 32-48K) £69.00
Hobby P roto type Card £20.00 

£299.00 R o m p lu s -u ,  l/c , m ixed tex t/g raph ics  £105.00

Sorceror 16K RAM (inc. UHF 
M odu la to r)

Exidy V ideo M on ito r (High 
R esolution)

Exidy V ideo Disk Unit

BASIC SYSTEMS
Sorceror 32K RAM (inc. UHF 

£740.00 M odu la to r)

ACCESSORIES
Exidy S100 Bus w ith  Interface 

£240.00 m othe rboa rd  PSU 
£1,800.00 CP/M  fo r  Sorceror on Disk

ADVANCED SYSTEMS
A lta ir, Equinox, B illings, Heath, Rair, 
Horizon. Ins ta lla tions include hard disk 
andm u lti tasking. Prices on Applica tion.

CORVUS 1 1 m B  Hard Disk fo r 
TRS 80 & Apple. Com plete 
w ith  in terface &  D.O.S. 
£3500.00

• g k
(limited period)

£840.00

£200.00
£145.00

TANDY M odel II now  
ava ilab le  fo r d e m o n 
s tra tio n  at ou r Camberley 
O ffice, (by a ppo in tm ent 
on ly ) P.O.A.

PET BUSINESS SYSTEM. For only £1999.00
Comprising CBM 3032 Microcomputer, CBM 3040 Dual Disk Drive.
CBM 3022 Tractor Feed Printer and all cables -  Total cost if items purchased
separately £2158.00
(Comprehensive business software available including; Sales, Purchase.
Nominal Accounts; Stock Control; Word Processing etc.)
ITT 2020 -  48K RAM Colour Output to UK Colour TV only £595.00
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PUTERS ETC
nsultancy and Competitive Prices. Registered business nam e

DISKS
PET
CBM 3040 (dual drive) 343K User storage* £795.00 I 
Computhink (dual drive) 400K

storage £895.00 
Computhink (dual drive) 800K storage £1145.00  
TRS80
Shugart drive £315.00
Micropolis drive £315.00
Percom FD200 drive 110v £299.00
Micropolis Dual Drive (394K storage) £995.00
Corvus Hard Disk (11mB) £3500.00 
APPLE
Apple Drive -  116K storage 1st drive £ 3 4 9 .0 0
Apple Drive -  116K storage 2nd drive £ 2 9 9 .0 0
Corvus Hard Disk (11mB) £3500.00 
SORCEROR
Exidy -  143K storage £495.00
Exidy Dual drive (630K storage) £1195.00
Corvus Hard Disk (11mB) £3500.00

PRINTERS
PET
CBM 3022 (80 col with PET graphics

-  tractor feed)* £525.00
TRS80
TRS 80 Screen Printer ( text + 

graphics) (110v) £445 00
New Radio Shack Micro Printer £245.00
GENERAL
Teletype 43 KSR Serial (pin or pinch 

feed, 132 cols) £825.00
Teletype 33 KSR Serial (110 Baud)

Reconditioned £450.00
OKI -  parallel/serial (pin or pinch 

feed, 40, 80, 132 cols selectable) £499.00 
Centronics 779 parallel (tractor 

feed, 132 cols) £825 00
Anadex DP 8000 serial/parallel(112 cps bi-directional 

tractor feed, 40, 80 cols selectable) £560.00
Centronics Micro Printer (20, 40,

80 cols selectable)
Heath W H 14 serial (80, 96, 132 cols 

selectable)
QUM.E daisy wheel printers 
TCMIOO/MICROHUSH Thermal 

Printer (40 cols) inc. interface 
for PET/APPLE/TRS80

ETC.
Diskettes 5 V '  (blank) boxed (min 

order 1 0 )each 
C12 Cassettes (min order 10) each 
Ansaback'phonemate'telephone answering machine, 

voice operated twin cassette £190.00
Pace EZ-PHONE -  Cordless Telephone £225.00 
Computalker Speech Synthesis for S100 £350.00 
BOOKS -  Large range of microcomputer related 
books and magazines  

TERMINALS
Pentland V1, 80 char./24 lines 2 

page mem ory £580.00
PROGRAMMABLE CALCULATORS. TEXAS 

INSTRUMENTS. Business Programmable 
Calculators -  complete range. Send for list +  
prices. (We are authorised Tl dealers).

IF YOU DO N'T SEE IT -  ASK IF WE 
HAVE IT

£395 00

£475.00
P O A

£266.00

from £3 
£0.35p

SOFTWARE
PET
PETSOFT authorised dealers -  over 160 programmes on cassette and disk Send for 
catalogue.
STAGE ONE COMPUTERS S/W dealers -  PETAID, Stock Control, etc. Send for list.
74 Common BASIC Programs on one tape £15.00
PETACT Business Software -  Sales and Purchase Ledger P.O. A. 
CBM DISK-BASED BUSINESS SOFTWARE -
Commodore Word Processor powerful word processor package £75.00
CSTOCK -  STOCK CONTROL -  gives complete stock report £150.00 
CBIS -  BUSINESS INFORMATION SYSTEM -  Storage & Retrieval of all types

of company records £150.00 
COM ACCOUNTS -  Full Financial Business Accounting System incl:

Sales, Purchase, Nominal Ledgers (integrates with C Stock and C INV)|£610.00
PAYROLL -  Handles hourly, weekly or monthly paid employees (Tape) £50.00 
(We are authorised CBM Business Software Dealers) Send for List.
GD 1001 -  Assembler Development System £50.00
GD 010 -  Lisp. Interpretive Language (Artificial intelligence) £75.00
JOYSTICK PACKAGE -  complete with connector software £25.00 
CAR INSURANCE QUOTATIONS -  computerised car insurance quotation

suitable for insurance brokers (TVJ S/W) £25.00
MORTGAGE QUOTATIONS -  suitable for agents/mortgage brokers (TVJ S/W) £25.00 
TRS 80
COMAC III SUITE -  computerised accounting for TRS 80 (TVJ SOFTWARE) £75.00
STOCK CONTROL -  complete inventory control -  recorder level -  P/0's etc £11 5.00
CP/M £95.00
CBASIC £75.00 
FORTRAN includes compiler, relocatable assembler text editor and linking

loader £95.00
PASCAL -  tomorrow's programming language today £195.00 
ELECTRIC PENCIL -  powerful word processor allows full cursor movement, 

insert/delete, string search block movement, adjustable line length,
justification on cassette £65.00

ELECTRIC PENCIL as above -  disk version £115.00
LOWER CASE MOD KIT for Electric Pencil £28.00 
DATA MANAGEMENT/REPORT GENERATOR -  easily formats disk files, allows 

entry, edit, delete and list of records and retrieves data for display or
calculation on screen or printer £200.00 

RSM-2D DISK MONITOR -  powerful system manipulates disk data, has Z-80
break routine £25.00 

ISAM -  INDEX SEQUENTIAL ACCESS METHOD -  sub routines to facilitate
control of random data files £45.00

ST80D communications software £60.00
NEWDOS -  TRSDOS with corrections and enhancements £25.00
NEWDOS -  as above but with further facilities:- £45.00 

KBFIX, Renum, Screen to printer in one step, DOS commands from 
BASIC, Level I in II, Superzap, Disassemble, load and save faster, list variables £49.00

LIBRARY 100 -  an assortment of 100 programs £39.00
SARGON CHESS -  16K Level II -  the 1979 Champ Version I £14.00
SARGON CHESS -  16K Level II -  the 1979 Champ Version II £24.00

APPLE
A2FP FUNCTION PLOTTER — Comprehensive graph plotting £18.00
U-DRAW II-- High Resolution graphics editor. Create a figure then intake, expand.

contract etc and store on disk £27.00
LISP -  programming language suitable for research in artificial intelligence £30.00
3-MILE ISLAND — Complex disk based game simulating nuclear reactor £27.50
VISICALC -  Instant Visual Calculation — provides a powerful planning and forecasting

tool £95.00
APPLE WORD PROCESSOR -  Complete text editing, storage and retrieval of text 

(disk based) £42.00
LITTLE GENIUS -  Comprehensive disk based Apple Soft Tutorial £35.00

MUSE authorised dealers. Many programs on cassette and disk. Send for list.

SORCEROR many programs available -  send for list.

e 5%  DISCOUNT ALLOWED FOR EDUCATIONAL ESTABLISHMENTS

T»» JOHHSUH (MKMCMHIHR !R] I1D
M em ber of the TV Johnson Group of Companies
Camberley (Head Office) Oxford Bristol
165 London Road, Camberley 148 Cowley Road, Oxford 48 Gloucester Road, Bristol
Surrey, GU15 3JS. O X 41JJ. BS7 8BH

Telephone (0276) 62506 Telephone (0865) 721461 Telephone (0272) 422061

Hours of business 
Mon-Fri. 9 .3 0 -5 .3 0  

Sat. 9 . 3 0 - 1 . 0 0

+  Ansaback eves 
and w/ends. 

Telex 858893

PRICES EXCLUDE VAT, FREIGHT & HANDLING SEND OR 
PHONE FOR PRICE LIST & BROCHURES 

(A ll prices correct at tim e o f com pila tion)

Dr. R.V. K ing BA. MIEE 
S.G. Johnson, BSc. (Hons.)
T.S. Johnson. ABIBA, ACMB, FBSC, MBIM 
A  S. Barton ACM, ABIBA. CdipAF

Branches at:

B irm ingham , Bristo l, Edinburgh. Leeds. London. Louth. 
Newmarket, N ottingham , Oxford. Byfleet. W okingham



. . . FASTEST DAISY IN TOWN . . . 
NEW RICHO RP-1600 PRINTS AT 60 CHARACTERS PER SECOND!!!!! 

FAST ENOUGH FOR YOUR LISTINGS AND WORD 
PROCESSING NEEDS. £1250

Richo high-speed daisy wheel, heavy du ty  commercial 
p rinter gives a high-quality p rin tou t, coupled w ith  
low noise level necessary fo r  o ffice  environment. N a tion 
wide service by UDS. Service under 90 day warranty 
is provided at your premises.
124 char: upper/lower case. — 60 chars:/sec p rin t 
speed -  10/12 chars: per inch giving 136 o r 163 columns
— 15 inch wide fr ic t ion  platen. — forward/reverse 
paper feed fo r  graphics. -  Top o f the form  and host o f 
other features. -  Centronics type parallel interface 
as standard.
Options: serial interface £60 -  PET interface £50 -  
APPLE interface £65 — TRS-80 interface £45.

S U P E R B R A IN  £ 1 8 7 5
COMPLETE COMPUTER
TWIN Z 80-A 4MHZ. -  2 DOUBLE DEN SITY DISC 
D R IV E S .-6 4 K  R A M .-H IG H  RESOLUTION 12INCH 
CRT. 80 x 24 LINES. -  UPPER/LOWER CASE. -  
2 RS232 PRINTER PORTS. -  CPM OPERATING 
SYSTEM. -  WORD PROCESSING & ACCOUNTS 
PACKAGES A V A IL A B L E .

T R S -8 0  M O D E L  I
NEW VERSION 16K LEV EL II W ITH IMPROVED 
KEYB O A R D , REDESIGNED V D U , STEADY SCREEN, 
& EASY LO AD IN G  CASSETTE RECORDER . . . £475 
NEW REDESIGNED EXPANSION INTERFACE FOR 
TRO UBLE FREE DISC O PE R ATIO N .......................£199
* TEAC 40 TR AC K  D U A L DISC DRIVES (204K) 
 £440

* FREE AN T IG LA R E SCREEN -  WORJH_£15 WITH 
EVERY 16K LEV EL II

EPSON TX 80
DOT-MATRIX PRINTER WITH PET GRAPHICS.
PRINTS 80 COLUMNS ON PLAIN PAPER AT 90 
CHARACTERS/SECOND. ADJUSTABLE TRACTOR. -  
UPPER/LOWER CASE. -  DOUBLE WIDTH PRINTING. -  
MICRO CONTROLLED. -  SELF TEST. -  HEAVY DUTY 
PRINT HEAD USING JEWELL BEARINGS FOR LONG LIFE.
-  CENTRONICS PARALLEL INTERFACE. -  MADE BY 
SHINSHU SEIKI AN AFFILIATE OF SEIKO WATCH CO OF 
JAPAN. OPTIONS: PER INTERFACE WITH CABLE £50. 
APPLE INTERFACE WITH CABLE £60.

T R S -8 0  M O D E L  II  £ 1 9 9 9
STATE OF THE A R T  SECOND GENERATION 
COMPUTER. 32K, DOUBLE DENSITY DISC DRIVE 
(600K)
over 10,000 already sold in USA. 8 slot motherboard 
ensures fu ture  expansion fo r  hard discs and other 
peripherals. 76 key professional keyboard, SELF TEST 
on power up.
TR-DOS & LEVEL III BASIC STAN D A R D . CP/M 
A V A IL A B L E  as option, making a wide range o f account
ing, educational, scientific and word processing 
packages instantly useable.
NATIO NW IDE SERVICE THROUGH OVER 180 
T A N D Y  STORES & COMPUTER CENTRES.

LOW COST W ORD PROCESSOR I
BASED ON TRS-80 LEVEL 2 16K, CASSETTE RECORDER, ELECTRIC PENCIL SOFTWARE, UPPER/LOWER CASE MOD, PRINTER 
INTERFACE AND RICHO DAISY WHEEL PRINTER. COMPLETE READY TO GO £1850. FREE MAILING LIST PROGRAM.

WORD PROCESSOR II
BASED ON "SUPERBRAIN" COMPUTER SHOWN ABOVE. WITH RICHO PRINTER &  "MAGIC W A N D " THE ULTIMATE IN WORD 
PROCESSING. LETTERS AUTOMATICALLY FORMATTED WITH ADDRESSES FETCHED FROM SEPARATE FILE. COMPLETE 
SYSTEM £3400.
INVOICING, STOCKCONTROL, SALES LEDGER, PURCHASE LEDGER, PAYROLL AVAILABLE FOR ABOVE COMPUTERS.
FROM £250 PER PACKAGE.

Prices quoted above do no t include VA T. Phone or call fo r further details or demonstrations.

LONDON COMPUTER STORE 
43 GRAFTON WAY, OFF TOTTENHAM COURT ROAD, LONDON W.1. 

TEL: 01-388 5721 OPENING HRS: 1 1 -7  MON-FRI, 12-4 SATS.
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microtan 65
Small enough to learn with 
Big enough to work w ith!

COMPUTER SYSTEMS LIMITED

A 6502 based Superb IK monitor TANBUG

microcomputer. V  IK RAM for user programme, stack

Expands into a system. and display memory.

VDU alphanumeric display on un-modified domestic TV of 16 by 32 characters. 

Optional lower case pack making a total of 128 displayable characters. 

Optional chunky graphics pack(6 4x6 4  pixels)# Excellent documentation.
MICROTAN 65 outperforms all other small 

microcomputers in terms of value for money 

and performance. It is much easier to use as a 

result of the video display, intelligent key-' 

board socket, and very powerful monitor. 

The system grows to become a very useful, 

complete microcomputer in sensibly priced and 

very well designed modules. Each module 
is superbly packaged and with comprehensive 

hardware and software documentation. The 
Microtan users manual is A4 size, 136 pages 

thick, and comes beautifully bound.
TANBUG is probably the most powerful IK 

monitor available. Apart from bringing 

the hardware alive it really does serve 

the purpose of programme debugging. TANBUG 

offers memory and register examine, modify 

and list, block moves, single instruction, 

multiple non-destructive breakpoints with 
ability for multiple passes, address offset 

calculation and many other useful features. 

MICROTAN 65- More power for your money!

The TANEX expansion board opens the door 

to a full system as well as including an 

abundance of features. In its minimum config

uration TANEX is supplied with IK RAM, 

16 parallel I/O lines, TTL serial I/O port, 

cassette interface, 2x16 bit counter timers, 

memory mapping, data bus buffering, and 

is fully socketed. When fully expanded 

TANEX offers all of the above plus a further 

6K RAM, 6K ROM, 8K MICROSOFT BASIC, a further 
16 parallel I/O lines, 2 counter timers 

and TTL serial I/O port, and a third serial 

I/O port with RS232/20mA, full modem control 

and 16 different baud rates. Check the 
price list below to see how cheap it is 

to fully expand the system.

20 Way keypad- plugs into the intelligent 

keyboard socket and gets you going without 
the expense of a full ASCII keyboard. Keyboard 

socket will accept any ASCII keyboard. 

Mini-mother board, comes complete with 

connectors and reset switch.

ORDER FORM: EXPANSION COMPONENTS:

■o Pi
" Microtan 65 Kit £79.35 Oty. Serial 1/0 Kit £14.80 6552 £ 9.20

Oty. Microtan 65 Assembled £90.85 Oty. 2716(5V type) £28.75 2114 £ 4.80
Oty. Tanex (min.con) Kit £49.45

Oty. Tanex Assembled £60.95 NAME:

Oty. Lower case pack £10.90 ADDRESS:

Oty. Chunky Graphics pack £ 7.50

Oty. 20 Way Keypad £ 8.95

Oty. Mini-mother board £ 9.95

ALL PRICES INCLUDE VAT. Add £ 1.50 P&P Please. BROCHURE AVAILABLE ON REQUEST PLEASE SEND lOp

m m m m 1

TANGERINE COMPUTER SYSTEMS LTD. 

FOREHILL, ELY, CAHBS. Tel: (0353) 3633.

COMPUTER SYSTEMS LIMITED



E PROMPT ERASER

*  S C R U B S  UP TO 3 2  C H IP S  IN  15 M IN S  ON 2 0 0 - 2 5 0 V  A.C. *

*  C O N T IN U O U S  2 5 3 . 7 n M  B E A M . S A F E & S IM P L E .  G U A R A N T E E D  *

*  £ 3 9  c.w.o. £ 4 0  N E T T  3 D  DAYS : A LL IN C L U S IV E  /  *  I

+  I M E W  P R O D U C T S  +

T E X  9 0  8 K  1 6 - B I T  M I C R O C O M P U T E R  £ 9 9
T M S 9 9 8 0  . 'TE X B U G ' M O N IT O R .R A M  .T I M E R . V 2 4  I /O .M A N U A L S

T E X 1 0 0  IE E E  S 1 0 0  B U S  &  P O W E R  U N I T S :  p a i r  € 9 5
R U N S  Z 8 0 A  + 6 4 K  D R A M + V 2 4  I / 0  + D IS C  I / 0  + 2 M IN IF L O P P IE S :  

'E X P A N D O B U S '  4 - S L O T  E XPANDABLE M O T H E R /E X T E N D E R  £ 3 9  

C O M P A C T  P O W E R :  + 9 v 8 a  . + 1 6 v 6 a  . - 1 6  v i a .  F R O M  2 4 0 v  A C. £ 5 9

T E L E - T E X  SMART V24 T V. TYPEWRITER f r o m  £ 9 9
1 6 x 6 4  . 2 5 6  C H A R . P R O G R A M M A B L E  S O U N D & D E V IC E  C O N T R O L S

T R A D E  E N Q U IR IE S  IN V IT E D  FOR S U B S T A N T IA L  D IS C O U N T S .

WE A L S O  N E E D  P A R T N E R S  FO R P R O D U C T IO N  I N V E S T M E N T .

ALL O R D E R S  A N D  E N Q U I R I E S  P O S T - F R E E  T O :

T E X  M IC R O S Y S T E M S  L T D .  I
F R E E P O S T .  S T . A L B A N S .  H E R T S .  AL1 1BR

OR PH ON E ST. AL B A N S  6 4 0 7 7  OUTSIDE W O R K IN G  HOURS

CRYSTAL ELECTRONICS 
CC ELECTRONICS

w  i  1 1 0 W 0 5 1  D a a i c  ■

XTAL Basic 2-2
HAS to be the best ye t fo r your Nascom 1or 2 

All the usual features of other 8K floating-point BASICS 
Plus: Extra commands/functions—INCH, KBD, CMD$ 
ON ERR GOTO, ERR, PI, CLOAD? (tape verify)

And Add up to  64 reserved words o f your 
choosing  —Now put you r own disc, tape, contro l, 
graphics commands, etc for the ULTIMATE in BASIC 
f le x ib ility 1 Fully upward com patib le  w ith  version 2.1 
(see earlie r Ads). Can be easily adapted to most Z80 
systems. Works w ith T2, B-BUG, T4 and NAS-SYS 
m onitors. Existing version 2.1 users —Return your 
orig inal tape (less manual) w ith 50p P& Pand  we will 
update it FREE of charge!

Price: still only £35 +  VAT!

WE ARE NOW A SHARP AGENT
We stock the MZ-80K fully supported. 

Prices from £520.00 plus VAT.
Coming shortly—C R Y S T A L  B A S IC  (S H A R P )
—releases another 6k of memory + extra 
commands.
M em b ers  o f C o m pu te r R e ta ile rs  A sso c ia tion  & A p p le  D ealers Assoc ia tion

Shop open 0930-1730 except Wed. & Sun.

40 Magdalene Road, Torquay, Devon, England. Tel: 0803 22699

Access and Barclaycard welcome. E3

Wego Computers Ltd
for PET; Apple; RS232C; S100 & TRS-80 
from £620 (Apple) to £900 (S100)
+  V.A.T. Software available.

to power up your microcomputer & 
peripherals in the correct sequence, 
with one switch. £59-55 +  V.A.T.

Apple interface cards and Petunia and 
Video Buffer for the PET.
Details available on request.

Available from your local dealer, or 
direct from: Wego Computers Limited 
22A, High Street 
CATERHAM, Surrey CR3 5UA 
Tel: (0883) 49235 Telex: 8813791

SOLE U.K. DISTRIBUTORS FOR CALIFORNIA COMPUTER SYSTEMS 
AUTHORISED COMMODORE & APPLE DEALERS.

WEGO MARK SENSE 
CARD READER

WEGO SEQUENCE 
SWITCH BOX 
@ CBM  a proved.

C.C.S. CARDS

Servicing & Software 
capabilities. Consult us 
for your requirements.
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NASCONI IMP AVAILABLE EX-STOCK
The incredibly low-price Nascom IMP Is now available off the 
shelf at Interface Components.lt plugs into any 
microcomputer system with a serial RS 232 Interface,including 
the popular Nascom 1 & 2.

Although an impact matrix printer,its versatile feed 
mechanism allows it to accept A4,foolscap and quarto 
letterheads making it suitable for word processing 
applications.And it’s quiet too.Line printers and many 
typewriters are deafening by comparison.

Finished in a smart blue plastic enclosure,the IMP is only 
£325 plus VAT (post and packing extra) completely assembled.

---------------------------------- FEATURES-------------------------------------

•  80 characters wide •  Automatic CR/LF
•  60 lines per minute •  ft?" paper (pressure feed)
•  Bi-directional printing •  9 f ' paper (tractor feed)
•  10-line print buffer •  Baud rate 110 to 9600
•  96 character ASCII set •  External signal for optional 

(includes $,#,£) synchronisation of baud rate

■
I
■
■
■
■

I
I
■

I
I
■
I
I
I
■

ORDER FORM
Send your orders to:
Interface Components Ltd,Oakfield Corner, 
Sycamore Road,Amersham,Bucks HP66SU. 
Telephone:02403 22307 Telex:837788.

Please send me......... Nascom Imps at £325 each
plus VAT at 15% plus £2.50 p&p.

Name______________________________________

Address

Access or 
Barclaycard No.

Personal callers welcome PCW/4/80
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SUPPORT MEMBERS OF THE COMPUTER 
RETAILERS ASSOCIATION. . .

C R A

THEY WILL SUPPORT YOU.

For further details on the associations aims 
membership, code of conduct etc. 

Please contact: Mrs H. Gibbons, C.R.A., Owles 
Hall, Buntingford, Hertfordshire. (0763) 71209.

LITTLE GENIUS

If you find self-instruction manuals d if f icu lt  to  

fo l low  then meet our L ittle Genius.

Little Genius f loppy diskettes 

are the fastest, easiest way to  

master your micro.

Little Genius will save you  

t im e and e ffo rt ,  teaching you  

to explo it  all your micro's facilities.

Courses now available 
Applesoft basic 
Pet basic 
Palsoft basic 

Advanced Applesoft  
Advanced Petsoft 
Advanced Palsoft 
Using your Apple  
Using your 2 0 2 0

For further inform ation ask your  
local dealer or contact Peter 
Brown at Suite 5 04 ,  A lb an y  House, 
3 24  Regent Street, London W1 R 
5 A A .  Telephone 0 1 -5 8 0  6 3 6 1 .

The Rohan Computing Collection

o

Sprint 5/45 Daisywheel p r in ter /te rm ina l.  Ideal fo r  w o rd  processing and gen3ral use. RS 2 3 2  

standard, successfully installed on PET's, Apples, T a n d y  T R S  8 0 , Sorceror etc...

Wordstar T h e  best w o rd  processor fo r  cpm  systems. Special version w ith  addressing facility .

Wordcraft Converts a 3 2 k  P E T & discs into a superb word-processor.

VDU's T h e  most legible V D U 's  on the m arket, superbly made and British. A l l  black or seafoam  

fin ish. Detachable  6 2  or 102  key  keyboards. Lear Seigler and V T 5 2  em ulation .

2684 Microcomputer as V D U 's  bu t 2nd  Z 8 0 ,  integral disc and C P M , graphics facility .

LA 34 T h e  best desk top  , fu l l  w id th , 30cps term inal, 10, 12, 16 characters per inch, 

o ptional tractor.

LS 120 180 cps terminal.

11 /03 & 11 /23 c om puter  systems available  w ith  C A P  M ic ro C O B O L , accounts. A utoc lerk .

Microline 80 T h e  smallest and quietest desk to p  prin ter available (61 db) 5 ,1 0  or 16 characters 

per inch, 4 0 ,3 0 ,  1 32  wide. Standard machine w il l  take 9 .5  inch sprocket feed paper, roll and  

single sheet. W ith  centronics interface, P E T IE E E  or user port interface, T a n d y  T R S  8 0  d irectly  

to  keybo ard  un it  w i th o u t  expansion box.

TNW 2000 T h e  on ly  bi-directional P E T  to  RS 2 3 2  in terface we k n o w  th a t  runs Q u m es etc. 

at fu l l speed i.e 1 2 0 0  baud £ 1 6 5 .0 0 .  Also available T e le ty p e  4 3 , N o r th  S t a r , R a ir  B lack Box.

TRADE & EDUCATIONAL ENQUIRIES WELCOME, 

Rohan Computing 52 Coventry St.,Southam, Warwickshire CV33 0EP. Tel: Southam (092681) 4045
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Research Resources Ltd
Micro-computers fo r  Education, Science and Technology.

SW TP and G I M I X  6 8 0 9 /6 8 0 0  Computers

* G I M I X  -  5 6 K  R A M  w ith  integral 3 4 0 K  disc drives

*  SW TP C S /09  -  up to  3 8 4 K R A M , M U L T I -U S E R

*  Upgrade you r existing 6 8 0 0  w ith  1 6 /8  bit 6 8 0 9  CPU board
*  Install your M F -6 8  and R A M  in a new G I M I X  chassis
* New D M A F -2  8 "  Dual F loppy  disks — 2.5 Megabyte
* 64 Megabyte Hard Disks
* Memory available in 4 ,8 ,16,32,128k Boards
* New Graphics V D U  — CT82B — Improved 50Hz UK Standard
* New TSC BASIC — very fast + Multi-user/Multi- task ing
* Plus LAB-BASIC , SAM, PASCAL, P ILO T , F LE X . etc.
* A-D, D-A converters

SINTROM PERIFLEX and VECTOR Z-80 Computers

* Z 8 0 A  CPU, S100 Bus, CP/M
* 48k or 64k enhanced version
*  5 % " Q U A D  density Micropolis disk drives

* 8 "  T w in  discs, built-in or separate units
* MDOS or CP/M operating system
* Hardware f loa t ing  po in t  board and software.
* Fast Fourier transform and dig ital f i l te r ing  package
* Plus LAB-BASIC , PASCAL, F O R T R A N ,  BASIC Co 

and SAM (Statist ical Analysis fo r  Micros)

PET — New Models, Disc drives, Printers

* Up to  32k o f  user RAM
* 360k in te l l igent disk drives (CBM)
* 40 Co lum n pr in ter — on ly  £245
* 80 Column Graphics pr in ter
*  Exclusive to  R R L :  L A B -B A S IC  for  Control,  

special interfaces fo r  laboratory/teaching  
w ork  and statistics packages.

THE M ATRIX  IS HERE 16 B it  Machine w i th  integral disk drives

R R L specialises in designing m icro -com pute r systems fo r  educational and 
scientif ic  use. We w i l l  supply the complete system — processor, V D U , 
pr in ter,  special interfaces, software etc. — to  solve you r  problem.
For fu r the r  in fo rm at ion :

Tel: W elwyn Garden (07073) 26633

RESEARCH RESOURCES LTD, 40 Stonehil ls, 
W elwyn Garden C ity ,  HERTS. A L 8  6PD.



DISCOUNT PETS
NEW 8K  PET £445  with large keyboard, 16K £540, 32K £640, 
Dual Floppy £640, Programmer’s Toolkit £45, Cassette £50. 
BASE 2 PRINTER  £475 compatible with PET 3 Interfaces:
IEEE, RS232, Centronics parallel, 3 Character fonts —one down
loadable, programmable horizontal & vertical densities, stepping 
m otor, tractor feed, contiguous plotting.
TE X AS  TI 99/4 £.800 with 13” colour monitor. The most 
advanced home computer.
AIM  65K SYSTEM  £400, cased, powered and with optional 
assembler and BASIC. Also memories & m otherboards for AIM 
65/KIM by Seawell. Disk system (2 x 5 ” drives) with DOS £800. 
S-100 SYSTEM  £1000  based on North Star with single disk drive, 
Z-80, 2 ports, 32K memory, completely assembled and tested. 
Runs all North Star software. Dual Disk version £1200.
NORTH STA R  HORIZON II £1400  
SOROC IQ 120 VDU  £550
S-100 BOARDS  assembled and tested only. 16K fully static 
2MHz memory with bank select, optional wait states, write 
protect etc. £150. 4MHz £200. Jade 4MHz A-80 CPU £140.
SD PROM-lOO EPROM programmer £140. 2 serial & 1 parallel 
I/O card £120.
SOFTW ARE
COMPLETE ACCOUNTS PACKAGE FOR NO RTH  STA R  
£520  e .g . BOUGHT & SA LE S  LEDGERS, VAT, A U D IT  TRAIL,  
P A Y R O L L  for NO RTH  S T A R  on two disks £56. (also for PET, 
Listing only £50.
SUPER BLAKE  7 game for PET  on disk£23, for Challenger 8 ” 
disk £15, PET cassette £20, listing only £10, self-learning noughts 
and crosses (NS, PET, OSI) £13 disks, £11 cassette.

Send for list or call:

CAMBRIDGE ROAD, ORWELL, 
ROYSTON, HERTS. 

Telephone: Arrington 689

Y o u 'v e  h e a rd  a b o u t  it 
R ead  a b o u t  it — H E R E  IT  IS

AVAILABLE EX-STOCK %
COMPLETE KIT AS PER '  s
MANUFACTURER S SPECIFICATION °<
With provision lor 8K on board expansion Excludes 4118 * 8 *

INCLUDES FREE 16K EXPANSION
VAl HE Cl 40 includes A IL  parts w i th  every kit

N A S C O M - 2

ON DEMONSTRATION NOW
£ 2 9 5  fb«
I6K EXPANSION WORTH £140

—WITH V  . V

A V A I L A B L E  O N L Y  F R O M  U S  O N  T H E  C O U P O N  B E L O W

O P T I O N A L  E X T R A S

3 AMP POWER 

SUPPLY V A T 15% 
£29.50 Post £1.50

For N A S C O M  2

8 O F F  4 1 1 8 *  
For N A S C O M  2  

P u r c h a s e r s

c o n  Early 
L0U Delivery

R S 2 3 2  C O M P A T I B L E

8 0  C O L U M N  P R I N T E R  brand new
List price £550 If sent by carrier £5 extra

O U R  P R IC E

n ? R  + VAT
15%

FULL MANUFACTURER S WARRANTY -  00N T DELAY ORDER TODAY

Please send me m y  N A S C O M  2 K I T  w i t h  th e  F R E E  1 6 K  E X P A N S I O N  
fo r  £ 2 9 5  +  V A T

I enclose rem ittan ce  to cover

N a m e  & Address

A ls o  in s to c k  N A S C O M - 1  #  E L F  •  T R S 8 0  as  p r e v i o u s l y  a d v e r t i s e d

a  Hbhrijs
|Um ,i» nil C o m p u t e r  K i t  D iv is io nC o m p u t e r  K i t  D iv is io n  

4 0 4  E d g w a r e  R o a d ,  L o n d o n ,  W 2 ,  E n g la n d  
0 1  4 0 2  6 8 2 2

Erase Eproms 
in 8 minutes 

for under £ 1 0 0

The high speed, high capacity model UV8 sets new perform ance and 
price standards.

Cuts typ ica l erasure times by a factor o f 5
8 M IN UTE SO LID STATE TIM ER
Capacity up  to  14 EPFfCTMS
2708 type erased in 4 to  7 minutes
High in tensity 254 NM UV source
Safety in terlock autom atica lly starts tim ing  sequence
A udio  tone signals erasure cycle complete
Internal switch to  extend erase tim e.

M IC R O D A T A  Computers Ltd, Belvedere Works, B ilton Way, 
Pump Lane Industrial Estate, Hayes Middlesex.

Telephone (01) 848 9871 (6 lines) Telex 934110

We specialise in  NASCOM
(FULL RANGE AVAILABLE)

C O N T R O L  A N D  H E X A D E C IM A L  K E Y P A D  S P E 
C IA L L Y  D E S IG N E D  T O  E N H A N C E  N A SC O M  1 or  2 
G ives N a sco m  1 a ll t h e  a d d it io n a l  c o n tr o l  k e y s  and  
fa c il it ie s  o f  N a sco m  2  w h e n  used w ith  N A S -S Y S  

c o m p le t e  k it  £ 3 7 . 2 5 ;  N A S -S Y S  £ 2 5 . 3 0  
A lso  availab le  as c o n tr o l  pad o n ly  £ 2 3 .1 0  
H e x  pad o n ly  £ 3 0 .1 0

N o  m o d if ic a t io n  is  req uired t o  y o u r  N a sco m  t o  use 
o u r  k e y  pads

D U A L  M O N IT O R  B O A R D  
T h is k it  a l lo w s  sw itch in g  b e t w e e n  tw o  m o n ito r s  on

N A S-C H E SS  
O n c a ssette  £ 1 5 . 3 0  
R un s o n  a n y  m o n ito r

N A SC O M  1 G R A P H IC S SY S T E M
SY S T E M  £ 3 3 . 0 0
Please  s tate  i f  chess
graphics  required

N A SC O M  2 G R A P H IC S
S Y S T E M

T h is  kit a l lo w s  o u r  Eprom s  
t o  be  used  as t h e  graphic  
genera to r  in  N a sco m  2  

£ 2 5 . 3 0  (w ith  ch e ss  pieces  
in  E p rom ). A ll the

B IT S & P.C s C O M PU T E R
P R O D U C T S
1 8  R Y E  G A R T H

W E T H E R B Y
W EST Y O R K S H IR E
L S 2 2  4 U L .

N a sco m  1 £ 5 .7 0  

P O R T  P R O B E
M on itors  port in p u t  and  o u tp u t  o n  L .E .D .s  variable
c lo c k  fo r  real t im e  in terrup ts £ 1 1 . 2 0

T h is  p icture  sh o w s  o u r  g raphics s y s t e m  in  op era tio n ,
th e  g a m e  in  p lay  is  o ur  o w n

N A S -C H E S S
A  p o w e rfu l  ch e ss  ga m e requir ing a m in im u m  o f  8K  
exp a n s io n

T E L : 0 9 3 7  6 3 7 4 4  
1 0  A . M . - 6 P . M .
S .A .E . F O R  D E T A IL S

A ll th e  a b o v e  pr ices  in- Mail order  o n ly  but  

e lu d e  po s tag e . Please  add d e m o n s tra t io n s  b y  

V .A .T . @ 15% a p p o in tm e n t

20 PCW



MEET THE

. . . THERE MUST BE ONE HERE FOR YOU
T ne  Exidy fam ily  is a sophisticated range of products designed to m eet  the  ever increasing variety of com puting  needs, 
including h o m e and business uses, edu catio na l and laboratory applications, industrial process control etc.
The  Exidy ran ge  has been designed w ith  built - in  g ro w th  capacity to take  th e  risk factor out of c om puter  investm ent.  The  

Sorcerer C o m p uter  n o w  has a m e m o ry  expansion  capabi'ity  from  8K up to 4 8 K  w ith in  its o w n  cabinet, enab ling  the  

system to g ro w  w ith  your needs plus the  ability to add m an y  additional p lug-in  facilit ies such as disk drives and  
p re -p ro g ra m m e d  R O M  PAC's

T he  standard  configuration  includes a 6 3  key typ ew rite r-s ty le  keyboard and a 16  key n u m er ic  pad. R em ote  control for 

dual cassettes Serial R S 2 3 2  and parallel interfaces, Z 8 0  processor, 4K  resident operating  system, 8K  M icrosoft  BASIC  in 
separate  p lug-in  R O M  PAC cartridge, 6 4  character  *  3 0  l ine display, 1 2 8  u p p e r / lo w e r  case A SC II  character set and 1 2 8  

user defined graphic symbols, operators m an ua l,  introduction  to basic program ing, connecting  leads All Exidy eq u ipm en t  
is backed up by a 12 m onth  w a rra n ty  covering both parts and labour

The W o rd  Processing R O M  PAC fea tu re s  auto  w rap aro u n d ,  dyn am ic  curser control, variable  line length, global search  

and replace, holding buffer for re -a r ra n g e m e n t  of text, right justification, line w id th  and line to line spacing, underl in ing  

or boldfacing, text m erg ing  and a m acro-fac i l i ty  p erm itting  tasks such as fo rm le tte r  typing, m ult ip le  co lu m n printing of 
autom atic  form s entry.

N o w  contact your nearest dealer:

T h e  N O R T H
T .W . C O M P U T E R S , 2 9 3  London Road, Hazelgrove, S tockport .  061 4 5 6 8 1 8 7  
BASIC CO M P UTING , Oakville, Oakworth Road, Keighley, W. Yorkshire. 0535  65094  
E. S M IC R O C O M PU TER S, 7 Berkeley Precinct, tccleshall Road. Sheffield S11 8PN. 0742  668767  
GLYSTHYDON LTD., Nook Farm, Rake Lane, Warton, Preston, Lancs. 0772  633138  
M ICRODIG ITAL, 25 Brunswick Street, Liverpool L2 OBJ 051 227 2535  
M IC R O P U T E ,  7 Westbourne Grove, Manchester M 2 0  8 J A .  061 4 4 5  8 5 8 8  
M a g n u m  C O N S U L T A N T S .  57  Fairburn Drive, G arforth ,  Leeds. 0 5 3 2  8 67 89 ?

M I D L A N D S
M  &  R S Y S T E M S , 20  Norw ich  Road, Wisbech, Cambs. 0 9 4 5  590 0
M ID L A N D  MICR O C O M PU TER S, 1 Cherry Wood Drive, Aspley, Nottingham 0602 298 281
G R I F F I N  &  G E O R G E  Birmingham, Manchester, London, Eastkilbride 0 1 -9 9 7  334 4

L O N D O N  and th e  S O U T H  E A S T

C.C.S. M IC R O S A L E S ,  7 The Arcade, Letchw orth , Herts. 0 4 6  26  73301  
M ICR OB ITS, 34b London Road, Blackwater, Camberley, Surrey. 0276 34044  
S L O U G H  M IC R O S H O P , 120  High Street,  Slough, Berks. 0 7 5 3  2 2 8 5 5
H O M E  8< B U S IN E S S  C O M P U T E R S , 4 4 5  High Street, Manor Park, London E 1 2. 0 1 -4 7 2  5 10 7  
E. M. G . 30 Heathfield Road, Croydon. Surrey CR0 1E4 01 688 0088
G. P. W. ELECTRONICS, 146a London Road. North End. Portsmouth. Hants. P02 9DJ. 0705 693341 
IN F O R M E X  L T D . ,  8 -12  Lee High Road London SE13 . 0 1 - 3 1 8 4 2 1 3  

N .I .C .,  61 Broad Lane, Tot ten ham  N 1 5. 0 1 -8 0 8  0 3 7 7
TVJ M IC R O C O M PU TER S, 165 London Road. Camberley, Surrey CU15 3JS. 0276  62506  

W A L E S  and th e  W E S T
ELECTROPRINT. 5 Kinasdown Parade, Bristol BS6 5 U D D 2 7 2  292375
T R Y F A N  C O M P U T E R S , 3  Swifts  Buildings, High S treet, Bangor, G w ynedd L L 5 7  1UW . 0 2 4 8  5 2 0 4 2  
T V J  M IC R O C O M P U T E R S ,  4 8  Gloucester Road., Bristol 0 2 7 2  4 22 0 6 1

Or send coupon
for further information to:

SOLE DISTRIBUTORS
G eoff Wilk inson
L IV E P O R T  D A T A  P R O D U C T S

The Ivory Works, St. Ives, Cornwall  
0 7 3 6 -79 8 15 7

^ P L E A S E  S E N D  D E T A IL S  O F  T H E  E X ID Y  R A N G E
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Apple or PET? West London's 
specialists are also in the West End*

apple*
APPLE n EUROPLUS 16K
DISC DRIVE WITH CONTROLLER
DISC DRIVE WITHOUT CONTROLLER
16K ADD ON MEMORY
HITACHI 9" BLACK & WHITE MONITOR
EUROCOLOUR CARD
PASCAL LANGUAGE CARD
ALF MUSIC SYNTHESISER CARD
TCM 100 SILENT 40 COLUMN PRINTER
PAPER TIGER PRINTER
TCM INTERFACE FOR PET OR APPLE

F R O M

adda

PET®
_____ PET 8K WITH INTEGRAL CASSETTE £475.00

£695.00 NEW PET 8K WITH LARGE KEYBOARD £495.00
£349.00 PET 3016 16K COMPUTER £675.00
£299.00 PET 3032 32K COMPUTER £795.00
£ 69.00 PET 3040 DUAL DRIVE FLOPPY DISK £795.00
£127.00 PET 3022 TRACTOR PRINTER £525.00
£ 69.00 PET 2023 FRICTION PRINTER £475.00
£296.00 PET C2N TAPE DECK £55.00
£215.00 24K EXPANSION MEMORY £320.00
£243.00 COMPUTHINK 800K DISK DRIVE £1145.00
£585.00 TELETYPE 43 PRINTER FROM £860.00
£ 49.00 QUME SPRINT DAISYWHEEL FROM £1800.00

F R O M

adila
A d d a  Com puters, 17-19 The Broadw ay (between W. H. Smith an d  Burtons), Ealing, London W.5. Tel: 01-579 5845 

♦ N e w  West End address: Abbott House, 1-2 Hanover Street, London W1R 9WB. Tel: 01-408 1611

Possibly the most 
cost effective Laboratory 
Coaiputersin the world.

* i v 
™ ’ —j , a s e r

........... \ I ~ <>v —
- ’ ~ ms *  j *  ■* 5 n

The Vector Graphic MZ
*4MHZ Z80A CPU 
*48K ram
^630K Bytes disk storage 
^Serial port and two parallel ports 
Sir Prom/ ram Board with monitor 
ifc-MDOS Operating system 
&Z80 Assembler 
itf Basic Interpreter

Plus a large range of CP/ M compatible software 
including Fortran, Cobol, Macro assemblers etc.

The Vector Graphic System B
Complete Vector MZ system plus: iff 

iff Vector Mindless terminal iff 
Flashwriter 2 video board (24 x 80) iff 

iff Software driver on prom iff 
MZOS North Star compatible DOS iff 

iff CP/M configured by Almarciff

D A TA  S Y S T E M S  LTD I
906 Woodborough Road, Nottingham. Telephone: (0602) 625035
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WHAT DOES £425'%BUY IN 1980?

SACK 1
smckI

CTRL

SHIFT

A  high quality cassette, with tape counter 16k user R A M .
A  full 12k Microsoft compatible BASIC, and system monitor, 
which is able to run TR S-80 level II programs straight from  
cassette tapes.

illlllllllllllllllilllllllimilll

A bounce free typewriter keyboard. A  
stylish case containing a cassette,
PSU, and U H F  modulator.

With full expansion capability, also 
outputs for video, T V ,  and second cassette.

In short a:

video 
genie 
/y/tem
Contact:

LOWE ELECTRONICS
Lowe Electronics Limited, Bentley Bridge, Chesterfield Road, Matlock, Derbyshire.

DE4 5LE. Telephone 0629 2817  or 2430. Telex 377482  LOWLEC G 

TRADE ENQUIRIES WELCOME
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X IT A N  SYSTEM S
CROMEMCO SYSTEM 3
£ 4 ,4 1 2 .0 0  fo r  this system w ith  vdu.

The ideal business system. System includes a full 64K fast 
RAM, dual full-size floppies (Persci277), RS232 
interface/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 
£59.00 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 to48K 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 w ith 6 additional grey scales, 24 lines with 40 characters per line, w ith 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, w ith flashing on an o n /o ff duty cycle of 3-1. The board is memory mapped on any 2K boundary, w ith its I/O 
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 £295.00ex vat cash w ith order. Please specify if for television or 75 ohm monitor.

ON DEMO NOW! The Cromemco Z2-H.
For only£5,380.00set the reliability and quality of 
Cromemco, coupled w ith the capacity of the new IM111 
megabyte hard disk drive. This is incredible value for 
money. Specification includes transfer rates of up to 10 
times faster than the fastest standard floppy disk, DMA 
controller for up to 7 hard disk units, and the new extended 
CDOS operating system. Systems available in three 
configurations: — A) TheZ2-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 
system 3 users consisting of one hard disk, DMA controller, 
power supply, case and cable. C) As unit B but w ith two 
hard disks. Prices: Unit A) £5,380.00

B) £4,330.00
C) £7,420.00

Xitan Systems also supplies and stocks vdus, printers, NORTH STAR HORIZON computers, Commodore Business Machines PETs, S100 
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 w ith 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 SOI 2BB. 

Tel: (0703) 38740 Hours Tue-Sat 9.30 am to 5.30 pm



-80 SOFTWARE
F R O M  T H E  P R O F E S S I O N A L S

EDITOR/ASSEMBLER PLUS
N ow  get every  feature o f  Tandy's Editor Assembler and T~Bug all in one package. PLUS -  many "b ig  computer" features 

to s im p li fy  your programming, e d it ing  and debugging. Its no longer necessary to  waste t ime creating  both source and o b jec t  

tapes -  Assembler Plus assembles d i re c t ly  in to  memory. Macros are supported, s im ply de f ine  a Macro and any frequen tly  

used sequencies are au tom a t ica l ly  assembled. Assembler Plus also supports C ond it iona l Assembly w ith  2 new pseudo ops, 
wh ich  enable assembly i f  a cond it ion  is true . There are 7 new expressions a v a i la b le ,  together w i th  an autom atic  ORG, 

improved symbol p r in t  out and a Quash command to g ive  you more storage space for general te x t  e d i t in g .  And tha t is 

all just on the Assembly s ide ! The Editor is improved w ith  extra commands l ik e  Substitu te , M ove , C opy and Extend for 
moving en t ire  blocks and repeating them anywhere in the f i l e ,  and for searching and substituting occurrences in o ld  tex t 

for new te x t .  A  Range command is ava ilab le  for both Edit and Find enabling  you to operate on a s ing le  l in e  o r a  range 
o f  l ines. Included in the package is a debugger ca lled  Z-Bug w h ich  includes a ll  o f  the features o f  Tandy's T-Bug and 

features s ingle step e xecu tion ,  d irec t  execution  in command mode and sym bolic  references, plus up to 8 breakpo in ts, 

rather than the single one in T-Bug. Editor/Assembler Plus is w r i t ten  by the o r ig ina l author and comes w ith  an 80 page 

Manual -  best o f  a ll i t  costs the same as Tandy's Editor/Assembler alone

Editor/Assembler Plus fo r 16K Level I I .  Cassette based......................£21 .70  + VAT = £24 .95  5 0 p P & P

ADVENTURE
The o r ig ina l Adventure was w r it ten  for a main frame computer and was ca lled  Adventure l and .S ince then there have been 
many de riva tives . The best are w r it ten  in machine code l ike  the Scott Adams series (for w h ich label we happen to be the 

sole importers 1) but good as they are, they have had to be shortened to f i t  in to  16 K . This M icrosoft Adventure  is the 

o r ig ina l uncut main frame version, for the f irs t t ime ava ilab le  fo r a m icrocomputer. O nce  you enter the Colossal C ave , 
your journey takes you through a labyrin th  o f  caves conta in ing ac t ive  vo lcanoes, green snakes, sulfur la k e s ,k i l le r  dwarves, 

tro l ls ,  f ive  foot oysters and many many more surprises before you can c o l le c t  the 25 Treasures and be a G rand Master 

A l l  the w h i le  d irec t ing  your journey w ith  commands and questions to the computer in English. O v e r  400 messages and 
descriptions are combined in an endless number o f  ways in the program vocabu la ry . Almost l i t e r a l ly  mind b low ing  !

Adventu re . 32K single d rive  minimum. Disk b a s e d .......................... £19 .50  + VAT = £22 .43  50p P & P

ASSEMBLY LANGUAGE PACKAGE
A  Complete Assembly Language package for the user who requires the u lt im a te  in  programming aids. This package consists 

o f  a M acro Assembler, a L ink ing Loader, a Text Editor and a Cross Reference F a c i l i t y .  The M acro Assembler accepts 

Z -8 0  opcodes and supports a complete Intel standard macro f a c i l i t y  inc lud ing  IRP, IRPC, Repeat, loca l variab les and 

E x itM . The code is assembled in re loca tab le  modules w h ich  o ffe r  the advantages o f easier cod ing , faster tes t ing , debugging 
and m od ify in g .  An  expanded set o f  cond it iona l pseudo ops a llows testing o f  assembly pass, symbol d e f in i t io n  and para

meters to macros. O th e r  assembler features inc lude  comment b locks, oc ta l o r hex l is t ings, t i t le s  and sub t it les , va r iab le  
input rad ix  (base 2 to 16) and a complete set o f  l is t ing  contro ls. The L ink ing  Loader provides a number o f  loader capa
b i l i t ie s  executed by means o f  easy command lines and sw itches. A n y  number o f  programs may be loaded in user specif ied  

loca tions. In ternal and external references between modules are resolved a u to m a t ic a l ly .  The Loader also performs l ib ra ry  

searches for system subroutines and generates a load map o f  memory showing the loca tions. The Text Editor is a random 

access l ine  orien ta ted  tex t ed ito r  s im ila r to those used on the IBM 360 and PDP-10 computers. The Editor's speed and 

s im p l ic i ty  make i t  easy to insert, rep lace , p r in t or delete lines ; e d i t  ind iv idua l I in e s ; renumber lines in a f i le  and to f ind  
or substitute spec if ied  te x t .  The Cross Reference F a c i l i t y  provides a convenient a lphabe tica l l is t o f  all program va riab le  
names, together w i th  the l ine  numbers where they are referenced and de f ined .

Assembly Language Package. 32K single d r ive  m in im um ................... £65 .00  + VAT = £74 .75  50p  P & P

FORTRAN
The best Fortran Language Com piler a va i lab le  for the TRS-80 -  a standard AN S I Fortran from M ic ro so ft .  The package 

includes the C om p ile r ,  a L ink ing  Loader, a Text Editor and a Fortran Runtime L ib ra ry . The Com pile r has a number o f  
enhancements to the AN S I standard: L O G IC A L  variab les w h ich  can be used as in teger quantit ies , +127 to -1 2 8 ;L O G IC A L  

DO loops for t ig h te r ,  faster execu tion  o f  small va lued in teger loops; m ixed mode a r i th m e t ic ;  hexadecimal contants ; 
L itera ls  and H o lle r iths  a llowed in expressions ; log ica l operations on in teger data A N D . .O R . . N O T . .X O R  can be used for
8 or 16 b i t  Boolean opera tions; READ/WRITE End o f  File or Error C ond it ion  transfer, tha t is, contro l may be transferred 

to a specif ied  statement on end o f  f i le  or error encounter;  Encode/Decode for Format operations to memory. The 
standard l ib ra ry  supplied includes 49 subroutines, together w ith  routines for 32 b i t  and 64 b i t  f loa t ing  po in t functions. 

Users may w r i te  non-standard I / O  drivers for each Logical Un it Number -  making the task o f  in te rfac ing  non standard 
devices to Fortran, a stra ightforward one.

Fortran Package. 32K single d rive  m in im u m ........................................... £65.00 + VAT = £74 .75  50p  P & P

Send large SAE (27p) fo r our current Cata logue o f  TRS-80 Software. Add £1 .45  for a b inder.

A .J .H A R D IN G  (M O L IM E R X 1
2 8  C O L L I N G T O N  AV E N U E ,B EX H I L L - O  N - S  E A . E . S U S S E X .  T E L :  ( 0 4 2 4 )  2 2 0 3 9 1  

_____________________________T E LEX  86736 SOTEX G FOR A. J. HARDING
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STOP PRESS!!! HB Computers now a major
_____  ____ distributor of the

^ ^ ^ ^ r e m a r k a b l e  
v isa  T I9 9 /4

■  a  ^ ^ ^ ^ h o m e  
O U V  ^ ^ ^ ^ £ o m p u t e r

with confidence 
from the specialists 
HB CDfTIPLITERS LTD

Stock a full range 
Under One Roof

BUSINESS AND GAMES SOFTWARE 
FOR THE CBM PET 

DISC BASED BUSINESS SOFTWARE 
CBM 3040 AND COMPU/THINK 

SALES LEDGER

Process up to 1,000 accounts. Full input audit mail, 
enquiries, statements, debtors list and sales analysis.

...... £350
PURCHASE LEDGER

Specifications as per Sales Ledger. .......£350
ESTATE AGENT

Property file maintained and houses selected.

...... £25.00
WORD PROCESSOR

All the usual word processor features plus global

changes and right justify. ...... £50.00
MAIL LIST

Names, addresses and selection codes on disc. Will
interface with our word processors.................£50.00

CASSETTE BASED SOFTWARE 

STOCK WATCHER

Up to 250 stock items processed. Stock Reports,

re-order, etc. ...... £25.00
R H SHAPEMATCH

Memory game. Children love this one.............. £5.00
R H MASTERMIND

Our version of this popular brain teaser...........£8.00
SNAKES & LADDERS

You choose the number o f  snakes and ladders. 

Good graphics. Works with our SOUNDBOX . .  .
f  s nn

R H MICROPOLY ......

Monopoly board controlled by your PET. Nobody 

is lumbered with the bank. ...... £12.00

HB CnmPLITERS LTD
22 NEWLAND STREET, KETTERING 

NORTHANTS.
Tel. (0536) 83922 & 520910 Telex 341297

A ll prices exclude VA T.

Ym rkey.
To MICROCOMPUTERS^

Q-C0M
ELECTRONICS
PET PERIPHERAL SPECIALISTS

PLESSEY MEMORIES 32K WORDS
PETITE (add on) £280 
INPET (mounted inside) £249

I EEE—488 SERIAL OUTPUT 
INTERFACE

SELF POWERED £110 
P.C. BOARD ONLY £ 8 5

TERMINALS:-
DECWRITER LA34 £850 
TELETYPE 43 £795 

TERMS:- A LL  EQUIPMENT EX-STOCK 
CASH WITH ORDER PLEASE -  

VAT  EXTRA. 3 MONTHS' WARRANTY. 
TERM INAL DELIVERY £15 EXTRA. 

FULL BACK UP SERVICE A VA ILAB LE  

TELEPHONE 021-643-1945 
OR 021-643-3540 
OR 021-643-3540 

Q-COM ELECTRONICS LTD., 
5TH FLOOR, ST. MARTINS HOUSE 

10 BULL RING, BIRMINGHAM B5 5DT

Block Caps. Please 

Post now , w ith o u t  obligation  to:

British National Radio 
& Electronics School.
P.O .Box 156, Jersey , C hannel Isles

This coupon will brinq you 
details of our new complete 
home computer course.

You will learn all the basic 
principles of computer 
technology and receive full 
instruction on computer 
functions and programming. 
Tuition is carried out at your 
own pace on your own home 
computer and is supervised by 
our qualified computer staff.

BROCHURES
Send today for a brochure 

on this exciting new course.

HOME COMPUTER
Please rush  me details of you r 
HOME C O M PU T ER  C OUR SE

Name ____________________________

Address
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STACK COMPUTERS 
ANNOUNCE. . .

THE

APPLE
Stack Computer Services can now offer the full range of computers and 

accessories for the decerning Apple owner. Our aim is to provide a “ one 
stop” source of Apple equipment and Apple compatible peripherals. To this 
end we are currently expanding our existing premises to accommodate a 
new department dedicated to the sale and support of Apple products.

Our particular expertise is centred around industrial research and 
educational applications, with each system being individually tailored to 
meet the customers specific needs.
Telephone (Paul Fulwood) on ^ j | 
051 -933 5511 (ext. 10) for further details.

Apple II ++16K RAM £ 6 9 5 .0 0
Disk drivefno controller) £ 2 9 9 .0 0
Disk drive(+controller) £ 3 4 9 .0 0
16K memory upgrade £ 6 9 .0 0
Prototype/hobby board £ 1 5 .0 0
Parallel printer card £ 1 0 4 .0 0
Communications card £ 1 3 0 .0 0
High speed serial card £ 1 1 3 .0 0  
Pascal language system £ 2 9 9 .0 0
Centronics card £ 1 3 0 .0 0
Applesoft BASIC card £ 1 1 6 .0 0
Integer BASIC card £ 1 1 6 .0 0
Clock/calender card £ 1 2 8 .0 0
Eurocolour card £ 7 9 .0 0
ALF music synthesizer £ 1 8 0 .0 0
■ Heuristics controller £ 5 3 .0 0
Heuristics speechlink £ 1 7 3 .0 0
IEEE interface £212.00

Apple logo ties £ 5 .5 0
A.C. line controller £ 2 7 0 .0 0
Slave for above £ 1 3 0 .0 0
Rom plus board £ 1 0 5 .0 0
10 Apple diskettes £ 3 0 .0 0
Vinyl carrying case £ 1 6 .0 0
Speechlab £ 1 2 7 .0 0
Programmers aid1 £ 2 7 .0 0
Autostart ROM pack £ 3 8 .0 0
Graphics tablet £ 4 6 2 .0 0
Appletel system £ 5 9 5 .0 0  
B&W UHF Modulator £ 1 4 .0 0
Supertalker £ 1 3 6 .0 0
Microhush printer £ 2 6 6 .0 0  
Thermal paper for above £2.00
10” B&W monitor £ 1 0 0 .0 0
Lower case adaptor £ 4 0 .0 0
Synertec light pen £ 1 6 5 .0 0

COLOUR
Supercolour system for the Apple gives
superb colour on a modified (But still
usable) Sony 14” T.V.
Supercolour card £ 9 0 .0 0
Supercolour T.V. £ 3 0 0 .0 0

Stack Computer Services Ltd
290-298 Derby Road, Bootle 
Liverpool 20

051-933 5511



Small 
Systems 
Engineering 
Lim ited

IE E E-488/P ET INTERFACES

Type B £186
Bidirectional serial interface is fully addressable 
and can have split BAUD rates

TypeC  £120
Serial interface -  output only 
PET disk, compatible, RS232 C Handshake 
(Printer Busy), switch selectable Baud rates, 
Listen Address link selectable.

TypeC S £132
Serial interface output only with switchable 
character sets to match the new PET's lower 
case Screen mode, otherwise as Type C.

All interfaces are crystal controlled

£249Type G .P.I. A.P.
Micro-based, bidirectional with buffering.
The General Purpose Interface allows free use 
of PET’s INPUT #  statement without hangup 
problems. Software changeable BAUD rates 
optional features include: Second Serial
I.O. Port, 20 mA Loop I.O.

Addressable parallel (disc com patible) 
for Centronics, Anadex etc . £106

Non addressable parallel £45

TV /V ideo  m onitor in terface  £35

Real Tim e Audio Spectrum  Analyser for 
Com m odore PET M icrocom puter
32 Channels 1/b Octave Filters, 1K ROM 
ROUTINES on board for analysis and 
graphical display. USR Functions for linkage to 
PET basic operating system £450

PET MEMORY EXPANSION  
BOARDS INTERNALLY MOUNTED

24K
32K

S100 BOARDS
Dynam ic M em ory Boards
IEEE-S100 Specification Timing
Transparent on Board Refresh
4Mhz Z80 Operation with no wait states.
Fully tested and Burned In
Bank Select versions available -
North Star, Cromemco and Alpha Micro
I.O. Port Bank select
Bank Size to 64K in 16K increments

£328
£432

Size
64K
48K
32K

Standard
£449
£398
£346

Bank Select 
£595 
£539 
£483

P&T IE E E -4 88  In terface
Provides S100 computers with IEEE-488 
Controller, Listener, Talker, Capability

All prices exclude VAT
P&P £5.00 (includes Securicor Express Delivery)

62 New Cavendish S treet • London W 1M  7LD 
Telephone: 01-637 0777  Telex: 8813085  (Abacus)

£350

>FULLY ASSEMBLED & TESTED  
CASE A V A IL A B L E

Accessories Available include: —

Edge Connector KB15P £1.95* 
Numeric Key Pad KB710 £7.50* 
Plastic Case (Black) KB701 £12.75*  
DC to DC Converter DC512 £5.00*
* U.K. Orders add 15% VAT on Order total.

FU LL D A T A  SHEET ON REQUEST

Citadel Products Limited.
Dept. PCW 50 High Street, Edgware, 
Middlesex HA8 7EP. Telephone 01-951 1848

GaffliER
KEKBOdftO?

We offer systems for the smaller business user based on 
microprocessors by Apple and Microstar and supported 
by extensive software for a wide variety of applications. 
We also supply daisywheel printers by Qume, matrix  
printers by Texas, and a variety of video screens. We 
sell or lease equipment and guarantee our installations 
in the field. A N D  we offer in situ service support via 
our own engineers.

If you have specific requirements for individual items of  
hardware, come and discuss it with us.

We’re Access Data Communications . . . your flexible  
friends.

Access Data Communications Ltd., 
228 High Street,

Uxbridge, Middx.

Tei: 0895 30831/59205

28 PCW



Thinking Computers?
_  fc-y 4t.

Then come to the number one 
micro-computer centre

If you’re  w ondering  if a m icro-com puter 
can help you, w e are here  to advise you. 
At Lion H o u se-L o n d o n ’s leading cen tre  
for m icro-com puters -  you’ll find:
% Experts  w ho’ll explain the equipm ent 
in a w ay you can easily understand, 
show ing how  and w here  it applies to y o u r  
work.

>f: D em onstration a re as  w here  you can get 
im m ediate ex p e r ien c e  of using m icro 
com puters  yourself.
*  Probably  the b ig g e s t  range  of soft
w are  in the UK.
^  P rogram m es can b e  tailored for your 
particular com m ercial n e e d s  by  our In- 
H ouse Analysts and Program m ers.
^  Total se rv ice - inc lud ing  the availability 
of full m aintenance after you’ve bough t an 
installation.

^  Leasing and H.P. facilities immediately 
available.

^  A com puter b o o k  section with pub lica 
tions that give you new  insight into the 
w orld of m icro-com puters.

How w il l  m icro-com puters help  you  r in
thousands of w ay s-o n ly  a few can b e  
m entioned here...

MICRO-COMPUTERS 
FORTHEHOME

MICRO-COMPUTERS 
FOR BUSINESS

For b u s in e s s  and professional, the
versatility of com pact m icro-com puters 
m eans that all the benefits of b ig  com 
pu ters  are  m ade  available to all at low cost. 
The businessm an  can now  com puterise 
his accountancy, his stock control, his 
re c o rd s  and m uch m ore -  cutting his o ver 
h ead s  and im proving his efficiency.
For the home, m icro-com puters have in
num erable  u ses  and co ns iderab le  value 
to o -so m e tim e s  in u n ex p e c ted  ways.

Budgeting . . . investm ents . . . con 
trolling heating or security  . . .  storing 

information on things like rec ip es  . . . 
des ign ing  com plex  and fascinating 
g a m e s ... e d u c a t io n ...

Com e and see .  W e invite you to visit us 
and investigate the possibilities and the 
potential. If you’re  too far away, phone  or 
write and w e’ll send  you m ore information. 
You n e e d  a m icro-com puter. W e can 
supply it.

LION MICRO-COMPUTERS
SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER
Lion Com puter Shops Ltd, Lion H ouse, 227 T ottenham  Court Road, 
London W1 (First Floor). T elephone: 01-637 1601.
Telex: 28394 Lion G.
O pen 9 to 6, M onday  to Saturday (Thursday to 7). E s S l  H i (D
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Britain’s first comi

Your Z X 8 0  kit c o n ta in s . ..
•  P rin ted  circuit board, with IC sockets  for 

all ICs.
•  C om ple te  com ponen ts  set, inc lud ing  all 

ICs -  all m anufactured  by  selected world- 
leading suppliers.

•  N ew  rugged Sinclair keyboard, touch- 
sensitive, wipe-clean.

•  R eady-m oulded  case.
•  Leads and  plugs for connection to domestic 

TV and cassette recorder. (Programs can be 
SAVEd and LOADed on to any portable 
cassette recorder.)

•  FREE course in BASIC programming and 
user  manual.

Optional extras
•  M ains  adap to r  o f  600 mA at 9 V DC 

nom inal unregu la ted  (available 
separately -  see coupon).

•  Additional memory expansion boards 
allowing up  to 16K bytes RAM. (Extra RAM 
chips also avai lab le-see  coupon.)

A complete personal computer 
fora third of the price of a 
bare board.

Also available ready 
assembled for £99=«

The Sinclair ZX80.
U ntil now, bu ild ing  your own com pu te r  could 
easily cost a round  £ 3 0 0 - a n d  still leave you 
with only a bare  board for your trouble.

T h e  Sinclair ZX80 changes  all that. F o r  just 
£79.95  you get every thing  you need  to bu ild  a 
personal com pu te r  at hom e .. .P C B , with IC 
sockets for all ICs; case; leads for d irect 
connection  to  your own cassette recorder and 
black and white or colour television; everything!

A nd yet the  ZX80 really is a complete, 
powerful, full-facility com puter, m atch ing  or 
surpass ing  o th e r  personal com puters  on  the 
m arket at several times the  price. T h e  ZX80 is 
program m ed in BASIC, and  you could use it to 
do quite  literally any th ing  from playing chess 
to ru n n in g  a pow er station.

T h e  ZX80 is p leasantly  straightforward to 
assem ble, us ing  a fine-t ipped soldering  iron. 
Once assem bled , it im m ediate ly  proves w hat 
a good job you’ve done. C onnec t it to your TV 
s e t ... l ink  it to  an appropria te  pow er source *... 
and you’re ready to go.

*Use a 600 mA at 9 V DC nominal unregulated mains 
adaptor. Available from Sinclair if desired (see coupon).

T w o  u n iq u e  and  
v a lu a b le  c o m p o n e n ts  o f  th e  
S in c la ir  Z X 8 0 .
T h e  Sinclair ZX80 is not just ano the r  personal 
computer. Quite apart from its exceptionally  
low price, the  ZX80 has  two uniquely  advanced 
com ponents: the  Sinclair BASIC interpreter; 
and the  Sinclair teach-yourself BASIC manual. 

T h e  u n iq u e  S in c la ir  B A S IC  in t e r p r e t e r . . .  
offers rem arkable  p rogram m ing  advantages:
•  U nique ‘o n e- tou ch ’ key word  entry: the  ZX80 

el im inates  a g rea t  deal o f  t i resom e typing. Key 
words (RUN, PRINT, LIST, etc.) have the ir  own 
single-key entry.

•  U nique  syntax check. O nly  lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. T h is  prevents  
entry of long and com plicated  program s with 
faults only d iscovered w hen you try to run them.

•  Excellent s tr ing-hand ling  capabili ty  -  takes 
up  to 26 string variables o f any length. All 
strings can undergo  all relational tests, (e.g. 
com parison). T h e  ZX80 also has string  inpu t-  
to request a line o f  text w hen necessary.
Strings do not need  to be d im ensioned.

•  Up to 26 single d im ens ion  arrays.
•  F O R /N E X T  loops nested  up  26.
•  Variable names o f any length.

•  BASIC language also hand les  full Boolean 
a rithm etic , conditional expressions, etc.

•  Exceptionally  powerful ed it facilities, allows 
m odification o f  existing program  lines.

•  R andom ise  function, useful for gam es and 
secret codes, as well as m ore serious 
applications.

•  T im er u n d e r  program  control.
•  PEEK and  POKE enable entry of m ach ine  

code  ins truc tions ,  USR causes jum p to a 
u ser’s m ach ine  language sub-routine .

•  H igh-reso lu tion  g raph ics  with 
22 s tandard  graphic  symbols.

•  All characters  p rin tab le  in  reverse u n d e r  
program  control.

•  L ines o f un lim ited  length.

. . .  a n d  th e  S in c la i r  t e a c h - y o u r s e l f  
B A S IC  m a n u a l .

I f  the  features of the  Sinclair in terpreter 
listed alongside m ean little to you -don’t worry.
T h e y ’re all explained  in  the  specially-written 
128-page book  free  w ith  every kit! T h e  book 
m akes learning easy, exciting and  enjoyable, and 
represen ts  a com plete  course  in BASIC p ro 
g ra m m in g - fro m  first princip les  to complex 
program s. (Available sepa ra te ly -p u rch a se  
price refunded if you buy  a ZX80 later.)
A hardware manual is also included with every kit or 
built machine.

Z80A m icroprocessor-new , U HF TV m o dula to r ,
fas ter  vers ion  o f  the fam ous /
Z-80 m icro p rocesso r  chip, /  » ockets  *or  1 v;
widely recogn ised  as th e  bes t /  casse t te  r ecor  <
ever m a d e . .  /  POwe;  supply .

SUPER

Clock.
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F e w e r  ch ips,  
c o m p a c t  des ign ,  
v o lu m e  p ro d u c t io n  -  
m o re  p o w e r  per  po un d !
T he  ZX80 owes its remarkable 
low price to its remarkable 
design: the whole system is packed on to 
fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the ZX80’s IK byte RAM 
is roughly equivalent to 4K bytes in a conventional 
com puter-typically  storing 100 lines of BASIC. (Key 
words occupy only a single byte.)

The  display shows 32 characters by 24 lines.
And Benchmark tests show that the ZX80 is faster 

than all o ther personal computers.
No other personal computer offers this unique 

combination of high capability and low price.

T h e  S in c la ir  Z X 8 0 .  K it :  £ 7 9 . 9 5 .  
A s s e m b le d :  £ 9 9 . 9 5 .  C o m p le te !

T h e  ZX80 kit costs a m ere £ 79.95. C an’t 
wait to have a ZX80 up  and  runn ing?  N o  
problem! I t’s also available, ready assem bled, 
for only  £99.95.

W h eth e r  you choose  the  kit o r the  ready
made, you can be sure o f  world-famous 
Sinclair t e c h n o lo g y -a n d  years o f  satisfying use. 
(Science o f  C am bridge  Ltd  is one o f  the  Sinclair 
com panies  owned and  run by Clive Sinclair.)

To order, com plete  the  coupon , and  pos t  to 
Science o f  C am bridge  for delivery w ith in  28 
days. R eturn  as received w ith in  14 days for full 
m oney refund if n o t com plete ly  satisfied.

s in iz la i i -
Z X B O
Science of Cambridge Ltd
6 K ings Parade, Cam bridge, Cam bs., CB2 1SN. 
Tel: 0223 311488

Order Form
To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
R em em ber: all prices show n includeWKT, postage and packing. N o  h id d e n  extras.

Please send me:

Quantity Item Item price
£

Total
£

Sinclair ZX80 Personal C o m p u te r  kit(s). Price 
inc ludes  ZX80 BASIC manual, excludes mains 
adaptor. 79.95
R eady-assem bled Sinclair ZX80 Personal 
C om puter(s). Price inc ludes  ZX80 BASIC manual, 
excludes m ains adaptor. 99.95
M ains  A daptor(s) (600 mA at 9 V DC nom inal 
unregulated). 8.95
M em ory E xpansion  Board(s) (each one takes up  to 
3K bytes). 12.00
RAM  M em ory chips  -  s tandard  IK bytes capacity. 16.00
Sinclair ZX80 M anual(s) (m anual free with every 
ZX80 kit or ready-m ade computer). 5.00

N B. Your Sinclair Z X 8 0  may qualify as a business expense. TOTAL

I enclose  a cheque /pos ta l  o rde r  payable  to Science o f C am bridge  L td for £  . 
Please print
Name: M r/M rs /M is s _________________________________________________ __

A d d r e s s _________________________________________________________________
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Guy Kewney, with the news, rumours and gossip —  plus, 
on the great phone-tapping controversy.

Buzby’s eavesdroppings
D uncan Campbell originally 
revealed on  F eb ru ary  1st in 
the  New S ta tesm an th a t 
co m p u te r  techno logy  was 
being used to  m o n ito r  phone 
calls m ade by ord inary  
citizens — w ith o u t th e  kn ow 
ledge o f Parliam ent.

Most ow ners o f  m icro 
com puters  will th ink  only  
tw o, quickly  passing, 
th ou gh ts  ab o u t te lephone  
bugging. F irst, they  will say, 
such bugs w ould  on ly  be used 
to  trap  KGB agents and  IRA 
bom bers  . . . and a good thing 
too . Second, they  will add  
th a t  no th ing  as com plicated  
and clever as has been 
m e n tio ned  in th e  N ational 
Press actually  exists anyw ay.

O n th e  second po in t, our 
m icro m an m ay be alm ost 
right. D uncan C am pbell’s 
original article in th e  New 
S ta tesm an revealed the  ex is t
ence o f an au to m atic  speech 
transcriber. B ut o th e r  co m 
m en ta to rs  (no ting  th a t  the  
transcriber is said to  be 
located  in V ictoria, a t the  
same place as w here a line 
m o n ito r  handles several 
th o usand  lines) m ade the 
( incorrec t)  creative ded uc tion  
th a t  th e  au to m atic  trans
criber could cope w ith  a 
tho usand  conversations 
sim ultaneously. It c a n ’t.

B ut Campbell says it does 
exist and w hat it does is 
p roduce  a p r in t-ou t o f  a 
te lepho ne  conversation.

O n th e  face o f  it, th a t  m ay 
be a b it  hard  to  swallow.
A fte r all, no less a sage than  
Professor D onald Michie, 
artificial intelligence guru, 
has decreed th a t  th e  idea is 
“ obviously b u n k ” . I wish I 
had  M ichie’s artificial 
intelligence. Even m ore, I 
wish I had the  com fortab le  
confidence  in such “ expert 
p ro n o u n c em en ts” th a t  som e 
o f m y colleagues seem to  
have.

F irst, le t us assume th a t a 
voice transcriber is som e
th ing  th a t  cann o t be done 
w ith  eq u ip m en t on  the  
m ark e t today . I d o n ’t believe 
this assum ption  myself, b u t 
le t ’s m ake it anyw ay. On the 
m arke t, the refo re , no can do.

Well, w h at ab o u t o ff  the  
m arke t, then?  U nder the  
jo in t  co n tro l  o f  th e  Post 
Office and an  intelligence 
electronics o u tf it ,  p robably  in 
C heltenham , the re  is a speech

research unit. N ot 
surprisingly, i t ’s called the  
Jo in t  Speech R esearch Unit 
(JSR U ) and i t ’s been  beaver
ing aw ay fo r 33 years.

T he ty p e  o f  equ ip m en t it 
p roduces w ould  be a useful 
s ta r t  to  an y b o d y  planning a 
c o m p u te r  transcriber. For 
exam ple, the  JS R U  is know n 
to  m ake scramblers — voice 
scramblers. It w o n ’t surprise 
any  readers to  hear th a t  I 
haven’t seen a c ircuit diagram 
fo r th e  JS R U  scramblers, and 
th a t  I d o n ’t know  w hether 
they  are digital or analogue, 
or a c om bin a tion  o f  the  tw o.
I d o n ’t th ink  it m atters. The 
p o in t ab o u t  a scram bler is 
th a t  it splits up  th e  voice 
in to  its co m p o n en t parts, at 
one  end, and th e n  puts 
everyth ing back to ge th er a t 
the  o ther.

If the  JS R U  scramblers are 
as up  to  da te  as th e  vocoders 
used in th e  p ro d u c t io n  o f  the  
H itch H iker’s G uide to  the  
Galaxy, th ey  will be devices 
p roducing  a digital o u tp u t ,  
neatly  analysed in to  the  sort 
o f  sound  param eters th a t 
define w h at vowel or con 
so nan t yo u  are pronouncing. 
My guess, however, is th a t  
th ey  are a b it m ore  soph isti 
ca ted ; th e y  probab ly  have 
som e fea tu re  w hich  produces 
a digital value from  w hich th e  
sound , a t  any m o m en t in 
tim e, can be resynthesised 
later. If  a speech research un it 
c an ’t get to  th a t  p o in t in 33 
years, i t ’s a w aste of 
ta x p a y e rs ’ m oney.

T he scram bling technology 
can p robably  be exp ec ted  to  
do som e clever analysis of 
voice p itch , too . This w ould  
give several likely clues to  
w here w ords can be expected  
to  s ta r t  — an im p o rtan t 
requ irem ent. Existing “ on  the  
m a rk e t” speech recognition  
devices are n o t w onderful. 
T hey  tend  to  m istake “ five” 
for “ n in e ” , and if y ou  say 
“ five seven” w ith o u t stopping  
fo r a second be tw een  the  five 
and the  seven, these  machines 
recognise neither word, 
because th ey  th ink  y o u  have 
just p ron ou nced  som eth ing  
new, “ fiveseven” . A nd if a 
new  speaker takes up the  
m icrophone, th e  m achine 
recognises ra th e r  little  o f 
w hat he /she  says.

H owever the re  are tw o 
flaws in this “ p ro o f” th a t  the

au to  transcriber will n o t 
w ork. F irst, speech recog- 
nisers th a t  typically  have a 
vocabulary  o f  around  200 
keyw ords are a trem endous  
overkill w hen  it com es to  the  
requ irem en ts  o f  a transcriber. 
Japanese firms are know n to  
have m achines capable o f 
p rin ting  som ew here over 90% 
o f all Japanese w ords, from  a 
syllabic v o cab u la ry ; ap par
en tly  68 syllables are all th a t  
you  need to  co n stru c t any 
w ord in th a t  language. F o r  
various reasons, including 
inflexion problem s, English is 
n o t as susceptible to  analysis; 
how ever a m achine th a t  has 
to  pick u p  syllables is n o t 
b o th e red  by th e  fact th a t  we 
speak sentences ra th e r  than  
words.

Second, a speech recog
n it ion  m achine has to  take  
the  right action  w hen to ld  
som eth ing  . . .  it m us t n o t 
be vulnerable to  am biguity . It 
m ust open  th e  d oo r  only 
on  the  phrase “ Un p e tit  d ’un  
p e t i t  s ’e to n n e  aux  Hailes” , 
and ignore all jokers w ho

this month, he speculates

th in k  th e  password is 
“ H um pty  D u m p ty  sat o n  a 
w all”  — o r  vice versa.

A transcriber has no  such 
ulcer-inducing w orries; it  will 
p r in to u ts a y :  “ u m p re t ty  dum p 
ettisa  to n n  o w l” in bo th  
cases. In  o th e r  w ords, it 
d o e sn ’t  have to  p roduce  a 
perfec t m a tch  . . .  all i t  has to  
do is co rrec tly  record  the  
vowels and  consonan ts  
spoken. If it has enough  
know ledge o f  likely w ords to  
p roduce  th e  co rrec t w ord, 
ju s t o ne  in ten , it will be 
possible — n o t  easy, m ind 
you , b u t  defin ite ly  possible
— to  read its p r in to u t and 
un ders tand  th e  sub ject o f  
conversation  (for closer in 
vestigation, la ter, if  neces
sary).

My best guess is th a t  a 
good m icro ph on e  could 
enable a ra th e r  small 
c o m p u te r  (som eth ing  the  
size o f an A pple II) to  search 
th ro u g h  th e  typ ica l English
m a n ’s sub-3000 word 
vocabulary  and  p rin t o u t a 
recognisable version o f  60%

M agnetic tapes, m agnetic  d iskettes, and  m agnetic  cards, all 
m ade b y  V erbatim  and displayed by  B FI E lectronics a t 
C om p u term a rke t. T he range includes an  extra-length  c a r t 
ridge w hich has 450  feet, ra th e r  th a n  300 , o f  quarter-inch 
ta p e  . . . providing 4.3 Mbytes.
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A tru ly  to u c h  sensitive key bo ard  from  S tar Devices. I t offers 
full A S C II  code o u tp u t ,  and  is th e  Mk II version o f  th e  
b o a rd  w hich also com es in a fo rm  w ith  a key  fo r  every ASCII 
code . I t  gives m e th e  excuse I need to  apologise to  Clive 
Sinclair fo r assuming th a t  th e  Z X 8 0  keyb oard  was to u c h  
sensitive — it isn ’t .  I t ’s flexible, and  w hen  pushed  do w n , th e  
to p  surface m akes co n tac t  w ith  th e  b ack . S tar Devices is 
e lec tron ic , r a th e r  th a n  m echanical in  o p e ra tion . Details on  
0 6 3 5  4 0 4 0 5 .

o f w hat he said.
T he  Post Office does n o t 

supply  good m icrophones to  
its users — n o t  even w hen  it 
in tends to  bug the ir  co n 
versations. N or does it  
supply  te lephone  lines free 
from  nasty  d isto rting  
effects. Nonetheless, 
electronics can com e to  
its aid. Have y o u  listened to  
any  rad io  phone-in  p ro 
gram mes la tely? If y o u r  
m ind  is n o t to ta lly  num bed  
by  th e  inan ity  o f  th e  typical 
dialogue, it  will p robably  
have been  alert enough  to  
n o tice  th a t  the  quality  o f  
so un d  th a t  any  tin -p o t s tud io  
b roadcasts  from  so m ebody  
phoning  in, appears ra th e r  
b e t te r  th a n  one  m ight reason 
ab ly  expect. A nd it  is. A 
device called a te lephone  
balance u n it  is u se d ; it  co m 
pares th e  characteristics o f 
th e  voice o f  th e  m an in the  
stu d io  (w ho is ta lk ing in to  
th e  te lep ho ne)  w ith  th e  
characteristics o f  his 
voice as reflected  back  dow n 
th e  line. F rom  this it deduces 
th e  flaws in th e  line. It th en  
com pensates  fo r these  flaws 
and  balances th e  incom ing 
call, to  rem ove them .

My guess is th a t  th e  Post 
Office could  reasonably  
expec t to  get intelligence 
transcrip ts  o f nearly  40% o f 
conversations m o n ito red . T he 
New S ta tesm an  fou nd  th a t  
som eth ing  like 30% were 
“ accep tab le ” to  th e  
au tho rit ies  — line noise, 
fu n n y  accents o r o th e r  
prob lem s taking care o f 
th e  rest.

As to  w h e th e r  Irish and 
Russian agents are a 
suffic ient th rea t  to  justify  
th e  use o f  th is  transcriber,
I can on ly  refer y o u  to  y o u r  
ow n political views. Several 
o f  m y readers will insist th a t  
a c o m p u te r  paper has no 
right to  tho ug h ts  on  the  
subject anyw ay  — a view 
w hich I find  as sensible as 
th e  idea th a t  Jew s should 
have no views o n  anti- 
Semitism.

T here will be m any  w ho 
will go along w ith  C om puter 
W eekly’s pon tif ica tion , th a t  
th e  idea o f  a transcriber “ will 
raise th e  eyebrow s o f  a n yone

w ith  a reasonable  knowledge 
o f  co m p u tin g ” (F eb  7). The 
im plica tion  o f  th a t  s ta tem en t 
is th a t  D uncan  Campbell, 
writing fo r an  a rty -lefty  
paper like th e  New Sta tes
m an, m u s t be an  in no cen t 
fool w ho w ould  fall fo r any  
ag i ta to r’s plausible s to ry  of 
Big B ro the r C om puter.

He is in p o in t o f  fact an 
electronics system s expert, 
and  a very experienced, 
sceptical w riter. I know  
virtually  n o th ing  ab o u t this 
m a tte r  b eyo nd  w hat he has 
published; b u t  I  do know  
th a t  his expertise  in  en 
c ryp tion , e lectronics (anal
ogue and  digital) and  mili
ta ry  intelligence, is greater 
th a n  any th ing  all o f  us this 
end can m us te r  in to tal. T he 
fac t th a t  “ ex p e r ts”  say  i t ’s 
im possible o f  course im pres
ses me. A fte r  all th e re ’s no 
need  for alarm ist ta lk  ab o u t 
w h a t are jus t w ords from  
th e  pens o f  sci-fi w riters. 
Take radar fo r instance. . .

National 
powerdown
T he A m erican chip m aker 
N ational S em icon du c to r  has 
been  tackling one  o f  th e  
m o st irrita ting  prob lem s o f 
m icro co m pu ters  — th e  fact 
th a t  th e y  b u rn  u p  a lo t o f  
pow er.

A six transis to r radio  can 
ru n  fo r days o ff  a small 
nine-volt ba tte ry . A  7000  
transis to r M otoro la  6800  
d o esn ’t  use p ro po r tio na lly  
m ore, b u t a system  using it 
plus a m anageable  am o u n t 
o f  m em o ry , plus a useful 
a m o u n t o f  am plifying 
c ircu itry  ( to  m ake  sure 
th a t  th e  w ords it w ants  to  
p rin t  will reach the  
p r in te r)  will kill th a t  
b a t te ry  in an hour.

N ational S em iconduc to r 
reckons th a t  th e  people  w ho 
have tack led  this p rob lem  in 
th e  past have got it  all w rong; 
instead  it has p rod uced  the  
new  NSC 800 micro. N ot 
just a new  com puter, b u t  a 
b rand  new  chip.

W hat m akes th e  NSC 800

im p o rta n t is th a t  i t ’s no t 
in fac t a b rand  new  chip at 
all. I t ’s a copy  o f  In te l’s 
8 085 , plus a co py  o f  
Z ilog’s Z 80  — tw o  o f  the 
m o st com m o n ly  used chips 
in th e  m icro  business. It will 
ru n  any  so ftw are  w rit ten  
fo r th ose  micros, w ith o u t 
change. B ut it  uses 4% o f 
th e  power.

In  th e  past, the  on ly  way 
to  get a c o m p u te r  to  be this 
miserly in its use o f 
e lec tric ity , was to  build  it  on  
a special chip w ith  tw o  
layers o f  im p u ri ty  — b o th  
P-channel and  N-channel 
com plem enting  each o th e r  
o n  th e  silicon (hence  its 
nam e, C om plem entary  
Metal O xide Sem iconduc to r, 
o r CMOS). N orm al fast 
m icros are bu ilt in N- 
channel, o r  NMOS 
tech no log y  — and  usually, 
CMOS m icros are a great 
deal slow er in opera tion .

N atio n a l’s tr ick  has tak en  
place o n  tw o  levels. F irst, it 
has fou n d  a way to  speed up  
CMOS, and  second, it has 
developed th a t  faster CMOS 
so th a t  th e  transistors are 
m u ch  smaller, and  m uch  
closer toge ther. In  part,  the 
first p o in t is th e  result o f  
th e  second.

It w orks like this: the  
transisto rs on  a silicon chip 
o p e ra te  by  pum ping  electrons 
in to  or o u t  o f  one  o f  the 
th re e  e lem ents o f any 
transis to r . . . co llector, base, 
and  em itte r . T he exac t details 
vary w ith  th e  ty p e  of 
transis to r y o u  have built, b u t 
enough  e lectrons in (o r ou t, 
depending  o n  ty p e )  can tu rn  
a piece o f  silicon fro m  a 
good co n d u c to r  in to  a 
ro t te n  co n d u c to r  o f 
e le c tr ic i ty ; w hen  th e  curren t 
flowing b e tw een  th e  o th e r  
tw o  e lem ents stops, the  
transis to r has sw itched.

In an  analogy as crude as 
last m o n th ’s financial m o de l
ling, o ne  can say th a t  the  
bigger the  transistor, the  
longer it takes to  pu m p  
enough  e lectrons in, to  sw itch 
it. I f  y o u  p um p  harder — th a t  
is, increase th e  pow er — the  
th ing  gets h o tte r ,  b u t it  does 
speed up.

Very, very crudely , the  
effec t o f  shrinking th e  length 
o f  a chip by  x per cen t can 
im prove the  speed or pow er

— whichever y o u  design for — 
by  a fac to r  in p ro p o r tio n  to  
x 5 ; t h a t ’s because it affects 
n o t  jus t th e  area, b u t  the  
volum e, o f  th e  transistor.

Until now , th e  big 
p rob lem  o f  CMOS has been 
th a t  a l though  i t  overcom es 
the  lim itations o f speed 
pow er on NMOS, it  spreads 
itself over a lo t m ore  silicon. 
In  so doing it causes m ore 
capacitance effects and 
increases the  likelihood o f a 
chip falling on  a crystalling 
d iscon tinu ity  in th e  silicon 
wafer. T he capacitance 
effects slow the  chip dow n 
because capacitors take  tim e 
to  fill up  w ith  e lectrons; the  
flaws reduce  th e  n u m b er o f 
good chips on  a wafer, and 
the re fo re  increase the  cost 
o f  building and  testing.

A CMOS m icro small 
enough  to  be econom ically  
viable was n o t m uch  o f  a 
co m p u te r ,  as any  user o f  an 
Intersil 6100  o r an  RCA 
Cosmac will have to  adm it. 
Since those devices were 
originally launched, however, 
the  a r t o f  squeezing 
circu itry  on  to  chips has 
im proved. N atio na l’s la test 
im provem ent involves pu tt ing  
an ex tra  layer o f  polysilicon 
on  the  chip — it calls the  
process double  polysilicon 
or P’CMOS — and  this 
allows it to  build a very com 
plex ch ip  indeed. Like the  
Zilog Z80, it  runs all the 
80 80  ins truc tions and also 
unlike the  Z80, it runs th e  
8085  ins truc tions and 
in terrup ts . A small d ifference, 
b u t  qu ite  crucial to  so m e 
bo dy  w ith  an  8085  program  
th a t  goes b ey on d  w h at the  
8085  can do.

It also conta ins qu ite  a lo t 
o f  ex tra  c ircu itry  fo r con 
trolling m em ory , and  in p u t /  
o u tp u t ,  w hich  m eans th a t  
th ree  o f  N ation a l’s chips will 
do  qu ite  a lo t  o f  useful 
com p u tin g  — w here  th e  Z80 
w ould  need tw ice as m any.

Those th ree  chips, u n o b 
ta inable  to da y , carry  a $ 115 
price tag. A  40% price cu t 
n ex t year and  a 30% cu t the  
year a f te r  will still m ake it 
m ore  expensive th a n  Z80 o r 
8085, b u t  n o t  killingly so.

W hat m akes it on ly  a 
d ream  fo r th e  average hom e 
bu ilder is th e  fact th a t ,  while 
th e  m ain chips will be avail

A ttach ing  32  K bytes t o  th e  £ 2 5 0  Aim co m p u te r  will cost 
£ 3 3 5  f ro m  Portab le  M icrosystem s, if  y o u  b u y  th is  A im em .
I t  does cost m o re  th a n  3 2  K by tes  w o rth  o f  m em o ry  ch ippery  
— b u t  it  does inc lude its ow n  pow er supply , and  it will 
w ork  w ith  o th e r  6 5 0 2  m icro  products .
D etails o n  0 2 8 0  7 0 2 0 1 7 .

PCW 33



able by  th e  end o f  this year, 
there  are m any  su p p o r t  chips 
th a t  will on ly  be available in 
s tand ard  CMOS (ra ther 
slower) o r perhaps, even only 
NMOS. One such chip is the  
EPROM, th e  ultra-violet 
eraseable, reprogram m able  
perm anen t m em ory . Y ou 
can m ix  them , certainly, b u t 
one  EPROM  will chew  up  ten  
tim es the  pow er yo u  just 
saved by  sw itching to  
PJCMOS.

Believe it or 
not dept.
T he first m icroprocessor, 
In te l’s 40 04 , was a very 
simple device by any  o f 
to d a y ’s standards; indeed, 
on ly  by  courtesy  was it a 
p rocessor a t  all. Most o f 
th e  essential functions o f  a 
p rocessor chip w ere on  
secondary , su p p o r t  chips. 
Even up  to  th e  p o in t o f the  
8080 , this was still true.

N ow th a t  a chip is 
capacious enough  to  
carry things as pow erful as 
M o to ro la ’s 680 00 , Data 
G eneral has gone back to  the  
8080  approach  — in o rd e r  to  
squeeze its enorm ous Eclipse 
“ m in i” o n  to  a single chip. 
T he on ly  accep tab le  reason 
for calling th e  Eclipse a mini 
is th a t  D ata General is a 
m in ico m p u te r  com pany . IBM 
m akes several smaller 
m achines and  calls them  
“ m ain fram es” .

T he single chip th a t  is the  
cen tral processor o f  the  
Eclipse does n o t have room  
fo r all the  ins truc tions th a t  
can norm ally  be added  by 
m icrocode. N onetheless, 
th e  DG m icroEclipse is an 
aw esom e bit o f  silicon, 
driving tw o  m egabytes o f 
m em ory . I m en tion  this 
m achine in a “ personal c o m 
p u te r” publica tion  just to  p u t 
a little  perspective on the  
fu ture .

T he Japanese have all 
an nounced  256 K bit RAM 
chips now , and  in tw o years, 
these will be available. A 
useable system  w ith  the 
m icroEclipse and 2 Mega

by tes o f  s to re  will o ccupy  20 
pieces o f  silicon . . . th e  size 
o f Clive Sinclair’s ZX80. 
Scared?

IBM2CPM
IBM does n o t use the  
universal m icro operating^ 
system , CP/M. Load an  IBM 
d iskette  on  to  y ou r m icro 
w ith  CP/M and w atch  it 
crash, no m a tte r  how  im p o rt 
an t it m ay be th a t  you  read 
th e  data.

T h a t is w hy Precision 
C om pu ter Systems o f  San 
Jose, California has w rit ten  a 
b it o f  softw are, IBM2CPM, 
w hich will convert betw een  
the  tw o. I t allows th e  user to  
develop programs at work on  
his IBM, using cross 
assemblers o r cross com pilers 
to  generate th e  code; and 
th en  load the  resulting IBM 
d iskette . I t also allows the 
m icro  ow ner to  en te r  a 
ba tch  o f  d a ta  on his m achine 
and take  it  to  an IBM m ain 
fram e for fu r the r  processing. 
Details (or $95 to  PCS),
1737 First St, San Jose, Cal 
95112 .

Comart CAPs 
its success
W hen tw o  people stick the ir  
necks o u t toge ther, it does 
m ake th e  spec ta to rs  w onder 
w he th e r  one  is th e  solid 
citizen recom m ending  th a t  
we tru s t  th e  o th e r, ra ther 
reckless innova tor — or 
w hether its a case o f the  
blind leading th e  blind.

On balance, C o m a r t’s 
decision to  bring its chain 
o f  stores behind the  
M icrocobol so ftw are  
packages developed by  CAP 
is p robably  a feather in the 
softw are  house (sic).

B o th  firms are being 
w atched  w ith  aw e at the 
m om ent. David Broad o f 
C om art has had his hair cut, 
to  su it the  so lem n image 
required  o f  the  chairm an o f a 
g roup th a t  now  includes Byte 
Shop. He is also the 
recip ien t o f  a C harterhouse 
loan o f  £ 2 0 0 ,0 00 , and is

T he la test discs, offering  10 M bytes in th e  space o f  a d iskette , 
are W inchester techno logy  — th a t  m eans perm an en tly  
a ttach ed . Saving th e  d a ta  is th e  job  o f  a tap e  drive like th is 
o ne  from  S in trom , using th e  4 5 0  ft cartridge drive.
S in trom  is on  0734  85464 .

Readers will rem em ber th a t  PCW has long p red ic ted  very 
high density  d iske tte  drives once  th e  “ voice co il”  a c tu a to r  
arrives, allowing m u ch  m ore  precise head  positioning 
th ro u g h  th e  ability  to  follow  any  irregularities in th e  
recorded  track . This is it : a B urroughs dual drive offering 
6 M bytes. If  y o u  have to  ask w hat it costs, y o u  c a n ’t  
a fford  it. But i t ’s m ade in  Sco tland . Details from  th e  
OEM division on  R ickm answ orth  70545 .

regarded as A Success . . . .  
nearly.

CAP has had M icrocobol 
up  on  stage for tw o  years, 
and  has been th rou gh  a rough 
financial time. Many believe 
th a t  this rough tim e  has been 
due to  the  slowness o f  th e  
co m p u te r  industry  to  have 
faith  in M icrocobol. T he fact 
th a t  David Broad has picked 
it up  can be tak en  as a m ile
s tone , if for no b e t te r  reason 
than  th a t  it indicates th a t  the  
pricing o n  M icrocobol has 
becom e reasonable, and  the  
p ro d u c t retailable.

C om art is n o t  a com pany  
to  com pete  w ith  Sinclair’s 
sub-£100 system . It sells to  
buyers w ho can sign com pany  
cheques, b u t  w ho d o n ’t w ant 
to  do enough w ork  to  justify  
a Systim e, a D ata G eneral, or 
a Honeywell £ 30 ,000  
m achine — it d o esn ’t sell to  
hom e buyers. N onetheless, 
C om art is a retail business; 
w hen  M icrocobol was 
launched, it w ould have cost 
m ore  to  buy  th e  su p po r t 
sof tw are  needed to  ru n  a 
program  w rit ten  in Micro
cobol, tha n  it w ould  have 
cost to  b uy  the  m achine 
needed to  run  it.

T ha t is no  longer true ; and 
M icrocobol does o ffer one 
th ing w hich the  very well- 
know n CP/M operating  
system  claims to  offer, bu t 
does n o t . . . com patib ility .
On CP/M, a program  w rit ten  
in BASIC m ay be transferable  
from  a m achine using an 
8080  to  a m achine using a 
Z 80 or 8085  — ostensib ly  
th ree  chips all using th e  same 
8080  m achine instruc tions, 
ostensib ly  all running  a 
s tandard  high level language 
w hich is p rocessor in dep end 
ent. More likely th a n  not, 
however, the re  will be 
differences th a t  p revent the  
transfer.

With M icrocobol, a 
p rogram  w rit ten  in th e  lang- 
guage will ru n  o n  any 
m achine th a t  has the  the  
Business O perating  System

(BOS) sold by  CAP. I t really 
w o n ’t m a tte r  a bag o f  d in g o ’s 
kidneys w h e th e r  th e  m icro 
chip is a Z80, a M otorola  
6809 , or a Texas Ins trum en ts  
9900.

CP/ M still offers m ore 
likelihood o f  finding a 
p rogram  w rit ten  for 
exactly  y o u r  m icro , sim ply 
because the re  are so m any  
CP/M users w riting  program s 
fo r y o u r  m icro — because 
the re  are so m any  users of 
y o u r  micro. W ith BOS and  
M icrocobol, the  to ta l 
n u m b er o f  m achines still 
w o n ’t  exceed th e  sm allest 
single nu m be r o f  users o f  any 
one  CP/M-based m achine.
But w ith  C om art moving 
beh ind  it, things m ay start 
to  move a b it  faster.

Colourful 
battle
T he obvious m achine  to  co m 
pare w ith  th e  A pple II is the  
C om pucolor, because bo th  
give co lour video displays. 
This com parison  has been  
highlighted by th e  la test 
aggressive m arketing  moves of 
b o th  com panies — M icro
sense for the  A pple II, and 
Abacus w ho im p o rt  the  
C om pucolor.

A p paren tly  in response to  
a price cu t o n  th e  A pple (a
16 K b y te  system  w ith  disc 
now  costs £ 1 0 4 0  plus V A T) 
D erek R ow e a t A bacus 
issued th e  fighting s ta tem en t 
th a t  “ th e re  is no th ing  w rong 
w ith  th e  Apple: i t ’s just th a t  
C om puco lo r is a m ore  
advanced m achine and  a b o u t 
£ 5 0 0  cheaper and  all in one  
b o x .” A lm ost as he said it, 
th e  situa tion  altered. M ost o f  
th e  change is his ow n doing; 
he has in trod uced  engineering 
m od ifica tions to  th e  C o m pu 
co lor w hich  will cure  it o f  
one  or tw o  vices.

The m ain  reason behind 
th e  surgery  was th e  fac t th a t  
th e  disc drive was being 
tw itch ed  b y  th e  big m agnetic
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D on ’t look  at the v id eo : look  at the plastic tray. It costs  
£ 1 1 .9 2 , has four rubber feet, a thumb notch in the front 
to  let you  pick up paper easily, and is supplied b y  Data 
Efficiency, whose subsidiary Microsense is the Apple II 
importer. It may even keep spilled coffee  from spoiling 
the electronics. Details on  04 42  635 61 .

coils th a t  drive th e  colour 
screen. R ow e has changed 
b o th  hardw are and  softw are  
engineering. T he so ftw are  is 
designed to  o ffe r  a quicker 
recovery from  any  errors 
caused by  th is  in te r fe re n ce ; 
som e 4 K by tes  o f  EPROM  
ch ippery  have been  added  an 
and  these will eventually  be 
replaced b y  mask 
program m ed ROM.

To prevent the  errors from  
arising in th e  first place,
R ow e has p u t  a four-phase 
s tepp er  m o to r  in to  th e  disc to  
drive th e  head, and  has 
changed the  pow er arrange
m ents  so th a t  w hen  th e  head 
is being m oved, th e  screen 
coils are  starved o f  curren t.

To pay  fo r  these  changes 
and others, th e  price is 
going up  to  £14 00  from  the  
£ 1 0 7 8  w hich applied w hen 
R ow e m ade his a ttack . 
However, som e £20 0  w o rth  
o f  softw are  — editors, 
assemblers and “ very good 
tu to r ia ls”  will be supplied  
free a t  this price.

Incidentally , C om pucolor 
has an nounced  US prices fo r 
its machines. T here  are th ree  
m odels: th e  8 K b y te  costing 
$ 14 95 ; th e  16 K b y te  costing 
$1695 , and  th e  32 K b y te  a t 
$1995 . A bacus’ p a ren t co m 
pany , Show  Financial, is 
clearly a fte r  th e  1980 
E urapple  Award fo r M iddle
m an  Margineering.

A bacus is on  01-580 8841. 
M icrosense is o n  044 2  63561 .

Off centre 
problems
Chips are very light in weight. 
T his fact, and  th e  consequen 
ces w hich arise, has evidently  
escaped th e  m inds o f th e  
p lanners o f  a sm art new  
“ high te ch n o lo g y ” cen tre  to  
be built in L o n d o n ’s d ock 
land. The tro u b le  w ith  
build ing a  developm ent 
cen tre , w ith  research “ cam p 
uses” and  high techno logy  
display facilities, in Surrey 
D ocks, is the  fact th a t  Surrey 
D ocks are far to  th e  East o f 
L ondon. H eath row  A irport 
is far to  th e  West.

More th a n  in any  o th e r  
industry , chip-based 
businesses are to  be fo u n d  in 
geographical areas centred  
o n  airports . T he  reason is 
simple: chips are light enough 
to  be cheap cargo w hen  sent 
via air freight. T here  is no 
p o in t in sending th em  
surface mail. Chip com panies 
like o thers, are m oving aw ay 
from  th e  old w ater po rt ,  to  
th e  new airports. T he fact 
th a t  th e  centre  o f gravity o f 
L o n do n  has sh ifted  is 
disguised b y  th e  fact th a t  the  
C ity o f  L ondon , w here the  
w ea lth y  congregate, is to  th e  
E ast o f  m o s t o f  th e  m e tro 
polis. Fashionable  people 
the re fo re  t ry  to  live in th e  
new ly “ gen trif ied” areas of 
Islington.

N onetheless, th e  sem i
c o n d u c to r  firm s w ho have 
offices in th e  S ou th  (the

m ajo rity  in th e  UK have 
quick access to  G lasgow ’s 
a irports)  are in th e  High 
W ycom be, R eading, Brack
nell, and  Sw indon  areas.

T he Surrey Docks p ro jec t 
is being p ro m o te d  by 
p ro p e r ty  people Knight, 
F rank  and  R utley . Publicity  
m an  Michael B arton  a t  K F R  
is hoping  th a t  plans to  pu t 
C ity o f  L o n do n  Poly there , 
to ge the r  w ith  Cranfield 
In s ti tu te  o f  T echnology, 
will a t tra c t  established and 
new form s in th e  science and 
techno logy  areas. B arton  
is obviously  fighting a tough  
b a ttle : co n tac t  h im  on  01- 
629  8171 if y o u  th in k  y o u  
w an t to  help.

Double talk
Chip-m aker Zilog has com e 
to  th e  aid o f  th e  co m p u te r  
builders w ho use th e  Z80 
processor, b y  in troducing  
tw o  ready-built com puters , 
b o th  capable o f  ta lk ing to  
m ore  th a n  one  user a t the  
sam e time.

First to  an no un ce  a 
com m ercial system  based on  
these  m ulti-term inal m achines 
is th e  Basingstoke firm,
Micro power.

M ulti-terminal system s are 
no t,  one  w ould  obviously 
th ink , designed for the  
single user. This m eans they  
can s tre tch  th e  budge t a bit. 
All th e y  have to  do  is be 
cheaper th a n  a D ata  General 
th ree-term inal C S/50 at 
£ 25 ,0 0 0 , and th e  people  in 
this m arke t will feel som e 
inc lina tion  to  see w hat they  
offer.

M icropow er’s system s are 
n o t bargain basem ent. A t the  
up per end  o f th e  m icro 
m arke t, however, th ey  will be 
seen as good value fo r m oney ; 
th e  so ftw are  offered  is the  
sales key. T he M icropow er 
P ro du c tio n  C on tro l System  
has been  launched  to  ru n  on

th e  new  Zilog system s. It is 
described as a “ w holly  in te 
grated suite  o f  program s 
w rit ten  especially for the 
m anufac tu ring  environm ent, 
to  enable accura te  forecasting 
and costing o f  all s to ck  re 
q u irem en ts .”  I t is possible to  
buy  it as pa rt o f  th e  C om 
ple te  Business System  
so ftw are  launched  a year ago. 
Details: 0256  54121.

CRA
warming-up
In organisation  terms, the  
C om puter Retailers 
Association has so rted  o u t 
th e  problem s it was having at 
th e  end  o f  1979 w hen  its 
m ajor p reoccup a tion  seemed 
to  be finding an  iden tity . It 
has ap po in ted  an  in de pend en t 
secretaria t, found  a pe rm an 
en t address, and  can now  get 
do w n  to  recruiting  m embers. 
W ithout m em bers  to  pay for 
th e  th ings it  has to  do (ie. 
find o u t  w hich  dealers and 
w hich m achines are  n o t u p  to  
scratch) it  ca n n o t do them .

I t ’s aims are  im p o rtan t

enough  fo r  th e  custom ers 
th a t  any  retailer w ho d o esn ’t 
jo in  really owes us a good 
exp lanation . A lternatively, 
th e y  can w rite  to  th e  new  
secretary , Mrs H elen Gibbons, 
a t  Owles Hall, B untingford , 
H erts SG9 9PL. or phone  
R o y s to n  (07 63 ) 71209 .

The name’s 
the same
C om m o do re  has ra th e r  b lu n 
dered  w ith  one  o f  its la test 
b its  o f  softw are. As far as I 
know , th e re ’s no th ing  w rong 
w ith  its C om pay package. . . 
i t ’s n o t  even overpriced. No, 
th e  p rob lem  lies in  its 
nam e!

W hen w e to ld  th e  PET 
m akers th a t  C om pay was a 
nam e th a t  had  been around  
a while, th e y  smiled and 
shook  th e ir  heads knowingly. 
E ither th e y  d id n ’t  believe us, 
or, th e y ’d do ne  a deal w ith  
ICL, th e  big c o m p u te r  
com pan y  th a t  has sold 
C om pay  for som eth ing  like
13 years. W hen we checked 
w ith  ICL, it quickly  becam e 
ap p a ren t th a t  the re  was no 
deal. A ccordingly, we hereby  
pred ic t th a t  th e  nam e o f  the  
PET program  will change. I t ’s 
jus t in n o cen t fun.

Algol for the 
kids
Schoolchildren  in Inner 
L o n do n  can all learn  to  
p rogram  using Algol 60 — 
w hich should  reduce  the  
dem an d  for Pascal as an a lter 
native for BASIC. T he  new 
language is th e  resu lt o f  a deal 
be tw een  th e  ILEA and  its 
exclusive c o m p u te r  supplier, 
R esearch  Machines. T he  RM L 
version o f  Algol is derived 
from  a p o rtab le  com pile r — 
one w hich will also ru n  on 
Digital E q u ip m en t PDP 8 and 
PDP 11 m inis — w rit ten  by 
Dr R oger A b b o tt  o f  R HA  
M inisystems.

T he com pile r takes up  
on ly  20 K by tes  o f  m em ory . 
Users o f  Algol te n d  to  be 
c o n tem p tu o u s  o f  tho se  w ho 
praise Pascal, saying th a t  
Pascal is a nice a t te m p t  to  
w ean  BASIC users o n  to

A nother word processor package for Apple is the one 
supplied by  the importer Microsense for £42 . It’s called 
Apple Writer. Phone 0442  6 3 5 6 1 .

PCW 35



NEWSPRINT
from  managing d irec to r David 
W hitehead, w ho is at Ealing, 
tel 01-579 5845._____________

Stronger 
6 8 0 9 support
Software for M o to ro la ’s 6809 
chip is still scarce, because 
the  chip, an eight-bit da ta  bus 
m achine, has n o t been around  
long enough  to  have programs 
w rit ten  taking advantage of 
its 16-bit in ternal arithm etic  
and  logic unit. Fact: T ech 
nical Service C onsultants 
(TSC) is by now  accep ted  as 
one o f  th e  m o st reliable 
w riters o f softw are  for the 
older 6800 , usually as built 
in to  system s by  SWTPC.
Fact: SWTPC in this cou n try  
will be im porting  the  6809- 
based SWTPC m achine, n o t 
m aking it here.

All this is p rep ara to ry  to  
saying th a t  th e  TSC Basic for 
th e  SWTPC 6809  costs $75, 
and will run  on  th e  $500 
co m p u te r ; a s ta tem en t which 
would otherw ise n o t mean 
m uch. TSC also has w rit ten  a 
version o f  th e  Flex operating  
system  fo r $'95, and a debug 
package for $75.

Chris Evans 
tribute
Dr C hris topher Evans, the  
a u th o r  o f  th e  M ighty Micro — 
b o th  b o o k  and TV series — 
died last year, leaving a bigger 
gap tha n  ever b e tw een  the  
com p u tin g  experts  and  the  
average reader/viewer.

T o  com m em o ra te  Chris 
E vans’ life and w ork, Jo h n  
S tew art has decided to  hold  
a free sem inar in L on do n  in 
May. Speaking will be T om  
Stonier, one  o f  th e  m any 
w ho will have to  t ry  and  fill 
the  Chris Evans gap; he will 
be “ su pp o r ted  by  a m em ber 
o f  th e  N ational Physics 
L ab o ra to ry  s ta ff  w here Dr 
Evans w orked  until his death .

A n yb od y  w anting  a ticke t 
should  co n tac t  Jo h n  Stewart. 
H e’s a t th e  L ondon  Regional 
M anagem ent C entre  w hich 
w orks w ith  the  five inner 
L o nd on  polytechnics, 
address: 311 R egent S treet, 
L ond on  W 1R 8AL. The 
sem inar will s ta r t a t 2pm , at 
th e  building nex t d o o r  — the  
Fyvie Hall, 309 R egent S treet 
S treet. Phone 01-637 7583 
for m ore  details.

Petaid 
upgrade
As prom ised, Stage One C om 
pu te rs  is busy  expanding  its 
so f tw are  w hich will 
eventually  tu rn  th e  PET in to  
an  in telligent filing cabinet.

It has launched  version 2 
o f P e ta id ; th is  ex tend s  the  
abilities o f Petaid version 1 to  
inc lude ran d o m  access files 
“ th u s  allowing the  user 
im m edia te  retrieval o f

At £85 00  w ith an enclosed (qu ie ter) p rin ter , tw o  floppy  discs and screen /keyboard , th is 
T rium ph  Adler 1100C is a big change fo r th e  com pany . I t was launched  at th e  IMEC exhib i
t io n  and th e  m aker claims it is on  one-week delivery from  order.

Angry of 
Finsbury Park
Personal Software, m y 
favourite program  writing 
o u tf i t  in th e  w orld , has just 
b low n it — for ever!

I t ’s p roduced  six programs 
to  tu rn  y o u r  nice m icro 
co m p u te r  in to  a trashy  TV 
program m e. Ju s t look  a t  the  
titles . . . “ G rowing U p ” — 
helps families cope w ith  the 
teenage years . . . “ Talking 
a b o u t S ex” — offers adults 
th e  p roper in fo rm atio n  and 
appropria te  a t t i tu d e  for a 
satisfying sex life. 
Aaaaaaargh!

Adda snakes 
ahead
T he c o m p u te r  s to re  w hich  
originally opened  in th e  West 
o f  L on do n  — in Ealing — has 
op ened  new m arketing  offices 
in the  C apital’s centre. A dda 
C om puters  is th e  nam e o f the  
s to re ; th e  new offices are at 
A b b o tt  House, 1-2 H anover 
S treet, L ond on  W l. Phone 
01-408 1611. T he com pany  is 
a PET dealer — m ore  details

The softw are  which tu rn s  th is  TEI based system  in to  a w ord processor is called Magic Wand 
and costs £262 from  Abacus. A com ple te  system w ith  NEC Spinw riter and d iskettes costs 
£4900 . T he m an w ith th e  light growing from  his head  is n o t an angry custom er, b u t Derek 
R ow e himself. D etails on  01-580 8841.

som eth ing  m ore  like Algol — 
b u t n o t enough  like Algol. 
These language battle s  are 
always fun, a re n ’t  they? 
R esearch M achines can be 
con tac ted  on  0865  49791 , 
while A b b o tt  is on  08677  
3625.

individual reco rd s .” Stage 
One has also launched  new 
business packages — for 
esta te  agents, accoun tan ts , 
and  p rin t shop  job contro l. 
Details on  0202  23570  in 
B ou rnem outh .

The name on the video display is Burr-Brown — normally 
only  seen on chips and boards. This is the com pany’s first 
system . I t ’s a Data acquisition and control system . Details: 
0 9 2 3  3 3 8 3 7 .
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Your Commodore PET System
The Commodore PET is Britain’s best selling microcomputer 

nd the most popular choice in every field:-

A SELF- 
CONTAINED 
MICRO

COMPUTER

In Education for teaching Computer Science 
and as a teaching aid for other subjects.

In Science and Engineering for solving 
problems and for monitoring laboratory 

equipment.
In Business the PET system 

can be put to a w ide range of 
functions including Payroll, 
Accounting, Statistical 

Analysis, Stock Control and 
Word Processing.

FROM £550.

Not least of its attractions is the price of a PET-from £550 fora self contained unit, to under £2,500 
for the complete system including Floppy Disk Unit and high-speed Printer. Ask your nearest 

Commodore dealer below for details about Commodore hard ware, software and training courses.

Our Dealer Network
LONDON
Capital C om puter Systems,

W l .  6 3 7  5 5 5 1
ACE (by Top TV Ltd), S W 1 .7 3 0 1 7 9 5  
M icro  C o m puter Centre,

S W 1 4 .8 7 6  6 6 0 9  
Logic Box Ltd, SW 1.2 2 2 1 1 2 2  

Sumlock Bondain Ltd, EC 1 .2 5 0  0 5 0 5  

Da Vinci Com puters Ltd,
N W 4 .2 0 2  9 6 3 0  

L & J Computers, N W 9 .2 0 4  7 5 2 5  
Adda Computers, W1 4 0 8  1611 
CSS Business Equipment Ltd,

E8. 2 5 4  9 2 9 3  

Advanced M anagem ent, E C 2 .6 3 8  9 3 1 9  

M etyc lean  Ltd, SW 1.8 2 8  2511  

Microcomputation,
Southgate. 8 8 2  5 1 0 4  

T.L.C. World  Trading Ltd, W C 2 .8 3 9  3 8 9 4

HOME COUNTIES
Orchard Electronics Ltd,

0 X 0 N , 0 4 9 1  3 5 5 2 9  
D. L. Chittenden Ltd, CHESHAM, 4 4 4 1  

J. R. Ward Com puters Ltd,
MILTON KEYNES, 5 6 2 8 5 0  

Datav iew Ltd, COLCHESTER, 78 811  
South East Com puters Ltd,

HASTINGS, 4 2 6 8 4 4  

Sym tec System s Ltd,
SOUTHAMPTON, 3 8 8 6 8  

Alphascan Ltd, BANBURY, 7 5 6 0 6  
Super-v is ion, SOUTHAMPTON, 7 7 4 0 2 3  

Millhouse Designs Ltd,
ALTON, (0 4 2 )  0 5 0 3 7 4  

M icro Facil ities Ltd, MID DX, 9 7 9  4 5 4 6  
DDM, BRENTWOOD, 2 3 0 4 8 0  

Stuart R. Dean Ltd, SOUTHEND, 6 2 7 0 7  
Alpha Business Systems,

HERTFORD, 5 7 4 2 3  
HSV M icrocomputers,

BASINGSTOKE, 6 2 4 4 4  

HSV M icrocomputers,
SOUTHAMPTON, 22 131  

RUF Computers (UK),
BURGESS HILL, 4 5 2 1 1  

W ego Computers Ltd,
CATERHAM, 4 9 2 3 5

T. & V. Johnson, CAMBERLEY, 6 2 5 0 6  
T. & V. Johnson, OXFORD, 72 1 4 6 1  

Peta lect Electronic  Services Ltd, 
WOKING, 2 3 6 3 7 / 2 1 7 7 6  

Business Electronics,
SOUTHAMPTON, 7 3 8 2 4 8  

Amplicon M icro System s Ltd, 
BRIGHTON, 5 6 2 1 6 3  

Brom wall Data  Services Ltd,
HATFIELD, 6 0 9 8 0 / 6 4 8 4 0  

M MS C om puter Systems,
BED FOR D .4 0 6 0 1  

Isher-Woods, LUTON, 4 1 6 2 0 2  
Sumlock Bondain, NORWICH, 2 6 2 5 9  

CSE (Computers), READING, 6 1 4 9 2  
Oxford C om puter Systems, 

W OODSTOCK, 8 1 1 9 7 6

MIDLANDS & 
STH. HUMBERSIDE
Taylor Wilson System s Ltd,

KNOWLE, 61 9 2  

Betos (Systems) Ltd,
N O TTIN G H AM , 48106 

H olbrook Business Systems,
DERBY, 3 6 8 0 8 8  

Lowe Electronics Lim ited,
MATLOCK. 2 8 1 7  

D avidson-Richards Ltd,
DERBY, 3 6 6 8 0 3 / 4  

Arden Data Processing,
LEICESTER, 2 2 2 5 5  

Tekdata Ltd, STOKE-ON-TRENT, 8 1 3 6 3 1
C.S.M. Com puter Systems, 

BIR MING HAM , 3 6 0  6 2 6 4

Business & Leisure M icrocomputers, 
KENILWORTH, 51 2 1 2 7  

Caddis C om puter System s Ltd, 
HINCKLEY, 6 1 3 5 4 4  

Allen Computers, GRIMSBY, 4 0 5 6 8  
CPS (Data System s) Ltd, 

BIR MING HAM , 7 0 7  3 8 6 6  
C am den Electronics,

BIR MING HAM , 7 7 3  8 2 4 0  
Cliffstock (Com puter System s) Ltd, 

W OLVERHAMPTON, 2 4 2 2 1

YORKSHIRE & 
NTH. HUMBERSIDE
M icroprocessor Services,

HULL, 0 4 8 2  2 3 1 4 6  

M icrow are Computers, HULL, 5 6 2 1 0 7  
C om puter Workshop, LEEDS, 7 8 8 4 6 6  
H allam  C om puter System s Ltd, 

SHEFFIELD, 6 6 3 1 2 5  

A ckroyd Typewriters Ltd,
BRADFORD, 3 1 8 3 5  

D atron M icro C entre,
SHEFFIELD, 5 8 5 4 9 0  

Yorkshire Electronics Service Ltd, 
MORLEY. 52 2 1 8 1  

Sheffie ld  C om puter Centre, 
SHEFFIELD, 5 3 5 1 9

NORTH EAST
Dyson Instruments , DU RH A M ,6 6 9 3 7  
C urrie & Maughan,

G A TESHEAD ,7 7 4 5 4 0  

W ards Office Supplies,
GATESHEAD, 6 0 5 9 1 5

Tripont Associa ted Systems, 
SUNDERLAND, 7 3 3 1 0  

N ewcastle C om puter Services, 
NEWCASTLE UPON TYNE, 
( 0 6 3 2 ) 6 1 5 3 2 5

SOUTH WALES & 
WEST COUNTRY
C om puter and Design,

BROADSTONE, 0 2 0 2  6 9 7 3 4 1
A. C. System s, EXETER, 71718  
C om puter Supplies (Swansea),

SWANSEA, 2 9 0 0 4 7  
Sigma System s Ltd, CARDIFF, 21515  

Devon C omputers, PAIG NTON, 5 2 6 3 0 3  
Bristol Com puter Centre,

BRISTOL, 2 3 4 3 0  
J. A. D. In tegra ted  Services,

PLYMOUTH, 6 2 6 1 6  
Sumlock Tabdown Ltd, BRISTOL, 2 6 6 8 5  

Radan Computational Ltd,
B A TH ,3 1 8 4 8 3  

T. & V. Johnson Ltd, BRISTOL, 4 2 2 0 6 1

NORTH WEST & 
NORTH WALES
B. & B. C omputers Ltd, BOLTON, 2 6 6 4 4  
M egapa lm  Ltd, CARNFORTH, 3 8 0 1  
Thars tern  Ltd, BURNLEY, 3 8 4 8 1  

Fylde Business M achines Ltd,
PR ESTON ,7 3 1 9 0 1  

Preston C om puter Centre,
PR ESTON ,5 7 6 8 4  

RPL Microsystems, DOUGLAS, 4 2 4 7 / 8

LIVERPOOL
M icrodig ital,  LIVERPOOL, 2 2 7  2 5 3 5  
R ockliff Brothers Ltd,

LIVERPOOL, 52 1  5 8 3 0

MANCHESTER
C ytek (UK) Ltd.

M ANCHESTER, 8 3 2  7 6 0 4  
Executive R eprographic Ltd, 

MANCHESTER, 2 2 8  1 6 3 7  
Sumlock M anchester Ltd,

DEANSGATE, (0 6 1 8 )  8 3 4  4 2 3 3  
C om puter Workshop,

MANCHESTER, 8 3 2  2 2 6 9  
Professional C om puter Services Ltd, 

OLDHAM 061-624 4065

D. Kipping Ltd, SALFORD, 8 3 4  6 3 6 7  

Catlands C om puters Ltd,
W ILMSLOW  527166

SCOTLAND
M icrocentre , EDINBURGH, 2 2 5  2 0 2 2  

This tle  Com puters, KIRKWALL, 3 1 4 0  
M cA llister Business Equipment,  

EDINBURGH, 3 3 6  2 4 0 2

IRELAND
Softech Ltd, DUBLIN . 7 8 4 7 3 9  

Medical and Scientif ic .
LISBURN. 7 7 5 3 3

*T h is  is a list of d ea le rs  
p a r t ic ip a t in g  in  associa ted  
ad v e r t is in g  a n d  n o t  a full list.

u  commodore
We made small computers big business.

Commodore Information Centre, 360 Euston Road.NWl 3BL. 01-388 5702
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Still the biggest 6 in the country

Manchester
11 Gateway House 
Piccadilly Station Approach 
Manchester
Tel. 061-236 4737 Telex. 666168

London
48 Tottenham Court Road 
London W185 4TD 
Tel. 01-636 0647

Ilford
426/428 Cranbrook Road, 
Gants Hill,
Ilford, Essex IG2 6HW  
Tel. 01-554 2177

Your six main computer centres, 
stocked up w ith  new equipment 
fo r 1980. Complete systems 
carefully chosen fo r their reliability 
and availability. Plus the widest 
range o f software fo r business, 
education and industry. For expert 
advice on which system suits you 
best call into one o f the Big Six.

f t . ' -
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COMMONS REPORT

TINKERMG WITH
TECHNOLOGY

From the House o f  Commons,
Ian L loyd  MP presents the first o f  his occasional 

reports on matters associated with the 
“micro revolution”.

When the editor kindly invi
ted me to make a regular 
contribution to Personal 
Com puter World I hesitated 
to accept on three counts. 
The first was that a continu
ing and even passionate 
interest in a subject which 
stems from an awareness of 
its great importance, does not 
qualify one to  make intelli
gent comment, let alone to 
pass judgement on issues of 
significance. The second was 
the degree, and to some 
extent, the unpredictability 
of pressure on a Member’s 
time. I foresaw deadlines arri
ving when the only time left 
in the week had been pre
empted by a batch o f  Select 
or Standing committee docu
mentation which had to be 
read before the morrow. The 
third was that I anticipated 
that there might be prolonged 
periods when Parliament, pre
occupied with its conventional 
conflicts, would offer very 
little of interest to those 
readers o f this magazine who, 
I assume, want to know what 
is being proposed and discus
sed in the House of Commons 
which has some bearing on 
the world of “ information 
technology” , “ telem atique” 
or “com punications” — a 
bizarre, gaunt and disgraceful 
example of the jargon which 
the world of com puters is 
inflicting on the English 
Language.

Your editor has, however, 
persuaded me that my 
thoughts might occasionally 
be o f  some interest and has 
generously agreed that I will 
only put pen to paper when 
time, opportunity  and suit
able topics o f  interest coin
cide. As a result I am, for the 
first time, succumbing to the 
tem ptation to build a small 
bridge between the readers 
of this magazine and what I 
know many in the world of 
computing consider — quite 
rightly to be the remote, 
indifferent and largely disin
terested world of Westminster.

We have, it is true, made a 
tentative start to  improve this 
reputation. In the last Parlia
ment, a Joint Select Commit
tee of both Houses under Lord 
Darling’s Chairmanship, re
commended in a report that 
they should look more 
closely at what computing 
could do for them. That 
reactionary and elderly body, 
the House of Lords, proved 
in fact to be far less reac
tionary and arthritic than the 
Commons in responding to 
this proposal and moved 
rapidly and effectively to 
equip itself with modern 
data-processing back-up for 
its European legislation Scru
tiny Committee. The

Commons permitted a series 
of equipment demonstrations 
and the libraries of both 
Houses made perceptible 
progress in appraisals, inves
tigation and trials. The Select 
Committee which investiga
ted the Steel Industry in 
1976 took the bold step of 
insisting on modern infor
mation back-up for its deli
berations and actually created 
and used models and data
bases — to  some effect. But 
since then the House has 
fallen back, exhausted and 
disoriented by the experience. 
Our total expenditure on 
modern inform ation techno
logy cannot am ount to more 
than 0.1 per cent of the total 
budget of Parliament. The 
exception to this rule of 
extreme caution is the recent 
introduction, as a service to 
Members, of the Treasury 
Economic Model. This has 
been used by a round dozen 
Members and by the staff of 
the Commons library, who 
act as advisers and inter
mediaries. For, after all, the 
average Member finds a 
com puter terminal a most 
forbidding and nerve-racking 
object. My guess is tha t it 
will be fifteen years, at least, 
before this situation changes. 
I base tha t forecast on the 
assumption tha t it requires 
about a hundred like-minded

characters in this place to 
achieve a change which not 
all may perceive to  be neces
sary. And it will be fifteen 
years before there is a p ro 
bability tha t a hundred Mem
bers of the Commons will 
have had a general education 
which was based on relative
ly modern concepts of infor
mation processing. They will 
then demand, and obtain 
direct, on-line, access to the 
w orld’s integrated data-base 
system (as I suspect it will 
then be if we have not blown 
ourselves and our data-bases 
to pieces).

In 1979 Parliament made 
progress in two other signi
ficant directions. We estab
lished, after some considerable 
difficulty, an All-Party Com
mittee on Information Tech
nology. This has set out, with 
some success, to beat the 
drum of the industry and 
the technology. Modern 
equipment has actually been 
seen operating within the pre
cincts. Members scurrying 
from the Committee corridor 
through the Upper Waiting 
Hall in December might, had 
they paused for a mom ent, 
have seen the Order Paper 
for the day on a television 
screen called up from the 
viewdata memory in which it 
had been placed. The Leader 
of the House, whom I pester

every Thursday with demands 
for a two-day debate on 
microelectronics, assured me 
he had actually seen it. But 
I remain confident that it will 
be at least fifteen years 
before those with viewdata 
terminals will be able to call 
up and read the business 
scheduled in the Commons 
that day. Until then it will 
continue to be printed by 
the technology of Gutenberg 
and delivered by another 
even more venerable — a man 
on foot.

The other direction in 
which we have made quite 
considerable progress is in our 
appreciation of the fact that 
the microprocessor is likely 
to be a device o f  some con
siderable social and political 
significance. In 1975 the 
word was completely 
unknown. Today, even if we 
still await an opportunity  to 
debate what every second 
conference in the country 
has been discussing, politi
cians are aware that they 
should heed the advice Lady 
Bracknell gave to her daugh
ter in “The Importance of 
Being Earnest” about not 
being misunderstood on the 
platform. She was, of course, 
referring to  Waterloo.

Parliament is beginning, 
then, to tinker with informa
tion technology, but the 
Chamber, our voting proce
dures, our Committees and 
our control of the legislative 
process still remain immune. 
This could change quite 
rapidly as we become more 
aware of invidious compari
son. The most invidious are 
those made between our
selves and the U.S. Congress. 
The Bundertag is also mov
ing rapidly ahead. The 
Japanese Diet has had an 
Information Technology 
Committee since the late 
60s and the concept of the 
“ Inform ation Society” ori
ginated in that country. 
Last week the  parvenu 
institution, the European 
Parliament, introduced an 
electronic voting system 
designed by Olivetti. But 
my own judgement is that 
one day a Government will 
be floored, effectively and 
conspicuously by a young 
backbencher who has 
reinforced a natural capacity 
to  ask the right questions 
with a highly skilled under
standing o f  data-bases and 
systems analysis. On that day 
the House will rediscover the 
relationship between informa
tion and power and will appre
ciate that modern information 
technology alone will equip it 
to meet the  Executive on 
equal terms.
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PCW welcomes correspondence from its readers. Be as brief and concise as possible and please add “not for  

publica tion” if  yo u r  com m ents/questions are to be kep t  private. 
Address letters to: “ Com munications ” , Personal Com puter World, 14 Rathbone Place, London WIP IDE.

Pretty pictures
I must say how much I 
enjoyed John Yale’s 380Z 
picture program. Very 
interesting results and an 
even more interesting 
program. I have yet to  dis
cover how the inter-related 
macros in lines 1440 and 
1450 are unravelled. Can 
anyone explain please?

Anyone using one of the 
early 380Zs with a different 
VDU mapping, must substi
tu te  3136 for 62656 in line 
1360.

Due to typing errors (on 
my part) I spent some time 
debugging and trying to 
fathom the subroutine at line 
1360— and discovered a 
more visible and rather 
quicker solution. Each 
character cell is divided into 
a 2 x 3 array of graphics 
blobs, with one data bit of 
6 assigned to  each blob. The 
decimal equivalent of each 
control bit can be stored in 
a small array and used as a 
look up table.

c STATEMENT ] r C  THEN STATEMENT

j h STATEMENT

0 1 Y l=2 1 2

2 3 Y l= l 4 8

4 5 Y1=0 16 32

X l - 0  X l - 1  
Stored in XY(X1,Y1)

I added the following lines

24 DIM XY(1,2)
25 XY(0,0)=16:XY(0,1)=4:XY(0,2)=1
26 X Y (l ,0 ) -3 2 :X Y ( l , l )= 8 :X Y ( l ,2 ) -2

and changed these to:
1380 X1=X—2*INT(X/2)
1390 Y1=Y—3*INT(Y/3)
1400 P2=P2 AND XY(X1,Y1) 
During the struggle with 
SUB 1360 I resorted to a 
bulldozer switch on wrap
around to  prevent white 
screens. This effect is cancel
led if S is selected.
Add to lines 820 through 850 
the statement : P5=l 
Add 855 IF P 5=l THEN IF 
P1=0 THEN P l= 2  ELSE 
P1=0 
856 P5=0
This produces another pattern 
set, and some amusing effects. 
R.W. Stranks, Cheltenham.

Pascal 1
January's “Complete Pascal” 
contains a diagram (box 2) 
illustrating the IF—THEN— 
ELSE syntax. Surely this is 
incorrect. Shouldn’t the 
ELSE branch occur if the 
first expression is false as in 
the following diagram?
R. J. Gerrard, High Wycombe

We see what you  mean and 
your proposal would be quite 
reasonable i f  E LSE  were 
mandatory. The syntax  
diagrams, however, always 
reflect the logic o f  the 
compiler which, in this case, 
always expects a THEN  
whereas the ELSE  is optional 
- E d .

Burning Chips
The January PCW under the 
“ Newsprint” flag had a short 
article called “ Spiking the 
System” suggesting the worst 
thing you can do to  your 
com puter is to turn  it off.

I appreciate tha t the main 
point of the article concerned 
itself with mains spikes but 
surely the first statement 
cannot be allowed to go 
unchallenged.

I had always thought that 
thermal ageing led to  the 
eventual death of most elec
tronic com ponents and I note 
that my EPROMS run quite 
hot whilst neither the 
memory chips nor the CPU 
are quite cold.

I feel sure myself that 
leaving them running is likely 
to cause quicker demise than 
turning off when finished 
quite apart from the fact that 
a com puter usually has a 
cathode ray tube which will 
certainly wear ou t whilst 
some even have fans, those 
horribly noisy mechanical 
devices with near plastic bear
ings grinding themselves to 
bits in abrasive dust.

How about seeking some 
definitive statement from a 
chip manufacturer — myths 
grow too easily.
B. R. Smith, Herne Bay

Definitive sta tem ent courtesy 
o f  Zilog coming up. Power 
surge and temperature fluc 
tuation are more likely to 
cause problem s than heat 
alone. In fact, even in a pro 
perly designed system, 
EPROMs do tend to run 
rather warm. So, Mr Sm ith, 
the verdict is that switching  
on will introduce the dreaded 
pow er surge, while switching  
on and o f f  will cause 
temperature fluctuations. 
However, you  are absolutely 
right when it comes to

electromechanical parts — 
these will definitely suffer  
from  continuous use. — Ed.

Yesandno
When describing the recently 
published book called “Some 
Common Basic Programs” by 
Osborne/McGraw Hill, some 
surprise was shown by Guy 
Kewney in respect o f the use 
of 0 or 1 instead of YES or 
NO, for input statements.

As any PET user will have 
discovered, when using YES 
as a string constant for use 
in a YES/NO answer situa
tion, it is possible to  cause 
the same effect by typing the 
letter Y (or any other letter 
or number) instead of the 
whole word YES.

Unfortunately, if the 
single letter N is typed 
instead o f  the whole word 
NO the true meaning will not 
be interpreted. In fact, if any 
other single letter or com 
bination, other than the 
actual word NO, is typed 
before return, a YES answer 
will be interpreted.

In short while Y implies 
YES, N does not imply NO. 
Inexperienced users could 
become confused by this, 
while a user in a hurry could 
easily type N in mistake for 
NO. Consequently for begin
ner programmers it may well 
be simpler to  avoid the use of 
string constants and remove 
the above anomaly.

Finally, I would like to m en
tion that the same comments 
apply when using the BASIC 
provided by our own main
frame com puter at this 
University, the cost of which, 
unlike the few hundred 
pounds o f the PET, runs 
into well over £1,000,000.
D. Jones, Bath

The com m ent at the end o f  
Newsprint was made by our 
technical editor, who still 
claims that Y  and N  are more 
user friendly than 0 and 1.
He even goes on to suggest a 
small routine along the lines 
of:

IF  L E F T $(A 8 ,1 )= “Y ” THEN. 
IF  LEFT$(A$, 1)=“N ” THEN.

GOTO . . . . (a retry routine)

The exact form at would  
depend on the particular 
B A SIC  dialect in use — Ed.

Pascal 2
Your “guidelines for 
contributors” request them 
to  check articles thoroughly 
for accuracy. It is a pity that 
the authors of your Pascal 
(not “PASCAL”) series 
appear to ignore this advice. 
The following are by no 
means the only errors in 
Chapter 5, January 1980.
a) IF statements do not end 
with semicolons (and neither 
do CASE nor any other state
ments) — as in English, Pascal 
semicolons are separators, not 
terminators;
b) “ i.e. ASCII” should be 
“e.g. ASCII” — this is not a 
quibble, for Pascal is 
machine-independent and 
thus it does not assume any 
particular character code;
c) line 33 of SALES- 
LEGDER (enough said!) 
must have parentheses around 
both comparisons;
d) EOLN is not a reserved 
word;
e) there is no such operator 
as “NOT IN” .

The examples violate the 
spirit of Pascal as badly as the 
letter. They are badly laid 
out and make poor use of 
Pascal’s freedom in choosing 
identifiers. They are also bad
ly structured and some are 
algorithmically incorrect. 
William Findlay, Glasgow 

Sue and Chris ’ reply:
“a) In  both our programs 
and our te x t we use semi
colons as sta tem ent separa
tors. A  PASCAL-like 
sta tem ent in the te x t such as 
IF  condition TH EN  state
m ent ELSE  statem ent; has a 
semicolon to p o in t ou t where 
it is a llow ed-that is we were 
saying — never p u t  a semi
colon before the ELSE, 
b) Correct — we are so used 
to micro implementations  
that we tend to think o f  
characters as A SC II codes. 
c&  d) Mea culpa! This was 
a real M onday morning  
program where more than the 
name came ou t backwards, 
e) In our L o o k  Up Table we 
use the term Reserved Word 
in the loose sense to mean a 
special PASC AL word that 
should no t be used as an iden
tifier.
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Turning to the more general 
points  — we use PASCAL  
to distinguish the language 
from  the man (Pascal) and 
the unit o f  pressure (pascal).

We produce examples 
from  a range o f  applications 
which are programmed in an 
informal style on a variety 
o f  different systems. A t  the 
same time we follow, fairly 
strictly, a reasonable set o f  
layout and structuring rules. 
Other sets o f  rules exist bu t  
these are surely questions o f  
taste and d o n ’t warrant such 
vehemence. ”

Cassette 
control
This circuit provides remote 
sense and control of an audio 
cassette recorder in use with 
home com puter systems. An 
I/O port provides the neces
sary interface to  the micro
processor and a 2.5mm jack 
plug, via the rem ote input, to 
the audio cassette recorder.
If no remote input is available 
then a normally closed jack 
socket can be inserted into 
the m otor supply lead. Relay
2 provides a positive ou tpu t 
when the cassette m otor is 
activated by the cassette 
control keys, provided relay
3 contacts are closed. In some 
cases the relay 2 coil is 
enough to  prevent the 
cassette m otor from running. 
In this case relay 3 can be 
omitted. Relay 2 will 
however prevent the m otor 
from running properly. Relay 
1 is used to  bypass the
relay 2 coil and so provide 
full power to  the motor.

Relays 1 and 3 are provi
ded with transistor drivers to 
provide the necessary low 
current interface to  the 
microprocessor I/O port.
S. Cornish, Bracknell_________

Winning 
strategy-part 3
In his letter published on 
p. 41 of the January PCW, 
Alex G. Bell whines about the 
winning strategy for Othello 
for which he paid me £2.50. 
OF COURSE I didn’t  say tha t 
“both sides will win” ! Does 
he think that anyone will 
believe that? I revealed to 
him what Petsoft’s Super 
Othello’s Achilles’ Heel is 
and how to  use it to  win.
Why doesn’t he mention 
that? If my technique is “a 
good rule of thum b” , why 
isn’t it built into the 4 or 5 
Othello programs he m en
tions? Yes, use my technique 
and avoid traps, and you will 
win! However, the offer is 
withdrawn, as 1 don ’t have 
time to  hold hands with every 
tyro who doesn’t know how 
to avoid traps! In conclusion, 
let me say th a t Alex G. Bell 
was the only respondent from 
whom I received any objec
tions. Let him go back to 
inventing the telephone; he 
will never get any more help 
from me!
F. T. Chambers, Co Mayo, 
Ireland

Thank you  Mr. Chambers, 
and goodnight. We feel that, 
both points o f  view having 
been aired, now is the time to 
close correspondence on the 
subject — Ed.

Genievs Pet
I was annoyed to see tha t in 
vour review of the Video 
Genie you referred to the 
PET numeric keypad as a 
“gimmick” .

The numeric keypad is 
in fact very useful as it 
enables you to  type in 
numbers and arithmetical

M O T O R  

S E N S E  1

C A S S E T T E  

R E M O T E  

IN P U T  JA C K

2 .7 K

— w v - — v w -

operators much faster than 
using an ordinary QWERTY 
keyboard.

Just as im portant is the 
fact tha t w ithout the 
numerals on the top row of 
keys you can have the 
symbols there which you 
normally have to shift for 
w ithout shifting -  eg the 
” ()$#  symbols, etc. These 
are used in BASIC program
ming a lot and having them 
available on the PET w ithout 
having to shift saves a lot of 
time and effort; you can 
write a whole BASIC program 
w ithout having to  touch the 
shift key except when using 
the graphics.

So much for the 
“ gimmick” !
Jonathan J Dick, Bristol

Point taken. Our com m ents  
came from  a TRS-80 fanatic. 
Need we say more? — Ed.

M O T O R  O F F M O T O R  O N

N P . I /O  P O R T

R e la y  1 , 2  a n d  3 a n y  5 V  re la y  w it h  c o i l  r es is ta n ce  a r o u n d  5 0 0  £ 1

N o te  s o m e  r e la y s  e .g .  A s t r o lu x  1 2 1 - 4  ( 1 4  P IN  D I L )  c o n t a in  th e  p r o t e c t io n  d io d e s

Fictitious fax
Getting involved in industrial 
control applications we pur
chased an Acorn to learn 
about microprocessors. The 
user’s manual left a lot to  be 
desired due to numerous 
printing errors and bad gram
mar. Nevertheless we have 
persevered and are beginning 
to  make some sense out of it. 
We were pleased to  see in 
your February issue the 6502 
mnemonics, bu t to our 
dismay found further discre- 
pencies upon which we would 
appreciate your comments.

Acorn manual omissions 
are 20, 38, 78, F8 and confu
sion at 4A and 5A. PCW 
omissions according to  Acorn 
are at 76, 89 and 7E. A copy 
is enclosed for your refer
ence. We do not wish to  cause 
any embarrassment bu t trust 
you appreciate our efforts 
which may help some other 
poor struggler.
D. Goodall, Dewsbury.

Spurred by your letter, our 
technical editor spent hours 
checking the R odnay Zaks  
book “Programming the 
6502 ”. N o t only did he 
unravel the answers to your  
questions but he also noticed  
a num ber o f  o ther mistakes in 
which either the b it patterns  
were correct bu t converted  
into hex incorrectly or vice 
versa. To answer your specific 
points: 20, 38, 78, F8, 4A  
and 5A  were all correct in 
PCW. 76 and 7E are both  
R O R  instructions being zero  
page, X  and absolute, X  
respectively.

Unfortunately, we ran o u t  
o f  time on the current issue 
to check every single code so 
should we encounter any 
more discrepancies we shall 
publish them  n e x t m onth  — 
Ed.

Discerning 
reader
Congratulations on saving me 
up to  £1.60 every m onth. 
Why? There was a time when 
I felt compelled to  buy one 
or more of your rival maga
zines. I d o n ’t bother any 
more and the way PCW’s 
standard has been rising, I 
expect o ther readers are 
feeling likewise.

But just in case such praise 
goes to  your head (and no 
letter is complete w ithout a 
moan), in my February issue 
I counted no fewer than 7 
pages devoted to In Store. I 
realise tha t PCW, unlike 
others, does actually update 
the list every m onth; even 
so, all those pages?
Mervyn Burridge, Nottingham

We beat you  to it — our art- 
room whizzkids have now  
successfully compressed In  
Store dow n to half its pre 
vious size. A n d  w e ’re keeping  
it; feedback tells us that it's 
generally much appreciated — 
Ed.
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CHALLENGER 
C2-4P

by Mike Dennis

Ohio Scientific has been around for a 
long time and markets a wide range of 
com puters that starts with the 
Superboard and ends with the mighty 
Challenger 3. For some inexplicable 
reason, they never seem to have had 
much exposure over here and so it was 
with some interest that I undertook the 
review of this particular model. The 
Challenger 2 series is in the middle of 
the range and is claimed to be 
“ professional” , portable and highly 
expandable” . It was with these claims 
in mind that I carried out the review.

Hardware
The C2 range itself comes in a variety of 
options. The version that I had was 
w ithout floppy disc drive but with 8K of 
memory. It comes ready built in a 
typewriter style metal case with room 
for a TV or m onitor to  stand on top and 
6 unlabelled phono sockets at the rear. 
I t ’s quite a robust case and the system, 
weighing, about 121bs, is easily carried.

The keyboard has 53 keys with the 
added facility that the values o f  the 
keys can be user defined. All the keys 
feature auto-repeat and there is a 
peculiar inter-relationship between the 
Shift Lock, Left Shift and Right Shift 
keys. Normal entry is with the Shift 
Lock down at which time upper case 
letters are produced and the shift keys 
work normally to  produce punctuation 
marks or numerals. When Shift Lock is 
released, all hell breaks loose! No 
seriously, i t ’s not as bad as all that even 
though at times I began to  wish that I 
had a couple of extra fingers growing 
ou t of the bo ttom  of my wrists!

With no shift key pressed, letter keys 
produce lower case letters (with a little 
descender where necessary). To produce 
upper case letters then press Left Shift 
and the letter. To get numerals and 
those punctuation marks that live on 
the bo ttom  half o f  keys, press Left Shift 
and the required key together (notice 
i t ’s the opposite way logically thinking 
to the letter keys). To get the upper 
punctuation marks then press Right 
Shift and the required key together. 
Pressing Right Shift and a letter key 
produces unexpected results. 
Incidentally, you have to  hit Return and

Left Shift to terminate the line when 
Shift Lock is released. This quirk o f the 
keyboard is only of real consequence if 
you intend to  do any word processing 
and normal operation with Shift lock in 
the down position yielded no problems 
at all.

A fan is fitted as standard to keep the 
“works” cool and on the review sample, 
it was noisy (I seem to be plagued with 
noisy fans). On a more serious note it 
needs a better guard to  stop little fingers 
from coming to  a premature end - OHIO 
PLEASE TAKE NOTE. Inside, the 
“w orks” are assembled on two high 
quality pcbs that contain the VDU and 
the CPU section.

The VDU is rather clever as you can 
either switch to 32x32 (actually i t ’s 
30 lines by 32 characters) or 32x64 
by poking to 56900 with 0 to 1 respec
tively; each character slot occupies an 
8x8 matrix. Furtherm ore, the terminal 
width can be altered in size to suit 
either the printer or a poorly adjusted 
TV. Mutek (the dealers who supplied 
the Challenger for review) have modi
fied the VDU to the British TV stand
ard and the result is most satisfactory; 
one really needs a good m onitor to do 
justice to  the 32x64 format.

An RF modulator is also fitted to 
which, normally, the video ou tpu t sock
et is connected. On the review sample, 
the signal from this was so bad that I 
temporarily bypassed the modulator 
and fed the video signal directly into 
my rather ancient m onitor and had no 
more oroblems. Mutek say that usually 
the modulators give no problem and I 
am prepared to  take them at their word.

The VDU also features a total of 
256 characters and includes numerous 
graphic and gaming characters like

Above: Looking  a t the back o f  the C2- 
4P note the “busy little finger” holes. 
Right: A  general view.

tanks, men and planes, and provides 
ample opportunity  for extremely good 
graphics. The screen display is very fast 
and can be accessed by the com puter 
directly. Mutek claim tha t the VDU 
board utilises special circuitry to mini
mise screen disturbance during video 
accessing. This may be so bu t on the^ 
review sample some disturbance w aa  
visible, though not particularly distur-1 
bing. Space is available on the VDU' 
board for American (NTSC) type colour 
generation but, of course, i t ’s unusable 
over here and I don’t know w hether or 
not anyone has plans for a colour add
on.

The VDU has three bonus features 
incorporated, namely an audio output, 
DAC and AC control! The audio control 
is a programmable divider whose divi
sion ratio (audio frequency) can be 
changed by POKING location 57089. 
This tone can be turned on or off by 
POKING 56832. The ou tpu t of the divi
der is filtered and can be fed into an 
audio amplifier input. This divider is 
also used by the Digital to Analogue 
Converter which has an 8 bit logarith
mic law. Machine code programs are 
given that show how to use this output. 
This time, the ou tpu t o f the divider 
is unfiltered and can again be fed into 
an amplifier.

The AC control, although needing 
a separate interface to  operate external 
equipment, is nevertheless still a very 
useful facility. Little docum entation (of 
which more later) is provided on this 
bu t from the circuit, the ou tpu t appears 
to consist of a 40KHz square wave that 
is switched on and off by POKING a 
particular location. Altogether three 
very useful, hardly publicised facilities 
that extend the usefulness of this 
computer.

The VDU board comes with its own 
2K of static RAM and resides from 
D000 to D7FF inclusive. The crystal 
controlled oscillator on this board is 
used as the 1MHz clock to the CPU 
card.

The CPU card contains up to  8K 
of static RAM, the 8K BASIC ROM and 
also a IK  m onitor ROM (although only 
768 bytes are used according to the 
blurb from Mutek).

TECHNICAL SPECIFICATION

CPU 6502: 1MHz (2MHz opt)
Memory: 8K static RAM (2114)
Keyboard: see text
Screen: 30 x 32 or 64 x 32 (software switchable). Good graphics,
Cassette interface: upper and lower case (with descenders)

Kansas City 300 baud (600 baud opt)
Printer: not tested
Bus: OHIO 48 pin bus
Softw are: Microsoft 8K BASIC

Basic Editor (tape)
Floppy disc: not tested
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BASIC COMMANDS 

CONT LIST NEW N ULL RUN

S ta tem en ts

CLEA R 
GOTO 
IF. .THEN 
REM

DATA 
GOSUB 
ON. .GOTO 
R ESTO RE

D EF DIM 
IF. .GOTO 
ON. .GOSUB 
R ET U R N

END
INPUT
POKE
STOP

FO R . .NEXT 
L E T (o p t)
PR IN T  READ

Expressions

Usual a ri th m etic  and logical functions . Range

F unctions

ABS(X) LOG (X )
A TN (X ) PE EK (I)
COS(X) POS(I)
EXP(X) RN D (X )
F R E (X ) SGN(X)
IN T(X) SIN(X)

String F u nc tio ns

A SC (X $) C H R g(I)
M ID $(X $,I,J)
R IG H T ?(X S ,I)

SPC(I)
SQ R (X )
TAB(I)
TA N (X )
U SR (I)

STRS(X)

F R E (X g )  L E F T $(X $ ,I)  L E N (X $) 

V A L (X g)

lines, two interrupts and thre<Tpower 
lines complete the line up.

The Challenger 2P has a 5V only 
power supply and the consumption of 
the boards is about 3 Amps. This power 
supply has been modified by Mutek to 
240V working by substituting the mains 
transformer; the primary is used as an 
autotransform er to  feed the fan. It 
seems to  me tha t the transformer is 
rather underrated in its specification 
as it does tend to run hot. Mutek say 
that a custom designed transformer is 
under development to eliminate this 
minor problem. There’s room and a 
mounting bracket available for a second 
supply to drive any boards that are plug
ged into the remaining two spare holes 
on the m other board. The mounting of 
the boards inside is best described as 
“adequate” .

The CPU, the 6502, normally runs at 
1MHz but can be easily modified to run 
at 2MHz. A Kansas City standard audio 
cassette interface is provided which runs 
at 300 baud (with an optional modifica
tion to 600 baud). It worked well with 
my own recorder once I had experimen
ted a bit with the levels required. The 
overall impression is that i t ’s reasonably 
fast and a 4K program will load in 
approximately 3mins. As the program is 
loaded from cassette, i t ’s automatically 
listed on the screen, which I think is a 
great idea. A similar action takes place 
when saving, so at all times the user can 
see exactly w hat is going to  and from 
tape. Routines in the BASIC manual tell 
you how to store data and sequential 
files on tape.

The actual cassette loading routine 
seems also to  be fairly robust and 
manages to sort itself out even if some 
random “garbage” is deliberately intro
duced on the tape. A syntax error mes
sage will result but the load will then 
carry on to the next good bit of data 
leaving the user to rewind past the bad 
bit for another a ttem pt at loading.

An RS232 interface is also provided 
(well, the pcb foils are there and Mutek 
can make the necessary modifications 
should you wish). Personally, I would 
have thought tha t for the handful of 
com ponents required it would have 
been worth putting it in as a m atter of 
course — you might like to  suggest that 
they do that if you decide to  buy one!

The tw o boards are connected 
together by a m other board and the 
OHIO 48 way bus. This uses Molex type 
sockets and is claimed “ to  look ahead to 
the next generation of 16 bit CPU’s” . 
This is a bit misleading as at present 
only 12 bidirectional data lines have 
been specified although up to 20 
address lines can be used. Six control

System Operation
At switch-on the user must hit the 
Break key (which functions as a Reset}. 
The screen is cleared and C/W7M? 
printed. Remembering to  press Shift 
Lock (!) M will take you into the 
machine code m onitor, W is a warm 
start and leaves the program intact and 
C is the cold start. This prom pts with 
MEMORY SIZE? and the user can 
enter a limiting value, thereby reserving 
memory space for user routines. If a 
R eturn by itself is entered then the 
m onitor will test the available memory 
and a 8K system should reply with 7423 
bytes free. TERMINAL WIDTH can 
then be set if desired (it defaults to  72 
tor the printer) and then you are in 
BASIC — i t ’s as simple as that.

The m onitor is fairly elementary — 
nay, very elementary. You can load, 
examine and change memory, save and 
load a program on cassette and you can 
execute a program — and th a t ’s it. I 
was given a tape of OHIO’S extended 
m onitor and on it are such nice features 
as a disassembler and a memory reloca
tor. Unfortunately, the copy of the tape 
was so poor tha t it proved impossible to 
load sa tisfactorily .. . a shame as I would 
like to  have pu t it through its paces. 
Certainly for £8 it seems very good 
value. One minor criticism is tha t no
where in the docum entation could I 
find where it lived in memory and thus 
hopefully remember not to  overwrite it 
with any machine programs.

System software
The BASIC comes from the  same stable 
as Apple’s and so has a good pedigree. It 
has been written by Microsoft and is 
claimed to out perform (in speed terms) 
most commonly available computers. I 
ran the standard Bench Mark programs 
and as you can see this claim is certainly 
upheld — the BASIC is very fast. D on’t 
forget either tha t these were run on a 
clock rate of only 1MHz! The only 
sacrifice (if in fact it really is a sacrifice 
in practical terms) is that the precision 
of the arithmetic calculations is only 
6V2 digits. Should you wish for extra 
precision, then a 9 ‘/2 digit BASIC is 
available but only on disc and it will run 
slower — swings and roundabouts. The 
available BASIC commands are listed 
elsewhere and as you can see m ost of
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Meet tomorrow's 
Microcomputer - 
the advanced

Z3,9S0 + VAiACT SYSTEM B24-2.4l?b or ---------

£4,950 +VAT
Complete business systems incorporating the Series 800 with Centronix .

|  ACT's own Powerful Nebula 2 Software are also available. Prices correct

® S ^® ^o m p le te  the coupon for full details and the name of . 
your nearest dealer who can arrange an immediate demonstration. |

rices correct at

B H

Ed9banham B16 8PF

g S T

44PCW



Try the ACT 800 
series computer at 
one of these 
dealers now:
LONDON
Lion House (Retail) Ltd.
227 Tottenham Court Road, London W1P OHX 
Tel: 01-580 7383

THE SOUTH
Petalect Electronic Services
32 Chertsey Road, Woking, Surrey
Tel: 04862-21776/23637

Business Electronics
Rownhams House, Rownhams, Southampton
Tel: 0703-734015

RUF Computers
System House, Victoria Way, Burgess Hill, W. Sussex 
Tel: 04446-45211

T & V Johnson (Microcomputers) Ltd.
165 London Road, Camberley, Surrey
Tel: 0276-62506

South East Computers Ltd.
4 Castle Street, Hastings, Sussex 
Tel: 0424-440099

HSV Business Systems Ltd.
May Place, Basingstoke, Hants. RG21 1NX 
Tel: 0256 62444
Southampton Street, Southampton, Hants.
Tel: 0703 22131

Wilson Hughes and Partners (Data Sciences) Ltd.
18 Chequers Square, Uxbridge, Middlesex UB8 1LN 
Tel: Uxbridge 53322

The Accounting House Ltd.
54 London Road, Malden, Surrey SM4 5B4
Tel: 01-640 9331
Thyssen Rheinstahl House
Molly Millars Lane, Wokingham, Berkshire RG11 2PU
Tel: Wokingham 783434
52 High Street, Chatham, Kent ME4 4DS
Tel: Medway 402718

SOUTH EAST 
Senodisk Ltd.
34-36 St. Helens Road, Westcliff-on-Sea, Essex
Tel: 0702-352590

The Computerist (Prorole Ltd.)
642 London Road 
Westcliff-on-Sea 
Essex
Tel: 0702-335298 

SOUTH WEST 
ACT Bristol Ltd.
Graphic House, Telephone Avenue, Bristol BS1 4BS 
Tel: 0272-211733 

EAST MIDLANDS 
HB Computers
22 Newland Street, Kettering, Northants.
Tel: 0536-520910/83922 

Lowe Electronics Ltd.
Chesterfield Road, Matlock, Derbyshire DE4 3HE 
Tel: 0629-2817/2430 

Arden Data Processing Ltd.
Municipal Buildings, Charles Street, Leicester 
Tel: 0533-22255

Office Computer Techniques (Middlectron)
Highcroft, Husbands Bosworth, Lutterworth, Leics.

MMS (Steenmoor) Ltd.
26 Mill Street, Bedford, Beds.
Tel: 0234-40601

Caddis Computer Systems
72-74 Trinity Lane, Hinckly, Leics.
Tel: 0455-613544

A.J.R. (Office Equipment) Ltd.
5 Church Drive, Daybrooke, Nottingham NE5 6JP 
Tel: 0602-206647

Kallam Computer Systems 
1 Berkeley Precinct, 451 Eccleshall Road,
Sheffield S11 8PN 
Tel: 0742-663125 

EAST ANGLIA
Sumlock Bondain (East Anglia) Ltd.
Grosvenor House, 32 Prince of Wales Road,
Norwich, Norfolk 
Tel: 0603-26259 

WEST MIDLANDS 
Taylor Wilson Systems Ltd.
Oakfield House, Station Road, Dorridge,
W Midlands B93 8HQ 
Tel: 021-560 6192 

MERSEYSIDE
Stack Computer Services Ltd.
290-298 Derby Road, Bootle, Merseyside L20 8LN
Tel: 051-933 5511

D.A.M.S. (Office Equipment) Ltd.
30-36 Dale Street, Liverpool 2 
Tel: 051-227 3301 

Aughton Automation Ltd.
Woodward Road, Kirby, Liverpool 
Tel: 051-548 6060 

MANCHESTER 
Cytek U.K. Ltd.
12 Exchange Hall, Com Exchange Building, 
Manchester M4 3EY 
Tel: 061-832 7604 

SCOTLAND
Robox Office Equipment Ltd.
Unit 14, Anderson Shopping Centre, Argyll Street, 
Glasgow G2 7PH 
Tel: 041-221 5401

the usual ones are present. I have, in 
fact, only two minor gripes. The first is 
that you can’t easily enter control codes 
as data entry (numeric or string varia
bles) as the program aborts. There are 
ways round it, however, possibly via the 
user definable feature of the keyboard. 
The second is tha t there is no true back
space and therefore easy character dele
tion. True, you can remove the last 
character with Shift 0 bu t the cursor 
does not backspace nor even reprint the 
character — as occurs on some systems 
that rely on TTYs for data entry. What 
does happen is that a hyphen is printed 
for each character deleted and you have 
to make a mental note when deleting 
more than one. However, as I say these 
are only minor gripes.

Mutek sent me a host o f cassette 
tapes which included a Basic Line 
Editor by Sirius Cybernetics. This did 
feature a true backspace and was quite a 
useful package. It ran a bit slow, how 
ever, and you could easily beat it from 
the keyboard. To be fair they do point 
out this fact in the user text, suggesting 
that you operate at 2MHz or failing 
that, offer a fix to slightly speed things 
up — which is most commendable. I had 
great fun playing Breakthru’ and can 
thoroughly recommend it. Many of 
these programs are ridiculously low in 
price and anyone who pirates a copy is 
just plain mean.

Ohio supply a Sampler Program 
cassette which proved indescribably, 
pathetically useless. Virtually every pro 
gram had syntax errors and needed de
bugging before continuing. Mutek tell 
me that they use OHIO tapes for testing 
purposes only and heartily agreed with 
the quality of the programs on this tape
— lousy!

Expandability
The Mutek price list features many 
expansion units for this system. They 
range from extra memory, through real 
time clocks, to  a Centronics printer 
interface. To upgrade to  a floppy disc 
is relatively painless and fairly cheap — 
it largely depends on what Mutek have 
in stock as there are several ways of 
achieving floppy status. If you are going 
to expand considerably then you ought 
to consider a slightly bigger version (the 
C2— 8P) which has 6 slots on the m other 
board. Whichever way you go, I under
stand from Mutek that they offer 
generous trade-ins as you upgrade. 
D on’t  forget the extra facilities tha t are 
already provided — viz. audio, DAC and 
AC control.

Business & education 
potential
Serious business use will require at least 
one floppy disc drive and ideally two. 
Since the floppy disc controller indeed 
supports tw o then the hardware capa
bility is there. There is no reason why 
much of the business software written 
for other Microsoft machines should not 
run on the Challenger with a little bit of 
modification. If you want to  teach 
machine code programming then this 
machine is not for you. Admittedly, 
you can use the Extended m onitor but 
since it’s in RAM i t ’s not robust enough 
for education. . . it crashes too easily. 
Quite frankly, I don’t think tha t this

machine was every really aimed at the 
educational m arket so my comments 
are largely irrelevant.

Documentation
Oh boy, oh boy, oh boy — so you 
thought Com m odore’s PET docum enta
tion was bad? When OHIO docum enta
tion is good, i t’s very good bu t for the 
most part i t ’s bad — very bad. There’s 
no clear concise expalanation of any
thing — even connecting up to the TV 
takes several sides of confusing options, 
and they can’t seem to  make up their 
minds w hether to call the machine the 
2P or C 2-4P ! I t ’s very difficult to be 
objective with the criticism, i t’s so 
bad. W hat’s desperately needed is simple 
instruction on how to  connect every
thing up, turn  on and what to do next. 
T hey’ve tried, and failed miserably. One 
gets the overall impression that much of 
it was written by several people who 
were inadequately briefed on what they 
were supposed to  cover; as a result 
there’s a great deal o f  duplication in the 
text. Such docum entation doesn’t  in
spire confidence in the machine — 
which is a shame. Still ’nuff said — when 
in doubt read the manual. I t ’s all there
— it just needs looking for. . . um, i t ’s 
not all there — they d o n ’t  supply a 
memory map!

Potential use
I t ’s definitely for the person who wants 
a good ready-built machine with plenty 
of expansion. There are a lot o f  facili
ties for the money and it’s immediately 
expandable to floppy disc — no false 
promises of “ it will be ready in January 
. . . er, March. . . er, Ju ly?” Not only is 
it ready built but i t’s also tested  so no 
head scratching. However, the dedica
ted soldering iron basher should not 
dismiss it out of hand too hastily as 
everything’s buffered properly on the 
bus and it’s easy to plug in homebrew 
goodies to the spare sockets. Support 
at this level is also readily forthcoming 
with the advent of the OSI UK Users 
group — ask Mutek for details.

Conclusion
The Challenger 2P (sometimes called 
C2—4P) is a highly expandable ready- 
to-run com puter tha t offers several 
extra facilities not normally provided. 
It has a clearly defined upward path 
that can be taken in easy steps. The 
docum entation editor (is there one?) 
at OHIO should be buried in a deep pit 
and someone else (me?) hired to  provide 
the good beginners guide tha t will do 
much to instil confidence in the 
machine. There are not many micro
com puters that can offer 20K of RAM 
and a floppy disc for under £1000 
(excl. VAT)! OHIO claims the Challen
ger to be “professional, portable and 
expandable” The term professional is 
debatable but portable and expandable, 
the Challenger 2P certainly is.

BENCHMARKS (all timings in seconds)

Challenger PET Applesoft
BM1 1.4 1.7 1.3
BM2 7.8 9.9 8.5
BM3 15.0 18.4 16.0
BM4 16.5 20.4 17.8
BM5 17.8 21.7 19.1
BM6 27.0 32.5 28.6
BM7 39.5 50.9 44.8
BM8 7.5 12.3 10.7
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At a glance
First Im pression

Looks
Setting  up *  *

Ease o f  use *  *  *

High Level Language
BASIC *  *  *  *

COBOL N /A
F O R T R A N N /A
PASCAL N /A
O TH ER N /A
System  Softw are * * *

Packages
Business N /A
E ducation N /A
H ome N /A
Games *  *  *  *

P erform ance
Processor * * * * *
Cassette interface
Disc n o t  testea
Peripherals * * *

E xpandability
M em ory
Cassettes n o t te sted
Discs n o t  te sted
Bus

C om patib ility
H ardware *  *  *
Softw are *  *  *  *

D ocu m en ta tion *

Value fo r M oney *****

***** excellent
* * * *  v good
*** good
* * f a ir

* poor

PRICES

C2-4P £349 (includes 4K
RAM)

C2-4P MF floppy £909 (includes 
20K RAM)

C2-8P £475 (has 6 slots
on m other 
board)

4K RAM £ 32
Memory expansion £125 (includes 8K

RAM but ca
ters for 24K)

Floppy drive £250

These prices (exclusive of VAT) were 
supplied by Mutek, Quarry Hill, Box, 
Wilts.

The C2-4P turned turtle, showing the underside o f  the keyboard on the le ft  
with the two main boards coupled via the motherboard at the rear.

Z-89 ALL-IN-ONE COMPUTER
The new all-in-one computer from Zenith is the
most versatile microcomputer available today.

‘Intelligent’ video terminal •  two Z80 micro
processors #  floppy disc storage system
#  expandable to 48K RAM 
Easy to programme. Simple to operate. It is 
capable of a multitude of high-speed functions 
and speaks the language of today’s most popular 
software. Price p ■  .

" ”° Themost
advanced microcomputer yet.

r T H T T T T T T S  ^  ^IMMEDIATE
DELIVERY

AVAILABLE

WH-14 SERIAL PRINTER 
With a compact table-top 
configuration, the WH-14 is designed 
for a broad variety of uses in any 
computing environment.
Microprocessor based, it is compatable 
with any computer providing standard 
RS-232C or 20mA current loop interface 
connections. Price £510
Prices exclude VAT & delivery charges.

For complete specifications of these and  all 
Zenith Data Systems products contact:
Heath Electronics (U.K.) Ltd.,
Zenith D ata 'System s D ivision ,D ept (PC W 4)

EDUCATION COURSES 
Courses in microprocessors and 

programming are also available.

^Zenith 
data

3 systemsHEATH"
2 r£M !T H  I

THE ULTIMATE IN MICROCOMPUTERS
Bristol Road,1 Gloucester. GL2 6EE Telephone: (0452) 29451.
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VIEWDATA
ANDTHE INFORMATION AGE

D espite  various half-hearted press campaigns, many peop le  remain m uddled over aspects o f  the 
viewdata concept. D r Adrian Stokes, author o f  a recent book on the subject, 

presents his own two-part guide.

PART 1. FACT AND FANTASY
With the possible exception of sex, 
viewdata appears to be the topic which 
has been the most spoken about bu t the 
least acted upon during the last decade.

To its proponents, viewdata is the 
means of bringing into every home 
remote access to a large information 
retrieval database with interactive 
facilities, by way of already existing 
equipment. To its critics, i t ’s the merger 
o f two pieces of equipment which are 
half a century and a century old respec
tively — the television and the telephone
— to  form a system the purpose of 
which is to  increase Post Office revenue 
from its heavy capital investment in 
plant, at times when the system is 
lightly loaded.

As usual, the tru th  lies somewhere 
between these two extremes; i t ’s clear 
though tha t viewdata will not bear out 
its early promise, at least anywhere 
within the original timetable. My inten
tion, therefore will be to give a fairly 
brief introduction to the concepts, his
tory and uses of viewdata with particu
lar emphasis on aspects of the system 
which are of (potential) interest to 
home-computer enthusiasts — an area 
which is starting to receive a significant 
am ount of attention.

What is viewdata?
The entry in the Trade Marks Journal 
consists of 71 words and the informa
tion they convey is minimal; in fact, the 
registration appears under the name 
“Prestel” since, when the Post Office 
wanted to  register the name “Viewdata” , 
it was said that it was too descriptive 
and could only be applied as a generic 
term to the system. Thus Prestel is the 
British Post Office’s viewdata (with a 
small “v” ) system.

Viewdata refers to the transmission 
of information from a remote informa
tion retrieval system, via a telephone 
line, to  a receiver which consists of a 
modified television set. More recently, 
the term “videotex” has been used 
internationally to describe such a sys
tem.

There are other related services 
which, rather than being transmitted 
via a telephone line, are broadcast along 
with television pictures; these are nor
mally known as “Teletext” , although 
the term “broadcast videotex” is some
times used. Teletext services are not 
interactive. The BBC’s Teletext system 
is known as Ceefax (“ see facts” !) and 
the IBA’s version is called Oracle (a 
contrived acronym for “Optional 
reception o f  Announcements by 
Coded Line Electronics” ). I shall be 
describing both viewdata and Teletext

since there are many similarities.

The history of 
viewdata
The original idea of viewdata was 
suggested nearly ten years ago by Sam 
Fedida of the Post Office Research 
Centre. The P.O. decided to undertake 
a feasibility study between 1972 and 
1974 to examine various aspects of a 
national viewdata set-up, including the 
telecommunication system required and 
the target market.

After this, a viewdata-type system 
was implemented on a Hewlett- 
Packard 2100 com puter with about 
300 pages of data. This differed very 
significantly from the current public 
system. In particular, it was m ono
chrome and had relatively large, upper
case characters. It was completed in
1973 and there were various demon
strations during 1973/4.

At around the  same time, the BBC 
and IBA were discussing the possibility 
of broadcast Teletext services, particu
larly for use in sub-titling programs for 
deaf viewers; it seemed sensible to  
discuss joint standards to  make the 
broadcast and transmitted systems com 
patible. This was achieved fairly rapidly 
and a joint standard was published in 
January 1976 (followed by a revised 
version in September). This standard 
defined the system currently in use, 
including upper/lower case characters, 
colour, double-height letters and flash
ing. The size of the characters was 
reduced giving pages of 960 characters.

The first public demonstration of 
the system was given at EUROCOMP 
in 1975, and permission was gained 
for a pilot trial at the beginning of 
1976. The trial was intended to help 
the various suppliers o f hardware and 
information to  gain experience o f  the 
system and it was followed by a large- 
scale market trial which officially 
started in September o f  1978. The idea 
was to  involve 1500 users (roughly 
half business and half residential) in 
three areas — London, Birmingham and 
Norfolk.

For various reasons, it ran into pro

blems and there were difficulties in 
getting the  1500 users. However, 
although the market trial was expected 
to produce useful data, the whole basis 
of viewdata is widespread public usage 
and the Post Office decided to start the 
full public service as soon as possible. 
For this reason, the m arket trial was 
renamed the  “Test Service” in 1978.

The public service proper was inten
ded to  start early in 1979 but, again, 
there were problems and a restricted 
“London Residential Service” was 
started in March 1979 with the full 
public service six m onths later.

The Post Office are still com m it
ted to a rapid expansion of the system 
and a large-scale publicity campaign 
is planned for this m onth. The 
latest projections from the Post Office 
still suggest a possible one million sub
scribers by the end of next year, acces
sing the system via twelve and a half 
thousand ports in 30 towns.

v iewdata and Teletext
While the Post Office was developing 
its viewdata system and making all the 
various trials, the television companies 
were getting on with the transmission 
of Teletext information.

Teletext is broadcast along with the 
ordinary television transmission in two 
of the unused lines (it can sometimes be 
seen on badly adjusted sets as flickering 
at the top of the screen). I t ’s displayed 
on equipment very similar to tha t used 
for viewdata.

Each television channel transmits 
about 100 Teletext frames, simply 
because a single frame takes about a 
quarter of a second to transmit and so 
100 frames give an average wait time of 
about twelve seconds. These frames can 
be changed easily and often and there
fore perhaps one of the most important 
uses of Teletext is for transmitting tran
sient information.

This is one of the major differences 
between viewdata and T e le te x t . . .  a 
second lies in the difference in the amount 
of information; Teletext has its hundred 
or so frames, whereas the current Prestel 
databases consist of about a quarter of a 
million frames (a figure which will be

Modem Input
Processor Store Output

Processor
TV
DisplayTelephone !

Line

iii
Termina
Interface

1
Keypad

Figure 1: Viewdata Adaptor Schematic
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OUR 
SYSTEMS 

CAN GROW
ON YOUWhen you buy one of our 

low price microcomputer 
development systems you 
not only get a fully 
burnt-in and tested system designed and 
manufactured to industrial standards. You also get 
access to an ever-increasing range of software 
tools. And if you require a VDU or printer now or 
later,there is a selection of these and other 
peripherals from which to choose. So your system 
can grow and grow.

Our systems start to grow on you at £1450.This 
buys you a 32KB system with dual 5 j  inch double 
density floppy drives. At £1675 you can have a 
48KB system or for £2495 one with the extra 
memory storage provided by dual 8 inch double 
density floppy drives. All the systems are based on 
the powerful Z80 microprocessor and S100 bus 
structure and can provide memory management. 
Cartridge disc drives are available providing up to 
40MB of storage.

The prices include an 
operating system and 
language, in this case 
CP/M and C-BASIC,to 

give a typical system cost. But with slight cost 
adjustment the software options are:

Operating Systems
•  CP/M •  PASCAL •  CAPMICROCOBOL BOS 

•  Multi-User, Multi-Tasking Operating Systems

Languages
•C-BASIC COMPILER •M-BASIC# FORTRAN-80

•  COBOL-8O •  PASCAL •  CIS-COBOL

There is also a word and text processing system 
available that is ideal for report writing.

You simply take your pick from the software 
options. Or visit our London showroom and see the 
systems demonstrated.

SYSTEMS 
WITH CP/M AND 

C-BASIC:

32KB + Dual £ '
5 j  inch Floppies: 1450
48KB + Dual £  
5} inch Floppies: 1675
48KB + Dual £  
8 inch Floppies: 2495
Prices exclude VAT.
Nationwide maintenance facilities available.

EQUINOX
COMPUTER SYSTEMS LTD.
Kleeman House, 16 Anning Street, 
New Inn Yard, London EC2A 3HB 
Tel:01-739 2387/9 & 01-729 4460
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Figure 1: S chem atic  o f  V iew database

doubling in the near future). The third 
major difference is that Teletext is not 
interactive whereas viewdata is.

The user's equipment
The equipment needed to access a view
data system consists of a modified tele
vision set and a telephone. The televi
sion is modified by the provision of an 
adaptor. Usually, this adaptor is internal 
to the set but it is possible to buy exter
nal adaptors for use on existing sets. 
This adaptor (the block schematic is 
shown in Figure 1) consists of the follow
ing parts:

1. Isolation circuits to prevent the 
television interfering with the telephone 
system. The Post Office insist on some 
form of isolation when any electrical 
equipment is connected to a telephone 
line (as readers of David Hebditch’s 
recent articles will know only too well!) 
but it is particularly important in this 
case because of the very high voltages 
involved.

2. A modem which converts the 
digital signals in the adaptor to  analogue 
signals so that they can be transmitted 
over telephone lines, and vice versa.

3. Memory to store the information 
received.

4. Input and memory control which 
accept the signals and store them in the 
memory.

5. A character generator which takes 
the data from the memory and changes 
it into the format needed by the raster- 
scan display of the television — together 
with control to generate the  appropriate 
synchronisation and control signals for 
the set.

In addition, a “keypad” is needed. 
This is a small box, usually a larger ver
sion of the remote control box supplied 
with many televisions, which allows the 
user to select normal TV pictures, view
data or Teletext and has twelve buttons 
labelled 0 to 9, * and #. One of the 
major design criteria of viewdata was 
that its use should be as simple as pos
sible; the entire system can be controlled 
and used by means of these twelve 
characters.

The v iewdata base
At the viewdata computer, the data 
which is supplied by various organisa
tions, known as Information Providers 
(IPs) is stored in the “ viewdatabase” .

The structure of the viewdatabase is 
based on a tree (see Figure 2) with the 
data contained in numbered pages. More 
strictly, the unit of information is a

“fram e” — th a t’s the am ount o f  infor
mation that can be displayed on a tele
vision screen at any one time. If the 
am ount of information needed in one 
logical unit is larger than this, a number 
of frames can be grouped together into 
pages, the frames being referenced by 
lower case letters. For example, a page 
(1234) might consist of three frames, 
1234a,1234b  and 1234c.

One frame consists of 960 character 
positions, arranged as 24 lines and each 
of 40 characters. The first and last rows 
are used by the system, leaving a total 
of 880 characters for user information. 
The characters which can be transmitted 
are the usual ASCII character set, to 
gether with “graphics” in which the 
character position is divided up into six 
squares, any combination of which may 
be sent. This gives rise to the possibility 
of sending diagrams although the reso
lution is low (effectively 80 by 72) and 
the technique is more accurately des
cribed by the  term “alphamosaic” .

Perhaps the most im portant aspect 
of viewdata is tha t all characters can be 
transmitted in any o f  seven colours: red, 
green, yellow, blue, cyan (light blue), 
magenta and white. Also, they may be 
made to flash — a useful facility to draw 
attention to parts o f the screen if used 
carefully. Finally, there is a facility for 
double-height characters.

How is viewdata 
used?
A user who wishes to access viewdata 
dials up his local friendly viewdata com 
puter (probably by means of an auto 
dialler in the television — if this is not 
available, a short, three-digit, dialling 
code is used) and logs in (again, auto
matically in some sets). He is then pre
sented with a “ page” of information 
and can meander about the database at 
his leisure (and, o f  course, cost).

In general, on each frame (a “ routing 
frame ), the user is presented with a 
choice o f subsequent frames which are 
selected by a single digit on the key
pad. If a “continuation frame” is re
quired (i.e. the next frame of a page), 
this is selected by pressing Various 
other functions are made available by 
use of combinations of the basic twelve 
keys (on some keypads, special keys are 
available for these combinations), of 
which the two most im portant are 
“ *#” which takes the user back to  the 
previous page seen, and “ *N #” where 
“N ” is a page number, taking the user

directly to the specified page.
One item of interest to many users is 

the cost o f the system. I t ’s possible to 
spend a great deal o f money in browsing 
around the viewdatabase and there are a 
number of charges which a user can 
incur. The first is the ordinary telephone 
charge; secondly; there is a time-based 
access to Prestel which is similar to the 
telephone charge. Finally, there is a 
charge for access to  much of the data in 
the viewdatabase. The IP who supplies 
the data decides how much to charge 
for it and this charge can vary 
from nothing to  50p per frame. Frames 
which are essentially advertisements 
tend to be free whereas specialised 
information frames such as the Financial 
Times  index are relatively expensive; 
very few frames cost more than 20p (per 
access!). Of course, users are told o f the 
cost o f any frame before they access it.

viewdata systems 
abroad
The Post Office has marketed view
data abroad and a number of coun
tries have implemented systems based 
very closely on the UK’s Prestel. These 
countries include Holland, West Ger
many, Switzerland and Hong Kong.

In addition, some countries are im
plementing their own videotex systems 
and i t ’s worth mentioning two specifi
cally. The first is Canada whose system, 
Telidon, is entirely different from Pres
tel. Telidon relies, not on the transmis
sion o f  characters, but on picture descrip
tion  instructions (PDIs). Although each 
PDI requires a number of bytes, the 
number o f  PDIs needed to  send a screen
ful of information can be very much 
lower than in Prestel, depending on the 
actual data. Also, i t ’s possible to  send 
high-resolution graphics (the co-ordin- 
ates being given to one part in 4096) 
with the additional advantage tha t lower 
resolution receivers may still receive the 
picture, although, o f course, they can 
only display it at low resolution. Further 
enhancements to  Teledon include trans
mitting modifications to  pictures and 
not refreshing the picture each time, 
thus cutting down a great deal on trans
mitted data.

The second videotex system abroad 
which I ’ll describe is the French one — 
Antiope. Rather than the UK’s eight- 
bit character set, Antiope uses a sixteen- 
bit character generated in the receiver 
from the transmitted eight-bit infor
mation. In the UK system, there are 
special characters meaning (for exam
ple, change colour) whereas in Antiope, 
each sixteen-bit character carries infor
mation with it (for instance, its colour). 
I t ’s a more expensive system than Pres
tel to implement but i t ’s more flexible 
and has the added advantage of pro 
bably being able to  interwork with 
such other services as facsimile trans
mission.

Forthcoming 
attractions
In the second part of this article, I ’ll 
look at the uses of the system and par
ticular aspects of interest in the field of 
personal com puters — such as “ telesoft
ware” Also, there’s be a chance to look 
at possible future implications o f  the 
system.
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EASER COMMUNICATION
FOR THE DISABLED

A. R. Berry M.Sc describes the Electraid 5602, an adaptable  
communication aid for the disabled.

Theproblem
Susan is studying “ 0 ” level Computer 
Science at a technical college. She is 
confined to a wheelchair, unable to 
write and has severe speech defects. 
These disabilities render her at a grave 
disadvantage compared to  the rest of 
the class — yet Susan is intelligent and 
determined to  succeed.

This article describes a system — the 
Electraid 5602 — which is designed to 
help the many hundreds of severely

disabled people like Susan overcome 
their communication handicaps. Those 
who can write and speak normally may 
not realise the frustration of not being 
able to communicate, simply because 
the body refuses to do what the mind is 
telling it.

There are, of course, o ther systems 
like the 5602 (NPL’s “MAVIS” is one 
of the best known). But what makes this 
system unique is that the team who 
developed it are themselves disabled. 
This gives them a better insight into

the problems that the users may face 
both from personal experiences and from 
those of their many disabled friends. This 
article was produced using the system — 
w ithout it, I don ’t  think it would have 
been produced as quickly or as 
creatively.

Features of the5602
The system is shown in Figure 1. In 

its simplest form, it is a typewriter 
which is operated no t by the pressing of 
keys but rather by the giving of 
commands to  an electronic controller. 
Optional equipment includes a large 
indicator and a VDU.

Why use a typewriter as an ou tput 
device? There are many reasons, ranging 
from cheapness, through safety (certain 
printers fail to meet safety standards set 
by local authorities) to the ease with 
which a teacher can set up a sentence to 
be copied.

An im portant feature of the 5602 is 
its inherent flexibility. For example, 
there are ten ways o f  selecting letters 
and each of these can operate at one of 
six speeds. All (bar one) are based on 
the matrix shown in Figure 2.

Let’s consider some of those 
available:
Q l: In this m ethod, the system scans 
the entire matrix automatically, the user 
having merely to close a switch when 
the desired le tter is reached.
T l :  Here the cursor is stationary until 
the user presses a switch. It then scans 
down the first column until the switch 
is released. When the switch is pressed 
again, the cursor moves along the row; 
this continues until the switch is 
released again. The selected le tter is 
then typed and the cursor returns to 
the start.
W2: This, and methods X4 and Y7, are 
extensions o f  T l .  In W2, two switches 
are used, called “ 1” and “ 5” ; switch 
“ 1” will cause the cursor to jump to 
row 1, while switch “ 5” causes a jump 
to row 5. We have used more switches 
to allow access to segments of the 
display and thus users can select 
letters more quickly.

If the methods described above seem 
a poor substitute for simply hitting the 
right key and getting the letter typed, 
try  typing with the little finger o f  your 
left hand after drinking 8 pints and 
then imagine something about a 
hundred times more difficult. You will 
then begin to understand the sort of 
problems that the severely disabled face. 
Some users of the 5602 will probably 
never use the system on a setting other 
then Q l and a t the slowest speed. In 
that case, a speed of one selection every 
2 or 3 minutes would be very fast (and 
this doesn’t make allowance for the 
many mistakes tha t these users will 
make because o f gross involuntary 
movements).

Methods of selection like those used 
in the 5602 have the following advan
tages:
1. The number of “channels” required 
to  achieve communication can be 
reduced from 56 to a number that the 
user can cope with.
2. The m ethod o f  selection can be 
chosen to  suit the user’s particular 
disability. There are m ethods tha t are 
useful for users who can “relax to 
order” and others for users who can 
only “ tense to order” . Susan, for

Basic 56 0 2  system . T yp ew rite r  is an electric o f f ice  m achine f i t te d  w ith  a so lenoid  block. 
In p u t  sw itches show n are only  one o f  m any types available — others include fo o t  sw itches  
and ones operated  by  b lowing/sucking.
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Fig. 2
Electraid selection  m atrix . T h e  positions o f  
the letters were de term ined  by their fre q u en 
cies — the ones which occur m o s t  o f te n  are 
nearest to the start po sit io n  o f  the  “cursor” 
(0,0). T h u s , in scanning m odes, the qu ickes t  
letters to se lect are the m o s t  frequent.

example, will use two large foot 
switches in W2.
3. The essentially analogue m ethod of 
moving fingers around a keyboard is 
replaced by the digital m ethod of 
scanning used by the system. This can 
be of real benefit to  users with gross 
movements, such as Athetiods.
4. In the 5602, the m ethods have been 
carefully chosen so as to form a 
sequence of graded steps from slow (but 
simple) to quick (but fairly complex). 
This means tha t small children can use 
the system and as their control 
improves, gradually use the faster 
methods — indeed, most children find 
tha t the stimulus of using the system 
improves their ability to  control their 
movements. It is also o f benefit in 
progressive conditions, such as 
Multiple Sclerosis.

In the scanning mode, if high speeds 
are to be attained the user must possess 
a sense of rhythm  and be able to 
anticipate the position of the cursor so 
as to activate his switch a t the correct 
time.

For the less severely disabled, a 
selection m ethod called “ ELK” is 
available. In this mode, a keyboard is 
used, with a layout similar to a type 
writer; it can be supplied very large 
(3' x 1') or very small (6"  x 2"). In ELK 
mode, the controller checks that only 
one switch is depressed and the user can 
select a delay before inputs are 
accepted.

As well as all these methods of 
selection, the system also has a number 
of higher level features. The most 
basic of these is the “repeat m ode” . 
Once entered, all characters selected 
will be repeated at a fixed rate until 
another selection is begun. This is useful 
for characters such as backspace and 
underline bu t can also prove great fun 
for small children who frequently find 
tha t repeating carriage return provides a 
big stimulus. Of course, the rate at 
which the character is repeated is 
determined by the scanning speed.

Then there is a “phrase store” . At 
present, this is a fixed set o f  phrases 
(fixed, tha t is, when the system is built) 
one of which will be typed when a 
position in the first row of the matrix is 
selected. This may appear somewhat 
limited bu t, to  give an example, if 
one arranges one phrase to  be: “ Hi, my 
name is . .  .” , then this may significantly 
improve the user’s quality o f  life.

To be non-communicative and 
experience people losing interest during 
the introductions is very frustrating.

The 5602 may be used with a VDU 
in “store” mode. In this mode, tex t can 
be displayed on the VDU, changed

using the backspace “key” and then 
dumped on the typewriter, a count of 
the number of spaces left on the line is 
displayed and, should this fall to 
zero, a carriage return is automatically 
inserted. Not only tha t, the system has

0 i  2 3 4 5 6 i

1 „  T R ' 0 L P «- 

2 E I A C M X - +

3  N  S H Y K * -  @

4 D F G G ” # *

5 U W J _ !

e U B 2, | h i This piece o f  text u»as
typed in "store" mode. 

7 1  i 0 In this mode, mistakes 
can be corrected as they 

occur and the finished text can then be dumped 
on the typewriter. Note that the matrix is 
changed when shift is selected. |

Mode: STORE fluaitable: 7877

V D U  fo r  5602 . Display fo rm a t is 50  by  23 — line 23 gives sta tus in form ation  such as m ode.  
The selection  m atrix  is in ha lf  brightness, the  “cursor  ’ being indicated in fu ll brightness. 
N o te  how  the m atrix  displays upper  case characters when  sh if t  is selected.

Code-diagram and E L IC  code. T he  shape o f  the box  indicates its func tion . B o x  1 means  
s ta r t” , bo x  2 means  “ u n t i l”, box 3 is an operation and bo x  4 is a ild o -w h ile”-type  loop. 

Inside each b o x  are conditionals (P ’l  means test inpu t  sw itch  1) and operators ( S E T V ’l  
m eans se t cursor to row 5). Once the code-diagram has been draw n , i t  is translated in to  
ELIC.
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W2 05 defines code “ 0 5 ” as “ W2”
1 C the start of the code
2 U A—P ’1,B—P’5 wait until either switch “ 1” or “ 5 ” is pressed
3 0 SETV’l sets cursor at row 1
4 D ’l VPL.R’l wait until switch 1 is released, move cursor down
5 U A—P’1,B—P’5 as node 2, horizontal movement
6 0 SETH’l set cursor in column 1
7 D ’9 HPL.R’l note that different tone is generated “ D ’x ”
8 0 TYPE type out letter
9 0 SETV’5 as switch “ 5 ” pressed, go to  row 5
10 D ’5 VPL,R’5 as node 4
11 0 SETH’5
12
.EN

D ’13 HPL,R’5 as node 7
end of node definitions

1 —2 a flow-path from 1 to  2
2A
3
4
5A
6
7

—3 
- 4  
- 5  
- 6  
- 7  
- 8

since node has tw o exits, specify which

2B
9
10 
5B 
11 
12

- 9
- 1 0
—5
- 1 1
- 1 2
—8

go back to define other exit

8
.EC 

Fig. 5

- 2 round again. . . 
end of definition

Top: The ELIC coding o f  figure 4. Above: A  close look at the 5602 controller.

full buffering to allow fast users to 
continue inputting while the type
writer is printing — w ithout keys 
clashing together.

Finally, a “ self-test” routine is 
included which performs an internal 
check (RAM, I/O interfaces and inter
rupts) and tests the typewriter and 
the input switches.

Hardware
The controller contains a purpose- 
built micro-computer and associated 
power supply. The com puter is 
constructed on a single Double Euro- 
card size board — 10" x 8". Fully 
populated, it is quite a powerful 
beastie, as it consists of:
1. 6802 micro-processor
2. sockets for 4 PROMs, either 2758 or 

2716
3. 16 Kbytes o f  “ invisible refresh” 

dynamic RAM
4. RS-232 port with software selectable 

baud-rate
5. 56 I/O lines, 24 o f  which can handle 

2 amps at 24 volts
6. 4 16-bit timers
7. An interface to Micro Design’s MAIN- 

bus
8 . A 1 watt audio amplifier

The RS-232 port is provided so that 
the 5602 can be used in place o f  a 
terminal by the disabled com puter user. 
It is also very useful for production 
testing — something which is not 
considered in many systems available 
today.

Internally, the amplifier is connected 
to  one of the timers so that it can 
generate tones. Some physically 
handicapped people have sight problems 
as well and the tones can help them to 
use the 5602 by providing information 
about their selections. For example, in 
the scanning modes, a different tone is 
generated when scanning vertically from 
when scanning horizontally. Fast users 
tend to  rely more on the tones as well.

Figure 3 shows the optional Visual 
Display Unit which can be supplied with 
the system. This unit is a high-quality 
m onitor with a micro-based control 
card which fits into the main 
controller box. For the user, the VDU 
can replace both  the indicator and the 
typewriter although a typewriter will 
normally still be needed to provide 
hard-copy.

At first sight, it no doubt appears 
strange that the control card for the 
VDU uses another micro. The facilities 
offered by the VDC-09 are, however, 
very advanced and include: normal/ 
inverse video, dual intensity, variable 
screen format and dynamically alterable 
character set. Most o f these features are 
used with the 5602.

“ Variable screen form at” means that 
the VDC can display different sizes of 
characters — in fact, the range of 
formats is from 3 lines of 4 characters 
up to  40  x 110. It allows partially 
sighted people to  use the system and, 
perhaps more im portantly, means that 
very small children can be taught to 
read and “w rite” with the system; they 
can use it through school and on into 
their employment.

The ability to change character sets
— tha t is, to  change what pattern is 
displayed in response to  a selection 
from the 5602 — has not yet been fully 
explored. Possible applications include 
the display of foreign languages (not

only those with accents, bu t also 
Russian, etc), special mathematical 
characters and “ Bliss” symbols.

Software
A substantial part o f  any micro
processor project is, of course, the 
software. This project is no exception, a 
full 5602 requires about 4 lA Kbytes and 
the VDC nearly 2 Kybtes. Most of this 
was written in 6800 Assembler (using 
“Tiny Assembler” modified to 
operate completely in memory) 
because o f timing constraints. The 
software is modular and was 
designed using a meta-language called 
“ KDL” .

Basically, the software can be divided 
into 5 parts:
1. Typewriter and Display control
2. Control switch processing
3. Input switch processing
4. Text manipulation
5. Self-test routine

The hardware o f the typewriter inter

face is completely dumb — the software 
is responsible for all timing and code 
conversion functions. So as to allow the 
user to  carry on with the selection of 
the next letter while the present one is 
being typed, the typewriter driver is 
split into two parts: a foreground task 
and a background routine. The back
ground routine queues characters to  be 
ou tpu t in an “O/P Character Queue” 
(OPCQ) and then checks whether the 
foreground task exists. If it doesn’t, it 
creates it. The foreground task examines 
the OPCQ and, if there is a character 
waiting, begins the sequence of 
operations to  ou tpu t it. If there is no 
character waiting, the foreground task is 
killed. Once triggered, the foreground 
task is driven by interrupts from a 
timer and is completely separate from 
the background.

To reduce the cost o f  the hardware, 
the control switches ( “ CODE” & 
“ SPEED”) must be scanned by the 
software. Every time round the base

Cont. on P. 112
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MSI 6800: Atthe root of every good system.
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Can 
your business, 
research project or 
teaching laboratory be made 
more efficient? Yes. Today’s users 
demand complete, high performance micro 
computer systems. Expandable to meet future 
needs and with software capable o f  immediate 
application.

The N orth Star Horizon is the answer. A 
cleverly balanced configuration: Z80A 
processor with 12 slot S100 chassis, one 
parallel and two serial interface ports. Now 
with double or quad capacity too.

The compact design gives you value for 
money and economy o f  space. The Horizon 
will not break your bank or your desk top.

Quick delivery and nationwide service are 
only part o f  the attraction. Add to this the 
wealth o f  software available, including the well 
known CP/M , and you can see why the 
Horizon has already sold in thousands.

The reason for its success is simple.
The N orth Star Horizon reflects your needs.

North Star Horizon 
reflects a nowajjo in <’ompii(in<>



SMCLAIR
ZX80

by David Tebbutt
Clive Sinclair has surprised the world with the launch o f  his attractive, hand-held personal computer. 

Costing less than a hundred pounds, and plugging into the dom estic T V  and cassette recorder, 
some now suggest the Z X 8 0  to represent the thin edge o f  a mass consumer m arket wedge.

Introduction
Sinclair Research set ou t to  build a 
simple to  use personal computer, 
running BASIC and capable o f breaking 
the psychological price barrier o f  £100 . 
Well, they succeeded with their ZX80. 
Why ZX80? No reason really except 
that i t ’s based on an NEC copy o f the 
Z80 processor chip . . . and it sounds 
nice.

The machine is available through 
mail order either ready made or in kit 
form; there are no firm plans to sell it 
through the shops — yet. A kit will cost 
you £79.95 while its ready built twin 
will come out at £99.95. In addition 
to this y o u ’ll need a mains adaptor 
(“ 600ma at 9V DC nominal 
unregulated” ) . . .  if you  buy Sinclair’s 
it will cost you an extra £8.95. 
Deliveries of the kit were expected to 
start in February, the ready-made in 
March.

The ZX80 is amazingly light, twelve 
ounces in fact, and easily held in one 
hand. The low weight is achieved 
through use o f  a moulded plastic casing 
just 1mm thick.

It connects quite happily to  the tele
vision set and the cassette recorder, 
although it might take a few minutes 
to find the optimal settings. Once 
attached to the TV, it gives a rock 
steady display (more on that later).

Hardware
I have to say tha t I th ink it very pretty 
(our art director would probably beg to  
differ) — the casing even has go-faster 
stripes, which look suspiciously like 
ventilation slots in black and white 
photographs (coincidence, I ’m sure). I 
would, however, have been happier with 
something rather more sturdy; ABS 
plastic might have done the trick, 
although perhaps at the cost o f attrac
tiveness.

The keyboard is most interesting; i t ’s 
one o f  those waterproof, chemical 
proof, completely sealed units and it’s 
stuck on to the main PCB. Made of a 
special tough plastic, the under-surface 
is printed with the key symbols so as to 
eliminate any rubbing off. Between this 
keyplate and the PCB containing the 
metal contact strips (about five per key) 
is a piece o f  sticky plastic containing 
forty  holes which line up with the 
“ keys” . This material is about .006” 
thick and is just sufficient to  keep the 
metal underside o f  the keyplate away 
from the contacts, except when touched 
of course.

Typing gives a sensation of 
drumming your fingers rather than of

doing anything useful. This is a totally 
mistaken impression because it really 
works rather well. For those who are 
interested, I found that a “wiping” 
action was more successful than the 
tapping movement usually associated 
with typing. Typists may be pleased to 
hear tha t the keys are in standard 
QWERTY layout although somewhat 
compressed compared to , say, the office 
IBM.

Looking inside the machine, I find 
tha t i t ’s controlled by an NEC 780-1 
processor chip . . .  a copy o f  the well 
known and very successful Z80. This 
CPU, running at 3.25MHz, does all the 
work for the ZX80, including driving 
the TV and the cassette recorder. Y ou’ll 
notice that if any work is taking place, 
be it calculation, accepting input from 
the keyboard or driving the cassette, 
then the TV picture disappears — 
only to  return when the activity is 
complete. This can be irritating to 
observers (at a demonstration for 
example) but I found it positively 
beneficial when keying in programs 
because it gave me positive feedback 
whenever a key made successful 
contact.

The BASIC interpreter, operating 
system, character set and editor are all 
held in a 4K Byte ROM. If you are 
feeling adventurous there’s no reason 
why you shouldn’t  pop your own ROM 
(TMS 2532) in its place.

Memory in the basic system com
prises IK  static RAM; you can add to it 
via the expansion port, giving a 
maximum potential of 16K. The 
memory expands with the aid o f  plug 
in modules, each designed to carry up to 
3K in IK  increments. Thus five modules 
would be required to give the 16K 
maximum. At switch-on the machine 
does a memory check which also tells 
the system how much memory is on
line. Should you reconfigure the 
memory, then the command NEW will 
execute the memory check cycle again.

Moving on to the “ outside world” 
connections, the re’s a cassette interface, 
TV socket and a hefty edge connector. 
The cassette interface comprises two 
3.5mm jack plug sockets, securely 
mounted on the main (and only) PCB. 
One connects to  the “ear” socket on the 
cassette recorder and the other to the 
“ mic” socket. There is no facility for 
remote control o f  the cassette motor. 
Anyone with DIN sockets will have to 
buy a jack plug to DIN connector lead.

Although I encountered one or two 
problems at first, once working, the 
cassette interface proved trouble free. 
My particular recorder had a nasty 
habit of recording noises when the CPU 
was “ sending o u t” silence. This caused

the system to  get its knickers in a twist 
when reading from cassette because it 
expected silence just before the file 
header record. After a couple o f hours 
(what a confession) the culprit was 
found — the “ ear” lead, which acts as a 
m onitor while recording, was setting 
up some sort of oscillation. Answer — 
simple — disconnect the “ ear” jack 
when recording. A nother tip  which 
ensures trouble free loading is to  move 
the tape into the silent section before 
issuing your LOAD instruction. Rum our 
has it that the cassette operates at 
around 250 baud — I believe it, 
although it doesn’t  seem terribly 
im portant when y o u ’re only loading 
the IK  that I was.

The television connector is 
simplicity itself. Plug one end of the 
cable (supplied) into the ZX80 and the 
other into the television aerial socket, 
tune to channel 36 and y o u ’re in 
business. The display is magic; rock 
steady and very clear although 
reversed characters (white on black) are 
not so good.

I have already mentioned the 
business o f  the display switching off 
every time the processor needs to do 
something else. If this drives you mad 
then y o u ’ll have to  forfeit some of the 
undoubted pleasures tha t this machine 
has to  offer. The screen is not 
memory mapped; i t’s treated like a 
serial file — like a printer in fact — 
which means that fast moving graphics 
are ou t o f  the  question. No doub t some 
clever Dick ou t there will take up the 
challenge and fudge the system, just to 
prove me wrong. More about the 
reasons for this in the Software section, 
bu t anyone who is hooked on white 
characters on a black background can 
suitably modify the PCB, though why 
they should w ant to  I ’ll never know. I t ’s 
a m atter o f cutting one track and 
making a small bridge to  another.

American television (525 line) users 
are catered for as well; all they need to 
do is solder in one diode and the 
system is converted from 50 to 
60Hz standards. Do you take your 
com puter camping with you? You’ll be 
pleased to  hear that it can run from a 
car battery, provided that the lead 
regulates the supply. I believe you can 
buy a cigarette lighter plug with a 
built in regulator . . . couple tha t with 
a portable TV and a battery powered 
cassette recorder and you’ll be the 
envy o f  the campsite.

Now let’s look at the hefty  edge 
connector. This is where the memory 
expansion modules fit in, each one 
being “piggy backed” on the one 
previous. Thus there are always 44 
contacts available for outside use.
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There are 37 lines drawn from the 
CPU plus 3 power lines (at OV, 5V and
9 V); the other lines comprise two 
earths, a “clock” signal and an “external 
memory in use” indicator.

All in all, the Sinclair ZX80 is a well 
designed, well produced personal 
computer. Memory addition comes a 
bit expensive at £300 for the full 
expansion but Clive Sinclair tells me 
bigger RAMs are on the way — tha t 
means cheaper expansion when they 
appear. If you like soldering and are 
good at it, i t ’ll probably take you 
an evening to assemble the kit; if you ’re 
at all apprehensive than I suggest 
that you stump up the extra cost and 
save yourself twenty pounds w orth of 
heartache by purchasing the ready built 
ZX80.

I ’m sorry that there are no pictures 
of the machine’s innards. The fact of 
the m atter is tha t I was given one of the 
development machines which had a 
couple of “V eroboarded” EPROMS and

and a selector IC floating around on the 
ends of some pieces of wire which in 
turn were soldered into the “official” 
ROM socket. I thought it best to  spare 
Mr Sinclair’s blushes.

Software
The software of the ZX80 comprises the 
BASIC interpreter, the Editor and 
whatever it is tha t does the rest o f the 
work (Operating System seems too 
grand a title). Rather than looking at 
each separately, I shall examine them in 
the order they might be encountered.

First of all the keying in of programs. 
For two reasons it’s an absolute joy! 
First you don ’t have to type in many of 
the BASIC instruction codes, one key 
is sufficient; second you cannot enter 
anything that is syntactically incorrect. 
Some BASIC instructions have to be 
entered the long way (these are listed 
above the keyboard) but 29 of the 
instructions may be entered with a

single keystroke, while only 8 need to 
be keyed in full.

As with many micros most of the 
instruction codes are stored in a single 
byte. Normal Z80 machine code can be 
entered using the POKE statem ent and 
executed with the USR instruction. 
This should keep the buffs happy after 
they have tired o f BASIC. Syntax 
checking is superb — i t ’s impossible to  
go wrong. Every character is checked on 
entry and, if the interpreter thinks 
that you are going to make a mistake, it 
signals with a reverse S (for Syntax) at 
the point it thinks you have gone 
wrong. If, later in the same line, you 
correct the error, then the marker 
disappears. What a grown up facility for 
such a small machine! Incidentally, the 
program lines are displayed very clearly 
with line numbers, instructions, 
operators and what have you being 
nicely spaced out.

Inside the memory, however, there’s 
a completely different story. The lines
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TECHNICAL SPECIFICATION

CPU: NEC 780C-1 (copy o f  Z80) 3.25 MHz
Memory: IK  static RAM, expandable to  16K
Keyboard: Keyplate, under-surface printed
Screen: Use own television. Pixel graphics 24 lines x  32 chars.
Cassette: Use domestic audio cassette recorder.
Bus: Edge connector with 44 lines — 37 from CPU, OV, 5V, 9V, Clock, 

External memory indicator and tw o earths.
Software: 4K ROM containing BASIC, Editor and Operating System

A  Benchmark about to be executed: note the clear display and, while you 're at 
it, compare the size o f  the Z X 8 0  with the cassette recorder.

of code are held as compactly as 
possible with most of the commands 
and operators occupying one byte each. 
The spaces are removed and there are 
very few extra bytes needed — for 
instance the new line code is one byte, 
although I did notice that the “=” 
operator needed one extra for some 
reason. I’m sure there are others, 
bu t I’m equally sure they are very few 
and far between. An example of the 
storage requirement is as follows: 

10 FOR A=16424 TO 17424 18 Bytes 
20 PRINT PEEK(A); 12 Bytes
30 NEXT A 5 Bytes
40 STOP 4 Bytes

So you see, the storage for that 
program (displaying the IK  memory) is
39 bytes long — an average of 10 bytes 
per instruction. I ’ll leave you to  work 
ou t what sort of program you can get in 
IK . Perhaps I should mention tha t the 
screen buffer uses part o f the IK , as 
does the stack and system control area. 
The stack is held at the top  o f memory 
and “grows” down; I pu t 327 entries on 
it before it stopped accepting them.

The program and variables “grow” 
up into the screen buffer thus reducing 
the am ount o f  data on display. 
Eventually it’s possible for the program 
or variables to grow so large that there’s 
nothing left on  display. It was while 
experimenting with this interesting 
feature tha t I crashed the system. It 
seems the software couldn’t cope with 
someone entering a string 868 bytes 
long! After about 424 bytes of input 
the screen removed another character 
every time I keyed in a new one — it 
was most odd to  watch.

A nother way o f  crashing the system, 
in fact the only other way I could find,

is to  hit the EDIT key while in the 
middle o f an INPUT loop. This returns 
the current program line with a syntax 
error which is impossible to clear. For 
those who are feeling unhappy about all 
this talk o f crashing systems, d o n ’t 
worry, i t’s not as bad as it sounds. In 
the first place you have to  enter forty 
characters after the screen has 
gone blank, and in the second place 
you can only hit EDIT when you are 
also holding the SHIFT key down.

Now it may be that, having loaded 
your program, you wish to edit it. 
Well once again there is some rather 
excellent software to help you. The 
Editor enables you to  move a “ current 
line m arker” up and down the program 
text. Wherever it is you will always be 
able to  see the marked line and at least 
some of its neighbours ( it’s called

getting it in context). Pressing the 
HOME key causes the marker to 
disappear — it has in fact gone to  an 
imaginary position, one above the first 
program line. Having reached the line 
to  be edited press the EDIT key and the 
line will be presented at the bo ttom  of 
the screen ready for you to do your 
worst. From now on it is as if you are 
entering the line for the first time.

The benchmark timings show the ZX- 
80 to be very fast, even though I had to 
introduce some extra code to make 
some o f  the instructions work. 
Specifically I had to  bracket expressions 
like LET A =((K /K )*K )+K -K  . . .  if I 
hadn’t,  the expression would have 
exceeded the ZX 80’s capacity. The 
machine can only operate on integers 
and these must have values from 
—32768 to 32767. I couldn’t execute 
Benchmark 8 because the machine has 
no logarithmic or trigonometrical 
functions built in.

Finally, i t ’s possible to  save programs 
and any variables associated with them. 
If you want to  make use o f those same 
variables when reloading the program, 
use GOTO rather than RUN. Although 
i t ’s possible to SAVE programs in this 
way, no provision has been made to 
save files — yet.

T h a t’s about it for the software; once 
again, considering the size o f machine 
and price, I th ink tha t i t ’s no t at all bad.

Basic
The ZX80 BASIC has been well 
thought-out and, while it lacks some of 
the elegance and sophistication of the 
bigger machines, i t ’s a very usable 
version o f  the language.

The main limitations relate to file 
handling and mathematical functions. 
File handling facilities d o n ’t  exist, 
except by SAVEing the whole of 
memory (which is probably not as daft 
as it sounds). It does mean tha t you can 
save a program with all its variables, 
reload it the next day, remember to 
kick off with a GOTO rather than RUN, 
and carry on from where you left off. 
On the small memory machine it 
doesn’t seem tha t im portant, bu t on the 
larger memory machines it means you 
can hold some reasonable sized files 
together with your program.

The mathematical limitations are 
possibly more serious. The fact is the 
BASIC can only handle integers in the 
range — 32768 to  32767, no decimals,

BASIC

String Expressions
CHR$(n) TL$(s) STR$(n)

Integer Expressions
PEEK(n) CODE(s) RND(n) USR(n)
ABS(n)

Statements
NEW LOAD SAVE RUN n
RUN CONTINUE REM IF n THEN stmnt
INPUT dest PRINT LIST n LIST
STOP DIMa(n) FORa=n TO n GOTO n
POKEn,n RANDOMISE n RANDOMISE CLEAR
CLS GOSUB n RETURN NEXT a

Operations
n**n — n n*n n/n
n+n n — n n = n n >  n
n< n s = s s >  s s <  s
NOT n n A ND  n n OR n

n = number
s = string
** = to  the power o f
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The ALTOS ACS 8000 range o f business/scientific micro 
computers creates a new standard in qua lity and reliability in high 
technology micro computers.

Hard D is k /M u lt i  User Systems The Winchester hard d isk/m ulti 
user systems are now available supporting up to 4 simultaneous users 
and providing a maximum of 58 Megabytes o f hard disk data storage.

(ALTOS)
A vailab ility

Logitek carry deep shelf stocks o f ALTOS hardware and 
compatible peripherals.

If you are a dealer who may be interested in promoting 
ALTOS and/or Interface Software by joining the fast growing network 
o f approved suppliers, contact Logitek.

We can offer you something rather special now.

Approved Dealers

LONDON:

WEYBRIDGE

CAMBERLEY

GLASGOW

PERTH 

EAST ANG LIA  

BIRM INGHAM

LINCOLN

NOTTING HAM

SHEFFIELD

GLOUCESTERSHIRE

W ILTSHIRE

BOLTON

YORK
WINCHESTER

HARROGATE

KIR KH A M

Logic Box Ltd. Tel: (01) 222 1122
Boyd Microsystems (Watford) Tel: (01) 950 0303
Systematica Tel: (01) 485 3634
Kewill Systems Ltd. Tel: (0932) 222448
Profac Computer Services Ltd. Tel: (0276) 25247
Robox Ltd. Tel: (041) 221 5401
Aethotrol Consultancy Services Tel: (041) 641 7758
Peter MacNaughton & Associates Tel: (073 888) 267
Proloc Computer Systems Ltd. Tel: (0502) 714038
Saba Computer Systems. Tel: (021) 643 2021
University of Birmingham (Anthony Clewett)
Tel: (021)472 1301. Ext. 2001/2273 
Evan-Jackson Computer Business Systems Ltd.
Tel: (0522) 30371
East Midland Computer Centre. Tel: (0602) 267099 
Sheffield Computer Centre. Tel: (0742) 53519 
Woolsack Computer Centre (Tetbury). Tel: (06666) 269 
Validata Services (Melksham). Tel: (0225) 705957 
B. & B. Consultants. Tel: (0204) 26644.
Derwent Electronics Ltd. Tel: (0904) 53990 
Software Development Services Ltd. Tel: (0962) 68956 
Monitor Data Processing Ltd. Tel: (0423) 60670 
Minicom Business Machines. Tel: (0772) 686617

futna
L O G IT E K
E .I.C . Electronics Ltd.
A ll enquiries to :
Portland St. C horley, Lancs. 
Tel: 0 2 5 7 2  6 6 8 0 3

also at:
3 0  Kelvin Ave.,
H illington Industrial Estate, 
Glasgow G 5 2  4 L H .

The board and Shugart floppy disk drives are easily accessible 
and can be removed in less than ten minutes.

Software

Unlimited versatility. The 
ACS 8000 range support the widely 
accepted CP/M and MP/M 
operating systems plus basic 
(Microsoft and CBasic), Cobol, Pascal, 
and Fortran IV. AH available now.

Logitek in conjunction with 
its own microsoftware house, Interface 
Software Ltd. of Camberely are able to 
supply a wide range of proven 'o ff  the 
shelf' business software including 
general accounting, word processing, 
stock contro l, mailing list etc.

There are already over 
1000 micro computer installations using this 
software.

A  track record which we consider speaks fo r  itself. Why 
re-invent the wheel' when there is standard software o f this quality 
available now?

A fte r  Sales Support

Logitek are supported by DDT Maintenance Ltd. who 
provide a nationwide field maintenance service fo r  ALTOS products 
and offer the option o f maintenance contracts.

The systems are tru ly  flexible and allow expansion o f the 
ALTOS floppy disk system to  keep pace w ith  the users requirements.

Still single board, features include * a high speed 
I/O  section w ith  up to  six serial ports and one 8 b it Parallel port 
*up to  208K of on board RAM.
*High speed (4 MHZ) D.M.A. control as standard.

Yes, m ini power and at micro cost too.

Built-in  Reliability

The ACS 8000 range are true single board micro computers 
making them extremely reliable and maintainable. A ll electronics are 
socketed for quick replacement. Complete diagnostic u t i l ity  software 
fo r drives and memory is provided.

High Technology

F lo pp y  D isk System  The ACS 8000 single board Z80 floppy disk based 
micro computer utilises the ultra reliable Shugart 8 inch, IBM 
compatible, disc drives, double density — single sided, and providing 1 
M. byte o f data storage. Featuring the ultimate in high technology 
hardware: a fast 4 MHz.Z80CPU, 65 kilobytes of 16 K dynamic RAM,
1 kiloybte o f 2708 FPROM, an AM D 9511 floating point processor 
(OPTIONAL) a Western Digital floppy disc controller, a Z80 d irect 
memory access (OPTIONAL), Z80 parallel and serial i /O  tw o  serial 
RS232 ports, 1 parallel port) and a Z80 CTC Programmable Counter/ 
T imer (real time clock). In essence, the best in integrated c ircu it 
technology.
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hence the programmer must write a 
little routine for each mathematical 
function that requires decimals to be 
used. This should pose few problems 
for those with the larger memory 
machines but it will undoubtedly 
occupy a fair chunk o f  the basic IK  
system.

So much for bad news; now here are 
some of the good features o f  the 
language.

Taking numeric functions first, the 
BASIC offers up to  26 single dimension 
numeric arrays o f any length. It also 
allows three Boolean operations — 
AND, OR and NOT.

The randomising functions are worth 
a mention. RANDOMISE n sets a seed 
value, while RND(n) gives a random 
number in the range 1 to n. PEEK and 
POKE are both  available so i t ’s 
possible to read or modify memory 
contents; coupled with the USR 
function, this means that Z80 machine 
code routines can be executed.

Up to 26 FOR . . . NEXT loops can 
be nested and the num ber o f nestable 
subroutine calls seems to  be dictated by 
the am ount of memory available to the 
stack. On the IK  machine with a short 
(4 line) program, I was able to get 327 
subroutine calls in before needing to 
RETURN.

String functions, while adequate, 
could definitely be improved. The 
absence o f a DATA statem ent and the 
lack o f  string arrays caused particular 
frustration. Although there are ways 
around these problems, they can be 
time consuming and messy.

The functions which are available, 
and which form the building blocks 
o f  string handling subroutines, are 
STR$, TL$, CODE, CHR$ and INPUT. 
STR$(n) returns a string o f  1 to  6 
characters representing the signed, 
decimal value o f  n. TL$ returns a string 
minus its first character, while CODE 
returns the code for the first character 
in a string. CHR$(n) represents the 
character whose value is n and INPUT 
allows the operator to  input numeric or 
alphanumeric information. A nice touch 
is that if the destination of input is a 
string variable, then the BASIC kindly 
provides a pair of quotes which act not 
only as a prom pt, they also save a little 
bit of keying.

There is one trap here for the 
unwary, and I fell into it. I had this nice 
little loop going and after a while I 
got fed up with it. Could I get ou t of 
the system — could I heck! I hit 
everything in sight bu t all I managed 
to  do was crash the system (see earlier). 
The trick is tha t if you are in an input 
string loop, remove the quotes and 
then put in an arithmetic expression 
which will resolve outside the range
-  32768 to 32767.

So, th a t’s the BASIC — I reckon that 
i t ’s pretty  good under the circumstances 
and in some respects I prefer it to 
the BASICs tha t do all your thinking 
for you.

Documentation
This comprises a programming cum 
operating manual. I t ’s very well 
presented, being written by Hugo 
Davenport of Cambridge Consultants, 
with appendices by the mystery man 
from Cambridge who wrote the BASIC 
interpreter. (A fiver to  the first reader

to  identify this elusive gent.) There are 
a few small mistakes in the manual — 
none o f  them  terribly serious and all of 
them  being dealt with before the next 
reprint. I t ’s probably good enough to 
learn to program from it and my 
only real criticisms lie in the area of 
what it does (or rather, doesn’t  do) for 
the raw beginner. I lent the machine to 
one such person for a few hours and 
here is his reply regarding the docu
mentation:

“ I read Chapter 2 (Getting Started) 
and got completely lost by the third 
page. One minute it’s telling me how to 
wire everything up, the next there’s 
something incomprehensible about 
storing programs on tape. I couldn’t 
find an ‘Id io t’s Guide to  getting 
started’ anywhere.”

Maybe the Operating Manual wasn’t 
designed with such a person in mind — 
even so, novices like him must surely 
represent a good sized chunk of the 
ZX 80’s ownership potential.”

Future plans
A new ROM is being developed which 
will overcome most o f the shortcomings 
o f the existing system. Being 8K instead 
of 4K means that file handling routines 
will enable us to  read and write tapes — 
even discs! This new ROM will also 
include the missing trigonometrical, 
logarithmic and floating point 
arithmetic functions.

A nother area of development is on 
the memory front. A 16K plug in 
dynamic RAM is a distinct possibility; 
this will be considerably cheaper than 
taking the present £300 expansion 
route. A printer is also likely to appear 
in due course.

Potential use
In its present form the ZX80 offers an 
ideal introduction to computing. It 
makes BASIC easy to learn, i t’s small 
enough for it no t to be intimidating 
and i t ’s cheap enough tha t, should you 
decide computing is not for you, 
you can give it away, sell it or whatever. 
Indeed i t ’s probably cheaper to  learn 
BASIC this way than to pay for many 
of the courses around.

Teachers might buy it for their 
students’ use because at the price 
there is no need to  go through a 
complicated rigmarole to  get the 
money. The IK version can be used for 
fairly simple games and activities, 
although it’s likely you will want to 
expand it before very long. Later, 
when the file handling facilities are 
introduced together with floating 
point arithmetic, I th ink the machine 
will become really useful, though still 
very much at the personal level. Home 
accounts and engineering calculations 
spring to mind immediately — d o n :t  ask 
me why! Suddenly the machine 
becomes something more than a 
teaching machine or toy: it starts to 
become a real computer.

Conclusion
Having just read Science o f  Cambridge’s 
claims for the machine again, I have to 
say I agree with most of them. The 
only point I would question is that it 
offers high resolution graphics. OK, OK, 
so they are playing the same game as

everyone else . . .  all the same I feel that 
it should be explained. Just lately, 
people have taken to calling pixel 
graphics, high resolution graphics. 
Accordingly, what used to  be called 
high resolution graphics now has to be 
called ultra high resolution graphics. To 
put it another way, the ZX80 offers a 
graphics resolution of one quarter o f one 
character, plus you must write your 
own software to be able to use it. PET is 
in exactly the same boat, unless you 
w ant to  buy the high resolution add-on 
at about £300.

The ZX80 appears to  be a well 
thought ou t machine both  in terms o f  
hardware and software. It has an 
excellent editor and interpreter which 
between them  help you avoid all sorts 
of nasty pitfalls. The BASIC instruction 
set lacks one or two fairly im portant 
facilities — namely file handling and 
floating point calculations. Despite this, 
i t ’s still a fine machine on which to 
learn about computing. The new 
ROM expected later this year will over
come the prime limitations leaving me 
very little to  say except tha t I hope 
Mr Sinclair and his merry men of 
Cambridge can cope with the 
expected flood o f orders and, perhaps 
more im portantly, the after sales 
service which is vital in this sort of 
operation.

Our thanks go to Clive Sinclair for lend
ing us the machine, and to Jim West
wood (its designer) for patiently 
answering so many questions.

Prices

Kit: £79 .95
Built: £99 .95
Mains adaptor: £ 8 .95
Memory expansion
board: (takes up to  3K) £12 .00
each extra IK: £16 .00
Manual: (free with machine) £ 5.00

Benchmark timings (in seconds)

BM1 1.46
BM2 4.69
BM3 9.18
BM4 8.95
BM5 12.7
BM6 25.9
BM7 39.2
BM8 not performed (see text)

AT A GLANCE

First Impressions
Looks *****
Setting up ***
Ease o f  use * ***

High Level Languages

BASIC ***

Performance
Processor ****
Cassette ***

Expandibility

Memory ***
Bus **

Compatibility

Hardware *
Software *

Documentation ***

Value for m oney *****

***** excellent 
**** v. good  

good  
fair 
poor

***
**
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Malcolm Peltu threads his way among the plethora o f  sci-fi “fanzines ” while, back 
once again, we welcome Michael James to a regular new Bookfare spot  

entitled Technical Reviews.

Sci~fi sighs
There was a time when 
science fiction was clear cut. 
Bug-eyed bugs, Big Brother, 
brave new allegorical worlds 
and inter-galactic exploration 
and battles. Now, fact, 
fiction, faction and fantasy 
merge into one gel.

This mixture is vividly 
illustrated by looking round 
any specialist SF bookshop. 
Recently I visited one such — 
Dark They Were and Golden 
Eyed — nestling in the heart 
of London’s Sex Fantasy 
zone, Soho.

While there are, o f course, 
rows and rows o f  traditional 
Science Fiction and Fantasy 
novels, there is also a wide 
assortment o f magazines or 
“ fanzines” as one o f  them 
calls itself. With names like 
Algol, N ew Worlds and A d  
Astra, their general 
intergalactic, sciency flavour 
is clear bu t their content is 
often irritatingly scrappy 
as they thrash around for 
some sort of identity.

One of the more intriguing 
is N ew Worlds (75p) which is 
co-edited by acknowledged 
science fantasy guru, Michael 
Moorcock. But issue 216 (no 
date) has an apologetic 
editorial which indicates the 
hit-and-miss (sometimes hit- 
and-run) aspect of these 
journals.

“ Regular readers may 
have been bothered by a 
tendency of N ew Worlds to 
become significantly more 
obscure in recent issues,” 
begins the editorial, which 
then is at pains to  point out 
that the last issue had been 
produced by staff who had no 
previous experience on the 
magazine. Issue 216, however, 
clearly identifies the nature 
of each section as News, 
Fiction, Poetry, etc. to  avoid 
confusing the uninitiated. 
Even so, it’s no t clear what 
the magazine’s theme is 
supposed to be, except a 
search o f “ inner” space, with 
the New Worlds in the title 
seeming to  refer to new 
perspectives on our current 
world rather than other 
planets. The stories and

poems are interesting, if 
sometimes quirky, with more 
emphasis on reliving earth’s 
history and personal trauma 
than exploring o ther realms.

A note slipped in with the 
issue captures the “ radical 
underground” flavour of 
some of the magazines. It 
points ou t that the New  
World printers, a “ socialist 
collective” , had objected to 
the sexist nature of an extract 
from a Norman Spinrad book. 
The editors felt this objection 
was “unwarranted and 
absurd” . No compromise 
was reached — and the page 
remained blank.

The editors, however, are 
offering prizes to people 
sending in imaginary versions 
of the blank page and they 
promise to publish the full 
original text in the next issue 
which will be handled by a 
“ less enlightened printer.”

Norman Spinrad is the 
“ feature interview” in A d  
Astra Issue 7, (45p) a 
particularly disappointing 
magazine because it promises 
more than it delivers. It has 
an attractive full colour cover 
and describes itself as 
“ Britain’s premier science 
fact/science fiction magazine” , 
adopting a similar formula to 
the glossy Penthouse-backed 
Omni, an even more over
inflated tease (Bookfare, 
January 1980).

Although Spinrad is 
described as “one of the most 
significant writers of the 20th 
century” , the interview is so 
short, superficial and full of 
lazy writing as to be virtually 
meaningless. For example, the 
anonymous interviewer asks 
Spinrad if he views himself as 
a radical. The ridiculous 
response is “The answer is 
yes, but not as radical as 
whatever the word means.”

A d  Astra  has an interesting 
article by Ian Ridpath on 
searching for life in space but 
other articles on Quatermass 
and The Black Hole add very 
little to  the publicity which 
surrounded these ventures; 
also the few short stories are 
pretty mundane.

The main fault with A d  
Astra, as with many of the 
others, is a lack of confidence 
and conviction. This is 
illustrated by an editorial 
which celebrates its first year 
of publication with a sigh of 
relief, saying that “a whole 
year in existence . . .  is no 
mean achievement given the 
track record of magazines of 
similar ilk.” And there is a 
plaintive letter which begins 
“ Every time I write to a

magazine or comic it 
folds . . .” Such poignancy is 
worthy of a Lennon- 
McCartney hit record.

Despite its name, Algol 
(£1 .20 ) has nothing to do 
with programming languages. 
I t’s very much for SF 
devotees and filled with 
interviews and reviews of 
science fictions writers and 
themes. However, the 
Summer-Fall issue 1977 
(many of the magazines are of 
oldish or indeterminant age) 
contains an example of the 
type of approach which could 
attract the less dedicated SF 
freaks. Fred Saberhagen 
writes a brief introduction to 
how he started writing a 
series o f  stories about The 
Berserker, a war machine that 
roams the universe 
automatically killing things.

The Berserker actually 
appears in some computer 
space war games, although 
Saberhagen says tha t it’s still 
vastly outnum bered by the 
Klingon forces. Saberhagen 
describes how he had the idea 
one day in 1962 of a 
“ functional, checker playing 
com puter w ithout any hard
ware more advanced than a 
game board, a few small 
boxes and a stock of various 
coloured beads.” Sitting in 
his Chicago apartment, stirred

by this idea, off the top  of 
his “ then-ungrayed and 
crewcut head” he started 
writing. “ The machine was a 
vast fortress, containing no 
life, set by its long-dead 
masters to  destroy anything 
that lived . . .” And that was 
the start of a series of at least 
20 stories about the Berserker, 
one of which is included in 
the same issue of Algol.

This approach provides 
interesting background to  an 
outsider plus a longish story 
for the enthusiast to  get his 
teeth into. If only more 
magazines could grasp this 
formula and develop it with 
imagination and conviction, 
perhaps the survival rate of 
SF publications will grow 
higher.

Another approach, which 
seems more commercially 
successful than other formulae 
is illustrated by Future L ife  
(95p). This concentrates more 
on actual technological 
developments, plus a heavy 
sprinkling of films and TV to 
attract the fans. Although 
it’s a bit late to  bring ou t a 
February 1980 issue in the 
UK on Star Trek and The 
Black Hole, Future L ife ’s 
main feature on “ forecasting 
the next decade” provides an 
intelligent and well presented 
view of information
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technology developments, 
from a comparative guide to 
personal com puters PET 
Apple, Compucolor et al 
to micro games and Prestel 
information services.

Future L ife  does not 
attem pt to  provide fiction 
but its news snippets and 
interviews with authors like 
Theodore Sturgeon are serious 
and of a depth unseen in 
some of the other more 
amateurish efforts. And it 
also has a nice visual style 
which highlights the real 
creators of our images of the 
future — artists and designers 
who provide the pictorial 
interpretations of writers’ 
visions, such as Robert McCall 
who worked on the finale of 
the Star Trek film and Jon 
Lomberg who designed the 
TV series, Cosmos (featuring 
scientist and Pulitzer Prize 
Winner Carl Sagan and due to 
be shown in the US at least, 
later this year).

Now tha t computing, 
communications technology 
and space travel have already 
turned sci-fi dreams into 
reality, there is clearly scope 
for a popular publication 
which explores the futuristic 
implications of technological 
developments . . . using the 
imagination of fiction writers 
to  offer insights into the 
likely direction and impact of 
the technology. The lavishly- 
financed Omni has so far 
failed to  do this in a forceful 
and coherent way, while 
others, such as those reviewed 
here, still see themselves too 
much as preaching to  the 
converted fan rather than 
opening ou t to a wider 
audience.

In the meantime, for those 
who want to actively 
participate in creating, rather 
than consuming, dreams of 
the future, Focus (75p) 
published by the British 
Science Fiction Association 
(contact Alan Dorey, 20 
Hermitage Woods Crescent,
St Johns, Woking, Surrey 
GU21 1UE) contains useful, 
practical hints for budding 
sci-fi writers. Articles in the 
Autumn 1979 issue with 
titles like Who needs an agent? 
and Writing SF for Children 
indicate the style o f  the 
publication. There is also 
advice on the need to do 
research to flesh out 
imaginative ideas in a way 
that captures the right sense 
of “ reality” — even if in a 
fantasy situation. And there 
are some worthwhile guide
lines on how to  approach 
publishers.

For passive consumers of 
sci-fi, however, Future Life  
promises that the 1980’s will 
be vintage American TV

years for futurism, with the 
small screen following 
trails blazed by block-buster 
movies like Star Trek. This 
of course was the most 
successful TV flop of all 
time, with the SS Enterprise 
haunting out screens long 
after it was scrapped by the 
TV moguls. The mass media 
cosmos really moves in 
mysterious ways.

All the sci-fi magazines were 
obtained from Dark They  
Were and Golden Eyed, 9-12 
S t  A nne's  Court, London  W1 
at the prices quoted.

TECHNICAL REVIEWS

(see other reviews) that we 
have to type these programs 
in and the promise of 
papertape copies, made on 
the back cover, offers little 
hope of obtaining a generally 
machine-readable form. Will 
we really have to  perfect a 
computer reading peripheral 
before a standard interchange 
form is found?

An excellent book. Even if 
you only want one of the 
programs it will repay the 
investment many times.

Calcuhting with BASIC  
R. Guido, 1979 (SCELBI 
Publications, 79 pp, 8” x 11” , 
£4.95)

249pp., S'/s” x 8V4” , £7.95)

Any new book from Rodnav 
Zaks is im portant and 
anything called an 
Applications Book must be 
of interest to  a home com 
puter owner? True? — no, not 
necessarily. There is a distinct 
split between hardware and 
software experts. (True, there 
is a small group who feel 
happily at home in both, but 
I’ve no evidence to  say that 
this is because of their 
interest in microprocessors). 
The software people seem to 
be interested in “ soft” 
projects — games, business 
programs, etc. Any extra 
hardware is usually simple — 
a sound box for a PET or a 
joystick for an APPLE. Their 
creative effort goes into the 
program  and the hardware is 
seen as someone else’s 
problem. The hardware 
people do no t have quite such 
a clear cut time of it! Their 
main interest and hence 
creative effort goes into the 
hardware, bu t they cannot 
afford to  ignore the software
— they simply have to  write 
a program to  get their master
piece working.

The software/hardware 
division in the home computer 
world is a problem when 
trying to  write a book  of 
applications. If you  assume 
that the reader has only 
software knowledge, then 
quite a bit of time has to be 
spent teaching basic 
electronics. If you assume 
tha t the reader has only 
hardware experience then a 
course in com puter science 
is what you finish with. If 
you assume a fully 
knowledgeable reader the 
book becomes redundant!

Taking all this into 
account one can only expect 
an applications book to  be 
useful to a small group of 
people who happen to  meet 
its hardware/software level. 
Rodnay Zaks has, however, 
solved the main problem by 
writing Programming the 
6502  before the 6502  
Applications B o o k . If y o u ’re 
a hardware expert then read 
the former volume first. If 
you ’re a software (6502) 
expert interested in hardware 
applications of the 6502 then 
this book is for you.

It starts with a discussion 
of the standard interface 
chips — the 6520, 6522,
6530 and 6532. This is tough 
going if you try  to take it all 
in at once. D on’t! Read it 
briefly and then as required 
to  understand the later 
applications.

Chapter 3 gives a 
description of the usual one- 
Cont. on p89

by Michael James

Com puter Programs That 
Work
J.D. Lee, G. Beech and T.D.
Lee (Sigma Press, 99p 24 
programs, 6 ” x 8 V4”, (£2.55)

This book is remarkable 
value. The programs are far 
from trivial and include some 
rare beasts among their 
number. Divided into three 
sections, we start with Maths 
programs: AREA (integration), 
CALENDAR, DAY OF THE 
WEEK, LEAST SQUARES 
straight line, PRIMES (sieve 
of Eratosthenes), ROOTS 
(quadratic equations), 
STANDARD DEVIATION; 
continues with the Science 
section: LIFE (Conway’s 
“game” ), PREY (ecology), 
WASTE (pollution), TITRE 
(titration chemistry), END
POINT (potentiometric 
titration), ATOMIC 
ORBITALS (plots common 
orbits), WAVES (Fourier 
synthesis), BOMB (Monte 
Carlo simulation o f  nuclear 
fission), SATELLITE 
(Kepler’s laws); and finishes 
with games: BATTLESHIPS, 
CARS, CHOMP, DRAG, 
FRUIT MACHINE, 
MASTERMIND, SPIES,
TIMM (Nim).

The programs are well 
presented, starting with an 
introductory page, then a 
listing and a trial run. The 
discussions are well informed 
if somewhat brief. Of all the 
sections, the science one is 
most unusual, containing 
many programs tha t would be 
otherwise difficult to find.

The games have a 
distinctly educational flavour
— it’s no t difficult to think of 
6th form projects based on 
any of them. I am also glad to 
say tha t one or two of them 
are new to  m e!

Apart from the use of 
MAT statements, the BASIC 
used is easily within the 
scope of most microcomputers. 
(Details o f  it are given in the 
preface). It still seems a pity

This is an unusual book in 
that, rather than trying to 
teach the reader BASIC, it 
attem pts to show how one 
can use BASIC in various 
fields of application.

My first complaint is that 
the cover lists “maths, 
finance and statistics, 
mechanical engineering and 
electronics’,’and the book 
only deals with maths at 
about A-level, finance and 
mechanics at about O-A level, 
simple electronics (the 
behaviour of resistors, 
capacitors, etc.) and some
thing tha t isn’t  mentioned on 
the cover — games! Having 
made clear the topics covered, 
it must also be said that none 
of the programs listed would 
be of much use to  an expert, 
or even to someone 
com petent in the various 
fields. They are all fairly 
simple and w ouldn’t tax 
anyone’s programming skills 
to write.

The value of this book 
would very likely be missed by 
anyone looking at it quickly 
in a shop. I t ’s not a selection 
of programs to  solve specific 
problems but rather a 
collection of simple problems 
and worked solutions in 
BASIC. Used in conjunction 
with a BASIC Manual, this 
would form a good basis for 
an applied course in BASIC at 
school or first-year university 
level. That’s not to  say that 
the book couldn’t be used as 
a self-study text; the 
explanations are clear and 
each program is developed 
in reasonable chunks and is 
well commented. However,
I feel tha t a com puter should 
be at hand in order to  get 
the most from the book.

If you feel you ’re coping 
with BASIC but can’t see 
how to  use it in your own 
subject then Calculating with  
BASIC  might convince you 
that i t ’s all worth the effort.

6502 Applications Book  
Rodnay Zaks, 1979 (SYBEX,
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BEEHNG UPTHE MK.14
The alarming rate at which MK-14 microcomputers are appearing on the classified ads pages o f  the various 

com puter magazines is a useful indicator o f  the shortcomings o f  this very popular device. Tim Hawkins 
feels the main problem s centre around m em ory size and inpu t/ou tpu t limitations and in this article he 

describes a bus interface system  which will allow the adding o f  suitable low cost options.

A problem of size
The Science o f Cambridge (SOC) MK-14 
is a very popular microcomputer 
training kit, representing for many 
people their first contact with the world 
of personal computing. Because of its 
very low initial cost it has become one 
of the mainstays of cheap, low budget 
computing, used by amateurs, students, 
schoolchildren, and anyone wishing to 
gain a foothold in the world o f  data 
processing. Unfortunately as a user 
becomes more acquainted with his/her 
machine and hopefully more 
ambitious, then the limitations of the 
device become increasingly apparent. 
The first problem is that of memory 
size, the 600 or so bytes available on 
even a fully expanded board has a 
pronounced damping effect on the size 
and complexity of the programs that 
may be run on the machine. Secondly, 
I/O problems; the Hex keyboard and 7 
segment display are ideal for an 
educational trainer, but they hardly do 
justice to your latest version of 
“moonlander” or “shoot-out at the OK 
corral” .

Is it little wonder that many people 
turn out their MK-14 in favour of 
something a little bigger and more 
flexible? On the o ther hand, as the 
MK-14 embodies most of the basic 
concepts of the larger machines, I see 
no reason why it should not form the 
nucleus o f  a more desirable system.

A pack of cards
Users of most other systems commonly 
have access to some form of expansion 
facility that allows the machine to be 
upgraded according to  need . . . i t ’s an 
extremely desirable feature, and the 
only other alternative is to change the 
com puter every time you start to feel 
constricted. The normal approach to  
such com puter expansion is the 
introduction of a system bus; mainly 
it takes the form of a mother board, 
often with buffered signal lines, into 
which memory and peripheral 
expansion cards can be slotted. Each 
card picks up the com puter’s address, 
data and control busses on its edge 
connector, communicating with the 
CPU via a bi-directional databus. The 
ideal expansion system for the MK-14 
should:
a. have a low hardware cost, making 
small memory expansions economically 
feasible, and allowing those o f us with 
hardware experience to construct 
“ hom ebrew ” hardware w ithout 
having to  resort to expensive proto 
typing systems (sometimes known as 
“ Kluge boards” ).
b. Extend the addressing range from the

present maximum of 4K (of which not 
all is used) to a possible 64 Kbytes.
c. Leave the machine software and 
hardware compatible with the full 
range o f SOC interfaces and software.
d. Have a wide range of options allowing 
the user to configure the machine to 
suit particular needs.

Careful choice of a card system is 
necessary in order to make the above 
objectives possible. In addition it’s 
w orth adding a few cost-related 
directives to aid the choice still 
further:
1. It must no t use indirect edge 
connectors such as DIN 41612 as these 
items are generally very expensive.
2. It must be cheap, easily obtainable, 
and not likely to be discontinued in the 
near future.
3. It must not require a special m other 
board as these items are also very 
expensive.

Looking around the market turned 
up only one real possibility that 
fulfilled all 3 conditions — the Kemitron 
system. Others such as the Elektor bus 
and the Acorn bus were considered but 
they fell down on the overall hardware 
cost of each card. The Kemitron system 
uses a m other board constructed from a 
piece of Veroboard with 43-way edge 
connectors soldered across its width; no 
PCB — just Veroboard and connectors. 
Due to the use of direct connectors, 
pieces of Veroboard cut to a suitable size 
may also be plugged in to  carry any user 
designed equipment. Kemitron make a 
wide range o f  boards ranging from 
RAM and EPROM cards to  two 
different types of VDU and an EPROM 
programmer — about 20 options in all. 
Full details o f  the system can be

obtained from Greenbank Electronics 
whose address is given at the end of this 
article.

Having decided on the card system to 
be used it remained for me to decide 
a method of interfacing it to  the MK-14.

A quick look at 
theMK14
The interface relies heavily on the fact 
tha t there are several holes in the 
MK-14’s address map. If we send an 
address which lies inside one o f  these 
holes, then all of the onboard logic: 
will be deselected and effectively 
disconnected from the databus. This 
feature allows us to  switch between the 
MK-14 and any external memory on the 
expansion busses.

One o f  these holes lies immediately 
above the m onitor program extending 
from Hex 200 to Hex 7FF. 
Unfortunately this is only true of the 
Mark 5 boards; if you have one o f  these 
( it’s legended on the reverse side o f  the 
keyboard on the PCB) then all is well. 
If not then d o n ’t despair as the problem 
can be remedied. (If you are not sure 
about which model you have then check 
the locations in memory from Hex 200 
comparing them  with the corresponding 
locations from Hex 000 upwards. If 
they are the same then you have an 
early version o f the board which has 4 
copies of the m onitor program in the 
first 2K. The required modifications 
are detailed in a later section o f  the 
article).

The use of holes in the address map 
to provide deselection of onboard 
logic, whilst routing off-page addresses 
through the usual arrangement of

E xtra  Ram  or Peripheral 
Cards
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buffers on to the m other board, allows 
the Mk-14 board to remain unmodified 
and hence compatible with SOC 
software and the full range o f  interfaces 
that SOC have released to date. Also, 
those of you who have fitted the 
extremely useful single-stepping facility 
should have no trouble at all operating 
it on programs developed in the 
expanded area of RAM. An option to 
implement single-step will be described 
in a later paragraph.

Hardware
The interface card connects to the ma
chine via an interface cable which plugs 
into the CPU socket of the MK-14. The 
circuit works as follows. IC4 (74LS175) 
is used to capture the 4 most significant 
bits of the 16 bit addresses which are 
multiplexed on to the data bus whilst 
the NADS strobe is low. The other 4 
bits of the databus carry status 
information during this time. The 
outputs of the latch are buffered via 
IC2 and fed to the system bus. This 
latch also provides a set of 
complementary outputs (IQ-4Q) which 
after being NANDED by N7 (74LS20) 
provides a signal which goes low if the 
CPU outputs a page zero address. This 
signal is used to control the address 
multiplexer IC5 (74LS157) .

If the CPU selects any page other 
than page 0 then the ou tpu t o f N7 will 
go high, selecting the hardwired address 
up on S1-S4 and routing it to the most 
significant byte of the MK-14 address 
bus. This address is selected so that it 
points at an em pty area of the MK-14 
address map, and thus deselects the 
board. This select signal is inverted by 
N8 and is used to enable the data bus 
buffer IC1 and to allow the CPU 
to communicate with external 
hardware.

Address bus and control bus 
buffering is provided by IC2 and IC3 
(2x81LS95) and N1-N6 (74LS04) 
respectively. The various I/O and 
interrupt pins of the SC/MP chip are 
shown as being wired to both 
connectors. In practice it is likely 
that a mix of signals will be needed 
on each connector, some not being 
used at all; i t ’s up to the user to decide

which bus to use, depending on require
ments.

Options
The basic system may be enhanced in 
several ways and the following are 
suggestions that have been tried and 
tested on the au thor’s prototype.
A. Single Step. This circuit is from the 
SOC Manual and generates an 
interrupt (sense A high) as control is 
passed from the program to the user 
routine. This causes the CPU to  execute 
the first instruction of the routine 
and jump back to the monitor, 
displaying the address o f  the next 
instruction and its value. By pressing 
the “go” key the program will stop one 
instruction (not one byte) at a time, so 
that program flow can be checked. One 
must be careful, however, to ensure 
that there are no instructions that 
modify P(3) in the program or the 
single step will start doing some funny 
things.

The hardware to implement this is 
shown in fig. 2. Seven cycles before 
exiting the user program the MK-14 
m onitor executes a halt instruction 
which clears the single step counter. The 
74LS93 counts NADS pulses which 
mark each cycle, so as the CPU 
reaches the first byte of the user 
program the QD ou tpu t of the counter 
is incrementing to  one, generating an 
interrupt on sense A. This causes the 
SC/MP to execute the current 
instruction and return to the 
m onitor routine. The 3 position switch 
selects DEBUG (sense A low, normal 
m onitor operation), system interrupts 
(sense A connected to system interrupt 
line) and single step (sense A to QD 
output of 74LS93).
B Wait State Generator. If it is necessary 
to  use a long interface cable (greater 
than half a metre) then this option will 
be necessary. Because of the longer 
length o f cable there is a greater 
propagation delay through it, so the 
processor must be made to  mark time 
until the cable signals have stabilised. 
The circuit shown in fig. 3 implements 
this. It effectively stretches the 
read/write cycle by the length of time 
needed for the signal levels in the cable 
to become valid.

IC1 is a 74LS122 which is triggered 
from the falling edge o f e itherN R D S or 
NWRS; this results in the Q outpu t 
going low and freezing the processor for 
the duration o f  the time period of the 
monostable. The clear input is 
connected to the ou tpu t o f  the address 
decoder gate N7 (in the main logic 
diagram) which ensures tha t this 
freezing action only occurs on page 0 .

The other method of slowing the 
processor down is to lower the 
frequency of the CPU crystal. 
Unfortunately this has the effect of 
upsetting any timing dependent (real 
time) programs such as the onboard 
tape I/O routines (SCIOS monitor 
only).

Construction
The proto type was constructed on a 
piece of Veroboard with a goldplated 
43-edge connector pad. There were no 
real problems encountered except
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that supply decoupling proved to  be 
critical. The problem was solved by 
liberally sprinkling O .lpF capacitors 
across the supply rails at various 
places. The interface cable can be 
constructed in m any ways. I used a 
piece of 40-way ribbon cable with a 
40 pin header on one end to mate into 
the SC/MP CPU socket. The o ther end 
was hardwired into the interface card. 
The Bus or Motherboard is relatively 
easy to  construct and should present no 
problems. . . solder 0 .1 "  pitch 43-way 
edge connectors across the width of a 
strip of Veroboard until you have as 
many slots as you need. I recommend 
tha t they should be spaced on 1" 
centres in order to  make insertion of 
boards possible w ithout the components 
touching.

Kemitron Electronics are currently 
working on PCBs to carry the 
com ponents o f  the interface card , and 
these should be available from Green-

bank shortly. (It should be pointed ou t 
that Kemitron may change some of the 
components in order to  make the 
design more economical, so if you are 
considering waiting until this PCB is 
released, then don ’t  buy your chips 
yet!)

Software 
considerations
The m onitor program on the MK-14 is 
quite capable o f  handling the 64K 
memory map, so there are few 
differences between the expanded and 
the original system. The SC/MP’s 
memory map is organised as 16 pages 
each of 4K, each page being 
independent o f  the others. A program 
running over the edge of any o f the page 
boundaries will “wrap around” to the 
start of the page it just tried to leave. 
Control transfer between pages is made

possible by loading a pointer with the 
target address and then swapping the 
pointer with the program counter. In 
fact it behaves like a much larger 
version o f  the original device.

The first programming exercise that 
the user should a ttem pt is a better 
cassette interface program as the present 
SOC routines are only capable of 
loading or storing a maximum of 
256 bytes; loading a fairly large program 
requires tha t it be loaded or saved in a 
series o f 256 byte blocks.

Modifications for 
earlier models
As reported previously, the earlier 
models of the MK-14 cannot 
immediately be used under this 
system. This is because they have no 
unused portions of memory map that 
can be used to deselect the board, so we
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have to create one. We can either 
remove the optional RAM or the INS 
8154 RAM I/O and change the hard
wired address links on the B inputs of 
the interface’s 74LS157 (IC5) from 
01002 to  10112 (optional RAM) or 
11102 (RAM I/O). Unfortunately this 
means that some o f SOC’s software 
cannot now be run on the system but 
this is a small price to pay for the 
increased flexibility available. The links 
are marked S!-S4 on the main logic 
diagram and are “m ade” for a logic 0 .

Fig. 2 S IN G L E  S T E P  I N T E R R U P T  G E N E R A T O R

SC/MP 
Data 7

Conclusion
This is probably the only project I have 
been involved in that has at its 
completion achieved no real visible 
increase in the machine’s abilities — 
indeed, in some cases its capabilities 
have been reduced. But it must be 
remembered that a bus system is 
designed to allow additional hardware 
to  be added easily to the computer. The 
decision on whether to build or buy is 
yours, and it depends on whether or not 
you have any experience with 
construction of memory and peripheral 
devices. I chose the Kemitron bus 
because of its low cost: each board, 
sold w ithout components, costs 
between £5 and about £9 — and the 
user provides his own chips. This means, 
for instance, that buying an 8K RAM 
board lets you build up your memory 
in increments of, say, IK  until the 8K 
limit is reached, at which time another 
board becomes necessary.

If you decide to build your own 
gear then, as I ’ve explained, a piece 
of Veroboard 43 strips wide with a key

FROM KEMITRON 
BUS SENSE A

SC/MP SENSE A 

POSITION A -  SINGLE STEP 
POSITION B -  KEMITRON BUS INTERUPTS 
POSITION C -  DEBUG (INTERRUPTS OFF)

NWRS- 
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d h .
REXT
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►  SC/MP HOLD INPUT

Fig. 3 W A IT  S T A T E  G E N E R A T O R
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ICI 74LS245 
IC2,3 81LS95 
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IC5 74LS157 
N1-N6 74LS04 
N6,7 74LS20
IC8  SC/MP II  (FROM MK-14) 
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Rj ,3 IK
R4 4K7 
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XTAL1 4MHZ (FROM MK-14)

SINGLE STEP 
ICI 74LS93 
S, SPTT

WAIT STATE GEN 
ICI 74LS122 
C, SELECT ON TEST

(DEPENDS ON CABLE 
LENGTH)

slot on strip 37 can be used to bread
board your own designs.

Further information on the Kemitron  
system  can be obtained from  Green-

bank Electronics. Send a sae to the 
following address and ask for leaflet 
MP4. Greenbank Electronics, 92 New  
Chester Road, N ew  Ferry, Wirral, 
Merseyside L 62  5AG.

IF YOU’RE GOING TO KEEP 
IT-KEEP IT INTACT
In the very near future this issue of PCW 
magazine is going to be virtually impossible to 
get hold of.

Since we feel certain that not only will you 
want to keep it, but are also anxious to keep it 
in the best possible condition, our Art depart
ment have designed a smart new binder in which 
you can secure all your valuable back numbers.

And at just £2.95 (including postage) its an 
offer that’s bound to please!

Just check the coupon at the foot of the page.

UK Subscriptions: £8.00
USA Subscriptions: £22.00 (airmail)
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NAME_________________________________

ADDRESS______________________________
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processing.
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H a p p y  M e m o r i e s
21L02 450ns 83p 16K Memory Upgrade Kits for
21L02 250ns 1.00 TRS-80, Apple and Sorcerer
2114 450ns 4.95 All at 42.50

4.25 Vero S100 Products:
4116 300ns 4 ^ 0 6 Slot Card Fram e with

Power Supply 241.36
Prototyping Cards (3 types) ea. 13.66

4116 150ns 5.50 E xtender Card 21.70
2708 450ns 4t95 M otherboard w ith 6 connectors 67.65
2716 5v 16.95

Ithaca Intersystem s Products:
IC Sockets: S I 00 Z80 CPU Card 4MHz A/T 176.81
Pins Solder W/W ” "  ” 2MHz " 150.94

8 lOp 24p "  ”  ” ”  Bare
Board 30.19

14 l i p 36p S100 Video Display Board A/T 125.06
16 12p 39p ”  ” Bare Board 21.56
18 16p 46 p S100 1 6 x 2 7 0 8 /2 7 1 6  A /T 73.31
20 17p 58p ”  ” ”  ”  Bare Board 21.56
22 19p 61p S100 Proto Board (Plated
24 21p 63p Through) 21.56
28 27p 70p See Ithaca’s own advertisement
40 37p 109p for full range

VERBATIM Mini-discs (Pet,
TRS-80 etc) 10 119.95

SAA5050 14.85 Cannon MIN-D 25 way
7.15 Connectors: Female 1.65

SAA5020 7.99 7.99 Male 1.45; Hoods 57p
81LS96 1.50 O ther sizes available
81LS97 1.54 DIN 41612 Euroconnectors

64  way: Female 3.17
Right-angled Male 1.93 
Other-sizes available

74LS series:
Lots o f them  POA DIP Switches: 4, 7 & 8 way all at 85

We stock a full range of Wire-Wrapping equipment and supplies for 
you to choose from; we have shelves of books- give us a ring with 
your requirements and avoid crippling postage charges. Our stocks 
are too numerous to list here- free price lists sent upon request

The shop is open from 10 until 6 Monday to Saturday and is worth 
a visit to catch a surplus bargain- Keyboards at 39»50 today, we 
may have some left when this gets to print ? 18 slot S100 Mother 
Boards at 22,50 ? Double Eurocard prototyping boards for a pound

ALL PRICES INCLUDE VAT. POSTAGE FREE ON ORDERS OVER 10 POUNDS IN 
VALUE, OTHERWISE ADD 25p.ACCESS AND BARCLAYCARD WELCOME, YOU MAY 
TELEPHONE WITH YOUR CARD NUMBER AND RETIREMENTS. TRADE ACCOUNTS 
ON APPLICATION, GOVERNMENT & EDUCATIONAL ORDERS WELCOME £10 MIN.

19 Bevois Valley Road, Southampton, 
Hants. S02 OJP Tel: (0703) 39267

Dept EC.W.

L td
> A C U L A B  735 , a fu l ly  self-contained interface for  

IB M  73 5  o u tpu t golf ball typewriters
The ACULAB 735P INTERFACE is a self-contained controller fo r 
IBM I/O typewriters and printers. The 735P accepts *6tandarq| 7-bit 
parallel ASCII data and provides all o f the handshake protocol, code 
conversion and solenoid voltages to  run the printer at fu ll speed 
using any correspondence or ASCII golfbalI to produce letter 
quality printing at 15 chars/sec . . .£155.00 + V A T

The TRS-1 P A R A LLE L PORT DECODER plugs into the bus 
connector on the TRS-80 keyboard and decodes the port used by 
the ELECTRIC PENCIL and the LPRINT and LLIST commands 
in TRS-80 BASIC. . . .£55.00 + V A T

The IEEE TO P A R A LLE L PORT CONVERTER plugs onto the 
PET IEEE bus connector and converts it in to a parallel printer 
port. It also converts PET's unique version of ASCII to  standard 
ASCII and provides a switch to  give UC/LC compatib ility  w ith  the 
new PET ..  .£45.00 + VAT

The ADDRESSABLE IEEE P A R A LLE L PORT DECODER has all 
o f the features o f the converter but may be set to answer to  any 
o f the available addresses on the PET IEEE bus and so be used along 
with the PET disc or any other bus compatible devices

. . .£66.00 + VA T

These last three devices are all fitted  w ith  2 metres o f heavyweight 
cable and a metal shrouded Centronics compatible connector.

(aculabL For further information
24 Heath Road, Telephone. 0525-371393.
Leighton Buzzard, Beds.
LU7 8AB
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INTERRUPT
This m onth “Conscientious C owboy  ” questions the raison d ’etre o f  the C om puter Retailers’Association  

and David Firnberg debates the uses to which com puters are being p u t
in schools today.

Who needs the C.R. A?
You are choosing a micro system for 
your business. Each shop sells a dif
ferent type of micro, alleged to be 
better than all the others. But they all 
agree on one thing: “ D on’t go to  a new, 
small, ‘unregistered’ or ‘unqualified’ 
firm” . . . whatever that may mean. 
Software is only a sideline for them, 
but they whisper meaningfully: “Beware 
the small man” .

On the subject o f  qualifications, all 
you need to get up a com puter shop is 
a bank reference and some connection 
with the com puter world. Many com pu
ter businesses started as a partnership 
between a salesman and a mainframe 
buff; all the “ experience” came on the 
job. Now they have a couple o f smart 
shop assistants, two lads at the back, 
thousands o f  pounds worth of compu
ters on the shelves — and they talk 
partronisingly o f inexperienced new
comers and cowboys. Unfortunately if 
y o u ’re wanting some o f their expertise 
they may be too busy to give you much 
of their time. . . y o u ’ll have to see the 
new trainee programmer. No doubt 
they belong to a trade association, but 
so what? — they ’re still too busy.

You may suppose that belonging 
to a trade association means that a firm 
is honest and reliable. You suppose 
wrong; all it means is that nothing has 
actually been proved against them. The 
snooty attitude of the established 
com puter equipment business and the 
“ trade association badge” retailer may 
be just another way of luring customers 
away from a rival concern. Many trade 
associations, despite the high ideals with 
which they are formed, soon become 
price rings or mutual admiration socie
ties. Outsiders are discreetly damned 
with faint praise and hinted warnings 
of disappointing experiences. There’s 
nothing unusual about this; you just 
have to take it all with a pinch of salt.

L et’s consider some existing trade 
associations and your chances o f get
ting a good deal from one of their 
members. Take solicitors and fran
chised garages. Lawyers have a very 
tight association, The Law Society, 
with compulsory exams, tribunals to 
investigate alleged misconduct and so 
on. And yet there is believed to be a 
larger proportion of crooks and incom
petents in the law than in any other 
learned profession. Often, anyway, your 
work is quite likely to be handled by 
an unqualified clerk or trainee.

I wonder how many of you have 
entrusted you car to a franchised garage, 
expecting the highest standards? Inde
pendent research shows that you might 
well have been sadly disappointed. 
Suppose that by secretly marking parts 
of your car you discover they d idn’t 
actually service it at all — a deliberate 
swindle, and you complain. “ I ’m 
very sorry sir, the new girl (or the 
floppy disc) put your job sheet in the 
‘ou t tray by mistake. We’ll do it at 
once.” Will you complain to the 
trade association? Probably not. If 
another garage knows what goes on, 
are they likely to make trouble for 
themselves by sneaking? No. So another 
crook stays on the register.
The fact is that the big firm, being 
a system (in the Systemantics sense, 
see PCW book review Jan. 1980) has 
considerable opportunities for causing, 
excusing and glossing over all kinds of 
incompetence and even gross dishonesty. 
In a small business, at least you know 
where the buck stops. They are also 
probably more in need of your pay
ment and your goodwill, and in the 
event of a serious dispute are more 
likely to settle quickly than to try to get 
you tied up with bureaucracy and other 
tricks.

So you need the services o f  a soft
ware consultant. What are these quali
fications that are so essential? A

university degree in computing? A chap 
who can write a program to  sort a 
million files in 10 seconds may not be 
very practical in his suggestions on how 
to plan for future developments in your 
business. In any case, the best predictor 
of success as a programmer is apparently 
English “0 ” level. Also, if h e l l  excuse 
my mentioning it, what qualifications 
does he have to make him a business
man? The fact is, if you can deliver the 
goods you have enough, and if you 
can’t, they are irrelevant. I t ’s like defin
ing a gentleman. Everyone does it so as 
to include himself bu t to exclude the 
chap he thinks is one rung down the 
ladder. Remember, the strongest con
servationist is the man who has just 
built his bungalow.

L et’s get down to cost. A well- 
known, trade-registered all-singing-all- 
dancing consultant may well charge 
£13 per hour for programming. If you 
buy a complete turnkey system from 
a large firm they may subcontract the 
programming to the same chap and 
price it at £20 per hour. Compare this 
with what one man, working from 
home, might charge.

There is another disadvantage o f the 
hardware only shop. Unless you get 
everything from the same firm — 
com puter, printer, disc unit, interfaces, 
the lot — if something goes wrong it is 
difficult to prove tha t one particular 
supplier is responsible for the fault.

I know a small man who leases only 
complete systems. He writes the pro 
grams and supplies the hardware too. If 
a hardware fault develops, he exchanges 
the faulty unit for one from his office 
while the repair is effected. I think he 
is giving as near a guarantee of satisfac
tion as you can find in this imperfect 
world. Perhaps this will catch on among 
the micro fraternity.

Incidentally, I have nothing against 
shops, or trade associations. . . my 
intention is simply to show the other
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INTERRUPT

side o f  the  com. I don ’t even think small 
is beautiful. I believe dishonesty and 
incompetence to be com mon in both 
large and in small businesses. . . it all 
really depends on the people involved. 
As it says in the Bible, “every man pro
claims his own honesty, but who can 
actually find an honest m an?”

The new trade association may help, 
and I wish them well; but I can’t afford 
to join myself — yet.
Conscientious Cowboy

Schools-nice means, 
shame about the end
So, the Physics Department has got its 
hands on a micro, has it! Think of 
all the exciting binary and electronic 
lessons that can now follow. Hours. . . 
periods. . . months of fascinating pro 
gramming. Let the physics or maths 
teachers have their way and the next 
generation will be full of electronic 
whizz kids.

But who wants electronic whizz 
kids? A few will be needed for product 
and systems design, bu t with the advent 
o f ever higher level languages and more 
and more packaged solutions, what is 
really required is a generation that can 
relate the capacities and scope of 
computing to the reality of the world 
around, with all its imperfections and 
compromises, rather than one which 
gets lost in the absolute logic of elec
tronics and programming.

Think back tw enty or th irty  years. 
Computing started as a scientific activi
ty  and the academic world still rates 
com puter science above com puter appli
cations. They have developed most 
elegant algorithms for most abstruse 
calculations, but we have all failed to 
construct com puter based systems that 
work and are readily accepted in the 
outside world. Slowly these are emerg
ing. . . but there are real dangers that

our hard-won progress will be thrown 
away by the physics and maths teachers 
with their micros going back to the 
algorithms.

Very few of the children at school 
today will design com puter based sys
tems tom orrow, but they will all live in 
an age in which they will be surrounded 
by computing and communications 
technologies. The task for the schools is 
to ensure that the children are at ease 
with these technologies, not alienated 
by them, and can apply them to the 
reality not the abstraction.

Computing, as we so often glibly say, 
is a tool. It is a tool which can, and 
should, be used to  support every 
curricula subject. Computing can be 
used to help teachers teach and pupils 
to learn.

Computing adds four facilities to 
tackling a problem or undertaking a 
task:

Firstly, it can be used as a device on 
which data can be stored, retrieved 
and analysed. There are history classes 
in which pupils can access details from 
the parish registers recording 1790- 
1810, the critical period in the Indus
trial Revolution. From such analyses, 
the pupils can learn an immense amount 
about the social, cultural and economic 
trends o f that period. Because they can 
explore the data themselves, they gain 
a new excitement in learning.

Secondly, computing can be used for 
simulation. Interactions which are on 
too large a scale (or, as in chemistry, 
are too dangerous) can be explored 
through simulation. Think of pupils 
in a geography class relating direction 
and temperature of sea currents to 
rainfall and climate on land, and then to 
agriculture, crops and national 
economics. How much more alive 
geography can become!

Thirdly, com puters calculate. . . they 
compute. And how! The computers 
which are just emerging today can

already perform ten million calculations 
in one second. . . ten million! There is 
indeed a challenge for the maths 
teachers. Not teaching binary or logic, 
but teaching the children how to  use 
ten million calculations, and, having 
used them, how to look at the  result 
and say “ that looks about right!” Yes, 
we certainly need numeracy, but 
numeracy based on a technology which 
removes the chore o f basic mathematics 
and opens up extraordinary horizons.

Finally, through communication 
links, com puters open up a world of 
information. All known knowledge is 
available at the touch of a button. 
Lockheed — SDC — Euronet — Infoline
— Videotex — these and others exist 
to make information available. But 
how do we select the information? How 
do we isolate the particular piece of 
information needed? That is what the 
teachers ought to be teaching!

The children at school today will be 
in the middle o f  their careers in twenty 
years time. A lot has happened over the 
past twenty years. . . much more will 
happen over the next. Many of the 
teachers of today received their training 
more than tw enty years ago, and yet 
the schools have the unenviable task of 
preparing today ’s children for their 
careers tomorrow.

So, teachers o f  mathematics and 
physics, pu t away your bits and bytes, 
your circuits and logic gates. Start 
applying  computing and facing up to 
the opportunity  and challenge com pu
ting presents. Measure your success not 
by the num ber o f programs your pupils 
have written, but by the number of 
programs that are used in parts of the 
school curriculum other than your own. 
David Firnberg 
(Managing Director, Urwick 
NEXOS Limited)
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If only buying 
a  microcomputer 

was as simp/e 
as using one

With so many m icros to choose from, how do 
you select the best to meet your needs?

Just look at the advertisem ents in th is  
magazine. When can you find tim e  to d iges t 
them all?

There are m ill ions  of ch ips, thousands of 
boards and hundreds of peripherals, so ftw are  
system s and app lica tion  packages. How do you 
pick the right ones to  meet your requirem ents?

And put them together? And make them  work? 
And add the specia ls  you want?

At D ig itus we have com pute r p ro fess iona ls  
working fu ll- t im e  pu tt ing  system s together. 
Absorb ing in form ation . Testing equ ipm ent and 
software. W rit ing  programs. Training users.

At one stop you can com m iss io n  a com p le te  
system to fit your requirements.

Last year we supp lied system s for: num ber 
processing, word processing, data processing,

graph ics  and m ach ine  con tro l. Advised 
accoun tan ts , surveyors, a rchaeo log is ts  and 
eng ineers. Helped DP departm en ts  and sm all 
bus iness  men. Developed so ftw are  fo r  personnel, 
in com p le te  records, order p rocess ing , bus iness 
games, linear p rogram m ing, p rocess co n tro l and 
te rm ina l em u la tion . And were reta ined by o ther 
co m p u te r com pan ies  to  advise on m icros.

Th is  year we can put even more experience  to 
work  so that you can bene fit from  m ic ro  techn o lo gy  
. . .  in com fo rt.

Com e and see us. Spend a few hours 
d iscu ss ing  your requ irem ents . A ttend  a tra in ing  
course. Se lect a m achine. Test drive some 
software.

Solve the m icro  puzzle. Buy an opera tiona l 
system  that f i ts  your needs.

Call fo r an a pp o in tm e n t w ith  one o f our 
consu ltan ts .

D ig itu s
Alan C. Wood Digitus Lim ited 9 Macklin Street Covent Garden London WC2 Tel: 01-405 6761



A re you a  Computer 
Craftsm an  * who 

enjoys im plem enting  
complete systems?

There’s nothing quite so satisfying as seeing the printer burst into life on the first 
operational run of your system.

A stream of elegant stationery . . .  hard won praise from the users . . .  release from 
the strain of producing results despite vagaries of machine, operating system and 
language. Just rewards for understanding, designing, programming and implementing 
complete systems.

At Digitus we need craftsmen and women able to take total systems 
responsibility. And in microcomputing we implement more systems, with more variety 
of machine, language and application, more rapidly than has ever been possible in 
mainframe or mini computing. -orwoman

Job P ro f i le
Take the six month job profile of one of the Digitus 
team. Week 1, teach micro programming to systems 
analysts; Week 2-8, design and program business 
management game in BASIC on Apple; Week 9-15, 
design and program in FORTRAN system to analyse 
solar heating data on Cromemco Z80; Week 12-20, 
implement in PASCAL oil blending system using linear 
programming techniques; Week 18-24, study surveyor’s 
requirement for system, evaluate options, write report 
and recommendations. When not otherwise engaged: 
test PASCAL on North Star, Apple and CP/M systems; 
evaluate graphics hardware and software; select 
suitable plotter; advise customers on graphics and 
PASCAL.

C om pany P ro f i le
Digitus is building a centre of micro excellence with the 
best equipment, software and people we can find. Last 
year the company shipped 40 systems. This year we will 
ship over 100. Some will be standard commercial 
applications, accounting, wordprocessing, personnel 
and stock control; some will be management science 
applications, modelling, critical patti, maths and stats; 
some will be new applications made possible by novel 
micro devices and by micro economics.

P.S. There are also a few openings for

computer science/engineering

graduates with up to two years' experience.

The company is continually evaluating new hardware 
and software, asing available equipment and packages 
wherever possible, implementing new components 
when necessary, developing products to fill gaps in the 
market.

P e rso n n e l P ro f i le
Microcomputing is not a career for everyone. Changes 
in technology are rapid; timescales to implementation 
short; variety of hardware and software endless. For 
these reasons we need high calibre people.

•  Professional Designers/Programmers w ith three to 
seven years proven project experience.

•  Senior Specialists with eight years plus experience in 
control, communications or commercial systems.

We provide almost infin ite  job variety, opportunity to 
keep pace with technology, good salaries, profit 
sharing, s tim ulating colleagues to learn from and nitty 
gritty technical work.

If you wish to develop your career in micros, forward a 
professional C.V. detailing your project experience and 
call for an appointment.

Alan C. Wood D ig i tus  L im ited  9 M ack l in  Stree t Covent Garden London WC2 Tel: 01-405 6761



IMPHEX=HEX+Al
An improved version of Hex, the artificial intelligence game

By Tyrone Crudis

A previous article (PCW, October 1979) 
described ways of improving the 
graphics displays for HEX, the Artificial 
Intelligence Game and other board 
games, and promised that an impro
ved version of HEX would follow, 
IMPHEX now arrives to fulfill that 
promise. If you pronounce it correctly, 
“ IMP-HEX” , you will be recognized as 
an aficionado and will become in every 
way more like those characters in the 
TV commercials who are richer, thinner, 
better dressed, and more attractive to 
the opposite sex after partaking of the 
sponsor’s product. If you pronounce 
it incorrectly, “ IM-PHEX” , everyone 
else will know that you have not read 
this article and probably don ’t even read 
the right magazine. Be warned, however: 
in the process of studying what follows 
(and it will take some study!) you may 
learn things about games design in 
general, derive hints and kinks for use 
elsewhere, decide to buy a PET, gain 
insight into artificial intelligence, or be 
motivated to belabour the editor about 
his selection of writers and their ability 
or lack thereof.

Artificial intelligence
There is a natural human tendency to 
define intelligence as any ability with 
abstract processes that humans have but 
com puters don’t. To sustain this stance 
requires rapid footwork, however, as the 
list of machine abilities advances inexor
ably. One by one the sacred cows of 
yore have been led to the butcher: 
Memory, Logical Processes, Goal-Seeking 
Behaviour, The Ability to Prove Euclid’s 
Theorems o f Geometry, The Ability to 
Play Chess, The Ability to Play Chess 
Well, The Ability to Play Chess at 
Expert Level: all have at one time or 
another been advanced as defining the 
difference between com puters and 
humans, and all have been inexorably 
converted to hamburger. The circular 
fallacy of defining intelligence as an 
ability posessed only by humans and 
recognizable by other humans, even if 
undefinable, is defeated by the famous 
program ELIZA which, when control
ling a large-scale computer, is impos
sible to tell from a human psychologist 
communicating through a teletypewriter. 
Science fiction often predicts the 
replacement of doctors and lawyers by 
com puters and it would seem from their 
over-reaction in real life to the threat of 
computerization that they subcon
sciously see and fear the possibility. The 
idea that there may be types of intelli
gence not yet known to humans is 
apparently sacrilegious or scatological; 
certainly it is never mentioned. But who 
has proved that inductive and deductive 
reasoning are the Only Ways, or that the 
scientific method is the most efficient? 
After a few drinks many scientists, 
engineers, and inventors will admit, if

they think you are trustworthy, that 
their best ideas come to them in a flash 
and that they have subsequently to to r 
tuously develop the necessary step-by- 
step rationalization and analysis. Intui
tion? The muses of antiquity? Revela
tion? Communication from alien beings

on another plane of existence? I think 
we should keep an open mind about 
thought processes and be ready for the 
day when the first com puter becomes 
aware of itself as an entity.

IMPHEX will not make any humans 
redundant. It will, however, dem on

^ S T A R T ^ ----------- D IS P L A Y  B O A R D
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Fig. 1: B lo ck  D iagram  fo r  IM P H E X
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strate one type of behaviour that we 
can all agree partakes of intelligence: it 
learns from its mistakes. So well does it 
do this that you can sit down at the 
keyboard and win a few games to 
demonstrate the rules to a visitor, turn 
the keyboard over to the visitor, and 
be sure that he will be beaten soundly in 
spite of his best efforts. Sound intrigu
ing?

The problem
Whether called HEX, HEXPAWN, or 
HEXAPAWN, it’s all the same game, 
and commercial programs are available. 
What’s wrong with them , aside from 
uninspired graphics? There are three 
major criticisms: 1) Y ou’d think that all 
cheating moves should be detected, but 
this is not the case; 2) The com puter’s 
series of responses is always the same; 3) 
The program informs the computer 
before the game of all possible board 
positions and all the legal moves from 
each position. Now you may have a ver
sion to which one of these criticisms 
does not apply, but I ’ll wager tha t no 
one has a version to which none apply. 
Therefore we will proceed to prevent all 
types of cheating, provide an option for 
random play (reproduceable play is 
desirable initially, when studying how 
the com puter goes about learning), and 
we will force the com puter to learn 
w ithout knowing any moves ahead of 
time.

The solution
Crudis’ Compendium of Games-Writing 
Standards consists of all the items in 
italics (unless the editor, who has a 
thing about italics, sneaks a few extra 
in). Stand by for the first one: Y ou’ve 
heard it before and I ’ll say it again: 
draw a block diagram. It should describe 
the sequence o f  required operations and 
be independent o f the com puter language 
used. It should use generally-accepted 
symbols. It should be so simple that it 
can be contained on one page. Figure 
1 is an example of what I mean. After 
the program is written, line numbers are 
added to the block diagram and will be 
of inestimable convenience to anyone 
studying the program in the future. 
Next, if not sooner, draw a screen lay
ou t  showing the position of the various 
subsections of the display. Figure 2 is 
the kind of thing needed. For the case 
in hand it shows that there is a square 
20 x 20 board display whose upper left 
corner (origin) is 18 cursor-right steps 
from home, a 7 x 14 scoreboard with 
origin at 3 cursor downs, and a 1 x 39 
prom pt message with origin at 22 cursor 
downs.

Thirdly, make up a preliminary list 
o f  variables. The names of all variables 
should be m nem onic; that is, they 
should give a clue to their usage. If your

o j H O  3 C D

SCOREBOARD

HO

GAME BOARD

o  | HO 2 2 C D PROMPT MESSAGE

Fig. 2: S c re e n  L a y o u t  fo r  IM P H E X

variable names, you have a right to feel 
cuckolded. All manufacturers should 
provide for two-letter and letter-digit 
names. Having performed these three 
steps, you will undoubtedly find that 
your mind is cleared o f  cobwebs and 
that you realize that you don’t under
stand the problem. This is normal. Do 
not under any circumstances start to 
write the program at this point. Instead, 
iterate the three steps until satisfaction 
sets in.

Some sensible standards for variable 
names:
Reserve J, K, and L for counting vari
ables in FOR-NEXT loops.
Reserve X, Y, and Z for coordinates. 
Reserve D for delays, often useful in 
games to  provide an impression of 
thoughtful response by the com puter or 
just to  give the human time to think.

There’s nothing magic about the 
following list of variable names specific 
to IMPHEX, but you will find that, like 
a pair o f  new shoes, they will become 
comfortable after a few wearings and 
will seem to have been always right.

IMPHEX variables
Y,X: board coordinates.
HI, HF: human initial and final posi
tion, numerical keypad coordinates. 
FNC(X): converts keyboard to X,Y 
coordinates.
XI, XF, YI, YF: X, Y initial and final 
positions.
W: relative move in X.
XT, YT, WT: trial ordinates.
XD, YD: display update scan ordinates. 
BD(4,3): board array; stores current 
position.
BM(3, 3, 15): bad move array; stores up 
to 15 “bad move” positions.
SI, SF: temporary store values of BD 
during trial moves, initial and final; used 
to rewrite BD array if trial move not 
accepted.
P(3,3), M(3): position array and move 
array used to  check that all positions 
and moves have been tried when in ran
dom scan mode.
N l ,  N2: position and move count when 
in random scan mode.
C: com puter’s turn 
H: hum an’s turn  
TU: turn
CW: number of com puter wins
HW: number of human wins
F I: illegal move count
F2: has “ I needed th a t” been used?
F3: who won last game?
D$: down string; positions cursor on 
prom pt line.
E$: erase string; erases prom pt line. 
BP?: board position string; positions 
cursor to  write first piece on board. 
BD$: board down string; moves cursor 
down on board row.
BL$: board left string; moves cursor left 
three board columns.
C$: com puter piece 
H$: human piece
BE$: board erase string; erases one piece 
BUS: board up string; moves cursor up 
one board row.

Keypad toX,Y 
conversion
We are all agreed, aren’t we, tha t it is 
desirable to use the familiar keypad for
mat for inputting the human moves, but 
to convert each move to  X, Y format to 
simplify com puter analysis o f  their 
validity and legality and to  make them 
compatible with the com puter’s moves 
and with storage in an X, Y array for 
analysis, yes? (If you are happy to  input 
your moves at the keyboard in X, Y for
mat at four digits each, initial X, initial 
Y, final X, final Y, then you can skip 
the following section.)

Fig. 3a F ig . 3b

7 8 9

4 5 6

1 2 3

31 32 33

2 1 2 2 23

1 1 1 2 13

K e ypad  O r ie n ta t io n X ,  Y  C oord ina tes

F ig  3: N a m ing  th e  Cells o f  th e  IM P H E X  Board

What is wanted is an algorithm to 
convert fig. 3A to fig. 3B. 1 11 give two 
examples, the second of which is a bit 
shorter. If anyone can come up with an 
even more compact solution, 1 11 be glad 
to have it. For those who may not be 
familiar with “ DEF FNA(V)” , this 
BASIC statement allows the user to 
define his own function which can 
subsequently be called up just as is any 
built-in function such as SIN, SQR, etc. 
V is a dummy variable. The function 
name is FN followed by any legal 
variable name.

The first time I saw a line like (X >  
6)*(6—X) I was, to say the least, 
bemused, and attributed the “> ” to 
the misprint gremlin who lives in all 
typewriters, linotypes, and similar 
inventions of the devil. However, as 
most of you no doubt know, (X >  6 ) 
has the value 0 if false and —1 if true, 
and (X >  6)*(6—X) is therefore a very 
convenient way o f  implementing IF X >  
6 THEN FNA(X)=X—6 and compacting 
it within a more complex expression. 
Work out for yourself how line 10 
below utilizes this technique.
Solution No. 1
10 DEF FNA(X)=(X >  6)*(6- X )+  
(X<=6)*(3—X)—(X<=3)*3:XI=FNA 
(HI):XF=FNA(HF)
20 DEF F N B (Y )= (Y < = 3 )-(Y > 6 )* 3 -  
(Y<=6)*2:YI=FNB(HI):YF=FNB(HF) 
Solution No. 2
30 DEF F N C (X )= X + 1 0 -(X > 3 )* 7 -  
(X>6)*7: YI=INT(FNC(HI)/10)
40 XI=FNC(HI)—YI*10: YF=INT(FNC 
H F)/10):XF=FNC(HF)—YF*10

Using an array to 
store the board
An array is a set o f  numbers arranged by 
coordinates. A one-dimensional array is 
no more than a list. A two-dimensional 
array is like a checkerboard, and arrays 
of any number o f  dimensions are 
theoretically possible. Some dialects of 
BASIC are sadly lacking in the number 
of arrays which can be set up simultane
ously, the num ber o f  dimensions 
possible, and the size of the number 
which can be stored at each set o f  co-
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T R A lN b A M
COMPONENTS AND SYSTEMS FROMTRANSAM COMPUTERS
•CP /M
•BASIC
•PASCAL

J

T R IT O N  IS IM P R E S S IV E !
PRACTICAL COMPUTING REVIEW DEC. 79.

H

TRANSAM BD«0 PRINTER

Y ~ ........

TRITON
C O M P U T E R
S Y S T E M .
Designed for ease of construction and flexibility. 
Kits come complete and all components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 
software and a totally flexible approach to system 
building. Powerful and easy to use system 
monitors -  a range of languages available. 
Firmware is Eprom based and upgrading from 
one level to the next is easy.

L5.2 with 1.5k monitor 2.5k basic £294.00 
L7.2 with 2k mon 8k extended basic £409.00
L8.2 4k ed/mon 20k res pascal 
L9.2 CP/M disc based system 
8k ram card k it (21141)
8k eprom cars (EXCL 8 x 2708) 
Motherboard expansion 8 slot 
Trap-res assm/edit etc (8 x 2708)
Transam BD80 bi-dir printer 
TVM 10 video monitor 9 "
Eprom prog (2708) kit 
SEND FOR OUR CATALOGUE FOR FULL 
DETAILS OF TRITON FEATURES!

£611.00 
P.A.O. 
£97.00 
£31.00 
£50.00 
£80.00 

£595.00 
£79.00 
£29.50

FULL RANGE OF MICRO SUPPORT CHIPS -  IN STOCK
SN74LS00N 
SN74LS01N 
SN74LS02N 
SN74LS03N 
SN74LS04N 
SN74LS05N 
SN74LS08N 
SN74LS09N 
SN74LS10N 
SN74LS11N 
SN74LS12N 
SN74LS13N 
SN74LS14N 
SN74LS15N 
SN74LS20N 
SN74LS21N 
SN74LS22N 
SN74LS26N 
SN74LS27N 
SN74LS28N 
SN74LS30N 
SN74LS32N 
SN74LS33N 
SN74LS37N 
SN74LS38N 
SN74LS40N 
SN74LS42N 
SN74LS47N 
SN74LS48N 
SN74LS49N

22 SN74LS54N 21 SN74LS138N 95 SN74LS195AN 35 SN74LS325N 2.55 SUPPORT RAMS
22 SN74LS55N 21 SN74LS139N 95 SN74LS196N 120 SN74LS326N 2.55 8212 2.20 2101 2.32
26 SN74LS63N 1.50 SN74LS145N 120 SN74LS197N 120 SN74LS327N 255 8216 2.80 2102L4 120
26 SN74LS73N 35 SN74LS148N 1.75 SN74LS221N 125 SN74LS352N 1.35 8224 2 3 0 2111 2.32
26 SN74LS74N 40 SN74LS151N 85 SN74LS240N 220 SN74LS353N 1.50 3853IF8) 10.00 2112 2 4 6
26 SN74LS75N 46 SN74LS153N 80 SN74LS241N 1.90 SN74LS365N 65 8228 4.20 6810 4.00
20 SN74LS76N 36 SN74LS154N 1.60 SN74LS242N 130 SN74LS366N 65 8T26A 1 75 8154 11.50
22 SN74LS78N 36 SN74LS155N 125 SN74LS243N 135 SN74LS367N 65 8T28 1.90 2114L-450 5.50
18 SN74LS83AN 1.15 SN741S156N 125 SN74LS244N 2.10 SN74LS368N 65 6522 8.75 2 1 14L-250 7.60
28 SN74LS85N 110 SN74LS157N 60 SN74LS245N 3.60 SN74LS373N 1.75 8251 5.00 74C920 11 00
25 SN74LS86N 40 SN74LS158N 99 SN74LS247N 125 SN74LS374N 1.70 8253 11 00 74C921 11 00
55 SN74LS90N 65 SN74LS160N 1.15 SN74LS248N 1.95 SN74LS375N 72 8255 5.00 74C929 11.00
88 SN74LS91N 99 SN74LS161N 1.15 SN74LS249N 1.30 SN74LS377N 1.75 8257 £11.00 4027 50 0
25 SN74LS92N 9G SN74LS162N 1 15 SN74LS251N 1.45 SN74LS378N 1.32 8259 12.50 4044 70 0
20 SN74LS93BN 65 SN74LS163N 90 SN74LS253N 125 SN74LS379N 1.40 8155 12 50 4045 7.00
26 SN74LS95AN 120 SN74LS164N 1.50 SN74LS257N 1.40 SN74LS381N 165 6402 5.00 4060 7.00
26 SN74LS96N 1.75 SN74LS165N 1.70 SN74LS258N 95 SN74LS386N 57 6821P 4 5 0 2107 7 80
28 SN74LS107N 38 SN74LS 66N 1.75 SN74LS259N 1.45 SN74LS390N 138 6850P 4.60 4116(58 tor 8)8.00
35 SN74LS109N 39 SN74LS168N. 135 SN74LS260N 39 SN74LS393N 1.50 6852P 55 0 4118 20.00
35 SN74LS112N 39 SN74LS169N 1.95 SN74LS261N 3.50 SN74LS395N 130 AY 5 2376 11.50 Z80P10 80 0
25 SN74LS113N a SN74LS170N 2.50 SN74LS266N 39 SN74LS396N 170 MC14411 12 00 Z80CTC 8.00
27 SN74LS114N a SN74LS173N 220 SN74LS273N 135 SN741S398N 2.75 M57109 12.43 Z80AP10 9.50
38 SN74LS122N 79 SN74LS174N 1 15 SN74LS279N 79 SN74LS399N 1.60 M57160 10.00 Z80ACTC 9 5 0
28 SN74LS123N 90 SN74LS175N 1.05 SN741S280N 1.75 SN74LS424N 4.50 M57161 10.00 EPROMS
29 SN74LS124N 150 SN74LS181N 2.75 SN74LS283N 130 SN74LS445N 125 TMS6011 5.00 1702 5.00
25 SN74LS125N 65 SN74LS190N 1.75 SN74LS290N 130 SN74LS447N 1.25 81LS95 1.80 5204 5.00
78 SN74LS126N 65 SN74LS191N 1.75 SN74LS293N 130 SN74LS490N 135 81LS96 1.80 2708 8.00
95 SN74LS132N 75 SN74LS192N 1.45 SN74LS295AN 220 SN74LS668N 95 81LS97 1.80 2516 25.00
95 SN74LS133N 39 SN74LS193N 1.75 SN74LS298N 220 SN74LS669N 95 81LS98 1.80 2532 50 0 0

108 SN74LS136N 40 SN74LS194AN139 SN74LS324N 130 SN74LS670N 270

CP/M AVAILABLE NOW FOR 
TRITON

D is c  o p e r a t in g  s y s t e m  c o m p le t e  w i t h  t e x t  e d ito r ,  
asse m b le r ,  d eb u g g e r , s y s t e m  utilit ies and  c o m p le te  file  
m a n a g e m e n t .  M a k e s  Triton fully C P /M  c o m p a t ib le  and  
ab le  to  run C P /M  b a se d  s o f t w a r e .  Triton will su pp ort up  to  
four or 8" drives  s in g le  or d o u b le  d en s ity  full C P /M  
s o f t w a r e  u se r  grou p  fac ilit ie s  available. SAE for d eta ils .

CP/M Disk + manuals (6) £75.00

DISK DRIVES & POWER SUPPLIES
S A 4 0 0  5 ± "  drive  
S A 8 0 0  8  d riv e

£ 2 0 5 . 0 0
£ 3 8 0 . 0 0

P o w e r  o n e  q u a l i ty  p o w e r  s u p p l ie s
C P 2 4 9  1 x 5 {  P S U £ 3 3 . 0 0
C P 3 2 3  2  » 5 +  P S U £ 6 0 . 0 0
C P 2 0 5  1 x 8  P S U £ 5 6 . 0 0
C P 2 0 6  2 x 8 "  P S U £ 7 6 . 0 0

T C L P A S C A L C P / M  c o m p a t i b le  

A  s t a n d a r d  P a s c a l  c o m p i le r  a v a i la b l e  o n  a r e s id e n t  ( 2 0 k )  

E p r o m  b a s e d  c o n f ig u r a t io n *  o r  a v a i la b l e  t o  ru n  u n d e r  C P / M  

o n  8 "  d is c  p lu s  d o c u m e n t a t i o n .  C P / M  v e rs io n  £ 9 0 — * P . O . A .

TCL Pascal Manual and Specification £6.50

DILPLUG SOCKETS & SWITCHES
W/WRAPSKTS OIL SKTS
8DIL 0.20 8DIL 0 . 1 *
140IL 03 5 14DIL 0 15
16DIL 0 4 2 1 6DIL 01 7
180IL 0 6 0 180IL 0.24
24DIL 05 2 20DIL 0 2 /
28DIL 0.74 24DIL 0 3 0
40DIL 0.95 28DIL 03 6

48DIL 0 5 0

OIL PLUGS 
14DIL 0.60 
16DIL 0.85 

SC0TCHFLEX 
140IL 1.30 
16DIL 1.50 
240IL 2.80

OIL SWITCHES 
4DIL 1.20 
7DIL 1.76 
8011 1.80 
16wZIF* 4.85  
24wZIF* 6 20

ZERO INSERTION FORCE

C 0 M P U C 0 L 0 R I I -F U L L  COLOUR
•  1 3 "  8  co lou r crt d isplay

•  Buil t  in 5 ^  disk

•  1 6 k  e x te n d e d  b asic  in rom

•  71 key ke yb oa rd  -  d e ta c h e d

•  R 5 2 3 2  • 5 0  p in  bus

•  8 k  user R A M  -  fu lly ex pan da ble

S P E C IA L  

G R A P H IC S  

P A C K A G E  

Plus  

V A T
£985

S1Q0 DISC CONTROLLER £195
____JLE DENSITY
As used o n  T r iton . Fully buil t  

wil l  d riv e 8  x 8 "  or 8  x 5 ^ "  drives. 

S ing le  or d o ub le  sensity . W o r k s  

w it h  all S h u g a r t  co m p a tib le  

drives. U se s  the 1 7 9 1  ch ip  

on bo ard  crysta l -  C P U  in d ep e n d en t

Plus

V A T

s!k§;5!0  I I I !  |

DPS.1 M AINFRAM E- PASCAL SYSTEM 

S100 to IEEE spec ITHACA
P A S C A L /Z  b u i ld  y o u r  ow n  
Pascal Mic ro D ev e lo p m e n t 
s y s te m . IE E -S 100  b u s  sy s tem  
using DPS1 m a in -fram e . 
S u p p o r ts  K 2 ,  A SS E M B L E /Z  
a n d  P A S C A L /Z  o n  8 "  disc

Send 3 0 p  fo r  our  

I T H A C A  ca ta lo gu e

W E  S T O C K  T H E  F U L L  R A N G E  O F  S 1 0 0  C A R D S  A N D  A C C E S S O R I E S

S100 BOARDS
8 k  S tatic  RAM board  (450ns)
8 k  S tatic  RAM b oa rd  (250ns)  
Z 80  cpu b oa rd  (2MHz)
Z 80 cpu b oa rd  (4MHz)
2 7 0 8 /2 7  16 EPROM board 
P ro to type  b oa rd  (bare  board) 
Video display  boa rd  (64 x 16, 
1 28U /L  Ascu)
Disc c on tro l ler  board 
K2 disc  opera ting  system 
ASSEM BLE/Z  Macro Assm 
PASCAL/Z  compiler 
PASCAL/Z  CP/M 
16k S ta t ic  RAM

V IS IT  OUR SHO W RO O M
W E  A L S O  S T O C K :  a com p re hen s ive  ra nge o f  b o o ks  and  

magazines, V E R O  products  including S 1 0 0  an d  Eu rocard  
an d  W ire  W ra p  e q u ip m e n t ,  W e lle r  so lderin g  e q u ip m e n t ,  
R ib b o n  C able s, to o ls , tapes, d is ke ttes , con necto rs  and  
O K  T o o l  range.

System s co n t in u o u s ly  o n  d is p lay  in  o u r  s h o w r o o m .

CRYSTALS 4MHz 2.10 F8(3850) 9 5 0
100k 30 0 4 43M 1.00 8080A 6 3 3
200k 3.70 5MHz 2.70 6809 2 4 00
1 MHz 3.60 6MHz 2.70 Z80 8 00
1008k 350 7MHz 2.70 Z80A 1600
1843k 3.00 7 168M 2.50 8085A 1295
2MHz 1.50 8MHz 2.70 6502 80 0
2457k 3.06 10MHz 2.70 SCMP11 10 00
3276k 2.70 10.7M 2 7 0 6802 13.85

^ m m m m m m n

I  ALL PRICES 
I  

I  

I  

I  

I

Exclude VAT & P/P
V A T  1 5 %  P. & P. 4 0 p  on sm all  orders. 
For la rg er  i te m s  p le as e  Tel.
T e lep h o n e  cred it  c ard  orders  
a c c e p te d  sub je c t  t o  £ 5  min.
R A P ID  M A I L  O R D E R  S E R V IC E

MULTIWAY CONNECTORS
INSULATION PIERCING
20 way plug 
26 way plug 
34 way plug 
50 way plug 
20 way skt 
26 way skt 
34 way skt 
30 way skt 

EDGE CONN PCB 
GOLD .1" PITCH 
22/44 
25/50 
28/56 
30/60

GOLD.156 PITCH
6 /12 125  

1.50 
2.00 
2.20
2.30 
2.65
3.30 
3.80
4.60 64 way 0IN male 2.50 

64 way DIN female 4.60

CATALOGUE N E W  A 4  S I Z E D  *  

O N L Y  4 0 p  &  S . A .E .

V I S I T  O U R  S H O W R O O M  S O O N

9 . 3 0 - 5 . 3 0  M o n -F r i

1 . 3 0 - 2 . 3 0  c losed lunch

9 . 3 0 - 5 . 0 0  Sat  

Thu rsd a y  ha lf  d ay 1 . 3 0

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1 Tel: 01-402 8137 Telex: 444898
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Fig. 4: The

ordinates. In PET’s BASIC the number 
of arrays is limited only by the number 
of possible names, the num ber of 
dimensions is limited to about 34, and 
the number o f  elements to 255. Even 
this limitation is to  be overcome in 
future ROMs. (Comm odore’s early 
literature refers to their arrays as 
matrices: I object to this usage as it 
implies that matrix arithmetic is provi
ded, which it is not). To set up an array 
we program a line such as 50 DIM 
F(4,5) which defines an array F having 
two dimensions and coordinates 0 to 
4 by 0 to  5. The contents o f each co
ordinate point are automatically initiali
zed at zero. Note that in PET the 
coordinate names start with 0 : in some 
dialects they will start with 1. The array 
which we will implement to store the 
board position for IMPHEX is shown in 
fig. 4. The two extra columns shown at 
4a simplify the com puter’s move- 
selection algorithm, as will be shown 
subsequently. We could define array 
BD by DIM BD(2,4), but then the rows 
would be numbered 0 to  2 instead of 
1 to 3, so to avoid confusion we can 
throw away a bit o f  storage facility and 
define it as DIM BD(3,4) as shown at 
4b which has the desired coordinates 
for the 3 x 3  board. The bottom  row 
will not be used at all.

Similarly we are going to want 
another array to store bad moves, de
fined as the board pattern just before 
the human made his winning move. 
Pragmatic tests indicate that storage for 
15 such patterns is more than enough, 
so this array can be defined as DIM 
BM(3,3,15). Here we don’t  need the 
extra columns, but have retained and 
wasted the zero X, Y, and Z ordinates 
so as to keep the numbering system 
straightforward. Array BM can be visua
lized as looking like fig. 5.

Detecting invalid and 
illegal moves
As part o f  the process of accepting 
human moves the com puter must check 
them to determine if they are valid 
(correspond to agreed-upon nomencla
ture) and are legal (correspond to  the 
agreed-upon rules). This is because 
humans tend, unlike computers, to 
misunderstand instructions, make 
mistakes, make mischief, or try to  
cheat. Fig. 6 blocks out the require
ments, all of which can be w ritten in 
two lines, thanks to the use o f  X, Y 
coordinates.

Any confusion on board nomencla
ture can be detected and responded 
to by:

te x t  should not be displayed nakedly, 
but needs a surrounding border. Later 
on I shall give you a “ before and 
after” test to try ou t if you need any 
convincing on this point.

The computers move
Since we are not providing the com pu
ter with any strategy initially, its choice 
of piece to  move can be made by one of 
two techniques, sequential or random. 
The sequential technique consists of 
looking at the board in an arbitrary 
fixed order, say, cells 7, 8 , 9, 4, 5, 6 . 
(No need to look at 1, 2, or 3 since the 
computer would have already won if it 
had occupied any of these cells.) The 
advantages of the sequential technique 
are tha t it is slightly easier to  program 
for and that it makes it easier for the 
human who is studying the com puter’s 
responses to  follow its learning proces
ses. The advantages o f  the random tech
nique come into play when the human 
player, after many sets o f  games, has 
learned to eke ou t his winning streak 
as long as possible by taking advantage 
of the com puter’s blind spots. Then 
converting from sequential to random 
selection makes for “a whole new ball 
game” , as our American cousins say. I 
will append a discussion of random 
move generation as an option subse
quently.

Having selected a trial piece, the 
com puter must scan the possible moves 
for tha t piece until it finds a legal one. 
This scan also can be implemented 
either sequentially or randomly. If 
the move so selected is not a “bad 
move” , it can be carried ou t and 
announced. A “bad move” is one which 
led to a win for the human in a previous 
game. In the implementations o f  HEX 
which I have seen to  date, this process 
of identifying a bad move took place as 
follows: one array stored all possible 
board patterns (there are 33 o f  them). 
This entire array was scanned, board 
by board, line by line, cell by cell, until 
the pattern corresponding to the current 
game condition was found. Another 
array stored all possible com puter 
moves for each possible pattern. As the 
end o f each lost game occurred, the

0 1 2  3 4

x --- ►

b

Board Array

420 IF H K l  OR H I>9 OR H F<1 OR 
H F>9 THEN PRINT “NOT IN THIS 
GAME!” followed by another move 
query or a kindly and sympathetic 
offer to show the instructions again. 
If BD(XI, YI) is not equal to  1 
(line 440) then the move is illegal 
because the initial cell is not 
occupied by a human piece 
(value +1). No human move can change 
the Y coordinate by other than +1, so if 
YF-YI is not equal to  1, (line 440) 
the move is illegal. A move can only be 
straight up or diagonal, so moves like
3, 4 are prohibited. These are tested for 
with IF ABS(XF—XI)>1 (line 440). 
When the human move is on the 
diagonal, it should be because he is 
capturing a com puter piece (value —1).

Line 450 tests for this with IF 
A BS(XF-X I)=1 AND BD(XF,YF)< >  -1 
and similarly line 445 tests for the 
vertical move to an em pty cell with IF 
XI=XF AND BD(XF,YF)< >0. No 
doubt we will always have with us the 
jokester who tries all illegal moves, so 
we can opt to  cater for him by counting 
the number of illegal moves attem pted 
and having the  com puter print an apt 
remark when the number reaches, say,
4. This printout should be positioned 
where it will not impede any other 
current display, so we will place it in the 
area reserved for the scoreboard, which 
is only seen at the end o f  each game 
(lines 510-540). Notice that reversed
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move leading to it was erased from the 
move array. If the com puter determined 
that a board pattern it found itself in 
had no moves, it would resign, and that 
board pattern would be erased from the 
pattern array. Eventually only winning 
move series would exist in the two 
arrays. The best one can say of it is that 
this is a brute force technique!

The great 
improvement
To replace this technique, which on 
second thought I am willing to  cate
gorize as clumsy, inefficient, and lacking 
in charisma, I offer the following: The 
Bad Move array, which is tabula rasa 
or blank at the beginning of the game, 
will be used to record only the pattern 
reached in any game where the next 
move was a win for the human 
opponent. Then, before making any 
move, the com puter will compare 
it with the Bad Move array and will 
reject it if it is found therein. In addi
tion to the obvious appeal of its build
up from nothing, this technique is much 
more efficient in that it does not scan 
the whole Bad Move array but only the 
number of elements corresponding to 
the number of human wins to date. Also 
the scan of any board within the array 
can be cut off the m om ent the first cell 
being examined is found to be different 
from the corresponding cell in the con
templated move. And clearly the total 
memory requirement is much less.

Concept of trial move
I trust that you are all referring to fig. 1 
as you read and will have noted that the 
test for a human win is economically 
combined with the com puter’s search 
for a move. Having found a legal move, 
the com puter generates the position 
which would result from the move. 
This position is called a trial move since 
the com puter is prepared to retreat 
from it if it is found to be a Bad Move.

To make a trial move, the com puter 
stores the current position o f the piece 
to be moved and the current condition 
of the space to be occupied as SI and 
SF respectively. Then, if the move is 
determined to be a bad move, it reverts 
to that position. Notice that only one 
pair of binary numbers need be tem po
rarily remembered, not the entire board. 
If the Snark is not a Boojum, which is 
to say if the trial move is not a bad 
move, it is retained and the display up
dated accordingly.

A cute trick
Now the strange thing happens which is 
labelled on the block diagram, “See text 
for explanation” ! The Acceptable Move 
is recorded in the Bad Move array!! This 
is so cute (in the sense of “clever, 
shrewd, ingenious” ) as to be unbeliev
able. Do you see the devilish beauty of 
it? If, on the next move, the human 
wins, it will have been the right thing to 
do. If, however, the human does not 
win, the com puter will make another 
move and that move will be recorded 
in the same level of the array, over
writing the previous record. If the 
com puter wins, the process continues 
to the next game and so on. The com pu
ter never scans this level of the array 
until after the human wins and the

variable HW is incremented by one!

Nested loops
Figure 7, which is a diagram of the 
nested loops which carry out all these 
inter-related decision-making processes, 
shows the various ways o f  falling out of 
or being pushed out of the nest. For
tunately for PET owners, PET can leave 
a FOR-NEXT loop before it is finished, 
with no ill effects. This is not the case 
for some other com puters which shall 
be nameless because the editor needs 
the advertising fees. One more thing to 
look for on Brand X when you go shop
ping! (Don’t ask the salesman: test it 
yourself. He may not know or he may 
lie. Remember that he got where he is 
by being unsuited for other positions. 
The PET 2001-16 with proper keyboard 
and all has a machine-language m onitor 
resident in ROM: did my salesman 
know that? No, he had a very nice cas
sette which he insisted on loading to 
demonstrate the monitor!)

Frillsand furbelows
If you can remember the difference 
between stalactites and stalagmites, you

will have no difficulty in keeping straight 
the difference between frills and fur
belows: frills are the unessential but 
attractive arrangements along the top 
edge o f a dress, while furbelows perform 
a similar function on the bottom  edge. 
In this category I offer a number of 
suggestions. (One of Crudis’ Compend
ium of Games-Writing Standards — PCW 
O ct’ 7 9 - y o u  will recall, is tha t one 
might as well use the entire m em ory  as 
not).
1. End o f  Game: As the whole point 
of IMPHEX is to see the com puter 
demonstrating what it learned in the 
previous games, we must be prepared to 
cycle back to the all-games initialization 
point in the program on request (line 
980). Likewise we can feel justified in 
allowing the com puter a somewhat tart 
response if the human elects not to 
continue (line 995). Note that the first- 
game initialization point differs from 
the all-games initialization point in that 
the former defines functions, dimen
sions arrays, and sets win counts to 
zero. I recommend tha t all games, not 
just IMPHEX, should include an 
A N O TH ER GAME? option. There is 
nothing more lacklustre than a program 
which retires into READY with a flash-
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610:

620:

630:

640:

SELECT NEXT C PIECE TO BE MOVED
SCAN IN Y I -----------------------------------------
SCAN IN XI -----------------------------------------

SELECT TRIAL MOVE
SCAN IN W -----------------------------------------

MAKE TRIAL MOVE

TEST IF BAD MOVE
SCAN IN L ------------------------------------------
SCAN IN J -----------------------------
SCAN IN K -----------------------------

643: 

- 650:

660:

670:

671:

673:

687:

6 8 8 :

SAME AS THIS BAD MOVE? NO -

NEXT K «----------------------------------
NEXT J  4----------------------------------

700:

r *
L 710: 

—  720:

■730: 

• 740:

UNMAKE TRIAL MOVE: CONTINUE SCAN

NEXT L «--------------------------------------------------

TRIAL MOVE ACCEPTED: UPDATE DISPLAY 

RECORD MOVE IN BAD MOVE ARRAY 

C IN LINE 3? YES 

ANY H LEFT?
SCAN IN YT 

• SCAN IN XT 

ANY MOVE FOR H?
SCAN IN WT
CAN H MOVE HERE? YES

NO:NEXT WT

NEXT XT «
NEXT YT * -
NO H LEFT OR NO H MOVE 

NEXT W -4--------------------------------------------

NEXT XI « -  
■ NEXT YI •«-

NO C MOVE-

400: H’S TURN

910: C WINS

►  920: H WINS

Fig. 7: Nested Loops in IMPHEX

ing cursor as soon as it has completed 
one tour of duty. Incidentally, note the 
positioning of “READY” in line 2 when 
the game sequence is finally ended. This 
avoids either an unattractive scroll-up 
with loss of part of the board display or 
two lines of readout with no space 
between them, the sign of a rank 
amateur (unless I do it for some special 
reason). See for yourself why the semi
colon is required in line 995.
2. Invalid and Illegal Move Response: 
As it is easy to differentiate invalid from  
illegal moves, we can provide two dif
ferent responses: “NOT IN THIS 
GAME!” for the former; “ ILLEGAL 
MOVE” for the latter with, in both 
cases, erasure of the previous human in
put and a flicker to indicate a new 
message.
3. Unsolicited Computer Responses: 
One can go too far with this kind of 
thing, o f course, but a little bit is like 
the right amount of salt in the soup. 
After each lost game, the “ I HAVE 
LEARNED. . response (lines 1080- 
1095) is presented in varying form. If 
6 games have passed before the compu
ter wins its first one, we get “ I NEEDED 
THAT!” (line 975). Children and clergy
men are especially responsive to  this 
sort o f touch. In this category we also 
have the “HOW MANY TIMES DO I 
HAVE TO TELL YOU?” response, 
touched on previously, resulting from a 
selected number of illegal moves.
4. Instructions: Complete, concise 
instructions should always be included 
in the program, but display should be 
optional (fines 130, 140). Note that 
only two tests determine if 19 is “Y ” , 
“N ” , or neither one. D on 't m ix GET  
and INPUT in the same program; it 
invariably leads to the user bombing out 
by pressing READY at the wrong time. 
Note that PET permits a printout com
bined with an INPUT command as in 
INPUT “ INSTRUCTIONS (‘Y’ OR 
‘N’)” ; 1$. For some other computers 
you may have to rewrite this as PRINT 
“INSTRUCTIONS (‘Y ’ OR ‘N ’)” ;: 
INPUT I?. Always show the acceptable

responses unless they are self-evident, 
and don’t require the user to  spell out 
“YES” and “NO” . If you want to guard 
against someone writing “YES” when 
only “Y ” is required, you can write 
IF LEFT$(I$,1)=“Y ” instead of IF I$=
«Y”
5. Starting the Game after Reading the 
Instructions: In line 1500 the command 
WAIT 59410,4,4 waits for the space key 
and no other to  be depressed. This is the 
only exception to the rule tha t each 
input must be followed by RETURN; 
but the uninitiated user, I have found, 
sees the double-sized space key as a 
special function key related to  and alter
native to  the double-sized return key, 
and learns to expect its use as (and 
restricted to) the start-of-game function. 
Therefore I recommend the use o f  
W AIT 59410,4,4 to start games after 
reading instructions or to turn pages o f  
the instructions. If you use it at all, you 
should standardize on it throughout 
your library.
6 . The Scoreboard: A little attention to 
details here (lines 935-950) pays off in 
visual appeal. The use o f  black letters 
on a white background sets off the 
scoreboard and isolates it from other 
elements o f  the display. You will see 
that there is a little trick in line 950 
which permits us to  write the values of a 
variable in reverse mode without worry
ing about how many digits long it is or 
generating unwanted black spaces. 
D on’t be so lazy as to write an isolated 
line of reverse characters. Since the 
characters all touch the top  but not the 
bottom  of the 8 x 8-dot pixel, such a 
technique gives a raw, unbalanced look. 
Instead, surround the reversed charac
ters with a bit of a border. To see what I 
mean, compare these two printouts:
10 PRINT “ [CS 2CD 16CR RE] BEFORE”
20 PRINT SPC(15)“ [5CD RE SL]88888888” 
30 PRINT SPC(15)“ [RE SP] AFTERIfSP]”
40 PRINT SPC(15)” [R E S L ]” ” ” ” ” ”s’” [S R ]” 
Note the minor subtlety that using 
reverse shifted “ 8” instead of shifted 
quotes gives the same number of scan 
lines above as below, making the letter

ing appear accurately centered 
7. Ensuring that the Display is Up-to- 
Date: Another sign of sloth, inebriety, 
or slovenliness is to leave no-longer- 
current displays on the screen. D o n ’t 
leave no-longer-current displays on the 
screen! Go to a little trouble to  generate 
suitable erasure strings such as E$, and 
use them to sweep off the offending 
prompt or no-longer-valid remark, just 
as you use similar strings such as EB$ to 
erase portions of the board.

Board graphics
Methods of designing and implementing 
graphics for board games were treated 
in a previous article, with HEX as an 
example. For any reader who doesn’t 
have this issue available, I will explain 
that lines 1120-1260, which update the 
display, go to some trouble to erase a 
piece and then write it in the new posi
tion in rapid sequence so that the piece 
appears to  move from one spot to the 
other, due to  the persistence o f  human 
vision.

Choosing the next 
move randomly
As previously explained, the options 
open to the com puter are to look for 
its next move along a programmed scan 
sequence or to choose randomly which 
piece shall be moved next. Both approa
ches have advantages and it is instructive 
to  see both in operation. For my own 
use I have incorporated both methods 
into the program and you may choose 
to do the same.

It is not enough to call for Y=INT 
(2*RND(1)+2):X=INT(3*RND(1)+1). 
That would indeed generate Y= 3 or 2 
and X= 3, 2, or 1 but it might generate 
the same set o f  ordinates twice or three 
times or indefinitely. What is needed is 
an algorithm which sets up a random se
quence of the cell ordinates but allows 
each position to  be generated only once 
and for each position sets up a random 
sequence of trial moves but allows each 
trial move to be generated only once. 
The problem is congruent to shuffling a 
deck of cards, and the simplest imple
mentation I have been able to  generate 
is as follows:
Set up an array for piece selection DIM 
P(3,3) and one for move selection DIM 
M(3). These will be used simply to 
record that each position and move 
has been tried.
750: zero the piece selection array. 
755: select Y randomly from the values 
2 or 3: select X randomly from the 
values 1, 2 or 3.
760: if this pair has been used before 
on this turn, try again.
765: if there is no com puter piece at 
this point, go to 855.
770: if there is a com puter piece at this 

oint, zero the move array.
75: select a move randomly from the 

values 1, 2, or 3.
780: if this move has been used before, 
try again.
785: if this move is not legal, go to 850. 
850: put a 1 in the move array to  show 
that this move has been tried. Increment 
the move count, N2. If all three moves 
have not been generated, try again. 
855: put a 1 in the piece array to show 
that this cell has been tried: increment 
the position count, N l:  try again until 
Continued in Programs —P.113
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Super Print 8 0 0  Atari VCJ Jy/tem

Jusf /oo/c af rtese standard features:

* RS-232, 20mA, I EE 488 and Centronics 1/0 
*16 Baud Rates to 19,200 
*60 Lines per minute - Bidirectional 
*5p rin t densities 72,80,96,120or 132 Chr/Line 
*Self Test Switch

Standard Feed-Model 800
O N L Y  £ 3 2 9  + V A T

80 C O L U M N  H IG H  P E R F O R M A N C E  
IM P A C T  P R IN T E R

The ideal companion for P E T, Apple, 
T R S 8 0 , Exidy, Superboard, Com pukit  

and most Micro's

Rugged metal enclosure makes it ideal for 
home computing, small business systems, data logging etc.

*96 character ASC II Standard 
*Auxiiliary User Defined Character Set 
*Accepts 8 V2 '.'max.. paper - pressure feed 

9 Y2"m ax. paper tractor feed

OPT IONS:-

* Tractor & Fast Paper Feed/Graph ics(modelST) 
*2k Terminal Buffer

T ractor & H igh Speed-Model 800ST 
O N L Y  £389 +VAT

Most popular top range micro-video game

C urren t carts, inc lude:- Air-Sea  
B att le ,  Space W ar, O u t la w ,  V id e o  

O lym p ic s , B reakout,  Basketball ,  
S urround , B lack jack , Basic M aths ,  

H u n t  &  Score, M in ia tu re  G o lf ,  
S ky d ive r ,  S treet Racer, Chess. 

Backgam m on and m a ny  m ore .

Cartridges mostly - £13 + VAT 
Chess (8 levels) - £39 + V AT 
Backgammon - £30 + VAT 
Superman - £20.80 + VAT 
Indy 500 £30 + VAT

Coming Soon — BASIC Computing, Space 
Invaders plus many more !
Buy a VCS, introduce a friend to buy one 
and get a Keyboard FREE worth £19 
(limited Ingersol Offer)
Atari VCS NOW O N L Y  £113 + VAT 
+ your first cart. - £6.90 + VAT (worth £13)

tCCOTItS - 
S " Sss  
‘ “ " a s jC

flo/com-2 Superboard II -OHIO- Challenger 4P
M IC R O  C O M P U T E R  

O N L Y  £ 29 5  + VAT

FREE 16k 
RAM Board

Z80A 8 bit. This will run at 4 Mhz but is 
selected between 1/2/4/ Mhz.
On-board, addressable memory. 2K 
2K Monitor—Nas-sys 1. 1 K Video RAM 
(MK4118). 1 K Work space/User RAM 
(MK 4118). 8K Microsoft Basic 
(MK 3600 ROM). 8K Static RAM/
2708 EPROM

A t these prices why waste tim e and money on 

unauthorised kit copies?

New 50 Hz version 
No Flicker

fl€C Spinwriter
■ V - for the 

professional 
word processing 
system

£ 1 7 9 5  + V AT

NEC'sh igh  q u a lity  pr in te r  uses a p r in t ' ' th im b le "  tha t  
has less d iam .and inertia than  a daisy wheel .Giving a 
quieter,faster jnore  re liable pr in te r  than  can cope  
w ith  p lo tt in g  and printing! 1 2 8  A S C  11 chs.l w i th  up 
to  5co p ies ,f r ic t ion  or tractor  fed .The  r ibbon and  
th im b le  can be changed in seconds. 5 5  chs.per sec. 
b id irec t iona lp r in t ing -w ith  red/b lack,bold .subscript,  
proport ional spacing, tabb ing , and m uch much more.

610 Expansion Board 8k RAM
O N L Y  £ 1 4 9 .9 5  + VAT
IP CD3P Minifloppy Disc, Cased, PSU,
2 copies of DOS • O N L Y  £ 2 8 9  + VAT 
Set of 4k RAM (Superboard users only) 
O N L Y  £ 2 4  + VAT
Plastic Case - Beige O N L Y  £ 2 6  + VAT 
Challenger IP - Metal Cased, Superboard, 
PSU modulator - O N L Y  £ 1 8 8  + VAT 
Discs & Cassettes available

P A L C O L O U R  A N D  S O U N D  
A  major breakthrough .
in p r ic e /p e r fo rm a n c e g f^  I
for personal/ 
business educational 
micro's  
-S ing le  RF O /P  
provides both  
sound &  vision 
to  co lour T V .
(C o lour sets 
o n l y ) .

*8 k Microsoft 8 k User RAM *16 colours,
32 rows x 64 cols. "Programmable tone 
generator and DA C * Joystick and keyboard 
interface.

Challenger 4P - 8k Basic in ROM 8k RAM 
expandable to  32k - O N L Y  £ 4 2 5  + VAT 
Challenger 4P MF - Same as 4P but with Mini
floppy 24k RAM, expandable to 48k - 
O N L Y  £ 9 5 0  + VAT 
Complete range of accessories available

»PTY

Video 60
- based on probably  
the world's largest 
selling video m onitor  
-over 1 00 ,00 0  in use !

O N L Y  £ 6 9  + VAT

*Ideal fo r home, personal and business 
computer systems * 1 2 "  video display 
* Composite video input *Compatible 
with many computer systems ’ Solid 
state circu itry *Stylish rugged plastic 
housing

miniPflPS Terminal
IN T E L L IG E N T  

E P R O M  P R O G R A M M E R

Built or in K it form 
Connects directly 
to TV. Develop,
Copy, Burn,
Verify 2708,
2716 and with 
modification 2516.
S o fty  is a versatile product and each app lica tion  w ill  
be d if fe re n t b y  d e f in i t io n .  When S o fty  is connected  
via a serial (R S  2321 or parallel l ink w i th  any  small 
com puter  capable o f  supporting an assembler a 
simple and capable Product D e ve lopm e nt System  
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SPEEDING-UP THE SEARCH
In last m o n th ’s article we introduced 
the extremely powerful Alpha-Beta 
algorithm for searching two-person 
game trees, and we saw how dramatic 
the effects o f  alpha-beta pruning can 
be when the branches of the tree are 
searched in their optimal order. 
Although optimal ordering is impossible 
to achieve (if we knew what the best 
move was, there would be no need to 
search the game tree to  find it), there 
are a number of techniques which form 
the subject of this m o n th ’s article.

Ordering by short 
look-ahead
Consider a program which searches a 
game tree to  a depth o f 10-ply. If the 
average branching factor is 36, as in 
chess, the tree will be enormous and 
any saving that can be achieved by 
optimizing the order of the search will 
be well worthwhile. One way in which 
this might be done is to carry out a 
much shorter look-ahead search, to a 
depth of 3-ply for example, and then 
order the moves on the basis of this 
shallower search. Once this has been 
done, the search routine moves down 
the tree and performs its full search of 
the tree, the first 3-ply of which have 
already been put into an approximate 
order. As a result of the approximate 
ordering, the full look-ahead search is 
conducted in a more efficient manner, 
with considerable savings in time. The 
following example should help the 
reader convince himself of the value of 
conducting a preliminary search.

Let us suppose that in a chess posi
tion there are 36 moves. On the basis 
of a shallow search it appears that move 
m, wins the opponen t’s queen, move 
m 2 wins only a pawn, and no other 
moves force the win o f any material. At 
the o ther end of the scale, move m 35 
appears to lose a pawn while m 36 looks 
as though it loses a bishop. The program

now orders these 36 moves on the basis 
o f its preliminary look-ahead, and it 
first carries out a full 10-ply search on 
the move that appears to win the 
queen, m ^  Unless there is some deep 
reason why this move does not win 
the queen, the program’s alpha-beta 
search will return a score to  the root of 
the tree that indicates its opinion that 
move mj wins a queen, and so the 
number of branches which are pruned 
off during the search process will be 
high. The same thing happens when the 
full search process examines m 3 , m 4 , 
. . . m 3 5 , m 3 6 . The reason why we need 
to order all 36 moves is that our 
ordering will not be absolutely correct, 
but the effect of an error in one or more 
value judgements will be minimized if 
we make the preliminary ordering as 
accurate as possible. For example, if 
move m 36 actually turned out to win 
a bishop instead of losing a biship, the 
move would still be inferior to  m j (win
ning a queen) so we would still wish to 
examine m 36 after examining m i .

Some interesting results on prelimi
nary ordering were discovered by 
Richard Russell who wrote a Kalah 
program in 1964. Kalah (or Owari) is 
one of a family o f  games that go under 
the generic name Mancala. These games 
are played in Asia and Africa, and the 
rules vary slightly from one region to 
another. The game presents an ideal 
programming exercise because the rules 
are simple, the branching factor is typi
cally no more than 6 , and it is relatively 
simple to devise a satisfactory evalua
tion function.

©  ©  ©  ©  ©  ©  
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Each player controls a number of pits 
or bowls (often pits in the sand) and 
one large pit or bowl called his Kalah. In

the above diagram the pits labelled “a ” 
and Kalah labelled “A ” all belong to 
one player, pits “b ” and Kalah “B ” 
belong to his opponent. A t the start of 
the game each pit contains an equal 
number of stones, say 5, and each Kalah 
is empty.

The players move alternately. To 
make a move a player picks up all the 
stones in one of his pits and, moving 
his hand in an anti-clockwise direction, 
drops one stone into each pit and into 
his own Kalah, but not into his oppon
en t’s Kalah. When his hand holds no 
more stones the player has had his turn, 
and it is then his opponent’s turn to 
play; but if the last stone lands in a 
player’s Kalah he has another turn, so it 
is advantageous to  plan the game so that 
you will have two or more turns in 
succession. The other im portant rule is 
that if a player’s last stone lands in an 
empty pit on his own side, he captures 
all of the stones in the opposite pit and 
places them, together with the stone 
making the capture, in his own Kalah.

At the end o f the game the player 
with the most stones in his Kalah is 
the winner.

Russell experimented with prelimi
nary searches of various depths. With a 
full look-ahead o f 10-ply he discovered 
that the program consumed the mini
mum CPU time when 90% of its total 
search time was spent in the short look
ahead of 5-ply. He then found a method 
for improving the search speed still 
further. Rather than begin a new 5-ply 
search at each ply, he used the fact that 
the short look-ahead searches overlap — 
the 5-ply search conducted at one posi
tion in the tree could be used as a 4-ply 
search o f a position at the next level 
down in the tree. This means tha t a 
short look-ahead of 5-ply would have its 
own short look-ahead ordered: to a 
depth o f  4-ply the first move, 3-ply 
on the next move, 2-ply on the third 
move and 1-ply on the fourth. So when 
the program is executing the short look
ahead routine it can take advantage of 
this partial ordering within the short 
look-ahead, and the short look-ahead 
itself is speeded up. In the case of 
Russell’s Kalah program this technique 
produced a reduction in to tal search 
time of approximately 65%.

One o f  the problems of implement
ing this short look-ahead method on a 
personal com puter is the need to store 
the whole o f  the short look-ahead tree. 
For most games this will be impos
sible w ithout a floppy disc system, and 
even then there will be games for which 
there is insufficient memory to  cope 
with anything more than a 2-ply or 
3-ply short look-ahead search. Neverthe
less, the idea is w orth remembering, 
either for games with relatively small 
branching factors, or for the day when 
you upgrade your micro by adding a 
bubble memory. But with even the 
smallest memory configuration you can 
utilize this method to some extent, 
simply by restricting your short look
ahead to a 1-ply search! Let us see how 
this might work in practice, using 
noughts and crosses (tic-tac-toe) as our 
example.

The program generates the three, 
essentially different first moves: the 
central move (location 5), a corner 
move (location 1) and a move in the 
middle o f  an edge (location 2). Those 
of you who have followed my earlier
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articles will know that the moves may 
actually be generated in that order by 
the application of an elementary under
standing of the game.

The program evaluates the resulting 
positions, i.e. the positions it has found 
from a 1-ply search, and sorts them 
so that the best move is examined first. 
We shall assume that our evaluation 
function retains the order in which 
the moves were generated, in which case 
the program next produces the moves 
from position P i , the position arising 
after making the central move (location 
5). In reply to this move there are two, 
essentially different moves, a corner 
(location 1) and the middle of an edge 
(location 2). We generate these moves 
in exactly that order, and then we 
evaluate the resulting positions (Pj t 
and Pj 2 ) using our evaluation function. 
Let us assume that the scores for P , , 
and Pj 2 indicate that Pj j is a better 
position than P 12 from our opponen t’s 
point of view. Then on the basis of the 
1-ply search conducted from position 
Pj we can say tha t the next set of 
moves to  be generated should be the 
successors o f  position P! t . Here there 
are four, essentially different moves: a 
corner on the same edge as the X (loca
tion 3), the opposite corner (location 
9), the middle of an edge adjacent to 
the X (location 2), and the middle of an 
em pty edge (location 6). The program 
then evaluates all four of these posi
tions, and on the basis of the 1-ply 
search conducted from P ! ! it orders 
them in such a way that the move most 
favourable from its own point of view 
is the one which will be expanded first.

Thus the process continues. As each 
bunch o f successor moves is generated, 
the resulting positions are evaluated

and then sorted. Admittedly the sorting 
will be nowhere near 100% accurate, 
but it should certainly be sufficiently 
accurate to result in effective pruning 
when the program reaches the bottom 
of the tree and begins its alpha-beta 
search.

I touched briefly on this method 
in my previous article, but I felt it 
worthwhile re-iterating my point by 
means of this example, because the 
notion of an ordered search is so very 
fundamental to efficient tree-searching, 
and this method is relatively painless to 
program.

The killer heuristic
Imagine that you are playing a game, 
thinking about which move you should 
make next. You come up with the idea 
of making move m , , but then you 
notice that if you do play this move 
your opponent has the very strong 
reply ZAP at his disposal, completely 
wrecking your position. You therefore r  
stop thinking about m] and start to 
think about another move, m 2 , but now 
you have been forewarned because you 
have already spent some of your think
ing time on the discovery of the refuta
tion move ZAP. You therefore look to 
see whether m 2 can be met by ZAP, 
and if so, with what result.

The logic behind this approach is 
not difficult to understand. If ZAP 
kills your prospects of victory after 
you make the move m , , it is quite pos
sible, even likely, that ZAP will ruin you 
after you make the move m 2 . In chess 
and many other games there is the con
cept of the threat, and ZAP moves often 
fall into this category. If your queen is 
threatened and you play a random

move, the chances are that your 
opponent will be able to capture your 
queen on his next turn. Each time you 
think of a move you should first look to 
see if it loses your queen in the same 
way, and if it does so then you will have 
pruned off large chunks of the game 
tree simply by finding the refutation 
move (sometimes called the “killer” 
move) early in the search.

The implementation of the killer 
heuristic is not difficult, but it does 
require the use of extra RAM. At each 
level in the tree, keep a note o f  which 
move produced the last cutoff (this is 
the killer move) and try  that move first 
when examining the next group of 
positions at the same level. This method 
becomes clearer from an examination 
of the following example.

The program has already looked at the 
first move from the root of the tree, 
and returned a score to the root posi
tion. It now examines move m 2, leading 
to position P2 , and soon discovers that 
in reply to m 2 if its opponent chooses 
m 2 1 then the opponent will have impro
ved on his score which is currently at 
the root of the tree. In other words, 
move m 2 1 refutes move m 2 , and the 
program need not look at m2 2 , m23 , 
. . . , etc.

Next the program examines move 
m 3. It knows tha t m 2 j refuted m 2 so 
it first looks at its list of legal moves 
from position P3 to  see if the same 
move as m 2 i can be found in this list 
— if so it examines that move first, in 
the hope of finding tha t here too the 
same move provides a refutation, there
by terminating the search from m 3 
after examining the minimum number 
of branches. If it turns out that m 3 is 
refuted by a different move, then this 
new killer move replaces the original 
one and it is this new killer which is 
looked for first when examining the 
successors to  m 4 .

There are various ways in which this 
heuristic may be refined and expanded, 
but each of them requires still more 
RAM. Instead of storing just one killer 
move at each level, the program could 
store (say) the first five killer moves 
that it encountered at each level and 
keep a note of how often each killer 
was used as a refutation move at that 
level. Each time the count for one of 
the killers was updated, all five killers 
could be ordered so that the next time 
the program reached this level of look
ahead it examined the most frequently 
used killer first, then the second most 
frequently used, and so on.

A nother idea is to store killer moves 
linked to  the moves that they refute, 
and then use this information at dif
ferent depths of search. For example, if 
it was discovered that in a chess position 
the move e2—e4 by White was refuted 
by the reply c7—c5, then wherever 
the move e2—e4 was found in the tree,
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whether it be at 3-ply, 5-ply, 7-ply or 
deeper, the first move to be examined 
for Black would be c7—c5. Again the 
logic behind this use of the heuristic 
is easy to  understand — a decision which 
is bad today will probably be bad in a 
similar situation tomorrow.

The principal 
continuation
When a program has finished its search 
of the game tree, and has decided on its 
move, it will have in its memory the 
path through the tree which it considers 
to represent the best play by both sides. 
Its own best move will be at the top of 
the tree, then the move which it expects 
its opponent to  make in reply, then the 
move which it thinks is the most likely 
reply to its opponent’s expected move, 
and so on. It seems a pity to waste this 
information when so much effort has 
been put into its acquisition, and no 
more memoiy is required to take advan
tage o f  the information than one needs 
for the killer heuristic. Simply use the 
3rd ply move from the current search as 
the first move to be examined when the 
program next begins to  com pute a 
move. The 4th ply move in the current 
search can serve as the “killer” at ply-2 
in the next search; the 5th ply move 
now can be the first killer at ply-3 next 
time, and so on. Very little com putation 
time will be taken up with this method, 
and it is as well to start your search 
looking at vaguely sensible moves.

The Alpha-Beta 
window
This is another trick, inexpensive in 
terms of code, which will often speed 
up the search process. Under certain cir
cumstances it may actually slow down 
the speed of search but if the para

meters are carefully chosen the overall 
effect will be beneficial.

In most games it is true to  say that 
in general it will not be possible to  force 
a substantial gain within the next ply, 
nor will it be likely that the player 
whose turn  it is to move must concede 
a substantial loss. In view of this it 
seems unreasonable to  set the values of 
alpha and beta to and +°° respec
tively at the start o f  the search. Let us 
take chess as our example. We can start 
our search by assuming that White 
(whose turn  it is to move) cannot force 
the win of more than two pawns, and 
that White is not faced with the inevi
table loss o f more than two pawns. We 
can therefore set the “window” to be 
four pawns wide, by assigning to  alpha 
and beta the values o f  minus two pawns 
and plus two pawns respectively. This 
means that when searching for a move 
for White the program will only 
examine moves which, at worst, lose 
two pawns for White, and when looking 
for Black moves the program will ignore 
all moves which permit White to win 
more than two pawns. This process will 
speed up the tree search provided that 
the true value of the root position does 
lie within the window. Occasionally 
though, it will be possible for White to 
win more than two pawns or impos
sible for White to avoid conceding more 
than two pawns. Under these circum
stances the search will terminate w ith
out the values of alpha and beta under
going any change, and the program must 
then think again, widening its window.

The flowchart
The flowchart that follows illustrates 
how the alpha-beta algorithm works 
when backing-up in the tree search. 
This diagram is an abbreviated form of 
figure 4 from Whaland’s excellent article 
(see bibliography).
(i) is the ply number currently under

investigation.
L(i) is a pointer to the list of moves pos
sible at level i (all sharing the same 
parent move at level i—1). 
m(i) is the move, at level i, currently 
being processed.
E(i) is the evaluation of this move.

The left hand part of the tree assigns 
values to the nodes as the search proce
eds. A value o f +°° is assigned as initial 
values to nodes at odd depths, and — as 
initial values to nodes at even depths. 
These are the values which are to  be 
bettered if a candidate node is to be 
acceptable. The program compares the 
value of E(i) with E(i—1) and replaces 
E(i—1) with E(i) if E(i—1) is “worse 
than” E(i). To be worse than E(i), it is 
necessary for either: E(i—1) to  be 
greater than E(i) and i to  be even; or 
E(i—1) to be less than E(i) and i to  be 
odd.

When there are no more moves to 
consider from a particular node, the 
value o f  E(i—1) is compared with 
E(i—2), and so on, back up through the 
tree, until E ( l)  replaces E(0) whereupon 
the move leading to the evaluation E (l)  
is the best move found so far from the 
root of the tree. Once all moves from 
the root have been examined (or search 
time is exhausted), this move is played.

The right hand side of the flow chart 
performs the pruning made possible by 
the alpha-beta algorithm. When a new 
value of E(i) is found, the alpha-beta 
routine compares it with the evaluation 
at ply i—1. If a cu toff is found the poin
ter L(i) is set to zero to terminate the 
search of nodes at level i.

Task for the month
(If you have finished last m on th ’s task 
you will find this one much shorter.) 
Write a program to play noughts and 
crosses, taking advantage of symmetry 
and employing the alpha-beta algorithm. 
Search the whole of the game tree using 
the primitive evaluation function: pro
gram win = +1, opponent win = —1, 
draw = 0. Generate moves in the order: 
centre, corners, middle of edges. (Thus 
far as in last m o n th ’s task.)

Add, in turn, routines to use the 
killer heuristic in its simplest form, and 
a modification to set the alpha-beta win
dow to —0.9 and +0.9. Note the effect 
that each of these changes has on the 
time taken to search the whole of the 
game tree from the initial position. Add 
a routine to  make use o f  the principal 
continuation, and test this by timing the 
program’s com putation, with and w ith
out this routine, after one move has 
been made by each side (remember to 
use symmetry here also).

The results should bear ou t the asser
tions contained in this article.
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SYSTEMS

WORD PROCESSING
Compiled and edited by Mike Knight of Mike Rose Micros

VJe’ve all read about the micro revolution in the office. Visions are created o f  rooms filled with robots  
communicating with humans via television-type screens or in squeaky dehumanised voices and speaking 

to each o ther by  means o f  an all powerfu l com puterised master controller.
The reality is som ewhat different. The major office revolution is in fact occuring in word processors, 

and i t ’s to  that area that we are turning our a ttentions this month.

Objectives
The objectives of a word processing 
system are to enable the acceptance, 
storage, am endment and manipulation 
o f textual style information, allowing 
for its printing ou t to a predetermined 
format and including (if necessary) 
variable external data.

Who would be likely to use a word 
processing system? Well almost anyone 
who uses writing to communicate, 
qualifies: obviously that includes 
anyone whose writing is published — 
such as authors, reporters and con
tributors to magazines such as myself. 
But publication is no t the sole preserve 
of the media industry . . . what about 
anyone who submits written reports? 
Almost any manager would qualify 
on that basis.

In fact if you consider most 
products or services offered by 
businesses, the process through which 
they go almost demands written 
communication in order that they 
succeed. Potential customers have to  be 
informed, whether by direct media 
advertising, sales brochure or mail shot. 
Our “ prospect” , once attracted, 
will probably need to  be told in detail 
exactly how he will benefit, once again 
probably in a written proposal. Having 
decided to “b u y ” he will need to  know 
how to  use the product or service.

Where will he get this information? 
Probably from user guides, manuals, 
operating instructions or system 
descriptions — all written in normal 
fashion. And he’ll almost certainly 
need to know exactly what he’s 
getting for his money — and this is 
usually contained in a written 
contract.

In fact, once having attracted  a 
customer the whole process starts again 
since he is likely to be a good 
potential client for other products and 
services. So a word processing system 
can help us to get customers, to hold 
their interest and to expand the 
revenue we get from them.

Functional 
requirements
Once he has decided that a word 
processing system might be of use to his 
business, the potential user will need to 
know exactly what he can expect from 
it.

There are two divisions o f the 
functional requirements, Editing and 
Printing, and these can be sub-divided 
into essential and preferable features.

Editing
1. It is essential to be able to enter 
tex t and have it displayed on a 
screen. Then we must be able to find 
any part of that text by scrolling the 
screen up or down to  the correct line or 
passage.
2. We must be able to insert to and 
delete from any part o f the text by 
referring to  a character, word, line or 
paragraph. We must also be able to 
move any part of the tex t around. To 
do this we must be able to  mark the 
part to  be changed.
3. We will expect no less of our word 
processor than of our typewriter and so 
will wish to be able to  set and clear tabs 
to allow for indented or columnar 
format.
4. We will want to  be able to change a 
word or string o f  words throughout 
the text w ithout having to search 
through manually.

Other useful functions that we would 
like are:
1. Word-wrap . . . the ability to carry on 
entering tex t w ithout regard to  line 
length; a word which is too long will 
automatically be transferred to the next 
line.
2. If we have many letters to send with 
the same content we will wish to be able 
to take names and addresses 
automatically from another file.
3. A repeat function and automatic 
centring are useful for tex t design, 
particularly if our ou tpu t is to be used 
for advertising or sales work.
4. A nother very useful feature is 
on-screen tex t formatting which enables 
us to see the “ look” of our text w ithout 
printing hard copy.

Printing
1. We must be able to  set both vertical 
and horizontal margins.
2. We will require a variation of line 
spacing — just as we have on our type 
writer.
3. We will also want to  be able to set 
our page length so that on long 
docum ents we can continue on to the 
next page automatically.
4. We should have the ability to set for 
right hand justification so as to be able 
to produce “blocked” printed matter.

Other useful functions include:
1. The ability to underline any part of 
the text.
2. The ability to double strike or bo ld 
face any part of text for added impact.
3. The ability to num ber or title pages.
4. The ability to include both upper 
and lower case.

5. The ability to  create in-text 
diagrams, using normal keyboard (eg. 
graphs).

In the next two sections I look to see 
how eight of these packages meet these 
requirements.

Evaluations
WORDSTAR
This package is supplied on disc at an 
average cost of £250. I t ’s available from 
many outlets throughout the country. ..  
here’s a short list:
Compelec Business Systems, London 
(01-636 1392) who market the system 
under the name Simpelec Word Pro
cessing System, Byte Shop/Computer- 
land group who are based in London 
but have countrywide outlets (01-554 
2177), Metrotech, Uxbridge (Uxbridge 
57780), London Com puter Store, 
London (01-388 5721), Telesystems 
Ltd, Gt. Missenden (02406 5314) and 
Lifeboat Associates, London (01-379 
7931).

The package comes supplied with an 
extensive user’s manual covering every 
aspect of use, starting with an overview 
o f the system and going through each 
function in turn. There are also 
sections on System Requirements, 
Installation and Modification. For the 
technically minded amongst us this 
manual gives all necessary information 
bu t for those no t fully acquainted with 
com puter jargon, I feel a training course 
would be advisable.

MicroPro International Corporation, 
the authors o f  the software, recommend 
an 8080/8085/Z80 Microcomputer 
with a minimum of 44K RAM, a screen, 
CP/M or a similar operating system, two 
floppy disc drives and a printer. 
Although they state that the system 
will run perfectly well on  this minimum 
hardware they do recommend tha t more 
RAM is added for systems which will 
be used intensively in word processing 
applications involving docum ents more 
than a few pages long.

The cost o f this minimum hardware 
varies from around £3400 (London 
Com puter Store) to  £6300 (Simpelec 
System 1). Most o f these outlets offer 
installation services and software main
tenance, including replacement of 
corrupted discs or bug fixing — often  at 
a small cost. Training however is not 
always provided — so check before you 
buy.

THE ELECTRIC PENCIL 
This product is supplied as part of a 
complete hardware/software package 
selling under the trade name of
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TASKS Wordstar Electric

Pencil
Wordcraft XTAL Templeman T.A.P. C.M.C. Magic

Wand

EDIT

Video editing * * * * * * * *

Scrolling * * * * * * * *

Insert/delete * * * * * * * *

Move * * * * * * * *

Cursor motion * * * * * * * *

Set/clear tabs * * * * * * *

String search/replace * * * * * *

Word wrap * * *

Read to/write from  
additional files * * * * * * *

Repeat * * * * *

Automatic center * * * * * *

On-screen text 
formatting * * *

PRINT
Vertical/horizontal 
margins * * * * * * * *
Vary line spacing * * * * * * * *
Vary page length * * * * * * *

Right justify * * * * * *

Underline * * * * * *
Double strike/ 
boldface * * *
Number/title pages * * * * * * *
Upper/lower case * * * * * * *
Text diagrams * * *

COSTS
Software £ 250 £ 325 £ 140 £ 500 £ 25 £ 25
Hardware (minimum) £34 00

-£6300
£2900 £1425tape

£1800disc
£1400+
printer

£1200 £1250tape
£1990disc

Both <£3400
-£6550

£19 50 £3225 £1825tape
£2200disc

£1900+
printer

£1225 £1275tape
£2015disc

£4300

Wordstation. I t ’s supplied by London 
Computer Store, London (01-388 5721) 
for the inclusive price of <£1950.

The full system contains a TRS 80 
Level II microcomputer with a 16K 
memory, keyboard, cassette recorder 
and a daisywheel printer. The system is 
supplied with an excellent, easily under
standable operators manual and I’m 
sure any experienced typist could 
familiarise themselves with the system 
in a very short time.

London Com puter Store will supply 
full hardware maintenance for 12% of 
the cost and will replace any tape which 
corrupts.

WORDCRAFT
This product is available from two 
major distributors, Dataview Ltd, of 
Colchester (0206 78811) and Hipposoft 
of Derby (0332 366803) and is available 
countrywide from Commodore and 
Petsoft dealers. The cost o f the package 
is £325.

There are two versions of this soft
ware and both are on disc. The first is 
designed to run on a 32K Commodore 
PET, with a 3040 Dual Diskette drive 
and a choice o f  ou tpu t printers 
(available from Commodore dealers) 
and the other on Com puthink Disc 
Drives, designed to run on both the 
PET and ACT series o f computers 
(available from Petact dealers).

The minimum hardware is estimated 
to cost from £2900.

There are about fity users of the 
Commodore version and twelve users of 
the Com puthink disc version. Dataview 
offers an “open line” for dealers and 
customers alike to answer any queries 
about using the program.

The manuals come with the package. 
Full technical docum entation is 
supplied in the first and the second is 
an excellent step by step instruction 
book designed specifically with the 
novice in mind.

XTAL TEXT PROCESSOR 
VERSION 1.1
This is available from Crystal 
Electronics, Torquay (0803 22699) and 
is supplied on tape or disc, price £140 
plus V.A.T., which includes a hardware 
lower-case generator.

The minimum hardware required to 
run the system is a 32K disc-based 
Apple system which, with Applesoft 
and a printer (Anadex), costs approxi
mately £1800. Tape users can run on a 
16K system with printer at an 
approximate cost of £1425.

Crystal Electronics give a 12 
month guarantee for any defects or 
major updates which should have been 
included in the first instance. The 
package is supplied with limited 
instructions in hard copy and step by 
step instructions are held within the 
program.

TEMPLEMAN SOFTWARE WORD 
PROCESSING PACKAGE 
This package is available from 
Templeman Software Services, S trat
ford on Avon (0789 66237) or from 
ITT distributors. It contains two 
programs which are linked 
automatically and comes supplied with 
operating instructions. The program is 
written in Palsoft BASIC and is supplied 
on disc.

The minimum hardware required to 
run the system is a 48K processor, 1 
disc drive and a screen which

Templeman estimate to cost around 
£1400 — to which must be added the 
cost o f  a printer. The hardware can be 
expanded with the addition of more 
discs for extra on-line storage at the 
approximate cost of £425 each. The 
software alone is sold for £500.

On site installation service with 
full telephone backup is available plus 'A 
day training at no charge. Longer 
training courses can be arranged if 
required. If a user corrupts the 
supplied program a new disc is 
supplied and bugs are immediately 
rectified. Templeman do not feel 
personalisation is required for a word 
processing package bu t will customise a 
package if required.

HARTFORD SOFTWARE TEXT AND 
ADDRESS PROCESSOR 
At present Hartford Software, Hartford 
(0606 76265) are the sole distributors 
of this package. I t ’s supplied on cassette 
at a cost of £25 bu t a disc based version 
is planned in June. The software is 
supplied with full and concise 
docum entation and it’s claimed that 
formal training is unnecessary. The 
system is very simple and I believe 
the docum entation does meet 
H artford’s claim.

The minimum hardware required to 
run the system is an 8K PET although 
two cassettes are needed to be able to 
use all the facilities. The minimum 
configuration would cost from £1200 
depending on the type of printer used. 
A second cassette tape unit would cost 
£55. The later, disc based, version will 
require a further outlay of £900 for a 
disc drive unit. No installation service is 
Cont. on Page 116

86 PCW



Scintillating Softw are
The bright spark of brilliance comes to 

PCT, TR5-80, Rpple, flascom, Compucolor 
and CP/m Systems.
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“ Micro mania hits London —staggering success—the sort of frenzy 
usually seen at January sales.” Datalink (16/7/79)

9 One
you dtTheVC^mbley Conference Centre

22-24 July, 1980
Last year's Show broke all records and made headline news in many newspapers. The 1980 Show with it’s /  
exhibition, international conference and one-day seminars, adds up to the most significant microcomputer /  
event ever held /

Join the top names in the business and reserve your space now—and remember exhibitors who /  , 6̂  
have also booked for the Mersey Micro Show are entitled to a 10% discount on both events!

Seminars held on the first two days will inform the business man of the many ways micros 
can be used as a commercial aid, both in the office and the home. The seminar on the 
third day will be devoted to education applications.

In addition, a two-day international conference will examine the state of the art in 
microelectronics with distinguished speakers from the UK and overseas

Return this coupon or call Jane McBarnet at Online Conferences Ltd. 
Argyle House, Northwood Hills HA6 1TS.
Telephone: Northwood (09274) 28211
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Continued from page 61

board 6502 systems KIM,
SYM and AIM 65. The rest 
of the book makes reference 
to the SYM system in nearly 
all its programs but this need 
no t worry any AIM, KIM or 
even PET owner because the 
software changes required 
to use alternative 6502 
systems are slight (only I/O 
port addresses).

Chapter 4 is where it all 
starts and where I become 
slightly uneasy. The 
applications are developed 
using two “applications 
boards” with relays, speakers, 
LEDs, etc. In the first list of 
parts is “ 120 V AC plugs” , 
indicating on which side of 
the Atlantic this book is 
more at home. Extreme care 
should be exercised when 
connecting any 240 V device 
to a relay for computer 
control — PCW would hate 
to lose any of its readers!

After dealing with the use 
of relays and loudspeakers, 
we have our first application 
— a Morse code generator, 
quickly followed by a time- 
of-day clock, a home control 
program (based on the time-of- 
day clock) and a telephone 
dialler (not for the UK). The 
second part of the chapter 
gives examples of useful 
techniques — a siren, sensing 
an input, pulse measurement 
and a simple music program. 
All very interesting and very 
basic.

Chapter 5 “ Industrial and 
Home Applications” is a 
collection of fairly major 
projects — a traffic light

controller, a 5 x 7 do t matrix 
LED, a music program, a 
burglar alarm, a m otor 
controller and a heat sensor. 
All are well described and 
interesting. The book ends 
with a pleasant surprise — a 
6502 Assembler w ritten in 
BASIC — the bad news is that 
it is Hewlett-Packard BASIC 
which is as unlike most micro 
BASICs as is possible. 
However, it would no t take 
long to  convert it and i t ’s an 
additional reason to buy 
the book!

All the control programs 
are written in 6502 assembler. 
It may seem almost 
unnecessary to make this 
point because high level 
languages are well known 
to be of little use in control 
tasks, bu t it should be noticed 
that there are BASIC 
extensions specially for 
control applications — 
XYBASIC, LAB BASIC -  
tha t would minimise the 
software problems. I hope 
tha t one day someone will 
write a book on general 
control applications w ithout 
making reference to  a 
particular micro, by using a 
high level language.

In conclusion — the 6502  
Applications B ook  is well 
written, interesting, stimulat
ing and an excellent 
companion for Programming 
the 6502, but we still have a 
long way to  go before 
microprocessor control is an 
easy subject.

A ll three books in this section 
are available from  LP Enter
prises.

uuhv cuoose
♦  ♦ ♦ ♦ ♦
♦  ♦ ♦ ♦ ♦  
♦ ♦ ♦ ♦ ♦ ♦  
♦ ♦ ♦ ♦ ♦ ♦  
♦ ♦ ♦ ♦ ♦ ♦  
♦ ♦ ♦ ♦ * *  
♦ ♦ ♦ ♦ ♦ ♦ + ♦  
♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

♦  ♦ ♦ ♦ ♦  
♦ ♦ ♦ ♦ ♦ ♦  
♦  ♦ ♦ ♦ ♦ ♦  

♦ ♦ ♦ ♦ ♦ ♦ ♦
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COMPUTER ANSWERS
Each month Sheridan Williams and his panel o f  consultants answer readers ques

tions. Topics may be hardware — from kits to mainframes, or software — from  
differential equations and statistics to file handling or sorting; the choice is 

yours. Send yo u r  questions direct to Sheridan Williams at 35  S t  Julians Road,  
St. Albans Herts.

American 
purchases
I ’m going to  New York 
shortly and am considering 
the purchase o f  a PET or an 
Apple whilst there. Will you  
please advise me about such 
things as modifications 
required and the availability 
o f  parts if I require to  operate 
it in the UK. Also, what is 
the position regarding 
customs VAT?
AGA Mascarenhas,
Wembley

Personally, I’m all in favour 
o f  this type o f purchase 
although it does have a few  
disadvantages. However, first 
the choice o f  computer and 
the question o f  what m odi
fication are required. Both  
machines will be 110V  and 
the simplest solution is to  
purchase an auto-transformer. 
The capacity required is not 
large (150V A  is adequate 
although 250V A  will give the 
extra margin). Suitable 
sources are RS Components  
or Barrie Electronics Ltd.,
The Minories, London, EC3 
(01-488 3316). Alternatively, 
you could m odify the 
internal power supplies. The 
Apple, however, has a 
switched-mode supply and 
is not easily modified — you  
would be better o f f  buying 
a new 240V  supply from 
ITT (approx. £ 1 10 ) and keep
ing the 110V  supply for 
spares. The PET uses a 
normal supply and you could 
replace the transformer with 
a 240V  primary (£35): (by  
the way, d o n ’t bother asking 
Commodore for one — they  
d o n ’t like people bypassing 
their dealers). However, some 
dealers may be prepared to  
supply you with a transfor
mer on the “ QT”. Also, some 
reader out there may have 
done the same modification  
but using a different transfor
mer — I ’d like to  hear from 
you.

Apart from the mains 
voltage, the PET needs no 
further modifications. The 
Apple will com e without a 
UHF modulator board 
so for a better display you  
ought to  consider buying a 
small monitor (£90) — or, 
alternatively, take a good  
look at the article in March’s 
PCW on cheaply converting a 
TV set to  a monitor. You 
w o n ’t be able to  use the

Apple colour facility because 
you w o n ’t have the PAL 
board — nor will you  be able 
to buy it over the counter in 
NY. Eurocolour boards are 
advertised in this country but 
as far as I know they aren’t 
available and therefore the 
quality is unknown.

In my opinion, the Apple  
is still the better machine to  
buy but only get a 16K ver
sion and then buy the extra  
32K o f  RAM for ?130  (total) 
from the States (try ringing 
California Digital on 213-679  
9001  while you  are over there 
and use Access or Barclay- 
card). D o n ’t get conned by 
the big memory PET. It 
might seem reasonable to  up
grade the 16K version to  32K  
by only buying an extra 16K  
o f  RAM -  WRONG! You  
have to throw away the 
“funny” memory already 
fitted and buy a complete  
set o f  32K chips — which, I 
personally, think is a bit o f  
a nerve and NOT VERY  
WELL PUBLICISED.

I was surprised to  find 
hardly any computer shops in 
New York. The only one that 
I used was The Computer 
Factory, 485  Lexington  
Avenue (0101-212  687  5001)  
but even they were out of  
stock o f  the items I wanted. 
Therefore, ring them before  
you  go to  check on  the  
availability o f  your Apple (!) 
and, if possible, reserve it. 
Agree too  on the method o f  
payment and be prepared for 
quite a heavy sales pitch. 
Resist the tem ptation to  buy 
any software as most o f  it is 
unadulterated rubbish.

Both computers com e  
adequately boxed and can be 
shipped as excess baggage but 
check with the airline that 
they can take it when you  are 
confirming your return flight 
reservation in NY. D o n ’t 
come back on the TWA 
1700hrs flight as i t ’s very, 
very popular. The Apple is 
in a conveniently sized box  
that can just about be carried 
under one arm. The PET 
box  is huge and you  need 
both arms and large biceps 
to carry it. D o n ’t forget too  
that the PET has a fragile 
cathode ray tube that 
could get broken if handled  
roughly in transit by the 
luggage people at either end. 
The Apple is therefore 
infinitely more robust in this 
respect. Beware also o f irate 
American ladies who berate 
you for taking your pet on an 
aeroplane without putting air
holes in the box for it to  
breathe — a true story!

When you enter England, 
declare your computer and

produce your receipt. With 
only one, you  may be lucky  
and just have to  pay at the 
desk to  the duty officer.
More likely you will have to  
find your way to  the 
clearance (?) office and go 
through the rigmarole o f  
incomprehensible forms. But 
do not despair, there are 
people to  help you (for a 
small, reasonable fee) called 
Customs Clearance Agents.
I used Greyhound Courier 
Service (01-570 1018 09 7 5 )  
who for a flat fee o f £15  
eased me through the paper 
jungle. Again, give them a 
ring beforehand and confirm  
meeting arrangements, 
method o f payment etc for 
import duty and VAT.

The only disadvantage 
now is if  your computer goes 
wrong. You obviously have 
no claim anywhere in this 
country. If i t ’s an Apple 
that you have bought then  
I for one repair those, but if 
you  have instead opted to 
choose a PET then I suggest 
that you try Petalect in 
Woking as m y dealings with  
them have always left a very 
favourable impression.

Hopefully, this and pre
vious replies have answered 
all the queries regarding the 
purchase o f  com ponents and 
computers from America. We, 
in this column, feel that per
haps it is now time to call a 
halt on this topic — at least 
for a while.
M. Dennis

Sporting times
In order to  record the finish 
times o f a large number of  
orienteering (a form o f  cross
country running) com peti
tors, our club would like to  
purchase a digital clock with  
a print-out and storage facili
ty . On the print-out we need 
a reference number and the  
com petitor’s time (to the  
nearest second). Storage is 
needed to  cope with the  
situation o f  competitors fini
shing closer together than  
the printer is able to  keep up 
with.
R. Matthews,
Lichfield, Staffs
I am delighted to  see that 
you  feel micro-electronics 
may have a way o f  helping 
such a rapidly growing sport 
as orienteering.

I am not immediately  
aware o f  the commercial 
availability o f precisely the  
equipment you have in 
mind, but the same results 
can certainly be obtained, 
and in a variety o f  ways. As 
usual, the more refined the

m ethod, the greater the cost. 
At the one extreme you  
could do the job with a 
domestic battery digital clock  
and a “Polaroid” camera. At 
the other, £1 5 0 0  should buy  
you a “PET” computer with  
a built in timing function, a 
printer, and a converter to  
give you  mains power from a 
car battery. The latter high
lights one o f  the main 
problems with most o f  the 
sophisticated approaches — 
the need to provide 240 volts 
A.C. in the middle o f  a field!

In between these extremes 
one real contender is the  
Rockwell “AIM 6 5 ” . £370  
will buy you the machine 
com plete with 20 column  
printer, a BASIC interpreter 
and, I suspect, enough  
memory for your purposes.
It only needs 6 voits DC t 
apart from the printer which  
takes 24 volts (and which  
would run o ff  tw o car batter
ies in series). At that price the 
equipment is uncased. For 
about another £100  you  
could get a specially fitted  
case for the “AIM 6 5 ”, ideal 
for transportation to events. 
At about £65 0  there is a ver
sion com plete with case, 
mains power pack unit, and 
an acoustic coupler for 
connection to  other com pu
ters via a telephone line. . . 
but th a t’s going way beyond  
your presently envisaged 
needs.

The only snag with this 
system may lie with the 
timing — there could be a 
need for some assembly 
language programming. Hope
fully the supplier would be 
able to  do this for you. . . 
alternatively one o f your 
members may already have 
the necessary skills. Then  
again you  could approach 
your nearest computer club. 
By keeping the 5 -volt power  
on the whole time you could  
record start times as well as 
finish times (in each case the 
operator would just, have to 
enter the com petitor’s 
number on the keyboard); 
the time taken by each 
competitor could then be 
automatically printed out. Of 
course, this depends on there 
being enough time to  move  
the unit from the start to  the 
finish point — in between  
the last competitor setting  
out, and the earliest one get
ting hom e — which in turn 
depends on the course and 
the number o f  competitors 
(or so my limited knowledge  
o f  orienteering suggests).

If you could interest the  
British Orienteering Federa
tion in establishing a demand  
for a reasonable number of
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timers o f  the sort you  
describe, then it might be 
possible to  persuade a 
manufacturer to  produce 
something that exactly  
meets orienteering needs at 
perhaps a low er cost. I know  
o f at least one company that 
might take up the idea.
P. M cllm oyle

Micros in school
Our school has firmly decided  
to  buy a computer, but is 
still undecided as to  whether 
to  buy a PET, Tandy, N A S 
COM or whatever. I would be 
obliged for your views on this 
matter.
P. Messer,
Croydon.

Having decided that you  are 
going to  buy a computer 
means you  have overcome the  
first hurdle. However, my  
views on the particular 
machine will depend a great 
deal on where you  intend 
going from there. Will you  
use the computer to teach 
computer science or data pro
cessing? What level would  
these courses be? Will the  
computer be used in other 
subject areas? Maybe you just 
want the computer to  stimu
late interest — perhaps y o u ’d 
form a hobby club around it. 
There are other questions. 
Have you  the teacher re
sources to  make good and 
effective use o f  it? Will you  
require the computer to  
handle BASIC only or will 
you need to program in 
assembler/Fort ran/Algol/ 
Pascal/Forth etc? Are you  
thinking o f  expanding the  
system at a later date by  
adding a printer, discs, a 
plotter, more mem ory etc?

I am sorry to  have posed  
so many questions, but there 
are so many machines around 
that I must know more about 
your requirements. Here are 
my views on choosing a co m 
puter system for a school:
1. It must be as cheap as 
possible.
2. It should utilise any exist
ing equipment available at the 
school — e.g. teleprinter, TV, 
cassette tape reader.
3. It should provide both  
assembly language and high- 
level language capabilities.
4. It must allow gradual ex 
pansion as and when funds 
allow.
5. It must be robust and elec
trically safe; therefore it 
should be enclosed in a strong 
case.
6. It should be reliable and 
easy to  repair.
7. There should be good hard
ware and software manuals.
8. It must be able to support 
several users.
9. Software exchange is very 
important — is there a user 
group, or somewhere to  ex 
change ideas?

Perhaps item 9 is the most 
important as few schools 
have experienced program
mers as teachers; even if  they  
do they will rarely have any

spare time in which to  deve
lop good applications pack
ages. Just because most 
microcomputers are BASIC  
does n o t  mean that software 
is exchangeable — far from it. 
There are dozens o f  BASIC  
dialects, and several different 
cassette formats.

D o n ’t just take m y advice
— ask around in your area. 
There should be som eone c o 
ordinating computer  
education and w ho already 
has a policy about hardware. 
Only by cooperation can you  
achieve the most for the least 
effort. For example in Hert
fordshire all computer  
education is coordinated by  
Hatfield Polytechnic’s 
“Advisory Unit for Computer 
Based Education” . They  
make recommendations and 
policy statements to  all 
schools in the area — you are 
not forced to  abide by their 
views, but if  you  do, you  will 
be greatly helped. There 
should be a similar group in 
your area.

For m ost o f  the reasons 
stated above a great many 
authorities have decided to  
standardize on the Research 
Machines 380Z. The 380Z  
satisfies all requirements 
except for price (which is a 
bit high) and the quality o f  
the manuals. Both these 
faults could be rectified 
easily. For out-and-out value 
for m oney the PET/Tandy/etc 
are hard to  beat and if  you  
find them unable to  satisfy 
your requirements, at least 
you can easily sell them  
through PCW’s Transaction 
File, at reasonable prices.

Please keep an open mind 
about computers because 
there are many that I haven’t 
mentioned, and each will 
have its good points.
S.W.

Peeksand 
pokes
I am writing to  you in the 
hope that the functions 
PEEK and POKE can be e x 
plained more fully. Also I 
would like advice on a hom e  
system similar to  the PET 
that I can assemble myself.
M. Settle,
Wendover, Bucks

PEEK and POKE statements 
allow a BASIC program to  
directly access locations in 
memory. POKE 32768 ,25 5  
will store F F h  in location  
8 0 0 0  h . The statement X= 
P EEK (32769) will read what
ever byte o f  aata is stored on  
location 8 0 0 1 h  and store 
it in the variable X. PRINT X 
will display that value as a 
decimal number. Neither 
instruction is particularly con 
venient to  u se ; most programs 
written in machine code use 
hexadecimal whereas BASIC 
programs refer to  everything 
in decimal. You have to  
convert everything as you  go 
along.

Care must be taken when

microtrend
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using PEEK and POKE 
because if you get the value 
wrong and POKE a wrong 
location you could quite easily 
corrupt your program, or 
even the BASIC interpreter 
itself. In the majority o f cases, 
PEEK does not suffer from 
this problem ; however some 
circuits may detect a specific 
address and reset a latch (or 
some other similar function) 
when they see this address. 
You should therefore use as 
much care with PEEKing as 
you use with POKEing. D on ’t 
forget that you cannot POKE 
a memory location that 
doesn’t exist (i.e. there’s no 
RAM or ROM there). Perhaps 
therefore you  can see why  
mainframe computers do not  
allow you to  use PEEK and 
POKE.

I am afraid that your com 
puter requirements are rather 
vague. If by a PET you  mean 
a kit com plete with metal
work, TV screen, computer  
etc. then I’m afraid there are 
none that I know o f  on the 
market. If, however, you  
mean that you want to  start 
programming in BASIC as 
quickly as possible using an 
existing TV set then three 
kits spring to  mind. They are 
the OHIO superboard, the 
Compukit UK101 and the 
NASCOM 2.

If you want immediate 
expansion to  a disc based 
system then only  the OHIO

currently offers this (though  
I personally haven’t seen one). 
None o f  the three is what I 
would call well supported by  
the manufacturers — loud  
promises for no goodies 
seems to be the order o f  the  
day and I have to  say that I 
find this situation appalling. 
Out o f  the three kits, the 
NASCOM 2 offers more bytes 
per buck than tne other two, 
but d on ’t forget that the disc 
drives have been promised for 
a long, long time. And, by the 
way, since they are all in 
popular demand, d o n ’t part 
with your m oney unless you  
have been guaranteed that 
they are in stock.
M. Dennis.

Facts on FORTH
I should be most obliged if 
you could tell me about 
FORTH, including references 
to  books, articles etc. I should 
also be interested to  know  
whether it has been imple
mented for CP/M. Incident
ally, I have a Sorcerer and 
believe there is a suitable  
compiler for the TRS80.
H. Martin, York.

FORTH is an interactive 
language. It’s ideally suited to  
microcomputers as it only  
requires 5-6K bytes for a 
com plete system consisting 
o f  the interactive FORTH

compiler running stand-alone 
as its own operating system, 
assembler written in FORTH 
and a text editor.

About 2K bytes written  
in assembly language form a 
kernel o f  som e 40 FORTH  
words, sufficient to  define 
the rest o f  the language. Other 
“ words” are then defined in 
terms o f these or using the 
FORTH assembler. These 
definitions are stored in a 
“ dictionary” which is a list 
o f  addresses o f  the words 
making up a definition.

Typing a FORTH word on 
the keyboard causes the dic
tionary to  be searched for 
that word, and if found it is 
executed. Certain words allow  
the definition o f  new words 
or even new data types. Para
meters are passed between  
words using a reverse-Polish 
stack familiar to  users o f  the 
Hewlett Packard calculators. 
Global variables and constants 
may also be used if required.

Normally a disc is used 
for program storage; it’s also 
used as “ virtual m em ory” 
organised as any number o f  IK  
byte blocks. Only tw o blocks 
can be in memory at any one 
time. If access is requested to  
a block not currently in 
memory, the FORTH will 
first free a buffer by writing 
its contents back to  disc if 
it had been changed, and then 
reading the requested block 
from disc. Thus “virtual

m em ory” for program or 
data storage is only limited  
by the disc space available.

FORTH was developed by 
C. H. Moore around 1970 and 
he now markets the language 
through FORTH INC. He’s 
represented in the UK by D.E. 
Butler, 239  Kimbolton Road, 
Bedford. FORTH products are 
also available from COMSOL 
Computer Solutions Ltd, 87  
Briar Road, Shepperton,
Middx. Two FORTH Inc books 
are available from COMSOL, 
The Micro forth Primer  and 
Using Forth  and they come  
out around £8 and £13  
respectively, post paid.

A CP/M version called 
STOIC is available on Vol. 23 
o f  the (JF/M users group man
ual. FORTH for the PET using 
cassette is available from Pet- 
soft as is a version called 
FIFTH, which is said to com 
bine the advantages o f  FORTH  
and PASCAL. The following  
references may be o f  interest:
1. “ FORTH a new way to  

program a minicom puter”
1974  Astron. Astrophys. 
Suppl. 15 pp. 479-511.

2. “ FORTH for Micro
computers” Dr. Dobbs 
Journal N o .25 pp.21-27.

3. “ FORTH dump programs” 
Dr. Dobbs Journal N o.28 
pp.26-28

4. “ FORTH’s forte is tighter 
programming” Electronics 
March 15 1979.

John Yale.

data tablet 
digitizer
dunwm/uiphicj id
The latest a d va n c em e n t in the  sphere  of da ta  
input th rough a tab le t digitizer has a 
flexibility  that gives it a  w ide  application in 
technical, industrial and scientific projects  
The ‘ID ’ (intell igent digitizer) has a built-in 
m icroprocessor which im plem ents  im portant 
features  such as a  re loca tab le  origin, 
increm enta l m ode , output d ata  fo rm atting  
and many o th er valuable advantages  
inherent in the  S u m m ag ra p h ics  ‘ID!

W r i t e , p h o n e  o r  c o m p l e t e  c o u p o n  f o r  f u l l  
i n f o r m a t i o n .

Cassette Duplicating Supplies
NOW OFFER YOU

PYRAL
M IC R O PR O C ES SO R  CASSETTES  
PO S TA L PACKS

Cl 5 C20C12

10 Pack £4.85 £5.05 £5.35

50 Pack £21.45 £22.45 £23.95

100 Pack £40.55 £42.55 £45.55

PYRAL
FLOPPY DISCS -
fo r example 5% " postal packs

10 Pack 50 Pack 100 Pack 

£28.35 £127.00 £240.00

The price quoted includes packaging, postage and 
VAT. Cheques or postal orders with order please, 
payable to 'Cassette Duplicating Supplies'.

Orders and enquiries to:- 
F R A N K  W H IP P  -  0 2 9 6  6 2 2 8 3 7

5 Pack 
£17.00

•  O O O  S ales  O f f i c e :
1 5  I c k n i e ld  C lo s e  

O  O  O  W e n d o v e r

o o o o  A y l e s b u r y
n  H P 2 2  6 H G

O O O O  T e l :  0 2 9 6  6 2 2 8 3 7
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THE COMPLETE 
PASCAL

BY SUE EISENBACH AND CHRIS SADLEP 
CHAPTER8 TOP-DOWN DESIGN

The principles involved in top -dow n  design are o f  universal application — regardless o f  language; use o f  this clear and 
logical m e th od  will invariably result in quicker and more successful writing o f  programs.

In this chapter o f  The C om plete  Pascal we shall tackle a large-scale te x t  formatting program from scratch, 
showing h o w  it can be constructed  from the to p  down. We have chosen this particular program because i t  offers  

readers som ething very much worth  implementing, whatever their particular interest in personal computing.

1. INTRODUCTION

The question is often posed as to  which 
language is “ the best” . As with so many 
things, there is no hard and fast answer 
since the most appropriate language 
usually depends somewhat on the appli
cation for which the programs are being 
written. In this series, BASIC has fre
quently come in for a (perhaps unwar
ranted) drubbing, largely because some 
familiar basis was required with which 
to compare PASCAL. Having now 
covered the major features of the lan
guage, the time has come to  slot 
PASCAL into its rightful place — suit
able for medium to large applications 
with complex logic where the advan
tages of structure can make themselves 
felt and which are going to be run 
sufficiently frequently (i.e. not “one- 
off” ) to  make the bother of compilation 
and linking worthwhile.

If, in the course of the discussion 
which follows in Section 3, you should 
ever feel overwhelmed by the complexi
ties of interpreting formatting com 
mands or shuttling segments of text 
backwards and forwards, you should 
consider the joys of implementing the 
same problem in, say, FORTRAN 
where text-handling can be a nightmare, 
or the much abused BASIC whose 
strings are easy to manipulate as a whole 
but difficult to fragment. Above all 
compare the readability of the PASCAL 
code with that of its would-be rivals. All 
the formatting can be elegantly contain
ed in a single data structure and all the 
conditionals can employ named Boolean 
variables rather than numerical flags.

2. TEXTFILES

Before embarking on a specification for 
a tex t formatting program and discus
sing the programming strategies associa
ted with a top-down implementation it 
will be necessary to consider the provi
sion PASCAL makes for the control and 
manipulation of textual data. During 
execution, the program may need access 
to a variety of external media. On discs 
or magnetic tapes the program will 
access a file. As described in Chapter 6, 
the key features of a file are that it is 
external to the program; and its com po
nents are all of the same, predefined 
data type; and that the program com 
municates with the file by means of a 
buffer variable and the reserved words 
GET and PUT. By contrast, when the 
program communicates with a terminal

or line printer, the reserved words 
READLN and WRITELN are- used to 
manage input or ou tpu t in lines.

Clearly the disc (or tape) file is 
merely a form of storage for the 
program (perhaps an inconveniently 
slow but permanent form of memory), 
while the terminal is the primary means 
of com munication with the human user. 
The textfile  exists as a compromise 
between these two “media” : it is stored 
on and accessed from a disc, yet it is set 
up for ou tpu t on a VDU or lineprinter. 
It can contain all the printable charac
ters recognised by the terminal together 
with a non-printable “control** charac
ter, used to  separate one line of text 
from another, and called the line 
separator. In ASCII, the line separator 
is actually a pair o f  control characters — 
carriage return and line feed.

A declaration o f  the form

VAR ROUGHCOPY : TEXT

has the effect of declaring ROUGH
COPY as a textfile via the standard type 
TEXT defined as a FILE OF CHAR. 
Since this will be a file of characters, 
the buffer variable (ROUGHCOPY t )  
will be o f  type CHAR and access may 
occur by means o f GET and PUT opera
tions. However, in a textfile there are 
likely to be a large number of charac
ters to manipulate so that Wirth provi
des, as a shorthand, the standard proce
dures:

READ (FILEID, CHARBUF), which 
has the effect of CH A RB U F:=FILEID t; 
GET (FILEID)
WRITE (FILEID, CHARBUF), which 
has the effect of F IL E ID t := CHARBUF; 
PUT (FILEID) where FILEID is a 
declared file identifier and CHARBUF 
stands for “character buffer” .

Note that this still only deals with one 
character at a time, and only with text- 
files. Note also tha t in the case of 
READ, the F ILEID t buffer contains 
the next character to  be read (as a result 
of the GET operation) while CHARBUF 
contains the character of immediate 
interest. When the GET operation 
encounters the line separator character, 
F ILEID t becomes blank and the 
Boolean EOLN (FILEID) is set to 
TRUE. This is in order to  help the 
programmer to deal with the line-nature 
of the  textfile. A following READ 
would just transfer the blank in FILEID t 
to CHARBUF before advancing the file 
window but this is undesirable and 
liable to lead to  errors. As a conse

quence, a second standard procedure, 
READLN (FILEID), exists whose func
tion is to move the pointer beyond the 
line separator and clear EOLN (i.e. 
make it FALSE again) w ithout placing 
the (spurious) blank in CHARBUF. 
After a READLN, F IL E ID t will contain 
the first character of the n ex t  line and 
the program is thus ready for succeeding 
READs. If the READLN is called before 
all the characters on the line have been 
read, the pointer will skip to  the begin
ning of the next line anyway. In a 
similar fashion, WRITE (FILEID, 
CHARBUF) transfers a character to an 
ou tpu t file and WRITELN (FILEID) 
will append a line separator.

This scheme is sufficiently useful 
in general programming that a non
standard extension, sanctioned by Wirth 
in his “R eport” , has been developed to 
allow more generalized READ and 
WRITE procedures. The first enhance
ment concerns the type  o f  the variable 
permitted in a READ or WRITE call. 
In general, any variable o f  type 
INTEGER or REAL may be specified. 
The interesting point here is tha t the 
file type m ust still be a textfile  so that 
some sort of conversion m ust be done 
(implicitly) between the character 
string in the textfile and the number in 
the program. Incidentally, variables of 
type Boolean may also appear in 
WRITE or WRITELN statements in 
which case TRUE or FALSE will appear 
in the ou tput file — although you are 
unlikely to find this feature implemen
ted on a micro system yet. The second 
extension allows more than one variable 
to  appear in a READ or WRITE state
ment. Thus

READLN (FID,VAR1, VAR2, VAR3) 

is equivalent to
READ (FID, VAR1); READ (FID, 
VAR2); READ (FID, VAR3); READLN 
(FID)
which represents a considerable com 
pression.

On large main-frame implementa- 
tations of PASCAL, the mode o f  opera
tion is usually non-interactive and com 
munication with a program would be 
through two standard textfiles called 
INPUT and OUTPUT which are regard
ed as defaults so that their identifiers 
need not be specified. Thus 
WRITELN refers to WRITELN (OUTPUT) 
READLN ” ” READLN (INPUT)
EOLN ” ” EOLN (INPUT)
EOF ” ” EOF (INPUT)
READ (VAR) ” ” READ (INPUT, VAR) 
WRITE (VAR) ” ” WRITE (OUTPUT, VAR)
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Note that RESET (INPUT) and 
REWRITE (OUTPUT) are assumed to 
be implicitly called and must never 
explicitly appear in a program. Readers 
with access to micro-based PASCAL 
systems are more fortunate in that 
access is interactive so that the “ file” 
INPUT refers directly to the terminal 
keyboard while OUTPUT refers to the 
VDU screen or teletype roll. This brings 
the formal definitions of PASCAL 
input/ou tpu t procedures into line with 
the syntax which will have been 
familiar to  anyone who has been follow
ing this series.

UCSD PASCAL makes a few changes 
to the Wirth definitions to take into 
account the interactive nature o f  their 
system. These changes are summarized 
in the Look-Up table at the end o f the 
Chapter. In our text formatting program 
we felt the need o f a buffer big enough 
to  take a whole line of characters at a 
time (i.e. a string) and o f procedures to 
move the line to and from a textfile in 
one operation. Accordingly we have 
developed our own inpu t/ou tpu t proce
dures to access textfiles in lines. These 
appear in Box 1. The call FREADLN 
(INFILE, BUFFER) will read the next 
line of text from the textfile INFILE 
into the STRING (: ARRAY [1. .MAX- 
LINE] OF CHAR) called BUFFER. In 
line 6, the line separator from the pre
vious line is disposed of. The buffer is 
then filled, a character at a time, until 
the line separator is detected (EOLN 
(INFILE) is TRUE, lines 8 to  11). At 
this point a check is made that the line 
was not a blank line. If it was, it is 
ignored and the next line is read; if not, 
the remainder of BUFFER is filled with 
spaces (line 13). This is im portant since 
the spaces will overwrite any characters 
left over in BUFFER from a (longer) 
previously read line. FWRITELN (lines 
15 to 20) merely outputs the printable 
characters in the buffer onto the indica
ted OUTFILE and appends a line 
separator.

3. THE TEXT FORMATTER

The idea of a text formatting program 
is to exploit the text handling capa
bilities o f  the com puter (together with 
its capacity to control the line printer) 
to produce correctly formatted textual 
output. First the required text is 
entered into a file using the system 
editor and w ithout much attention 
being paid to the layout of the text. If 
this file were to be offered as input to 
a text formatting program, the program 
would accept one line at a time and 
“pack” an ou tpu t buffer, producing an 
ou tpu t file each line of which is 
constructed according to  some standard 
format; for example, each ou tpu t line 
would be filled with the maximum 
number o f  whole words possible.

Invariably, however, a simple line- 
width specification will no t be adequate 
for most text formatting tasks and the 
user will want to  impose other condi
tions on the text ou tput. The lines of 
text may perhaps be divided into pages, 
consisting o f a fixed number of lines, 
which may or may not be numbered 
and the lines may be single, double or 
triple spaced. Furtherm ore, the text 
may need to be subdivided into para
graphs, each line could be right- 
justified — spaced out evenly between 
the left and right margins. Sometimes

the formatting scheme may need to be 
temporarily suspended in order to deal 
with a title or heading or a table of 
specially “hand” — formatted material.

All this information has to be passed 
to the formatting program and this can 
most easily be done by embedding for
matting commands  in the input text. 
While the program is processing the 
input text, it can trap each formatting 
command and dynamically alter the 
formatting specification to  meet the 
requirements dictated by the new infor
mation. Box 2 tabulates some of the 
functions which could be implemented 
under such a scheme. Note particularly 
the syntax of the formatting commands. 
Each command will appear on a line of 
its own, and each command begins with 
a which is a very unlikely character 
for a line of text to  start with! In this 
way the program can recognize which 
lines of the input file are formatting 
commands and which are just plain text.

Most of the formatting commands 
relate to the text which follows the 
command, although some commands 
(e.g. Break) relate to  the tex t immedia
tely before the command. For this 
reason a great deal o f  care must be 
taken, during programming, to  keep 
the input and outpu t file buffers inde
pendent, and to “ look ahead” at the 
incoming line of tex t before writing out 
the latest line of ouput text. It is also 
im portant to  distinguish between those 
commands which are effective for one 
line only (like .B) and those which alter 
the ou tpu t format for all the ensuing 
text until new commands are issued 
(like .M).

Due to space considerations we had 
the choice o f  breaking the program into 
a number o f  boxes or presenting the 
complete listing. Although the former 
choice would have simplified the discus
sion, it would have made the actual 
program difficult to  read or use, so, 
with some reservations, we chose the 
latter course. The problem specification 
for PROGRAM PRO FF is as follows:

Write a program that allows a user to 
produce formatted textfiles from named 
unform atted textfiles in which are 
embedded the set o f  commands listed in 
Box 2.

Assuming the  string handling procedures 
described in Chapter 7 and the file 
accessing procedures from Box 1, the 
first step is to consider the main data 
structures needed for the problem. Both

NAME are strings which will contain 
the external file names, as specified by 
the user. Finally, a look at Box 2 will 
show what a complex formatting “en
vironment” the program must maintain, 
utilize and occasionally amend. Clearly, 
the record structure lends itself to the 
easy association of data types suggested 
by the fields of FORMAT lines 5 to 
15). While manipulating the text, the 
program will format according to the 
specifications held in a FORMAT 
record, and when obeying a formatting 
command, the program will alter a field 
in a FORMAT record.

Having chosen the data structures, 
the next step is to  design and test the 
main program (lines 497 to  514). This 
should begin by calling STANFORMAT 
to initialize the FORMAT fields with 
the predefined default values (see box 
2). This technique minimizes the 
number of commands used since only 
requirements at variance with the 
defaults need to be explicitly m ention 
ed. In order to  enable a series of files 
to be formatted successively, the 
remainder o f  the main program is placed 
in a loop (lines 499 to  513). Within this 
the user is asked for the input file name 
(and can exit with “E ” ) and an ou tput 
file name. The files are initialized for 
reading and writing respectively, and the 
text is form atted (line 509). This is the 
major ploy of top down design — once 
the current details (like filenames) have 
been dealt with, the “ buck” is passed 
to another procedure down the line — 
in this case TEXTFORMAT. Finally, 
the files are closed — our program shows 
the UCSD instruction to  close an exter
nal file (lines 510 and 511). O ther micro 
PASCAL systems are likely to  adopt 
a similar approach although Wirth 
PASCAL stipulates tha t external files 
must be explicitly passed to the 
program in the program heading (e.g. 
PROGRAM PROFF (ROUGH.TEXT, 
FINAL.TEXT)).

At this point it is necessary to test 
the code currently written. No m atter 
how trivial this may seem, it’s special
ly im portant at the initial stages of the 
design since a logical error at this level 
of the program could have devastating 
results on the outcomes at lower levels. 
To test, dummy procedures or stubs 
must be written for STANFORMAT 
and TEXTFORMAT.
e.g. PROCEDURE TEXTFORMAT;

BEGIN
WRITELN(‘THIS IS TEXTFORM AT’)

the input and outpu t files are textfiles 
and can be referenced by the file iden
tifiers INFILE and OUTFILE provided 
these are declared as such (line 19). 
Likewise INFILENAME and OUTFILE-

END;
Thus when the main program calls 
TEXTFORMAT some sort of action 
occurs, enough to  test the  continuity 
of the main program. For procedures

• 1 :
2:

PROCEDURE FREADLN (V A R  I N F I L E : T E X T  i VAR B U F F E R :S T R IN G ) i © •

3 : VAR I s  J  : IN TEG ER J
• 4 : B E G IN •

5: REPEAT < *  BLANK L I N E S * )

• 6: READLN ( I N  F I L E )  ; •
7: I : = 1 ;
8 : RFPFAT

• 9 : READ ( I N F I L E /  BUFFERC I ]  ) ; •
10: I  : =  I «■ 1
1 1 : U N T IL  EOLN( IN  F I  L  E) 0

• 1 2 : U N T IL  E O F C IN F IL E )  OR (LE N G T H ( BUFFER) > 0 )  i
1 3: FOR J :=  I  TO M A X L IN E  DO BUFFERCID :=  '  *

•
1 4 s END ;  ( * F R E A D LN *) •

1 5: PROCEDURE FW RITELN (VAR  O U T F IL E :T E X T  ;  B U F F E R :S T R IN G ) ;
• 1 6 : V a R I ,  J  : 1 . . M A X L IN E  J •

1 7: BE G IN
18 : FOP. I  :=  1 TO LENGTH (B U F F E R ) DO V P IT E  ( O U T F IL  E» BUFFERC 1 3 ) #

• 1 9 : V R IT E L N  (O U T F IL E )
20: END ;  ( ★F W R IT E L N * )
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Box 2

FORMATTING FUNCTION OVERRIDING
COMMAND

RESULT OF COMMAND DEFAULT

PAGE CONTROLS:
+ LENGTH — NUMBER OF 

LINES TO THE PAGE.
.L n SETS NUMBER OF LINES 

PER PAGE TO “ n ” .
n=58

+ NUMBER -  SUCCESSIVELY 
NUMBER EACH NEW PAGE.

.N n STARTS NUMBERING AT “ n ” . TRUE
n=2

.O SUPPRESSES PAGE 
NUMBERING.

FALSE

+ SPACING -  INTERSPERSE .S n INTERSPERSES “n - 1 ” BLANK FALSE
BLANK LINES BETWEEN 
TEXT LINES.

LINES BETWEEN TEXT LINES. n = l

LINE CONTROLS:
+ MARGINS -  INSERTS SPACES .Ml r FIRST CHARACTER OF TEXT 1=0

TO LEFT AND RIGHT OF TEXT 
ON EACH LINE.

AT POSITION “1” AND 
LAST AT “ r ” .

r=60

+ FILL — PACK AS MANY .F INVOKES FILLING TRUE
WHOLE WORDS AS POSSIBLE 
INTO EACH LINE.

.U (UNFILL) SUPPRESSES FILLING FALSE

+ JUSTIFY -  REARRANGE WORDS .J INVOKES JUSTIFICATION TRUE
IN LINE SO LAST WORD ENDS 
ON LAST CHARACTER POSITION.

ONE-OFF COMMANDS:
(APPLY ONLY TO IMMEDIATE 
TEXT AFTER WHICH PREVIOUS 
FORMATTING RESUMED.)

.R (RAGGED) SUPPRESS JUSTIFICATION FALSE

+ INDENT -  INSERT SPACES AT 
BEGINNING OF NEXT LINE.

.1 n INDENTS “n ” SPACES

+ BREAK — TERMINATE LATEST 
LINE WITHOUT JUSTIFYING 
OR FILLING.

.B n TERMINATES LINE 
AND INSERTS “ n ” 
BLANK LINES.

+ PARAGRAPH -  TERMINATE P i n EQUIVALENT TO .B n i=5
CURRENT LINE AND INDENT 
FOLLOWING LINE.

FOLLOWED BY .1 i n= l

+ CENTRE -  POSITION NEXT 
LINE OF TEXT IN CENTRE 
OF OUTPUT LINE. (FOR HEADINGS)

.C FALSE

which return values, the stub has to be 
more sophisticated and actually fake 
the return values to  enable testing of 
the logic of the module under scrutiny. 
In this way the program can be built 
up as a collection o f  tested procedures 
and stubs which combine to  form a test 
harness for the procedure currently 
under consideration.

The next step is to implement the 
procedures STANFORMAT and TEXT- 
FORMAT. STANFORMAT assigns the 
default values to the fields of the record 
FORM (lines 101 to 109). A nother run 
through the program will test STAN
FORMAT in its test harness. TEXT- 
FORMAT however, is more complex. 
Local data structures include (i)USER- 
FORMAT — the current formatting 
environment record — since TEXT- 
FORMAT has to process an entire file,
(ii) the two strings INBUFFER and 
OUTBUFFER which act as windows 
on the files INFILE and OUTFILE, (iii) 
the Boolean flags EMPTYINBUFFER 
and EMPTYOUTBUFFER to  keep an 
eye on the status of the INBUFFER and 
OUTBUFFER. Our processing 
algorithm will depend on the state of 
these two flags. Only when EMPTYIN
BUFFER is TRUE can another line of 
input text be read in, while a TRUE 
EMPTYOUTBUFFER signals that 
OUTFILE has already been written to.

The while loop (lines 472 to 491) 
will ensure that the entire input file is 
processed, reading one line at a time 
into INBUFFER (line 474). The 
contents o f  INBUFFER must either be 
a command (which must be OBEYed — 
line 477) or text. The text must be 
transferred to  OUTBUFFER, with 
reference to the conditions imposed by 
the formatting record USERFORMAT. 
An initial stab at this algorithm could 
be:

WHILE NOT EMPTYINBUFFER DO 
BEGIN

FILLOUT; (^transfer max. num ber of whole words 
to  OUTBUFFER observing MARGINS*)

IF READYTOOUTPUT
THEN
BEGIN

IF JUSTIFY THEN ADJUST; (*Right justify the line*) 
CLEAR(OUTBUFFER) (*write it to  OUTFILE*)

END

Unfortunately, some of the formatting 
commands make the solution more 
complicated than this. In particular, 
those that apply to  foregoing tex t (i.e. 
that which is in OUTBUFFER before 
the command is encountered) require 
tha t the text be retained in OUTBUF
FER while the next input line is checked 
to see if it affects the format (“ look
ahead”). Also there is no reason 
to suppose that just because INBUF
FER is em pty OUTBUFFER is compet- 
ely filled. The differences between FILL 
and UNFILL, together with the condi
tions imposed by BREAK, PARA
GRAPH and EOF(INFILE) will all have 
an effect on the state of READYTO
OUTPUT. The conditional (line 483) 
reflects the complexities of the condi
tions on which READYTOOUTPUT 
would depend. Testing at this level 
requires stubs for OBEY, FILLOUT, 
ADJUST and CLEAR. OBEY should 
display the com mand passed (to test 
whether the interface between the pro
cedures is correct), FILLOUT could 
simply transfer INBUFFER to  OUT
BUFFER and CLEAR could write this 
to a disc file. If all is well at this stage, 
OUTFILE should contain the text of 
INFILE w ithout the embedded format
ting commands. The logical paths dicta
ted by both  states of FILL should be 
tested in turn  (i.e. change the default

value to false in STANFORMAT).
OBEY is clearly a straightforward 

application of the CASE statem ent and 
as such does not warrant particular 
scrutiny here. FILLOUT, on the other 
hand (line 303 onwards) offers more 
interesting possibilities, since for the 
first time the details of handling a line 
of tex t must be considered. Does one 
deal with words or characters, for 
instance? In our program we opted 
for a character subdivision. The availa
ble space in OUTBUFFER is calculated 
by taking into account the margin and 
indent format specifications and any 
possible OUTBUFFER contents from a 
previous INBUFFER (PROCEDURE 
STARTINGPOINT lines 309 to 323). 
We then count down from the right 
hand side o f  INBUFFER until a space 
is found (i.e. there are a whole number 
of words to the left) such that the left- 
hand substring would fit into OUT
BUFFER (c.f. FINDSTRING lines 325 
to 337). The actual transfer is handled 
by PROCEDURE MOVESTRING (lines 
340 to 346).

PROCEDURE ADJUST (lines 362 to 
424) distributes the spare spaces, left 
over at the end o f the tex t line, between 
the words on the line. This is known as 
“right justification” . The technique is to 
advance down the textfile from right to  
left searching for spaces. When a space
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is found, another space from the pool of 
surplus spaces (GAP) is added in. Care 
must be taken tha t two adjacent spaces 
are not doubly added to , and also that, 
when the left margin is reached, the pro
cess can be “ turned around” and used 
in the opposite direction.

The lower level procedures are fairly 
easy to  understand and do not contri
bute to the overall strategy of the solu
tion. There are a variety of other 
commands which could have been 
implemented (some are suggested in the 
exercises in the Look-Up Table) and 
obviously there are different tactics for 
tackling problems like ADJUST and 
FILLOUT. Nevertheless, we hope that 
this program may serve as an illustration 
of the close parallel between an algori
thm, as it is thought out, and its expres
sion in PASCAL code.
PCW thanks E quinox Computers L td ., 
fo r  making their N orth Star H orizon  
available to us.

Look up table______
Computer Jargon 
Buffer 
Default 
Look-ahead 
Program Stub 
Test harness

PASCAL words 
TEXT
READ, READLN 
WRITE, WRITELN 
INPUT, OUTPUT

UCSD Exceptions 
Standard data type INTERACTIVE 
identical to  TEXT except that READ 
(INFILE,CH) expands to 
GET(INFILE); CH: INFILET 
rather than the other way about.

Exercises
Implement the following enhacements 
to  the text formatting program.
(i) .T — skips to  top  of new page
(ii) .Z — return to  predefined standard 
format (Zero)
(iii) . N n p  — where “p ” is a flag which 
directs the page number to  the left 
hand, centre or right hand side of the 
page.
(iv) .H — checks if there is enough 
space below heading for first line of 
text and if not skips to  a new page.

0 0 1 :  PROGRAM P R O F F ;
002:
0 0 3 :  C O N S T  M A X L I N E - 8 0 ;
0 0 4 :
0 0 5 :  T Y P E  F O R MA T =R EC O RD
0 0 6 :  NUMBER : BO OL EA N ;
0 0 7 :  F I L L  : BOOLE AN  ;

0 0 8 :  J U S T I F Y  : BOOL EAN ;
0 0 9 :  PAGENUMBER : I N T E G E R  ;
0 1 0 - :  I N D E N T  : 0 . .  M A X L I N E  ;
0 1 1 :  L E F T M A R G I N  : 0  . . M A X L I N E  ;
0 1 2 :  R I G H T M A R G I N  : 0  . .  M A X L I N E  ;
0 1 3 :  L I N E S  : I N T E G E R  ;

0 1 4 :  S P A C I N G  : 1 . . 1 0
0 1 5 :  END ;
0 1 6 :  S T R I N G  = A R R A Y [ 1 . . M A X L I N E ]  O F  CH A R ;
0 1 7 :

0 1 8 :  VAR I N F I L E N A M E , O U T F I L E N A M E  : S T R I N G  ;
0 1 9 :  I N F I L E , O U T F I L E  : T E X T  ;
0  2 0 :  ST AN D AR D  : FORMAT  ;

021:
0 2 2 :  F U N C T I O N  L E N G T H ( S : S T R I N G )  : I N T E G E R  ;
0 2 3 :  VAR T E MP  : 0 . . M A X L I N E  ;

0 2 4 :  FOUND : BOOLEAN ;
0 2 5 :  B E G I N

0 2 6 :  T E M P  : *  M A X L I N E  ;
0 2 7 :  FO UN D : =  F A L S E  ;

0 2 8 :  W H I L E  ( T E M P > 0 )  AND N OT  FOUND DO
0 2 9 :  I F  S [ T E M P ] = " '
0 3 0 :  T HE N  TEMP : =  TE MP -  1
0  3 1 :  E L S E  FOUND : = T R U E  ;
0 3 2 :  L E N GT H  : = T E M P
0 3 3 :  E ND  ; ( * L E N G T H * )
0 3 4 :

0 3 5 :
0  3 6 :  P R O C E D U R E  S T R E A D L N  ( VAR  S : S T R I N G )  ;

0 3 7 :  VAR I ,  J :  1 . . M A X L I N E  ;
0 3 8 :  B E G I N  
0 3 9 :  I  : =  1 ;
0  4 0 :  R EADLN ;

0 4 1 :  R E P E A T
0 4 2 :  R E A D ( S [ I ] ) ;
0 4 3 :  I  : =  I  + 1
0 4  4 :  U N T I L  EO LN  ;
0  4 5 :  F O R  J  : =  1 T O M A X L I N E  DO S [ J ]  : =  "  '
0  4 6 :  END ;  ( * S T R E A D L N * )
0 4 7 :
0  4 8 :  P R O C E D U R E  S l ' W R I T E  ( S : S T R I N G )  ;
0 4 9 :  VAR I , J  : 1 . .  M A X L I N E  ;

0 5 0 :  B E G I N
0  5 1 :  I F  L E N G T H ( S ) >0
0 5 2 :  T HE N  F O R  I  : =  1 T O L E N G T H ( S )  DO

0 5 3 :  W R I T E ( S [ I ] )
0  5 4 :  END ;  ( * S T W R I T E * )

0 5 5 :
0 5 6 :  P R O C E D U R E  C O P Y ( S O U R C E : S T R I N G ; V A R  D E S T I N A T I O N : S T R I N G ; I N D E X , S I Z E : I N T E G E R )  ; 
0 5 7 :  V AR  I ,  J :  1 . .  M A X L I N E  ;
0 5 8 :  B E G I N
0 5 9 :  F O R  I  : =  1 T O S I Z E  DO
0 6 0 :  B E G I N
0 6 1 :  J  : =  I N D E X  +  I  - 1  ;
0 6 2 :  D E S T I N A T I O N [ I ]  : =  S O U R C E [ J ]
0 6 3 :  END ;
0 6 4 :  F O R  I  : =  S I Z E  + 1  T O M A X L I N E  DO

0 6 5 :  D E S T I N A T I O N [ I ]  : =  " "
0 6 6 :  END ; ( * C O P Y * )
0 6 7 :
0 6 8 :  P R O C E D U R E  D E L E T E  ( VAR  D E S T I N A T I O N : S T R I N G  ; I N D E X , S I Z E : I N T E G E R )  ;
0 6 9 :  VAR 1 : 0 . .  M A X L I N E  ;
0 7 0 :  B E G I N

0 7 1 :  F O R  I  : =  I N D E X  +  S I Z E  T O  M A X L I N E  DO
0 7 2 :  B E G I N

0 7 3 :  D E S T I N A T I O N [ I - S I Z E J  : =  D E S T I N A T I O N [ I ] ;
0 7 4 :  D E S T I N A T I O N [ 1 ]  : =  " '
0 7 5 :  END ;

0 7 6 :  F O R  I  : =  0 T O S I Z E - 1  DO
0 7 7 :  D E S T I N A T I O N [ M A X L I N E - I ]  : =  '  "
0  7 8 :  E ND  ; ( * D E L E T E * )
0 7 9 :

0 8 0 :

0 8 1 :  P R O C E D U R E  I N S E R T  ( S O U R C E : S T R I N G  ; VAR D E S T I N A T I O N : S T R I N G  ; I N D E X : I N T E G E R ) ; 
0 8 2 :  V AR I ,  S I Z E  : 1 . .  M A X L I N E  ;
0 8 3 :  B E G I N

0 8 4' :  S I Z E  : =  LENGTH ( S O U R C E )  ;

0 8 5 :  I F  S I Z E  +  L E N G T H ( D E S T I N A T I O N )  > M A X L I N E
0 8 6 :  TH E N W R I T E L N  ( " S T R I N G  O VE RFLOW  - -  I N S E R T I O N  NOT M A D E " )
0 8 7 :  E L S E
0 8 8 :  B E G I N

0 8 9 :  I F  L E N G T H ( D E S T I N A T I O N ) > = I N D E X
0 9 0 :  T HE N  F O R  I  : =  L E N G T H ( D E S T I N A T I O N )  DOWNTO I N D E X  DO
0 9 1 :  D E S T I N A T I O N [ I + S 1 Z E ]  : =  D E S T I N A T I O N [ I ] ;
0 9 2 :  F O R  I  : =  1 TO S I Z E  DO
0 9 3 :  D E S T I N A T I O N [ I N D E X  + ( I  - 1 ) ]  : =  S O U R C E  I I ]
0  9 4 :  END
0 9 5 :  END ; ( * I N S E R T * )
0 9 6 :
0 9 7 :  P R O C E D U R E  S T A N F OR M AT  ( VAR FORM : F ORMAT)  ;
0 « 8 :  B E G I N
0 9 9 :  WI T H FORM DO
1 0 0 :  B E G I N

1 0 1 :  NUMBER : =  T R U E  ;
1 0 2 :  F I L L  : =  T R U E  ;

1 0 3 :  J U S T I F Y  : =  T R U E  ;
1 0 4 :  PAGE NU MBE R : =  2  ;
1 0 5 :  I N D E N T  : =  0  ;
1 0 6 :  L E F T M A R G I N  : =  0 ;

1 0 7 :  R I G H T M A R G I N  : =  6 0 ;
1 0 8 :  L I N E S  : =  5 8  ;
1 0 9 :  S P A C I N G  : =  1
1 1 0 :  END ;
1 1 1 :  E N D ;

112:
1 1 3 :  P R O C E D U R E  T E X T F O R M A T  ;

1 1 4 :  ( *  R E A D S  FROM I N F I L E ,  F OR MA TS  AND W R I T E S  FO R MA T TE D  T E X T  T O O U T F I L E  *)
1 1 5 :

1 1 6 :  V AR U S E RF O R MA T  : FORMAT ;
1 1 7 :  I N B U F F E R ,  O U T B U F F E R  : S T R I N G  ;
1 1 8 :  E M P T Y I N B U F F E R , E M P T Y O U T B U F F E R  : BO OLEAN ;
1 1 9 :  C U R R E N T L I N E : I N T E G E R  ;
120:

| 1 2 1 :  P R O C E DU RE  F R E A D L N  ( V A R  I N F I L E  : T E X T  ; VAR B U F F E R  : S T R I N G )  ;
1 2 2 :  ( * R E A DL N  I N T O  B U F F E R  FROM I N F I L E * )
1 2 3 :  VAR I , J  : I N T E G E R  ;
1 2 4 :  B E G I N C ont on p i  14
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E N S I G N
13-19 MILFORD STREET, SWINDON 
WILTSHIRE SN1 1DW
Tel: (0793)42615 Telex: 449703

Make more time available 
Enhance your quality of life 

Improve your business

COMPUTER SALES •  HARDWARE •  SOFTWARE •  CONSULTANCY •  MEDIA •  STATIONERY ETC

********************************************
* 
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* 
* 
* 
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* 
* 
* 
* 
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* 
* 
*

COMPUTERISE YOUR BUSINESS NOW! 
EVERYTHING YOU REQUIRE TO START 
COMPLETE--------- READY TO OPERATE

£4,500
including VAT

COMMODORE PET 2001-32N
COMPUTHIIMK 400K 

RANDOM ACCESS DISK DRIVE
PRINTER

ALL CONNECTING CABLES
INCLUDES:

SALES &  PURCHASE LEDGER and 
ALL NECESSARY MEDIA and 

STATIONERY

SPECIAL THIS MONTH
TEAC DISK DRIVE SA 400 BASED 

designed for TRS 80
Single drive up to  125K bytes.................. £285 inc VAT
Dual drive up to  250K (40 tracks)............ £515 inc VAT

OPENING OFFER includes FREE copy NEWDOS

y f f f J f f l f l f f / f f Wf f f f MMWf f f f f / f f / f f S Mf f Mf f l MMf f f f *

SUPERBRAIN £2,300
64K  +  D U A L  DISK DRIVES  

Keyboard  and  N u m eric  Keypad ■
> F o r t r a n ,  C o b o l ,  M B a s ic ,  W o r d s t a r ,  e tc . ,  a v a i la b l e .  Jz;«z; '—.

sisssm ssiiisum m m m fm ssssm m sm issm sssssim iuiB

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

REPRESENTATIVES required in various areas — please 
contact us for full details.

OUR BUSINESS EXISTS ON IMPROVING YOUR BUSINESS.

W e  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, vd u , T/.Rec) 434.78 500.

16KLevel2 (c/w K/bd, VDU, T/Rec) 500.00 575.
OK I nterface(to add printer & disk drives) 195.66 225.

16K Upgrade kits (for k/bd or interface) 65.22 75.
Disk Drives, single 413.04 475.'
Disk Drives, dual 608.70 700.
Disk Drives, cable 2 & 4  way from 21.74 25.
Anadex Printer, Tractor feed 456.53 525.
Printer cable for Anadex/Centronics 21.74 25.

ITT 2020
16K (c/w K/bd & Palsoft ROM) 695.65 800.
16K Upgrade kits 65.22 75.
Disk Drive, single with cable 347.83 400.
Printer Interface 108.70 125.
Anadex Printer, Tractor feed 456.53 525.
Colour TV ITT 340 (for monitor) 239.13 275.

COMMODORE PET
2001-32N (New keyboard & 32K) 782.61 900.
2040 Dual Disk Drive 343K 673.91 900.
3022 Printer with graphics 608.70 700.
Printer cables, each 26.09 30.

MEDIA LIST
5]4 "  Verbatim from (Qty 5) 10.43 12.
5>4"  Verbatim from (Qty 10) 17.39 20.
51/4"Dysan from (Qty 10) 26.09 30.
81/ 2"3 M  from (Qty 10) 30.44 35.
Blank 5!4" & 8'/2"  Diskettes, Soft/Hard Sectored, Formatted/Unformatted. 
W e 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  8 / 2". 11" x  9 / 2", 11" x  12", 8" x  12", boxed 2000, incl. VAT £10 
Labels 23/4" x  1 Vie", white, fanfold, £5 per 1000 . . .  12,000 incl. VAT ................ £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. All stocks subject to availability.

Your enquiries assist us in forward purchasing.

Please send Full Details & Price Lists M y requirements are for

H O M E D

Name

Street

Town

County

Post Code

Telephone

HOBBIES □ STUDENT □ BUSINESS □

Requirements 

Microcomputer: . 

Upgrade Kit 

Interface 

Disk Drive 

Printer

Cable/Interface: . 

Cluster System :. 

Colour TV

Description inc. VAT

Name of Co : ...............................................................................................  Media

Position

PO/Chq No

Mail order: Cheque/Bankers' Draft/Cash/Barclaycard/Access etc. — allow 
28 days for delivery.

Stationery

Stationery

Software

Post/Pkg/lns :(please tel. for cost..

TOTAL:



CALCULATOR CORNER
D ick Pountain takes PCW's second look at the H ew lett Packard HP-41C with an eye  to  how  it actually 

operates, rather than to add to the “is it a com pu ter or a calculator?” debate.

HP-41C
Alpha and omega of programmables?

In its basic configuration the HP-41C 
is a conventional looking (but beauti
fully made) hand held calculator, with 
441 bytes of user memory. This may 
be expanded by plugging in further 
448 byte modules up to  a total o f  2233. 
The memory is organised into 7-byte 
registers and the number o f  registers 
reserved for data storage is chosen by 
the user, as on the Texas TI-59.

The display, an advanced liquid crys
tal one, uses a “starburst” grid for 
character formation; this allows the pro
duction of an upper and lower case 
alphabet and symbols, in addition to 
numbers. The lower display also has a 
variety of keyword “annunciators” to 
indicate calculator status conditions e.g. 
low battery, angular mode etc. As with 
the new Casios, the low current require
ment allows continuous memory (ie 
protected) on all registers — even the 
stack and display — whilst giving up to 
1 year battery life.

The display can hold up to ten digits, 
though like the Texas (but unlike the 
Casio) only 8 digit mantissas may be 
shown in scientific notation. Internal 
operations retain a 10 digit mantissa 
plus 2 digit exponent, so in maximum 
Fixed Point configuration the tenth 
digit may be unreliable (Texas uses 
13 digits internally, Casio 12 for full 
10 digit accuracy). As one would expect 
from H-P the logic is Reverse Polish; I 
marginally prefer the True Algebraic 
but w ouldn’t make a big fuss about it.

Built in functions 
and alpha mode
The real sophistication of the 41C 
becomes clear when one discovers how 
use has been made of the alphanumeric 
capability.

Alpha characters are not merely an 
appendage, as on the TI-59, for labelling 
results and programs; instead they are 
the main means o f communicating with 
the calculator.

The 41C has four modes of opera
tion, Normal, User, Program and Alpha

plus 130 built in functions. The 34 key 
keyboard (plus shift) allows 68 func
tions to be executed from it in Normal 
mode. So how do you get at the rest? 
Well, each function has a mnemonic or 
symbolic name, (e.g. clear storage regis
ters is CLRG) and it may be executed 
by pressing the XEQ key followed by 
spelling its name in Alpha Mode — i.e. 
XEQ CLRG. Since this involves 5 key 
strokes i t ’s tedious if repeated frequent
ly, hence the User Mode. In this mode 
any function may be assigned to any 
key where it remains active until reas
signed. So a whole alternative keyboard 
may be set up to the user’s fancy.

Not only built-in functions but also 
user’s programs may be assigned in this 
way, and also Special Application 
Functions from the many ROM packs 
which are available. Two means are 
at hand to keep track o f  w hat is availa
ble. Firstly each key, when depressed 
for less than half a second, displays its 
function name before executing. If held 
for longer, the function is cancelled and 
NULL appears w ithout execution. 
Secondly the CATALOG function dis
plays a scrolled menu of what is in the 
calculator; CATALOG3 is built in func
tions, 1 is user’s programs, 2 is ROM 
pack functions (if present).

Functions such as STO and RCL, 
which require a register address,prompt 
you by displaying a dash for each digit 
required e.g. STO-----.

The Alpha Mode treats its characters 
rather like quoted strings in BASIC; 
they cannot be mixed with numeric 
data. If numerals are required a special 
set o f “alpha” numerals are available 
which cannot be the subject of arithme
tic operations. Alpha strings are chained 
together and stored in a separate register 
which holds 24 characters and scrolls 
when containing more than a display- 
full. Alpha characters may also be 
stored and recalled in data registers 
using ASTO and ARCL, but give rise to 
DATA ERROR if accessed by arithme
tic operations.

The reason I have taken up so much 
space describing this system is that here

lies the essence of the 41C’s originality. 
From now on your programs (and even 
subroutines) will have names and not 
numbers. Once you have mastered nam
ing and assigning functions, writing pro
grams becomes u tte r  simplicity, since 
subroutines may be treated almost like 
Procedures in Pascal. . . i.e. self contain
ed programs which can be called by 
name.

Programmed 
operation
Although in hardware terms program 
memory is a single block of registers in 
RAM, to the user it behaves more like 
the modular system of the Casio-fx502. 
Memory management is fully automatic. 
A program file is opened and line 
numbers beginning at 1 are automatical
ly provided. The first step is always 
the Alpha name of the program. There 
are of course no key codes; the func
tion names appear directly in the pro
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CALCULATOR CORNER
gram. All instructions are merged so 
that one instruction occupies one 
program line (though no t necessarily 
only one byte). Once END is written 
the file closes, memory is packed and 
the number of free registers is displayed. 
The next program now begins with a 
new name, and line numbers starting 
again at 1.

Any number of programs may be 
stored within the limits of available 
RAM. Once the file is closed a program 
may only be entered by GTO (program 
name) which sets the pointer to step 1, 
by XEQ (program name) which runs the 
program or by assigning to a key. Once 
in a program the editing functions are 
excellent and logical. The current step 
is always displayed and insertion rather 
than overwriting is automatic. Forward 
and back single stepping are provided 
(but backstep is rather annoyingly the 
shift of forward step, rather than a 
separate key) while GTO'n takes you 
straight to  line n. DEL nnn deletes nnn 
lines starting from the current one.

All branching is to labels (no abso
lute addresses) and subroutines may 
be either XEQ-ted by name if outside 
the main program, or by numeric label 
if inside. There is no GOSUB as such; 
routines are called like any other func
tion. A compiling feature allows control 
to  “rem em ber” the location o f  all 
numeric labels in a program after the 
first search — which speeds execution 
(whereas outside Alpha labels require 
a search o f  the whole o f  program

memory).
Most of the built in functions may be 

used in programs. Special points w orthy 
of m ention are:-
i) INDirect addressing is available on 
memory, branching, flag and Alpha 
storage operations and the stack regis
ters may hold indirect addresses.
ii) The loop control functions ISG and 
DSE are more general than the usual 
ISZ and DSZ. Both may start and finish 
at any specified numbers and increment/ 
decrement by specified steps. If not 
specified they step 1 and skip on zero.
iii) PROMPT. This commands halts a 
program and displays an Alpha message 
(e.g. a request for input) which is con
tained in the previous line.
iv) Ten conditional tests are available 
including ,praise the Lord, x< y?  as well 
as x> y?  Two of the tests x=y? and 
x f  y? will accept Alpha data and can be 
used for string comparisons.
v) TONEn. This sounds one of ten 
audible tones via a built in acoustic 
diode. Since it’s indirectly addressable 
the 41C can compose simple tunes.
vi) 30 user flags, 11 of which are in 
Continous Memory are provided plus 
six flag set, clear and test functions; 
25 system flags are also accessible by 
the user.

The 41C operating system makes 
extensive use of Alpha error messages 
and prompts, some of which like TRY 
AGAIN and NONEXISTENT can 
provoke mirth or fury the first time you 
encounter them.

Peripherals
The 41C has four I/O ports which will 
accept RAM expansion modules, ROM 
Application Packs, a printer or a card 
reader (if either is in use only 3 RAM/ 
ROM modules can be present). The 
thermal printer is small, quiet and 
highly portable, being rechargeable 
battery operated. It can LIST, TRACE 
and produce user defined symbols in 
addition to  full alphanumerics.

The card reader stores 32 registers 
per magnetic card — i.e. 2 cards per 
module.

Conclusion
I t ’s not possible to more than skim the 
HP-41C’s capabilities in this review. I 
hope I ’ve given a feel of how different 
and exciting a calculator it is.

My only serious gripes are that the 
Alpha keyboard is awkward to  use (the 
characters are printed under the keys 
in alphabetical order) compared to  
a QWERTY set-up, and that processing, 
while faster than the TI-59 is still not 
up to  the speed o f  the Casio.

The Alpha facility has been seriously 
used to make what is after all a formid
ably powerful calculator, more friendly 
and less intimidating to the first time 
user; for the experienced user the result 
is readable programs and flexible, 
modular program design. If it isn’t yet 
the pocket micro, i t’s certainly a superb 
pocket calculator.

rJ7 V1pAA r l E R °  ̂ COMPUKIT UKW1
3 0  O r i g i n a l ,  H i g h  Q u a l i t y  B A S I C  P r o g r a m s  o n  C a s s e t t e  

In c re d ib le  va lu e  a t ONLY £ 1 9 .9 5  in c lu s iv e -les s  th an  7 0 p  e a c h !
with soph is tica ted  Graphics and f u l l  User In s tru c t io n s  supplied

GAMES
LU N A R  L A N D E R  ( l )
L U N A R  L A N D E R  ( 2 )
BOMBER P I L O T
W I P E O U T
R O U L E T T E
S U P E R  F R U I T  M A C H I N E  
C O D E B R E A K E R  
A D D I C T I V E  A D D I T I O N  
S A D I S T I C  S U B T R A C T I O N  
M U RD E R O U S  M U L T I P L I C A T I O N  
D I A B O L I C A L  D I V I S I O N  
R O A D R U N N E R  
A DAY A T  T H E  RA CES

T W O G E T H E R  
T W I X T  T W I S T E R

EDUCATIONAL
S P E L L I N G  T E S T  
MA TH E X E R C I S E R  
M U L T I P L I C A T I O N  T A B L E S  
D E C I M A L / F R A C T I O N  C O N V E R T E R

PERSONAL 
COMPUTING
B I O R H Y T H M S  
D I E T  C A L C U L A T O R  
W E I G H T  C A L C U L A T O R

C A L E N D A R  £  D AY S  B E T W E E N  
D A T E S  C A L C U L A T O R  

C OMPOUN D I N T E R E S T  
GAMES S C OR E B O A R D

ROUTINES
P O W E R F U L  K EYBO AR D  

S C A N N I N G  R O U T I N E S  
A L P H A B E T I C A L  S O R T  
B I N A R Y / D E C I M A L / H E X  

C O N V E R T E R  
P R E C I S I O N  RANDOM NUMBE R  

G E N E R A T O R  
A L P H A N U M E R I C  TO ASC I I 

CODE C O N V E R T E R

FR££
USER RAM

INSTANT CLEAR SCREEN 
ROUTINE -  TAKES NO

rpJJXSIMPLE INSTRUCTIONS FOR 
rn C C  UPGRADING YOUR UK 101 
TO SAVE AND LOAD AT 600 BAUD -  
TWICE NORMAL SPEED!

Available ONLY d ire c t  from PREMIER PUBLICATIONS 
(O ver 5 0 ,0 0 0  P ro g ram s s o ld  t o  d a t e )

Send cheque/PO fo r  £19.95, quoting product r e f . 101/A 
TO PREMIER PUBLICATIONS, 12 K in g s c o te  Road, 
A ddiscom be, C roydon , S u r r e y .  01 -656  6156 
1 0 -d a y  m oney-back  g u a r a n t e e  o f  s a t i s f a c t i o n .
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W h a t  w i l l  y o u  d o  w it h  a  

1 2 -y e a r  o ld  p r o g r a m m e r  

w h e n  h e  r e a c h e s  16?
Any microcomputer is a major 

investment for an educational establish
ment. Many potential users feel that a 
BASIC only com puter is ample for their 
needs. T hat may be fine today, but with 
com puter education starting so early you 
may in a surprisingly short time find you 
want more than current implementations 
ofBASIC.

T he  380Z is a com puter that can 
grow to match your needs.

In the design o f  the 380Z our 
target user is the graduate research 
scientist. This ensures that the expand
ability and versatility needed tomorrow 
has been provided for in the com puter 
you buy now.

M igh t you w an t to add  disc 
s to rage in the  nex t few vears?

I f  you do:
Given good hardware, software 

availability completely determines the 
flexibility and usefulness o f  your system. 
T here  is absolutely no question that a 
Z80 based micro-computer which uses 
the industry-standard CP/M * disk 
operating system has several times more 
software on the market available to it 
than non C P /M  computers.

Today you can purchase a mature 
C P /M  BASIC, FORTRAN, CO B OL or 
Text Processor for the 380Z. Soon there 
will be C P /M  Pascal and Database 
M anagement systems.

C P /M  software is several years 
ahead o f  software available for non 
C P /M  family machines.

I f  you don ’/:
Rem em ber that professionals 

writing packages for your cassette 
system will themselves often use a disk 
380Z, and the power o f  their tools will 
influence what they produce.

For many people a disk machine 
is too expensive -  but at least the 380Z

approach will allow your students to 
advance.

380Z BASIC is not frozen in ROM. 
An enhanced BASIC could be loaded in 
mid 1980 and a BASIC with structured 
features sometime later.

O n the 380Z the m em ory used by 
a BASIC interpreter can also be used for 
other software.

D oes our research -o rien ted  
design  pay oflfin classroom  hardw are?

O ur scientific graphics was 
produced for the professional user. 
Interest in it for classroom use has been 
surprising.

T h e  380Z has the best graphics 
now available on a microcomputer,

allowing multiple resolutions, multiple 
paging, fading and accurate control over 
colour. All these features help bring 
excitement to efforts in com puter 
assisted learning.

O ur standard machine comes 
with low resolution graphics and support 
for this from BASIC allows you to plot a 
point directly with a plot com m and-  
useful for training and teaching.

It is w orth remembering too that 
neither our low resolution graphics nor 
our optional scientific (high resolution) 
graphics has any limiting effect on your 
memory usage, and in both you can

freely mix upper and lower case text and 
diagrams.

Mains noise can cause system 
crashes which result in loss o f  programs 
and data. All current 380Zs include a 
mains filter which significantly reduces 
the chances o f  this happening.

D o n ’t buy a 380Z on  patrio tic  
grounds.

Please only buy it if you would 
have bought it anyway. But remember, 
because it is designed and manufactured 
here you are bound to have better access 
to us for influence and help than if we 
were on the other side o f  an ocean.

Prices range from a 16K cassette 
380Z @ jC897 to a 56K Dual Full Flo'ppv 
Disk 380Z @£3322.

L O W E R  C O S T S
T hree things have happened 

which make it easier to buy a 380Z. 
ONE: From 1st N ovem ber 1979 

most prices have been 
reduced.

TW O: Schools and some
colleges can now  get a 
5% discount on com puter 
orders.

THREE: A new Local Authority
quantity discount scheme 
has been introduced to 
make it easier for more 
users to benefit from 
quantity purchasing. 

Please contact the Sales Office for 
details.

Research Machines
RESEARCH M ACHINES Ltd,
PO. Box 75, Mill Street, Oxford, England. 
Telephone: Oxford (0865) 49791/2 /3 . 
Please send for full sales information. 
Prices do not include shipping costs or 
VAT @ 15%. * Trademark, Digital Research.
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PAST FEATURES: PART TWO
On P. 77 o f  February PCW we provided a sectionalised 
breakdown of the contents of earlier editions of the 
magazine, up to  and including Volume 2 num ber 4.

This m onth, in Part 2, we extend the list to  include all 
the remaining editions in Volume 2.

From our next issue on we shall be publishing a list, 
cumulative issue by issue, for our current 3rd Volume.

Hardware Interfacing Grow your own —
Analogue to digital (programmer

converter 
Hardware Projects

2-6 development)
A chance for the

2-7

SC/MP UVEPROM disabled 2-8
burner 2-5 Communications

Hardware features On the line (series) 2-5,6,7
Hard discs — Secure Package evaluations

or not? 2-7 (Systems)
Evaluations Introduction to series 2-7
Compucolor II — Stock control 2-8

(Benchtest) 2-5 Special Features
Heuristics Speechlab — Using PET graphics 2-6

(Checkout) 2-5 PET betting shop case
Cromemco System study 2-6

Three — (Benchtest) 2-6 PCW show guide 2-7
Sharp MZ-80K — (Mini “ Finger printing”

Benchtest) 2-6 sentence structure 2-7
HP 41C — (Checkout) 
Petsoft Programmer’s

2-6 Program Features
ESP testing on PET 2-5

Toolkit — (Checkout) 2-6 6800  operating system
Casio FX  501P 2-6 monitor 2-7,8
Challenger C3 SI — Play tunes with word

(Benchtest) 2-7 display on Nascom 1 2-8
FA—1 (Cassette Programs

interface for Casio Revas (Reverse
Fx 501 /50 2P ) 2-7 Assembler for Z80) 2-7,8

Micromation Z-Plus — CESIL interpreter
(Benchtest) 2-8 (BASIC) 2-7

Lexicon and Craig Feeding bytes to PET
translators 2-8 (BASIC) 2-8

Micro controlled Limited time response
toys — Survey 2-8 subroutine (6800  Ass) 2-5

TI 59 analysed 2-8 Glitch free loading
Fact Sheets (Fax) (NASCOM 1) 2-7
8080  mnemonics PET read & write

2-7arranged by opcode 2-7 routines
Z80 mnemonics Memory test (Apple

arranged by opcode 2-8 BASIC) 2-5
Personal opinion Spaceship for F x  201P 2-5

(Interrupt) Orbital simulation
Frogs on the hop — (PET BASIC) 2-5

(the Nora report) 2-5 PET as a digital clock 2-5
Micro mania 2-5 Acronym deciphering
Say that again? — 

(documentation
(BASIC)

PET Breakout
2-5
2-6

standards) 2-5 Power Boat SWTP
On the trail — (cow boy 68 00  (BASIC) 2-6

dealers) 2-6 Graph generation
2-6The hardware they come TRS-80

the software they fall Apple worms 2-7
(software standards) 2-6 Golf for HP33E 2-8

Let not the right Air Attack for PET 2-8
hand . . . (VAT moans) 2-6 Space Slalom

Future — what future? 2-7 (Applesoft) 2-8
Micromania revisited 2-7

PLEASE NOTE THAT THE FOLLOWING 
ISSUES ARE 

SOLD OUT

VOLUME 1 Nos. 4, 5, 6 , 7, 9, 12

VOLUME 2 Nos. 5, 6

ALL OTHER ISSUES MAY BE 
ORDERED USING THIS FORM:— ►

W o rld

BACK NUMBERS
THINK OF THE FUTURE-LOOK BACKWARDS!
PCW has long been regarded as by far the most authoritative 
journal in its field.
Every issue published has contained a wealth o f  detailed 
technical information on all aspects o f  the rapidly growing 
Personal Computer Market.
Demand for our limited stock o f  back numbers hfas also 
becom e something o f  a rapid growth industry! 
Consequently, early back numbers o f  PCW are going to be 
increasingly difficult to  get hold of, so make absolutely 
certain o f  getting yours by checking the coupon at the foot  
o f  the page.

Volume 1 No. 1 May 1978  
Nascom 1 /77-68: The Mighty 
Micromite/A charity system

Volume 1 No. 2 June 1978  
Research Machines 3 8 0 Z /
Computer in the classroom/
The Europa Bus.

Volume 1 No. 3 July 1978  
Buzzwords — A to Z o f  
computer terms/Pattern re- 
cognition/Micro music

Volume 1 No. 8 December
1978  Computers and Art/3-D  
Noughts and Crosses/Mickie 
— the interviewing micro.

Volume 1 No. 10 February
1979 Review — the Attache/
Word on word processing/
Micro assembler for the 
6800/Sinclair to  MPU inter- 
face/Draw pictures, written 
in Tandy Level II

Volume 1 No. 11 March 1979  
Turning the Tables — a pro
gram for the TI57/Motorola  
on sixteen cylinders/SYM 1/
The Pet Bus.

Volume 2 No. 1 May 1979  
Small computers for small 
organisations/Sorcerer graph- 
ics/Chess Programming Hints/
Parkinsons Revas.

Volume 2 No. 2 June 1979  
MSI 6800/W itbit — disassem
ble your programs/The Multi-

Volume 2 No. 3 July 1979  
Vision link: Interfacing and 
Software for the Superscamp  
VDU /Pet Preening/Extended  
cursor graphics for the TRS- 
80.

Volume 2 No. 4 August 1979  
The North Star Horizon/High  
Speed Cassette Interface for 
the SWTP 6 8 0 0 /Garage A cco 
unting program/Apple Medi
cal Application.

Volume 2 No. 7 November 
1979 PCW Show issue/6800  
Bug/Hard disc security/ 
Detecting literary forgeries/ 
Benchtest — the Challenger 
C3

Volume 2 No. 8 December
1979 Micro-controlled toys /  
NASCOM — words and 
m usic/Systems — stock con 
trol /Benchtest — the Micro- 
mation Z-Plus.

Volume 3 No. 1 January 1980  
CRA aims/Benchtest ABC 80  
/Homebrew Z80/Computer  
Games — Series

V olume 3 No. 2 February
1980 Benchtests — ACT 800, 
WH89/Micro Astrology/ 
Checkout — Video Genie/ 
IEEE-488 analysed.

V olume 3 No. 3 March 1980  
Benchtest — Panasonic JD- 
700U /C heckout — Symtec

lingual Machine/Polytechnical Light Pen/Introduction to  
Processing. programming/TV to  Monitor

Conversion.

Any one issue 95p; A ny tw o  issues £1 .75; Any three 
issues £2 .50; Any four issues £3 .00. All additional issues 
@ 50p each. Binders @ £2 .95 . All prices include post and 
packing. Cheque or P.O. payable to (PCW) Sportscene Pub
lishers Ltd., 14 Rathbone Place, London W1P ID E. Please 
allow up to 3 weeks for delivery and d o n ’t forget to  state 
clearly your name and full address with your order.
Please send me the following copies o f  PCW. I enclose a 
cheque/P.O. for £

Volume 1 Volume 2 Volume 3 

1 2 3 8  10 11/  1 2 3 4 7 8 1 2 3  
□  □ □ □ □  □  □ □ □ □ □ □ □ □ □  

Name_____________________________________________________

Address.

*Tick appropriate boxes
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Shopping List
Super software from the world’s leading microsoftware supplier.

m dii 
■

e /!h /M: 
al / Ali

D IG IT A L  R ESE A R C H

C P /M *  F D O S  — Diskette Operating System complete with 
©  Text Editor. Assembler. Debugger. File M anager and system  

utilities. Available for w ide variety of disk system including 
North Star, Helios II. Micropolis, IC O M  (all systems) and Altair. 
Supports computers such as Sorcerer, Horizon, Cromemco, 
Ohio Scientific, RAIR Black Box, Research Machines,
Dynabybe, e tc ................................................................................. £75/£15

C P /M  version 2 (not all A -m ats  available immediately) 
^  .........................  ...............

M P /M

£95/£15

£195/£25

M A C  -  8080 Macro Assembler. Full Intel macro definitions. 
Pseudo Ops include RPC, IRP, REPT, T ITLE, PAGE, and 
M A C LIB . Z-80 library included. Produces Intel absolute hex 
output plus symbols file for use by S ID  (see below) . . . .  £55/£10  

S ID  -  8080 symbolic debugger. Full trace, pass count and 
break point program testing system w ith back trace and 
histogram utilities. W hen  used with M A C , provides full symbolic
display of memory labels and equated va lu e s .................... £45/£10

Z S ID  Includes Z80 mnem quires Z80 C P U ............£50/£10

TE X  — Text formatter to create paginated, page-numbered and 
justified copy from source text files, directable to disk or printer

............................................................................................................£45/£10

D E S P O O L  — Program to permit simultaneous printing of data 
from disk while user executes another program from the console

.............................................................................................................. £30/£1

M IC R O S O F T

[H B A S IC -80 — Disk Extended BASIC Interpreter Version 5, A N SI 
©  compatible w ith long variable names, W H IL E /W E N D , chaining,
©  variable length file records....................................................... £155/£15

B A S IC  C om piler — Language compatible w ith Version 5 
( 0  M icrosoft interpreter and 3-10 times faster execution. Produces 

standard M icrosoft relocatable binary output. Includes 
©  Macro-80. Also linkable to FORTRAN-8O or COBOL-8O code

modules . ........................................................................................£195/£15

□  FO R T R A N  80  - A N S I  '66 (except for COM PLEX) plus many 
( 0  extensions. Includes relocatable object compiler, linking loader, 

library w ith manager. Also includes M A C R O -8O (see below)
©  ..........................................................................................................£205/£15

C O B O L  80 -  A N S I '74 Relocatable object output. Format 
0  same as FO R TR A N -8O and M A C R O -8O modules. Complete 

IS A M . Interactive A CCEPT D ISP LA Y , C OPY, EXTEND
©  ..........................................................................................................£325/£15

[ .  M A C R O -8O — 8080 /Z80 Macro Assembler. Intel and Zilog 
0  mnemonics supported. Relocatable linkable output. Loader, 

Library M anager and Cross Reference List utilities included
©  ............................................................................................................£75/£10

X M A C R O -8 6  — 8086 c ros ^ ss em b le r . All M acro and utility 
( 0  features o f M A C R O -8O Mnemonics slightly modified

from Intel A S M 86. C o m ^ jo i l i t y  data sheet available .£ 155/£15  

ED IT-80 — Very fast random access text editor for text w ith or 
0  w ithout line numbers. Global and intra-line commands

supported. File compare utility in c lu d e d ..............................£45/£10

E ID O S  S Y S T E M S

KISS — Keyed Index Sequential Search. Offers complete Multi- 
0  Keyed Index Sequential and Direct Access file management. 

Includes built-in utility functions for 16 or 32 bit arithmetic, 
string/integer conversion and string compare. Delivered as a 
relocatable linkable module in Microsoft format for use with
FOR TR AN -8O or COBOL-8O e t c ............................................£190/£15

K B A S IC  — Microsoft Disk Extended BASIC with all KISS  
( 0  facilities, integrated by implementation of nine additional 

commands in language. Package includes K ISS REL as
described above, and a sample mail list program.............£295/£25
To licensed users of Microsoft BASIC-80 (M  BASIC) . . £215/£25 

M IC R O P R O

Super-Sort 1 — Sort, merge, extract utility as absolute 
( 0  executable program or linkable module in Microsoft format. 

Sorts fixed or variable records w ith data in binary, BCD, Packed 
Decimal, EBCDIC, A SC II, floating, fixed point, exponential, 
field justified, etc. etc. Even variable number of fields per record! 

..........................................................................................................£125/£15

©
Super-Sort II Above available as absolute program only 

....................................................................... £105/£15

Super-Sort III -  As II w ithout SELECT/EXCLUDE
©  ............................................................................................................ £75/£15

W ord  M as te r Text Editor — In one mode has super set of 
( 0  C P /M 's  ED commands including global searching and 

replacing, forward and backwards in file. In video-mode, 
provides full screen editor for users w ith serial addressable-
cursor terminal .............................................................................. £75/£15

W ord  S tar — Menu driven visual word processing system for 
( 0  use with standard terminals. Text formatting performed on 

screen. Facilities for text paginate, page number, justify, center, 
underscore and PRINT. Edit facilities include global search and 
replace, read/write to other text files, block move, etc. Requires
CRT terminal with addressable cursor positioning......... £255/£15

G R A F F C O M

PA Y R O L L  — Designed in conjunction w ith the spec for PAYE 
( 0  routines by H M I Taxes. Processes up to 250 employees on 

weekly or monthly basis. Can handle cash, cheque or bank 
transfer payments plus total tracking of all year to date figures. 
Prints em p master, payroll log, payslips and bank giros.
Requires C B A S IC -2 ...................................................................£475/£15

C O M P A N Y  S A LE S  — Performs sales accounting function. 
( 0  Controls payments of invoices and prints sales ledger and aged 

debtors report. S u itab le  fo r any accounting  period. 
Comprehensive V A T  control and analysis of all sales invoices.
Requires C B A S IC -2 ...................................................................£425/£15

[ C O M P A N Y  P U R C H A S E S  — Performs purchase accounting 
©  function. Controls invoices, credit Et debit notes. Prints 

purchase ledger, aged creditors report and payment advices. 
Comprehensive V A T  control and analysis of all purchases, 
Interfaces w ith the N A D  system. Requires CB ASIC -2

.................................................. i . . . . » .........................................£425/£15

i — G E N E R A L A C C O U N T IN G  — Produces Nominal Ledger, Trial 
0  Balance, P /L  and Balance Sheet. Define your own coding 

system. Interactive data entry plus optional data capture from  
Company Sales and Company Purchases. Requires CBASIC-2

..........................................................................................................£375/£15

S T O C K  C O N T R O L  
( 0  Maintains stock records, monitors stock levels to ensure 

optimum stock holding. D r \ ' * s  include stock desc., product 
code, unit, unit price, P /£ * 7 iy  on hand on order/m inim um . 
Stock analysis reports ^ j^ b e  weekly, monthly, quarterly etc. 
Interfaces w ith Order Entry Et Invoicing system. Requires 
C B A S IC -2 .....................................................................................£325/£15

Software /
with /  Manual 

Manual /  Alone
C  O R D ER  EN TR Y &  IN V O IC IN G

( 0  Performs order entry and invoicing function. Handles invoices 
for services and consumable items, part orders and part 
quantities. Sales Analysis report shows sales movemets and 
trends for user-defined period Interfaces w ith Stock Control. 
N A D  and Company Sales systems. Requires C B ASIC -2

..........................................................................................................£325/£15

N A D  — Complete control of all your names &  addresses 

( 0  including suppliers, clients, enquiries etc. Assign your own 
coding system and select all output via the report generator. Will 
print anything from mailing labels to directories. Requires 
C B A S IC -2 ..................................................................................... £225/£12

□  C O M P L E T E  A C C O U N T IN G  P A C K A G E  -  C om bined  
( 0  Company Sales, Company r*A chases. General Accounting, and

N A D  systems
^ ....................................................... £950/£45

□  SA LES O R D ER  PR O C E S S IN G  P A C K A G E  - C a b i n e d  Stock 
( 0  Control, Order Entry and Invoicing and N A D  ^jJCjms £550/£30

S T R U C T U R E D  S Y S T E M S  G R O U P

□  A N A L Y S T  — Customised data entry and reporting system. 
User specifies up to 75 data items per record. Interactive data 
entry, retrieval and u p d fjV  facility makes information  
management easy. S o p K ^ tr te d  report generator provides 
customised reports usir.^Tdiected records w ith multiple level 
breakpoints for summarisation. Requires CBASIC-2, 24 x 80 
CRT, printer and 48K system ................................................ £125/£10

C  LET T ER IG H T  — Program to create edit and type letters or other 
documents. Has facilities to enter, display, delete and move 
text, w ith good video screen presentation. Designed to integrate  
with N A D  for form letter mailings. Requires CBASIC-2

..........................................................................................................£105/£15

N A D  Name and Address selection system — interactive mail list 
creation and maintenance program with output as full reports 
with reference data or restricted information for mail labels. 
Transfer system for extraction and transfer of selected records 
to create new files. Requires C B ASIC -2

............................................................................................................£45/£12

Q S O R T  — Fast so ft/m erge program for files w ith fixed record 
length, variable field length information. Up to  five ascending or 
descending keys. Full back-up of input files created. Parameter 
file created optionally w ith interactive program which requires 
C B ASIC-2. Parameter file may be generated with C P /M
assembler u t i l i t y ............................................................................£50/£12

S O FT W A R E  S Y S T E M S

□  C B A S IC -2  Disk Extended BASIC — Non-interactive BASIC  
©  with pseudo-code compiler and runtime interpreter. Supports

full file control, chaining, integer and extended precision
variables etc......................................................................................£75/£10

G R A H A M - D O R I A N  S O FT W A R E  S Y S T E M S  

C  A P A R T M E N T  M A N A G E M E N T  S Y S T E M  -  Financial 
( 0  management system for receipts and security deposits of 

apartment projects. Captures data on vacancies, revenues, etc. 
©  for annual trend analysis. Daily report shows late rents, vacancy 

notices, vacancies, income lost through vacancies, etc.
Requires CBASIC-2. Supplied in source code.................. £300/£25

C  IN V E N T O R Y  S Y S T E M  — Captures stock levels, costs, 
( 0  sources, sales, ages, turnover, markup, etc. Transaction 

information may be entered for reporting by salesman, type of 
©  sale, date of sale, etc. Reports available both for accounting and 

decision making. Requires CB ASIC -2 . Supplied in source code
..........................................................................................................£300/£25

LI! C A S H  R EG ISTER  — Maintains files on daily sales. Files data by 
( 0  sales person and item. Tracks sales. Overrings, refunds, payouts  

and total net deposits. Requires C B A S IC . Supplied in source
©  c o d e ................................................................................................ £300/£25

M IC R O  FO C U S
LI S T A N D A R D  C IS  C O B O L  -  A N S I '74 COBOL standard  
0  compiler fully validated by U .S . Navy tests to A N S I level 1. 

Supports many features to level 2 including dynamic loading of 
COBOL modules and a full IS A M  file facility. Also, program  
segmentation, interactive debug and powerful interactive 
extensions to support protected and unprotected CRT screen 
formatting from  COBOL programs used w ith any dumb terminal

..........................................................................................................£400/£25

F O R M S  2 — CRT screen editor. Automatically creates a query 
0  and update program of indexed files using C R T protected and 

unprotected screen formats. Output is COBOL data descriptions 
for copying into CIS COBOL programs. No programming 
experience needed. Output program directly compiled by CIS
COBOL (s tan d ard ).....................................................................£100/£12

O TH E R

P A S C A L /Z  — Z80 native code PA SC A L compiler. Produces 
optimised portable r e e n t r y  code. All interfacing to C P /M  is 
through the support (?<£•>. The package includes compiler 
companion macro a s s ^ ^ ie r  and source for the library. Requires 
56K and Z80 CPU. Version 2 includes all of Jensen /W irth  except
variant records ............................................................................£155/£15

, J Version 3 Upgrade with variant records and strings expected
2 / 8 0 ................................................................................................ £205/£15

LI P A S C A L /M T  -  Subset of standard PA SC A L. Generates 
©  portable 8080 machine code. Symbolic dubugger included. 

Supports interrupt p ro o > j4 « s  and BCD arithmetic for real 
variables. C P /M  file* 5 ^ - '  and assembly language interface 
supported. Lacks sets, - Enumeration and Record data types. 
Manual explains BASIC to PA SC A L conversion Requires
32 K .....................................................................................................£65/£17

LI Source for P A S C A L /M T  run time package. Requires M A C  (See
under Digital R esearch)....................................................................... £30

tiny C — interactive interpretive system for teaching structured 
programming techniques. Manual includes full source listings

.........................................................  .............................................. £45/£30

B D S C C O M P IL E R  — Supports most major features of 
©  language, including Structures, Arrays, Pointers, recursive 

function evaluation, linkable w ith library to 8080 binary output. 
Lacks data initialization, long &  float type and static &  register 
class specifiers. Documentation includes "C " Programming
Language book by Kernighan Et R itc h ie ..............................£60/£10

W H IT E S M IT H S ' C C O M P IL E R  -  The ultimate in systems 
©  software tools. Produces faster code than Pascal w ith more 

extensive facilities. Conforms to the full U N IX  Version 7 C 
language, described by Kernighan and Ritchie, and makes 
available over 75 functions for performing I/O , string 
manipulation and storage allocation. Compiler output in 
A-Natural source. Supplied with A-Natural. Requires 60K C P /M

..........................................................................................................£325/£20

P O LY V U E /8O — Full screen editor for any CRT w ith X Y  cursor 
©  positioning. Includes vertical and horizontal scrolling, interactive 

search and replace, automatic text wrap around for word 
processing, operations for manipulating blocks of text, and 
comprehensive 70 page m a n u a l..............................................£70/£12

L

Software with i
POLYTEXT/8Q

Manual
Text formatter for word processing 

)  applications. Justifies and paginates source text files. Will 
generate form letters with custom fields and conditional 
processing. Suport for Daisy W heel printers includes variable
pitch justification and motion optimization.......................... £45/£10

A L G O L  60 C om pile r — Powerful block-structured language 
0  featuring economical run time dynamic allocation of memory. 

Very compact (24K total R A M ) system implementing almost all 
Algol 60 report features plus many powerful extensions 
including string handling, direct disk address I /O  etc. Requires
Z80 C P U ..........................................................................................£110/£12

Z80 D ev e lo p m e n t P ackage — 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 for C P /M  LOAD, D D T  or SID  
facilities

............................................................................................................£50/£12

Z D T  — Z80 Debugger to trace, break and examine registers 
©  w ith standard Z ilog /M ostek mnemonic disassembly displays. 

Facilities similar to D D T £20 when ordered w ith Z80.
Development P a ck ag e ...................................................................£30/£7

D IS T E L  — Disk based disassembler to  Intel 8080 or TD L /X itan  
Z80 source code, listing and cross reference files. Intel or TDL
Xitan pseudo ops optional. Runs on 8080............................... £35/£7

D IS ILO G  — As Distel to  Zilog Mostek mnemonic files. Runs on
©  Z80 o n ly .............................................................................................. £35/£7

T E X TW R IT E R  III — Text formatter to justify and paginate  
©  letters and other documents. Special features include insertion 

of text during execution from other disk files or console, 
permitting recipe documents to be created from linked 
fragments on other files. Has facilities for sorted index, table of 
contents and footnote insertion. Ideal for contracts manuals.
etc ...........................................................................................................£75/£3

P O S T M A S T E R  — A  comprehensive package for mail list 
©  maintenance. Features include keyed record extraction and label 

production. A  form letter program is included which provides 
neat letters on single sheet or continuous forms. Requires
C B A S IC .............................................................................................. £75/15

W H A T S IT ?  — Interactive data-base system using associative 
tags to retrieve information by subject. Hashing and random
access used for fast resonse. Requires CB ASIC  ..............£70/£15

X Y B A S IC  Interative Process Control BASIC -  Full disk BASIC  
features plus unique commands to handle bytes, rotate and 
shift, and to test and set bits. Available in integer, Extended and 
ROMable versions.
Integer Disk or Integer ROMable ......................................... £165/£15
Extended Disk or Extended R O M a b le ..............................  £215/£15

S M A L /8 0  Structured Macro Assembley Language — Package 
of powerful general purpose text macro processor and SM A L  
structured language compiler. SM A L is an assembler language 
with IF -THEN-ELSE, LOOP-REPEAT-W HILE, DO-END, BEGIN-
END constructs.........  .................................................................£40/£10

SE LEC TO R  III -C 2 — Data Base Processor to  create and 
©  maintain multi Key data bases. Prints form atted, sorted reports 

with numerical summaries or mailing labels. Comes w ith sample 
applications including Sales Activity, Inventory, Payables, 
Receivables, Check Register, and Client/Patient Appointments , 
etc. Requires CB ASIC  Version 2. Supplied in source code.

..........................................................................................................£185/£12

C P M /3 7 4 X  U tility P a ckage — 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 C P /M  files

............................................................................................................£125/£7

B A S IC  U T IL IT Y  D IS K  -  Consists of (1) C R UN C H -14  
©  Compacting utility to reduce the size and increase the speed of 

programs in M icrosoft Basic and TR S-80 Basic. (2) DPFU N  — 
Double precision subroutines for com puting  nineteen  
transcendental functions including square root, natural log, log 
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc. 
Furnished in source on diskette and documentation . . . .  £30/£10  

TH E  S T R IN G  BIT — Fortran character string handling. 
©  Routines to find, fill, pack, move, separate, concatenate and 

compare character strings. This package completely eliminates 
the problems associated with character string handling in
FO R TR AN . Supplied w ith source ......................................... £30/£10

B S T A M  — Utility to  link one computer to another also equipped 
©  with B S T A M . Allows file transfers at full data speed (no 

conversion to hex), w ith CRC block control check for very 
reliable error detection and automatic retry. W e  use it! It's great! 
Full wildcard expansions to send ' .C O M , etc. 9600 baud with 
wire, 300 baud w ith phone connection. B oth  ends need one.
Standard and M  versions can talk to one another ............. £75/£5

Flippy D isk Kit -  Template and instructions to modify single 
sided 5 Vi" diskettes for use of second side in singled sided 
d riv e s ............................................................................................................£6

Orders must specify 
disk type and formal, 
e .g . N o r th  S tar-  
Horizon single density. 

Add VAT to orders for 
software (not manuals 
alone) Add 50p per 
i te m  po s ta g e  and  
packing (minimum Cl) 

All orders must be 
prepaid texcept COD 
or credit card/  Make 
c h e qu es  POs e tc  
payable to Lifeboat 
Associates.

M an ua l cos ts  are  
d e d u c ta b le  fro m  
subsequent software 
purchase

The sale o f  each 
p rp rie to ry  so ftw a re  
package conveys a 
license for use on one 
system only

»

>g
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Software for most popular 8080/Z80 computer disk systems Including 
N O R T H  S T A R  H O R IZ O N , V E C T O R  M Z , O H IO  SC IE N T IF IC , 
C R O M E M C O , P R O C E S S O R  T E C H N O L O G Y , R A IR  B L A C K  B O X , 
D Y N A B Y T E , S D  S Y S T E M S , R E S E A R C H  M A C H IN E S , A L T A IR , 
E X ID Y  S O R C E R E R , IM SA I, H E ATH , a n d  8 ' IB M  fo r m a ts

Lifeboat Associates 
32 Neal Street 
London WC2H 9PS 
01-379 7931
© Modified version available for use with CP/M as implemented on Heath 
and TRS-80 Model 1 computers.
0  User license agreement for this product must be signed and returned to 
Lifeboat Associates before shipment may be made.
'CP M is a trademark of Digital Research 
"Z80 is a trademark of Zilog Inc.
The Software Supermarket is a trademark of Lifeboat Associates.
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INSTORE
B rita in ’s m ost up-to-date and com prehensive guide to the selection o f  m icrocom puter  

equipm ent, com piled  for PCW by R ichard Olney o f  Heuristic Consultants.

■  Machine  
1  (Price from )

Main D istr ibutor/s  
(N o .  o f  Dealers)

Hardware Softw are M isce llaneous |jj 
(D o c u m e n ta t io n )  $

ABC 80  
( £ 7 9 0 )

CCS Microsales: 01-  
4 4 4  7 7 3 9  (T B A )

1 6-40K  RA M : Z 8 0 A : C: 1 2 ” , 
1 6 x 4 0  b& w  V D U : 4 6 8 0  bus: 
IEEE 4 8 8 :  R S 2 3 2  port: o p t io n  — 
dual 5Vt” F /D  (1 6 0 K ,  o w n  D O S),  
£ 8 9 5

D O S : BASIC: Graphics loud sp eak er  w ith  1 2 8  
effects :  V iew d ata  com patib le:  (S)

A ct S y s tem  8 0 0  
( £ 3 9 5 0 )

ACT: 0 2 1 -4 5 5  
3 5 8 5 : ( 5 0 )

4 8K  RA M : 6 5 0 2 :  dual 5W” F /D  
^80OTt): 1 2 ” , 3 0 x 6 4  V D U : 1 S/P:

M DOS: BASIC: A: 
PL/M: F ifth

Fu lly  IBM co m p a t ib le  K /B : high  
reso lu t ion  graphics: available w ith  
dual 8 ” F /D  (2 .4M B ) ,  £ 4 9 5 0 :  (E)

A lph a  Micro  
( £ 8 ,2 0 0 )

A lph a  Micro (U K ) Ltd  
0 1 -2 5 0  1 6 1 6  (T B A )

64K -16M  RAM: 16  bit: dual 8 ” 
F /D  (2 .4M B ): 6 S/P: m odular

m ulti-user O /S : BASIC:  
M / A : Pascal: U

E xpand s  to  1 2 0 0  MB, 3 2  term inal  
system : (E)

A ltos  ACS 8 0 0 0  
(£ 3 ,3 9 8 )

L ogitek: 0 2 5 7 2  6 6 8 0 3  
(T B A )

64K  RA M : Z 8 0 :  IK  ROM: dual  
8 ” F /D  (1M B ): 2 R S 2 3 2 :  1 P/P

CP/M: B A S IC :  Fortran .  
C o b o l:  Pascal:  M /A

(S&H)

A pple  II 
(£ 8 1 0 )

M icrosense: 0 4 4 2  
6 3 5 6 1 ( 8 0 + )

1 6 -48K  R A M : 6 5 0 2 :  8 I/O slots: 
o p t io n  — single 5 X4 ” F /D  (1 1 6 K ) ,  
£ 4 2 5

O /S : BASIC: Pascal: 
games:

2 8 0 x 1 9 2  high res graphics: 
integer BASIC in 6K  ROM  (S)

A th en a  8 2 8 5  
( £ 7 9 5 5 )

B u te l-C om co  Ltd: 
0 7 0 3  3 9 8 9 0  (T B A )

6 4K  R A M : 8 0 8 5 A: dual 5 W  
F /D  (6 4 4 K ):  1 2 ” , 2 5 x 8 0  V D U :  
1 5 0  cps printer: R S 2 3 2 C  port:  
o p t io n s  — dual 8 ” F /D  (2M B )

A M OS: T /E : BASIC:  
C o b o l:  Fortran:  Pascal:  
A P L :  M /A

E x te n d e d  ASCII K /B  w ith  n u m e 
ric pad: graphics: m a n y  fu lly  
integral configu rat ions  possible:  
(S)

A ttach e
( £ 7 ,0 0 0 )

R .H .T horpe  Ltd: 0 2 7 6  
2 9 4 9 2 .  R .J.Spiers Ltd: 
0 6 0 3  4 1 6 5 7 3  (T B A )

4 8 K  R A M : 8 0 8 0 :  dual 8 ” F /D  
( 6 1 6 K ) : 9 ” , 1 6 x 6 4  b& w V D U :  
1 8 0  cps printer

E xB A S IC : Fortran (S)

Billings B C -12F D  
( £ 4 ,2 9 5 )

M itech: 0 4 8 6 2  2 3 1 3 1  
(T B A )

6 4K  R A M : Z 8 0 A : dual 5 ” F /D  
(6 4 0 K ):  1 2 ” , 2 4 x 8 0  b& w  V D U

D O S: BASIC: Fortran:  
C o b o l:  A

8 ” F /D  (2M B ) to  replace 5 ” , 
£ 6 ,0 0 0 :  add it ional dual 8 ” F /D ,  
£ 2 ,7 5 0  (S)

C anon BX-1  
( £ 3 ,8 5 0 )

C anon Business  
M achines (U K ) Ltd:  
0 1 -6 8 0  7 7 0 0

6 4K  R A M : 6 8 0 0 :  Single 5W” 
F /D  (6 5 K ):  1 2 ” , 2 5 x 8 0  V D U :  
5 x V 2 4  ports: o p t io n s  — single  
5>/i” F /D  j(65K), £ 1 ,5 0 0

D O S: E xB A S IC : A : A lso  supplied  w ith  integral ther
mal printer in stead  o f  V D U :  
(S&H)

CBS Mk 1, 2&3  
( M k l ,  £ 5 ,4 1 3 ;  Mk2. 
£ 5 ,9 0 0  ;M k 3 ,£ 8 ,6 4 8 )

C om p elec :  0 1 -6 3 6  1 3 9 2  
( N /A )

6 4K  R A M : Z 8 0 :  dual 8 ” F /D  
(1M B ): 1 2 ” , 2 4 x 8 0  V D U ; 1 3 2  
co l,  3 0  cps  printer: 2 S/P: 1 P/P

CP/M: BASIC Mk. 2 w ith  2MB F /D ,  £ 5 ,9 0 0 .
Can upgrade to  M k.3  — £ 8 ,1 5 0  
(11M B  H /D  and 4 m ore  S/Ps): 
D esk  m o u n te d :  U p to  44M B  
H /D  possib le ,  £ 4 ,5 2 9  extra: m u lti  
user sy ste m  w ith  2 0 8K RAM ,  
£ 1 0 ,6 4 8 :  (S&H)

Challenger I P  & C2  
( I P ,  £ 2 3 8 ;  C2, £ 4 0 4 )

C T S : 0 7 0 6  7 9 3 3 2 :
M B M : 0 1 - 9 8 0  3 9 9 3 .  
M utek: 0 2 2 5  7 4 3 2 8 9 .  
Millbank Com puting:  
0 1 -5 4 9  7 2 6 2 .  ^ M i c r o 
com pu ters:  0 6 0 6  
8 5 3 3 9 0 .  B yte  Sh op: 01-  
5 1 8  1 4 1 4

4 -32K  RAM : 6 5 0 2 :  C int: R S 2 3 2  
port:

O /S : BA SIC : A: 
E x B A S I C

D /A  conv: c o l  capabil ity : 8K  
m icro so f t  BASIC in ROM :  
o p t io n  — dual 5V4” F /D  (1 6 0 K ) ,  
£ 5 5 0 :  for C 2 , dual 8 ” F /D  
(1 .1 5 M B ) and 20M B H /D : runs 
OSI business  so ftw are  o n  8 ” F /D .  
(S)

Challenger C3 
( £ 2 ,3 3 4 )

As above 3 2 -5 6 K  RA M : 6 5 0 2 ,  6 8 0 0 ,  
Z 8 0 : dual 8 ” F /D  (1 .1 5 M B ):  
2-16  S /P

O S 6 5 U : BASIC: CP/M :  
F ortran: C o b o l

Also C3B & C3P H /D  m od u les:  
74M B for a b o u t  £ 1 0 ,0 0 0 :  (S&H)

C om m a V 0 3  
( £ 4 ,2 0 0 )

C om m a: 0 2 7 7  
8 1 1 1 3 1 : ( N /A )

32K  RA M : LSI 1 1 :  dual 8 ” F /D  
( 5 1 2K ): 4  serial D L U 1 1 S  ports:  
m odular

R T 1 1  O /S  ( £ 7 5 0 ) :  
B A S IC :  C o b o l :  F ortran

M any configu rat ions  possib le:  
(H)

C om p elec  Series  
( £ 2 ,4 0 0 )

C om pelec:  0 1 -6 3 6  
1 3 9 2 :  ( N /A )

32K  R A M : Z 80: dual 8 ”  F /D  
(5 1 2 K ):  2 R S 2 3 2  ports: 1 P/P

C P/M :,A : CBASIC:  
c o b o l:  Fortran: Pascal

A lso  w ith  d ou b le  d en s ity  F /D  
(1M B ), £ 2 ,9 0 0 :  IK  EPROM : (S)

C om p u co lo r  II 
( £ 9 9 8 )

Abacus: 0 1 -5 8 0  8 8 4 1 :  
(6 )

8 -32K  RA M : 8 0 8 6 :  1 3 ” , 3 2 x 6 4  
8-co lou r  V D U : s ingle 5 l/4” F /D  
(5 1 K ):  R S 2 3 2  port

ExBA S IC  (R O M ): A 16K  m o d u le ,  £ 1 ,0 7 8 :  34K ,  
£ 1 ,2 0 9 :  m a in te n an ce  and pro 
gram m ing m an ual available: (I)

C om p u corp  6 2 5  
( £ 6 ,0 0 0 )

C om pu corp: 0 1 -9 5 2  
7 8 6 0 : ( 1 7 )

6 0K  R A M : Z 8 0 :  dual 5W” F /D  
( 7 0 0 K ) : 9 ” , 1 6 x 8 0  b& w V D U :  
4 0  cps printer: 1 R S 2 3 2  port

A: BA SIC : U A lso  6 5 5  m o d e l  w ith  3 2 0 K  F7D  
capability  and 1 2 ” , 2 0 x 8 0  V D U  
— £ 4 ,3 4 5  (B)

C om p W orkshop  
S y s te m  1 
( £ 1 ,6 0 0 )

C om p W orkshop: 
0 1 -4 9 1  7 5 0 7  ( N /A )

3 2K  R A M : dual 5Vi”  F /D  
(1 7 0 K ) :  9 ” , 1 6 x 6 4  b&W V D U :  
m odular

A: BASIC: Fortran: 
F lex : Pascal: Pilot

This is  an e xam p le  c onfigu rat ion  
from  a fu lly  c om p at ib le  m od ular  
range: (E)

C rom em co  S y s tem  2, 
S y s te m  Z2H,
S ystem  3
( £ l , 9 9 5 / £ 4 , 9 9 8 /
£ 3 ,2 9 3 )

Comart: 0 4 8 0  2 1 5 0 0 5 ;  
D atron: 0 7 4 2  5 8 5 4 9 0 ;  
M icrocentre: 0 3 1  2 2 5  
2 0 2 2  (2 0 )

6 4K  R A M : Z 80: dual 5 ‘/ i” F /D  
(3 4 6 K )  S y s  2 and Z 2H ...  dual 8 ” 
F /D  (1 .2 4 M B ) Sys . 3: S/P: P/P

C DO S: B A S IC :  C o b o l:  
Fortran  ; M ult i-user  
B A S IC :  A :

All sy stem s  expand able  to  m u lti 
user (2 —7 users), £ 3 ,4 5 5  
£ 6 ,4 0 0 :  11  and 22M B  options:  
also dual 8 ” F /D  (9 9 6 K )  on  Sys.  
2 and 3: (E)

D AI
( £ 9 9 8  4 8 K  version)

Data  A pplica t ions  (U K )  
0 2 8 5  2 5 8 8  (T B A )

1 2 -4 8 K  RA M : 8 0 8 0 :  C int:  
2 4 x 6 0  V D U  int: R S 2 3 2  port: 
Over 2 0  industrial ints:
2 C ints

BASIC (R O M ): U  
(RO M )

U p to  2 5 5 x 3 3 5  reso lu t ion  graphi
cs: 3 n o te s  and no ise  generator: 
P A L  o u tp u t  to  T V : gam es paddle

Digital M icrosystem
DSC -2
( £ 5 ,3 9 5 )

Modata: 0 8 9 2  3 9 5 9 1  
(T B A )

64K  RA M : Z80: dual 8 ” F /D  
(2 .2 8 M B ):  4  R S 2 3 2  ports: EIA  
port

CP/M: BASIC-E: 
C B A SIC : C o b o l  
F ortran :  Pascal

Up to  6 add it iona l F /D  units  
possible: (H)

Durango F-85  
( £ 8 ,2 5 0 )

C om p Ancillaries: 
0 7 8 4 3  6 4 5 5  (1 2 )

6 4 K  RA M : 8 0 8 5 :  dual 5W F /D  
(1M B ): 9 ” , 1 6 x 6 4  green V D U :  
1 3 2  c o l  1 6 5  cps printer: N /P

O /S :  D B A S IC Takes up  to  5 w ork  stations: fully  
in tegrated  system : o p t io n s  — 
add it iona l dual bW *  F /D  (1M B)  
and 12  MB H /D : (S)

D y n a b y te  D B 8 /1  
( £ 1 ,5 0 0 )

D y n a b y te  U K /E u rop e  
Ltd: 0 7 2 3  6 5 5 5 9  (6 )

3 2 -6 4 K  RA M : Z 80: S lO O bus:  
2 R S 2 3 2  ports: 1 P/P

CP/M: BASIC: C obol:  
Pascal

E xpand s to  m ulti-user system :  
o p t io n  — dual 8 ” F /D  (1M B),  
£ 2 ,0 0 0 :  also D B 8 /2  w ith  dual  
5V4” F /D  (4 0 0 K ) ,  £ 3 ,0 0 0  (E)

E q u in o x  2 0 0  
( £ 7 ,5 0 0 )

E q u in ox:  0 1 -7 3 9  2 3 8 7  
( N /A )

6 4 -2 5 6 K  R A M : Z 8 0 :  10M B  H /D :  
1 S/P: 1 P/P

CP/M: CBASIC: 
c o b o l :  F ortran:

M ulti-user M V T /F A M O S  available  
in p lace o f  CP/M: (S /H )

List o f  A bbreviations

A A ssem bler  
B BASIC  
C Cassette  
E E xtensive

F /D  F lo p p y  disc M /A  Macro assem bler  
G/C Graphics card N /A  N o t  available  
H Hardware N /P  N um eric  pad 
H /D  Hard disc O /S  Operating sy stem  
I In trod u ctory  P/P Parallel port  
I n t Interface S Softw are

S /P  Serial port  
T /E  T ex t  ed itor  
T B A  To be an n ou n ced  
U U tility

Please n o te :  S o ftw are  i tem s  l isted in  ita lic  are n o t  inc lu ded  in  th e  basic price o f  th e  eq u ip m e n t .  A ll prices are exc lu s ive  o f  V A T .
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INSTORE
1  Machine  
I  (Price from )

Main Distributor/s  
(N o .  o f  Dealers)

Hardware Softw are M iscellaneous
(D o c u m e n ta t io n )

Euroc
( £ 7 ,9 9 5 )

E urocalc  Ltd: 0 1 -4 0 5  
3 1 1 3  (T B A )

6 4 K  RAM : 8 0 8 0 A :  dual 8 ” F /D  
(1M B ): 1 5 ” , 2 5 x 8 0  b& w V D U :  
1 3 2  c o l  1 4 0 c p s  printer

CP/M: CBASIC: A : U: A year’s m a in tenance  and s ta t io n 
ery supp ly  inc: (S )

E xecut ive  M in icom 
puter

B in aton e  0 1 -9 0 3  5 2 1 1 See V id e o  G enie

E x id y  Sorcerer  
(£ 6 5 0 )

L iveport Data  Products  
0 7 3 6  7 9 8 1 5 7  (2 7 )

8 -32K  RAM : Z 80: R S 2 3 2 :  1 P/P: O /S: E xB A S IC  (R OM ):  
S 1 0 0  c o n n ector :  3 0  x 6 4  V D U  17 0  E d ito r :  A :  CP/M : A lgo l .

F ortran

High res graphics capabil ity : 16K  
• version, £ 7 6 0 :  3 2 K  £ 8 5 9 :  4 8 K ,  

£ 9 6 0 :  o p t io n  — dual 5 lA”  F /D  
(6 3 0 K ) ,  £ 1 ,2 0 0 :  User program
m ab le  character set: (I)

HP 85  
( £ 2 ,2 4 0 )

H ew le tt  Packard Ltd: 
0 7 3 4  7 8 4 7 7 4  (1 6 )

1 6 -3 2 K  RA M : C .P.U.: 5 ” 1 6 x 3 2  
b& w V D U : C (2 0 0 K ):  6 4  cps  
printer: R S 2 3 2  port: 4 P/P

BASIC: Fu ll  d o t  m atrix  graphics: N /P: 
co m p a c t  portab le  unit: (S)

IMS 5 0 0 0  
( £ 1 ,9 3 5 )

E quin ox: 0 1 -7 3 9  2 3 8 7  
(2 0 )

3 2 -6 4 K  R A M : Z80: dual 5%” 
F /D  (3 2 0 K )

CP/M: CBASIC:  
C obo l:  Fortran:

3 drives op t ion :  (S&H)

IMS 8 0 0 0  
( £ 3 ,5 1 5 )

As above 6 4 -2 5 6 K  RAM : Z 80: dual 8 ” 
F /D  (1M B )

CP/M: CBASIC: C obol:  
F ortran:  M icr o C O B O L

Multi-user M V T /F A M O S  available  
in  place o f  CP/M: (S& H)

IMSAI V D P 4 2  
( £ 3 ,9 0 0 )

C om pu term ark et: 0 6 0 3  
6 1 5 0 8 9  (T B A )

3 2 -6 4 K  RA M : 8 0 8 5 :  dual 5 l/4” 
F /D  (4 0 0 K ):  9 ” , 2 4 x 8 0  b&w  
V D U : 1 S/P: 1 P/P

IM DOS (CP/M  c o m p ):  
A: E xBA SIC : U: 
CB A SIC : C o b o l:  
Fortran

Supports  8 add it iona l F /D  drives: 
also available, V D P 4 4  w ith  F /D  
(7 8 0 K ) ,  £ 4 ,4 0 0 :  (H)

IMSAI V D P 80  
( £ 6 ,2 0 0 )

As above 3 2 -6 4 K  R A M : 8 0 8 5 :  dual 8 ”  
F /D  (1 .2M B ): 1 2 ” , 2 4 x 8 0  
b&w V D U : 1 S/P: 1 P/P

IM DOS: A: ExBA SIC :  
U: CB A SIC : C obo l:  
F ortran

(H)

ITT 2 0 2 0  
( £ 8 6 7 )

ITT: 0 2 6 8  3 0 4 0  (1 5 ) 1 6 -48K  R A M : 6 5 0 2 M onitor: A: E xBA S IC :  
D is A:

3 6 0 x 1 9 2  high res graphics: E x 
BASIC in  6K  ROM : o p t io n s  — 
single 5V4” F / D  (1 1 6 K ) ,  £ 4 2 5 ;  
16K  R A M , £ 1 1 0 ;  R S 2 3 2  port,  
£ 9 6 :  32K  sy stem , £ 9 3 1 :  4 8 K  sys 
te m , £ 9 9 5 : (B)

L X -5 0 0
( £ 3 ,5 0 0 )

Logabax Ltd: 01  9 6 5  
0 0 6 1  (1 3 )

32K  RA M : Z80: dual 5V4” F /D  
( 1 8 0 K ) : 1 2 ” 2 5 x 8 0  b& w V D U :  
lOOcps printer

D O S : BASIC: A Other printers available: (S )

M egamicro
( £ 6 .0 8 0 )

B ytronics: 0 2 5 2  
7 2 6 8 1 4 ( 5 )

2 56K : 8 0 8 0 A : dual 8 ” F /D  
(1M B ): 1 2 ”, 2 0 x 8 0  b& w V D U :  
1 2 0 c p s  printer: 2  S/P: 2 P/P

CP/M: U (H&B)

Microstar 4 5  Plus  
( £ 4 ,9 5 0 )

M icrosense: 0 4 4 2  
4 1 1 9 1  (2 0 + )

64K  RA M : 8 0 8 5 :  dual 8 ” F /D  
(1 .2M B ): 3 S/P: R S 2 3 2  port

S T A R D O S : CP/M: 
BA SIC : Cobol: Fortran

(E)

MSI 6 8 0 0  
( £ 1 ,2 0 3 )

Strum ech: 0 5 4 3 3  4 3 2 1  
(5 )

16K  R A M : 6 8 0 0 :  C: $P\ 
1 6 x 6 4  b& w V D U : 1 S/P

BASIC: Mini A: 0 U p to  8 serial or parallel ints  
possib le: (S&H)

MSI 6 8 0 0  S y s tem  1 
( £ 2 ,1 7 5 )

As above 32K  RAM: 6 8 0 0 :  dual 5V4”  F /D  
( 1 6 0 K ) : 9 ”  1 6 x 2 4  b& w  V D U : 1 
R S 2 3 2  port

D O S: BASIC: U: 
A :  F ortran

As above: o p t io n  — dual 8 ” F /D  
(6 2 4 K ) ,  £ 1 ,6 4 0 :  (S& H)

MSI 6 8 0 0  S y s te m  2 
( £ 7 ,5 0 0 )

As above 56K  RA M : 6 8 0 0 :  single 8 ” F /D  
( 3 1 2 K ) : 10M B H /D : R S 2 3 2  port: 
9 ” , 1 6 x 6 4  b& w  V D U

D O S: BASIC: M ulti
user BASIC: A

R ack  m o u n te d :  o p t io n s  — dual 
8 ” F /D  (6 2 4 K ) ,  £ 1 ,6 4 0 ;  10M B  
H /D , £ 4 ,2 5 0 :  (S&H)

MSI S y s tem  7 
( £ 5 ,2 0 0 )

As above 56K  R A M : 6 8 0 0 :  dual 5W *  F /D  
( 6 4 0 K ) : 9 ” , 1 6 x 2 4  V D U : 1 P/P

D O S: BASIC: A C hoice o f  F D O S , SD O S or Flex:  
also o p t io n  — 10M B H /D : (H&S)

N a n o co m p u te r
( £ 4 2 0 )

M idw ich: Waltham  
Cross 2 9 3 1 0  (T B A )

4K RAM : 2K ROM: Z80: C int:  
8 digit LED: K /B : R S 2 3 2  port: 
4 P/P

M achine language: 
B AS IC : A :  T /E :

D esign ed  for hardware educa 
tion: expand able  to  64K  RAM  
sy stem  w ith  F /D :  (E)

N orth  Star H orizon  
(4 8 K ,  £ 4 ,6 5 0 )

Comart: 0 4 8 0  2 1 5 0 0 5 ;  
C om m a: 0 2 7 7  8 1 1 1 3 1 ;  
Eq u in ox: 0 1 -7 3 9  2 3 8 7  
(2 0 )

2 4 -56K  RA M : Z 8 0 A : du a l 6W *  
F /D  ( 3 6 0 K ) : 1 5 ” , 2 4 x 8 0  b& w  
V D U : 1 5 0  cps printer: 2 
1 P/P

D O S: BASIC: CP/M  
C o b o l:  F ortran:  Pascal

(E)

O xford  Mini
co m p u ter

B inaton e  0 1 -9 0 3  5 2 1 1 See V id eo  Genie

Pascal M icroengine  
( £ 2 ,0 8 0 )

Pronto: 0 1 -5 9 9  3 0 4 1  
(T B A )

64K  RAMT MCP 1 6 0 0 :  2 R S 2 3 2  
ports: 2P/P: o p t io n s  — dual 5V4” ’ 
F /D  (1M B), £ 1 5 5 0 :  dual 8 ” F /D  
(2M B), £ 1 9 5 0

BASIC: Pascal CPU has user w r itten  w ord  set:

PET 8 K ,1 6 K  & 32K  C om m o d o re :  0 1 -3 8 8  
( £ 5 5 0 , £ 6 7 5  & £ 7 9 5 )  5 7 0 2 ( 1 5 0 )

8 -32K  RAM : 6 5 0 2 :  C: 9 ” 
2 5 x 4 0  V D U : IE E E 4 8 8  port

O/S: BASIC: A : F orth  
Pilo t:

BASIC in 8K  ROM : o p t io n s  — 
dual 5V4” F /D  (3 5 3 K ) ,  £ 7 9 5 ;  
sam e, b u t (8 0 0 K ) ,  £ 9 9 5 ,  plus, 
w ith  th e  2 0 0 1 -8 ,  £ 3 0  for  th e  disc  
operating ROM : (I)

Pow erhouse  2 
( £ 1 ,1 7 5 )

P ow erh ou se  Micros: 
0 4 2 2  4 8 4 2 2  (T B A )

3 2 -6 4 K  RA M : Z 8 0 A : 5 ” 2 7 x 9 6  
b& w V D U : 1 P/P: R S 2 3 2  port

FD O S : BOS: BASIC:  
E x B A S I C :  

( 1 4 K  E P R O M ) ,  £ 2 6 0

Graphics card available, £ 1 9 0 :  
o p t io n  — dual 5 W '  F /D  (7 0 0 K ):  
(I)

Rair B lack B ox  
( £ 2 ,3 0 0 )

Rair: 0 1 -8 3 6  4 6 6 3  
( N /A )

3 2 -6 4 K  RA M : 8 0 8 5 :  dual 514” 
F /D  (1 6 0 K ) :  2 R S 2 3 2  ports

CP/M: BASIC: Cobol:  
Fortran: M /A

16K  RAM  e x p an sion ,  £ 2 5 0 :  dual  
5V4”  F /D  ( 5 2 0 K ) ‘ £ 1 ,0 0 0 :  (H)

Research M achines
380 -Z
( £ 1 ,0 4 8 )

Research M achines:  
0 8 6 5  4 9 7 9 1  (N /A )

1 6-56K  RA M : Z 8 0 A : C: R S 2 3 2  
port:

T iny BASIC:  
graphics: A :  E x B A S I C :  
CB A SIC : C obo l:  F o r 
tran: A lgo l:  CP/M : U:

D esigned for education : high res  
graphics be in g  developed: op t io n s  
— dual 5 V4 ” F /D  (1 6 8 K ) ,  £ 8 9 5  
and dual 8 ” F /D  (1M B ), £ 1 ,6 9 5 :  
56K  version, £ 1 ,6 5 4 :  (S)

SD S 1 0 0  
( £ 4 ,2 9 0 )

Airam co: 0 2 9 4  5 7 7 5 5  
(1 1 )

64K  RA M : Z80: dual 8 ” F /D  
(1M B ): 1 2 ” , 2 4 x 8 0  V D U : S 1 0 0  
bus: R S 2 3 2  port: N /P : 1 P/P

CP/M: A: ExBA SIC :  
C o b o l:  F ortran

Facili ty  for  8K PROM : (E)

S .E .E .D . S ystem  
One
( £ 2 ,1 7 5 )

Stru m ecn : 0 5 4 3 3  
4 3 2 1  (4 )

3 2 -56K  RA M : 6 8 0 0 :  dual 5V4”  
F /D  (1 6 0 K ):  9 ” , 1 6 x 2 4  b&w  
V D U : R S 2 3 2  port

D O S: BASIC: U: 
Fortran:  C o b o l:  M /A

Up to  8 I/O  ports: m ax  o f  4 F /D  
drives: o p t io n  — dual 8 ” F /D  
(6 2 4 K ):  (E)

S em el 1 
( £ 2 ,9 0 0 )

Stru tt  Electrical: 0 8 2 2  
5 4 3 9  (N /A )

1 6 -6 4 K  RA M : Z80: single 8 ” F /D  
(2 5 0 K ):  1 2 ” , 2 4 x 8 0  b&w V D U :  
R S 2 3 2  port

BASIC: C obo l:  F ortran Su pports  up  to  8 drives o p t io n  — 
single 8 ” F / D  (2 5 0 K ) ,  £ 5 0 0 :  (I)

Sharp M Z-80K  
(£ 5 2 0 )

Sharp E lectron ics  (U K )  
Ltd: 0 6 1  2 0 5  7 3 2 1  (2 2 )

6-34K  RA M : Z80: C: 1 0 ” , 2 4 x 4 0  
b& w V D U

BA SIC : A: Graphics: loudspeaker: BASIC  
in  14K  RAM : 34K  m achin e ,  
£ 7 4 0 : (B)

S im pelec  Mk 1 
( £ 7 ,4 2 1 )

C om pelec:  0 1 -6 3 6  
1 3 9 2  (N /A )

64K  R A M : Z80: dual 8 ” F /D  
^1MB): 1 2 ” , 2 4 x 8 0  V D U : 2 S/P:

CP/M : BASIC A lso  Mark II w ith  2MB F /D ,  
£ 7 ,9 0 0 ;  w ill upgrade further: 
(S&H)

Sinclair  Z X 80  
( £ 1 0 0 )

S c ience  o f  Cambridge: 
0 2 2 3  3 1 1 4 8 8  ( N /A )

1-16K  RA M : 78 0 -1 :  C int: T .V .  
int: full K /B : 4 4  p in  exp an s ion  
port

4K  BASIC in ROM CPU is NEC 3 .2 5  MHz version o f  
Z 80A : available as kit , £ 8 0 :  mains  
adaptor £9;(S )
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INSTORE
Machine  
(Price f r o m )

Main Distributor/s  
(N o .  o f  Dealers)

Hardware Softw are M isce llaneous
(D o c u m e n ta t io n )

S irocco
( £ 3 ,9 0 0 )

Elvingate Com puters:  
0 6 9  2 4 5 1 8 9  (T B A )

64K  R A M : Z80: dual 5V4” F /D  
(9 4 0 K ) :  1 2 ” , 2 4 x 8 0  V D U :  
R S 2 3 2  port

CP/M : CBASIC:  
C o b o l:  M B A S IC :  
F ortran

D irect m e m o r y  addressing: 
m e m o r y  m a p p ed  V D U : free 
standing k eyboard: o p t io n  — 
10M B  H /D

S m o k e  Signal 
C hieftain  1 
( £ 3 ,0 5 0 )

Windrush Micro Designs  
0 6 9  2 4 5 1 8 9  (T B A )

3 2 -6 4 K  RA M : 6 8 0 0 :  dual 5 1/ . ” 
F /D  (1 6 0 K ):  1 2 ” , 2 4 x 8 0  V D U :  
1 1 2  cps printer: R S 2 3 2 C  port

D O S: BA SIC : D B A S IC :  
R B A S I C :  A :  Fortran:
U

A lso  C hiefta in  3 w ith  dual 8 ”  F /D  
(1M B ), £ 3 ,9 5 0  (E )

Solitaire WP & 
B S 2 0 0
( £ 6 ,7 5 0 & £ 7 ,9 5 0 )

Solitaire KPG: 0 1 -9 9 5  
3 5 7 3  (T B A )

64K  R A M : 8 0 8 5 :  1 4 ” V D U  (w ith  
o w n  CPU): 4 5  cps printer: CPU  
port: dual 5'/i” F /D  (7 0 0 K )  w ith  
“W P” , and dual 8 ” F /D  (9 6 0 K )  
w ith  “ B S 2 0 0 ”

D O S: BASIC (op tion a l  
o n  th e  “W P” )

A ll Solitaire s y stem s  are c o m p a t 
ible: graphics o n  1 1 x 1 3  d o t  
m atrix: (S )

S o li ta ir e /H B S 1 0 0  
( £ 9 ,5 0 0 )

A s  above 6 4K  R A M : 8 0 8 5 :  10M B  H /D : 1 4 ” 
V D U  (w ith  o w n  CPU): 2 0 0  cps  
printer: CPU port

D O S: BASIC Up to  8 in terface  term inals can be  
used: also H B S 2 0 0  w ith  20 -8 0  
MB o f  H /D : H B S 1 0 0  l im it  is 
40M B : (S)

Sord M 1 0 0  ACE  
( £ 2 ,6 5 0 )

Midas C om pu ter  
Services Ltd: 0 9 0 3  
8 1 4 5 2 3

48K  RA M : Z 80: single 5V.”
F /D  (1 4 3 K ) :  1 2 ” 2 4 x 6 4  c o l  V D U  
R S 2 3 2  port

O /S: BASIC With c o lou r  graphics: 8K ROM: 
o p t io n  — single 5Vi”  F /D ,  £ 3 0 0 :  
(I)

Sord M 2 2 3  
( £ 3 ,5 0 0 )

As above 64K  R A M : Z 80: single 5 1/ .” 
F /D  (3 5 0 K ):  1 2 ” , 2 4 x 8 0  b& w  
V D U : S 1 0 0  bus: R S 2 3 2  port

O /S : BASIC Other configs  possible: ex tra  F /D ,  
£ 4 5 0 :  (I)

Superbrain
( £ 1 ,9 9 5 )

Icarus: 0 6 3 2  2 9 5 9 3  
(T B A )

64K  RA M : 2 x Z 8 0 :  dual 5W '  
F /D  (3 2 0 K ):  1 2 ” , 2 5 x 8 0  b& w  
V D U : S 1 0 0  bus: R S 2 3 2 :  
T R S 8 0  port

CP/M: A: B A S IC :  
C obo l:  F ortran:  A P L  
Pascal

L im ited  graphics: m ain fram e in t  
available: o p t io n s  — dual 5V4” 
F /D  ( 3 2 0 K ) : dual 8 ” F /D  
(2 .4M B ): 8 -1 2 0  MB H /D : (S&H)

Tandberg EC 10  
(£ 5 ,0 0 0 )

Tandberg: 0 5 3 2  
3 5 1 1 1 :  ( N /A )

50K  RA M : 8 0 8 0 A ;  single 8 ” 
F /D  (2 5 0 K ):  1 2 ” , 2 5 x 8 0  b& w  
V D U : R S 2 3 2  port

E xBA S IC  (24K ):  
M ulti-user BA SIC : A: 
U: C o b o l

(S& H)

T andy T R S 80  
Level 1 
( £ 3 8 0 )

T andy: 0 2 1  55 6  
6 1 0 1  ( 2 0 0 )

4 -16K  RAM : Z 80: C: 1 2 ” , 
1 6 x 6 4  b& w V D U

BASIC: A: BASIC in 4K  ROM: upgradable to  
leve l 2: (I)

T andy T R S  80  
Level II 
( £ 5 1 5 )

As above 4 -48K  RAM : Z 80: C: 1 2 ” , 
1 6 x 6 4  b& w V D U : R S 2 3 2  int:  
1 P/P

BASIC: M /A :  
Fortran

16K  m achin e  inc lu des  N /P : 4 -1 6K  
upgrade, £ 1 2 0  ( £ 8 5  w ith o u t  pad):  
m ax c on fig ,  £ 1 ,0 0 5 :  o p t io n  — 
single 5 l/«”  F / D  (7 8 K ) ,  £ 4 7 8  (m ax  
o f  4 ):  (I)

TECS
( £ 1 ,6 0 0 )

T echnalogics: 0 51  
7 2 4  2 6 9 5  (T B A )

1 6 -5 6 K  R A M : 6 8 0 0 :  8K  PROM: 
R S 2 3 2  port: C in t

BASIC: T .D O S :  
P reste l:  M on i to r :

2 5 6  ch  graphics: Prestel c o m p a t 
ible : plugs in to  standard T V : 
op t io n  — dual 5 Vi”  F /D  (3 2 0 K ) ,  
£ 8 0 0 :  (S&H)

TEI 2 0 8  
( £ 3 ,8 4 1 )

Abacus: 0 1 -5 8 0  8 8 1 1  
(5 )

32 -6 0 K  R A M : 8 0 8 0 / 8 0 8 5 :  dual 
5W” F / D  (3 2 0 K ):  9 ” , 2 4 x 8 0  
green V D U : 3 S/P: 3 P/P

CP/M: B A S IC :  C obo l:  
Fortran:  Pascal: A lg o l

(S&H)

TEI 2 1 2  
( £ 4 ,8 8 6 )

As above 3 2 -6 0 K  R A M : 8 0 8 0 / 8 0 8 5 :  dual 
8 ” F /D  (1M B ): 1 5 ” , 2 4 x 8 0  green  
V D U : 3 S/P: 3 P/P

CP/M : B A S IC :  C obol:  
Fortran:  Pascal: A lg o l

(S&H)

T erodec  D PS 6 4 /1 -4  
(£ 3 ,0 1 4 )

T erodec  (M icro-system s)  
Ltd: 0 3 4 4  5 1 1 6 0 :
(T B A )

6 4 K  RA M : Z 80: dual 8 ” F /D  
(1M B ): 1 2 ” , 2 4 x 8 0  b& w V D U :  
2 S/P: 3 P/P

CP/M. B A S IC :  C o b o l : 
CB A SIC : Fortran:  
A lg o l :  Pascal

TM Z 8 0 ,  enhan ced  m o d e l  in  
integral w o rk  s ta tion .  £ 5 ,4 9 5  
(w ith  4MB F /D ):  DPS 6 4  w ith  
2MB F /D  is  £ 3 ,3 1 9 :  o p t io n s  — 
dual 8 ”  F /D  (1M B ), £ 1 ,1 5 0 :  dual  
8 ” F / D  (2M B ), £ 1 ,4 5 5 :  (S&H)

V ecto r  Graphics MZ  
( £ 2 ,5 9 5 )

Almarc: 0 6 0 2  6 2 5 0 3 5 :  
Sintrom  M icroshop:  
0 7 3 4  8 5 4 6 4 :  M etrotech  
0 8 9 5  5 7 7 8 0 :  (5 )

56K  R A M : Z 80: dual 5>/i” F /D  
(6 3 0 K ):  3 S/P: 2 P/P

DO S: BASIC: A: 
CP /M 2: A lgo l:  
C B A SIC : C o b o l:  
Fortran: Pascal

Includes  PROM burner: also S ys 
te m  B w ith  graphics and N  /P, 
£ 3 ,1 9 5 :  (E)

V ideo  Genie  
EG 3 0 0 3  
( £ 3 7 8 )

L ow e  Electronics:  
0 6 2 9  2 8 1 7 :  B inatone:  
0 1 -9 0 3  5 2 1 1  ( N /A )

16K  R A M : Z 80: 5 0 0  b p s  C: 
3 2 x 6 4  T V  int: extra  C int: 1 P/P

BASIC: M / A :  F ortran BASIC in  12K  ROM : graphics  
available: F /D  under d e v e lo p 
m en t:  B inaton e  call the ir  16K  
m o d e l  “ E x ecu tive  M in icom p u 
ter” and a 4K  version, “ O xford  
M in ico m p u ter ” — prices TBA : (I)

Zenith W H -11A  
( £ 4 ,3 5 9 )

H eath  Ltd 0 4 5 2  2 9 4 5 1  
and 0 1 -6 3 6  7 3 4 9  ( N /A )

LSI 1 1 :  1 6 -3 2 K  RA M : 2 5 x 8 0  
V D U : S/P: P/P

O /S :  B A S IC :  Fortran:  
A: U:

PDP 11  c om patib le :  o p t io n  — 
dual 8 ” F /D  (5 1 2 K ) :  (S&H)

Zenith Z89  
( £ 1 ,4 9 0 )

As above 1 6 -4 8 K  RA M : Z 80: single 5V«”  
F /D  (1 0 2 K ):  1 2 ” , 2 5 x 8 0  b&g  
V D U : R S 2 3 2

B A S IC :  A :  H .D O S :  
CP/M : M B A S I C :  
C B A S IC :  F ortran

3 drives o p t io n :  (I)

Zentec
( £ 5 ,7 0 0 )

Zigal D yn am ics  Ltd:  
0 2 4 0 5  7 5 6 8 1  (1 )

3 2 -64K  RA M : 2 x 8 0 8 0 :  dual 5V«”  
F /D  (5 1 2 K ):  1 5 ” , 2 5 x 8 0  b& w  
V D U : R S 2 3 2  port

O /S : A: U: B AS IC :  
M icro  C o b o l

User program m able character set: 
op t io n  — dual 8 ”  F /D  (1M B ): (S)

Zilog MCZ 1 /0 5  
( £ 4 , 2 0 0  — portab le)

M icropower: 0 2 5 6  
5 4 1 2 1 :  M em ec: 0 8 4 4 2 1  
5 4 7 1  ( N /A )

64K  R A M : Z 80: dual 8 ” F /D  
(6 0 0 K ):  R S 2 3 2  port

RIO O /S: M /A : U:  
B A S IC :  C o b o l:  F o r t r a n : 
Pascal

D eb u g  in  3K  P R O M : also avail
able as d esk  to p  u n it  or R/M  
m od el,  b o th  £ 4 ,8 0 0 :  (S& H)

Z Plus  
( £ 4 ,0 0 0 )

R ostron ics: 0 1 -8 7 4  
3 6 6 5  (T B A )

3 2 -6 4 K  R A M : Z 80: dual 8 ’ 
F /D  (1M B ): 2 S/P: 2 P/P

CP/M : A: U: B A S IC :  
bol:  F ortran:  PascalCo

(S&H)

SINGLE BOARDS
Machine Main D istr ibutor/s  Hardware Softw are  M isce llaneous
(Price from ) (N o .  o f  Dealers) (D o c u m e n ta t io n )

A corn
( £ 6 5 )

Acorn: 0 2 2 3  3 1 2 7 7 2  
( N /A )

1 .1 /8 K  RAM : 6 5 0 2 :  EPROM  
sock et:  H e x  K/B: C int: 8 digit  
L ED  display: up to  16  ports:  
o p t io n s  — Eurocard 6 4  w ay  c o n 
nector: V D U  card: Full K /B  card

ViK m on itor :  B A S IC Kit: program m able address l in k 
ing; o n  board 5V  regulator:  
available assem bled , £ 7 9 (S & H )

A im  65C  
( £ 2 6 5 )

Pelco: 0 2 7 3  7 2 2 1 5 5  
(4 )

1-4K RA M : 6 5 0 2 :  12K  ROM: full A: D is  A: T /E : 8K  
K/B: 2 0  char L ED  display: 2 0  char m o n ito r  in  ROM  
therm al printer: Cx2: R S 2 3 2  port.

Available as S 1 0 0  sy ste m  w ith  A  
or B ASIC in ROM  ( £ 4 8 0 )  from  
Portable M icros ( 0 2 8 0  7 0 2 0 1 7 ) :  
th ey  also have br iefcase  version  
( £ 7 5 0 )  (E)

C r o m em c o  SC 
( £ 2 6 0 )

Comart: 0 4 8 0  2 1 5 0 0 5  
(1 7 )

I K  RAM : Z 80A : 8K  EPROM  
sock ets:  R S 2 3 2  port: 3 P/P: 
o p t io n  — S 1 0 0  bus.

M o n i to r  a nd  c o n tr o l  
B A S I C  in E P R O M

5 program interval tim ers: can 
p u t o w n  BASIC program s in  
EPROM  (E)

E L F  II 
( £ 1 1 4 )

N ew tron ics:  0 1 - 3 4 8  
9 3 2 5

1 /4 K  RA M : R CA 1 8 0 2 :  H ex  
K /B : 2 d ig it  LED: TV int: C int: 
R S 2 3 2  port: o p t io n s  — 4K RAM ,  
£ 6 9 ;  full K /B ; V D U  card

IK  m on itor :  A: D is A: 
T/E: B A S IC :  2 4 4

T T Y , n-line decoders: lo w  resolu
t io n  graphics (h igh  reso lu t ion  
available) k it  (H)
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INSTORE lagCES!
Machine  
(Price from )

Main D istr ibutor/s  
(N o .  o f  Dealers)

Hardware Softw are M iscellaneous  
( D o c u m en ta t io n  >

Explorer
( £ 2 9 5 )

N ew tron ics: 0 1 -7 3 9  
1 5 8 2  (1 5 )

4K RAM: 8 0 8 5 :  H ex K /B : R S 2 3 2  
port: S 1 0 0  bus: C int: o p t io n s  —
6 s lo t  S 1 0 0  £ 3 2 ;  8K EPROM  
sock ets  £ 5 0 .

2K  m on itor :  CP/M:  
B A S I C

Programmable 1 4  b it  counter: kit  
(S&H)

H8
( £ 2 6 2 )

Heath: 0 4 5 2  2 9 4 5 1  
(T B A )

4K  RAM: 8 0 8 0 A :  Octal K /B : 6 
digit LED: speaker: o p t io n s  — 
single  5V4” F /D  (1 0 2 K ) ,  £ 3 9 9 ;  
16K  R A M , £ 3 1 4 ;  C int, £7 2

I K  m on itor:  B A S I C  in 
R A M :  F O R T R A N :  
T /E:  A :  U:

K it (S&H)

H ew art 6 8 0 0 S  
( £ 2 9 9 )

Hewart: 0 6 2 5  2 2 0 3 0  
(N /A )

16K RAM : 6 8 0 0 :  full K /B: V D U  
int: 2xC  int; 1 S/P: 2 P/P: o p t io n  
— 16K  RAM , £ 9 0

I K  m on itor:  A: T /E Can be upgraded w ith  6 8 0 9  
(H)

H ew art 6 8 0 0  M k ll l  
( £ 1 5 2 )

A s  above IK  RAM: 6 8 0 0 :  V D U  board: 
o p t io n s  — single 5 Vi” F /D  
(7 5 K ) ,  £ 3 5 0 ;  PROM programmer, 
£ 3 2 :  ca lcu lator  board, £ 3 2

I K  m on itor (H)

Mk 14  
( £ 3 9 .9 5 )

S c ience  o f  Cambridge: 
0 2 2 3  3 1 1 4 8 8  (N /A )

8 0 6 0 :  1 /4 -2K  RAM: H ex K /B : 7 
char LED: o p t io n s  — V D U  int  
( 3 2 x 1 6  w ith  graphics), £ 2 9 ;  C int, 
£6; PROM prog, £ 1 0 ,  2K  m em o r y  
expans ion ,  £ 1 5

M achine cod e D esigned for contro l app lications  
rather th an  high level com p u tin g  
ex p a n s io n  (H)

M icrotan 6 5  
( £ 6 9 )

Tangerine: 0 3 5 3  3 6 3 3 IK  RAM: 6 5 0 2 :  1 6 x 3 2  T .V . int: 
o p t io n s  — T A N E X  board, 7K  
RAM , 6K ROM, 8K BASIC; 3S /P

IK  T A N B U G  m onitor:  
B A S IC

O ptional 6 4 x 6 4  p ixe l  graphics:(E)

N asc o m  1 
( £ 1 6 5 )

N ascom : 0 2 4 0 5  7 5 1 5 5  
(2 0 )

4K RAM: Z80: full K /B : TV int: 
2 P/P: 1 S/P

2K m on itor :  BB A SIC :  
t in y  B A SIC : A :  T/E:  
U

N o w  available as N ascom  2 w ith  
8K R A M  and 8K  m icroso ft  
BASIC in ROM, £ 2 9 5

7 7 /6 8
( £ 9 0 )

Newbear: 0 6 3 5  3 0 5 0 5  
(N /A )

4K  RAM: 6 8 0 0 :  LED: C int: 
V D U  int.

I K  M onitor: B A S IC : Expand able  to  racked N ascom  
com p at ib le  system : (B)

SBC 1 0 0  
(£ 1 3 5 )

A iram co: 0 2 9 4  5 7 7 5 5  
(1 1 )

IK  RAM: Z80: 8K  ROM: S 1 0 0  
1 S/P: 1 P/P: o p t io n  — voltage  
regulator

I K  m o n i to r :  D O S  in 
R O M

Kit: available assem bled , £ 1 9 6  (E)

Superboard
(£ 1 8 8 )

MBM: 0 1 -9 8 1  3 9 9 3  
( N /A )

4-8K  RAM: 6 5 0 2 :  10K ROM: 
full K /B : V D U  int: C int: o p t io n s  
— R S 2 3 2 ;  single 5V4” F /D  
(1 0 0 K ) ,  £ 3 1 6 ;  8K  R A M , £ 1 8 8

BASIC in  8K  ROM: Available w ith  32K  RAM  and 
single 514” F /D ,  £ 8 6 7  (S&H)

SYM-1
( £ 1 6 0 )

N ewbear: 0 6 3 5  3 0 5 0 5  
(N /A )

1-4K RAM: 6 5 0 2 :
bps C int: V D U  int: 2 x 6 5 2 2
ports: o p t io n  — T V  int.

4K  m on itor :  B A S IC : A Can be ex p an d ed  to  64K  RAM  
(S&H)

Triton  4.1  
(£ 2 8 6 )

Transam: 0 1 -4 0 2  8 1 3 7  
(N /A )

2K RAM : 8 0 8 0 :  3K ROM: full 
K /B: 1 6 x 6 4  V D U  or TV int: C 
1 S/P: o p t io n  — 2K  R A M , £ 3 0

I K  m on itor :  2K  BASIC: 
U

: 6 4  character graphics: 8 levels  
interrupt: kit  (S& H)

Triton  5.1  
(£ 2 9 4 )

As above 2K RAM : IK  V D U  RAM : 8 0 8 0 :  
C int: T .V. int

lVaK m on itor :  2V&K 
BASIC: A :  Dis  A :  8 K  
B A S IC :  Pascal

Graphics fa c i l i ty : disc in terface  
running CP/M, a b ou t £ 2 0 0 :  
(S&H)

Tuscan
(£ 1 7 0 )

As above 8K RAM : 8K ROM: Z80:  
6 x S 1 0 0  s lots: R S 2 3 2  int: T .V .  
int: C int

8K  m on itor :  or  
8K  BASIC

D D  disc contro ller ,  £ 1 9 5 :  
graphics: (S& H)

UK 1 01  
( £ 2 1 9 )

C om p u ter  Shop:  
0 1 -4 4 0  7 0 3 3

4K RAM: 6 5 0 2 :  full K/B:
1 6 x 4 8  V D U  or T V  int: C int: 
R S 2 3 2  port: o p t io n  — 4K  RAM ,  
£ 4 9

IK  m on itor:  8K  BASIC  
Dis  A :  U

: Graphics: will  run Superboard  
softw are  
(S&H)

List o f  A bbreviations

A
B
C
E

A ssem bler
BASIC
Cassette
E xtensive

F /D  F lo p p y  disc  
G /C Graphics card 
H Hardware  
H /D  Hard disc  
I In troductory  
Int Interface

M /A  Macro assem bler  
N /A  
N/P  
O/S  
P/P
s

N o t  available  
N um eric  pad 
O perating sy ste m  
Parallel port  
Softw are

S /P  Serial port  
T /E  T e x t  ed itor  
T B A  To b e  a n n ou n ce d  
U U til i ty

Please n o te:  S o ftw are  ite m s  listed in ita lic  are n o t  inc lu ded  in  th e  basic price o f  th e  eq u ip m en t .  A ll prices are exclusive  o f  V A T .

USER GROUPS INDEX
A s prom ised, here is a com plete p rin to u t o f  our User Group Index. I f  we have failed to include YOUR  
group, then please address the relevant inform ation to  PCW (User Group Index), 14 R athbone Place, 

L ondon W1P IDE. N otification  o f  changes will also be appreciated.
The n ex t full listing will appear in PCW ’s A ugust edition. In the m eantim e we shall o f  course continue  

to publish User Group Index update information — as and when it reaches us.

WUEc
fflsec s

N A T IO N A L

11s  Users Group. A  sort o f  help  
service o n ly .  N o  m eetin gs  no  
new sletter . Contact: Pete  Harris, 
1 1 9  Carpenter Way, Potters  Bar, 
Herts., E N 6  5QB. Tel: 0 7 0 7  
5 2 0 9 1  or 0 1 -2 4 8  8 0 0 0  E xt.  7 0 6 5 .

The 6 5 0 2  Users Club. H oping  
so o n  to  h o ld  regional and national  
m eetings , th ey  o ffer  “ support,  
en c o u ragem en t and fe l lo w sh ip ” . 
Contact: Walter W allenborn, 21  
Argyll Ave.,  L u ton ,  Beds L U 3  
1EG.

7 7 /6 8  Users Group. Quarterly  
N ew sletter .  Free m em b ership  for  
1st  year i f  y o u  buy the 7 7 /6 8  
ins truction  m anual,  £ 1 .5 0  
thereafter. Contact: N ewbear  
C om p u tin g  Store, 4 0  
B arth o lom ew  St., N ew b u ry ,  
Berkshire.

9 9 0 0  Users Group, TIMUG.  
C ontact: Chris Cadogan, 21  
Thistle  D ow n s ,  N orth  way Farm,  
T ew k esbury ,  Glos.

A m ateu r  C om pu ter  Club — 2 6 5 0  
Library. N o  m eetin gs ,  no  
new sletters ,  the library serves to  
act as a he lp  p o in t  for  
dissem inating 2 6 5 0  related data  
on  dem and. Contact: R oger  A. 
M unt, 51 B ee c h w o o d  Drive,  
F en iscow les ,  Blackburn, Lancs  
B B2 5A T  ( 0 2 5 4  2 2 3 4 1 ) .

M in icom p uter  Users in  Secondary  
E d u cation  (M USE ). M USE is the  
n ational organisation for  
coord inating  activ ity  in  sch ools ,  
teacher  training inst itu tion s,  
co lleges  o f  te c h n o lo g y  and so on. 
M eetings are he ld  o n  b o th  a 
regional and national basis. For  
full details  o n  M U S E ’s range o f  
activities, c o n ta c t  th e  Treasurer, 
R. Trigger, 4 8  C hadcote  Way, 
Catshill,  B rom sgrove,  
Worcestershire.

E x idy  Sorcerer Users Group.  
N ew ly  form ed , and a d iv ision  o f  
th e  U .S . User Group. F ee  is  £5  
p.a. Write, stating w hat hardware  
y o u  o w n , to: A n d y  Marshall 
(M icro44),  4 4  Arthurs Bridge

R oad , W oking G U 21  4 N T  ( 0 4 8 6 2  
6 6 0 8 4 ) .

UK Intel M DS Users Group. 
Contact: L ew is  Hard, 29  Chaucer  
Rd., B edford.

I thaca A u d io  S 1 0 0  bus UK User  
Group. C ontact: Dave Weater, 16  
Etive Place, Cum bernauld, 
Glasgow 0 6 7  4JE. Ph one 0 2 8 6 7  
3 6 5 7 0 .

M K 14 Club. B i-m on th ly  m agazine  
called “ C o m p lem en t  and A d d ’. 
C ontact: G e o f f  Phillips, 8 
P odsford  Rd.,  L o n d o n  NW9 6HP.

In d ep en d e n t  PET users Group. 
C ontact: IPUG, 57  C lough Hall 
R oad, Kidsgrove, Stoke-on-Trent,  
Staffs.

Research M achines Ltd. N ation al  
User Group. C ontact: M.D. 
Fischer, PO B o x  75 ,  O xford ,  O X4  
1 E Y , for  a registration form.

UK A pple  Users Group, Contact:  
A n d y  W itterick (K een  C om puters)

5 T he Pou ltry , N ottin gh am .
Tel: 0 6 0 2  5 8 3 2 5 4 / 5 / 6 .

Central Program Exch ange. Full  
m em b ership  ( £ 2 5  E urope, £ 4 0  
overseas,) provides  3 0  free 
program s p.a. Sm all User Service  
(£ 1 0  Europe, £ 2 0  overseas) 
provides  10  free program s p.a. 
C ontact: Mrs Jud ith B row n , The  
P o ly tech n ic ,  W ilfruma St., 
W olverham pton, WV1 1LY.

C osm ac Users Club (p rop osed )
For Peop le  using th e  R C A  1 8 0 2 ,  
C osm ac ELF , ELFII, Super ELF  
etc .  T hose  in terested  c o n ta c t  
Jam es C unningham  at 7 H arrowden  
Court, H arrowden R oad , L u to n  
L U 2 0 S R  (en c lo sed  sae, please).

Sorcerer Program Exch ange  Club. 
N o  m eetings . Regular new sletter.  
M em bers w e lco m e  w orldw ide  
£ 2  p.a. C ontact: Colin M orle,  
SPEC, 3 2  W atchyard Lane, 
F o r m b v , Nr. L iverpool.

T R S -80  Users Group. Contact:  
Brian Pain, 4 0 a  High St.,  S to n y  
Stratford, Bucks.
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The ITT2020 from DDP
The microcomputer fo r  perfectionists, patriots, penny-pinchers and potential agents everywhere.

The ITT 2020 microcomputer is now available nationally 
from Distributed Data Processing Ltd. To help celebrate this 
fact, this advertisement lists a few  o f the many people in 
Britain today for whom the ITT 2020 is bound to have rather 
special attractions.. .

P e r f e c t i o n i s t s

Nobody with even the most basic appreciation o f high 
standards can fa il to be impressed by the level o f excellence 
with which we support the ITT 2020. Through Five Star 
Computing you are protected by the experience we have 
gained as the Company with the highest volume of IT T 2020 
UK sales. Furthermore, features like introductory training, 
software vetting and software customising mean that with our 
ITT 2020s you can be closer to perfection than with any 
other comparable microcomputer.

P a t r i o t s

I f  you are proud ofyour country, then you can 
be equally proud o f DDP’s ITT 2020s. Like all 
ITT 2020s, they are designed specifically for  
the British user and what’s more, they provide 
jobs fo r British workers who build them just 
around the corner to us -  at ITT’s factory at 
Basildon in Essex.

P e n n y - P i n c h e r s

Together with the national launch o f our ITT 2020s, we are 
introducing new highly competitive price levels. This will be 
unpleasant news, o f course, to all those people who have 
always insisted that Five Star Excellence means a Five Star 
Price.

P o t e n t i a l  A g e n t s

Now DDP ITT 2020s are going national, there's 
never been such a good opportunity for profit. I f  
you’d like to find out how, please contact Nick 
Yates at DDP immediately.



•  •
T H E V D O N  C O M P U T E R  S E R V I C E S . ( M A I L  O R D E R ) .

#  PRICE L IS T  APRIL 19B 0 ALL PRICES EXCLUSIVE DF DELIVERY *. V. 
f t * * * * * * * * * * * * * * * * * * * *

A. T .  #

#  I  •  T  .  T  * 2 0 2 0  WITH COLOUR CARD AND PALSOFT IN ROM. 
16K £ 7  3 9 . 0 0  32K £ 7 « 5 > S > . 0 0  48K £ 8 5 9 . 0 0

•

•  I . T . T .  5 . 2 5  INCH DISK DRIVES t -  
CONTROLLER CARD £ 4 9 . 0 0  DISK DRIVE £ 2 9 9 . 0 0  
PRINTER CARD (PARALLEL) £ 7 9 . 0 0

#  MEMORY UPGRADE (1 6 K )  FOR I . T . T . 2 0 2 0  £ 6 0 . 0 0

•

•

A N A D E X  D P 8 0 0 0  P R I N T E R  .  O O
#  ALSO NEW ANADEX APPLESIDER AND D P - 9 5 0 0 . •

1 1 . 5  BY 8 . 5  PAPER 4 0 0 0  SHEETS £ 1 8 . 0 0  
#  5 . 2 5  INCH MINI FLOPPIES (BOX OF TEN) £ 1 9 . 5 0  

ALL CONSUMABLES AVAILABLE ! ! !
•

•  TRAINING GIVEN.COURSES FROM IDIOT LEVEL UPWARDS !
S O F T W A R E  W R I T T E N  OR AVAILABLE EX-STOCK 
A L L  E N Q U I R I E S  W E L C O M E

A

•

w

*
•  * WE RECOMMEND THE B R I T I S H  M A D E  ITT 2 0 2 0  MICROCOMPUTER

•

*
A

JC

* BECAUSE WE HONESTLY FEEL THAT IT  REPRESENTS THE
*

wC
*
JL A

* BEST VALUE FOR MONEY CURRENTLY AVAILABLE.
*

*
*

•  EULL SUPPORT WITH ALL SERVICING AND "HANDS O N "  COURSES AVAILABLE
S O F T W A R E  A S S I S T A N C E  ! ! I 

BEFORE PURCHASE.LET US SHOW YOU HOW TO WRITE YOUR OWN PRO G RA M S.. . .
•

•

•

ALL MAJOR CREDIT CARDS ACCEPTED. DON'T DELAY»PHONE TODAY.
Aw

WE APPRECIATE THAT NOT EVERYONE SPEEKS COMPUTERESE AND WE TRY TO 
GIVE NEWCOMERS TO THE MICRO-CHIP ERA EVERY ASSISTANCE POSSIBLE. 

•  FOR ADVICE AND DETAILS OF OUR COURSES AND S U P P L IE S ,JU S T  LI FT THE 
TELEPHONE AND DIAL } -

•

•

•  T H E Y D O N  B O  I S  (ESSEX) ± •

ONLY FIVE MINUTES FROM THE LONDON UNDERGROUND (CENTRAL LI NE)
• •

W A R N I N G  E R O M  T M E Y D O N  C O M P U T E R  S E R V I C E S *  

•  •  

•  •
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fiC T
CESf1 USER GROUPS INDEX
UK Pet Users Club. Contact:  
C o m m o d o re  S y s tem s  Division,  
3 6 0  E u sto n  R oad , L o n d o n  NW1
3BL.

British TI Users’ Club. A  lo o se  
assoc ia tion  o f  ow ners  and users o f  
T exas Instrum ents  program m able  
calcs, the c lub  e x ists  for the  
pu rp oses  o f  in fo rm a tio n  and  
program exch ange  (and is  in  no  
w ay  sponsored  by  TI). T he  m ain  
activity is p ro d u ct io n  o f  a 
(rough ly)  m o n th ly  n ew sletter  and  
m em b ersh ip  co sts  £ 5 .5 0 .  Details  
from 2 W oodside  Crescent,
C layton ,  N ew castle -un der-L ym e,  
Staffs  ST5 4BW.

SO U T H

In d ep en d en t PET Users Group — 
S ou th .  Free m em b ersh ip  — 
m eetin gs  the first W ednesday o f  
every m o n th .  £ 1 .5 0  to  receive  
m o n th ly  new sletter .  Contact:
Joh n  C. N utta ll ,  56  West Street,  
Shoreham -by-Sea, Sussex  B N 4  
5WG.

N O R T H W EST

A m ateur  C om p u ter  Club — N orth  
w est group. M eetings 1 s t  and 3rd 
Thursdays m o n th ly  at St. Peter’s 
C haplaincy, Prec inct Centre,  
O xford  R d .,  M anchester. Contact:  
Jane L om as, 9 Crescent Court,  
A lderfie ld  Rd.,  C horlton ,  
M anchester, M 21 1JX . Tel: 0 6 1  
8 8 1  1 9 3 3 .

T R S  8 0  — N orth  West Group.  
Subscr ip t ion  £ 5 .  N ew s le tter  £3  
(for  6 issues). M eetings last  
W ednesday m o n th ly  (n o t  D e c )  at  
th e  Stag H ote l,  C arsw ood, Nr. 
Wigan. C ontact: M elvyn D. 
Franklin, 4 0  C ow lees ,  
W esth ou gh ton ,  B o lto n ,  B L 5  3EG.  
Tel: 0 9 4 2  8 1 2 8 4 3 .

IR E L A N D

C om pu ter  E d u ca t io n  S o c ie ty  o f  
Ireland. A vo lun tary  organisation  
th a t consists  o f  a na t iona l b o d y  
and an exp an d in g  n u m b er  o f  loca l  
branches. Their br ief  is  to  
m o n ito r  co m p u te r  e d u ca t io n  in  
Ireland N a tio n a l  CE S I  (£ 3  p .a .)  — 
D airm uid M cCarthy, 7 St. K e v in ’s 
Park, K ilm acud, B lackrock , Co. 
D ublin. C ork  branch  (£ 1  extra) — 
Michael M oynihan , Colaiste  an  
Spioraid N a o m h ,  B ish o p sto w n ,  
Cork. D u bl in  branch  ( £ 1 .5 0  
extra) — Jim  Walsh, C.B.S. Naas, 
Co. Kildare. L im er ic k  branch  (£1  
extra) — Sr. L ourda K eane,  
C on ven t F.C.J., Laurel Hill, 
Limerick. W aterford  branch  (£1  
extra) — Mr. H ugh D obbs ,  
N e w t o w n  S ch o o l ,  Waterford. 
K i lk e n n y  branch  (£ 1  extra) Sr. 
Helen L enehan, Presentation  
Secondary  S c h o o l ,  K ilk en ny .

WALES

G w en t A m ateu r  C om p u ter  Club. 
Covering th e  G w e n t  and Cardiff 
areas, th e  c lub  has  its  o w n  
co m p u te r  r o o m  and  techn ica l  
library. M eetings are h e ld  o n c e  a 
w e ek  on  W ednesdays at 1 0  Park  
Place, N ew p ort .  C o n tact  Ian  
Hazell on  0 6 3 3  2 7 7 7 1 1  (o f f ic e  
hours).

SC O T L A N D

The G ram pian A m ateu r  C om pu ter  
So c ie ty .  T h ey  m e e t  every 2nd  
M onday o f  th e  m o n th  at the  
H oliday Inn, B ucksburn,
A berdeen  and th ere ’s a m o n th ly  
new sletter .  F or  m ore  details,  
co n ta c t  M. Basil, O rton C ottage ,  
Burnside, Lum p hanan , K incardine
shire, G rampian R eg io n  (0 3 3  9 8 3  
2 8 4 ) .

The S co tt ish  A m ateu r  C om pu ter  
So c ie ty .  M eetings are o n  th e  1st  
W ednesday o f  each  m o n th  in  th e  
L oth ian  R o o m  o f  th e  G rosvenor  
H ote l,  Edinburgh — also in  Fife  
on  th e  4 th  W ednesday o f  each  
m o n th .  . . lo c a t io n s  variable.  
D etails  from  Secretary, Alistair  
M acPherson, 6 Curriehill Castle  
Drive, Balerno, Edinburgh 14.

A V O N

Bristol C om p u tin g  Club, £ 3 .0 0  
p.a. M eetings 3rd W ednesday,  
m o n th ly .  C ontact: L eo  Wallis, 6 
Kilbirnie  R d .,  Bridge Farm  
Estate , Bristol, B S 1 4  0H Y . Tel: 
Bristol 8 3 2 4 5 3 .

Brunei T echn ica l College

C om pu ting  Club. The c lub  divides  
in to  tw o  sections. . . th e  “ sk il led ” 
and the “ n o t  sk il led” . T hey  share 
alternate W ednesdays at the  
College. C ontact: S.W. R a b o n a  at 
18  Castle R oad ,  Worle, Weston-  
Super-Mare, A von , B S 2 2  9JW  
( 0 9 3 4  5 1 3 0 6 8 ) .

C o m p u k it  User Club. Details ,  
co n ta c t  P. Crabb Esq., 21  Jones  
Close, Y atton ,  A v o n  (0 9 3 4  
8 3 4 8 0 8 ) .

BER K SH IR E

The T ham es V alley  A m ateur  
C om pu ter  Club. M eetings are on  
th e  first Thursday o f  every m o n th  
and from  N ov em b er  on , that will  
be at “ The S o u th c o te ” , S o u th c o te  
Lane, o f f  th e  B ath R oad,
Reading, Berks. Starting tim e,  
7 .0 0 p m . C ontact: Brian Quarm  
(C am berley  2 2 1 8 6 )  OR Brian  
Steer (S lou gh  2 0 0 3 4 ) .

C L E V E L A N D

Cleveland Micro C om p u ter  Users  
Group. M eetings s econ d  T uesday  
m o n th ly .  B i-m on th ly  new sletter .  
Junior sec tion .  C ontact: J.H. 
Telford , 63  R aby R d .,  Ferryhill,  
Co. Durham .

D E V O N S H IR E

E xeter  and D istr ict A m ateur  
C om p u ter  Club. General m eetin gs  
2nd Tuesday m o n th ly ,  specia list  
m eetin gs  3rd or 4 th  T uesday.
£ 5 .0 0  p.a. C ontact: D o u g  Bates, 3 
Sta tion  R oad , P inhoe ,  E xeter,  
Devon.

P ly m o u th  and D istr ict A m ateur  
C om p u tin g  Club. Subscr iption  
£ 5 . 0 0  p.a. M eetings last 
W ednesday m o n th ly .  Contact:  
K eith  G ould ,  c /o  JA D  Ltd .,  21  
Market Ave.,  P ly m o u th  6 2 6 1 6  or 
2 B ro o k  Rd.,  Ivybridge 2 3 9 9 .

C O U N T Y  D U R H A M

C om pu ter  Club. B usiness &
Word Processor sec t io n  m ee ts  
Fridays 7 .3 0 ,  Sc ientific  & 
R ecreationa l Saturdays 1 0 .0 0 .  
C ontact: L. B oxel l ,  8 Vane  
Terrace, Darlington . Tel: 0 3 2 5  
6 7 7 6 6 .

N ortheast  PETS. C ontact: Jim  
Cocallis, 2 0  W orcester  R oad,  
N e w t o n  Hall Estate ,  Durham.
T hey  m e e t  th e  2n d  M onday o f  
each m o n th  for softw are  tu it ion  
and th e  3rd M onday  for hardware  
tu it io n  (b o th  in  add it ion  to  
norm al activities). T hey  start at 
7 .0 0 p m  and m e e t  in  th e  PET Lab, 
N ew castle  P o ly te ch n ic ,  E llison  
Building, N ew castle  u p o n  T yne.
E A S T  A N G L IA

A nglia  C om p u ter  User Group.  
C o n tact  Jan Rejzl, 1 2 8  
Tem plem ere ,  S p ro w sto n  R oad,  
N orw ich  N R 3  4E Q .

E SSE X

T R S 8 0  User Club (C helm sford).  
N o w  part o f  th e  N ation al T R S 8 0  
User Club. C ontact: Michael  
D ean, 2 2  R o u gh  ton s, Galley w o o d ,  
Chelm sford, Essex.

The C olchester  M icroprocessor  
Group. M eetings h e ld  at the  
University o f  Essex  o n  th e  secon d  
and fourth  W ednesdays o f  each  
m o n th  — 7 .3 0  pm  start.  
M em bership is  o p e n  to  all. on  
p a y m en ts  o f  £ 5  annual sub (£ 1  for  
fu ll-tim e s tudents) .  C ontact: the  
In form ation  Centre at the  
University o n  th e  even ing o f  the  
m eeting .

C o m p u k it  User Club. Details ,  
c o n ta c t  A drian Waters, 1 1 7  
H ayn es  R o a d , H ornchurch, Essex  
R M 11 2 H X  (H ornchu rch 4 0 4 9 0 ) .

G L O U C E S T E R SH IR E

C heltenh am  A m ateur  C om p u ter  
Club. M eetings, 4 th  W ednesday  
m o n th ly ,  7 .3 0 p m  start.
Contact: Mr, M. Pullin, 4 5  Mere- 
stones  Drive, T he  Park, C helten 
ham , G L 5 0  2 S U  (C heltenham  
2 5 6 1 7 ) .

HA M PSH IR E

S o u th a m p to n  A m ateu r  C om pu ter  
Club. M eetings 1st W ednesday  
m o n th ly  (n o t  Ju ly ,  Aug, or Sept .) .  
C ontact: Paul D o r ey ,  D ep artm en t  
o f  P h ysio logy ,  University o f

S o u th a m p to n ,  S o u th a m p to n ,
S 0 2  3 S U  or Tel: Paul M addison  
o n  W inchester  4 4 3 3  E xt.  6 9 5 5 .

H E R T F O R D S H IR E

H arpenden M icroprocessor  Group.  
T hey  h o ld  m eetin gs  every  
fortn ight,  cover  a w ide  range o f  
in terests  and attract m em b ers  
from  th e  area around L u to n ,  St. 
Albans and W elw yn. Contact:  
David Jam es, 5 Ox Lane,  
H arpenden. Herts A L 5  4H H  
(0 5 8 2 7  5 3 6 6 ) .

K EN T

M ed w ay A m ateu r  C om p u ter  and  
R o b o t ic s  Organisation. Contact:  
T o n y  A ylw ard ,  1 9 4  Balmoral  
R d., G illingham , K ent.  Tel: 
M edw ay 5 6 8 3 0 .

N orth  K en t A m ateu r  C om pu ter  
Club. M eetings, the seco n d  
Tuesday o f  each  m o n th  — usually  
at th e  Charles D arwin S ch o o l ,  Jail 
Lane, Biggin Hill, K ent. The sub is  
£ 2 .5 0  per annum  (£ 1  for  
students) .  More m em b ers  are 
needed .  . . con tac t:  Barry B iddles  
at 3 A cer  R oad , Biggin Hill, K ent  
(0 9 5 9 4  7 1 7 4 2 ) .

L A N C A S H IR E

M erseyside M icrocom p u ter  Group.  
Several sub-groups including:
3 8 0 Z  User’s Group (A lan  Pop e on  
0 5 1 - 5 4 8  5 0 0  E x t  1 8 9 ) ;  C om pu ter  
E d u cation  S o c ie ty  (Mr M. T rotter  
on  0 5 1 - 6 5 2  1 5 9 6 ) ;  SC/M P Special  
Interest Group (B ob  Perrieo on  
0 5 1 -6 7 7  6 7 1 6 ) ;  PET Special  
In terest Group; 6 8 0 0  and 7 7 /6 8  
Specia l Interest G roup; A pple  
Special Interest Group. The  
Secretary is  J o h n  S to u t  o f  the  
D ept,  o f  A rch itecture, L iverpool  
P o ly tech n ic ,  53  V ic tor ia  Street,  
Liverpool L I  6E Y  (0 5 1 - 2 3 6  
0 5 9 8 ) .

N orth  Lancs User Group. C on tact  
J o h n  R o b in so n ,  12  Harold Ave.,  
B lack p oo l ,  Lancashire.

L E IC E ST E R SH IR E

The Leicestershire  Personal  
C om pu ter  Club. M eetings h e ld  th e  
2nd M onday in  each  m o n th ,  at  
Leicester  University and  
L ough b orou gh  University  
alternate ly . T hey  start 7pm .  
Mem bership is £ 2  per annum  (£1  
for  un der  16s) .  C ontact: Miss 
Jill O lorenshaw  (C lub Secretary)  
c / o  A rden D ata  Processing,  
Municipal Buildings, Charles  
Street,  L eicester  ( 0 5 3 3  2 2 2 5 5 )
OR Mr D ic k  F o d en  (Club  
Chairman) at 11  G add esby  Lane,  
Rearsby, Leicester.

L IN C O L N SH IR E

Lincolnshire M icroprocessor  
S o c ie ty ,  V arious m ee t in g  places.  
For  up -to-date  in form ation ,  
co n ta c t  th e  H on . Sec .,  Mr Eric 
B o o th ,  Senior  C o m m o n  R o o m ,  
Bishop G rosseteste  College,  
N e w p o rt  L incoln .

L O N D O N

S ou thgate  C om p u ter  Club. 
M eetings 1 s t  W ednesday and 3rd  
Thursday m o n th ly  during term  
tim e. N ew sle tter .  C ontact: Paul  
W oolley ,  S ou th gate  T echnical  
College, High Street,  L o n d o n  N 1 4  
6BS. Tel: 0 1 - 8 8 8  6 5 2 1 .

East L o n d o n  A m ateu r  C om pu ter  
Club. M eetings 3rd T uesday  
m o n th ly .  £ 2 .5 0  p.a. (Vi price to  
sch o o l  s tudents) .  C ontact: Dr. 
Graham Crisp, 4 5  Leadale  Ave.,  
Chingford, L o n d o n  E 4 8 A X .
Tel: 0 1 - 5 2 0  6 0 1 0 .

The N o r th  L o n d o n  H ob b y  
C om pu ter  Club General m eetings  
he ld  o n  a W ednesday evening,  
o n ce  a m o n th  — specia lised to p ics  
on  three evenings each  w eek .  
L ocat ion: T he P o ly te ch n ic  o f  
N orth  L on d o n .  C ontact: R o b in  
Bradbeer (Chairm an) at th e  D e p t ,  
o f  E lectron ic  and C o m m u n ica 
t ion s  Engineering, P o ly te ch n ic  o f  
N. L o n d o n ,  H o llo w a y ,  N 7  8D B  
(0 1 -6 0 7  2 7 8 9 ) .

SELMIC (S o u th  East L o n d o n  
M icrocom p uter  Club). £5  
subscrip tion . M eetings at 
W oolw ich  P o ly tech n ic .  Contact:  
J o h n  W illiam son, 1 2 9  Greenvale  
Rd., E ltham  Park, L o n d o n  SE9  
IPG . Tel: 0 1 - 8 5 0  4 1 9 5 .

M ID D L E S E X

Harrow C om p u ter  Group.
M eetings (term  t im e)  a t the  
Harrow College o f  Higher  
E d u cation  and (o th e r  t im e)  the  
“ Traveller’s R e s t” Public H ouse ,  
in K en to n ,  M iddlesex  — o n  
alternate W ednesdays at 7pm .  
C ontact: B azy le  B utcher , 16  St.  
P eter’s C lose, B ushey  Heath,  
W atford ( 0 1 - 9 5 0  7 0 6 8 )  or P. 
Lecker, 2 3  M oss Lane, Pinner, 
M iddx.

Sunbury A m ateu r  C om pu ter  
Club. M em bership free. C ontact  
Mr S N  T aylor , 8 Priory Close,  
Sunbury o n  Tham es, M iddlesex.  
TW 16 5A B . Tel: Sunbury  8 6 6 4 9 .

O X F O R D S H IR E

O xfordshire M icrocom p uter  
Club. £ 5 .0 0  p.a. C ontact: S. C. 
Bird, 1 3 9  T he M oors, K id lington ,  
O xford  O X 5  2 A F  Tel: K id lington  
( 0 8 6 7 5 )  6 7 0 3 .

M icrosoc the O xford  University  
m icro  group h o ld s  shared  
m eetin gs  w ith  th e  O xford  
M icrocom p uter  Club. C ontact:
M. Bourla, St. J o h n ’s College,  
Oxford.

S U R R E Y

R ich m o n d  C om p u ter  Club. Held  
the sec o n d  M onday o f  each  
m o n th  at th e  R ich m o n d  
C om m u n ity  Centre (2 0 p  per  
m e etin g ) ,  m em b ers  have th e  use  
o f  a g o o d  range o f  eq u ip m en t.  
C ontact: R ob e r t  Forster,
18 a  The Barons, St. Margarets, 
T w ick en h am , M iddx ( 0 1 - 8 9 2  
1 8 7 3 ) .

Surrey M icroprocessor S o c ie ty .  
(SUM P S) Covering Surrey plus  
bits  o f  S o u th  L o n d o n  and o th er  
adjacent c o u n t ies .  A n y o n e  
in terested  in  jo in ing, call Mike o n  
0 1 -6 4 2  8 3 6 2 .

W ARW ICKSHIRE

ACC (M idland) G roup. T hey  m e e t  
every 3rd Saturday in  r o o m  P I  09  
at L anchester  College, C oventry  
. . .  n o  sub, n o  m agazine . Contact:  
R o y  D ia m o n d  (Chairm an), 27  
L ow esw ater  R o a d , C oventry ,  
Warks (0 2 0 3  4 5 4 0 6 1 ) .

WEST M ID L A N D S

Research M achines 3 8 0 Z .  West 
M idlands User G roup. Further  
details  from: Peter Sm ith ,  
Birmingham E ducation al  
C om pu ting  Centre, Camp Hill  
Teachers Centre, S tratford  R oad,  
Birm ingham , B l l  1 A R . Tel: 0 2 1  
7 7 2  6 5 3 4 .

West M idlands A m ateur  
C om p u ter  Club. M eets  th e  2 n d  & 
4 th  T uesd ay  o f  each  m o n th ,  
usually at E lm fie ld  S c h o o l ,  Love  
Lane, Stourbridge, West Midlands. 
A nnu al sub is £3  ( £ 2  i f  full t im e  
s tu d en t) .  . . v is itors w e lco m ed  
w ith o u t  ob ligation . F o r  m ore  
in fo rm a tio n  c o n ta c t  J o h n  Tracey  
o f  1 0 0  B o o th  C lose,  K ingsw inford ,  
West Mids ( 0 3 8 4  7 0 0 9 7 ) .

C o m p u k it  User Club. Details ,  
c o n ta c t  S .H. Grisvenor Esq ., 11  
Bernard R oad , O ldbury, Warley, 
West M idlands ( 0 2 1 - 4 2 2  3 2 9 8 ) .

Y O R K S H IR E

S ou th  Yorkshire Personal  
C om p u tin g  Group. For details o f  
th e  SYPCG , c o n ta c t  T o n y  R y c ro f t ,  
8 8  Sp in n ey  fie ld , M oorgate,  
R oth erh am , 8. Yorks. (Tel:  
R oth erh am  7 4 8 8 9 ,  eve).

Sh ip ley  College C om p u te r  Group  
(S o r c e re r /6 8 0 0 ) .  T hey  m e e t  
T uesd ays (so ftw are)  and  
W ednesdays (hardware/advanced)  
b e tw e e n  7 .0 0  & 9 . 0 0  pm . C ontact  
Paul C hannell o n  Sh ip ley  5 9 5 7 3 1 .

W est Y orksh ire M icrocom p uter  
G roup. F o rm ed  fo l lo w in g  an  
inaugural m e e t in g  o n  O ctob er  
23rd, a varied diary o f  even ts  has 
b e e n  drawn up. F o r  details  
c o n ta c t  th e  Chairman, Phillip 
Clark, Care C om p u ter  Services. 15  
W ellington  Street,  L eeds  L S I  4 D L  
(0 5 3 2  4 5 0 6 6 7 )  OR th e  Secretary,  
K eith  Knaggs, Price W aterhouse
& Co., L eed s  ( 0 5 3 2  4 4 8 7 4 1 ) .
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TOUR OWN DMA PROCESSING 
DEPARTMENT. FOR £570

To find out m ore... phone or write to:

Keen Computer}
5b the Poultry, Nottingham NG12HW. 
tel: 0602 583254 
telex: 37297 (keenco)

The remarkable Sharp MZ80, representing a new concept in 
data processing, puts real computing power at your fingertips, for 
less than the price of a programmable calculator It brings large 
capacity in a small package to Engineers, Research Scientists, 
Mathematicians and technical people -  people who require on the 
spot processing power

Advanced features include:
•  BASIC language, providing easy programming even for those 

totally unfamiliar with computer operation.
•  Optional Machine Language, Assembler, Editor, Loader and 

Debugger.
•  lOin. VDU for 1000 characters or 80 x 50 high-resolution graphics.
•  Storage of programs and data in a commercially available cassette 

recorder.
•  Built-in clock.
•  Editing using a cursor control.
•  Internal memory expansion up to 48 K bytes of RAM.
•  50-pin universal bus connector for system expansion -  printers, 

floppy discs etc.
The MZ80 opens the world of programming to your own fresh 

ideas for less than the price of a programmable calculator.

New Apple, North Star Horizon
A P P T  Th M . M . J  O  O  A  a

& Sioo products.
eraphics or simole data entry. Trv one. 5 or 4 terminals to your Horizon system.

APPLE
IEEE488 Interface

This is a general purpose Listener/Talker/ 
Controller type implementation for operation 
within the IEEE488-1978 GPIB Standard. A 
really superior product imported directly from 
the manufacturer by Keen Computers Limited. 
Salient Features
Supports Daisy Chain Interrupts with on board 
arbitration logic. Allows DMA Daisy Chain 
(pass through).
Order Number: K00621A £212.00.

BCD A-D Converter
The converter is designed to measure an 

input potential between 0 and +3.999 volts and 
convert it to four Binary Coded Decimal numbers 
that your Apple II can understand.
Order Number: K00622A £180.00.

Arithmetic Processor
This has got to be the most exciting 

interface for the Apple to date. This powerful 
hardware floating point unit will significantly 
improve the execution speed of your Applesoft 
II programs. Decrease execution time by an 
order of magnitude!

To help achieve true power these additional 
functions have been added and are available 
through the USR() function:
ASIN (X). ACOS (X). COGIO (X). SINH (X). COSH (X) 
TANH (X). INVERSE (X). PI and several others.

All existing Applesoft II arithmetic options 
are still available but are now performed by 
the processor unit where a speed advantages is 
needed.

Gaining this speed has a trade in reduction 
of nine sig. figs. to seven but just look at the gains.

Using CCSOFT each floating point function 
was timed over 5000 repetitions. The following 
was achieved:
F u n c t io n  O v e r h e a d  CCSOFT AS II

FDIV 11.4 sec 17.6 sec 27.3 sec 
SQR 13.8 17.1 248.9 
TAN 13.8 28.7 244.8 
ACOS 13.8 30.6 554.8

If you want increased speed then this is for 
you (bolt your Apple to the bench -  it is 
that fast!) Try it—you’ll like it.
Order Number: K00623A £240.00.

PIA Interface
This interface opens up your Apple to a 

variety of peripherals such as printers, paper 
tape equipment or another computer It is a 
parallel input/output card. Apple has output 
parallel interfaces but there are not that many 
parallel input cards around. We think this is a good 
one. It has two 8 bit bi-directional parallel ports 
and four handshake lines. TTL compatible Side 
A and B with a CMOS Drive capability on Side A.
All external lines via a DB-125 Type Connector.
In our opinion a good solid interface.
Order Number: K00624A £180.00.

Synchronous 
RS232C Interface

What more need be said! Synchronous 
Serial interfacing has been a problem in the past. 
Now we have the answer. If any extra protocol 
is required this can easily be catered for 
DATA T r a n s f e r  m o d e :
7 or 8 data Bits. OPP, EVEN or NO parity. 1 or 2 
stop bits. Synchronous Serial by word. Serial by 
bit.
DATA T r a n s f e r  R a te s :

50, 75,110,134.5,150,200,300,600,1200, 
1800,2400,4800,9600,19200, BAUD, 
EXTERNAL.
PROGRAM M em o ry .
ROM (Mask) 
or PROM (Fuse Link) 
or RAM (Static 2112's)
NOTE: ROM/PROM Auto power down.
Order Number: K00625A £180.00.

Light Pen
The Symtec Light Pen is now imported by 

ourselves directly and is in our opinion the best 
light pen for the Apple. Complete with software 
you can now read a coordinate on the hires, 
page or text page. Ideal for Computer aided

5 or 4 terminals to your Horizon system. 
Special introductory offer of £35.00.
You need some more terminals then?
We hold the following range:
Cifer 2960, Order Number: K11910T.
TVI912, Order Number: K11800T.
TVI920, Order Number: K11801T.
Lear Siegler ADM 31, Order Number: K11703T. 
Lear Siegler ADM 3A, Order Number: K11704T. 
Lear Siegler ADM 42, Order Number: K11705T.

S100 Clock Card
This 100,000 day clock/calendar card is a 

worthwhile addition to any North Star or other 
S100 system. Complete with its own 
rechargeable battery it is excellent in any 
business application.
Order Number: K11600Z. £180.00.

graphics or simple data entry. Try one. *
Order Number: K00310A £165.00.

PASCAL Light Pen 
Driver

Use the light pen in turtlegraphics with 
K.C.L’s advanced library software.
Order Number: K01201A £265.00.

Other goodies you 
may not know about.
Supercolour

No colour for Apple? If you want colour now 
and of the highest quality then you need 
our Supercolour system.
Look at these features:
1. Switch selectable text colour
2. Switch selectable low res choice
3. Switch selectable Hires choice of colours
4. Black and White only switch for photographs
5. Intensity switch

Colours are sent out directly to TV. guns and 
hence are dense and clear. Our Supercolour 
KV1400 automatically switches out UHF signals 
-your display is crisp and stable. When you 
remove the connector it automatically reverts 
to TV.

Designed and manufactured exclusively by 
K.C.L. to the highest standard. Don’t miss out.
Get one now and use Apple’s unique colour 
ability.
Order Number:
K00680A (Supercolour interface) £90.00.
K11502AT.V. (Supercolour KVI400) £345.000.

Micromikes Time 
Sharing Software

Specially designed for North Star Horizons.

Five share and Four share allow you to link up to te |: Q6Q2 583254. telex: 37297 (Keenco)

New Software 
Announcement 
Apple Pip

Would you like to rid yourself of the 
sickening feeling when Apple goes “Disk 1/0 
Error"? Apple Pip is for you.
Look at the uses:
1. Recover deleted programs
2. Repair corrupt disks
3. Hide programs from Catalog
4. Edit the disk Catalog
5. Determine exact program length
6. Change DOS commands
7. Change Tokens in Basic Programs 
Order Number: K011365 £95.00.

To find out more... phone or write to:

hfGGn Computer^
5b the Poultry, Nottingham NG12HW.
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DIARY DATA m m
Glasgow, Scotland Com putermarket ’80. Couchmead Ltd., 42 Great Windmill Street, 

London W1V 7PA. Telephone: 01-437 4187
Mar 18 - Mar 20

London, England The Home Video Show. “ The Home Video Show” , Link House 
Magazines (Croydon) Ltd, Pembroke House, Wellesley Rd., Croydon 
CR9 2TA. Tel: 01-686 7181

March 21 — March 25

London, England Com putermarket ’80. Couchmead Ltd., 42 Great Windmill Street, 
London W1V 7PA. Telephone: 01-437 4187

Mar 25 - Mar 27

London, England Viewdata ’80 Exhibition. Online Conferences Ltd., 
Cleveland Road, Uxbridge, UB8 2DD. Tel: 0895 39262

Mar 26 - Mar 28

Brighton, England Com puter Aided Design Conference & Exhibition. Hiffe Promotions 
Ltd., Dorset House, Stamford Street. London SE1 9LU. Tel: 01-261 8000

Mar 31 - Apr 2

Harrogate, England Mini/Micro Computers, Word Processors and Business Machines Exhibition 
— BIZTRONIC. Groundrule Exhibition Co., 7 Market Street, Altrincham, 
Cheshire, WA14 1QW. Tel: 061-928 0406

April 15 — April 16

Plymouth, England S.W. Business Efficiency and Office Equipment Exhibition, Gwen Shillaber 
Design, 13 Alma Vale Road, Clifton, Bristol, BS8 2HL. Tel: 0272 312850

April 15 — April 17

London, England Peripherals ’80 Exhibition. Hiffe Promotions Ltd., Dorset House, 
Stamford Street, London SE1 9LU. Tel: 01-261 8000.

Apr 16 - Apr 17

London, England All Electronic Show. All Electronic Show, 34-36 High Street, 
Saffron Walden, Essex. Tel: 0799 22612

Apr 29 - May 1

Liverpool, England Mersey Micro Show. Online Conferences Ltd., Cleveland 
Road, Uxbridge UB8 2DD. Tel: 0895 39262

April 30 - May 2

Brussels, Belgium Compec Europe Exhibition. Iliffe Promotions Ltd., Dorset House, 
Stamford Street, London SE1 9LU. Tel: 01-261 8000.

May 6 - May 8

Manchester,Engl and Business Efficiency & Office Equipment Exhibition, Gwen 
Shillaber Design, 81 Whiteladies Rd., Clifton, Bristol BS8 2NT. 
Tel: 0272 312850

May 13 - May 15

Anaheim, USA National Computer Conference and Exhibition (NCC). 
210 Summit Ave., Montvale, NJ 07645

May 19 - May 22

Dallas, USA Int. Telecommunications Exbn — INTELCOM. Horizon House — 
Microsol Inc., 25 Victoria Street, London SW1H OEX. Tel: 01-222 0466

May 19 - May 23

London, England International Word Processing Exhibition and Conference. Business 
Equipment Trade Association, 109 Kingsway, London WC2B 6PU. 
Tel: 01-405 6233

May 20 - May 23

Dublin, Ireland International Computing Exhibition — COMPUTEX. SDL Exhibitions Ltd., 
68 Fitzwilliam Square, Dublin 2, Ireland. Tel: Dublin 763871

June 17 — June 19

Geneva, Switzerland International Microcomputers, Minicomputers, Microprocessors & Data- 
communications Exhibition — IMMM/DATACOMM. Kiver Communications 
S.A., 171/185 Ewell Road, Surbiton, Surrey. Tel: 01-390 0281

June 17 — June 19

Newcastle-Upon-Tyne, Mini/Micro Computers, Word Processors and Business Machines Exhibition — 
England BIZTRONIC. Groundrule Exhibition Co., 7 Market Street, Altrincham, 

Cheshire, WA14 1QW. Tel: 061-928 0406

July 3 — July 4

TRANSACTION HLE
For sale
Powertran C om p -80  . . . 5K R A M  
BASIC, fu ll graphics and p lo tt ing .  
T V  M onitor; cassette  recorder;  
m eta l case.  Offers around £ 2 5 0 .  
Tim  B row n  o n  S ta fford  8 5 0 2 4 4 .  
N e w  professional ASCII keyboard  
. . . K B 7 5 6 .  £ 4 0  or b est  offer. 
A n d y  R o b s o n ,  4 0  Loveridge Ave,  
Chanterland, Hull.  0 4 8 2  4 4 3 3 1 6  
(after  4 p m ).
Shugart S A 4 0 0  . . . pair, £ 2 9 5 .  
0 2 0 -8 8 1  3 6 4 9  after  6p m
T ele ty p e  A S R 3 3 -2 0 m a  current  
lo o p  . . . A u to  s top /s tar t  reader , 
pu nch . G o o d  co n d . ,  all m anuals  & 
logics ,  pedesta l.  £ 3 7 5  o n o .
0 1 -5 4 3  2 4 3 0  (evenings)  
Superboard I I . .  . PSU , m od ulator ,  
case, 7K user R A M , e x te n d ed  
m o n ito r ,  cursor c on tro l  ut il it ies  & 
oth er  so ftw are  (gam es e tc .)  
M od ified  cassette  in terface,  
sw itchab le  baud rate — 3 0 0 / 6 0 0 .  
£ 2 3 0  o n o .  0 5 1 - 4 8 7  9 5 8 6 .
Sinclair  Enterprise program m able  
. . .  79  steps,  7 m em ories ,  trigs,  
logs  e tc .  Full program library, 
m ains adap tor  & instruction  
m anual.  £ 1 0  o n o  — first over £ 1 2  
tak es  th e  lo t  (£ 1 1  i f  y o u ’ll  c o l lect ) .  
H L Thom as,  Plasparciav, St Clears, 
Carmarthen, D y fe d  S A 3 3  4DW . 
Teleprinter,  Creed 7 5  . . . w ith  
tap e  p u n ch ,  t e le ty p e  tap e  reader  
and rolls o f  paper. £ 4 0  or will 
exch an ge  for  g o o d  ASCII k e y 
board, v id e o  board  or WHY  
0 2 7 4  4 7 2 3 5 .
MK-14 . . . w ith  extra  R A M ,  
m anual & S c ien ce  o f  Cambridge  
m ains adaptor, £ 4 5  o n o .  D J 
N u tley ,  13  S ycam ore  R d , B ish o p ’s 
W altham, Hants.

ITT 2 0 2 0  . . . 1 6 K , Palsoft ,  co lour  
m od u la tor ,  4 m o n th s  o ld ,  perfect .  
Includes  tap es  and Microchess.  
£ 7 2 0 .  0 5 1 - 3 3 4  2 4 0 5  (evenings).
C om pu kit  U K 1 0 1  . . . 7K  R A M ,  
cased. £ 3 2 0  o n o .  H em el H e m p 
stead 3 0 4 0  (evenings).
M K-14 . . . co m p le te  & so ck eted  
w ith  n e w  V D U  & character  
generator, edge c o n n e c to r ,  gra
ph ics ,  m od u la to r  e tc .  N e w  RAM  
I/O , Univac 4 5  k eyp ad  plus  
original k eyb oard ,  £ 6 5 .  0 2 8 2  
6 7 6 7 7 .
MK-14 . . . PSU , 6 4 0  B ytes ,  I/O  
chip , single stepping, cassette  inter 
face , £ 5 0  on o .  B uyer  co llects .  
Ilm inster 3 3 0 1 .
T R S 8 0  . . . 1 6 K . Level II, V id eo ,  
C assette, Manual & 3 programs, 
£ 5 7 0  o n o .  M ed w ay 3 1 7 5 7  after  
7 .3 0  pm .
Cipher Cub V D U  . . . nearly new ,  
£ 2 5 0 .  U p p er / low er  case, R S 2 3 2 /  
V 2 4 .  sw itchab le  b au d  rate e tc .  
Leatherhead 7 4 6 7 4 .
T R S -80  Level I . . . 4K  R A M ,  
V D U , cassette  etc .  B o x e d ,  as n ew  
£ 3 0 0  o n o .  0 4 3 8  5 2 9 0 1  (after  
6pm ).
SWTPC 6 8 0 0  . . .  24K  R A M , triple  
f lo p p y ,  IBM Selectric  printer,  
F L E X  & I N D E X  D O S, lo ts  o f  
tape & disc so ftw are,  extras. Will 
deliver, £ 1 5 0 0  th e  lo t  or  will  
split — offers? 0 9 7 -0 8 1  2 6 7 .
PET 2 0 0 1 -8  . . . F i tted  upgrade  
ROM , m anuals,  m a n y  programs  
(u til it ies  and gam es),  £ 4 7 5 .  0 2 5 3  
8 6 9 1 0 8  (even in gs /w eek en d s) .  
N ascom  1 . . . cassette ,  case , PSU,  
B-Bug, BA SIC , app rox im ate ly  
6 0  tap ed  programs, £ 3 7 5 .  
Buckfastle igh  2 3 8 3 .

N ASCO M  1. . . PSU , d o c u m e n ta 
t io n ,  so ftw are ,  spares, cased,
£ 2 0 0 .  P W atson. O akley  2 8 6 7 .
H eathk it 5 ” o sc i l lo sco p e  ( I 0 1 8 U )
. . . Will swap for  a well- 
co n stru cted  or u n o p e n e d  N ascom
1 kit. K eith  o n  0 6 3 5  6 3 0 7 4 .

C om p u k it  U K 1 0 1  . . . 8K
m e m o r y ,  8K  M icrosoft  BASIC,  
full d o c u m en ta t io n ,  games tape,  
bu ilt ,  Kansas City in terface , £ 3 0 0 .  
0 2 7 4  2 7 6 3 5  or 29  W ingfield  
M ount, Bradford, West Yorkshire.
T R S 8 0  L evel II . . . (n ew  O ct),  
16K , nu m eric  pad , V D U ,  cassette ,  
ta p es /b o o k s ,  £ 4 9 5 .  0 1 -9 8 9  0 4 3 0 .  
M K -14 . . . im p roved  k eyb oard ,  
pow er  supply ,  cassette  interface  
programs & m anuals ,  £ 6 5 .  0 2 3 5 7  
4 7 5 3  (w ee k e n d s  or after 5 p m ).
Aim 6 5  . . . 3K R A M , P S U , edge  
co n n ectors ,  therm al paper, som e  
softw are  — Pilot,  Chess &
Utilit ies.  Offers around board  
on ly  price. C helm sford 3 5 1 7 0 4  
(evenings).
N asc o m  I . . . P S U , m o n ito r .  A n y  
reasonable  offer . E lectron ic  
organ, sw itch  selectable  string, 
brass or w ind ,  £ 2 2 0  o n o .  0 6 1 -  
2 2 5  9 9 5 1  after  6 p m .
E x id y  Sorcerer. . . 3 2 K , S 1 0 0  
exp an s ion  b o x ,  reverse v ideo ,  
co lo u r  graphics & full manuals.  
M ost currently  available so ftw are.  
£ 8 5 0 .  Pete  Scargill,  N ew castle  
u p o n  T y n e  5 7 3 9 0 5  after  6p m .
PSU bits, 5 V  5 A  . . . 1 0 0 V A  trans
form er, 1 2 A  bridge, 1 5 0 0 0  
m icrofarad 1 6 V  e lectro ly t ic ,
7 8 H 5  5 A regulator. All used  but  
in g o o d  n ick  — £ 1 2  o n o .  6 8 0 0  
CPU ch ip ,  £5  o n o .  9 1 1 2  (sam e as 
2 1 1 2 )  2 5 6 x 4  RAM S (suit 7 7 -6 8 )  
— £ 1 . 2 5  each . P h one  W eym ou th

7 3 4 2 6  (o f f ic e  hou rs) or call in  
at 4 4  L eam in gton  R o a d ,  W ey
m o u th  (evenings & w eek en d s) .
A sk  for  Mr. K Morris.
2 1 0 2  R A M S  . . . te s ted  and u n 
used , 5 0 p  each. P h o n e  E. B ad co ck  
o n  0 7 9 3  7 2 1 6 2 7 .
ICL high  sp eed  tap e  p u nch  . . . 
l lO c p s ,  very c o m p a c t ,  vgc — £ 4 0  
o n o .  A lso  e lectron ic  tap e  feeder,  
prevents  jam m ing, use  w ith  p u nch  
and readers, vgc, £ 2 0  o n o .  R ing  
0 6 1 -7 6 1  4 5 6 6  after  6.
Casio F X 5 0 2 P  . . . Casio FA-1  
cassette  in terface ,  Masterpac user  
m an ual & program library, cassette  
recorder, all as n e w  £ 1 0 0 .  
G re en w o o d , S k ip to n  6 0 8 1 1  
Programming th e  6 5 0 2  b y  R o d n a y  
Zaks. Will swap for  a g o o d  BASIC  
manual.  B Sh u tt lew o r th  0 6 1 -6 4 3  
3 1 9 6 .

Wanted
N C R  5 0 0  program disp lay  panel  
. . . p h o n e  0 1 -8 6 6  1 1 7 9  (even ings/  
w eek en d s) .
PCW V o l  1 nu m bers 9  and 10  . . .
p h on e  Greg M cN elly  after  5pm  
T a u n to n  8 8 8 4 4 .
Kim ow n er  . . . l iving near D e w s 
bury, W est Yorkshire.  Purpose: to  
assist m e  w ith  th e  cheap v ideo  
c o o k b o o k .  D  G oodall  D ew sbu ry  
4 5 0 1 8 5 .
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Cont. from  page 52

loop, the last value accepted is loaded 
into the scanner and the ou tpu t is 
checked to see whether the switch is 
still in the same position. Only if it 
isn’t does the system make a complete 
scan.

Since flexibility had to be the 
keynote of the 5602’s design, it was 
recognised very early tha t some means 
of allowing changes to  the selection 
methods needed to  be found which was 
both quick and easy. The solution 
adopted, while appearing very complex, 
was quite simple to  implement; it was a 
minute part of the total design effort. 
To define a code, one draws a diagram 
like a flowchart, showing what sequence 
o f  actions must be followed; this 
diagram is then translated into a 
language called “ ELIC” . The source 
code is then processed by a program to 
produce a binary version which is 
loaded into PROM with the rest of the 
5602’s software. Figure 4 shows a code 
diagram and the ELIC code produced. It 
is hoped tha t the design of ELIC will 
allow the more intelligent users to 
design their own methods of selection 
to optimise their rate of input.

Given the ELIC approach, the 
processing of the input switches

becomes merely one of interpreting the 
ELIC code — just as a “BASIC” inter
preter does with BASIC. In fact, it takes 
less than 600 bytes of code.

The tex t manipulation part of the 
software is at a fairly primitive level 
because we are still investigating certain 
aspects of user’s requirements. When the 
“ phrase store” feature was being 
specified, for example, we intitally 
thought of having about 200 phrases. 
However, after discussions with 
teachers, we realised that this would be 
useless since the average teenager’s 
vocabulary is nearer 4,000 words and to 
remember 200 codes is an almost 
impossible task. There is also the 
problem of displaying the available 
phrases when a large number of 
alternatives exist in the store.

A similar situation arises when 
considering an editor package. It 
obviously can’t be a line-oriented one, 
because o f  the different lengths of lines 
(typewriter and VDU) tha t will be in 
use — indeed, in “ store” mode there 
w on’t be any lines until the tex t is 
dumped. A screen-orientated editor pre
supposes a VDU which, in these days of 
Government cutbacks, is far from 
certain to be available to all users. We 
are considering a context editor 
which operates on words, sentences and 
paragraphs, bu t whether it will be easy 
to use is, as yet, unknown.

Future developments
Micro Design and Electraid are planning 
to  evolve the 5602 along a wide front. 
In the short term, a printer is under 
development which will eventually 
replace the typw riter as the hard-copy 
device. Called “MDE-132” , this will 
be able to  print tex t at any size 
between 1 /16"  and 2" and will be, 
like the VDC, particularly valuable for 
children or the partially sighted. It will 
use the RS-232 standard and will be 
available with proportional spacing and 
graphics capability at a later date.

In the longer term, i t ’s planned to 
implement a BASIC interpreter on the 
5602 and provide a mass-storage system, 
probably using floppy-discs. When these 
are available, the 5602 system will 
span a huge spectrum of needs; from 
simple to very sophisticated. In 
addition, thought is being given to 
“ shared logic” systems, in which one 
5602 would be shared by a whole class 
of disabled children — each having his 
own input switches and VDU. It may 
also be possible to develop a portable 
version with speech synthesis.

Why haven’t we waited for the day 
when speech recognition becomes 
commonplace? Two simple reasons; 
first, disabled people need help now, 
and second, some o f  the users of this 
system are totally w ithout speech.

c i N e w B e a r  ^ S y s t e m s

MICROCOMPUTF.RS

S H A R P  M Z - 8 0 K  

A P P L E  II  

H O R IZ O N
Plus: Printers &c Terminals i

I

^NEWBEAR BOOKS

The widest range of MICRO
COMPUTER BOOKS in the U.K. g 
Visit our MANCHESTER Showroom for 
a browse, or contact us for our Booklist.

O p en  M o n —S at Late  open ing Th urs
9 .0 0 - 5 .3 0  9 .0 0 - 8 .0 0  h

3

c a l l e r s  w e lc o m e

NEWBEAR COM P( )NENTS
ELECTRONIC COMPONENTS
VERO PRODUCTS M icro  C o m p u te r  K its :
TOOLS ACORN
74LS SERIES LOGIC NASCOM
BOXES 7 7 - 6 8
KEYBOARDS S100BUS ITHACA AUDIO
DATABOOKS DISK DRIVES

Mersey House, 220-222 Stockport Road, 
Cheadle Heath, Stockport. 061 491 2290. u
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Cont. from  page 77
all six positions have been tested.

I would be indebted to any reader 
who, understanding the problem, can 
implement the solution more efficiently.

The program listing
If you like everything that has been 
offered, you are at liberty to transcribe 
the program exactly as follows, for non
commercial use. If you don ’t like it, feel 
free to  chop and change as you see fit. 
Lines 750-860 contain the random scan 
option and there is some duplication 
with lines 610-740, which contain the 
sequential scan. They could have been 
interwoven but I have kept them sepa
rate to make the program easier to read 
and to delete the random scan if 
desired. If transcribing all tha t data is 
too much trouble, you can always wait 
until it comes on the market.

abbreviations used in text.

[ ]: any text in brackets is to be inter
preted as instructions to print 
cursor, clear home, space, or 
reverse symbols.

CU: cursor up.
CD: cursor down.
CL: cursor left.
CR: cursor right.
CS: clear screen.
HO: home.
RE: reverse.
RO: reverse off.
SH: shift (hold shift down for next 

symbol outside o f  brackets.
SL: shift lock (hold shift down for all 

symbols outside o f brackets until 
advised otherwise or end o f line. 

SR : shift release (cancels SL).
SP: space.
Example: “ [5CU 3C R ]” : print 5 
cursor up symbols followed by 3 cursor 
rights. Note that it is not necessary to 
specify that these require the use of the 
shift key.

100 PRINT"3"SPC <16)"IMPHEX " PRINTSPC<15)"----------
185 PRINTSPC<8>"MR NEW VERSION OF HEXAPAWN"
110 REM BV T.CRUDIS 5/79.
130 INPUT"MBINSTRUCTIONS i'V ' OR "NO"; IM F I*-"V“ GOTO 1310 
140 IF I*0"N“ GOTO 120
145 PRINT"* ----- *----------------------------------
150 PRINT"HI CAN BE PROGRAMMED TO SELECT MV MOVES 
155 PRINT"MIN A RANDOM OR A SEQUENTIAL MANNER. IF 
160 PRINT"»V0U CHOOSE 'SEQUENTIAL' MV RESPONSE TO A 
165 PRINT"GIVEN SITUATION WILL ALWAVS BE THE SAME.
170 PRINT"WHICH DO VOU WISH TO HAVE ME USE■
175 INPUT"M( 'Ry OR 'SO";M« IF M#0"R" AMD M*<>"S" GOTO 173 
218 O - 1 ■ H=1 • CW=0 ■ HM«0■ P I ' 3 BM<3,3,15>.P<3,3>

230 BP«= 'm N m niN M N IM K I!" BD*="«MUCMfl" ' BLf-
240 c*=" r ;  u n is  ■ ■ ■ ■w  H*="r+c*+“i
330 FOR V=1 TO 3 :FOR X=>1 TO 3 BD(X, 1 >=H BD<X,2>-0 BD<X,3>=C NEXTX,V 
335 TU=H F1=0 F2=0 
340 GOSUB 101S
330 PRINT BPJ-C#C*C*BD#BD*BL#H#H#H*
400 PRINTD*E«*,
410 PRINT"VOUR MOVE";-INPUT HI.HF
420 IF HKl OR HI>9 OR HF<1 OR HF>9 THENPRINTD*“NOT IN THIS GAME! *; GOTO 410
425 DEF FNC<X)=X+10-<:X>3>*7-:X>6>*7
430 VI ÎNTCFNC(HI)/10> XI=FNC<HI>-VI*10 VF-INT(FNC<HF>/10> XF»FNC<HF>-VF*10 
440 IF BDCXI.VDOl OR ABS<XF-XI»1 OR VF-VIOl GOTO 500
450 IF <XI=XF AND BD<XF,VF>O0> OR <ABS<XF-XD=*1 AND BDCXF,YF>0-1> GOTO 500
455 PRINT"WMW" FOR J=0 TO 7 PRINT" "'NEXT J
470 GOSUB 1120
480 IF VF=3 GOTO 920
485 BD<XI,VI>=0BD<XF,VF)=1
490 GOTO 600
500 PRINT D*E*D»"ILLEGAL MOVE! " ; -F1»F1 + 1: IF F104 THEN 410
510 PRINT"Mff«a«HOW MANV TIMES" PRINT"*DO I HAVE TO " PRINT "JtfTELL VOU?
515 PRINT" PR I NT "SI ILLEGAL MOVE ! ■  “
520 PRINT" " GOTO 400
600 PRINT DfE* TU=C FOR D=1 TO 590 NEXT D 
605 IF Mf="R" GOTO 750
610 FOR VI =3 TO 2 STEP-1 FOR XI=1 TO 3 IF BDCXI,VDO-l THEN 740
620 FOR W=1 TO 3 IF BD<XI+2-W,VI-l)OflBS<2-W> THEN 730
630 :SI=BD(XI* VI >:SF=BDtXI+2-W* VI-1} :BDCXI, VI>=0 BDCXI+2-W, VI-1)*-l
640 FOR L-0 TO HW:FOR J=1 TO 3 FOR K=1 TO 3
643 IF BD<J/K)OBMi:J,K,L> THEN 670
650 ■ : NEXT K , J
660 BD<XI,VI>=SIrBDCXI+2-W* VI-1 )-SF:GOTO 730
670 : : :NEXT L
671 GOSUB 1120
673 ■ FOR V=1 TO 3 F0R X»1 TO 3 'BM<X,V,HW)=BD<X, ■NEXT X,V 
687 IF VI*2 THEN 910
638 FOR VT=1 TO 3 FOR XT=1 TO 3 IF BD<XT,VT>01 THEN 720
700 FOR WT=-1 TO 1 * IF BDCXT+MT,VT+1>=-ABS<WT> THEN Tl!=H GOTO 400
710 NEXT WT
720 : ■ : '  NEXT XT, VT'GOTO 10
730 'NEXT W
740 : * NEXT HI, VI GOTO 920
745 END
750 FOR V=2 TO 3 FOR X=1 TO 3-P<X/V>=0 NEXT X,Y'N1=0 
755 H2=0:VI=INT<2#RND<lJ+2>:XI»INT<3*RND<1)+l>
760 IF P<XI,VI>=1 GOTO 755 
765 IF BDCXI,VI>0-1 GOTO 855 
770 FOR W=1 TO 3'M<W)=0:NEXT M 
775 W=INTC3*RND(l>+n 
788 IF M(W>=1 GOTO 775
785 IF BD<XI+2tW,VI-1><>ABS<2-W) GOTO S50
790 SI=BD(XI,VI> SF=BD<XI+2-W, VI-1 > BD<XI, VI >>=0 BDCXI+2-W, VI-1 >—1 
795 FOR L=0 TO HW FOR J=1 TO 3 FOR K=1 TO 3 
300 IF BD<J,K>OBM<J,K,L> THEN 815 
305 NEXT K,J
310 BD<.'XI,VI>=SI :BD(XI+2-W,VI-l>=SF:G0T0 850 
315 NEXT L'GOSUB 1120
320 FOR V=1 TO 3 ' FOR X=1 TO 3' BMCX, V, HW>=BD'.X, V> : NEXT X,V 
325 IF VI=2 THEN 910
330 :FOR VT=1 TO 3 FOR XT=1 TO 3 IF BD<XT,VT)01 THEN 840
335 'FOR WT=-1 TO 1 IF BD<XT+UT,VT+1>=-ABS<WT> THEN TU=HGOTO 400
336 NEXT WT
340 NEXT XT,VT:GOTO 910 
350 M<W)=1 N2=N2+1 IF N2<3 GOTO 775 
355 P<XI,VI>=1 N1=N1+1 IF Nl<6 G0T0755 
360 GOTO 920
910 PRINTD#"I WIN! " 'CW=CW+1 F3=l' GOTO 930
920 PRINT D*+"VOU WIN! " HH=HW+1 F3=0
930 FOR D=1 TO 1000 NEXT
935 P R IN T " 3 !n a ^ _ B _ _ _ "  PRINT"3) SCORE '"PRINT"*-------------------
940 PR I NT;" M COMPUTER ■ " PR I NT"» “ PRINT" J HUMAN
950 PRINT" FRINT"»1IIIHtnZ«»M*9»M»la"CW PRIHT"»mMMMM"HW

WESTFARTHING  
COMPUTERS 

Consultancy Service and 
Programming

Lecture-demonstrations o f  micro  
hardware and software fo r  

business and professional groups 

by
C A R E Y  H A R M E R  M A

( Independent advice and in fo rm atio n .  
We do not sell computers or  take  

commissions on sales.)

21 Wendron Street, Helston, 
Cornwall. 

Tel: Helston (03265) 4098

0 0 0 UIK S O O O O

A cassette containing U novel games;

FIGHTER PILOT 
ESCAPE

BLOCKADE 
SPACE WAR

All using direct keyboard controlled 
graphics with variable skill levels; 
will run on a standard 1+K RAM UK 101

j ust from

University Computers 
112, Huntingdon Road 
CAMBRIDGE 
CB3 OHL

ITT 2020 48K Palsoft in ROM, 
UHF Colour Output 

(plugs straight into your 
colour TV)

Disc Controller.
Full Documentation.
2 months old £850 

(save over £100) 

Phone: Cholesbury 
(024029) 273 evenings.

Software for 8/16/32K PETs

TEXT AND ADDRESS 
PROCESSOR (TAP)

Allows creation and editing of 
T E X T  and S E C O N D A R Y  files to 

operate in three modes: 
- W O R D  PROCESSOR (Tex t file) 

- W O R D  PROCESSOR w ith  
inserts from  secondary file  

(letters etc)
- R E P O R T  G E N E R A T O R  (Sec. 

file) using tex t file to  form at prints.

User sets secondary file  content: 
Stock Lists Inventories
Spare Lists Personnel
Exam Questions Pupil Records 

and, of course, name and address.

Features conditional selection of 
secondary file entries!

Business: 2 0 4 0  disc-based £ 4 0  
Personnel: tape-based £ 2 0
Documentation only £6

Configuration details please.

H A R T F O R D  S O F T W A R E  
9  Massey Avenue, Hartford,  

Cheshire CW 8 1R F.

PCW 113



MICROMUUIT
SURPLUS EQUIPMENT 

MUST GO
H eath  W H 14 P rin te r ,
b u il t  and  te s ted  360 .00
T e le ty p e  A SR  33  (w ith  tap e  read
and  pu n ch )  recen tly  refu rb ished  £ 3 0 0 .0 0
5.5 .M . 104 S I 00  2 seria l/4  parallel 
2 0 m a  + R S 2 3 2 , b u i l t  an d  te s ted  9 0 .0 0
5.5.M . S 1 0 0  E x ten d e r  Board  8 .00  
E x idy  S ourcerer  32K  + S I 00  8 50 .0 0  
E x p a n sio n  B ox  o .n .o  
S inclair M k l4  B oxed  w ith  P.S.U
and d ec en t  k e y b o a rd  30 .00
V ero  S 100 W.W. b are  b o a rd  8 .00
N ew b u ry  Labs p rofess ional 80 x  21 
V D U  1 1 0 /3 0 0  B aud , R S 2 3 2  180.00  
T A S A  ASCII T o u c h
K ey board  u c / lc  3 2 .0 0

A tten t io n  Micropolis  M od II owners  
Phone fo r  details o f  Users Club.

Phone 0 6 7 0  8 2 2 7 9 0 /7 3 3 1 2 5

PET
EDITOR

Provides full creation and editing of 
symbolic tex t  or data files, etc, using

12 P O W E R F U L  C O M M A N D S  
including; C R E A T E ,  E D IT ,  F IN D ,  
R E P L A C E , IN S E R T , M O V E ,  T A B ,  
etc.
(SAE for full software list.)

On cassette

CIRCLE £20.00 
SOFTWARE + V A T

(State o ld /new  RO M  + size) 
33 Restrop V ie w , Purton, Swindon, 

Wilts. SN 5 9 D G .

<5>STILL SMALL ENOUGH TO CARE !

Our new FREE catalogue lists 
^  38 PET programs from £1-£12 

Many of our 17 utility programs are only 
available from us, and as for games, AIR 
ATTACK at £3 includes a free overlay which 
brings colour to your screen \ Blank RACAL 
cassettes are £4.50 for ten C.12's.

SUPERSOFT 28 Burwood Avenue, Pinner, Middx

*#*****###****# STOP PRESS ***************

BUSINESS PROGRAMS TO ORDER - PET AND TRS80

fflodafa
TftlADhona: 1

3 0  ST. JOHNS ROAD 
TUNBRIDGE WELLS 
KENT

Telephone: Tunbridge Wells (0892) 41555

CCD DIGITAL MICROSYSTEMS

LOW COST BUSINESS COMPUTERS

ONE to 29  M EGABYTES DISK STORAGE 

6 4  Kbytes of Main Mem ory -  STANDARD  

Digital Research C P'M  operating system -

STANDARD

TEXT PROCESSING, BASIC, COBOL,

FORTRAN available

32 to 96  MEGABYTES DISK STORAGE

32  USER b 16 TASK capability -  STANDARD

Reentrant ASSEMBLER 8  BASIC -  STANDARD

Floppy disk based development system

available

M O D  ATA still need OEALERS in parts of U.K. and IRELAND

370 IF CIDHW THEN F2=l
975 IFF2=0ANB CM*1 ANE HW>5 THEN FOR B~1TO500 NEXT PRINT"KI NEEDED THAT!":F2=l 
980 PRINT D$"HiMMMMtFINQTHER GAME ( V' OR INPUT G* IF G*="V"G0T0 240
990 IF G*O"N"G0T0 930
995 PRINT D#E$D$"S0UR GRAPES! SO TURN ME OFF!3", END 
1010 PR I NT" .T SPC (17)" _ _ _ _ _ _
1020 FOR J=1 TO 3 PRINT SPCa7)"3i .------ . /------> i------ >9
1030 FOR K=1 TO 4 PRINT SPC<17)"X I !l !! 19" NEXT K
1040 PRINT SPC<17>"SK 1------ " ------ " ------ *9 " NEXT J
1050 PR I NT SPC (17) " '£........——  — ...g
1080 IF F3=l GOTO 1095
1090 IF HW>0 THEN PRINT"SW«WMI HAVE LEARNED
1091 IF HW=1 THEN PRINT"** FAD MOVE.
1092 IF HW=2 THEN PRINT "ANOTHER ONE!
1093 IF HW>2 THEN PR I NT "WW BAB MOVES.
1094 IF HN.-5 THEN PR INT "jtfTHE HARD WAV!
1995 RETURN
1120 BE*="S IMIW ISI9M llllfe] ISrTTl"
1130 Eu#=,,.Trrm" H*="S"+c:r+"5 
1140 IF TU=H THEN W=XI-XF+2 
1150 IF TU*C THEN BU*~BDf H*=C*
1160 PRINT BP*-, : FOR VD=3 TO 1 STEP-1 FOR XB=1 TO 3 
1165 IF XDOXI OR VDOVI THEN PRINT"WMMI"; GOTO 1250 
1170 PRINT EEfBÛ MIBtCBL*,W,Wt2+W>H$ GOTO 1260 
1250 NEXT XB■PRINTBD$BLf, NEXTVD 
1260 RETURN
1310 PRINT".DIHEXAPAWN IS PLAVEB WITH CHESS PAWNS ON 
1320 PRINT"TO 3 X 3 B0ARB. VOUR PAWNS ARE WHITE.
1330 PRINT"WTO ENTER A MOVE, TVPE THE NUMBER OF THE 
1340 PRINT"MSQUARE V0U WISH TO MOVE FROM, A COMMA,
1350 PRINT"JRND THE NUMBER OF THE SQUARE V0U WISH TO
1360 PRINT"MOVE TO, FOR EXAMPLE '2 ,5 '.  THE SQUARES
1370 PRINT"ARE NUMBERED LIKE THE KEVB0ARD:" :PRINTSPCC16) " mmmmm "
1375 PRINTSPCC16) "St 7 3 9* " PRINTSPC< IS) " SS 9  
1380 PRINTSPCC16) " 31 4 5 69" PRINTSPC<16)"Si 9  
1385 PR I NT SPC Cl 6 ) " Si 1 2 39 " : PR I NT SPC (16)" *
1390 PRINTSPC< 7 ) "MPRESS SPACE TO TURN PAGE." WAIT 59410,4,4 
1400 PRINT"."JTO WIN, MOVE ONE OF VOUR PIECES TO THE 
1410 PR I NT "OPPONENT'S SIDE OF THE BOARB FIRST,
1420 PRINT"CAPTURE ALL OF THE OPPONENT'S PIECES, OR 
1430 PRINT"BLOCK HIM FROM MAKING ANV MOVE.
1440 PRINT"HWrHE COMPUTER STARTS A SERIES OF GAMES 
1450 PRINT"HKNOWING ONLV HOW TO MOVE AND HOW TO 
1460 PRINT"IFECOGNIZE A WIN. IT HAS NO INITIAL 
1470 PRINT"KSTRATEGV, BUT IT KEEPS A RECORB OF ALL 
1480 PRINT".HEAD MOVES AND IMPROVES ITS STRATEGV 
1490 PRINT"WJNTIL IT BECOMES INVINCIBLE.
1500 PRINTSPC-:7) " IMPRESS SPACE TO START GAME. " WAIT59410, 4, 4 'PRINT"3" GOTO150

PascalL cont. from  p. 96

1 2 5 : R E P E A T a
• 1 2 b : R E A D L N ( I N F I L E )  ;

w

1 2 7 : I  : = 1 ;
1 2 8 : R E P E A T

• 1 2 9 : H E A D ( I N F I L E ,  B U F F E R [ I ] )  ; •

1 3 0 : I  : =  I  +  1
1 3 1 : U N T I L  E O L N ( I N F I L E )

• 1 3 2 : U N T I L  E O F ( I N F I L E )  OR  ( L E N G T H ( B U F F E R ) > 0 )  ; •

1 3 3 : F U R  J  : =  I  T O M A X L I N E  DO B U F F E R [ J ] : =  "  '
1 3 4 : END ; ( * F R E A D L N * )

• 1 3 5 : •
1 3 6 : P R O C E D U R E  F W R I T E L N ( VAR O U T F I L E  : T E X T  ; B U F F E H  : S T R I N G )  ;
1 3 7 : ( * W R I T E L N  B U F F E R  T O O U T F I L E * )

A 1 3 8 : V AR I , J  : 1 . . M A X L I N E  ; •
1 3 9 : B E G I N
1 4 0 : F O R  I  : =  1  T O L E N G T H ( B U F F E R )  DO W R I T E ( O U T F I L E , B U F F E R [ I ] )  ;
1 4 1 : W R I T E L N ( O U T F I L E ) •• 1 4 2 : E ND  ; ( * F W R I T E L N  *)
1 4 3 :
1 4 4  : P R O C E D U R E  F L U S H  ( V AR  B U F F E R  : S T R I N G )  ; #

# 1 4 5 : ( ♦ O U T P U T S  S P A C I N G  BLANK L I N E S ,  F L U S H E S  B U F F E R  AND T HE N  F I L L S  W I TH  S P A C E S * )
1 4 6 : VAR I  : I N T E G E R  ;
1 4 7 : P R O C E D U R E  L I N E S P A C I N G  ;

• 1 4 8 : VAR I  : 2 . . 1 0  ; #

1 4 9 : B E G I N
1 5 0 : I F  U S E R F O R M A T . S P A C I N G > 1

• 1 5 1 : THEN •

1 5 2 : F O R  I  : =  2 T O U S E R F O R M A T . S P A C T  NG DO
1 5 3 : B E G I N

# 1 5 4 : W R I T E L N  ( O U T F I L E )  ; •
1 5 5 : C U R R E N T L I N E  : =  C U R R E N T L I N E  + 1
1 5 6 : END

A 1 5 7 : END ; ( * L I N E S P A C I N G * ) •w 1 5 8 : B E G I N
1 5 9 : I F  N OT E M P T Y O U T B U F F E R
1 6 0 : TH EN #

• 1 6 1 : B E G I N
1 6 2 : F W R I T E L N  ( O U T F I L E , B U F F E R )  ;
1 6 3 : C U R R E N T L I N E  : =  C U R R E N T L I N E  f  1 ; i n

• 1 6 4 : L I N E S P A C I N G
1 6 5 : END ;
1 6 6 : F OR  I  : =  1 T O M A X L I N E  DO B U F F E R  [ I ]  : =  '  '  ;

• 1 6 7 : E M P T Y O U T B U F F E R  : =  TR UE •

1 6 8 : END ; ( *  F L U S H * )
1 6 9 :

• 1 7 0 : F U N C T I O N  COMMAND : BOOLEA N ; •
1 7 1 : ( *  T R U E  I F  I N  B U F F E R  I S  A COMMAND AND F A L S E  O T H E R W I S E  * )
1 7 2 : B E G I N

# 1 7 3 : COMMAND : =  I N 3 U F F E R [ 1 ]  = •
1 7 4 : END ; ( *  COMMAND * )
1 7 5 :
1 7 6 : P R O C E D U R E  OBEY ( V AR  I N B U F F E R , O U T B U F F E R  : S T R I N G  ; VAR E M P T Y I N B U F F E R , •
1 7 7  : E M P T Y O U T B U F F E R  : BOOLEA N ; VAR FORM : FORMAT ) ;
1 7 8 : ( *  C A R R I E S  UUT F O R M A T T I N G  COMMANDS *)
1 7 9 : •

• 1 8 0 : VAR V A L I D  : S E T  OF CHAR ;
1 8 1 : 1 : I N T E G E R  ;
1 8 2 : •

• 1 8 3 : F U N C T I O N  P A R A M E T E R S  ( B U F F E R  : S T R I N G  ) : BO OL EA N ;
1 8 4 : B E G I N
1 8 5 : P A RA M E T E R S  : =  L E N G T H ( B U F F E R )  > 2 •

• 1 8 6 : END ; ( *  P A RA ME T E R S  *)
1 8 7 :

1 8 8 : F U N C T I O N  N E X T P A R A M E T E R  ( S T A R T  : I N T E G E R )  : I N T E G E R

• 1 8 9 : VAR I , NUM : I N T E G E R  ;
1 9  0 : B E G I N
1 9 1  : I  : =  S T A R T  ;

•
1 9 2  : W H I L E  I N B U F F E R [ 1 ]  = '  * DO I : =  1 + 1  ; #
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1 9 3 NUM : =  0  ;
1 9 4 W H I L E  I N B U F F E R [ 1 1 < >  "  " D O
1 9 5 B E G I N

1 9 6 NUM : =  1 0 NUM +  ( O R D ( I N B U F F E R [ I ] ) -  O R D ( " 0 " ) )  ;

1 9 7 I  : =  1 + 1
1 9 8 E N D  ;
1 9 9 N E X T P A R A M E T E R : =  NUM
2 0 0 E N D ;  ( *  N E X T P A R A M E T E R  * )
2 0 1

2 0 2 P R O C E D U R E  B L A N K  ( V A R  E M P T Y O U T B U F F E R  : B O O L E A N  ) ;

2 0 3 V AR I  : I N T E G E R  ;
2 0 4 B E G I N

2 0 5 F L U S H  ( O U T B U F F E R )  ;

2 0 6 I F  P A R A M E T E R S I N B U F F E R )
2 0 7 T H E N

2 0 8 F O R  I  : =  1  T O  N E X T P A R A M E T E R ( 3 )  DO

2 0 9 B E G I N

2 1 0 W R I T E L N  ( O U T F I L E )  ;

2 1 1 C U R R E N T L I N E  : =  C U R R E N T L I N E  +  1

2 1 2 E ND

2 1 3 E N D  ; ( *  B L A N K  * )

2 1 4

2 1 5 P R O C E D U R E  C E N T E R E D ( V A R  E M P T Y O U T B U F F E R  :  B O O L E A N  ) ;

2 1 6 V A R  I , S T A R T , C E N T R E : I N T E G E R  ;

2 1 7 B E G I N

2 1 8 F L U S H  ( O U T B U F F E R )  ;
2 1 9 F R E A D L N  ( I N F I L E , I N B U F F E R )  ;

2 2 0 C E N T R E  : =  ( U S E R F O R M A T . R I G H T M A R G I N  -  U S E R F O R M A T . L E F T M A R G I N )  D I V  2 ;

2 2 1 I F  L E N G T H ( I N B U F F E R )  > =  C E N T R E * 2
2 2 2 T H E N  S T A R T  : = U S E R F O R M A T . L E F T M A R G I N

2 2 3 E L S E  S T A R T  : = C E N T R E  -  ( L E N G T H ( I N B U F F E R )  D I V  2 )  ;
2 2 4 F O R  I  : =  1  T O L E N G T H ( I N B U F F E R )  DO
2 2 5 O U T B U F F E R [ S T A R T +  I ]  : =  I N B U F F E R [ I ] ;

2 2 6 E M P T Y O U T B U F F E R : =  F A L S E  ;

2 2 7 F L U S H ( O U T B U F F E R )
2 2 8 E N D  ;  ( *  C E N T E R E D * ) i
2  2 9 P R O C E D U R E  NUM ;

2 3 0 B E G I N
2 3 1 U S E R F O R M A T . N U M B E R  : =  T R U E  ;

2 3 2 I F  P A R A M E T E R S ( I N B U F F E R )  T H E N  U S E R F O R M A T . P A G E N U M B E R  : =  N E X T P A R A M E T E R ( 3 )

2 3 3 E N D  ; ( * N U M * )

2 3 4

2 3 5 P R O C E D U R E  M A R G I N
2 3 6 B E G I N
2 3 7 F L U S H  ( O U T B U F F E R )  ;
2 3 8 W I T H  U S E R F O R M A T  DO

2 3 9 B E G I N

2 4 0 L E F T M A R G I N : =  N E X T P A R A M E T E R ( 3 )  ;
2 4 1 R I G H T M A R G I N  : =  N E X T P A R A M E T E R ( 6 )  ;

2 4 2 I F  L E F T M A R G I N  +  2 0  > =  R I G H T M A R G I N  T H E N  R I G H T M A R G I N  : =  L E F T M A R G I N
+  2 0

2 4 3 E N D

2 4 4 E N D  ;  ( *  M A R G I N  * )

2 4 5

2 4 6 P R O C E D U R E  P A R A G R A P H  ( V A R  E M P T Y O U T B U F F E R  : 3 0 0 L E A N  ) ;
2 4 7 V A R  I , S K I P L I N E S  : I N T E G E R  ;
2 4 8 B E G I N

2 4 9 F L U S H  ( O U T B U F F E R )  ;

2 5 0 I F  P A R A M E T E R S ( I N B U F F E R )
2 5 1 T H E N

2 5 2 B E G I N

2 5 3 U S E R F O R M A T . I N D E N T  : =  N E X T P A R A M E T E R ( 3 )  ;
2 5 4 S K I P L I N E S : =  N E X T P A R A M E T E R ( 6 )  ;

2 5 5 F O R  I  : =  1 T O  S K I P L I N E S  DO W R I T E L N  ( O U T F I L E )

2 5 6 E ND
2 5 7 E L S E

2 5 8 B E G I N

2 5 9 U S E R F O R M A T . I N D E N T  : =  5  ;

2 6 0 W R I T E L N  ( O U T F I L E )

2 6 1 E ND
2 6  2 tSNL) ;  ( *  ±>AKAliKAPtt  * )

2 6 3
2 6 4 P R O C E D U R E  J U S T  j
2 6 5 B E G I N ! e

2 6 6 U S E R F O R M A T . J U S T I F Y  : =  T R U E  ;

2 6 7 U S E R F O R M A T . F I L L  :  =  T R U E
2 6 8 E N D  ;  ( * J U S T * ) >
2 6 9 P R O C E D U R E  U N F I L L

2 7 0 B E G I N j

2 7 1 U S E R F O R M A T . F I L L  : =  F A L S E  ; #
2 7 2 U S E R F O R M A T . J U S T I F Y  : =  F A L S E
2 7 3 E N D  ;  ( * U N F I L L * )
2 7 4 a

2 7 5 B E G I N  ( *  O B E Y * )  1
2 7 6 V A L I D  : =  [ B ' C ' , ' F ' , ' I ' , ' J ' , ' L ' , ' M ' , ' U ' , ' O ' , ' P ' , ' R ' , ' S ' , ' U ' ]  t
2 7 7 I F  I N B U F F E R [ 2 I N  V A L I D  ! ^
2 7 8 T H E N

2 7 9 W I T H  U S E R F O R M A T  DO
2 8 0 C A S E  I N B U F F E R [ 2 ]  O F
2 8 1 ' B  ' B L A N K ( E M P T Y O U T B U F F E R )  ;
2 8 2 ' c ' C E N T E R E D ( E M P T Y O U T B U F F E R )  ;

2 8 3 ' F ' F I L L  : =  T R U E  ;
2 8 4 ' I ' I N D E N T  : =  N E X T P A R A M E T E R ( 3 )  ;

2 8 5 ' J ' J U S T  ;
2 8 6 '  L ' L I N E S  : =  N E X T P A R A M E T E R ( 3 )  ;
2 8 7 ' M ' M A R G I N  ;
2 8 8 ' N ' NUM ;

2 8 9 ' O ' N UM BE R : =  F A L S E  ;

2 9 0 ' P ' P A R A G R A P H  ( E M P T Y O U T B U F F E R )  ;
2 9 1 ' R ' J U S T I F Y  : =  F A L S E  ;
2 9 2 ' S ' S P A C I N G  : =  N E X T P A R A M E T E R ( 3 )  ;
2 9 3 ' U ' U N F I L L
2 9 4 E N D  ( *  C A S E * )

2 9  5 E L S E

2 9 6 B E G I N
2 9 7 S T W R I T E ( I N B U F F E R )  ;  W R I T E L N ( "  N O T  R E C O G N I Z E D " )
2 9 8 E N D  ;
2 9 9 F O R  I  : =  1  T O  M A X L I N E  DO I N B U F F E R [ I ] ;
3 0 0 E M P T Y I N B U F F E R  : =  T R U E
3 0 1 E N D  ; ( *  O B E Y  * )
3 0 2

3 0 3 P R O C E D U R E  F I L L O U T ( V A R  I N B U F F E R ,  O U T B U F F E R  : S T R I N G  ;  V A R  E M P T Y I N B U F F E R ,

3 0 4 E M P T Y O U T B U F F E R  :  B O O L E A N )  ;

3 0 5 ( ♦ T R A N S F E R S  WORDS F RO M I N B U F F E R  T O  O U T B U F F E R  U N T I L  O U T B U F F E R  I S  F U L L * )

3 0 6 V A R  P O I N T E R  : I N T E G E R  ;

3 0 7 S T A R T  :  0 . . M A X L I N E  ;
3 0 8

3 0 9 P R O C E D U R E  S T A R T I N G P O I N T  ;

3 1 0 V AR I  :  I N T E G E R  ;
3 1 1 B E G I N

3 1 2 I F  E M P T Y O U T B U F F E R

. 3 1 3 T H E N

MICROMART
SOFTWARE FOR THE NEW ROM PETS

C O M M A N D  K EY
A  300 byte machine-code routine that turns the shift key into a 

command key when used outside quotes. Single key entry of BASIC  
words. Squeeze complex IF  & DEF's onto one line.

Logical layout with template provided. Also gives optional repeating 
keys and a one-key monitor call.

£3 .50

L IB R A R IA N
Keeps a commented catalogue with fast-forward location of all 

subsequent programs on a tape. New programs o f any length can be 
added at any time. Not a tuturial — ready to run.

£4.50

PA LETTE
Four fast machine-code subroutines in one program to fit  in the second 

cassette buffer. Set or clear a quarter pixel, instant screen reverse, 
block transfer and screen wash.

£3.50

Mail order only. Send or phone for free list.

M YC R O FT
262 Francis Chichester Way, London SW11 5H Y ,

Tel: 01-720 0991

TRS80 or PET 
16K 'THE ANTIQUE GAME'

A  realistic instructional business 
simulation including auctions, realistic 
pricing from  £ 5 0  to £ 5 ,0 0 0 .  Stolen  

property . Thousands of d iffe rent items 
to buy and sell. Interesting characters 

to deal w ith . One to  four players.

Price £ 1 5  inclusive 
(V A T ,  post and packing.) 

from

Island Software
132 Ashleydown Road, Bristol 7.

Telephone enquiries to:
0 2 7 2  513121

PETS!
Pets — new fo r  o ld , part exchange  

y o u r  fa ith fu l Pet fo r  a new m odel.
We stock C om m o dore  or 

C o m p u th in k  discs, P E T printers and 
te letypes etc.

We also buy used Pets and 
peripherals fo r  cash.

H O R IZ O N S !
3 2 K  static m em ory  (the best) 2 double  

density discs (2 serial and 1 parallel 
port)  from  £ 1 9 9 9

H IR E !
P E T 8 K  £ 4 .7 5  per day  

P E T 3 2 K  £ 6 .9 5  per day 
T e le ty p e  4 3  £ 6 .0 0  per day 

H O R IZ O N  P .O .A .

H IG H  Q U A L IT Y  C A S S E T TE S !
C 1 5  41 p C 30  5 5p  including V A T  

Post 2 0p  
Orders over £ 4 .0 0  free postage 

Contact
R ichard M ort im o re  or Chris Phelps 

at

M IC R O  -  F A C IL IT IE S  
0 1 -9 7 9  4 5 4 6 /9 4 1  1197

EPROM PROGRAMMING 
POSTAL SERVICE FOR 

2708 and 2716
From  y ou r Hex listing: £ 9  + V A T  (27 0 8 )  

£ 1 8  + V A T  (27 1 6 )  

From  y ou r Master Prom: £ 2 .5 0  + V A T  
Editing at pro-rata rates 

(Prices include p /p  and assume you  
svpply the device to  be programmed, 
we can supply the device however at 
reasonable extra cost).

W R IT E  FO R  F U R T H E R  D E T A IL S  T O :
C hrom atec V ideo  Products Ltd.,

10 Barley M ow  Passage, Chiswick,

L O N D O N  W 4

PCW 115



MICROMART
■^ S  COMMODORE 

PET 
SPECIALISTS

We stock the Commodore 
range of equipment and have a 
large selection of high quality 
software to go with it.
We also have programming 
facilities and fast reliable main
tenance support.
In stock is a selection of 
secondhand and ex. demon
stration machines all guaran
teed.
Give us a call first to see what 
we have to offer.

DAVINCI COMPUTERS LTD. 
Tel: 01-202 9630 
Classic Office*
Rear of Claaalc Cinema 
Hendon Central 
London NW4.

RESEARCH MACHINES
380Z SOFTWARE

Startrek Maze Pattern
Pontoon Cubic generator
Poker O & X Type
Roulette Draughts Cesil
Mastermind Bridge C & G
King Lgame Animals
Darts Weave Breakout
Moon Robots Mini Pilot
Othello Traverse Life
Polyfit Hangman Forth
Ffit Gomoko CHESS
Plot Patterns
Newton Fruit
Simult. eqn Dragrace

N e w  programs are constantly  being 
added. Send SA E  fo r  m ore details. 

F. D onovan 3 5  S t Julians Road, 
St. Albans Herts A L 1  2 A Z

NORWICH

The computer store that puts you on 

the right road

Sales, Service and Software

Professional systems and home  
computers by Compucorp,  

Com m odore  and Adler.

Com m odore  Software, Appointed  
stockist. Pet Soft Software

COME A N D  SEE THE 
PROFESSIONALS

SUMLOCK B O N D AIN  (EAST 
A N G L IA )  LTD 

32 PRINCE OF W ALES ROAD 
NORWICH 

Tel NORWICH (0603) 26259

DAU+ =
Business Systems 

Supplied and programmed to your 
requirements 
Buy or Lease

CENTRONICS 730 
NOW IN STOCK  

£525 + V A T  
DATAPLUS, 67 BRIDGE STREET  

MANCHESTER. M3 3BQ 
Tel: 061-832 3265  

A division of 
Norman Green (Photo) Ltd

A 3 1 4 B E G I N m
w

3 1 5 W I T H  U S E R F O R M A T  DO
3 1 6 B E G I N

a 3 1 7 F O R  I  : =  1 T O  M A X L I N E  DO O U T B U F F E R [ I ]  '  j •
•

3 1 8 S T A R T  : =  L E F T M A R G I N  +  I N D E N T  +  1  ;
3 1 9 I N D E N T  : =  0
3 2 0 E N D  ( * W I T H * ) •

• 3 2 1 E ND

3 2 2 E L S E  S T A R T  : =  L E N G T H ( O U T B U F F E R )  +  2
3 2 3 E ND  ;  ( * S T A R T I N G P O I N T * ) •

• 3 2 4

3 2 5 P R O C E D U R E  F I N D S T R I N G  ;
3 2 6 V A R  F R E E L E N G T H  : I N T E G E R  ; •

# 3 2 7 S H O R T E N O U G H ,  E N D O F L I N E ,  WHOLEWORD :  B O O L E A N  ;

3 2 8 B E G I N
3 2 9 F R E E L E N G T H  : =  U S E R F O R M A T . R I G H T M A R G I N  -  S T A R T  +  1  ; •

• 3 3 0 P O I N T E R  : =  L E N G T H  ( I N B U F F E R )  ;
3 3 1 R E P E A T
3 3 2 P O I N T E R  : =  P O I N T E R  -  1  ; •

• 3 3 3 S H O R T E N O U G H  : «  P O I N T E R  < F R E E L E N G T H  ;
3 3 4 E N D O F L I N E  : *  L E N G T H ( I N B U F F E R )  -  P O I N T E R  +  1  y
3 3 5 WHOLEWORD : =  I N B U F F E R [ P O I N T E R  + 1 ]  *  "  “ •

• 3 3 6 U N T I L  ( S H O R T E N O U G H  A ND ( E N D O F L I N E  O R  W H O L E W O R D ) )  O R  ( P O I N T E R  -  0 )

3 3 7 E N D ;  ( * F I N D S T R I N G * )
3 3 8 •

• 3 3 9

3 4 0 P R O C E D U R E  M O V E S T R I N G  ;
3 4 1 V A R  T E M P B U F F E R  : S T R I N G  ; •

• 3 4 2 B E G I N

3 4 3 C O P Y ( I N B U F F E R ,  T E M P B U F F E R ,  1 ,  P O I N T E R  +  1 )  ;
3 4 4 D E L E T E  ( I N B U F F E R ,  1 ,  P O I N T E R  + 1 ) ; •

• 3 4 5 I N S E R T ( T E M P B U F F E R ,  O U T B U F F E R ,  S T A R T )
3 4 6 E N D  ;  ( * M O V E S T R I N G * )
3 4 7 m

• 3 4 8 P R O C E D U R E  S E T F L A G S  ;
3 4 9 B E G I N

•

3 5 0 E M P T Y I N B U F F E R : = ( L E N G T H ( I N B U F F E R ) = 0 )  O R  ( E O F ( I N F I L E )  AND

( L E N G T H ( I N B U F F E R )  = 1 ) )  ;
m

3 5 1 E M P T Y O U T B U F F E R  : =  L E N G T H ( O U T B U F F E R )  =  0
3 5 2 E N D  ;  ( * S E T F L A G S * )

• 3 5 3
•

3 5 4 B E G I N  ( * F I L L O U T * )
3 5 5 S T A R T I N G P O I N T  ;

• 3 5 6 F I N D S T R I N G  ; #

3 5 7 I F  P O I N T E R  > 0 T H E N  M O V E S T R I N G  ;
3 5 8 S E T F L A G S

• 3 5 9 E N D  ;  ( * F I L L O U T * ) •

3 6 0
3 6 1

# 3 6 2 P R O C E D U R E  A D J U S T  ( V A R  B U F F E R  : S T R I N G )  ; •

3 6 3
3 6 4 V A R  P O I N T E R ,  N E W P O I N T E R ,  G A P ,  S T A R T  : 0  . .  M A X L I N E  ;

# 3 6 5 D I R E C T I O N  : - 1  . .  1  ; •
3 6 6 F U N C T I O N  I N R A N G E  : B O O L E A N  ;
3 6 7 B E G I N

• 3 6 8 I N R A N G E  : =  ( P O I N T E R > S T A R T )  A ND ( P O I N T E R < U S E R F O R M A T . R I G H T M A R G I N ) •
3 6 9 AND ( N E W P O I N T E R > = S T A R T )  AND

( N E W P O I N T E R < = U S E R F O R M A T . R I G H T M A R G I N )

a
3 7 0 E N D  ; ( *  I N R A N G E  * ) •w
3 7 1 P R O C E D U R E  S E T U P  ;
3 7 2 V A R  ON EWO RD : B O O L E A N  ;

A 3 7 3 1 : 0 . .  M A X L I N E  ; •
• 3 7 4 B E G I N

3 7 5 G A P  : =  U S E R F O R M A T .  R I G H T M A R G I N  -  L E N G T H  ( B U F F E R )  ,*

3 7 6 P O I N T E R  : =  L E N G T H  ( B U F F E R )  ; #
# 3 7 7 D I R E C T I O N  : =  1  ;  '

3 7 8 N E W P O I N T E R  :  =  P O I N T E R  +  D I R E C T I O N * G A P  ;

A 3 7 9 S T A R T  : =  0  ; •
3 8 0 R E P E A T

3 8 1 S T A R T  : =  S T A R T  +  1

A 3 8 2 U N T I L  B U F F E R [ S T A R T ] < > "  "  ; •
w

3 8 3 ONEWORD  : =  T R U E  ;
3 8 4 F O R  I  : =  S T A R T  T O  L E N G T H ( B U F F E R )  DO
3 8 5 I F  B U F F E R [ I ] •

• 3 8 6 T H E N  O NEWORD : =  F A L S E  ;
3 8 7 I F  O NE WORD T H E N  G A P  : =  0
3 8 8 E N D ;  ( * S E T U P * ) •

• 3 8 9 P R O C E D U R E  M O V E C H A R A C T E R  ;
3 9 0 B E G I N

3 9 1 B U F F E R [ N E W P O I N T E R ]  : =  B U F F E R [ P O I N T E R ]  ; •
• 3 9 2 B U F F E R [ P O I N T E R ]  : =

3 9 3 E N D  ;  ( * M O V E C H A R A C T E R * )
3 9 4 P R O C E D U R E  P A D I F S P A C E  ;

• 3 9 5 B E G I N
3 9 6 I F  I N R A N G E  A ND  ( B U F F E R [ N E W P O I N T E R ]  =  '  ' )
3 9 7 T H E N  I F  B U F F E R [ N E W P O I N T E R + D I R E C T I O N ]  < > '  “ <Q

• 3 9 8 T H E N
3 9 9 B E G I N
4 0 0 B U F F E R [ N E W P O I N T E R - D I R E C T I O N ]  ;

• 4 0 1 G A P  : =  G A P  -  1
4 0 2 E ND

4 0 3 E N D  ;  ( * P A D I F S P A C E * )

• 4 0 4 P R O C E D U R E  M O V E P O I N T E R S  ; •

4 0 5 B E G I N

4 0 6 I F  I N R A N G E

• 4 0 7 T H E N  P O I N T E R  : =  P O I N T E R  -  D I R E C T I O N •

4 0 8 E L S E
4 0 9 B E G I N

# 4 1 0 P O I N T E R  : =  N E W P O I N T E R  ; •

4 1 1 D I R E C T I O N  : =  - l * D I R E C T I O N
4 1 2 E ND  ;

e 4 1 3 N E W P O I N T E R  : =  P O I N T E R  +  D I R E C T I O N * G A P •

4 1 4 E ND  ; ( * M O V E P O I N T E R S * )

4 1 5 B E G I N  ( * A D J U S T * )

4 1 6 S E T U P  ; •
w

4 1 7
4 1 8 W H I L E  G A P > 0  DO
4 1 9 B E G I N •

• 4 2 0 M O V E C H A R A C T E R  ;

4 2 1 P A D I F S P A C E  ;

4 2 2 M O V E P O I N T E R S •
• 4 2 3 END

4 2 4 E N D  ;  ( * A D J U S T * )

4 2 5 •
• 4 2 6

4 2 7 P R O C E D U R E  C L E A R  ( V A R  O U T F I L E  : T E X T  ;  V A R  O U T B U F F E R  : S T R I N G  ;

428 V A R  E M P T Y O U T B U F F E R  : B O O L E A N  ) ; •
• 429 V A R  I ,  L I N E S L E F T  :  I N T E G E R  ;

430 P R O C E D U R E  N E W P A G E  ( V A R  C U R R E N T L I N E  : I N T E G E R  ) ;

4 3 1 V A R  I  : I N T E G E R  ; •
• 432 B E G I N

l i t )  FCW



4 3 3 : W I T H  U S E R F O R M A T  DO

4 3 4 : B E G I N •

4 3 5 : F O R  I  : =  1  T O  3 DO

4 3 6 : W R I T E L N  ( O U T F I L E )  ;

4 3 7 : t F  N UM BE R •
4 3 8 : T H E N

4 * 9 : B E G I N

4 4 0 : F O R  I  : =  1  T O  R I G H T M A R G I N  -  7  DO •
4 4 1 : W R I T E  ( O U T F I L E , "  " )  ;

4 4 2 : W R I T E L N  ( O U T F I L E ,  ' ' P A G E  " ,  P A G E N U M B E R )  ;

4 4 3 : P A G E N U M B E R ' : =  P A G E N U M B E R  +  1 •

4 4 4 : E ND
4 4 5 : E L S E  W R I T E L N  ( O U T F I L E )  ;

4 4 6 : W R I T E L N  ( O U T F I L E )  ;  W R I T E L N  ( O U T F I L E )  ; •
4 4 7 : C U R R E N T L I N E  : =  3

4 4 8 : E N D ( *  W I T H * )

4 4 9 : E N D  ;  ( *  N E W P A G E  * ) •
4 5 0 : B E G I N  ( *  C L E A R  * )

4 5 1 : W I T H  U S E R F O R M A T  DO

4 5 2 : B E G I N •
4 5 3 : I F  ( C U R R E N T L I N E  +  S P A C I N G )  > =  ( L I N E S  -  2 )

4 5 4 : TH E N

4 5 5 : B E G I N •
4 5 6 : L I N E S L E F T  : =  L I N E S  -  C U R R E N T L I N E  ;

4 5 7 : F O R  I  : =  1  T O  L I N E S L E F T  DO W R I T E L N  ( O U T F I L E )  ;

4 5 8 : N E W P A G E  ( C U R R E N T L I N E ) •
4 5 9 : E N D  ;
4 6 0 : F L U S H  ( O U T B U F F E R )
4 6 1 : E ND  ( * W I T H * )
4 6 2 : E N D  ; ( *  C L E A R  *)
4 6 3 :
4 6 4 : B E G I N  ( *  T E X T F O R M A T  * )
4 6 5 :

4 6 6 : U S E R F O R M A T  : =  S T A N D A R D  ;

_  4 6 7 : W I T H  U S E R F O R M A T  DO

4 6 8 : B E G I N

4 6 9 : C U R R E N T L I N E  : =  1  ;

4 7 0 : E M P T Y I N B U F F E R  : =  T R U E  ; A
4 7 1 : E M P T Y O U T B U F F E R  : =  T R U E  ;

•

4 7 2 : W H I L E  N O T  E O F  ( I N F I L E )  DO
4 7 3 : B E G I N A
4 7 4 : F R E A D L N  ( I N F I L E ,  I N B U F F E R )  ;

V

4 7 5 : E M P T Y I N B U F F E R  : =  L E N G T H ( I N B U F F E R ) = 0  ;
4 7 6 : I F  COMMAND
4 7 7 : T H E N  O B E Y  ( I N B U F F E R ,  O U T B U F F E R ,  E M P T Y I N B U F F E R , E M P T Y O U T B U F F E R , •

4 7 8 : U S E R F O R M A T )  ;

4 7 9 : W H I L E  N O T  E M P T Y I N B U F F E R  DO
•  4 8 0 : B E G I N •

; 4 8 1 : I F  F I L L  O R  E M P T Y O U T B U F F E R
4 8 2 : T H E N  F I L L O U T ( I N B U F F E R ,  O U T B U F F E R , E M P T Y I N B U F F E R , 

E M P T Y O U T B U F F E R ) ; •

4 8 3 : I F  N O T  E M P T Y O U T B U F F E R  AND ( ( N O T  E M P T Y I N B U F F E R )

O R  E O F ( I N F I L E )  O R  N O T  F I L L )

4 8 4  : T H E N •

4 8 5 : B E G I N

4 8 6 : I F  E O F ( I N F I L E )  A ND  E M P T Y I N B U F F E R  T H E N  J U S T I F Y : = F A L S E ;

•  i 4 8 7 : I F  J U S T I F Y  T H E N  A D J U S T  ( O U T B U F F E R )  ; •

! 4 8 8 : C L E A R  ( O U T F I L E ,  O U T B U F F E R ,  E M P T Y O U T B U F F E R )

4 8 9 : END
4 9 0 : E ND •

4 9 1 : E ND  ;
4 9 2 : W R I T E L N  ( " F O R M A T T I N G  C O M P L E T E D " )

4 9 3 : E N D  ( *  W I T H  * ) •
4 9 4 : E N D  ;  ( *  T E X T F O R M A T  * )
4 9 5 :

4 9 6 : •
4 9 7 : B E G I N  ( *  M A I N  P R O G R A M  * )

4 9 8 : S T A N F O R M A T  ( S T A N D A R D )  ;

4 9 9 : R E P E A T •
5 0 0 : W R I T E  ( " F I L E N A M E  O R  E  T O  E X I T  - >  " )  ;

5 0 1 : R E A D L N  ( I N F I L E N A M E )  ;

5 0 2 : I F  I N F I L E N A M E  < >  " E " •
5 0 3 : T H E N

5 0 4 : B E G I N

5 0 5 : R E S E T  ( I N F I L E ,  I N F I L E N A M E )  ; •
5 0 6 : W R I T E  ( " N E W  F I L E  NAME - >  " )  ;

5 0 7 : R E A D L N  ( O U T F I L E N A M E )  ;

5 0 8 : R E W R I T E  ( O U T F I L E ,  O U T F I L E N A M E )  ; •
5 0 9 : T E X T F O R M A T  ;

5 1 0 : C L O S E  ( I N F I L E ,  L O C K )  ;  ( *  U C S D  O N L Y  * )

5 1 1 : C L O S E  ( O U T F I L E ,  L O C K )  ;  ( *  U C S D  O N L Y  * ) •
5 1 2 . E ND

5 1 3 U N T I L  I N F I L E N A M E  =  " E "
5 1 4 E N D . •

System s, cont. from  p. 8 6  

provided as Hartford Software d o n ’t 
feel the package is complex enough to 
warrant it.

Should user corruption of a tape 
occur, Hartford Software will provide 
a replacement at nominal charge. Bugs 
will be fixed on a priority basis and 
users who have paid a user registration 
fee of £4 will be given preference and 
advised o f any fault. Should a user 
corrupt his files, assistance will be 
given, although w ithout any guarantees; 
also a fee would be charged.

CONNECTICUT MICROCOMPUTER 
WORD PROCESSOR PROGRAM 
Petsoft (0635 201131) market this 
program designed for an 8K PET. The 
package costs £25 and is available both  
on disc and tape. The cost for the 
minimum hardware consisting of 8K 
PET disc drive/cassette and printer is 
£1250 for cassette based and £1990 for

disc based.
A very basic manual is included in 

the price which would appear to be 
adequate for this simple system. Petsoft 
will correct any bugs free of charge.

MAGIC WAND
This package is also supplied by London 
Com puter Store (01-388 5721) as part 
o f a complete system. It consists of a 
64K Superbrain com puter, dual floppy 
disc drives, daisywheel printer and 
Magic Wand software for the price of 
£4300.

The system is supplied with an own
er’s manual which covers the use o f  the 
package in great detail. It has step by 
step instructions which are very clear 
and although the tasks covered by the 
software are quite complex, with the 
use o f the graduated lessons contained 
in the manual, they shouldn’t take too 
long to  learn.

London Computer Store offer a

MICROMART
TANDY SOFTWARE

Our best seller at the 
Personal Computer World Show

STAR TREK
Now vastly improved with many 

extra facilities -  it’s the best!
£12  post free

Full catalogue of guaranteed quality 
Level II 4K 16K software on request

^ n sa s
Unit 3, Sutton Springs Wood, 

Chesterfield. Tel: (0246) 850357

Phone anytime — Return post service.

EXIDY 
SORCERER

in the  
M ID L A N D S  

contact 
M idland M icrocom puters  

Nottingham  (0 6 0 2 ) 2982 81  

fo r all yo u r hardware and 
software requirements.

Vets for Pets
A n ita  E lectron ic  Services (L o n d o n ) Ltd .  
are specialists in the repair and service of  
C om m o d o re  Pets.
We o ffe r  a fast on-site service, or a lte r 
native ly  repairs can be carried ou t at our  
workshops should you wish to  bring in 
yo u r  Pet.
Pet m aintenance contracts are available  
at very c o m petit ive  prices. T rade  inquiries  
w elcom ed.

Fo r fu r th e r  in fo rm a t io n ,  tel or w r ite  to:

John Meade 
Anita Electronic Services 

15 Clerkenwell Close, London EC1 
01-253 2444

t/Ve also specialise in the repair o f all 
makes of o ffice  e qu ipm en t.

A COMPILER FOR 

TRS-80® BASIC

Southern Softw are  ACCELERATOR  
speeds execution of BASIC programs 
by compiling the common statements 

to Z 8 0  machine-code.

■Develop and debug normally. 
•Compile for production work.

Properly - s truc tu red  , e r r o r - f r e e  
level 2 programs only. £ 1 9 .9 5

SOUTHERN SOFTW ARE,PO Box39  
Eastleigh Hants. S 0 5  5W Q
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MICROMART
50 HZ 

SUPER BOARD 
NOW FROM ONLY

£150
Plus P&P & V A T

Includes 8K  B A S IC ,4 K  R AM  
K E Y B O A R D  etc 

F IT T E D  M O D U LA T O R  E X T R A

CTS 1 Higher Calderbrook, 
L itt lebo rough , Lancs, O L 1 5 9 N L  
Tel: L itt lebo rough  (0706) 79332 

anytim e

APPLE and PET SYSTEMS 
in DUBLIN

* Come and t ry  these fine computers  
in our showrooms

Sensible Software for Apple
* Sales, Creditors Ledgers; Fananciai 

Modelling
* Educational systems in Maths, 

Physics, Geography, Commerce.

S O  F  T E  C H
S O F T E C H  Ltd ., 51 Lr Camden St., 
Dublin  2, Ireland. Phone Dublin  7 8 4 7 3 9

A PP LE & IT T  2 0 2 0  B U S IN E S S  
S O F T W A R E

Professionally w r it te n  packages now  availa
ble w ith  comprehensive manuals, bu ilt- in  
va lid ity  checks, in teractive enqu iry  fac ilit ies, 
user op tions, satisfy ing accountancy, Inland 
Revenue and Customs & Excise requirem ents 
On d iskette  under DOS 3.2 in A pp leso ft 
w ith  SPACE u t i l i t y .  N o t adaptations. W rit 
ten fo r  A pp le  System. S upport all p r in te r 
interfaces. Sales, Purchases and General 
Ledgers £295-00 each. Manual on ly  £3. 
Payroll £375. Manual on ly  £4.
General Ledger supports Incom plete  
Records, Job Costing, Branch and C onso li
dated Accoun ts , etc.
General Ledger A pp lica tio ns  Manual £10. 
Prices exlusive o f V .A .T . F rom  our shop 
o r y o u r nearest s tock is t.

C O M P U T E C H  S Y S T E M S
168, F inchley Road, London N W 3,

Tel: 0 1 -7 9 4  0 2 0 2

S U P E R B R A IN

Available now. Demonstrations on 
your premises. The best value 

available on the m arket in small 
business systems.

64K  R A M  
3 2 0 K  Dual F loppy  

C P/M  
£ 1 9 5 0  plus V A T .

1st five orders £ 2 0 0  discount 

E N C O T E L  S Y S T E M S  L T D  
Tel: Upper Warlingham 5701  

Telex: 8 9 6 5 5 9

hardware maintenance contract at 12% 
of the initial outlay and will replace any 
disc which corrupts.

Other systems known but mot evaluated:

Memec Systems Ltd. 084 421 5471 
Intereurope Software Design Ltd

0734 786644
Commodore 01-388 5702
Databank Software Services

0509 217671
A. J. Harding 0424 220391

T. & V. Johnson Microcomputers
0276 62506

Optronics 01-892 8455
Stage One Computers 0202 23570 

' H. B. Computers Ltd. 0536 83922 
Algobel Computers Ltd. 021 233 2407 
Interface Software Ltd. 0276 25247 
Micromedia (Systems) Ltd. 0633 63310 
Katanna Management Services Ltd.

0245 76127
Sail 01-359 2818
Liveport (Exidy Sorcerer Firmware)

0736 798157

3iUdi'Jws
Submitting programs to PCW

Our thanks to all the readers who 
responded to our recent plea for 
programs. It seems tha t, after PET, the 
next most popular machine is Comp 
Shop’s UK101 — w e’ve been inundated

with programs for this. Keep sending 
them in, especially if you want to prove 
that your  machine is in fact the most 
popular.

Addition of sine waves on the MZ80K
by A. Tiplady

At school I was taught that all complex 
waves can be built up by the addition 
of simple sine waves. It takes quite an 
act of faith for a schoolboy to believe 
that a square wave is built up o f m ulti
ple sine waves. My scepticism was rewar
ded with a homework o f constructing a 
sine wave and adding odd numbered 
harmonics to show how it is squared 
off.

I recently bought a Sharp MZ-80K 
and started to learn BASIC program
ming. Surprise, surprise — the first 
program I have written from scratch is 
to illustrate the effect of addition of 
sine waves.

Up to six frequencies F I  to F6 can 
be input. Their sines are generated in 
lines 80, 90 and 100. Line 110 com
bines these values at amplitudes decreas

ing in a harmonic series. The added con
stant shifts the curve to fit on the screen 
with the odd 0.5 to  ensure that the INT 
function inherent in the SET statement 
does not offset the harmonics by one 
unit.

A fundamental frequency of 5 shows 
just over one complete wave across the 
screen. Unwanted harmonics can be dis
carded by input 0.
5.0.0.0.0.0, produces a simple sine wave.
5.0.15.0.25.0 shows the odd harmonics 
starting to  square off the wave. 
5,15,25,35,45,55 produces a credible, if 
slightly “noisy” square wave as the 
higher frequencies are added. 
5,10,10,10,10,10 shows the cross over 
distortion dreaded by all hi-fi ampli
fier designers.

9 5 REM ++ S in e  W aves -  B y  f t .  T i p  l a d ’. ■ * ♦: •
10 P R IN T " B " ;
2 0  P R IN T " F 1 , F 2 , F 3 , F 4 , F 5 , Ffc"

• 3 0  IN P U T F 1 , F 2 , F 3 , F 4 , F 5 , F 6 •

4 0  FOR V=0 TO 2 0 :  PR I  NT "1 " :  NEXT
• 5 0  P R IN T  " E "

- f t  n-p T I IT H gMW'lPiwmHIwWHI!
•

■ * *■' I ' m KKiiriiS^^^T irr i i---------------------------------
7 8  FOR J = 0  TO 79 •
3 0  f i=S  IH  < J * F  1 *■« 1 SO > : B=S IN  < J * F 2 * * - 1 8 0 )
9 0  C = S IN < J+ F 3 + .„  I S O ) : D =SIN< 1 8 0 )

• t o o  E = S IN < J * F 5 *w .- '1 3 0 > : B = S IN < J * F 6 * . ■.■■"180)
•

1 10 SET J ,  1 0 + ( f l+ B . '3 + C . 5+D '7+E .'"?+F ■ 1 0 + 2 2 . 5
• 1 20  n e :«:t  j •

170 F'R T NT " I K I M I M H I f M M I M i l l ! 11

# 14w f \ $ = " " :  uET f i$ —n “ GOTO 140 •
1 5 0  GOTO 10

Listing courtesy o f  Sharp Electronics (UK) L td

FUN & GAMES

Dodgems for UK101
by N. E.

This is a micro version of the pub game, 
and is ridiculously simple to play (but 
very difficult to win). For those w ho’ve 
never played it before, the idea is that 
you drive your little man around the 
course, mowing down dots and jumping 
from one lane to the other at the gaps 
in the walls, dodging the robot car driv-

Berry
ing the other way. You gain ten points 
for each pair of dots you obliterate and 
200 points for each beacon (these 
appear randomly around the board). 
You need 3000 points to win and there 
is a time limit after which the robot gets 
you and the game ends.

The controls are key 1 to move the

118 PCW



car down or to  the left and key 2 to 
move up or to the right. Use the space

bar to double your speed.

1 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2  REM * * * *  DODGEMS 2 . 4  * * * *
3 REM * * * *  N IC K  BERRY 1 9 7 9 / 6 0  * * * *
4 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5 SC =5 0 : S A - 1 :  F 0 R L L =  1 T D 1 6 :  PR I  N T ; NE X T
9 IN F 'U T "S K  I L L  LE V E L  1 < KASV ) OR 2  (NOT E A S Y ) " i Us U=U~ 1
10 F = l t  Y = l : E = 5 4 1 8 0 : C = 5 3 2 6 n  
2 0  V = l ) L = l ! M = l : I = E : P 0 K E 5 3 0 » 1
99  REM BOARD SHAPE
1 0 0  DATAOOOOOOOOOOOOOOOOOOOOOOOO 
1 0 5  D A T A 0 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
1 1 0  D A T A 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3  
115  D A T A 0 0 2 2 0 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
1 2 0  D A T A 0 0 2 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3  
12 5  0 A T A 0 0 2 2 0 0 2 2 0 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
1 3 0  D A T A 0 0 2 2 0 0 2 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0  
13 5  D A T A 0 0 2 2 3 3 2 2 3 3 2 2 0 0 3 3 3 3 3 3 3 3 3 3
1 7 9  REM POKE BOARD
180  IF S A T H E N F O R L L = 5 3 2 4 B T 0 5 4 2 8 3 : P O K E L L>1 8 7 : NEXT 
1 8 5  S A = 0
2 9 9  D=C
3 0 0  F 0 R A = 1 T 0 8 :R E A D A *
3 1 0  F 0 R B = 1 T 0 2 4 : I F M I D * < A * i B i 1 )  = " 1 v T H E N P O K E D i1 0 7
3 1 2  I F M I D * < A * t B i 1 )  = "2 "T H E N P 0 K E D >  2 1 3
3 1 3  IF M ID $  ( A$ i B i  1 )  = " 3  " THENPOKEDt 9 6

3 1 5  D = D + 1 : N E X T s F 0 R B = 2 4 T 0 1 S T E P -1
3 1 6  I F M I D *  ( A * . B i  1 )  = " 1 " THENF'OKED. 1 8 7
3 1 7  I F M I D $ ( A$» B » 1 )  = " 2 " T H E N P 0 K E D i2 1 3
3 1 8  I F M I D t  ( A i i  B i  1 )  = "  3  " THENF'OKED i 9 6  
3 2 0  D = D + 1 : N E X T :D = D + 1 6 :N E X T :R E S T O R E  
3 3 0  D = C + 1 0 0 7

3 4 0  F O R A = 1 T 0 8 :R E A D A *
3 5 0  F 0 R B = 1 T 0 2 4 : I F M I D * ( A * t  B i 1 )  = " 1 " T H E N P O K E D .187
3 6 0  I F M I D * ( A * i  B t 1 )  = ”  2 ' ' THENPOKEDi 2 1 3
361  I F M I D * ( A * i B i  1 )  = " 3 " THENPOKED» 9 6  
3 7 0  D = D - 1 : N E X T :F 0 R B = 2 4 T 0 1 S T E P -1  

3 8 0  I F M I D $ ( A $  t B 1 1 )  = " 1 " THENPOKED> 1 8 7
3 9 0  I F M I D * ( A * i B i 1 ) = " 2 ” T H E N P 0 K E D i2 1 3
391 I F M I D $ ( A * i B i 1 ) = " 3 “ TH E N P O K E D i9 6  
4 0 0  D = D - 1 : N E X T :D = D -1 6 :N E X T :R E S T O R E
4 5 0  S = 5 3 7 2 4 :  POKESi 8 3 :  F'OKES+11 9 9 :  P 0 K E S + 2 i  111  
4 6 0  P 0 K E S + 3 i1 1 4 : P 0 K E S + 4 i  1 0 1
4 9 9  REM BEACON S U B -R O U T IN E
5 0 0  Z = I N T ( R N D ( 8 ) * 5 1 2 + . 5 ) * 2 + 5 3 2 4 8
51 0  IF P E E K < Z ) = 32T H E N P 0K E Z i 9 : P O K E Z + 1, 9  
5 2 0  GOTO1 0 0 5
79 9  REM JUMP R O U T IN E - - H O R IZO N T A L

8 0 0  IF U A N D R N D < 8 ) > . 1 THENYY = I : G 0 T 0 8 3 0  
8 0 5  K = E : K = K + I N T ( R N D ( 7 ) * 4 + . 5 ) * 4 - 8
8 1 0  1FK < 5 3 7 83AND K  > 5 3 7 7 3 0 R K  < 5 3 7 5 4 A N D K  > 5 3 7 4 4 T H E N E = K :G 0 T 0 1 0 9 5  
8 2 0  G 0 T 0 1 0 9 5  
8 3 0  I F E  > 5 3 7 6 0 T H E N 8 8 0  
8 4 0  I F Y = 1 T H E N I = 5 3 7  5 2  
8 5 0  IF Y  = 2 T H E N I = 5 3 7 4 8  
8 6 0  IF Y = 3 T H E N I = 5 3 7 4 4  
8 7 0  E = I s I = Y Y : G 0 T 0 1 0 9 5  
8 8 0  IF Y  = 1 T H E N I = 5 3 7  7 4 
8 8 5  IF Y = 2 T H E N I = 5 3 7  7 8  
89 0  IF Y = 3 T H E N I  = 5 3 7  8 2  
8 9 5  E = I : I = YYs G 0 T 0 1 0 9 5
8 9 9  REM JUMP R O U T IN E - - V E R T IC A L
9 0 0  IF U A N D R N D ( 8 ) > . 1 THENYY = I : G 0 T 0 9 3 0  
9 0 5  K = E : K = K + ( I N T ( R N D ( 8 ) * 2 + . 5 ) - l ) * 1 2 8
9 1 0  IF K <  5 4 1 8 1 ANDK > 5 3 9 2 3 0 R K <  5 3 6 0 5 A N D K  > 5 3 3 4 7 T H E N E  = K : G 0 T 0 1 0 9 5
9 2 0  G 0 T 0 1 0 9 5
9 3 0  IF E  > 5 3 7 8 0 T H E N 9 8 0
9 4 0  I F Y = 1 T H E N I = 5 3 3 4 8
9 5 0  IF Y = 2 T H E N I = 5 3 4 7 6
9 6 0  IF Y = 3 T H E N I = 5 3 6 0 4
9 7 0  E= I  s I = YY> G 0 T 0 1 0 9 5
9 8 0  I F Y = 1 T H E N I = 5 4 1 8 0
9 8 5  IF Y = 2 T H E N I = 5 4 0 5 2
9 9 0  IF Y = 3 T H E N I = 5 3 9 2 4
9 9 5  E = I : I = Y Y :G O T O 1 0 9 5
9 9 9  REM MOVE ROBOT
1 0 0 5  H * E
1 0 0 6  A F = A F + 1 : IF A F = 5 T H E N G 0 S U B 2 0 2 9 :A F = 0
1 0 2 0  IF L = 1 A N D P E E K ( E - 2 ) < > 1 8 7 T H E N E = E - 2 :G 0 T 0 1 0 9 0  
1 0 3 0  IF L = 2 A N D P E E K ( E - 6 4 )< > 1 8 7 T H E N E = E -6 4 :G O T 0 1 0 9 0  
1 0 4 0  IF L= 3A N D P K E K <  E + 2 ) < > 1 8 7 T H E N E = E + 2 :G 0 T 0 1 0 9 0  
1 0 5 0  IF L = 4 A N D P E E K ( E + 6 4 )< >187TH E N E  = E + 6 4 : G 0 T D 1 0 9 0  
1 0 6 0  L = L + 1 : I F L = 5 T H E N L = 1

MICROMART
M IC R O S  B O U G H T ,  

SO LD  O R E X C H A N G E D .  

MICROHIRE

SOME BELOW  E14/W E E K  
M O N E Y  B A C K  ON PURCHASE. 

FREE D E L IV E R Y  &  C O LL E C T IO N  
IN LO N D O N .

S M A L L  C H AR G E  O TH E R W IS E. 
A PPLE, PETS, SO CERER, H O R IZ O N , 

P R IN TE R S, FLOPPY D R IV E S .

SALE NOW ON 

APPLE 32K  O N L Y  £700 

(CE N TR O N IC S  T /F  779) £700 

H O R IZO N  32K  D /D  £1 ,200 

PAPER T IG E R  £540 

C O M PLETE C H A L L E N G E R  SYSTEM 

W ITH  2 D ISK  D R IV E S  O N L Y  

£900

PET 8K  O N L Y  £400 

APPLE D ISK  D R IV E  O N L Y  £340

PHONE US FOR O U R  L A T E S T  O FFE R S  
M O N D A Y  -  S U N D A Y  

BEST T IM E  E VE N IN G S  
01-368 9002

COURSES
1. Micro computer 

programming 
2. Basic programming 

3. Micro appreciation for 
industry 

All courses with ‘hands on ’ 
experience to be held in: 

London, Bristol, Manchester, 
Birmingham, Leeds. 

LIM ITED NUMBERS: 
Write early for a date to: 

NDP Ltd, Microsystems Div, 
69 Northampton Road, 

Rushden, Northants^___

JTRexEPROM
PROGRAMMERS

426 2508/ 2708/ 2758/ 2516/2716
Dual and Single supply Eproms. £95 

416 27CW/2708/2716 Dual only.£65 

480 270^/2708 Kit £35. Built £40.
All programmers require only standard 
power supplies.
The ^26 & 4l6 are cased and have push
button selection.
Program any length block into the Eprom. 
Software included. Range covers Z80, 
8080, 6800 and 65OO. State machine.

PIO, PIA INTERFACE MODULES
Available for Z80/8080 and 68OO/65OO.
Prices include carriage. Please add VAT 
SAE for further product information.

MICROHEX COMPUTERS
2 STUDLEY RISE, TROWBRIDGE, WILTS.
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MICRQMART ■ ■ ■ L  i MULEs 1_ _
1 0 6 5 N N =N N +1 :IFN N =2C >TH E N V =0

A  S U P E R C A S E  F O R
1 0 7 0
1 0 9 0

G 0 T 0 1 0 0 5
IF E =  5 3 7  7 40R E = 5 3 7  7 8 0 R E = 5 3 7 8 2 T H E N 8 0 0

Y O U R  S U P E R B O A R D ! 1 0 9 1 I F E  = 5 3 7  5 2 0 R E  = 5 3 7 4 8 0 R E  = 5 3 7 4 4 T H E N 8 0 0
1 0 9 2 IF E = 5 3 9 2 4 0 R E = 5 4 0 5 2 0 R E  = 5 4 1 8 0 T H E N 9 0 0

Precision formed in super 1 0 9 3 IF E =  5 3 3 4 8 0 R E =  5 3 4 7 6 0 R E  = 5 3 6 0 4 T H E N 9 0 0

quality ABS - supports a TV 1 0 9 5 0 1 = P E E K ( E ) : POKEH, 0 : P O K E H +1, 0 : POKEE, 4 : P O K E E + 1 , 4
1 0 9 6 0 = 0 1

Complete with all screws 1 1 0 0 P 0 K E 5 7 0 8 8 . 2 5 3 :  IF P E E K ( 5 7 0 8 8 ) <  >239A N D N TH E N N = 0: G 0 T Q 1 0 0 5
& holes for instant fitting 1 1 1 0 N = 1 : J = I

1 1 2 0 I  FM = 1 ANDF'EEK ( 1 + 2 )  < > 1 8 7  THEN I  = I + 2 :  GOTOl 1 5 0
Exciting Flame Red (black 1 1 3 0 IF M = 2A N D P E E K C 1 - 6 4 ) <  >1 8 7 T H E N I= I - 6 4 : GOTO1 1 5 0
base) or Ivory (brown base) 1 1 4 0 IF M = 3 A N D P E E K ( I - 2 ) < > 1 8 7 T H E N I= I - 2 : G O T O l1 5 0

COMPUKIT model too! 1 1 4 5
1 1 4 6

IF M = 4 A N D P E E K < 1 + 6 4 ) <  >1 8 7 T H E N I= I + 6 4 :  
M =M +1: IF M = 5 T H E N M = 1 : SC = S C +1 0

G O T O l1 5 0

Instant refund guarantee 1 1 4 7 G O T O l1 1 0

- or send for leaflet and 1 1 5 0 IF P E E K < I  - 1 ) = 4 0 R P E E K ( I ) = 4 0 R P E E K ( I + 3 ) = 4 T H E N 2 0 0 0

Superboard software list
1 1 5 1
1 1 5 2

IF P E E K ( I + 6 4 ) =40R P E E K  < I - 6 4 ) = 4 T H E N 2 0 0 0  

P 0 K E 5 7 0 8 8 . 1 2 7 t I F P E E K < 5 7 0 8 8 > » 1 2 7 T H E N 3 0 0 0

MICROCASE • 1 1 5 3 IF P E E K  < 5 7 0 8 8 ) = 1 9 1 T H E N 3 5 0 0

15 Havelock Road 
Brighton Sussex

11 5 4 IF P E E K ( I ) = 2 1 3 T H E N S C = S C + 1 0
• 1 1 5 5 IF P E E K ( I ) = 9 T H E N S C = S C + 2 0 0 :F 0 R L L = 1 T 0 2 0 0 0 :N E X T

1 1 5 6 P O K E J . 3 2 ; P O K E J + l> 3 2 :  P O K E 1 ,3 s  P O K E I+ 1 » 3

£26  plus VAT post free • 1 1 6 0 IF R N D ( 8 ) > . 9 5 T H E N 5 0 0

"TURNS A BOARD INTO
1 1 7 0
1 9 9 9

G O T O l0 0 5
REM POKE SCORE ETC.

A REAL COMPUTER" •
2 0 0 0
2 0 0 5

POKE11 4 2 ; POKE 1 + 1 * 4 2  
S C = S C -1 0 0

COMPUKIT UK101
• 2 0 2 5 G 0T D 2C 60

2 0 2 9 S = 5 3 7 3 2

GAMES • 2 0 3 0 S C * = R IG H T *  < S T R *  < B C ) » L E N ( S T R * ( S C ) ) - 1 )
* * * * * * I 2 0 4 0 FO R A =1 T O L E N ( S C * ) ; POKES+A > A S C ( M I D * ( S C $ . A . 1 > )

STARTREK -  LUNAR ' A 2 0 5 0 NEXT iS = 5 3 7 8 8
LANDER -  LIFE - 2 0 5 5 RETURN

BIO-RHYTHMS 2 0 6 0 IF V T H E N 1 0
Available on cassette 2 0 6 5 S = 5 3 7 8 8

£2.50 each 2 0 7 0 IF S C  > 3 0 0 0 T H E N 2 2 0 0
£4.00 for any pair 2 0 8 0 P O K E S ,7 1 s  P O K E S + 1 > 6 5 : P O K E S + 2< 7 7 : P O K E S + 3 .6 9

Each program will run within 2 0 9 0 P O K E S + 5 .7 6 : P O K E S + 6 .7 9 : P O K E S + 7 ,8 3 : FO K E S +8 . 8 4
4K o f memory. 2 0 9 9 REM I F  L O S E . E N D . I F  NOT OFFER ANOTHER GO

Dr J.B. Simpson, 2 1 0 0 F 0 R L L = 1 T D 1 0 0 0 0 :N E X T :F 0 R L L = 1 T 0 1 6 :P R IN T :N E X T :E N D

18 Southdean Drive, 9 2 2 0 0 P O K E S .8 9 : P O K E S + 1 . 7 9 : P O K E S + 2 .8 5 : P O K E S + 4 .8 7

Hemlington, Middlesborough,
2 2 1 0
2 2 2 0

P O K E S + 5 .7 3 : P O K E S + 6 .7 8  
F 0 R L L = 1 T 0 1 0 0 0 0 : N E X T : I N P U T " ANOTHER GO " ; a *

Cleveland. 2 2 3 0 I F L E F T *  < A * . 1 )  = " V " THENRUN
rURtDJvf U« t-iNU

2 9 9 9 REM RO UTIN E  TO D t T t K M I N t  WM1UH THAUK Y U U 'K t  ON
Programming in SASIC

3 0 0 0 I F I  = 5 3 3 4 8 0 R I  = 5 3 4  7 6 0 R I  = 5 3 9 2 4 0 R I = 5 4 0  5 2 T H E N 1 = 1 + 1 2 8
An Intensive Weekend Course 3 0 1 0 I F I  = 5 3 7  7 8 0 R I  = 5 3 7 8 2 0 R I  = 5 3 7  5 2 0 R I = 5 3 7  4 8 T H E N I = 1 -  4

L earn  BASIC  
Learn  to  use a va r ie ty  of 3 0 2 0 I F I  = 5 3 7 7 4 0 R I  = 5 4 1 8 0 T H E N Y  = 1

m ic ro c o m p u te r s .  Discuss th e 3 0 3 0 I F I  = 5 3 7  7 8 0 R I  = 5 4 0 5 2 0 R I  = 5 3 7 4 8 0 R I  = 5 3 4 7  6TH E N Y =2
f a c to rs  involved in se lecting  a 3 0 4 0 I F I = 5 3 6 0 4 0 R I=5 3 7 4 4 T H E N Y = 3

c o m p u t e r  sys tem . 
D A T E S 3 0 5 0 G O T O l1 5 5' 12 th  1 3 th  April  198 0 3 5 0 0 I F I  = 5 3 4 7 6 0 R I  = 5 3 6 0 4 0 R I = 5 4 0 5 2 0 R I  = 5 4 1 8 0 T H E N I  = I -1 2 8

' 2 8 t h  2 9 t h  J u n e  198 0 3 5 1 0 I  F I  = 5 3 7 7 4 0 R I = 5 3 7  7 8 0 R I  = 5 3 7 4 4 0 R I  = 5 3 7 4 8 T H E N I = 1+4’ 1 9 th -2 0 th  Ju ly  1 980  
a» 3 5 2 0 I F I  = 5 3 3 4 8 0 R I  = 5 3 7  5 2 T H E N Y = 1

THE H A L L A M  T O W E R  H O T E L 3 5 3 0 I F I  = 5 3 7 7  8 0 R I  = 5 4 0 5 2 0 R I  = 5 3 7  4 8 0 R I  = 5 3 4 7 6 T H E N Y = 2
S H E F F I E L D

FEE 3 5 4 0 I F I  = 5 3 7 8 2 0 R I  = 5 3 9 2 4 T H E N Y = 3
Inclusive o f  m ea ls  a n d  *■ 

a c c o m m o d a t io n

3 5 5 0 G O T O l1 5 5

£ 1 2 5

Contact:
Listing courtesy o f  Comp Shop.

Dean Consultancy Limited 
45 Canterbury Avenue, Foxand Hounds for TRS80

Sheffield S10 3RU.
Telephone (0742) 303054 L. J. Aston

This program generates a very nice easy to corner the fox with four hounds,

Horizon Business Systems
draught board, upon which are placed difficult with three and, I think, impos-
four hounds and one fox. The object sible with two. The program requires 6K

Incomplete Records, Sales,
is to corner the fox. Full instructions of memory and runs on a TRS80 level
are contained in the listing. It is fairly II.

Purchase, Nominal Ledger, *
Letter Writers, Stock Control,

• 10 CLS 
20 PR I

• PRINT: PRINT: PRINT- PR T NTCHR$(21> 
NT" FOX 0N0 HOUNDS

etc. • 30 PRTNTsPRINT" LTf:F INSTRUCTIONS (V.-N •

We write packaged or bespoke >“ :60T0 40
40 A$=INKEV$: 40 El SF!FQ $="V"

software for
• f.nsl IF: 880 •

North Star Horizon •
j i j  ij IH l < y , a  ?
60 Z = 0 : CLS: PR I NT Cl |R$< 23 ) •

MICOSYS LIM ITED 70 FfY;:f;= i TnqriTrP:"
. J. C )= 1 : L< i  J. C+1 ; NEXTC 
y f^ lT f iP sT F P ?58 High Street, Prescott, • H0 F0 •

Merseyside L34 6HQ. •
100 L 
110 L'

2 #C >” 4 : L< 2 # C+1 “ 1
■ 3 . .  C + 1 > = 4  C 1 •

Tel: 015 426 7271 120 L'( 4 #C> ~ 4 : L< 4 , C+1 >-i
I . . .  .. .................. -  .....................  1
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130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340

:LC5,C+1 >=4 
:LC6,C+1 >=1
sL<7»C+J)-4 
:LC8,CH >=) :NES{TC 

=!3:V=5:A=X:B=V

LC 5 , 0 = 1 :
L< 6 ,0 = 4 :
LC 7 , 0 = 1 :
LC 8 , 0 = 4 :
L C 8 ,5> = 3 :X  
GOSUB 820
P R IN T014 ,"C  0 L U H N 
PRINT" 1 2  3 4 5 * 7 8 "
PRINT" "+STR IN G fC 1 6 ,1 7 6  >
FORL=1T08:PRINT"R"L;+CHR$C170); 
FORC=1T08
I  FLC L , 0 =  1 PR I  NTCHR$C 191 HCHRfC 1 9 1 ' ;
I  FLC L ,  C)=2PR I  NT " H 
IFLC L ,  C>=3PR I  NT " F " ;
IFLCL.O=4PRINT"
NEXTC
PR I NTCHR$< 149 >+•' R " ;  L : NEXTL 
F'RI NT " " +STRI NG$C 1 6 ,1 3 1 )
PRINT" 1 2 3  4 5  R 7 8 
IFX=1THEN 790 
IFZ=1THEN 770
PRINT6832," VOUR MOUE -  ROM? COLUMN?

MICR0MART

3s0 GOSUB 1110 :FORI=1TO300:NEXT
360 PRINT" -  TO ?" ;:fiOSUB 1150 ;F0RT=1T
0300:NEXT
370 I FT<FPR I NT" VOU CANNOT MOUF RACKMA 
RD" J
380 IFKFGOTO 340
390 IFT-FolGOTO 420
400 IFLCFj.F1. >o 260T0 420
410 IFLCT.Tl )=4AN0LCF,F1 )=2GflTn 440
420 PRINT" INVALID fiOUE" i-CHR$C 31 >;
430 GOTO 340
440 LCT.Tl >=2:LCF,F1 >=4:0=0 
450 K=INTCRNDC0)*2>
460 IFK>2THEN 450
470 IFK=1THEN 490
430 IFK=0THEN 550
490 Q=Q+1: X=A—1:V=B-1
500 IFLCX, V)=4THENL<X, V>*3
510 IFLC X, V)<>3flND0<>2THFN 550
520 I FLC X, V >3AN0Q=2G0T0 P. i 9
530 I FLC X , V >=3THENLC X+1 ,Y+1 >=4
540 IFLCX,V>=3THEN 180
550 X=A-1:V=B+1: Q=R+1
560 I FLC X, V >=4THENLC X, V '>=3
570 IFLC X, V )<>3ANDQ<2THEN 480
580 I FLC X, V >o3ANDQ-2THEN 610
590 I FLC X , V )=3THENL< X+1, V- i )=4
600 IFLCX,V>~3THEN 180
610 IFK=0THEN 630
628 IFK=1THEN 700
630 Q=Q+1:X=P+1:V=B+1
648 I FLC X.Y )=4THEHLC X,V '>-3
650 IFLC X, V)<>3ANDQ<4THEN 700
660 I FLC X, V >=3THENL< X-1, V-1 >=4
670 IFLC X, V >=3THEN 180
680 IFLCX,V><>3TMEN7=i
690 GOTO 180
700 V~B~1: X=A *■1: 0=01-1.
710 I FLC X, V >=4THFNLC X, V >=3 
720 IFLC X, V > o3AN0Q<4THFN 630 
730 I FLC X, V )=3THENL< X--1, V+1 >=4 
740 IFLCX,V>=3THEN 130 
750 IFLC X, V><>3THENZ=J 
760 GOTO 180
770 PR I NT "VOU MIN -LIKE ANOTHER GANE C V,' 
N ) ";
780 GOTO 800
790 PRINT"I HIM • LIKE TO TRV 00f>TK* CV'N 
)":GOTO 800
800 A$=INKEV$:IF0$=""THEN 800 Ei SFIFAt=" 
VTHEN BO 
810 END
820 IFA=XTHEN 870
830 IFZ=1CLS:PRINTCHRfC 2 3 ) :PRINT" I

CAN'T HOUE 
840 IFZ=1THEH 870
850 CLS:PRINTCHRfC 2 3 PPINT@OR0,"T HOMED 

FROM ";P.;"",-B.;"T0 "jX;"";V;
860 A=X: B=V:FORI = 1TO900:NEXT 
870 RETURN
880 CLSsPRINTCHRfC2 3 ) ;PRINT: PRINT"Vnil OR 
E THE HOUNDS
890 PRINT"VOU HAUE FOUR PLOVERS CH>
900 PRINT"VOU HAV ONLV HOUE FORWQRD.
910 PR LNT: PR I NT "THE COMPUTER IS THF FflX
CF)
920 HRINT"AND MOUhS FORWARD OR RAOKHARD, 
930 PRINT:PRINT"IF VOU TRfiP THE POX, V011 

WIN
340 PRINT"IF THE FOX GETS TO ROM 1,
950 PRINT"THE COMPUTER WINS":PRINT

WANTED
Freelance Micro Programmers

Can you program in either 
Cobol, Basic, Pascal, 

machine code?
Do you have a microcomputer? 

Would you like to be payed 
for programming?

Do you have a programming 
requirement?

Send for information to:
NDP Ltd, 

M IC R O SYSTEM S D IV ,
69 Northampton Road,

Rushden, Northants.

CARDIFF MICRO 
CENTRE

PETs
+

SHARP MZ-80s 
+  

HEWLETT PACKARD
+

COMPUTER BOOKS

SIGMA SYSTEMS
54 Park Place 

Cardiff 21515/34869

r
TOPMARK
Computers

ded ica ted  to

APPLE II

Full de ta ils  f ro m  T o m  P ie rcy  on 
H u n t in g d o n  (0480) 212563

To advertise in 
M IC R O M A R T  

Please ring Jacquie Hancock 
on 01-631 1682
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MICR0MART

NEW
M IC R O T Y P E  

S E R I E S  80  

M I C R O C O M P U T E R  C A SE

R eady Cut fo r Superboard o r  U K 101  
C om plete w ith  screws and instructions 
A lso available w ith  uncut keyboard  fo r  hom ebrew  
enthusiasts. Produced in strong, black A B S  plastic 

Please state typ e  when ordering.
O n ly  £ 1 7 .5 0  +  V A T .  Post and packing inclusive.
Send Cheque or Postal Orders to:
M icro typ e , PO Box 104,
Hemel H em pstead, Herts H P2 7Q Z  
SAE fo r  details 

PLUS
C12 BR AN D E D  D IG IT A L  Q U A L IT Y  CASSETTES 
With lib ra ry  box and index card 10 fo r 38p each + V A T  
Send £5 .40  includes p & p  + VA T.

***Exciting Opportunity*** 

Small Turnkey Systems 

need a
C o nsu ltan t/P rogram m er

for financial and commercial projects 2nd 
bespoke systems using Micro com
puters and BASIC — client contact to 
implementation.

Enthusiastic graduate with 2 +  years 
commercial/computing experience — 
accounting/financial background an 
advantage.

Location N. London. Part-time con
sidered. Good salary, flexible hours, profit 
sharing and partnership possibilities.

Call Alan Perry 272 3530 or 263 1951

M IN E OF 
IN FO R M A TIO N  LTD

1 FRANCIS AVENUE,
ST ALBANS AL3 6BL 

ENGLAND 
Phone: 0727 52801 

Telex: 925 859

M ICRO CO M PUTER  
CONSULTANCY &  

BOOK SELLERS

0 SI?
CALL MUTEK

* Good Service 
* Best Prices

C2 4P £349
C1 P £220

We stock the entire 
OSI Range

Mutek 
Quarry Hill, Box, 

Wiltshire SN14 9HT. 
Tel: Bath (0225) 743289

960 INPUT "PRESS ENTER TO CONTI Nl IE " ; A$
970 CLS: PRINTCHRiC2 3 )
930 PRINT"MHEN IT  IS  V0UR TURN,
990 PRINT“ TVPE IN THE RON NUMBER 
1000 PRINT“ AND COLUMN NUMBER OF 
1010 PR I  NT "THE HRN TO BE HOMED 
1020 PRINT i PRINT "THEN MHEN flSKFn ~ TO '7 
1030 PRINT"TVPE IN  RON NUMBER RND 
1040 PRINT"C0LUHN NUMBER TO WHICH 
1050 PRINT"YOU *PE MOVING.
1060 PRINT"ONLY THE BLACK SQUARES 
1070 PRINT"HAY BE USED.
1080 PRINT" GOOD LUCK ! 11
1090 PRINT:INPUT"PRESS ENTER TO CONTINUE
" ;A $
1100 CLS: PR I NTCHRt( 23 > s RFTI !RN 
1110 A$=INKEY$: IFp$=»"THFN H1F1 
1120 F=UflLC A* :>: PR INTF ; " , " ;
1130 B$=INKEY$: IF B J = "  "THEN 1130 
1140 F1=UAL( B t  >: PRIHTF1; :  RETi IRN 
1150 A $= IN KEY$:IFA$=""TH EN  1150 
1 1S0 T=U 0L<A*) : PRI NTT; " , " ;
1170 B $= IN K E Y f: IFB$=""TH FN  1170 
1180 T 1 =UAL( >: PR I  NTT 1 ; :  RETI IRN

LEISURE UNES
With J. J. Clessa

The problem set in February Leisure 
Lines was to find the smallest square 
that is also the average of two other per
fect squares. Despite being rather easy, 
more than 20 of the 70-odd entries 
received turned out to be incorrect.

Clearly there is an infinite number of 
squares which satisfy the conditions, 
but the smallest of these is 25, which 
is the average of 1 and 49. So, this 
m onth ’s prize of a folding umbrella goes, 
to the first correct entry selected — 
which was from Mr Phil Ogden of 
Halifax, Yorks. Congratulations Mr 
Ogden, although in such a sunny part 
of the country, y o u ’ll probably never 
have need for it; still, you can always 
use it as a parasol.

Many thanks, by the way, to those of 
you who have sent in ideas for future 
puzzles. T hey’re always welcome and 
I ’ll undoubtedly be using some o f  them 
in future issues.

QUICKIE
This one shouldn’t cause too many 
brain ruptures! As usual, no prizes and 
no answers.

A girl has as many sisters as she has 
brothers. But each brother has twice as 
many sisters as brothers. How many 
brothers and sisters in the family?

PRIZE PUZZLE
A nice variation on the “ truth/lie 
situation” !

There is a famous island in the

Pacific (whose name I forget) on which 
there live three tribes:
— the Whites, who always tell the tru th
— the Blacks, who always tell lies
— the Greys, who lie and tell the truth 
alternately. . .
(although their first answer may be 
either tru th  or lie).

These natives always gather in groups 
of three, with one representative from 
each tribe in the group. A visitor to the 
island approached such a group o f three 
natives and had the following conversa
tion with the first native.
“Are you the White, the Black, or the 
Grey?
“ I am the Grey.”
“And what about your first friend 
here?”
“He is a Black.”
“So your other friend is the White?”
“ Of course.”

Was the “o ther friend” a White — 
and if not, what was he?

Answers please on a postcard  to 
Puzzle No. 8, Personal Com puter World, 
14 Rathbone, Place, London W1P IDE. 
All solutions must arrive by April 14th 
latest.

PRIZE OF THE MONTH 
For connoisseur drunks only, this 
m onth I ’m giving away a bottle of Remy 
Martin champagne cognac (which I may 
be bringing around to deliver personally). 
As usual, good luck (hie!).

BLUDNERS
A bum per crop this month — see edito 
rial.
January 1980. Correct the Z80 Hom e
brew circuit diagram as follows:
IC13 -  IC20: “ pin 11” should read 
“pin 12” and vice versa. IC 11: Labels 
A0 - A7 should read Y0 - Y7 and vice versa 
March 1980. Correct Macronoia as 
follows:
Equations box
Line 6: remove one of the “+ .35”s. 
Line 3: replace (E(t)/2  with (E(t—1)/2. 
t i n e  13: replace the first / with a —. 
Last line: replace 1460 with 7740 and

add x P l( t )  at the end.
Program listing
Line 420: change the GOTO to  400. 
Line 430: renumber as 435.
Line 465: renumber to  430. 
Line 860: add :K8=Y(J).
Lines 900 & 910: transpose them. 
Line 1270: remove the second 
equation.
Line 1680: remove the /100 at the 
end.
Line 1810: remove.
Line 1895: Replace with INPUT “TYPE 
Y OR N ” ;A9
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\  Buy here at discount prices! Z
^  L  -jV  Fullafter-salesserviceinouiownworksliops •£? tine year guarantee on all machinesSavel 

irosaffj
Up to l-6Mb for PET!

J ■ —  l in o '  w j t h  t h e  C o m p u t h i n k  Disc System'«• c „ , r!,

Basic 400K
dual disc

system „ n |y

U p  1 0  1'U iM w  ----
and on-line' with the Computhink Disc System

'Allows powerful business programmes using 16 Extra 
BASIC commands. *Easy to connect and use -  plugs 
directly into 16/32K PETs, detailed manual supplied.
‘ Simple startup (no difficult procedures to remember) 
as Oise Op. System in ROM. 'Ready to run -  useful 
programmes supplied free; full set of professionally 
written business packages available -  Sales and 
Purchase Ledger, Stock Control, Payroll etc., 'Real- 
Time processing, Engineering and Commercial boundaries 
overcome with full language support -  Business BASIC,
Assembler, FORTRAN, COBOL, PASCAL, FORTH,

FIFTH, PLM, PILOT &CESIL.
■  24K M emory  expansion with  dual disc fo r old ROM 8K PET £27 5  

J _________________________  for new ROM 8 K  PET £ 3 2 0

Get into print tb is easy way!
Fast! immaculate! gnent;

Anadex DP 8000  
dot-matrix printer
•Speedy 112 ch/s bidir.
•F its  A4 page-up to 80 cols.I 
•Up to 4 copies. "Precision 
form tilling  w ith  sprocket 
teed,"Special headings using 
double-width chars.'Modern 

paper lorm at to match A4 
filing systems. ’ Other paper 

sizes w ith adj. sprocket.
•Full punctuation, U/L case, 
£ sign, 96-ch. set.
•Reliable -  strongly built, 
100 M.ch. head.

Interfaces -  
Pet £45 Ohios £10 
TRS-80 £40 Sorcerer £8
Apple £45

•Stop disturbing others with 
noisy printout! 'Neat,clear, 
9 6  c h .set,U/Lcase-& symbols.
•Matches Pet/Apple line 
lengths. ‘ Fast, 40 ch/s 
bidir ’ Reliable - robust -
o n l y  two driven parts.
•Plug in and go, built in PSU, 
detailed manual. •Thermal 
paper 4'A in wide x 80 It, 
less expensive than electro- 
sensitive paper.

A  snip:

£249
Interfaces -  
Pet £45 Ohios £10 
TRS-80 £40 Sorcerer £8 
Apple £45

The only 16k complete 
computer 
for under £400
Keyboard computer, power 
supply, UHF modulator 
and all cables to plug 
into your own TV set and 
cassette recorder and go!! 
16K of user RAM for decent 
size programmes and data, 
sophisticated level I! 
Microsoft BASIC.
Complete with level I and 
level II programming manuals 
What more could you ask?

'Vt/,

T R S -80
keVPad

W u d e d  

174

. mure couio you ask? ^ T "  int6rfaCe £1 99 09
4K !evel I computer £251.30

This must be today's best buy!

2 0 Q 1 - 8 N
I 8 K R A M  .
New large keyboard)

A M  and new large keyboard)  -

External cassette deck, suitable m 5

CBM dual drive mini  f loppy £ 4 9 g

You can afford to

s t a r t  c o m p u t i n g

n O W !  -  with the Ohio Cl-P
As im ported , fu lly  

tested, com plete w ith  

4K RAM , bu t unconverted 
to  UK std. (conversion 
instructions supplied).

•Powerful programming possible -  6502 processor fast 8K 
Microsoft floating-point BASIC (easy to learn).
Superior utilities, 53 key key board, giving upper and 
ower case, user-definable keys, gaming and graphics chs 
"tra last and powerful machine code from keyboard ■
•No intricate soldering or metal work. Computer supplied 

assembled in ready-made case. * Reasonable sized
programmes in 4K RAM. 'Expandable to 24K RAM in case 

drives discs, printer; available items include As

Add £24 fo r converted model 
Extra 4K RAM £39

hi hi\  n«M. "txpandable to 24K RAM in case,
!S discs, printer; available items include Assembler/ 
Editor and Extended Monitor. 'Programme inter- 

changeability/reliability -  Kansas City tape 
interface. 'Save programmes on own cassette | 
recorder -  all cables supplied.

a*1'® Your dealer for Bath, Bristol and S.W.

Tel: Bath (0225) 28819
w  4 We stock components.test instruments, tools etc.

LTD.

Computerama Ltd 

Harpers Kensington
Showrooms __ r _ _ _
London Rd Bath, Avon for immediate despatch

Loads of software-ask for list!

Credit card orders accepted 
by telephone
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I F
........... you w ant the best service

you need professional advice 
years of experience impress you  

you are try ing to  f ind  the best com puter equipm ent  
as well as the finest s o f tw a re ...........

M K I M M T I
is the C om pany to  contact

MICROSOLVE COMPUTER SERVICES LTD 
3rd Floor (rear),

MIDDLESEX HOUSE,
29-45 High Street,

EDGWARE,
Middlesex.

(exit 4 M1/20 mins. West End).
(prices ex. VAT)

01 951 0218/9/0

We cover a full range of equipment including 
the APPLE II (from E695/16K); the 

MICROSTAR multi-user system (from £4,950) 
and the powerful ALPHA MICRO which will 

run 1 to 22 terminals — the most cost 
effective system available today.

WE OFFER A COMPLETE SERVICE which 
encompasses advice, systems design, sale 

and installation o f computer and peripherals, as 
well as tailor-made software, where necessary. 
There are fu lly  documented ACCOUNTING 

and WORD PROCESSING PACKAGES etc., for 
Accountants, Solicitors, Manufacturers, 

Retailers, Medical Practitioners in fact all 
business applications.

ALSO in stock are PRINTERS, VDUs, 
CONTINUOUS STATIONERY, DISKETTES, 

DISK BOXES, all from the best names 
in the computer world — TEXAS, LEAR 

SEIGLER, T A LL Y , QUME, PAPER TIGER etc.

So if you either wish to buy a computer to 
program yourself or take advantage of our service 
TELEPHONE NOW FOR AN APPOINTMENT.

m u  msmm n
Possibly the most 

cost effective word
processomnfhe world.

1  2 -

J r  -  m **/ " M j - ^  *> * 3*
~ ggg ~ *■ .<> <>>. P [m & & >]| * ** 

'  ^  ii'i'm'm'm'm'i'*'*'’ ,&■***

The Vector Graphic M Z

&4MHZ Z8QA CPU 
*48K ram
iff630K Bytes disk storage 
^Serial port and two parallel ports 

Prom/ram Board with monitor 
#MDOS Operating system 
S)fZ80 Assembler 
-X-Basic Interpreter

Plus a large range of CP/ M compatible software 
including Fortran, Cobol, Macro assemblers etc.

The Vector Graphic System B

Complete Vector MZ system plus: #  
SfeVector Mindless terminal #  

Flashwriter 2 video board (24 x 80) 5(6 
^•Software driver on prom ̂  

MZOS North Star compatible DOS % 
#C P/M  configured by Almarc^je

D A T A  S Y S T E M S  L T D  I
906 Woodborough Road, Nottingham. Telephone: (0602) 625035
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PET, COMPUTHINK & ANADEX 
IN THE HOME COUNTIES

SALE OF THE CENTURY

With every order received in the next week 
for 16K or 32K Pet, a Petsoft Programmers 
Toolk it (RRP £55) yours for only £5.00.

Anadex Printers
(Dealer enquiries welcome)

New Keyboard Pets & Peripherals Computhink Disc Drives

Orchard Electronics Ltd (Ask fo r  Dave or Barry)

21 St Martins Street 
Wallingford 
Oxon 0X10 ODE 
Tel: (0491) 35529

Comprehensive demonstration facilities available (by appointment)

*Also call us for your component requirements *

Z -P lu s  M ic r o c o m p u te r  S y s te m
Over One Megabyte Disk Storage

4 MHz Z-80 Processor

Two Serial and Two Parallel I /O  Ports

64k Memory

An alphanumeric keyboard

Including System Desk

Price C3950 plus VAT

THE Z PLUS SYSTEM IS MARKETED  
THROUGHOUT THE UK & EUROPE 
AND IS AVAILABLE THROUGH A 
NUMBER OF SELECTED DEALERS

MICRO

COMPUTERS

L I M I T E D

115-117 WANDSWORTH HIGH STREET, LONDON SW18 4HY 
Telephone: 01-874 1172 Telex: 8813089 INTPRM G

Scottish Office: 8 ROYAL CRESCENT, GLASGOW 
Telephone: 041 332 7642
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h i - t e c h  e l e c t r o n i c s
1 Richm ond G ardens, Highfield Southam pton  S 02  1RY 

Telephone (0703)555072

W IL L  M A K E  Y O U R  F R IE N D S  G R E E N  W IT H  E N V Y  A N D  O U R  C O M P E T IT O R S  SE E R E D  
A N D  A N Y  O T H E R  O F  O U R  S P L E N D ID  R A N G E  O F  C O L O U R S

H IG H  D E F IN IT IO N ,  F U L L Y  IN T E R L A C E D  6 2 5  L IN E  P A L  C O L O U R  V D U  B O A R D  

2 0  C O L O U R S  A N D  G R E Y -S C A L E  T O N E S , IN C L U D IN G  R E D , G R E E N , B L U E , Y E L L O W ,  
M A G E N T A , C Y A N , B R O W N , P U R P L E , ETC .

24  L IN E S  O F  4 0  C H A R A C T E R S , M IX E D  G R A P H IC  A N D  A L P H A N U M E R IC

C O L O U R  G R A P H IC S  R E S O L U T IO N  O F  8 0 x 7 2

U P P E R  A N D  L O W E R -C A S E , D E F IN IT IO N  O F  1 0 x 1 4

A L L  C H A R A C T E R S  C A N  F L A S H  A N D  H A V E  A N Y  H U E

S E P A R A T E  B A C K G R O U N D  A N D  F O R E G R O U N D  C O L O U R S

2 5 6  D IF F E R E N T  G R A P H IC  C H A R A C T E R S

S E L E C T A B L E  D O U B L E -H E IG H T  C H A R A C T E R S  A N D  T W O  P A G E  M E M O R Y

1 K M E M O R Y , M A P P E D  T O  A N Y  2 K  B O U N D A R Y

6 4  P O R T  -  P R O G R A M M A B L E  IN S T R U C T IO N S

M O N IT O R , O R  U H F  O U T P U T S , R G B  T O  O R D E R

T E J -E T E X T  A N D  P R E S T E L  C O M P A T IB L E  C H A R A C T E R  S E T

B R IT IS H  D E S IG N E D  A N D  M A D E

N OW  A V A IL A B L E

.  P R O G R A M M A B L E  1 3 A  M A IN S  D IS T R IB U T IO N  B O X , F U L L Y  IS O L A T E D , F IT S  T T L
8  B IT  L A T C H E D  P A R A L L E L  O U T P U T  P O R T  F R O M  Y O U R  C O M P U T E R , A N D
C O N T R O L S  3 O N /O F F  A N D  1 3 2 - L E V E L  D IM M E R  S O C K E T S  £ 6 9 .0 0

•  S 1 0 0  C O L O U R  V D U  B O A R D , U H F  O U T P U T  £ 2 1 5 .0 5

•  S 1 0 0  C O L O U R  V D U  B O A R D , M O N IT O R  O U T P U T  £ 2 1 5 .0 5

•  S 1 0 0  16 K  M E M O R Y  B O A R D , 2 5 0  nS £ 2 1 0 .9 5

PRICES IN C LU D E  P & P  -  B U T  N O T  15% V A T

C O M IN G  S O O N :

» S 1 0 0  T E L E T E X T  T U N E R /D E C O D E R , S 1 0 0  M U S IC  S Y N T H E S IS E R , ETC.

W E’R E  IN  TH E  
N O R TH W E S T!

A R E YO U ?
BUSINESS SYSTEMS FOR 
PROFESSIONAL PEOPLE

All our systems cover the major problem areas encountered in 
running your business, i.e. Ledgers, Payroll, Stock Control, 

Word Processing, Personnel Records etc.

1. For the
sm alle r
business.
Commodore Pet 
based system from 
£ 2 ,5 0 0

2 . For th e  
m ore  
am bitious  
enterp rise .
Rostronics Z-Plus 
from £ 3 ,9 5 0

3 . For the  
m ore
dem anding
user.
ACT 800 from £ 3 ,9 5 0

W e are available for consultation, feasability studies and general 
overviews, etc. We also provide sensible, user orientated service 

contracts.
For more extensive details of our services and many more 

products not listed— write to or telephone

IA N  KENDRICK on 0 51 -236  5778 .
We are approved ACT and STAGE ONE Dealers.

North Western Systems (Microcomputers) Limited
6a Lombard Chambers, Ormond Street, Liverpool 3.

NEW EUROPEAN PRINTER
*  Versatile m atrix  printer w ith  no hidden extras.
*  Fully  com patible w ith  all main computers — no 

additional hardware needed; PE T  handshake 
routine, R S232 and V 2 4  all standard features.

*  Has primary and secondary addressing capability  
allowing not on ly  single and double w idth  characters 
but also full PET graphics.

*  Uses plain paper

*  Choice o f  blue or black ribbon

80  column bi-directional £ 5 9 0 + V A T
52  column bi-directional £ 4 9 0  + V A T

Journal printers etc. also available. For further details w rite  
to  U K  distributors:
Barnes Consultants, 3 6  Eaton  C ourt, Boxgrove A ve ., G u ild fo rd , Surrey  

Tel: G u ild fo rd  6 0 9 8 2
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COMPUTER WAREHOUSE
N O W  OPEN  

M ONDAY-SATURDAY  
9 . 3 0 - 5 . 3 0

HIGH DEFINITION 
9 VIDEO MONITOR

This superb ex com 
puter video monitor 
was originally used as 
an information display 
on large computer 
systems. It features all 
silicon electronics, 
a ttrac tive  style, 

_  housed in shatterproof
two colour A.B.S. case with controls under flap. 240v opera 
tion, 625 lines, 75 or 50 ohm composite video input 50 hz -  
20 mhz frequency response. Supplied complete in good 
condition but untested and unguaranteed.

Connect direct to your M.P.U. at only A  T f 1 .50  
iplied complete with circuit. #+

D A T A  S T O R A G E  M E D I U M S
T U T to c k  n o w  t e s t  e q u i p m e n t .  ™ ^ ' ° tp r “ eS^ , n . j  m o t o r s ,  p e r i p h e r a l

R A C A L  C 1 0  " S u p e r g r a d e "  c a s s e t t e s  c o m p le t e  w i th  library c a s e s  

6 6 p  e a c h  10 fo r £ 5 .4 5  ______  .

V E R B A T IM  5 i  so f t  s e c to r e d  mini d isks  £ 3 .4 5  e a c h  10 f o r £ 3 1 .6 3 1  o t h e r  s t o c k  l in e *  .  f o r  c a l l e r s
i - . : T , . . . ^ K o i n y w  1QQ s o t  b a r g a i n s  -------

In  stOCK n u w  -  . r n o e s  Siq . g e n  s, m o t o r s ,  w
t r a n s f o r m e r s ,  p o w e r  s u p p  • n t j  v a n a c s ,  k e y b o a r d s ,  

e q u i p m e n t ,  I .C .  V PQ  U  s s u b  a s s e m b l i e s  * t h o u s a n d s  o f

t r a n s i s t o r s ,  m ' c r o s « ' ' Che^ , „  t r a c t l o n  o f  o u r  v a s t  r a n g e ,  is

Just crrived a VD U  with a green screen! As vet no 
)  obtain full details but we'll make a start. Made 

by the famous Ventek Co. They have the following 
spec. 12" monitor, 24 lines x 80 characters, upper and 
lower case with descenders, 85 plus keyboard, 
numeric keypad ASCII, RS232 serial interface, 
adjustable baud rate, full cursor control, edit function, 
character(s) flash function, etc. etc. latest technology 
used, mostly 74LS with plug in dynamic rams, 
supplied in 3 grades.

Grade 1 complete tested and working E275.00+VAT 

Grade 2 complete less some keytops £250.00+VAT  

Grade 3 condition as seen or described £175.00+VAT  

Although grade 1 sold working no gurantee is offered 
Carriage extra. New rams available 95p each. P.S. 
Anyone with circuits or manuals please contact us.

7 T  EQUIPMENT RESOLDER- 
ABLE CANNON “D” TYPE 25 
WAY PLUG OR SOCKET COM
PLETE WITH COVERS £1.15 each.

HY G R A D E  S M O O T H I N G W
M U L L A R D  P L E S S E Y

1 5 0 0 m f  1 0 0 v  6 0 p *  
3 3 0 0 m f  6 3 v  7 0 p *  
1 0 , 0 0 0 m f  1 5 v £ 1  +  
1 0 0 m f  2 5 0 v  4 5 p  

*Ex e q u ip m e n t  t e s t e d

S P R A G U E

4 0 v  5 0 p

M A L L O R Y

3 3 0 0 m f  
1 m f 6 0 0 v  MYLAR 2 8 p  
2 2 , 0 0 0 m f  1 6 v £ 1 . 1 0 +  
2 1 0 0 m f  2 0 0 v  £ 2 . 5 0 +  
____________  +  P . P . 4 0 p

E L E C T R O N IC  
C O M P O N E N T S  
& E Q U IP M E N T GBa

DISCOUNT

OPTO SMASH!
TIL  3 0 2 /M A N  7 7 se g m e n t  LED  r e a d o u t  |
c o m m o n  a n o d e  d i re c t  d r ive  (via 
res is tors ) f r o m  7 4 4 7  £ 1 -1 0  each  
TIL 1 1 9 /O C 7 2  D a r l in g to n  o p t o  
iso la to r  3 fo r  £1 -00.

TIL 305  0 . 3  7 x 5  m atr ix  LED 
a lp h a n u m e r ic  r e a d o u t s £ 3 .7 5  e a c h .

P H O T O  T R A N S IS T O R  
Fairchild  F P T - 1 0 0  NPN silicon  30v._
2 5 m a .  4 for £1 0Q.

4k X  12 RAM static M em ory card
| Complete 4K x 12 bit memory system on one PCB. This ex computer memory card contains 
all relevant decoding, read write and control logic for coupling to your M.P.U. or mini 
computer system. TTL in and out make interfacing a "cinch". We understand ihat by reading 
the outputs correctly, the memory can be organised as a 6K x 8! Features include fast 250ns 
max. access time. Standard +12v, -12v+5v power rails compact construction, non volatile 
memory, data remains even when power switched off! Q c
Original cost over £800 each, supplied complete with +  r f  U  ■ i*  P.P.
full data and circuit manual, at an unbelievable price of A— w  w  £1.75
Note: Memories are removed from working equipment but supplied untested, unguaranteed.

H O W  TO 
GET HERE

Victoria, London 
Bridge or Holborn 

Viaduct to 
Thornton Heath.

1 m inute from  
Thornton Heath 

Station.

D u e t o  o u r  massive b u lk  p u rc h a s in g  p ro g r a m m e  
w h ic h  en a b le s  us  t o  b r ing  y o u  th e  b es t  possib le  
ba rga ins ,  we have  t h o u s a n d s  o f  I.C.'s  T ra ns is to r s ,  
R e lays ,  C ap 's . ;  P .C .B . 's ,  S ub-assem blies ,  Sw itches ,  
e tc .  e tc .  su rp lu s  t o  o u r  r e q u i re m e n ts .  B ecause  we 
d o n ' t  have  su f f ic ie n t  s to c k s  o f  a n y  o n e  i tem  to  
in c lu d e  in o u r  ads . ,  we are p ac k in g  all th ese  i tem s  
in t o  t h e  "B A R G A IN  P A R C E L  O F  A L I F E T I M E "  
T h o u s a n d s  o f  c o m p o n e n t s  a t  giveaw ay prices* 
G u a r a n te e d  to  be w o r th  a t  least  3  times w h a t  y o u  
p a y  p lus  we a lw a ys  inc lude  s o m e th in g  f r o m  o u r  ads.  
fo r  u n b e a t a b l e  value!!  S o ld  b y  w e igh t

7lb £ 5.25 141b £ 7.95  
28lb £13.75 56lb £22.00

PLEASE A D D  P + P £ 1 .25

ISOLATED 240v 4 A M P  & 10 A M P
SOLID STATE RELAYS

Interface your  M PU e tc ,  w i th  t h e  o u ts ide  w o d d  m ad e  
by t h e  f a m o u s  "A stra lux"  Co. T he y  cons is t  o f  a 
min ia ture  plastic m odu le  with m o u n t in g  holes c o n 
taining a reed  relay fo r isolation, c h o k e  a n d  triac. 
12-20  volts D.C. a t  a f e w  mill iamps ena b le  o n / o f f  
contro l  o f  A .C . loads up  to  10 am p s l  T h e  10 a m p  
version shou ld  b e  m o u n te d  on  a  heats ink. 1 0 0 ' s  of 
u ses  including p o w e r  control,  lighting, e tc ,  etc . 
D im en s io n s :4 a m p ,  1V x  1 *x 1 0 a m p ,  I f ' x l i ' x l '  
4  a m p  £ 1 .45  10 a m p  £ 2 .1 0  c o m p le t e  w i th  circuit

All I .C . ' s  a n d  T ra ns is to r s  by 
well k n o w n  m a n u f a c tu r e r s  a n d  fully 
guaran tee d .  No fall o u ts .  C om prehe ns ive  
d a t a  o n  I .C . ' s  1 5 p  p e r  type .
2 N 4 3 5 1  N c h a n n e l  M O S  FET.
2 N 4 3 5 2  P c h a n n e l  M O S F E T .
6 0 p  e a c h  £ 1 .0 0  p e r  pair.
H IG H  V O L T A G E  N P N  P O W E R  
S W I T C H I N G  t ra n s i s to r s  B V cb o  6 0 0 v  
BV ceo 5 0 0 v  B V eb o  1 5 v  1 c 5 a m p s  
P c  1 25  w a t t s  H F E 6 0  t y p f t 2 . 5  m hz  
ideal inver to rs , e t c .  T 0 3  £ 1 .6 0  e a c h  
4  f o r £ 5 .4 0 .
B F 2 5 8  N P N  2 5 0 v  @  2 0 0 m a  4 5 p  e a c h  
3 f o r £ 1 .0 8 .
I.R . B S B 0 1  2 . 5  a m p  1 0 0 v  b r id g e  rec.  
P .C .  m o u n t  long  lea ds  3 5 p  e a c h  4 fo r 
£ 1 .0 8 .
IN 4998  4 a m p  100 v  P.C. m o u n t  d iodes  
long leads  1 4 p  e a c h  10  fo r £ 1 .1 0 .  
L M 3 0 9 K  + 5 v  1 .2  a m p  r e g u la to r  £ 1 .1 0  
e a c h  6  fo r £ 5 .3 5 .
2 N 1 6 7 1  B u n ju n c t io n  4 5 0 m w  3 0 v  4 8 p  
e a c h  3 f o r £ 1 .00 .
IN 4 0 0 4  S D 4  1 a m p  4 0 0 v  d io d e s  7 p  
e a c h  18 fo r £ 1 .0 0 .
I.R . 12 a m p  B R I D G E  R E C S .  4 0 0  volt 
£ 1 .2 5  e a c h .

POWER DARLINGTON SCOOP!
MJ1000 NPN 60v 90w 8 amps T03 95p each 
2N6385 PNP 80v lOOw 10 amps T03 £1.25 each 
MJ4030 NPN 60v 150w 16 amps T03 £2 25 each

S.C.R.'s
2N3001 30v 350 ma T018 22p each 6 for £1.00 
2N4441 50v 8 amps T0220 45p each 10 for £4.00 
C106D1 400 v 5 amps T0202 55p each 10 for £5.00 | 

TRIACS
G.E. 12 amp 600v T0220AB 95p each 10 for £8.75 I 
E.C.C. 1.6 amp 400v T05 38p each 3 for £1.00 
A.E.1.10 amp 400v ready mounted on 2 f  x 2 f  
heatsink £1.00 each 4 for £3.75

LOW PROFILE I.C. SOCKETS 
14 O I L. 14p each 8 for £1.00 
16 D.I.L. Gold Plated mil. grade 22p each 6 for £1.00 
22 0.1.L. 27p each 5 for £100 
24 0.1. L. 35p each 3 for £1.00

OTHER GOODIES 

AF279 low noise P.N.P. germanium up to 780MHZ 
32p each 4 for £1.10
2N4304.WN720 F.E.T. transistor 37p each 3 for £1 00 
LM380N/SL6051 14 D.I.L. 2 watt A.F amp 80p 
each 8 for £6.00
CA302SB DC. 120 MHZ differential/cascode amp 
£1.00 each 3 for £2.50
CA3011 20 MHZ wideband amp T099 case 65p 
each 2 for £1.00
TMS3114 DUAL MOS 128 bit static shift reg. DC. 
2.5 MHZ £1.50 each 4 for £4.25 
NE555 10 for £2.55
GE424 zero voltage switch, triac SCR relay driver 
T05 can £1.10 each 7 for £6.50 
FSA2719 8 independent diodes IN4148. IN914 
type in 16 D.I.L pack 38p each 3 for £1.00 
FPQ3725 4 NPN 50v 500ma transistors in 14 
D.I.L pack 70p each 2 for £1.00

SEMICONDUCTOR  
GRAB BAGS'

Amazing  value mixed  sem ico n d u c to rs ,  include 
transistors ,  digital, linear I.C . 's ,  triacs,  d iodes ,  bridge 
recs.  e tc .  e tc .  All devices  g u a r a n te e d  b ra nd  new ,  full 
spec ,  with m a n u fac tu re rs  markings,  fully g u aran tee d .

50  + BAG £ 2 . 9 5  1 0 0  + B A G S  £ 5 .1 5

MUFFIN FANS
KEEP YOUR EQUIPMENT COOL AND RELIABLE WITH 
OUR TESTED EX-EQUIPMENT M UFFIN  FANS AS USED 
IN MOST PROFESSIONAL SYSTEMS. COMPACT AND  
QUIET. DIMENSIONS 4% "x  4% "x  1%"
240v AC £6.25 + pp 75p 1 Wv A C  £4.99 + pp 75p

P L E S S E Y  E D G E  S T A C K A B L E  D E C A D E  T H U M B W H E E L  S W I T C H E S .  Gold 
p la ted  c o n t a c t s  d im e n s io n s  2" x 2 ” x j "  8 5 p  e a c h  8  fo r £ 5 .3 5 .
2 8  w a y 0 . 1 5 6  d o u b le  s ided  e d g e  c o n n e c to r ,  easily  c u t £ 1 .2 5  e a c h .  

A M P H E N O L  5 0 f t  B N C  p lug  5 0 p .  5 0 f t  B N C  plug  r igh t  an g le d  6 0 p .

C 9 0  A u d i o  C a s s e t t e s  s c r e w  t y p e  c o n s t ru c t io n  4 5 p  e a c h  3 fo r  £ 1 .0 0 .

B u l b s  2 4 v  14 w a t t  w h i t e  f r o s te d  S .B .C .  8  f o r £ 1 .00 .

B u l b s  12 v  1 00  w a t t  clear,  b a s e  s imila r S .B .C .  4 5 p  e a c h .

S . B . C .  B u lb  H o l d e r s  All s tee l  c a d .  p la te d  p an e l  m o u n t  easi ly f ixed via n u t  a n d  
r o u n d  hole, ideal d i s c o  d isp lays , s c o r e b o a r d s ,  e t c .  4 fo r  £ 1 .1 0 .

X ta l  f i l t e r s  S .E .1  Q C 1 121 t / B  m in ia tu re  lo w  insert ion  loss  P .C .  m o u n t .
C.F. 1 0 .7 m h z  w ith  B .W . .o f  7 .5 k h z  2 0 0 0 f t  im p  in-out . B rand  n e w  @  £ 7 .9 9 .  

H e a v y  D u t y  F la t  I n s u l a t e d  E a r t h  B r a id  1 0 0 - 2 0 0  a m p  b ra id ed  t in n e d  c o p p e r  
in heavy clear  PVC s h e a th  5 0 p  p er  m etre . £6 for 15 m e t re s  +  PP  £1 per  15 m etres .  

B U L G IN  m in ia tu re  6  w a y  m a le  c h a s s i s  m o u n t  s o c k e t  a n d  m a tc h in g  f ree  p lug 
6 0 p  e a c h ,  2  f o r £ 1 .1 0 .

R e d  L .E .D . ' s  full s p e c .  0 .2 "  1 4 p  e a c h .  10 fo r  £ 1 .2 5 .
D y n a m i c  S t i c k  M i e s  6 0 0 f t  w i th  built in o n / o f f  s w i tc h  c o m p le t e  w i th  lead  a n d  
min. jack p l u g £ 1 .1 5  e a c h .  10  f o r £ 1 0 . 0 0 .

T 0 5  H E A T S I N K S  " T h e r m a lo y "  b lack  a n o d i s e d  p re s s  o n  a lum in ium  f inned  
ty p e  1 8 p  e a c h .  8  f o r £ 1 .00 .

H A R D W A R E  P A C K  D o n ' t  b e  s tu c k  for t h e  r igh t  n u t  a n d  bolt  fo r  t h e  job .  Pack  
c o n ta in s  B .A. M etr ic , Unif ied,  Self  T ap ,  

e t c .  N u ts ,  Bolts ,  S c r e w s ,  W a s h e r s ,  e tc .  
in B ras s  B ro n ze  a n d  S te e l .  All s tee l  i tem s  

plated . A ve rage  c o n te n ts  4 0 0 - 6 0 0  pieces. 

S o ld  by C  C
w e ig h t ,  .  O D

2 lb  bag .

c o l u m n  E X T E L  7 x 5  m a t r i x  p r in  
t e r s .  All T T L .  R S 2 3 2  T T L  i n t e r f a c e .  B a u d o t '  
c o d e ,  e a s i ly  c o n v e r t e d  b y  s o f t w a r e .  £ 1 6 5 . 0 0  
+ c a r r i a g e  & V A T .

T EL E T Y P E S
KSR 33 20m a loop from £ 1 5 0 .0 0  
A S R 33  2 0m a loop from £ 2 7 5 .0 0

e e e  e e e e  • • • •  •
• • • • • • • •
e •  •  •  e •  •
• • • • • •  • • • •  •
e e e  •  e e
e •  e e e •  •

SCOOP OF THE YEAR 
HAZELTINE H1200 
V .D .U . TER M IN A L

Due to  a fantastic bulk purchase, w e are 
now  able to  o ffer this superb terminal at a 
price almost below the cost o f manufac
ture!! Features include: 12 ' screen, 55 
key TTY keyboard, fu ll ASCII, RS232 
interface, adjustable baud rate 75 to  9600, 
12 lines x 80 characters (upgradable to 
24 x 80), cursor control, lower case 
option, plus many other features.

Brand new at only

£ 2 5 0  + 5a ? r

FULL Technical Manual available

POWER SUPPLY UNITS
5 VOLT 2.5 AMP T.T.L. P.S.U.

M ade fo r T .T .L .  th is  c o m p a c t  ex  c o m p u t e r  system s 
u n i t  f e a tu re s  a 10 a m p  t r a n s f o rm e r  w i th  D.C. 
o u t p u t s  o f  5 volts  @ 2 .5  a m p s  a n d  7.5  volts  @
5 am p s .  T h e  5 volt  o u t p u t  is fu lly  re g u la ted  and  
s m o o t h e d  an d  has  e le c t ro n ic  c u r r e n t  l im iting . Ma> 
b e  easi ly m o d e d  fo r  5 volts  @ 7 . 8  a m p s ,  believed  
w o r k in g  b u t  u n t e s t e d  2 4 0 v  A .C .  input

C o m p le t e  w i th  c i r cu i t  £ g  2 5  P.P. £1.60

KEYBOARD
EFT
Trrivi.T-Triyi

A special bulk purchase enables us to offer the above keyboard at a 
lowest ever price. 49 coded keys encoded into a direct TTL compatible 
7 bit output. Features such as delayed strobe, 5 volt D.C. single rail 
operation and rollover protection make this an absolute must for the 
MPU constructor! Supplied complete with connection diagram and edge 
connector, at a secondhand — ^  ^  n r \  «  r,  ><4 « «

"notimtot«r f O f l  00  + P.P. £1.60
price of only w
SUPER CASED VERSION Same as above spec, but housed 
in attractive two tone moulded, free standing case. Unit also 
includes an all TTL parallel to serial convertor (no details)

£ 2 7  5 0  +  P.P. £1.85

Note, super cased version matches 9 video monitor

•  e •  
e •  •

e e e  e e e e  e e e e « e  •  e •

E L E C T R O N IC S
Dept. P.C.W., 64-66 Melfort Road, Thornton Heath, Surrey 
Telephone: 01-689 7702
U nless  o th e r w i se  s t a t e d  all p r ic es  inclusive o f  VAT. C a sh  w ith  o rd e r .  M in im um  
orde r  v a lue  £ 2 .0 0 .  Prices  a n d  P o s ta g e  q u o t e d  fo r  UK only. W h e r e  p o s t  a n d  
pac k ing  n o t  i n d ica te d  p le a s e  a d d  4-Op p er  o rd e r .  B o n a  Fide a c c o u n t  o rd e r s  
m in im um  £ 1 0 .0 0 .  Export  a n d  t r a d e  e nqu ir ie s  w e lc o m e .  O rd ers  d e s p a t c h e d  
s a m e  d a y  w h e r e  p ossib le . A c c e s s  a n d  B arc layca rd  Visa w e lc o m e .

V M O S  P O W E R  F E T S

L A T E S T  T E C H N O L O G Y  B R I N G S  Y O U  T H E  
SI LI CON IX VMOS POWER FETI C a p a b le  o f  
s w i t c h in g  2  a m p s  u p  t o  6 0 V  D .C .  t o  2 0 0  M H Z  
a n d  m a y  b e  d r iv e n  d i r e c t  f r o m  C M O S  e t c .  £ 1 . 5 0  
e a c h  10  f o r  £ 1 2 . 5 0 .  Full  a p p l i c a t io n  d a t a  2 5 p .

O LIV E T T I TELETYPES
K E Y B O A R D ,  P R I N T E R ,  P A P E R  T A P E  P U N C H  | 
A N D  P A P E R  T A P E  R E A D E R  A L L  IN O N E  U N I T ,  

T H E  C H E A P E S T  W A Y  F O R  I/O  IS W ITH  O U R  
TE300 T E L E T Y P E S ,  ASCII, RS232, S E R I A L  
I N T E R F A C E ,  110 BAUD, 240v AC O P E R A T I O N ,  
W H A T  M O R E  C O U L D  Y O U  W A N T ! W E 'V E  J U S T  
B O U G H T  A N O T H E R  L O A D  A N D  WE N E E D  

T H E  S P A C E  S O  1/O's D O W N  A G A I N  T O  A  S N IP  
P R I C E  O F  O N L Y  £ 125.00 + Carriage + VAT 
Supplied as seen, un tested, unguaranteed.
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GATE miCRDSVSTEmS LlfTllTED

Scotland's Complete Microcomputer Service

now supply and support:

HARDWARE: 
Apple II Systems and Peripherals 

Commodore Business Systems 
A wide range o f VDUs, printers, etc.

SOFTWARE: 
Incomplete Records Accounting 

Sales Ledger 
Purchase Ledger 
Nominal Ledger 
Stock Control 

Payroll 
Word Processing 

Database

Software can be tailored to your requirements or written completely 
to your specifications. 

Our service is comprehensive, ranging from advice on system selection through 
installation and implementation, to operator training and comprehensive 

Hardware and Software maintenance. 

You don't have to take our word for it. 
Call us and arrange a demonstration. GATE MICROSYSTEMS LTD.,

THE NETHERGATE CENTRE, 
66 NETHERGATE,
DUNDEE.
TEL: (0382) 28194.

Philips Mini-Digital Cassette Recorder.
C A S S E T TE  R E C O R D E R

The M ini-Digital Cassette Recorder 
(M ini-DCR) can operate in the fo llow ing  
modes : Idle, Read, Write, Backspace 
and Rewind. Complementing the qua lity  
and re liab ility  o f the M in i-D ig ita l Cassette 
Recorder are Philips mini-cassettes 
certified fo r digital data recording 
applications. These mini-cassettes use 
tape which is certified fo r  freedom from  
drop-outs. Mini-cassettes have been w idely 
used fo r program loading in Philips o ff ice  
computers during the last fo u r years, and 
over ha lf a m ill ion  are already in service. 

Low  cost, low  power consum ption and 
compact size o f the M ini-D ig ita l Cassette 
Recorders mean they are ideal fo r 
program loading and updating applications 
as well as providing a h igh ly convenient 
data capture fac ility .

A m ple capacity fo r  program 
loading and data interchange is provided 
by the 128 k byte capacity, and the high 
data transfer rate o f 6000 bits/sec allows 
qu ick reading and w rit in g  o f programs and 
data.

P R I C E S  I N C L U D I N G  M A N U A L  
M I N I  D . C . R .  £ 9 5  ea .  + V A T
I N T E R F A C E  £ 3 7 . 5 0  e a .  +  V A T

I N C L U D E  £ 2 . 2 5  F O R  C A R R I A G E  E T C .

IN T E R F A C E  B O A R D

This compact interface board was designed specifically fo r  the purpose o f interfacing the 

Philips Mini DCR to  a M icro-com putor. Power consum ption is

very low, enabling it to  be powered from  the m icro-com puter tha t it  is serving. F le x ib i l i ty  

o f the system was held as paramount, address decoding can be changed simply by moving 
links

By using subroutines held in the micro-computer to  control the system the user can m ake his 

controlling program to  suit his own particular needs and can be as simple or as complicated  

as necessary.

CL

c
c R A H COMPUTER 7 9  Crowland Rd. Hartlepool Cleveland. 

COM PONENTS TS  2 4 2 J N . Phone 0 4 2 9 /  871900
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SOMEBODY'S PUT HIS 
FOOT IN IT

Your business is not exactly the same as any other and 
neither are its problems. Any solutions are probably 

unique and must be tailored exactly for you.

You know your business better than anyone else and any 
system designed should use your knowledge. The 

micro-computer specialist should show you how to use 
the computer to meet your business requirements.

You should be able to get the micro-computer which 
best suits your business. It should be chosen after your 

requirements are specified.

You and your staff have a right to know all about 
YOUR system, including helping to program it if you 

want to. Training is your right — not an additional service.

If microcomputers cannot satisfy your business needs, 
you want to know — you don 't want false promises.

67 Nova Road, Croydon, Surrey CRO 2TN. 
Telephone: 01-688 6013

??* : : :  * . . .  . . .  .
* * * * *** ** * * * *

**** * * *** 
: : : :  
:::*  **** * *

: : : :  :

i : : : : :  
: * * * * * 
: : : : : : :: : : ★ * * * * * * *** ***

******** ******** * *** * * * *** ** 
s : :  * *** **
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: : :  * "
: : :  : : :  : : :*** ********** ********** *****
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New low book prices
Also dealers fo r  Acorn , Apple, Microstar and A lpha Micro.

B A S IC  & B A S IC  P R O G R A M S

M icrosoft Basic: Kenneth K n e c h t ....................................£  5 .8 0

The M ighty  M icro Chris Evans.................................................. £  5 .50

General Ledger C.basic: Poole B o rc h e rs .............................£ 1 0 .5 0

Accounts  Payable and Accounts  Receivable Lon Poole £ 1 1 .5 0

M ind  Appliance T G  L e w is .........................................................£  5 .0 0

In troduction to  Microcomputers
V ol 0  — The Beginner's Book Adam  Osborne . . .  £  5 .40  

In troduction to  Microcomputers
V olum e 1 — Basic Concepts Adam  Osborne . . . .  £  5 .90

Your Hom e Com puter James W h i t e .................................... £  6 .2 0

Peanut Butter & Jelly Guide to Computers Jerry Willis £  6 .30  

C201 Microprocessors: from  Chips to  Systems
Rodnay Z a k s .............................................................................. £  6 .90

Illustrating B ASIC  Donald A l c o c k ....................................£  2 .5 0

Microcomputers in the Three R's: A  Teacher's Guide
Christine D o e r r .............................................................................. £  4 .90

Little  Book of B ASIC  Style: How to write  a program
you can read John N e v i s o n ..................................................£  5 .40

Programming in BASIC  for Business Bosworth/Nagel £  6 .90

Basic Handbook David L i e n .................................................. £ 11 .00

BASIC  and the Personal Computer D w yer/C ritch f ield . £ 11 .90

Computer Programs that Work! Lee/Beech/Lee . . .  £  3 .00

Basic Computer Games David Ahl ( E d ) .............................£  5 .50

More Computer Games David Ahl ( E d ) .............................£ 5 .50

Some Com mon BASIC  Programs Poole/Borchers £  7 .5 0  

6 5 0 2 /6 8 0 0 /8 0 8 0 /Z 8 0

8 0 8 0 A /8 0 8 5  Assembly Language Programming
Lancfe Leveritha l..............................................................................£  7 .5 0

Z 8 0  Assembly Language Programming Lance Leventhal £  7 .5 0

Z 8 0  Microcom puter Handbook William Barden . £  6 .90  

Sargon: A  Computer Chess Program
Dan &  Kathe S p r a c k l e n ......................................................... £  9 .50

CoiYipUiopiA
I  LIMITEd I

3 0  Lake Street, Leighton Buzzard, Bedfordshire  
Tel: (0525 ) 3 7 6 6 0 0  24  hour Answering Service

6 8 0 0  Assembly Language Programming
Lance Leventha l........................................................................£ 7 .5 0

6 5 0 2  Assembly Language Programming
Lance L e v e n t h a l ................................................................. £  7 .5 0

C 202  Programming the 6 5 0 2  Rodnay Zaks . . . .  £ 6 .90  

3 2  Basic Programs fo r  the Pet C om p u te r  Rugg/Feldman £9.50 

D 30 2  6 5 0 2  Applications Book Rodnay Zaks . . .  £ 7 .90  

Programming a Microcomputer: 6 5 0 2  M icroprogram 
ming M OS' K IM -1  Caxton C F o s t e r .................................£ 7 .90

P A S C A L
Practical In troduction to Pascal W ilson/Addym an £ 4 .00

Pascal User Manual 8i Report Jensen/Wirth . . . .  £ 5 .90

Introduction to Pascal W e ls h /E ld e r .................................... £  7 .00

Programming in Pascal Peter G r o g o n o .............................£  7 .80

Microcomputer Problem Solving using Pascal
Kenneth B o w le s .............................................................................. £  7 .90

O T H E R  R E A D IN G

T h e  Pet Revealed N ick Harpshire £ 1 0 .0 0  

C 207 Microprocessors' Interfacing Techniques
L e s e a /Z a k s ...............................................................................£ 7 .90

Computerisation: Layman's Guide for Directors 8i
Senior Management E G C lu f f ..............................................£ 4 .90

How to Profit from  your Personal Computer T  G Lewis £ 5 .50
Vol 1 Fundamental Algorithms Donald Knuth . £ 10 .50

Books w ill be despatched w ith in  24 hours o r o u r acknowledg
em ent giving precise delivery date. AH prices include p & p  w ith in  
the UK. Outside the U K  please add 10%.
For details please contact 30  Lake Street, Leighton Buzzard. 
Tel: (0525) 376 6 0 0 . When ordering please state your  
Barciaycard number. O r  send cheque/P .O.

WE'RE THE NEWEST AND MOST UP-TO-DATE COMPUTER CONSULTANTS AND  
SUPPLIERS. WE'RE SPECIALISTS IN HARDWARE, SOFTWARE AND CONSULTANCY.

IUST LOOK HT 
THESE PRICES II

SOFTWARE
SALES LEDGER 
PURCHASE LEDGER 
INVOICING 
(FOR COMPUTHINK)

STOCK CONTROL 
WORD PROCESSOR 
ASSORTED GAMES AND 
INSTRUCTION COURSES

1  £350 EACH

IN C L U D IN G
T R A IN IN G

C O U R S E

P R IC ES
ON

R E Q U E S T

HARDWARE
TRS80 16K II 
ITT 2020 (APPLE)
DISC DRIVE 
COMMODORE PET 32K 
COMMODORE DISC DRIVE 
3022 PRINTER 
COMPUTHINK DRIVE 400K

800K
VIDOGENIE 16K 
TEAC DISKDRIVES SINGLE 

DUAL
ANADEX DP8000

AND AVA ILAB LE  ALMOST IMMEDIATELY:

77 TRACK 5%" DISC DRIVE IN C L U D IN G  
8 "  ”  "  DOS

TRAINING COURSES FOR ITT, TRS 80, 
COMMODORE -  BOOK NOW!

MEDIA 5%" from £22 for 10 
8 "  from £37 for 10

ALLO U R  PRICES INCLUDE 
VAT AND THE BEST SERVICE 
BACK-UP AVAILABLE
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MICROCOMPUTING I.C.’s
Z 8 0 0 1  ...................................... £ 1 4 2 . 5 0  r
M C 6 8 0 0  ...................................... £ 6 .7 5  ■
M C 6 8 0 2  ...................................... £ 8 .50
M C 6821  ...................................... £ 4 .6 3  ;
M C 6 8 5 0  ...................................... £ 4 .9 9
M C 6 8 1 0 A P  .............................. £ 3 .61  *
M C 6 8 4 0  ...................................... £ 1 2 .72
M C 8 6 0 2 P .............................. £ 2 .8 8  ;
M C 1 4 5 3 6 P .............................. £ 3 .6 9
M C 3 4 5 9  ...................................... £ 2 .4 3  1
Z 8 0  C PU  2 .5M H z  . . . £ 8 .9 9
Z 8 0  P 10  2 .5M H z  . . . £ 7 .99
Z 8 0  C T C  2 .5 M H z  . . . £ 7 .99
Z 8 0  S I O ...................................... £ 2 5 .5 7
Z 8 0 A  C PU  4 M H z  . . . £ 13 .99
Z 8 0 A  P 10  4 M H z  . . . £ 10 .00
Z 8 0 A  C T C  4 M H z  . . . £ 10 .00
SC /M P 1 1 ..............................
( IN S  8 0 6 0 N )

£ 8 .8 8

IN S 8 1 5 4 N .............................. £ 8 .1 8
8 0 8 0  A ...................................... £ 5 .50
6 5 0 2  ............................................. £ 9 .9 0
6 5 2 2  ............................................. £ 7 .3 0
6 5 3 2  ............................................. £ 12.76
6 5 4 5  .............................................. £ 16.66
6551 ....................................... £ 10 .7 9

MW

(£NewBeat? 
—Components—

77-68 PricesGS lashed!
Bearbag 1 77-68 CPU K I T ....................... . £35.00 mm
Bearbag 5 77-68 4K RAM KIT . . . . . £55.00 m

Bearbag 6 77-68 MON 1 K I T ................... . £37.50 mmm
Bearbag 12 77-68 V.D.U. K I T ................... . £42.50 mm
Bearbag 13 77-68 MON 2 K I T ................... . £47.50

mmm
Bearbag 16 77-68 EPROM BOARD KIT . . £21.50
Bearbag 17 77-68 PIO BOARD KIT . . . . £40.00
Bearbag 23 77-68 32K DYNARAM KIT . . £75.50 *5*M

Bearbag 18 CASSETTE INTERFACE . . . £12.50
STOP PRESS! f r f r  
6809 & FLOPPY DISC CONTROLLER BOARDS 
NOW AVAILABLE -  SEND/PHONE FOR DETAII

■ MEMORIES
* 2708 ....................... £ 6.99

m 4116 (16K Dynamic) £ 6.99
m 2716 (INTEL). . . £21.50

★  SUPERBOARD I I ................................ £188
★  610 EXTENSION B O A R D ...................£188
★  FLOPPY DISC D R I V E ....................... £312

(includes DOS, 12K Basic, Case & PSU)

r^NASCOM I I  £295.00

SHARP 
MZ 8 0 K
atN E W B E A R

☆  . 2K GRAPHICS ROM
☆  POWER SUPPLY

*33Sl

£15.00
£29.50

VISIT OUR NEW BOOKSHOP ☆ ☆ ☆ ☆ ☆
1st FLOOR OFFICES, TIVOLI CENTRE,
COVENTRY ROAD, BIRMINGHAM. Tel: 021 707 7170

=frS8ir

NEW LOW PRICES! ★ ★ ★ ★ ★ ★
S-1 00 bus (Ithaca Intersystems)

BOARDS
Assembled 
&r Tested Bare

IA1160 Front P a n e l .......................... £225.00 N/A
IA1010 Z-80 CPU 2MHz . . . . £105.00 £ 21.00
IA1010 Z-80 CPU 4MHz . . . . £123.00 £ 21.00
IA 1100 Video 50/60 Hz . . .  . £  99.00 £15.00
IA1050 2708/2716 EPROM . . . £  57.00 £15.00
IA1110 8K Static RAM 250nS . . £117.00 £15.00
IA1110 8K Static RAM 450nS . . £  99.00 £15.00
IA1030 Prototype .......................... N/A £15.00
IA2010 16K Static RAM 250nS £295.00 N/A
IA2010 16K Static RAM 450nS £275.00 N/A
1A1120 Single Board Computer . £895.00 •N/A
IA1190 4P2S I/O w. interrupts . £ 210.00 N/A
1A1190 4P2S I/O wo. interrupts £180.00 N/A
1A2030 64K Dynamic RAM 250nS £615.00 N/A
IA1170 A/D, D/A -  8 Channel, 8-bit £295.00 N/A

A C O R N
6502 BASED MICRO KIT
8K RAM K I T .......................
MAINS ADAPTOR . . . 
V.D.IJ. K I ' l .......................

£65.00 
£95.00 
£ 5.00 
£88.00

NEWBEAR SYSTEMS FOR APPLE II, 
HORIZON AND SHARP.

TERMS: Official Orders (minimum £10.00)
Barclay card &: Access Welcome. Please add 15% V.A.T.

SEND FOR OUR BOOK LIST 
AND NEW FULL CATALOGUE
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F^R m pL qn co m p u T g R  :>y:>TEm:>
HARDWARE SOFTWARE
16k I.T.T. 2020 Microcomputer £650 Agricultural Package £2565
16k R.A.M. Upgrade k it £60 Desk Top Management
Disk Drive and controller £350 (Financial analysis) £125
Parallel Printer Interface card £95 Visi-Calc (Problem Solving) £95
Anadex Printer £525
Numeric Key Pad £75 Rent Master £250
Music Composer £120 Word Processor £125

Payroll £200
STATIONERY Data Base £125

5% Verbatim Disks £2.50 each Quotation System £350

Box Printer Paoer £13.60 per box
Games & U til i ty  Disks Vols.1-6 £20 each

Other stationery available upon request Documentation U til i ty  Disk £50

A L L  MACHINERY EXCEPT PRINTER (3 
MONTHS) GUARANTEED FOR 12 MONTHS

IMPORTANT We now have available — controller cards for 8 "  Drives 
I.B.M. compatible, suitable for Apple/I.T.T.
Price on application 

ORDERING INFORMATION:
Delivery/Insurance extra. A ll prices exclude V.A.T. @ 15%

Price list correct at time of publishing, subject to change w ithout notice. 
FARMPLAN, NETHERTON, ROSS-ON-WYE, HEREFORDSHIRE:

Tel: Ross 4321

Offices also at Melton Mowbray, Northallerton, Aberdeen

DATRON of SHEFFIELD
T e x a s

Home Computer TI-99/4.
S e e  i t  in  o p e r a t i o n  

a n d  b u y  i t  a t  D A T R O N

D e m o n s t r a t i o n s .  

9 a m - 5 p m  M o n d a y - S a t u r d a y .

£655 plus VAT
Excl. TV &.Cassette

C a l l  a n y t i m e  -  n o  o b l i g a t i o n  

o r  b y  m a i l o r d e r .  

H P / L e a s i n g  A v a i l a b l e

D e l i v e r y  f r e e  a n y w h e r e  in  t h e  U .K .

DATRON MICRO CENTRE
DATRON INTERFORM LTD

Latham House, 243  London Road, Sheffield S2 4NF. 
Telephone 0 742  -  585490 . Telex 547151 .
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Ull m

76  Godstone Road, Kenley, Surrey (nr. Croydon).  

Tel: (01) 6 88  0 761 .

Professional versatile computer system w ith  
comprehensive f ro n t  panel facilities and 20-slot 
motherboard. Units have substantial power 
supply etc. and come w ith  2 or 4 MHz Z80 CPU. 
BUS conforms to  the IEEE S100 standard.

DPS.1 from £695

Available w ith K2 operating systems & PASCAL/Z. 
Companion Disc Drive Enclosure for on-line storage 
for 250K Bytes to 2 M Bytes.

MIDAS
DPS.1

MIDAS S.100 SYSTEMS
Substantial Mainframe to  house yo u rS  100 
system, w ith  optional 5”  or 8 ”  disc drives. 
Special systems b u il t  to  your requirements 
from  Z80 CPU and other S100 boards held 
in stock

Mainframes from  £228

MIDAS 1 : Z80 System from  £625 
Ml DAS 2 : Z80 Disc System from £1100 
Ml DAS 3 /: Z80 Disc System 8 "  from £1350 
DOUBLE DENSITY recording available on MIDAS giving up to 2M BYTES of on-line storage. 
Software for MIDAS includes CP/M, FORTRAN, COBOL, PASCAL and several BASICS including 
XYBASIC for control applicaitons.

Board Kits — A ll available as b u il t  ISi tested V ideo Interface, IEEE spec, 80 ch
boards by 24 1, m em ory  mapped up to  256  ch.

50Hz, £230.00
Z80 S tarter k i t ,  fea turing on-board K e y  V ideo D isplay, 24 1, 80 c h /1 , keyboard
board, 2K  M o n ito r , 1 K R A M , 2x8  b it in te rface, 2K  R A M , special characters
1/0 Ports, Prom Programmer etc. etc. £188.00 available etc £198.00
Z80 CPU, 2M H z, 1K R A M , up to  8K V ideo Interface, 16 lines, 64 characters
EPROM, S/P 1/0 Port, four-channel (50 frames) £104.00
counter t im e r  — SBC100 £159.00 High Density Graphics fro m  V e c to r , inc
Z80 CPU, as above b u t 4M H z 8 K  R A M  Board A /T £333.00
SBC200 £177.00 Real T im e C lock Board fro m
Z80 CPU Board, 4  M H z, M ounta in  Hardware A /T £140.00
jump-on-Reset £116.00 M o therboard (9 s lo t w ith  4 edge
8080 CPU Board, jump-on-reset £92.00 connectors) £35.00
8 K  R A M  Board, low  power 450 n Sec M o therboard (13 slo t w ith  4 edge
(21L02) £79.00 connectors) £43.00
16K R A M  Board, low  pow er 250 n Extender Board w ith  logic probe fo r
Sec S tatic  A /T £195.00 voltage level impulses £29.00
32K  R A M  Board, extended addressing,
Static £343.00 FLOPPY DISCS
M em ory Manager, a llows m em ory Disc C on tro lle r, 5 "  o r  8 ” £139.00
expansion addressing to  16M Bytes —
IEEE spec £39.00 Softw are
D ynam ic  R A M  Board, 2 M H z, 16 -64K  £129 .00 CP/M on 8 ”  o r  5 " £75.00
D ynam ic R A M  Board, 4 M H z, CP/M 2 £106.00
16-64k, A /T  fro m  £167.00 C-BASIC 2 £75.00
2708 EPROM (16k) Board £60.00 M ic roso ft BASIC V .5 £155.00
2 7 08 /2 716  EPROM Prog Board, X Y B A S IC  Extended £215.00
2 T e x to o l Sockets £90.00 M ic roso ft F O R T R A N  80 £205.00
PROM 100 Programmer Board £110.00 M ic roso ft C O B O L 80 £325.00
I/O Board, 2S/2P, w ith  DIP P A S C A L /Z  CP/M Version £165.00
sw itch selection £100.00 P A S C A L(U C S D ) £150.00
I/O Board, 2S/4P, prov is ion 4 K  R A M / M A C  Macro-Assembler 8080
4K  ROM £135.00 w ith  Z80 L ib ra ry £55.00
I/O Board, 2S/4P, w ith  in te rrup ts  A /T £210.00 Z80 Ass, L inke r &  E d ito r £56.00
Analogue 1/0 Board, 8 ch ZS1D Trace &  Debug Too l £50.00
8 /1 0  B it A /T £295.00 Diszilog Diassembler £35.00
Analogue I/O Board, 2 ch 12 b it W ordstar T e x t E d ito r £255.00
A /D ,  2 ch D /A £287.00 Supersort £125.00
V ideo Interface, 16 lines, 32 o r 
64 ch /line  (60 frames)
V ideo Interface, 16 lines, 64 ch / 
line (1 /0  Port driven)

£93.00

£99.00

Mainframes fro m  £239
M ID A S  1: Z80 System fro m  £680
M ID A S  2: Z80 Disk System 5 "  f ro m  £1259
M ID A S  3: Z80 Disc System 8 "  fro in  £1535

WRITE OR PHONE FOR CATALOGUE
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W E  C A N  H E L P  
Y O U  W IT H :

' o P P E T S : P R IN T E R S :D IS K S
2001 (32K) £715 

2001 (16 K) £607  

2001 (8K ) £495

CBM 3022  

ANADEX 

TELETYPE 43

inc cable 
C 650  

from £889

CBM 30 4 0  £ 8 8 0

CC)MPU\400K£875  
THINK /800K  £1095

S O F T W A R E
PETAID: From Stage One Computers, 

disk based file handling in hours, not 
weeks — possibly the most useful 
piece of software available for PET. 
CBM or COMPU-THINK £ 1 4 0

PETACT: Well written business systems 
covering Sales & Purchase Ledger, 
Invoicing, and Stock Control =from £270  

Many more items in stock

For details of these and many more products and services; telephone:-

□ 5 1 - 2 2 7 - 3 3 0 1

A SOUND INVESTMENT.
MP 12 and MP 15
Microprocessor
Cassettes

When you record on cheap cassettes you run a high risk of program failure, dropout errors 
and excessive headwear.

Saving pennies on an unsuitable cassette could turn out to be very costly. To make a long 
life, high quality microprocessor cassette needs both tape and cassette mechanism to 
operate together in harmony.

Backing up the microprocessor cassette technology is a background of more than 10 years 
of experience within the Group on the manufacture of computer tape, memory discs and 
cartridges. Pyral is one of Europe’s foremost manufacturers of magnetic digital recording 
media.

The perfect match of 
cassette body 

and tape.

For further information on the 
Microprocessor cassette and other 

Fyral products, send to

Sa les  office: PYRAL MAGNETICS LTD, COURTLANDS ROAD. EA STBO U RN E. SUSSEX . Tel: (0323) 638965 Telex: 877123
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(INCLUDING 128 GRAPHICS CHARACTERS).
The Satellite is based on the KTM Keyboards made by Synertek. The on
board microprocessor gives full control over the display allowing not only 
the full ASC11 character set to be displayed, but also 64 graphics 
characters which, with reverse video becomes 128.
An auxilliary serial port allows onward transmission to or from a remote 
peripheral such as a printer, or modem, and may be switched on and off 
under soft-ware control.
The Satellite comes built and tested. All you need is a monitor (a 
television and modulater may be used with the Satellite 1) and a 5V  1 25A  

power supply. If RS232 is to be used, then +12 at 100mA is also 
required.
SATELLITE 1 24 rows of 40 characters £215 + VAT.
SATELLITE 2 24 rows of 80 characters £250 + VAT.
(D ealer Enquiries W e lco m e) .

SPECIFICATION. * Auxilliary RS232/TTL Serial
Port for printer, modem, etc.

* 24 rows of 40 or 80 characters. * Interlace/non-interlace.
* Full 128 ASCII Character Set. • Line truncate/non-truncate.

PLUS 128 graphics characters. * Direct cursor addressing.
Full RS232 or TTL Serial * Switch selectable European/
Interface with RS232 handshaking. USA standard.

INTERACTIVE DATA SYSTEMS 14. B UCKM AN CLOSE, 
G R EE N LE YS -M ILTO N  KEYNES. Telephone: (0908) 313997.

THE SATELLITE VIDEO 
KEYBOARD TERMINAL

GIVES YOU 
MORE ON 

YOUR SCREEN

Micro-Computer Centre 
for the MIDLANDS

Nascom and Commodore Specialists

A full range of micro computers and peripherals are 
available, whether buying or browsing we can give 
helpful and friendly advice.

Commodore Business Systems are suitable for the 
professional office, the small business or the sole trader. 
We will be pleased to give advice and a demonstration.

Nascom 2 systems can be fully built and tested to 
order. We are sole distributors for the Micro Type case 
for Nascom 1 and 2, also stockists of the William Stuart 
colour graphics and full range of 'add-ons’.

J k — -  .... ijjg jj

Business & Leisure Micro Computers
16 The Square, Kenilworth, Warwickshire CV8 1EB. 

Tel: (0926) 512127

ELECTRONIC 
SERVICING LTD.

Petact authorised distributors fo r  central Southern England 
for the full range o f  C om puth ink  disc systems (dealer 
enquiries welcome)
C om puth ink  Old R O M  4 0 0 K  £ 7 9 5 .0 0

New  RO M  4 0 0 K  £ 7 9 5 .0 0
New  RO M  8 0 0 K  £ 9 9 5 .0 0

A ll + V A T

Large Keyboard PETS in stock 3 2 K  P E T  £ 7 9 5  + V A T  16K  
PE T  Ask for delivery on 16 2 0 4 0  Disc System and C.B.M  
Printers, Large Extension Keyboard for the PE T  £ 8 9 .5 0  
+ V A T .

Stockists fo r  Petact Business Systems (Sales accounting, 
purchase invoicing, payroll, Stock C ontro l, Nom inal  

Ledger and management inform ation .
A  w ide range o f Printers available i.e. Te le type 43,  

Anadex C .B .M , Printerm

COM PUTER BOOKS — for professionals, hobbyists, 
businessmen and newcomers.

ACCESS, B A R C L A Y C A R D

If you require any more information or demonstration 
regarding the PET 2001 /8  or any associated equipment, 

programs, etc., please contact:
Mr. P.J.A. Watts or Mr. D.W. Randall at:

P ETALECT E L E C TR O N IC  SERVICES LTD
3 3 /3 5  Portugal Road 

Woking  
Surrey

Tel: Woking 6 9 03 2 /68 497

Shop at:
PETALECT

Chertsey Road 
Woking  
Surrey

Tel: Woking 21776/23637
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NEW BOOKS
The S I00 and other Micro-buses .
Software d e v e lo p m e n t ..........................
Computers and Commonsense . 
Architecture of Small Computer Systems 
Principles of Data Base Management .
Cobol for Beginners.................................
16-bit Microprocessor Architecture 
6502 Assembly Lang. Programming . 
Introductory Experiments with Digital 

Electronics and 8080A Book 1 
Book 2

Microcomputers for Business Applications 
Handbook of Microprocessors,

Microcomputers and Minicomputers . 
Introduction to Microprocessors .
The VNR Concise Encyclopedia of

M athem atics ..............................................

COOKBOOKS
Active Filter Cookbook 
CMOS Cookbook 
IC OP AMP Cookbook . . 
IC Timer Cookbook 
T.V. Typewriter Cookbook 
TTL Cookbook . . . .  
The Cheap Video Cookbook 
IC Converter Cookbook

INTRODUCTORY BOOKS
The Mighty M ic ro m i te .................................Evans
Intro, to Personal & Business Computing ~
A Dictionary of Microcomputing .

Poe
Jones . 
Hunt . 
Lippiatt . 
Martin 
Worth . 
Dolhaff 
Osbourne

£  5.05 
£13.95 
£  3.95 
£  4.50 
£12.50 
£  7.75 
£16.20 
£  6.95

Rony . 
Rony . 
Barden

£ 8.40 
£  8.40 
£  5.80

Lenk . 
Levanthal

£11.65 
£ 8.95

Gellert £15.35

Lancaster 
Lancaster 
Jung . . 
Jung . . 
Lancaster 
Lancaster 
Lancaster 
Jung  . .

£10.45 
£  6.95 
£  9.50 
£ 7.50 
£  7.50 
£  6.95 
£  4.30 
£  8.40

Evans . 
Zaks . 
Burton

£  5.75 
£  4.95 
£ 10.00

Z80 BOOKS
Z80 Programming for Logic Design .
Z80 Technical M a n u a l .................................
Z80 P10 Technical M anual..........................
Z80 Programming M a n u a l ..........................
Z80 Microcomputer Handbook 
Practical Microcomputer Programming Z80 
Z80 Instruction Handbook . . . .  
Z80 Assembly Language Programmif^ 
Introduction to TRS 80 Graphics . 
Z8001/Z8002 Product Specification . 
Z8000 CPU Instruction Set . . . .  
Z80 Instant Programs (book) for Nascom 
Z80 Instant Programs (cassette) for Nascom 
Z80 Microprocessor Programming and

Interfacing Book 1 ..........................
Book 2 ..........................

Z80 Assembley Language Programming .

BASIC
The Basic P r i m e r .......................................

Osbourne £ 5.95
Zilog . . £ 4.00
Zilog . . £ 3.25
Zilog . . £ 4.50
Barden £ 6.95
Weller . £19.55
Scelbi . £  3.25
Osbourne £ 6.95
Inman £ 5.75
Zilog . . £  3.75
Zilog . . £11.50
Hopton £ 7.50
Hopton £ 10.00

£ 7.75
£ 8.50

Osbourne £ 6.95

Waite . £ 5.80
Lien . £ 11.00

SOFTWARE TAPES FOR PET & TRS 80
Educational Program 
Mathematics Program

Applications Program * :
Game Program :
Graphics Display & Misc. Program

All at £6.65 each.

Terms: OFFICIAL ORDERS (min. £10.00). ACCESS & 
BARCLAYCARD WELCOME.
SEND FOR COMPLETE BOOK LIST. ALL PRICES INCLUDE 
POSTAGE & PACKING.

MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505 
MANCHESTER: 220-222 Stockport Road, Cheadle Heath, Stockport. Tel: 061 491 2290 
BIRMINGHAM: 1st Floor Offices, Tivoli Centre, Coventry Road, Birmingham. Tel: 021 707 7170

FIRST NAME IN

MICROHIRE
CCS MICROHIRE 

NEW MONTHLY RATES * (1 MONTH PLUS) 

8K PET  £ f f .  /Month 

16K PETS/APPLES/ETC. One 
DOUBLE DISK DRIVE j f O / 9  Rate 
P R IN T E R  Z.. 0 1 .  ./Month

32K and 48K COMPUTERS . . .-fC. / 7  ./Month

£$f.

These are C.W.O. rates on our Standard Terms. 
If you want something different to these 

terms, please call Letchworth (04626) 73301 
C.C.S. MICROHIRE 

7 The Arcade, Letchworth, Herts SG6 3ET

Software for CP/M
Q U A L IT Y  PACKAGES D IR EC T FROM U.S.A

CBASIC—2
E x tend ed  D isk Basic f o r  C om m erc ia l w o rk  

W ORDSTAR
U lt im a te  in m ic ro  W ord  Processing S o ftw are  

SELECTOR II I  —C2 
Best se lling DBM S 

SUPERSORT I ( re loca tab le  &  executab le ) 

SUPERSORT II (execu tab le  o n ly )

SUPERSORT I I I  (as II b u t  w i th o u t  S e lec t/E xc lude ) 

S ort/m erge  and se lec t/exc lude  

W ORDMASTER
S upe rio r  fu l l  screen te x t  e d ito r  

TE X -W R ITE R
O u tp u t  fo rm a t te r  

IBM-CP/M C O M P A T IB IL IT Y  
3 7 4 0  data exchange w ith  CP /M

CASH  W IT H  O R D E R

A D D  5 0 p / l te m  P&P (M in  £1 ) and V A T  (15%)

S T A T E  C o m p u te r and D isk  s iz e /fo rm a t
Due to  D o lla r  f lu c tu a t io n s ,  Prices sub ject to  change w i th o u t

no tice .

Telesystems Ltd
P.O. BOX 12, GT. M ISSENDEN BUCKS HP16 9D D  

02406 5314

£75

£250

£185

£140
£115
£85

£85

£50

£110



♦ BOOKS
M A G A Z IN E S
SO FTW ARE N T E R P R I S E S

ROOM  PW 
8 /11  C A M B R ID G E  HOUSE  
C A M B R ID G E  R O A D  
B A R K IN G  
ESSEX IG 11 8 N T  
01-591 6511

♦
Z80 Users

Have you a Z80, or access to one ? 

Have you seen, read and digested
Leventhals Z 8 0

Osbornes Z 8 0

Bardens Z 8 0

Wadsworths Z 8 0

and Z 8 0

Assembly Language Programming £ 6 .4 5  

Programming for Logic Design £ 6 .3 0

M icrocom puter Handbook £ 7 .5 0

Instruction Handbook £ 2 .9 5

Softw are  G ourm et Guide &  Cookbook

£ 7 .9 5

No? WhYnot?
H e r e ' s  t h e  c h a n c e  t o  f i l l  t h i s  g a p  i n  y o u r  l i f e !

H O W T O O R D E R  

Send cash, cheque, P.O. or credit card no. to  

L.P. ENTERPRISES
R O O M  PW 8 /1 1  Cambridge House, Cambridge Road 

Barking, Essex 1G 11 8 N T  

All paym ent must be in sterling and drawn against a U K  bank 

Telephone orders and enquiries welcome 01-591  6511

T R A D E  E N Q U IR IE S  W E L C O M E

Some NEW Items
Compute — A super new magazine for the 6502 User 
This magazine is at present divided into four sections. 
These are 1) 6502 section, covering areas of general 
interest. 2) Business and Industrial, for both learners 
and 'doers' 3) Education — intended as a resource 
guide for teachers. 4) The 'Gazettes' — including 
articles covering specific machines, i.e. the PET, the 
ATARI, the APPLE and single board computers.
'68 Micro — Features articles of interest to the 6800 
User:- ranging from software updates to  hardware 
developments, covering such areas as SCOPE (SSB 
DOS Backspace), LIFE (a 6809 Program), INTEG 
MOD (Flex U tility ), 6809 Adaptor for the 6800 and 
Data Files.

Compute 
68'Micro 
Introduction to LOW 
RESOLUTION GRAPHICS 
6502 Assembly Language Programming 
Business With Your Microcomputer 
Running Wild
More BASIC Computer Games

Sub £17.50 s.i. £1.95 
Sub £17.50 s.i. £1.95

£5.50
£6.45

T.B.A.
£2.95
£5.50

+  M I C R O S  =  S O F T W A R E

B u s in e s s  s y s t e m s  a v a ila b le  n o w  fo r  t h e  T R S  8 0

Sales Ledger ( O P E N  I T E M / D E B T O R S  A N A L Y S I S / S T  A TE M E  N T S / 1 N V O I C E  S / V  A T / D  A Y B O O K S  e t c . )  £225
Purchase Ledger ( O P E N  I T E M / C R E D I T O R S  A N A L Y S I S / R E M I T T A N C E  A D V I C E / V A T / D A Y B O O K  e t c . )  £225
Invoicing ( U P D A T E S  S A L E S  L E D G E R / D O W N D A T E S  S T O C K / M A I N T A I N S  B A C K  O R D E R S ) £ 7 5

Stock Control ( I S S U E S / R E C E I P T S / M O V E M E N T ,  U S A G E ,  V A L U A T I O N ,  R E - O R D E R  R E P O R T S  e t c . )  200
Payroll ( W E E K L Y ,  M O N T H L Y ,  C A S U A L  S T A F F / B O N U S  S C H E M E S / C O I N  A N A L Y S I S / P A Y S L I P S  e t c . ) £218 
Nominal Ledger from £225
12 M O N T H  W A R R A N T Y  ON A L L  P A C K A G E S  -  T A IL O R E D  S Y S T E M S  TO YOUR R E Q U I R E M E N T S

FOR THE BEST IN PRO FE SS IO NAL  M ICR O  B U S IN E S S  SOFTWARE CONTACT US  DIR ECT OR CALL YOUR N E A RE ST  TRIDATA DEALER FOR A DE M O NS TRA T IO N.  

C A M B R ID G E  CO MPUTE R STORE (C A M B R ID G E )  0223 68155 I j f c C L

Smithfield House 
Digbeth 
Birmingham B5 6BS 
Tel:021 622 6085/6

CO MPUTE R DE V E L O P M E N T  S E R V IC E S  (S W A N S E A )  0792 26085

ELE CTRON S Y S T E M S  (S A N D Y ,  B E D S . )  0767 81195

A .  J.  HARDING (B E X H IL L ,  E .  S U S S E X )  0424 220391

K ATANN A M A N A G E M E N T  S E R V IC E S  (C H EL M S FO R D ) 0245 76127

OPTRONICS (T W IC K E N H A M )  01 892 8455

GPW ELECTRON ICS LTD (P ORTSMOUTH) 0705 693341
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M A IL  ORDER DEPARTMENT 

CASH WITH ORDER ONLY

PET DEMAGNETISERS
2001-8 £ 495.00 Curved Head (Mains) 4.00
3016 675.00 Cassette (Battery) 12.00
3032 795.00
C2N Cassette Deck 55.00 WORKBOOKS
IEEE to IEEE Lead 25.00 TIS WORKBOOKS (NO VAT)
PET to IEEE Lead 20.00 Set of 6 18.00
3040 Disk 795.00
Computhink 400K for CONNECTORS
8K via exp/PET 825.00 PET USER/IEEE PORT 1.25
For 16/32K 895.00 PET 2nd CASS PORT .95
800K Unit 1145.00 Covers for USER/IEEE
24K Expandapet 320.00 PORT Connector 

D52 RS232 Connectors
2.50

INTERFACES Male/Female 3.25
Small sys, Serial C 120.00 Covers 2.50
Serial B Bi-Dir 175.00
TNW2000 Bi-Dir 165.00 KIM
All IEEE/RS232 KIM 1 99.95
PETSET 1 A/D 166.00 KIM 3B 99.95
Stockists of PETSOFT & KIM 4 69.95
COMMODORE SOFTWARE

NASCOM
PAPER Nascom 1 (kit) 125.00
TCM 100 Roll 2.50 Nascom 1 (Built) 140.00
Anadex/PET 80 Col 15.00 Nascom 2 (Kit) 295.00
Teletype 132 Col 25.00 Power Supply (kit) 29.50
PR-40 Roll 1.00

SEND FOR OUR FULL
CASSETTES SOFTWARE & MAIL ORDER
C l 2 Cass Highgrade Per PRICE LIST -
10 in library cases 4.00

DUST COVERS
DISKETTES PET (All models) £5.75
PET 3040 per 10 25.00 PET 3040 £3.50
APPLE ” ” 25.00 COMPUTHINK DISK 3.00
C/THINK D/D Per 10 35.00 T/T 43 PRINTER 

Anadex DP8000 Printer
5.75
3.50

A L L  PRICES ARE EX. V AT .
PLEASE A D D  50p p&p ON SM ALL ITEMS £2.50  

ON LARGER ITEMS

A L L  GOODS DESPATCHED BY R E T U R N  OF 
POST OR YO U W IL L  BE N O T IF IE D  OF A N Y  

D E L A Y  & O F F E R E D  AN A L T E R N A T IV E  OR THE  
R ETU R N  OF Y O UR M O N E Y

D on ’t delay  
SEND d C .U  
NOW !

N am e..................................................................

Address ...................................................... ....... Phone.

Item No...

IN TEX DATALOG L IM ITED  fcAGLESCLIFFE IN D U STR IA L ESTATE, EA G LE SC LIFFE, STO C K TO N  ON  
TEES, C LEVE LA N D  TS 16 OPN, E N G LA N D , TELEP H O N E: EA G LE SC LIFFE 781193 (STD Code 0642). 

CABLES IN TEXRA D . STOC K TON  O N  TEES. TELEX 58252.

fi-e^ co
Specialists in Business Computers and Software

Appointed dealers for:

APPLE, S U P E R B R A IN , SWTP, V ID E O  G EN IE

Whatever your needs in Micro-Computers, 
we have one to suit you or your business.

From the Video Genie at £369  
Apple 2 at £695  

Intertec Superbrain at £1995  
And the SWTP 6809 from £2312

Software for all machines available: 
Sales/Purchase Ledgers, Stock Control, Payroll, 

Word Processing, Production Control, 
Mailing List etc. etc. etc.

If it doesn't exist, we'll write it for you. Systems 
tailored to exact customer requirements.

All Apple peripherals in stock, Qume printers 
from £1950, Anadex £570, Paper Tiger £585,  

Microhush £266, Word Processing programs 
from £42, Games from £4, and much more 

besides.

We're in business to  help your Business.

If you can't come and see us, phone for details, 
or send a SAE for catalogue.

All prices exclusive of V A T .

Call, write or phone:- 
G EM SO FT, 27 C H O B H A M  R O AD,  

W O K IN G ,S U R R E Y  
Telephone (04862) 22881  

Open 6 days a week, 9.30am to 5.30pm

I I I  I I J  I I l_l
J J U J U  1 | - *J_

l_ l I I I I I J  l_ l I n t e x

L&J r
C o m p u t e r s  

& >0

KEEN & C O M P E T IT IV E !

WE ARE SPECIALISTS.
'PET' SPECIALISTS. 
H A R D W A R E & SOFTW ARE.

WE H A VE  E X C E L L E N T  

STOCKS OF BOTH

Inc. a full range o f  Commodores and Petsoft; and, 
o f course, our own, such as:

Stock Control &  Invoicing £ 60

Random Entry  &  Analysis £ 40

Delivery Services £ 2 2 0

W ork S tudy £ 1 5 0

M on th ly  Planner £  7 

etc. etc. (SAE for descriptive leaflet)

I/Ve will also write programs for you that you are 
unable to do or get written.

YOU A R E  W ELCOM E TO TRY, BROWSE & P U R 
CHASE A T  OUR PREM ISES  . . .  T R Y  US!

O R D E R S  T A K E N  BY PO ST OR P H O N E : ACCESS-  

B A R C L A Y C A R D -V IS A

3 CRUNDALE AVENUE, KINGSBURY 
LONDON NW9 9PJ 01-204 7525
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ADVERTISERS INDEX

Access Data
Communications 28
ACT Microsystems 44,45
Aculab 67
Adda Computers 22
Almarc Data Systems 22,124
Barnes Consultants 126
BFI 4
Bits and PC’s 20
BNR & ES 26
Business & Leisure
Microcomputers 135
Camden Electronics 4
Carter Keyboards 28
Cassette Duplicating
Services 92
CCS 136
Comart 38,54
Commodore 37
Comp Shop 140, IBC
Computerama 123
Computer Consultancy 130
Computopia 130
CRA 18
Crystal Electronics 16
Currah Computer
Components 128
DAMS 134
Datron Micro Centre 132
DDP 107
Mike Dennis 112
Digital Data Electronics 10
Digitus 70,71 70/71
Display Electronics 127
Ensign 97
Equinox 48,139
Farmplan 132
Gate Microsystems 128
Gemsoft 138
Goregrange 6

Communications 14 Little Genius 18
GW Computers 2 Liveport Data Products 21
Happy Memories 67 L & J Computers 138
A J  Harding (Molimerx)’ 25 Logitek 58
HB Computers 
Henry’s

26 London Computer Store 14
20 Lowe Electronics 23

Hitech 126 LP Enterprises 137
Intelligent Artefacts 20 Masterpack 99
Interactive Data Systems 135 Microcentre IFC
Interface Components 17 Microdata 20
Intex Datalog 138 Microdigital 5
Keen Computers 110 Micro solve 124
Lifeboat Associates 102 Microtrend 87,89,91
Lion Microcomputers 29 Mighty Micro 78

THE 3rd
„  Personal.
Computer

J h  World

SHOW
will be held at the Cunard International Hotel 

in Hammersmith, London on

4,5& 6 SEPTEMBER 1980
Organizations interested in exhibiting should contact

TIMOTHY COLLINS
of Montbuild Ltd on

01-4861951

Mike Rose Micros 129
Nascom 8
Newbear 112,131,136
NW Computer Systems 126
Orchard Electronics 125
On-line Conferences 88
Personal Computers OBC
Petalect 135
Petsoft 82
PIPS 10
Pyral Magnetics 134
Q-Com 26
Rair 3
Research Machines 100
Research Resources 19
Rohan Computing 18
Rostronics 125
Science of Cambridge 30,31
Sharp Electronics 62
Sirton Products 133
Small Systems
Engineering 7,28
Stack Computer Services 9,27
Strumech (SEED) 53,84
Tandy 11
Tangerine 15
TECS 16
Telesystems 136
Terminal Displays 92
Terodec Systems 80
Theydon Computer
Services 108
Trans am 74
Tridata 137
TVJ Microcomputers 12,13
Wego Computers 16
Xitan Systems 24
Zenith Data 46

MULTI-USER .MULTI-TASKING 
MICRO SYSTEM S^^M
FROM £5000

For business,education and scientific use.
•  Cartridge storage 10MB to 1200MB.
#  Comprehensive utilities.
•  Word processing.
#  Multi-language (languages supported 

include Basic,Cobol, Fortran, APL, 
Pascal etc.

OEM and Dealer enquiries invited.

EQUINOX
COMPUTER SYSTEMS LIMITED
Kleeman House, 16 Anning Street,
New Inn Yard,London EC2A 3HB. 
Tel:01-739 2387 & 01-729 4460
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—  i*  
8MHz Super Quality Modulators £4.90

6MHz Standard Modulators £2.90

C12 Computer Grade Cassettes 10 for £4.00

Super Multi-rail P.S.U. + 5  - 5  + 12v £29.50

ETI Breakout Game — Chip and PCB £9.90

S100 Expansion Motherboard for
Nascom I £39.00

Anadex Printer Paper -  2000 sheets £25.00

Floppy Disks 5%”  HardsEt\Sof ̂ Sectored £3.50

Floppy Disk Library Case5 Vi' £3.50

Eprom Boards £63.00

8K Static Ram Boards — S100 £110.00

Cartridges for Grandstand £11.99

George Risk Ascii Keyboard £39.00

Cartridges for Atari 
— Full Range in Stock £13.90

Interface PET IEEE — Centronics Parallel 
Not decoded £49.00 Decoded £77.00

Interface to Centronics parallel for 
TRS80 £75.00

Verocases for Nascom 1 & 2 etc. £22.50

Keyboard Cases £9.90

• J

£29.00

r r p  £690 o n l y  £590 * vat

> SELECTRIC 
GOLFBALL

Refurbished IBM Golf ball 
Printers to new specs. 
Accepts Centronics parallel 
data. Friction feed. Prints 
at 15 cps.

^A tta ch e s  either directly or through interfaces to Pet, A p p le t  
•  1______ TRS80. Sorcerer. Nascom. Comnukit elc. f *

H ITA C H I 
PROFESSIONAL  

M O N ITO R S
9 -  £129 
12" -  £199

•  R e liab ility  Solid s t a t e  ci rcuitry  using  a n  IC a n d  silicon 
t ra n s i s to rs  e n s u r e s  high reliability. •  500 l in e s  h o r iz o n t a l  
r e s o lu t io n  Hor izontal  re so lu t ion  in e x c e s s  o f  500  lines is 
ac h ie v e d  in p ic ture  ce n te r .  •  S t a b le  p ic tu r e  Even p layed 
b ack  p ic tu re s  o f  VTR c a n  b e  d isp layed  w i th o u t  ji ttering.
•  L o o p in g  v id e o  in p u t  V ideo input  c a n  b e  lo o p ed  th ro u g h  
w ith  built-in te rm ina tion  sw i tch .  •  E xter na l s y n c  o p e r a 
t io n  (available a s  o p t ion  fo r  U a n d  C types)  •  C o m p a c t  
c o n s t r u c t io n  T w o  m o n i to r s  a re  m o u n ta b le  s ide  by s ide in a-*

s t a n d a rd  19-inch rack. ____________ ( ' •

TRS80 
LEVEL 2 16K

Fully converted to UK T.V. Standard. Comes complete with 
easy to follow manuals. UK Power Supply -  Cassette Leads 
-  Sample tapes. Special box to enable you to plug into your | 
own TV. Recommended for first time-buyers. Just plug • 

and go. Full R an g e  of S o f tw a r e  Available
M odel w i th  n u m er ic  key  p a d  £389 + VAT

N E W  REDUCED  
PRICES

8K £449
16K £549
32K £649

fforP32K95 The PEDIGREE PETS
Very popular for home & business use. 8K Microsoft Basic in 
ROM. 8K Pet 32K & 16K with new improved keyboard.

'v All with green screen.
*  \Extra cassette deck £55 Full range of software available/ •

£690
+ VAT

EXIDY  
SORCERER

RRP
£859

’  Fully built a n d  
'  h o u s e d  in a 

stylish en c lo su re  
fo r  ju s t  £325 p lus  VAT. In te r fa ces  w ith  all m icro  co m p u te r s .

T h e  N a s c o m  IM P  (I m p a c t  M atrix  Printer) f e a t u r e s  a re  
l i s t e d  b e lo w :

•  60 lines p e r  m inute . •  80 c h a ra c t e r s  per  line. •  Bi
directional prin ting. •  10 line print  buffer.  •  A u to m atic  
C R/L F .  •  96 c h a ra c t e r  ASCII s e t  (inc luding  u p p e r / lo w e r  
c a s e ,  $ , #  , £). •  A c c e p t s  8 % "  p a p e r  (p ressu re  feed) .
•  A c c e p t s  9 Vi" p a p e r  ( t ra c to r  feed) . •  T ra c to r /p re s s u re  
fe ed .  •  B aud  ra te  f ro m  110 to  9600. •  External  s ignal  fo r

‘̂ o p t i o n a l  sy n ch ro n isa t io n  o f  b a u d  ra te. •  Serial  RS232-- 
•  l_______ in terface  w ith  parallel o p t io n  available s o o n .  /  »

• r
A  PROFESSIONAL W O RD PROCESSING SYSTEM A N D  IT'S  

A  COM PUTER AS WELL.

FOR ONLY 
£3250

PET 32K — This is t h e  s t a n d a r d  32K P e t  f ro m  C o m m o d o r e .  
R eve rse  v ideo  a n d  g ra p h ic s  al low t h e  W o r d P r o  P a c k a g e  to  give 
s imple  clear  a n d  e a s y  to  r e ad  di splays.

2040 D isk  D r iv e s  Twin disk drives  a l low large  high sp e e d  
s to r a g e  for your  let ters,  o r  p a r a g ra p h s .  P lugs  in t h e  b ac k  o f  t h e  
PET.

NEC S p in w r ite r  N EC's  high quali ty  prin ter  u s e s  a print  
# \ t h i m b l e "  th a t  h a s  less  d ia m e te r  a n d  inertia th a n  a  da isy  w h e e l ,  a round ,

giving a qu ie ter ,  fa s te r ,  m o re  reliable pr inter th a t  c a n  c o p e  with 
p lotting a n d  pr int ing (128 ASCII c h a ra c te rs )  wi th  up  to  five 
c op ie s ,  f r ic t ion o r  t r a c to r  fed .  T he  r ibbon a n d  th im ble  c a n  be  
c h a n g e d  in s e c o n d s .
55 c h a ra c te r s  p e r  s e c o n d  bidi rectional printing — with  re d /  
black, bo ld, su b sc r ip t ,  su persc r ip t ,  p ropor tiona l  sp ac in g ,  
tab b in g ,  a n d  m u c h ,  m u c h  more .

W o rd P r o  II T h e  h ea r t  o f  t h e  s y s te m  — co n s is t s  o f  a  ROM a n d  
d i ske t te .  T h e  ROM is in serted  into a s p a c e  s o c k e t  inside th e  
Pet . O n e  of  t h e  m o s t  ve rsati le  W o r d  P ro ce ss in g  Package?

V
only £295 + vat

Expand your TRS80 by *1  
32K. d S r
32K Memory on board. 9  
Centronics parallel port.
Disk controller card. Real ill 
time clock. Requires Level 
II Basic. Interface for 2 

^cassette decks, complete 
with power supply.

TRS80
EXPANSIO N
INTERFACE

w d e o  lOO
12" BLACK & W HITE 

L O W  C O S T  VIDEO 
MONITOR

RRP £79

o n l y  £69 V AT

•  Ideal fo r h o m e ,  p e r sona l  a n d  b u s in e s s  c o m p u te r  s y s te m s
•  12"  d iagona l  v ideo  m o n i to r  •  C o m p o s i te  v ideo  input
•  C o m p o s i te  v ideo  in pu t  •  C om pat ib le  w i th  m a n y  c o m 
p u te r  s y s t e m s  •  S o l id - s ta te  circuitry  fo r  a s tab le  & sh arp  
pic tu re  •  V ideo  b a n d w id th  - 12MHz + 3DB •  Input  im 
p e d a n c e  -75 O h m s  •  Reso lu t ion  - 650  lines M in im um  In 
Cen tra l  8 0 %  of CRT; 550 Lines  M in im um  b e y o n d  centra l

8 0 % .
raL

-

_  ,  fo r  32K
For P e r s o n a l  or  B u s in e s s  U s e .
32K or  48K m e m o ry .  8K M icrosof t  Basic in ROM. Dual 
C a s s e t te  I /O ,  R S232 I /O .  Parallel I /O  (Centronics).  
Expansion  available th ro u g h  opt ional  ex tra  S100  | 

M o th erb o a rd .  69 Key k eyboard  including 16 key 
n um er ic  pad .

S100 FX P A N S IO N  -  £199

NASCOM IM P  
PLAIN PAPER 

PRINTER

A ll i t e m s  s o ld  s e p a r a t e ly . •  •

Your choice of freebies w ith  
every Nascom 2 purchased from  us

either FREE POWER SUPPLY 
OR FREE GRAPHICS ROM  

OR FREE VERO CASE TO 
TAKE NASCO M  2

M ic r o p r o c e s s o r s  Z80A. 8 bit CPU. This will run at 4MHz 
but is selectable between 1/2/4 MHz. This CPU has now 
been generally accepted as the most powerful, 8 bit pro
cessor on the market.
INTERFACE
K ey b o a r d  New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses standard 
Nascom, monitor controlled, decoding.
T.V . The Iv peak to peak video signal can drive a monitor 
directly and is also fed to the on-board modulator to drive 
the domestic T.V.
I.O. On-board UART (Int.6402) which provides serial 
handling for the on-board cassette interface or the 
RS232/20mA teletype interface.
The cassette interface is Kansas City standard at either 300 
or 1200 baud. This is a link option on the NASCOM-2.
The RS232 and 20mA loop connector will interface directly 
into any standard teletype.
The input and output sides of the UART are independently 
switchable between any of the options — 
i.e. it is possible to house input on the cassette and output 
on the printer.
PIO There is also a totally uncommitted Parallel I/O 
(MK3881) giving 16, programmable, I/O lines. These are 
addressable as 2 x 8 bit ports with complete handshake 
controls.
D o c u m e n t a t io n  Full construction article is provided for 
those who buy a kit and an extensive software manual is pro
vided for the monitor and Basic.
B a s ic  The Nascom 2 contains a full 8K Microsoft Basic in 
one ROM chip with additional features like DEEK, DOKE,

\ SET, RESET for simple programming, 
-------------------- W ith tree 16K RAM hoard.____________ ( *

Super Quality — Low cost printer. Tractor Feed with full 96 
ASCII character set. Accepts RS232C at band rates between 

100 and 9600 and Parallel Bit data.
-^Attaches either directly or through interfaces to Pet, Apple, 

TRS80, Sorcerer, Nascom, Compukit etc._____ [ \

£540

A N A D EX
DP8000

NASCO M -2 M IC R O 
COMPUTER

140 PCW



/O ^ A A D I II^ IT  I ll^ im  EUROPE'S FASTEST SELLING  y UM rUI\IT Um UI ONE BOARD CO M PUTER

★  6502 based system — best value for money on the market.
★  Powerful 8K Basic — Fastest around ★  Full Qwerty Keyboard ★  4K 

RAM Expandable to 8K on board. ★  Power supply and RF Modulator on 
board. ★  No Extras needed — Plug-in and go. ★  Kansas City Tape 

Interface on board. ★  Free Sampler Tape including powerful Dissassembler 
and Monitor with each Kit. ★  If you want to learn about Micros, but 

d idn't know which machine to buy then this is the machine for you.

Build, U n d e rs ta n d  a n d  P rogra m  
y o u r  o w n  C o m p u te r  for 

only a small  ou tlay.

KIT ONLY £199 + v a t  

NO EXTRAS NEEDED

AVAILABLE READY 
ASSEMBLED & TESTED 

READY TO GO FOR £249 + v a t

Specia lly  d e s ig n e d  c a s e  for  Com puk it  in o ra n g e /b la c k .  
W ith  ro o m  for ac c e s so r ie s .  £ 2 9 .50  + VAT 6 5 0 2  A s s e m b l e r / E d i t o r  f o r  C o m p u k i t  £ 1 4  9 0  VAT |

Simple Soldering due to clear and concise 
instructions compiled by 

Dr. A .A. Berk, BSc. PhD.

T h e  C o m p u k it  UK101 c o m e s  in kit fo rm  w ith  all t h e  p a r t s  n e c e s s a r y  t o  b e  u p  a n d  w ork ing ,  supp l ied .  N o  ex t r a s  are  

n ee d e d .  A ter  p lugg ing  in ju s t  p re s s  t h e  re se t  keys  a n d  t h e  w h o le  w or ld  of  c o m p u t in g  is a t  y our  f ingert ips . S h o u ld  you  

w ish  to  w o rk  in t h e  m a c h in e  c o d e  o f  t h e  6502 th e n  ju s t  p re s s  t h e  M key  a n d  t h e  m a c h in e  will b e  re ad y  to  e x e c u te  y our  
c o m m a n d s  a n d  p ro g r a m s .  By p ress ing  th e  C key  th e  w or ld  o f  Bas ic is o p e n  to  you .

T his  m a c h in e  is ideal to  t h e  c o m p u t in g  s tu d e n t  o r  M a th s  s tu d e n t ,  ideal t o  t e a c h  y o u r  ch ildren  ar i thm etic , a n d  is a lso  g re a t

fu n  to  use.

B e c a u s e  of  t h e  e n o r m o u s  vo lu m e o f  u se r s  o f  this  kit w e  a re  a b le  t o  offer  a n e w  r e d u c e d  p r ic e  o f  £ 199 +  VAT

THE NEW TRS80 SURPRISE 
-  MODEL II Fast and expandable!

M odel II o p e r a t e s  a t  tw ice  T R S - 8 0 's  high

In addi t ion  to  e i the r  32  o r  64 th o u s a n d  c h a ra c te r s  (bytes) of  in ternal  R a n d o m  A c c e s s  M em ory ,

o n e  built-in 8 "  f loppy disk s to re s  a n  ad dit ional  o n e - h a l f  million b y tes ,  including th e  Disk

O pe ra t ing  S y s te m .  A nd  y ou  c a n  easi ly ex p a n d  up  to  a  fo u r -d i sk  s y s te m  fo r  up  to  two-million b y te s  o f  s to rag e .

M odel II f e a tu re s  u p p e r  a n d  tow er c a s e  let ters. Its built-in 12”  h igh-reso lu tion  v ideo  m o n i to r  d isp lays  24 lines of  80 

no rm a l  c h a ra c te r s .  T h e  profesional 76 -key key b o a rd  (w ith  "c a lc u la to r"  keypa d)  inc ludes  a d v a n c e d  f u n c t io n s  s u c h  as  

Contro l , E sca pe ,  C aps ,  Hold,  R ep e a t .  T h e  key b o a rd  is d e t a c h a b le  a n d  m o v e a b le  fo r  c o n v e n ie n t  d a t a  en try .

You g e t  t h e  e n h a n c e d  Level III vers ion  o f  T R S-8 0 's  a l r ead y - fam o u s  Level II BASIC  lan g u a g e  a n d  " T R S D O S "  opera t ing  
s y s te m ,  au tom at ica l ly  lo ad e d  in m e m o ry  w h e n  y ou  " p o w e r  u p . "  (A b o u t  24K of  RAM is u s e d  by this  so f tw a re .)

Each t im e  you p o w e r  up ,  Model II th o ro u g h ly  t e s t s  itself to  insure  p ro p e r  op era t io n .  Your c h o s e n  p ro g ram  c a n  a p p e a r  

im mediately , w i th o u t  an y  in te rm e d ia te  s t e p s  o r  q u e s t io n s  t o  a n sw e r .

Versatility ... plug-in expandability
Built-in i n p u t /o u t p u t  capab il i ties include tw o  RS-232C c h a n n e ls ,  a n d  o n e  C en tro n ics  parallel por t.

Fu tu re  ex p a n s io n  is provided  fo r th ro u g h  fo u r  plug-in  s lo ts  fo r  op t ional  PC boards .

64K 1-Disk Model II £2250.00 VAT

1 D ISK EXPANSION  
Room for 3

500K per Drive gives total 
of 1.5M Byte — 1 Drive plus Cabinet £799 +  VAT

W hy do people buy more from  
C O M PSHO P than anywhere else?

★  LARGER S T O C K S  — w e  hardly ever  run  o u t  
★  G O O D  SER VICE — w e  give e x t e n d e d  w a rra n tie s  o n  all o u r  p ro d u c ts .

★  EXCELLENT REPAIR SERVICE — T h ro u g h  C o m p u c a r e  w e  repai r a n d  m ain ta in  m o s t  
m a k e s  of  personal  c o m p u te r s .

LAST YEAR W E SU P P L IE D  TO THE PUBLIC -  LARGE &  SM A L L  
16 ,000  Television G a m e s  Ef 7 ,0 00  C o m p u te r  S y s te m s

C o m p u c a r e  is a c o m p a n y  th a t  h a s  b e e n  s e t  up  to  p rov ide  servic ing 
a n d  m a in t e n a n c e  fo r  t h e  p o p u la r  m a k e s  o f  m ic ro - c o m p u te r s  i .e.  Sorce re r ,  
P e t ,  App le ,  T R S8 0 ,  N a sc o m ,  C om puk it .  O ur  c h a rg e s  a re  £7 p e r  hour  
p lus  par ts.

B e c a u s e  o f  t h e  ex te n s iv e  ra n g e  o f  s p a r e  p a r t s  s t o c k e d  y ou  c a n  usually  e x p e c t  y our  m icro  to  
b e  re paired  w ithin 10 d a y s  fo r  a n  a v e ra g e  c h a rg e  of  £14  labour.

C o m p u c a r e

E m erg en cy  24 hour  repairs  c a n  b e  han d le d  fo r a  £10  s u rc h a rg e  w h e re  possible .
^  C o m p u k its  a n d  N a s c o m s  u n su cc ess fu l ly  c o n s t ru c t e d  will b e  c h a rg e d  a s ta n d a rd  £25.

Please add VAT to all prices — Delivery at cost, w ill be advised at time of purchase. Please make 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 
OPEN • 10 am • 7 pm — Monday to Saturday 
Close to New Barnet BR Sta t ion  —  M oorga te  Line.

NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933
“ Europes Largest Discount 
Personal Computer Store”

COMPCOMPUTER
COM PONENTS

(Part of the Compshop Ltd. Group)

THE A TA R I VIDEO  £ 99  
COM PUTER SYSTEM

A ta r i 's  V id e o  C o m p u te r  S y s t e m  n o w  o f f e r s  m o r e  th a n  1300  

d if fe r e n t  g a m e  v a r ia t io n s  a n d  o p t i o n s  in  t w e n t y  g r e a t  G a m e  

Program T M  ca r tr id g es !

H ave fun  while y ou  sh a r p e n  y our  m en ta l  a n d  physica l  coord ina t ion .  
Y ou c a n  p lay rousing , cha l lenging , s o p h is t ic a te d  v ideo  g a m e s ,  t h e  
g a m e s  th a t  m a d e  Atari  f a m o u s .
You'll  h a v e  thrill a f te r  thrill, w h e th e r  y o u ' r e  in t h e  th ick  o f  a  dogfight , 
sc re e c h in g  a r o u n d  a  ra ce track ,  or  d o d g in g  a s te ro id s  in a n  alien 
galaxy. W ith  c r isp  b right  co lo u r  (on  co lo u r  TV) a n d  incredible,  t rue -to-  
Irfe s o u n d  e f fec t s .  W ith  special  ci rcuits  t o  p ro t e c t  y o u r  TV.

C a r tr id g e s  n o w  a v a i la b le  All a t  £13 .90  e a c h  +  VAT 

Basic M aths ,  Airsea Batt le , Black J a c k ,  B reakou t ,  S u rro u n d ,  
S p a c e w a r ,  V ideo  O lym pics , O u t law ,  Basketball , H u n t  Ef Score * ,  
S p a c e  W a r ,  S k y  Diver, Air S e a  Batt le  C o d eb re ak e r* ,  M inia ture  Golf. 

Extra P ad d le  Contro lle rs  ‘ K e yboard  Contro lle rs
-  £14 .90  + VAT -  £ 1 6 .90  +  VAT



My best Apple programs 
are on long-term deposit i: 

the City... 
it pays rather well!”

We brought the first five Apples into the U.K. in November 
77, with every penny we had. In November '79, we find 
several thousand throughout the country.
THANK YOU  Apple owners.
Now we'd like to help you re-coup your investment by 
cataloguing and supporting the best Apple programs in the 
U.K. The Apple Software Bank is more like an old penny 
bank than a major clearing bank, but we know you'll help it 
grow. Telephone Stephen Derrick on 01-626-8121 to 
discuss your investment.
A T T E N T IO N  ALL  Estate Agents, Employment Agencies, 
Yacht Brokers, Antique Dealers and Motor Traders.
Find out about FINDER SOFTWARE!

SOME BLUE CHIPS
TESKIM. This ROM  will simulate the Tektronix 4010 family 
of graphics terminals. It's rather good!
UPPER LOWER CASE A D A P TO R  A chip for the chap 
considering word processing.

NEW ISSUES
We are continually trying to bring the latest add-ons for your 
Apptes. Please phone for the latest product information and 
data sheets.

NEW PRODUCTS
8" S H U G A R T  DISKS  giving 1 2 Megabytes A twin drive (with 
room for a third.) disk system with contro ller and software, 
give tremendous commercial possibilities £2350 Excl. 
V.A.T
WORD PROCESSOR  Ask about our Apple II Plus word 
processor package. Complete System with Diablo 1650 
Daisy-Wheel Printer. £4250 Excl. V.A.T.
PERSONAL C OMPU TER  PRINTERS. Sensational 40 & 80 
Character printer (graphics options) from £243 Excl. V.A.T. 
Interfaces for Apple, Pet & TRS 80. High quality silent 
printers. It's your choice!
A /D  B O A R D  At last we have either an 8 bit or 12 bit A/D card 
for Apple. Excellent spec from £125 Excl. V A T 
APPLE PASCAL  £296

Personal

Limited
194-200 Bishopsgate,London EC2M 4NR.

Let us advise you about C O LO U R  DISPLA Y on your Apple.
Contact Technical Services.


