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SWORNUSER
EXHIBITION
BBC MICRO • ATOM • EL
Cunard Hotel London W6

25 - 28 August

As you' l l  have read in last
month 's Acorn User, th is  year
sees the f i rst  Acorn  User
Exhibit ion to be held at  the
Cunard Internat ional  Hotel ,
Hammersmith,  London  W6,
August 25-28.

You' l l  f ind everyth ing you
need to make the most  of
your micro at the Acorn User
Exhibit ion:

•  Hardware
•  Software
•  Add-ons
•  Books

And, o f  course, Acorn User
magazine.

Admission wi l l  be E2 fo r
adults and E l  f o r  chi ldren. I f
you're a subscr iber  to the
magazine, l ook  out  for half-
price entry vouchers nearer
the t ime of  the show.

Reduced pr ice admiss ion
will also be avai lable for
school part ies. Fo r  further
details, wr i te  to:

John Jones  or Susan Phipps
Acorn User Exhib i t ion
20 Orange Street
London WC2H 7ED
Tel: 01-930 1 61 2
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Techniques
Hash tables, introduced by
Stan Froco
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Hints and tips
Logic made easy thanks to
Joe Telford and the Beeb

•
Recursion and graphics
Jim McGregor and Alan Watt
translate some of the best ideas
around for your Beeb

How to submi t  ar t ic les:  You are welcome to send articles to the Editor of
Acorn User for publication. Acorn User cannot undertake to return them unless a
stamped addressed envelope is enclosed. Articles should be typed or computer
written with double l ine spacing. Black and white photographs o r  trans-
parencies are also appreciated. If submitting programs a cassette or disc is vital.
Payment is E50 per page or pro rata. Please indicate if you have submitted your
article elsewhere. Send articles, reviews and information to: The Editor, Acorn
User, 53 Bedford Square. London WC1B 3DZ.

JULY 1983
NUMBER TWELVE

0 0 0

•  :  . 4 %

•  0 0  :
0 0 0 :

Handling strings
Its a tricky task handling strings,
so follow Ian Copestake's advice
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Procedure variables
Two very useful ideas for
passing variables

Beeb Forum
Experts units under
Ian Birnbaum's banner

Beeb aids the blind
Thomas Vincent outlines
some OU techniques
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Second keyboard
Paul Beverley sets up a
simple DIY project
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Atom Forum
Barry Pickles hands out the
best wrinkles

•••::•
i •_.:

Atom sounds
Gabriel Gilson makes some
crashing noises

Subscription Information: Send
your cheque or postal order made
payable to Addison- Wesley Publishers
Ltd to: Acorn User. BKT (Subscription
Services) Ltd. Douglas Road, Tonbridge,
Kent INS  2TS. England. Tel: (0732)
351216 Telex: 95573
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REEBt BRAILLE tig THE BLIND
W i t h  t h e  introduction o f  a  n e w
micro, t h e r e  no rma l l y  f o l l ows  a
range o f  i n p u t / o u t p u t  d e v i c e s .
These m a y  i n c l u d e  j o y s t i c k s ,
alternative keyboards, speech input
and ou tpu t .  General ly,  t h e s e  a r e
aimed a t  t h e  le isure market, b u t
their adaptat ion f o r  t h e  d isab led
has been an interesting development.

In t h e  past,  t h e  d isabled have
been assisted with equipment that
is very specialised and, consequently,
costly. W i t h  m i c r o  h a r d w a r e ,
adaptations c a n  b e  a c h i e v e d
through so f tware  -  impor tan t  i n
relation to cost.

The B B C  m o d e l  B  h a s  b e e n
used with alternative input devices
and syn the t i c  s p e e c h  o u t p u t  t o
provide a configuration that can be
used i n  schools fo r  the b l ind and
partially sighted. With the exception
of t h e  in ter face f o r  t h e  Perk ins
brailler, the applications described
in this art icle have been achieved

through s o f t w a r e  d e v e l o p e d  f o r
commercially available hardware.

Early in  1982, the MEP and Dol
funded a  p r o j e c t  a t  t h e  O p e n
University to investigate the use of
the B B C  m i c r o  f o r  t h e  v isua l l y
handicapped i n  s c h o o l s .  T h i s
followed t w o  successfu l  years  o f
using micro and speech synthesisers
in t h e  h o m e s  o f  b l i n d  O U
undergraduates. T h e  ob jec t ive  o f
the new project  was t o  develop a
range o f  s o f t w a r e  t h a t  w o u l d

provide programming in Basic and
computer-assisted learning.

T h e  hardware i n  current  u s e  i s
shown in figure 1. Interfaced to the
BBC micro is a Star Microterminals
concept k e y b o a r d ,  a  V o t r a x -
Type'N'Talk speech synthesiser, and
a Perkins brail ler. The  las t  i s  t h e
standard device used b y  the bl ind
to p r o d u c e  h a r d c o p y  b r a i l l e
(combinations of  dots produced by
pressing the six main keys). I t  has
been adap ted  b y  a d d i n g  mic ro -
switches u n d e r  e a c h  k e y  w h i c h
transmit signals via an interface to
the user port.

The interfacing o f  t h e  Perk ins
brailler i s  important as i t  gives an
opportunity t o  a s s i s t  i n  b r a i l l e
teaching. A  y o u n g  p e r s o n  m a y
have difficulty in 'reading' what they
have t yped  because  the i r  tact i le
sensitivity to the raised brail le dots
may b e  a t  a n  e a r l y  s t a g e  o f

BBC micro flanked by Perkins Brailler, with Votrax on top of the monitor
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development. Hence,  p rov id ing  a
spoken output offers some help.

One o f  t h e  teaching programs
allows a  pupi l  t o  type in any word
which i s  s p o k e n  a n d  c a n  b e
repeated o r  corrected. O n c e  t h e
program is loaded by the pupil only
needs t o  u s e  the  Perkins brail ler.
The teacher can access a complete
record of  the pupil 's work from the
micro keyboard at any time. For the
partially s igh ted ,  t h e  w o r d s  a r e
displayed d u r i n g  t y p i n g  w i t h
double-height characters (mode 7).

Enhancement o f  tactile sense is
achieved with a  concept keyboard.
which has 128 individual sensitive
areas. Over lays  a r e  u s e d  w h i c h
have brai l le-embossed characters
(a character occupies one individual
area, and  i s  selected b y  pressing
one adjacent area). I n  this way all
of the 63 brail le characters can be
represented and selected. Programs
developed f o r  the  Perkins brai l ler
have a procedure which makes the
output from the  concept  keyboard
compatible with i ts  output. Hence,
the s a m e  program c a n  b e  u s e d
with e i t h e r  i n p u t  d e v i c e .  T h e
program recognises wh ich  dev ice
is b e i n g  u s e d  b y  t h e  r a n g e  o f
ASCII va lues:  c o n c e p t  keyboard,
128-255: Perkins brailler, 1-127.

The Votrax-Type'N'Talk provides
an unlimited vocabulary for various
applications. I n  some cases look-
up tables are  incorporated. These
change the text before i t  is sent to
the speech synthesiser to  achieve
improved pronunciation. For example
the w o r d  ' e r ro r '  i s  p r o n o u n c e d

Star Microterminals  keyboard wi th bra i l le-embossed overlay

better if it is changed to 'airor. This
technique is  adopted with a  Basic
interpreter modif icat ion t h a t  g ives
programming facilities with synthetic
speech a s  t h e  output  medium. A
screen c a n  b e  u s e d ,  b u t  t h e
interpreter i s  designed fo r  a  b l ind
person, hence  i t  i s  assumed tha t
programming c a n  b e  a c h i e v e d
without v isual  output.  Fu l l  ed i t ing
with the  'copy a n d  'cursor keys is
available.

An i m p o r t a n t  f e a t u r e  i s  t h a t
Basic p rog rams  wr i t ten  w i t h  t h e
standard interpreter wil l  run  under
the modif ied interpreter. This helps
a teacher writ ing a  program fo r  a
visually handicapped person where
program d e v e l o p m e n t  o r  d e -
bugging i s  m o r e  c o n v e n i e n t l y
carried o u t  w i th  a  screen d isp lay
rather t h a n  s p e e c h .  T h e  o n l y
restrictions w i t h  t h e  m o d i f i e d
interpreter are the use o f  mode 7,
and H IMEM must not be changed.
All o t h e r  fac i l i t ies  a r e  ava i lab le
although graphical representations
do no t  have an immediate speech
equivalent.

It i s  h o p e d  t h a t  t h e  text- to-
allophone speech ch ip  from Acorn
will provide h igher  quali ty speech
at a  l o w e r  c o s t  a n d  c a n  b e
incorporated into the configuration
already developed. Existing software
has been designed with this change
in mind.

Al least  f o r  one  sect ion o f  the
disabled community. the exploitation
of commercially available hardware
through software development has
become possible.

Sold out?
It need never
happen again
YOUR LOCAL newsagent will be
pleased to keep by a copy of
Acorn User each month to make
certain you never miss it.
Many newsagents even deliver
the magazine straight to your
door with your morning
newspapers w h i c h  means you
receive it as soon as possible.

To take advantage of these
services, complete the coupon
below (or a copy) and take it
round.
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To my newsagent:
LI Please put by a copy of

I A c o r n  User magazine I
for me to collect each

I m o n t h .

Please deliver a copy ot
Acorn User to my door I
each month.

1 Name

Address

Acorn User is distributed
to the News Trade by

I  Magnum DistributionLtd. Tel: 01-583 0961
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