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TALKING LARGE SCREEN TYPING SYSTEM

Desi gner: Mar k  East erday
Di sabl ed Coordi nator: Maureen  Canner, Bri dge Program
Super vi si ng Pr of essor: Professor Philip H Viall
El ectri cal Engi neering Technol ogy Department
Sout heast ern Massachusetts Uni versity
North Dartmouth, MA 02747
| NTRODUCT| ON SUMVARY OF | MPACT
The Talking Large Screen Typing The wuser of the Talking Large Screen
System is a conbination of hardware and Typing System is a 13 year old girl who
software which enables a severely has Cerebral Palsy. She is alnobst totally
visually inpaired girl who also has blind and lacks fine motor control. She
Cerebral Palsy to produce printed is unable to wite with a pencil and she
docunents. The system consists of a cannot read normal size text even with
computer,a Vvoice synthesizer, a printer gl asses. She is able to see bold type
capable of producing large, bold letters double size letters by holding them wthin
and the Talking Large Screen Typing a few inches of her eyes and she is able
System program to read the 2 inch high letters on the TV
Every character which is typed is screen from a distance of about 2 feet.
both spoken by the synthesizer and Prior to receiving the Typing System
di splayed on the nonitor screen. The she had no way to produce legible witten
monitor reproduces each character in 2 wor K. No effort had been nade to teach
inch high letters and is capable of her to type because she could not see the
displaying 5 lines of text wth 8 keys nor could she see the letters
characters per line. The user can produced by typewiters. Al of her
backspace to nmke corrections. school work was dictated, a process which
The contents of the screen is sent was made difficult by her severe speech
to the printer by pressing the "print" i mpedi nent . Her reading was at |east
key. The printer is configured to print several years behind grade |evel.
up to 40 characters (one full screen) of It has taken her some time to find her
enlarged characters on each Iine. way around the keyboard but she is doing
wel | . Large letters were glued over the
key caps which she could see by bringing
her face down to within a few inches of
the keyboard. As the letters gradually
: fell off, they were not replaced.
THIS I8 Today she is able to do nost of her
FUN writing without assistance. Her sight
word vocabulary has quadrupled and she
does nore reading on her own. For the
first time, she can wite a letter
unassi sted, sonething she is doing with
greater frequency.
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TECHNI CAL DESCRI PTI ON

The system uses a Radio Shack TRS-80
Col or Conputer, a 21 inch television
receiver, a Votrax voice synthesizer, a
line printer and the Talking Large Screen
Typing System program

As keys are pressed on the keyboard,
the text appears in large print on the
screen. The infornmation is also sent to
the speech synthesizer to be spoken. The
synthesizer is sent three types of data:
data to be spoken, commands, and data to
be sent to the printer. If the
synthesizer is sent a command to speak
the data it is sent, it wll echo each
key as it is pressed. For exanple, if
the "A" key is pressed, the synthesizer
will speak "A" If the "," key is
pressed, the synthesizer wll speak
"comma." This gives immediate feedback
to the user, so she wll be aware if she
presses a different key than intended.
If an error is made, there is a backspace
function key which wll delete the |ast
character pressed. This key is also
echoed by the synthesizer which speaks
the word "backspace."

DEAR PROF CORY

In this way, the wuser can fill t he
screen with text. The screen can hold 5
lines with 8 characters to a |line. At any
time the entire screen full of text can be
spoken by the synthesizer, or it can be
sent to the printer. VWhen the print Kkey
is pressed the synthesizer is sent
commands by the conputer which tell it not
to speak the following data, but to send
it on to the printer. Before sending the
text, the synthesizer first sends control
codes to the printer which set it to print
in quadruple size bold letters. Once a
portion of text is printed, the screen can
be cleared by pressing the clear key and
the wuser can then begin typing a new
I'ine. This allows for docunents nmnuch
longer than the 40 characters which the
screen can hold.

As is the case with other
described in ‘this chapter, the system
software was burned into EPROM so that no
loading of tapes or disks is required.

The total system wll cost about $825
to duplicate not including the television
receiver which was donated.

systems

THANK YOU VERY MUCH FOR MY COMPUTER. I
USE IT FOR EVERYTHING. NOW I CAN WRITE A
LETTER TO YOU AND SAY THANK YOU LIKE THE
OTHER KIDS DO. THANK YOU VERY MUCH.
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"TYPING TUTCR

Desi gner: Leonard Bean
Di sabl ed Coordi nator: Laurie John, Janes L. Maher Center
Super vi si ng Pr of essor: Prof essor Lester W Cory

El ectri cal and Conputer Engineering Departnment
Sout heast ern Massachusetts Uni versity
North Dartnouth, MA 02747

| NTRODUCTI| ON SUMVARY OF | MPACT
The typing tutor is a hardware - A 25 year old man with Cerebral Palsy
software system designed to enable a was offered enploynent as a telephone
person to practice accurate typing. Its switchboard operator provided that he
purpose is to give a disabled person, who could denobnstrate that he had the ability
lacks the physical ability to wite wusing to route incomng calls to the proper
a pencil, the opportunity to inprove his extension and take nmessages for those
typing skills with the objective of unavailable to answer the phone.
securing enploynent. He is able to speak and he has the
The program displays sentences one dexterity to handle the buttons and |Ievers
at a time on the conputer screen and on the «call director. The problem cane in
waits for the sane sentence to be entered taking nmessages. Not only was he unable
from the keyboard. Each tine a character to wite legibly with a pencil, he had
is pressed, the conputer responds wth a never learned to type. A conputer system
t one. There are two different tones, one was custom designed for him wth
for correct entries and one for incorrect pre-programmed nanmes of enployees and
entries. Only correctly typed characters frequent <callers and stock nessages which
are displayed on the screen. can be printed with the touch of a single
Wien a sentence is conpletely key. Mbst nessages can actually be taken
entered, the user presses the ENTER key and printed with only 4 key strokes
and the system displays the nunber of including the nessage, the callee’s nane,
characters typed and the percentage typed the caller's name and verification of the
correctly. Another sentence is then caller's phone nunber. Nonst andar d
di splayed and the conputer continues to messages can be tape recorded for
calculate and display the wuser's transcription |later. The system didn't
cunul ative score. work out because he couldn't find the keys

he needed in a reasonable tine.
Commercially available typing prograns
didn't seem to help.

The Typing Tutor worked well. The
sentences were chosen to capture his
interest and they did. The score box |et
everyone who went by know how well he was
doing and also how nuch. He worked hard
to get the nunbers in the score box as
high as possible each day.

The system acconplished its

obj ective. Today he is enployed for the
first tine in his life and he is doing
wel | . The Typing Tutor changed his
attitude from "I can't" to "I Can."
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TECHNI CAL DESCRI PTI ON
The program (shown below) is witten
in Basic and runs on a Radio Shack TRS-80
Col or Conputer, although it is
sufficiently generic to run on
conputers which accept Basic
uses the conputer's standard
i nput .
When

nost  snal
The system
keyboard for
the program is first
of 150 sentences is
di splayed on the screen
are up to 32 characters
no punctuation. The user
duplicate the sentence by
letter at a time directly under the
di spl ayed sentence. The program waits
for input from the keyboard, and checks
each character as it is typed to see if
it is correct. Capitalization is not
checked. Incorrect keyboard entries are
responded to with a low frequency tone
only. When the correct key is pressed, a
different tone sounds and the character
is displayed on the screen. A typed
character will only appear the screen
if it is the correct entry t he
sent ence
When

run, one

randomy selected and
The sentences

long and contain
is expected to
typing it one

on
in
sentence has been
ENTER to

the entire
typed, the nessage "press
continue" appears on the screen. Once
the ENTER key is pressed, the numeric
results are wupdated and displayed at
top of the screen. The first nunber
displayed is the total nunber of
characters typed and the second
percentage of these which were
correctly. The next sentence
is also displayed, replacing
one.

t he

is the
typed
to be
t he

typed
previous

After
correctly
di spl ayed.
curmul ative
keyst r okes

each sentence is typed
the results are updated

The displayed data is

showing the total nunber of
since the system was turned
and the percentage of those which were
correctly typed. To reset the scores
the program nust be stopped and
restarted.

and

on
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The program was converted to tokens
which were then loaded into an EPROM The
EPROM was then placed in a socket which
had been previously "piggy backed" over
the Extended Basic ROM A junmper in the
cartridge port causes the system to boot
from address CO000 which was |oaded with a
routine to boot strap the tokens into RAM
and begin program execution. Thus the
program conmes up running each time the
system is turned on with no need to |oad
anything from tape or disk

The only cost incurred was that for
the conputer, the EPROM socket and the
EPROM A borrowed TV set was used as a
video nonitor. Total cost is $175
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DATA A PENNY SAVED IS NOT WORTH MUCH
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"Tal ki ng Press- The-Pi cture Conmmuni cat or "
A Direct Select, Miltiple Page Conmunication
Device for a Non-Reading, Non-Speaking Person

Desi gner: Susan Toland
Di sabl ed Coordi nator: Ronald St. Martin, Fall River Public Schools
Super vi si ng Pr of essor: Prof essor Lester W Cory

El ectrical and Conputer Engineering Departnment
Sout heastern  Massachusetts Uni versity
North Dart nmout h, MA 02747

| NTRODUCT| ON youngster has Cerebral Palsy and is

The Talking Press-The-Picture noderately retarded. He is unable to
Communi cator was designed to enable a speak, wite or gesture. He has not
physically disabled, speech inpaired learned to read but he does recognize a
person who can not read but who has sone few words and sone numerals. He
manual dexterity to conmmunicate by communi cates "YES'" and "NO' through a
selecting from anong one hundred and conbi nation of eye nmotion and guttural
twenty different user - appropriate, sounds. H's teachers have been frustrated
pr e- progr amed sent ences. The system in their attenpts to elicit reliable,
consists of a Radio Shack Color Conputer, meani ngf ul responses.
a TV/nonitor, a Votrax speech The Talking Comunicator has nmet wth
synthesi zer, a TRS-80 Color Computer al nost i mredi ate  success. A though the
El ectronic Book, a custom fabricated user lacks the physical dexter ity to
switch box, a set of ten custom overlays, i ndependently turn pages, he is able to
custom software, and suitable indicate through eye gaze and facial
interconnecting cables. expressions when he needs to have pages

The wuser or therapist first turns to t ur ned. He seldom initiates communication
one of the ten pages in the Electronic but he does use the system appropriately
Book, each of which contains twelve to respond to questions. Perhaps the nost
pi ctures. The wuser or therapist then val uable feature of the system is the
rotates the ten position page selector t eacher - programmbl e page. This is used
switch to the position which corresponds on a daily basis to teach such concepts as
to the page nunber of the chosen page. size, shape and colors.
The wuser nmay now cause the system to The system has nmmde it possible for
speak by pressing on one of the twelve this youngster to comunicate wth his
pictures on the page. Each picture is teachers and therapists and even wth sone
associated wth a corresponding sentence other students in his classroom It is
in the conputer's nmenmory which wll be the first system in which he has shown any
spoken by the speech synthesizer when interest and the first which he has
sel ect ed. Pressing on the picture of a denonstrated the ability to use. For now
drinking glass wll cause the system to it is an appropriate device but it is
speak, "May | have a drink, please? " for hoped that eventually he wll outgrow it
exanpl e. and nmove on to a nore sophisticated

Nine of the ten pages are "fixed" in system.

that the wuser cannot change the sentences
on these pages wthout nodifying the
program Page 10, however, cones up

bl ank each tine the system is turned on
and is programmed each day by the teacher
or therapist with sentences appropriate
for that day's activities.

SUMVARY OF | MPACT

The Talking Press-The-Picture
Communi cator was designed to enable a
severely disabled, non-vocal youngster to
express his basic wants and needs and to
enable him to respond to questions. The
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TECHNI CAL DESCRI PTI ON

The system consists of a Tandy Color
Computer with custom software |oaded into
an EPROM a speech synthesizer, a Color
Computer "Electronic Book" simlar to a
Koala Pad, a custom fabricated swtch box
"page selector" and interconnecting
cabl es. If facilities are not, available
to transfer the software to EPROM then
the software can be loaded into the
computer's RAM from tape or disk. The
software is sufficiently non-system
specific that it can be transported wth
little nmodification to other "Basic
speaki ng" conputers. Except for the
custom EPROM pack which was inplenented
by soldering a socketed EPROM directly
over the Extended Basic ROM the conputer
is unnodified.

The speech synthesizer is a Votrax
Personal Speech System Mdel 200 which is
driven by the serial port of the Color
Conmput er . Interface data from the 4 pin
din plug of the conputer to the DB-25 of
the speech synthesizer is as follows:
Pins 2-4 respectively of the nmale din
plug are connected to pins 4(cts),
7(ground) and 3(data) of the male DB-25
connect or. Pin 1 of the din plug is not
connect ed. The 8 DIP switches on the
rear panel of the synthesizer are used to
select the proper baud rate, parity,
protocol and interface ports. For
interface to the Color Conputer, the
correct switch settings are 00100100
which selects serial transm ssion, 600
baud, RTS handshaking, 7 data bits, 1
start bit, 1 stop bit and no parity.

The Electronic Book is a touch pad
which looks to the joystick ports Iike
two 100K ohm potentioneters. Touchi ng
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the wupper half of the pad varies the
signal at joystick port 2; touching the
lower half varies the signal at port 3.
The software causes the conputer to
repetitively scan ports O3 |ooking for
changes in either the setting of the page
selector or in pressure on any of the 12
touch sensitive areas of the pad . A
simulation of the Electronic Rook may be
fabricated wusing discrete switches
connected in parallel wth elements of a
resistor network. This schene enables

one to construct a touch sensitive pad of
any reasonable dinmension by choosing
switches of appropriate surface area.

The page selector switch box connects
to the conputer joystick port 0 via a 6
pin din plug and a 3 conductor cable.
The box consists of a network of 9
resistors connected in series around the
circunference of a 10 position rotary
switch. One end of the network is at
ground potential (pin 3 of the din plug),
one end connects to the 5 volt supply
(pin 5) and the arm of the switch
connects to the joystick input of the
conmputer (pin 1). In theory, the
resistors in the netwirk should be of
equal val ue. In practice, the two end
resistors nust be different in order to
conpensate for the internal current
limting resistor in the joystick
circuit. If 10K ohm resistors are used
for R2 thru R8 then R1 and RS9 should be
about 3300 ohns each. Some "trinmng" of
these values may be necessary due to
variations in characteristics between
different production runs of the Color
Conmput er .

Copies of the system software nmy be
obtained from the P.I.
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"SINGLE SWTCH, ROTATING ARM
SCANNI NG PI CTURE COMVUNI CATOR"

Desi gner: David English
Di sabl ed Coordinator: Jaryl Sciarrappa, Kennedy-Donovan Center
Super vi si ng Pr of essor: Prof essor Lester W Cory
El ectrical and Conputer Engineering Departnment
Sout heast ern Massachusetts Uni versity
North Dartmouth, MA 02747

I NTRODUCTI ON when the arm is over the picture that

The single switch, rotating arm conveys the idea that he or she is trying
scanning picture conmmunicator is a to conmmunicate. The speed of rotation can
communi cation device for use by be varied to suit the ability of the user.
physically disabled persons who have the
physical ability to operate a single SUMVARY OF | MPACT
swi t ch. An appropriate switch can be The Rotating Arm Scanning Picture
chosen to match the ability of the Communi cator was built for use by a
i ndi vi dual user. non-vocal, multiple disabled child to

Users for whom the system is facilitate basic conmmunication, to
appropriate nust have the desire and introduce the concept of a scanning
intelligence to comunicate and the alternative communication device and to
mental ability to associate pictures wth aid in proper control switch selection.
the idea or concept to be comunicated. Initial use of the system has been
It is presuned that system users are limted to activity selection wth
unable or unwilling to read. drawi ngs of activity choices being placed

The comunicator operates in one of in four of the twelve pockets. Wth
two nodes depending upon whether the coaxing, the child is able to nake
therapi st chooses to wuse a nonentary appropriate use of the system to choose
control switch or a push on - push off anong alternative activities. In tinme,
swi t ch. Wth a nonmentary switch in the use of the conmmunicator may become
place, the arm turns for as long as the more of an activity in itself.
switch is held closed. Using a push The prime objective of having the
on-push off switch results in the notor child enploy an alternative device for
being turned ONOFF wth alternate pushes comuni cation is being realized and the
of the swtch. In either case, when the secondary objective of having the child
switch is enabled, the arm rotates, devel op dexterity in the use of an
passing over the pictures that are on the appropriate control switch is also being
face plate. The user opens the swtch met.
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TECHNI CAL
The
drive notor

DESCRI PTI ON
unit consists essentially of a
which turns an indicator dial
which points to any one of a dozen
transparent pockets containing pictures
or illustrations. The notor is started

and stopped by closing and opening an

external switch which is plugged into a
jack on the front panel.

The device is light weight and
battery powered and can be used in the

home as well as
non- speaki ng

in public to allow the
person to communicate needs,
desires and feelings, or to respond to
questions. The illustrations on the face
plate can be changed as new ideas and
thoughts are needed in the "vocabulary"
of the wuser.

The face plate of the device is a
14" X 16" piece of white, scratch
resistant Lucite. The face plate also
serves as the mounting chassis for the
remai nder of the conponents that nmeke up
the device.

On the face of the commnicator,
illustrations are held in place in a
circular pattern around the rotary
indicator, in the same nanner that
nunbers are arranged around the
circunference of the face of a clock.
The individual pictures are slipped
transparent "pockets" nmade of clear vinyl
which are permanently affixed to the face
plate of the communicator. The indicator
is attached through a hole in the center
of the face to the shaft of the drive
not or .

The

the

into

drive unit of the comunicator
is an inexpensive DC notor that is sold
for use as a barbecue rotisserie notor.
The only power necessary to operate the
unit is obtained from one standard "D"
size  battery. As supplied by the

manuf acturer, the notor has no ON OFF
switch. It is ON any time that the
battery is installed. It is necessary
open the notor case and disconnect the
wire leading from the positive termnal
of the battery to the notor. This wire

to
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wires about 15
to the positive
the other
termnal of
this pair is
conbi nation of the
control rheostat.

is replaced with a pair of
inches long; one connected
termnal of the battery,
connected to the positive
not or . The free end of
routed to the series
input jack and speed

The input jack is a quarter inch phone
jack nounted in the lower corner of the
face plate. The speed control is a 5 ohm
wire around rheostat rated to handle the
starting current of the nmotor - about 300
ma. As the resistances is varied from O
to 5 ohns the notor speed drops from about
4 RPM to about 1.5 RPM

A less expensive way to
speed is to connect a diode in series wth
the motor and connect a SPST toggle switch
in parallel with the diode to switch it in
and out of the circuit. Wth the switch
open, the forward resistance of the diode
is in series with the motor which drops
the notor voltage to about 1.0 volts
slowing the notor to about half speed.
Wth the switch closed, the diode is
circuited and the notor runs at full
speed.

A variety of
position ON OFF

t he

control the

short

momentary and two
switches are available on
the market that can be nmodified to natch
the ability of the user. The switch is
connected via a 1/4 inch nmono plug to the
jack onthe face plate of the wunit. When
the switch is operated, the indicator
turns, noving from one image to the next.
When the indicator is over the picture
that conveys the thought to be

communi cated, the user opens the switch,
the connection is broken and the notor
stops with the indicator pointing to the
desired picture.

The Scanning Picture
be built for approximately
{$30), including a sinple
swi t ches. The Communi cat or
utilized to give
mentally disabled persons
comuni cate sinple wants

Communi cator  can
thirty dollars
array of control
can be
many physically and
the nmeans
and needs.
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"'*YES' -' NO Tal ker"
A Diagnostic Device for the Communicatively Disabled
Desi gner: Ron Belanger and Mark Duncan
Di sabl ed Coordi nator: Jaryl Sci arrappa, Kennedy-Donovan Center
Supervising Professor: Prof. Philip H Viall
El ectri cal Engi neering Technol ogy Departnent
Sout heastern Massachusetts University
North Dart mouth, MA 02747

| NTRODUCTI ON SUMVARY OF | MPACT

The "Yes"-"No" Talker is a l|low cost, The *“Yes”-“NO” talker was designed to
portable, battery powered device having be wutilized as a diagnostic and teaching
two input switches. Pressing one switch tool at a center which provides services
results in the device speaking the word for physically disabled and nentally
"YES. " Pressing the other swtch speaks retarded children. Oten an individual's
the word "NO " Jacks for renote switches dexterity to operate a single switch needs
are provided. to be developed before that person can

The words "YES' and "NO' are stored make effective use of conputerized nenu
as digitized speech in a nmenory chip. scanning comuni cati on systemns. When a
Because the words are essentially menu scanning conmunication system is
recordings of human speech (as opposed to presented, even if the wuser wunderstands
synthetic speech), the words are what is required, the user my soon become
reproduced with the sane tone and frustrated if selections are missed, or if
inflection as when they were recorded. incorrect nenu entries are selected.
Sinply by changing nenory chips, the The “Yes”-“No>” talker gives the user a
voice of the system can be changed From reason to mnmake frequent use of a switch or
male to female to that of a child. One swi t ches. Once the abil ity to operate a
of the nost inportant features of this switch reliably has been developed, a more
system is that it can provide each of its el aborate communication system may be
users with an age and gender appropriate introduced. If the wuser is having
voi ce. trouble, one may always revert back to the

The "Yes " - "No" talker may be used as “Yes”-“No” talker to determine the exact
a diagnostic conmmunication aid to achieve nature of the problem
two goals. First, it provides a very The "Yes"-"No" talker is an excel lent
el enentary |evel of communi cati on. first system for physically disabled
Second, and nore inportant, it provides children, particularly those of limited
notivation for an individual to mental ability. It enables the therapist
communi cate and to becone proficient in to introduce a system which a user can
the operation of a swtch. operate independently with mninmnal

training and skill.
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TECHNI CAL
The
Si X
front

box
is
The
i nches
high at the
push button
sl opi ng
button
wor d
ri ght
wor d
ei ther
supply.
the right
mni  phone
of the case
renot e
The
stored
EPROM
into
EPROM is
top half
Speech

"yYes. "
results
"No. "

The

Cl one.
8 KHz giving
speech for
was digitized

the Lab Tender
outputted via

was then

i nches

(top)
hi gh at
front.

swi t ches
surface.
results in

a 89V battery or
A power
side of
j acks
for
swi t ches.
devi ce
in binary

two hal ves.
used
stores
was
using a Techmar Lab Tender
Speech was

each word.

DESCRI PTI ON

which contains the conponents
deep and nine inches wide.
is sloped being four

the rear and two inches
Two SPST nonentary
are nmounted on the
Pressing the left
the device speaking
Pressing the button on
in the device speaking

t he
t he
t he

The device may be powered by

a 9V D.C
switch is

power
provi ded on
the case. Two 1/8"
are provided on the
connecting a set of

back

enpl oys digitized speech

form in a 16K Byte CMOS
EPROM is (logically) split

The bottom half of the
store the word “NO;” the
the word "YES. "

digitally recorded
boar d
sampled at the
(8000 sanples)
Each data sanple
into a one byte quantity by
boar d. The digitized data
the serial port to

to

by
in an XT
rate of

one second of

a Data-1/0O EPROM progranmer.

Mor e

i nformati on
system may be obtained

on the devel opnment

from the PI.

In order to speak one of the words
stored in the EPROM counter circuitry is
enployed to sequentially cycle through
all conbinations on address lines AO
through A2 (all but the Mst Significant
Bit). The state of A3 determnes
whether the word "YES' or the word "NO
will be spoken.
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The counters are controlled by a 555
timer oscillating at 8 KHz (the same as
the sampling frequency). The counters
initially cleared by an RC pull-up
conbi nation connected to the clear
of the counters,

The MsSB of the EPROM
a JK Flip flop (FF1) set
Pressing the “YES' sw
flop, and pressing the
it.

are
line(s)

is controll ed
up as a latch
t.ch sets the flip
“NO” switch clears

by

the "YES' or “NO”
switch causes ANDL to output a |ow which
sets FF2. The "1" from FF2 is anded wi th
the 555 tiner output making the c¢lock
input to the counters an 8 KHz wave. The
counters are now enabled to count. The
outputs of the counters are routed to the
address inputs of the EPROM

The counters wll continue to count
until A2 transitions from a high to =a
(i.e. the outputs go from 1111111111111
0000000000000) . Al2 is connected to the
clock input of FF3. At the 1 to O
transition of A12, FF3 wll change state,
clocking F2 which then wll send a zero
AND2, effectively disconnecting the
counters from the 555 tiner.

The eight outputs from the EPROM are
fed into an AD558 Digital to Analog
converter to «convert the digital signal
back into analog form An LM386 is used
to anplify this signal and drive a
speaker.

The
approximately

Pressing either

| ow
to

to

"Yes"-"No" talker costs

thirty-five dollars ($35) to
build. IEt mmy be used by a people with a
wide range of abilities. Its operation is
extremely sinple allowing even a
nmoderately to severely retarded
non-speaking person to use the
effectively.
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