






correct text on the screen and then print the text via 
the printer. All shifted keys are made available un
shifted (via software), thus allowing one-finger or 
stick input. This program is intended for use by in
dividuals who can type with fingers or the head/ 
hand-stick. It allows them to write, proofread, and 
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correct prior to pnntmg. It was written for Insta
Speak users who wish to print as well as speak. 

NOTE 
1 The initial clinical research is described in the article "CD: A Micro
computer-Based Communication Prosthesis for the Profoundly Handi
capped," Fam . Med. Rev. 1(3),67-75 (Winter 1982) . 
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A low-cost system (under $1000, including com
puter) permits one or two nonvocal, severely physi
cally handicapped persons to interact, write letters, 
communicate with others, and control external de
vices. It also provides a means of evaluating individu
al language and mathematical abilities and permits 
tutoring in these areas. 

Objective 
The system described in this article has been opera

tional since December 1980 and was developed for 
Lois, who has very severe cerebral palsy and has been 
completely nonvocal since birth, more than 50 years 
ago. Although her motor coordination is very poor, 
Lois does have limited control of her right arm with a 
minimum positional resolution of 5 to 6 inches. She 
cannot use a joystick, nor can she grasp a pencil or 
wand. Her computer system was designed to satisfy 
the following requirements: 

1. She should be able to control all system func
tions and operations with the fewest number of 
physical motions and keyboard controls. 
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2. The hardware and software should be easily 
adaptable to other home computers and should 
be readily available. 

3. Software should perform the majority of deci
sions to minimize user activity and maintain 
keyboard simplicity. 

4. The system must be very reliable and affordable 
by an individual. 

Background 
Cerebral palsy is normally caused by damage to the 

motor coordination part of the brain at birth but usu
ally does not affect the person's innate intelligence. 
The distinction between intelligence and knowledge is 
quite important here: simply put, intelligence is a 
measure of a person's ability to learn, and knowledge 
is a measure of what or how much has been learned. 
In severe cases of cerebral palsy, such as with Lois, it 
has been extremely difficult to assess either intelli
gence or knowledge, primarily due to the person's 
lack of physical ability to communicate complex 
thoughts and abstractions. However, with an appro
priate interface to a home computer, Lois has shown 
that not only is she quite intelligent, but also that she 
has a very well-developed ability to clearly express 
her thoughts, feelings, and needs. 

System Description and Operation 
Lois' system consists of an unmodified, low-cost 

personal computer (Radio Shack TRS-80), a simple 
interface device that accommodates two users, two 
custom-designed keyboards, each with only five 
keys , and a software program that controls the func
tions of the entire system from either keyboard. 

The computer video display presents a list of let
ters, numbers, and preprogrammed words that can 
be selected and "printed" in a workspace area at the 
bottom of the screen (see Fig. 1). Although this basic 
system concept has been implemented with comput
ers before, the approach described here is novel in its 
simplicity, low cost, flexibility, and lack of required 
additional expensive peripherals such as disk drives 
or large amounts of memory. The 16-line, 32-charac-
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