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ABSTRACT 

-ne follow1ng report 1s a g~neral synoos1s of ideas and 
oes1gns used 1n the oevE>lopmttnt of the Easy Cha1r, a 
m1croprocessor cont r·olled wheelctoalr for sma ll ch1ldren w1th 
muscular dlsorders . 

The 1n1t1al wneelcha1r come5 equ1ppeo w1th a Oamaco 088 
Add- On power un1t . Thls un 1t come s complete w1th toatter1es, t he 
0r1ve un 1ts <motors an d con t rollers>, an d a proport1 onal Joystlck 
controll e r . The touch-pad, ult r asonic k lt, and the compute r are 
the th r ee e x tra components to be added f or additional contr o l and 
safety . 

Spec1f1cat1 o ns f or the Easy Cha1r were ou t l 1 ned by an 
Occupat1onal Therap 1st, Phys1cal Therap1 st, and a cl ass room 
teacher f rom The Wabash Center 1n Lafayette, Ind1ana . Th1 s 
outl1n1ng was ass1sted toy George Karl1n, Spec 1al Education 
proJeCt coor01nator at Purdue Un1vers1ty, Lafayette, lndlana. 

The or1g1nal 1dea for the whe~lcha1r was conce1v~d by G~orge 
E:arlln, wh1le wcorl(lrog w1tto srroall toarodlcapp.d ctnldr·en b·~th at 
Purdue Un1vers1ty a nd The Wabash Center . George Karl in also 
a cted as a po-between for the des1gners and therap1sts, 
throughout the des1gn . 

The touch-pa d 1s v a lue d at ar o u nd $213, the unltrason1c 
system at a round $342, and the computer at aroun d $363, wit h a 
total cost of around $1 053 . All of the development components 
a re be1ng be1ng paid f or by The Wabash Center, w1th the f1nal 
prototype be1ng released to them. 

The tnrwe sect1ons reported on hereafter, all work very wel 
seper~tely . The ultrason1cs prwsently convey per1meter 
1nfornoat1oro, the touch-pad can to• used to conf ~ gur-e the systeno, 
and the computer- 1s runn1ng, controlling the other systems . 

What rema1ns 1n the proJeCt IS toas1cally t o complet~ the 
mo tor con tr' ol system , to comb1ne, test a nd modify t he seperate 
components, to package the result 1ng hardware, and to polish off 
the syste m softwar-e so that 1t w1 ll a llow the users to conf1gure 
the cha1r for the 1 r spec 1f1c needs . 
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INTRODUCTION 

For many years, smal' ch1ldren w1th muscular dtsorders h~ve 
had severly l1m1ted opportun1t1es to acqu1 re any amount of 
noab1l1ty . Because of th 1s lac~ of mob1l1ty, they nave a lso had 
l1m1ted opportunit1es to 1n1t1ate commun1cat1on w1th others, 
i1m1t1ng furttoer ttoetr learnHoQ Capato1 l1t1es . 

The 1dea behind a m1croprocessor controlled wheelcha1r ( the 
Easy Cha1rl 1s to prov1de a mode of transportat1on for very young 
Chlldren w1th muscular d1sorders . Because the users will be so 
young, typically two to s1x years old, the cha1r should be 
equ1pped w1th a var1ety of dev1ces which w1ll not only allow them 
to control movement w1th lim1ted muscular force, but will also 
protect them from any undes1reable c1rcumstances. 

Such devices include a method of 1nput such as a toucn-pad, 
lrequ1r1ng m1n1mal or no muscular for ce to actua te> , an 
ultrason1c rano1ng Eystem to mon1tor tne chalr 1 s per1meters, and 
a computer to control these oev1ces 1n a fash1on wh1ch 1s 
transparent to the user, <see F1gure 1). 

From th1s point on, there w1ll three majo r sections to the 
report . The f1rst sect1oro w1ll cover the touch-pad, the second 
w1ll cover the ultrason1c rang1ng, and the th1rd w1ll cover the 
computer and the motor control. 
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