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I N’I’HOl)UC:‘L  I ON
The m o t o r i z e d  s l a n t  b o a r d  i s  A t r a y

that s u p p o r  t.s var ious  keyboard  and corn
municat  ion  dcxvices  at many different
a n g 1 e s . T h e  a n g l e  o f  t h e  h o a r d  i s  cons
ttollcd  b y  a  m o t o r  t h a t  i s  u s e r - a c t i v a t e d
b y  a s w i t c h . In  this  way. the  angle  o f
thn s lant  board can he  adjusted so  that
the  student  can most  eas i ly  see  the  moni -
tor  and keyboard without  the need to
c h a n g e  h i s  p o s i t i o n .

The d e v i c e  w i l l  b e  u s e d  b y  a  s t u d e n t
w i t h  a t h e t o i d  c e r e b r a l  p a l s y  f o r  k e y b o a r d
actlvlties.

A student  w h o  is .~ffected  b y  athct.oi:l
c e r e b r a l  p a l s y  h a s d i f f i c u l t y  u s i n g  a  COII:
p u t e r  k e y b o a r d  an? other such devices  due
t.o a v i s u a l  impair-mr’nt  t h a t  prev<51:1  :; h i m
f r o m  a c c u r a t e l y  s e e i n g  n a r r o w l y  detiil, :
a r e a s  o n  a  f l a t  surface. This i n h i b i t s
h i s a b i l i t y  t o  p r e s s  k e y s . P r e s e n t l y ,  h e
has t o  c h a n g e  p o s i t i o n s  t o  see t h e  moni
Ear, then the  keyhoard,  and then to  press
the key. The student would be more ef f!~
cient  i n  k e y b o a r d  a c t i v i t i e s  a n d  m o r e  ~ca-
d e m i c a l l y  p r o d u c t i v e  i f  t h i s  p r o b l e m  w a s
s o l v e d . T h e  b o a r d  was des igned in  cloze
communicat ion with  the  occupat ional  thcra-
p i s t  a n d  t e a c h e r  o f  t h e  s t u d e n t ,  s o  t h a t
t h e  b o a r d  w i l l  b e s t .  f i t  t h e  n e e d s  o f  t h e
student  and school .
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TECHNICAL DESCRIPTION
A slant  board has  been designed to

stabi l ize  a  number  o f  keyboard devices  or
books  o f  many s izes . T h i s  s l a n t  b o a r d  i s
adjustable  to  several  angles  by  a  motor
c o n t r o l l e d  s w i t c h  a c c e s s i b l e  t o  s o m e o n e
w i t h  a  d i s a b i l i t y . The board also has a
s y s t e m  t o  a n c h o r  i t  i n  o n e  p l a c e  o n  t h e
workstat ion. T h e  b o a r d  i s  o f  s u i t a b l e
s i z e  t o  b e  u s e d  i n  v a r i o u s  w o r k  p l a c e s .

The des ign work and e lectr ical  assem-
bly  were  done in  the  laboratory  provided
at  Wright  State  University  and at  the
home of  the  des igner . The box and parts
were fabricated and assembled by Tri -State
Engineer ing  in  Cinc innat i ,  Ohio . The
c r i t e r i a  f o r  a n  a c c e p t a b l e  s o l u t i o n  w a s  a
s imple , inexpensive , easi ly  implementable
d e s i g n  t h a t  m e e t s  a l l  s p e c i f i c a t i o n s  a s
d e v e l o p e d  b y  t h e  t e a c h e r ,  o c c u p a t i o n a l
therapist  and designer .

A f t e r  t h e  d e s i g n  s p e c i f i c a t i o n s  w e r e
developed and the  state  o f  the  art  was
examined, the design work began. This
d e s i g n  i n v o l v e s  s i x  b a s i c  s y s t e m s ,
i n c l u d i n g : the  box , a  k e y b o a r d  s t a b i l i -
zat ion system, a  s y s t e m  f o r  s t a b i l i z i n g
t h e  b o x  o n  a  t a b l e ,  a  t i l t  m e c h a n i s m ,  a
l i m i t  s w i t c h i n g  s y s t e m ,  a n d  t h e  e l e c t r i -
cal  system. The box size was determined
by the places  i t  would be  used and the
uses it. would have. The keyboard is
s u p p o r t e d  o n  t h e  l i d  o f  t h e  b o x  i n  t w o

ways. F i r s t , a  f i d d l e  i s  a t t a c h e d  a t  t h e
b o t t o m  o f  t h e  l i d . Then, V e l c r o  s t r i p s
w i l l  b e  p l a c e d  o n  t h e  s u r f a c e  o f  t h e
l i d . The keyboards and communication
d e v i c e s  t h a t  w i l l  b e  u s e d  w i t h  t h i s  s l a n t
b o a r d  w i l l  h a v e  V e l c r o  a t t a c h e d  t o  t h e
bottom. T h i s  w i l l  p r e v e n t  t h e  s t u d e n t
from acc idental ly  knocking the  keyboard
o f f  t h e  s l a n t  b o a r d . The tilt mechanism
uses an AC reversible  motor  to  turn a
screw. The next system to be examined is
t h e  l i m i t  s w i t c h i n g . A switch bar on the
e n d  o f  t h e  p i l l o w  b l o c k  h i t s  t h e  o v a l
plate  o f  the  switching mechanism which
o p e n s  o r  c l o s e s  a  l e v e r  s w i t c h  t h a t
d e t e r m i n e s  t h e  d i r e c t i o n  o f  t h e  m o t o r .
T h e  f i n a l  s y s t e m  o f  t h e  d e v i c e  i s  t h e
e l e c t r i c a l  s y s t e m . When the user closes
h i s  s w i t c h , the motor has power and turns
i n  t h e  d i r e c t i o n  s p e c i f i e d  b y  t h e  s w i t c h .
Two covers  have been added to  the  inside
o f  t h e  b o x  t o  c o v e r  t h e  e l e c t r i c a l  e q u i p -
ment. This  is  to  prevent  someone from
r e c e i v i n g  a  s h o c k  b y  a c c i d e n t a l l y  t o u c h -
i n g  s o m e  o f  t h e  e l e c t r i c a l  p a r t s .

T h e  m o t o r i z e d  s l a n t  b o a r d  c o s t  s i x
h u n d r e d  d o l l a r s  ( $ 6 0 0 )  t o  b u i l d . Since
t h e  d e v i c e  h a s  a n  a d a p t e r  t o  c o n n e c t  t o
a n y  o f  v a r i o u s  a c c e s s i b l e  s w i t c h e s  a t  t h e
Gorman School, it. can be used by many
student.s. We would like to thank the
N a t i o n a l  S c i e n c e  F o u n d a t i o n  f o r  p a r t i a l l y
s u p p o r t i n g  t h i s  d e s i g n  p r o j e c t .
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“S w i t c h  C o n t r o l l e d  Paqe  Turner”

Designer : Angela Obert.
Handicapped Coordinator: P e t e r  LJnasJ, Gorman Public School

S u p e r v i s i n g  P r o f e s s o r :  D r .  B l a i r  R o w l e y
DepJrt.ment  of Biomedical and Human FJct.ors  Engineer ing

Wright. State Universit.y
Dayton, OH 45435

INTHODLJCTION
T h e  s w i t c h  cont.rolled page  t.urner

h a s  t h e  c a p a b i l i t y  o f  t u r n i n g  t h e  pJges
o f  J b o o k  o n e  a t .  J t.ime in t.he  f o r w a r d
d i r e c t i o n . The student  controls  when the
p a g e  i s  t u r n e d  b y  c l o s i n g  a  s w i t c h . The
d e v i c e  s t a b i l i z e s  v a r i o u s  s i z e d  b o o k s  a t
several  angles  and a lso  turns  one  page  at
a  t ime. The angle can be manually ad-
justed by  an attendant . Another way of
changing the angle would be to have a
m o t o r i z e d  s l a n t  b o a r d  t h a t  w o u l d  b e  a c t i -
v a t e d  b y  t h e  u s e r  c l o s i n g  a  s w i t c h . This
project was to make improvements on the
page turner that was supplied by Gorman
School .

SUMMARY OF IMPACT
T h i s  p r o j e c t  w a s  d e s i g n e d  f o r  i n d i -

v iduals  who hJve  limited arm and hand
control  due t.o a n y  p h y s i c a l  h a n d i c a p
w h i c h  h i n d e r s  t h e i r  abi1it.y  to  ho ld  and
turn the  pages  o f  a  book. Since  the  user
no longer  needs the assistance  of  an
attendant  to  hold  and turn the pages  of  a
book, the  user  wi l l  become more  indepen--
dent . T h i s  d e v i c e  a l s o  a l l o w s  t h e  a t t e n -
d a n t  t o  h e l p  o t h e r s  m o r e  e f f e c t i v e l y .
T h i s  d e v i c e  i s  d e s i g n e d  t o  b e  u s e d  wit.h
v a r i o u s  s w i t c h e s  s o  t h a t  i t  c a n  h e l p  a n y
individual who has limited arm and hand
c o o r d i n a t i o n .
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TECHNICAL DESCRIPTION
This  pro ject  was  to  make improve-

ments on the page turner that was
supplied by Gorman School. The improve-
ments  that  were  addressed in  this  pro ject
were: 1 )  t o  s t a b i l i z e  b o o k s  o f  v a r i o u s
sizes  better  than devices  on the  market ,
2 )  t o  s e t  t h e  d e v i c e  a t  v a r i o u s  a n g l e s
r a t h e r  t h a n  t w o  d i f f e r e n t  a n g l e s ,  3 )  t o
reduce  the  AC vol tage  out  to  the  user
switch, 4)  to  make the device  switch
independent, -and 5)  to  make the device
t u r n  t h e  p a g e s  o f  a  b o o k  r e l i a b l y .

I  used a  tracking system in which
f o u r  s t a b i l i z e r s  a n d  a  b o t t o m  b o o k  b r a c e
c a n  e a s i l y  g l i d e  s o  t h e y  c a n  b e  s e t  f o r
v a r i o u s  s i z e d  b o o k s . A test  was run to
d e t e r m i n e  i f  t h e  c o l o r  o f  t h e  p a g e  t u r n e r
was reasonable. T o  f i n d  t h i s  o u t ,  I
talked with Dr. Caccioppo, a Human Factors
p r o f e s s o r . H e  c h e c k e d  t h e  r e f l e c t i v i t y
o f  t h e  s u r f a c e  a n d  f o u n d  t h a t  i t  w a s  9 4  -
108 lux. This , he  sa id , was a reasonable
r a n g e  o f  r e f l e c t i v i t y . T h e  n o i s e  l e v e l
o f  the  page  turner  seemed to  be  a  problem.
Again, I  went  to  ta lk  with Dr.  Caccioppo.
F i r s t , he  measured the  noise  level  o f  a
re lat ive ly  quiet  environment  and found
the measurement to be 55 dBA. Then he
measured the  noise  level  with the  page
turner  on. T h e  dB l e v e l  o n l y  i n c r e a s e d
t o  5 8  dBA. Therefore , t~he p r o b l e m  i s  t h e
frequency of  the “hum” a n d  t h e  n o i s e

l e v e l . The  frequency  is  60  Hz which is
due to  the  normal  hysters is  o f  the  motor .
Therefore , no improvement on the noise
l e v e l  o f  t h e  p a g e  t u r n e r  w a s  n e e d e d .  T o
make the device  switch independent ,  a
jack that  can be  used with  var ious
switches (which Gorman School uses) was
i n s t a l l e d  i n  t h e  d e v i c e .

Each book was tested with the device
t o  s e e  i f  i t  c o u l d  a c c o m p l i s h  t h e  f o l l o w -
i n g  s p e c i f i c a t i o n s .  1 ) The device had
t o  t u r n  p a g e s  r e l i a b l y ,  o n e  p a g e  a t  a
time, w h e n  t h e  s w i t c h  w a s  a c t i v a t e d .  2 )
The device  had to  hold  the  books  so  that
the pages  did  not  f l ip  on their  own when
the  book was  set  on  the  s lant  board at
v a r i o u s  a n g l e s . 3)  The device  had to
work with several  switches  that  had l/8
inch plugs . 4 )  T h e  n o i s e  l e v e l  o f  t h e
device  had to  be  minimal . 5) The page
turner  had to  be  operated by ordinary
house current which was grounded. The
r e s u l t  o f  t h e  t e s t i n g  w a s  t h a t  t h e  d e v i c e
w a s  a b l e  t o  m e e t  a l l  o f  t h e  s p e c i f i -
c a t i o n s .

The switch control led  page turner
c o s t  s i x  h u n d r e d  d o l l a r s  ( $ 6 0 0 )  t o
improve. This  device  can be  connected
w i t h  a n y  s w i t c h e s  c u r r e n t l y  i n  u s e  a t  t h e
Gorman School. We would like to thank
the  Nat ional  Sc ience  Foundat ion for
p a r t i a l l y  s u p p o r t i n g  t h i s  d e s i g n  p r o j e c t .
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“Cnmmunirat ion Hoard”

iI~!;igner  : Kel ly D o y l e
Ha n d i c a p p e d C 0 o r d i n 3 t & r : Bonnie Wilson, Fa i r,~rrc’ S c h o o l

Supervis ing Professor : L)r . Chandler  Phil1  ip::
Department o f H i omed  i (-a 1 and tluma n Factor s E;ng i n co t i. ng

Wright State University
IL3 y t on , Of1 4543s

1 NTHODUCT  1 ON
T h i s  p r o j e c t  i n v o l v e d  t h e  c u s t o m

design and const.ruction  of a communica-
t i o n  b o a r d  f o r  a  s t u d e n t  a t  Fairacre
School _ The board had to meet several
s p e c i f i c a t i o n s . It was t o  b e  i n c o r p o
r a t e d  w i t h  o r  e a s i l y  a t t a c h e d  t o  t h e
st.udcnt  ‘s w h e e l c h a i r  t r a y  s o  a s  n o t  t o
l imit  working s p a c e  o r  o b s t r u c t  v i s i o n .
The board contains  a  buzzer  and a  dial
which are  each act ivated by  the  student.‘s
elbow. W i t h  t h e  a c t i v a t i o n  o f  the s w i t c h .
t h e  d i a l  i s t u r n e d  i n  a  c i r c u l a r  f a s h i o n
p o i n t i n g  a t  v a r i o u s  p i c t u r e s  o f  i t e m s  t h e
subject may want. to choose. For example,
the  picture  may be  o f  a  toy  the  subject
l i k e s ,  f o o d ,  c l o t h e s ,  a  d i a p e r ,  o r  p e o p l e .
‘I’hc h u z z e r  i s activated in some manner by
the s u b j e c t  i n d i c a t i n g  t.hat s h e  n e e d s  h e l p
or wants to communicate.

SUMMARY (OF  IMPACT
The cornmunicat  inn board was designed

f o r  a  t w e l v e  y e a r  o l d  g i r l  w h o  a t t e n d s
E’airacre  S c h o o l . T h e  student  i s  d i a g -
nosed with cerebral  palsy  and is  nonverbal
and nonambulatory. fIoweve  r , the student
is  able  to  move her  arms to  act ivate  a
switch through pressure appl ied by the
elbow. Prr~r;ent ly, when a  choice  is  g iven
t o  t h e  s t u d e n t , i t  i s  automaticaLly
decided by another  person s ince  the
subject  Cannot communicate  with others .
The board wi l l  enable  the  student  to
communicate much more quickly and efti-
cicntly. With this improved communi-
c a t i o n  ability.  t h e s t u d e n t  w i l l  b e  a b l e
to  control  choices  which are  made for
her . A s  a  r e s u l t , h e r  e d u c a t i o n a l  l e v e l
w i l l  vast.ly  i n c r e a s e .
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5

TECHNICAL DESCRIPTION
There  were  several  problems that  had

to  be  solved s ince  the board was custom
m a d e  f o r  t h e  s u b j e c t  t a k i n g  i n t o  a c c o u n t
a l l  o f  h e r  p h y s i c a l  d i s a b i l i t i e s . The
d i a l  h a d  t o  r o t a t e  s l o w l y  a n d  c o n t a i n  a n
a r r o w  t h a t  i s  e a s i l y  s e e n . This  enables
b e t t e r  t r a c k i n g  o f  t h e  d i a l  a n d  t a k e s
i n t o  c o n s i d e r a t i o n  t h e  s u b j e c t s  r e a c t i o n
t ime. The elbow switch had to be designed
a n d  a d j u s t e d  s o  t h a t  i t  i s  e a s i l y  a c c e s -
s ib le  and meets  the  muscular  character is -
t i c s  o f  t h e  s u b j e c t . A way to  act ivate
the  buzzer  had to  be  found. F i n a l l y ,  t h e
manner in  which the board is  attached to
or  incorporated with the wheelchair  tray
had to be determined.

There  are  several  communicat ion sys-
tems that  exist  on the  market . However,
none of  them can be  used direct ly  by the
s u b j e c t  w i t h o u t  m o d i f i c a t i o n  d u e  t o  h e r
s p e c i f i c  h a n d i c a p . T h e r e  a r e  e x i s t i n g
d e v i c e s  t h a t  r e l a t e  t o  c e r t a i n  p a r t s  o f
my design. I  decided to  purchase these
exist ing devices  and modify  them for  use
i n  t h e  p r o j e c t . A f t e r  t h e s e  d e v i c e s  w e r e
purchased, they had to be mounted to the
wheelchair  tray . It  was determined to
attach two elbow switches to  the tray with

L brackets  that  can be moved in  three
planes . The Chime Alarm and Dial Scan
battery box were mounted underneath the
t r a y  w i t h  a  v e r y  s t r o n g  V e l c r o  c a l l e d
Dual Lock. T h e  f a c e  o f  t h e  D i a l  S c a n  i s
mounted in  a  s lot  o f  a  b lock  o f  wood
which is  attached with Dual  Lock to  the
t r a y .

The ent ire  device  was  made eas i ly
t r a n s p o r t a b l e  b y  c u t t i n g  a  h o l e  i n  t h e
t r a y  s o  t h a t  t h e  f a c e  o f  t h e  D i a l  S c a n
wil l  lay  f lat  on  the  tray  when removed
from the  b lock o f  wood. Two c lear  poly-
carbonate  coverings  were  hinged to  the
s i d e s  o f  t h e  t r a y . When the Dial Scan is
n o t  i n  u s e . t h e  c o v e r i n g s  a r e  c l o s e d  a n d
a  f l a t  u s e f u l  s u r f a c e  i s  a v a i l a b l e  t o  t h e
s u b j e c t .

Once the method for mounting the
d e v i c e s  a n d  m a k i n g  t h e  p r o j e c t  e a s i l y
t r a n s p o r t a b l e  w a s  d e t e r m i n e d ,  t h e  p r o j e c t
was constructed at Hamilton Health Aid
S e r v i c e s .

The cost  o f  this  communicat ion board
was one thousand two hundred f i f ty  dol lars
($1.250). We wish to thank the National
S c i e n c e  F o u n d a t i o n  f o r  p a r t i a l l y  s u p p o r t -
i n g  t h i s  d e s i g n  p r o j e c t .
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“Youth Li f t  Chair”

Designer : Jinous Vafaie
Handicapped Coordinat.or: Peter Lanasa, Gorman Public School

S u p e r v i s i n g  P r o f e s s o r :  DK. D a v i d  R e y n o l d s
Department .  o f  Biomedical  and Eluman  Factors Engineering

Wright State University
Dayton, OH 45435

INTRODUCTION
T h e  o b j e c t i v e  o f  t h i s  d e s i g n  i s  a

youth seat  which aids  the student  in
standing up so  that  minimal  motor  ski l l
or  energy is  expended. The method of
s o l v i n g  t h e  p r o b l e m  i n v o l v e s  a  l i f t  c h a i r
which operates  with the use  of  a  very
slow speed (geared down) motor under the
c h a i r  t h a t  i s  c o n n e c t e d  t o  a  s h a f t  ( u n d e r
t h e  s e a t ) . The seat  is  hinged in  the
f r o n t  s o  t h a t  w i t h  t h e  u s e  o f  t h e  m o t o r
i t  c a n  r a i s e  t o  t h e  a n g l e  t h a t  i s
d e s i r e d . A c t i v a t i o n  b y  a n  o v e r l a r g e
switch wi l l  s lowly  move the  seat  up or
d o w n  t o  t h e  d e s i r e d  p o s i t i o n .

SUMMARY OF IMPACT
The student has Duchenne’s muscular

dystrophy.  which is a  progress ive  muscular
disorder  that  can make transit ional  move- -
m e n t s  ( i . e . , coming from sitt ing to  stand-
i n g )  d i f f i c u l t  a n d  f a t i g u i n g . Puchenne ’ s
muscular  dystrophy is  characterized by
weakness  o f  the  af fected muscles . The
y o u t h  l i f t  c h a i r  i s  d e s i g n e d  s o  t h a t  t h e
s t u d e n t  w i l l  n e e d  l e s s  s t r e n g t h  t o  c h a n g e
p o s i t i o n s  f r o m  s i t t i n g  t o  s t a n d i n g . This
w i l l  m a k e  c h a n g i n g  p o s i t i o n s  e a s i e r  f o r
the student  and wi l l  a l low him to  save
s o m e  e n e r g y  f o r  o t h e r  a c t i v i t i e s .

302



E

TECHNICAL DESCRIPTION
T o  s o l v e  t h i s  p r o b l e m ,  I  h a v e

designed a  youth seat  that  aids  the
patient  in  standing up so  that  minimal
m o t o r  s k i l l  o r  e n e r g y  i s  e x p e n d e d . The
method of  so lv ing the  problem involved a
l i f t  c h a i r  w h i c h  o p e r a t e s  w i t h  t h e  u s e  o f
a  very  s low speed (geared down)  motor
u n d e r  t h e  c h a i r  t h a t  i s  c o n n e c t e d  t o  a
s h a f t  ( u n d e r  t h e  s e a t ) .

A regular chair was bought and a
wooden base was placed under the seat.
T h e  b o l t  u s e d  i n  h i n g i n g  t h e  s e a t  w a s
placed under the seat  such that  the
subject  would  not  be  p inched. A three
way switch was used (placed on one of  the
a r m  r e s t s  o f  t h e  c h a i r )  s o  t h a t  t h e  s u b -
j e c t  c o u l d  g o  f r o m  s i t t i n g  t o  s t a n d i n g

a n d  a l s o  v i c e  v e r s a . The shaft  had an 8”
r i s e ; and the  shaft  and m o t o r  h a d  t o  b e
placed no  more  than 8” from the hinge
p o i n t .

The motor  used was type  U62  Fasco
I n d u s t r i e s ,  I n c . I t  h a d  t h e  f o l l o w i n g
s p e c i f i c a t i o n s : v o l t :  1 1 5 ;  H z :  6 0 :  a m p :
2 . 7 ; 3200 rpm. A  c a p a c i t o r  (PSU3630)  w a s
a l s o  u s e d  a n d  s e t  u p  a s  s p e c i f i e d  o n  t h e
motor.

The chair  i s  now being  painted  at
the machine shop and is  ready to  be  g iven
to  the  student  at  Gorman School .

T h e  y o u t h  l i f t  c h a i r  c o s t  s i x  h u n -
d r e d  d o l l a r s  ( $ 6 0 0 )  t o  b u i l d . We wish to
thank the  Nat ional  Sc ience  Foundat ion for
p a r t i a l l y  s u p p o r t i n g  t h i s  p r o j e c t .
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“S u p p o r t i v e  F l o o r  Srr~t ing”

Designer : Vera  Osidach
Handicapped Coordinat.or: P e t e r  Lanasa, German  P u b l i c  S c h o o l

S u p e r v i s i n g  P r o f e s s o r :  D r .  C h a n d l e r  P h i l l i p s
Department of Biomedical and Human Factors Engineering

Wright State University
Dayton, otr 45435

I NTRODUCTI ON
T h i s  s u p p o r t i v e  f l o o r  s e a t i n g  u n i t

w a s  d e s i g n e d  t o  m e e t  the  needs  o f  a  chi ld
who could not  s i t  comfortably  upon the
f l o o r . The child was observed at Gorman
School  with and without  the aid  o f  an
a s s i s t a n t . Wit.hout.  an  indiv idual  behind
f o r  s u p p o r t , t h e  c h i l d  w o u l d  r o l l  b a c k -
wards  onto  his  back. It. was decided that
a  smal l , l i g h t w e i g h t  c h a i r  c o u l d  b e
d e s i g n e d  t o  a s s i s t  t h e  c h i l d . The chair
would provide back support  and also  al low
f o r  v a r i a t i o n  i n  h e i g h t  f r o m  t h e  f l o o r ,
t h u s  e a s i n g  p a i n  i n  t i g h t  l e g  m u s c l e s .
T h e  p r e s e n c e  o f  t h i s  u n i t  w o u l d  a l l o w  the
a s s i s t a n t  m o r e  t i m e  t o  p r o v i d e  f o r  o t h e r
chi ldren and thereby increase  produc-
t  i v i t y  a n d  e f f i c i e n c y . The unit would be
l i g h t w e i g h t  e n o u g h  t o  b e  p o r t a b l e ,  y e t
heJVy  e n o u g h  to p r o v i d e  stability.

SUMMARY OF’ IMPAC?
This  pro ject  was i n d i v i d u a l i z e d  f o r

one part icular  chi ld  who demonstrated a
n e e d  f o r  a s s i s t a n c e  i n  e v e r y d a y  s c h o o l
a c t i v i t i e s . The chi ld  was unable  to
support himself when seated upon the
f l o o r  d u r i n g  p l a y t i m e . An asslstant  was
constant ly  required to  s i t  behind him and
provide back support . I n  a d d i t i o n ,  t h e
chi ld  could not  remain seated on the
f loor  for  any amount of  t ime due to  the
o c c u r r e n c e  o f  p a i n  i n  h i s  s p a s t i c  h a m -
s t r i n g s . Furthermore ,  when exit.ed, the
s t u d e n t  f l e x e d  h i s l e g  m u s c l e s  r e s u l t i n g
i n  a  f o r c e  b e i n g  e x e r t e d  o n  t h e  f l o o r .
D u e  t o  t h i s  e x t r a  e n e r g y .  t h e  s e a t i n g
unit  would  be  des igned to  avoid  any
poss ib le  t ipping when the  chi ld  b e c a m e
e x c i t e d . Ult imately , the  seat ing  unit
w o u l d  e n a b l e  t h e  c h i l d  t o  p a r t i c i p a t e
normal ly  during playt ime. He would b e
able  to  reach out  and m o v e  a b o u t ,  b u t
mostly  to  remain seated comfortably  on
t h e  f l o o r .
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TECHNICAL DESCRIPTION
TECHNICAL REPORT: The problem of

t h e  c h i l d ' s  i n a b i l i t y  t o  s i t  c o m f o r t a b l y
u p o n  t h e  f l o o r  h a d  t o  b e  s o l v e d . It was
proposed that  the device  meet  the
fo l lowing requirements : 1 )  c o m f o r t ,  2 )
ease  o f  adjustment ,  3 )  back support
( v a r i a t i o n  i n  t i l t  a n g l e ) ,  4 )  v a r i a t i o n
i n  h e i g h t  f r o m  f l o o r ,  5 )  s t a b i l i t y ,  a n d
6 )  p o r t a b i l i t y . Some features which
needed to  be  considered whi le  des igning
the  unit  were : a )  t h e  t y p e  o f  c u s h i o n s
needed: b) t h e  t y p e  o f  h e a d  s u p p o r t
required: a n d  c) t h e  t y p e  o f  b a c k  s u p p o r t
d e s i r e d .

Several  ideas  were  developed,  inc lud-
ing  an inf latable  unit  and a  motor ized
u n i t , b u t  t h e  m o s t  c o s t - e f f i c i e n t  d e v i c e
was determined to  be  constructed o f  wood
with a manual adjustment device. Several
manual adjustment devices were considered
u t i l i z i n g  v a r i o u s  m a t e r i a l s ,  s u c h  a s
metals , p l a s t i c s , and leathers . However,
the most compact and easiest method was
the addit ion of  separate  units  when
height  adjustment  was desired. The  f inal
design schematic  consisted of  a  wooden
body, a metal back adjustment mechanism,
a  s a f e t y  b e l t , a n d  o n e  i n c h  o f  h o s p i t a l
type foam padding on the backrest and
s e a t .

T o  a v o i d  a n y  p o s s i b l e  t i p p i n g  o f  t h e
u n i t , i t  was determined that  the base
should be  angled so  that  i t  would be
improbable that any movement by the child
would provide a moment about any edge of

t h e  c h a i r . Calculat ions  were  done  for
the  chair  without  having an angled base
and then on the  chair  with  an angled
base . The  angle  o f  the  base  was
determined with a  safety  margin o f
t h r e e . It  was also  determined that  the
a n g l e  o f  t h e  b a s e  a l o n g  t h e  b a c k  o f  t h e
unit  should  be  the  same as  the  angles  on
t h e  o t h e r  s i d e s  t o  a v o i d  t i p p i n g  w h e n  t h e
b a c k r e s t  i s  c o m p l e t e l y  r e c l i n e d .

After the wooden units were made but
before  they were padded or  painted,  the
metal adjustment mechanism was attached;
and the unit was taken to Gorman School
f o r  a n  i n i t i a l  t r i a l  w i t h  t h e  c h i l d . The
seat  f i t  h im quite  wel l  and promised
minimal  adjustments  to  the  f inal  product
a t  a  l a t e r  d a t e . I t  w a s  a t  t h i s  t i m e
t h a t  t h e  c h i l d  s t a t e d  t h a t  h e  w a n t e d  h i s
seat  painted green. H e  s p e c i f i c a l l y
c h o s e  a  p a r t i c u l a r l y  a t t r a c t i v e  s h a d e  o f
e m e r a l d  g r e e n  a n d ,  t h e r e f o r e ,  t h e  u n i t
was  painted green!

A f t e r  a l l  c o m p o n e n t s  o f  t h e  p r o d u c t
w e r e  c o m p l e t e d  ( p a d d i n g ,  p a i n t i n g ,  chrome-
p l a t i n g  o f  t h e  m e t a l  p a r t s ,  a t t a c h m e n t  o f
t h e  s e a t b e l t ) , a  f i n a l  t r i a l  w a s  d o n e .
T h e  f i n a l  t r i a l  w e n t  q u i t e  w e l l ;  s o  w e l l ,
i n  f a c t  t h a t  n o  a d d i t i o n a l  a d j u s t m e n t s
were  required. The student was very happy
w i t h  h i s  s e a t  a n d  e s p e c i a l l y  t h e  c o l o r .

T h e  t o t a l  c o s t  o f  t h e  s u p p o r t i v e
f l o o r  s e a t i n g  u n i t  w a s  n i n e  h u n d r e d  f i f t y
d o l l a r s  ( $ 9 5 0 ) . We wish to thank the
N a t i o n a l  S c i e n c e  F o u n d a t i o n  f o r  p a r t i a l l y
s u p p o r t i n g  t h i s  p r o j e c t .
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“Walker Communication Table”

Designer : Dave Cartmell
Handicapped Coordinat.or: Peter Lanasa, Gorman Public School

S u p e r v i s i n g  P r o f e s s o r : L)r . Chandler  Phi l l ips
Department of Biomedical and Human Fact.ors Engineering

Wright. State University
Dayton, OH 45435

This  project .  is  a  device  that . ,  when
mounted to  a  walker ,  wi l l  a l low t.he
v e r s a t i l i t y  o f  m a k i n g  a  s p e e c h  communi--
cator p o s s i b l e . The assistive communica
tion device was provided by Gorman School.
T h e  p r o j e c t  c u l m i n a t e d  i n  t h e  d e s i g n  o f  J
walker communication table. T h i s  t a b l e
i s  a  v e r s i o n  o f  a n  a s s i s t e d  w a l k e r  w i t h  a
table attached which supports the communi
c a t i o n  d e v i c e . Thus, the walker communi
c a t i o n  t a b l e  a l l o w s  f o r  g r e a t e r  m o b i l i t y
for  a  speech impaired student .

SUMMARY OF IMPACT
This p r o j e c t  w a s  d e s i g n e d  f o r  a

student. at. Gorman School who was unable
to communicate through speech. He used.an assist lve speech communicator that
i m p r o v e d  h i s  r e l a t i o n s  w i t h  o t h e r s . The
s t u d e n t  a l s o  r e q u i r e d  t h e  a i d  o f  a
walker _ However, he was unable to use
the speech communicator and the walker at
the same time. The walker communication
t a b l e  ~110~s him to communicate when he
i s  m o b i l e . T h i s  g r e a t l y  i n c r e a s e s  h i s
o p p o r t u n i t i e s to communicate with other
s t u d e n t s  o r  w i t h  t h e  s t a f f  a t  h i s  s c h o o l .
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TECHNICAL DESCRIPTION
T h i s  p r o j e c t  i s  a  d e v i c e  t h a t .  w h e n

mounted to a walker, w i l l  a l l o w  t h e  v e r s a -
t i l i ty  o f  making a  speech communicator
p o r t a b l e . Development  o f  the  pro ject  was
init iated by v is i t ing Gorman School  where
t h e  a s s i s t i n g  w a l k e r  d e v i c e  w a s  k e p t .  A
teacher  demonstrated the mechanics  of  the
walker  and the  communicat ion a id  ca l led
the “Wolf”. The Wol f  i s  a  device  that
al lows a  speech impaired individual  to
communicate  v ia  a  touch sensi t ive  keypad
and synthesized voice command.

The goals  o f  the  design were to
assure  stat ic  equi l ibr ium and maintain
a l l  c h a r a c t e r i s t i c s  o f  t h e  o r i g i n a l
w a l k e r . . T h e s e  i n c l u d e  l i g h t  w e i g h t ,  e a s e
o f  e n t r y , and movabi l i ty . With these
s p e c i f i c a t i o n s , a  des ign was  to  be  con-
c e i v e d  a n d  b u i l t  t o  a p p l y  t o  t h e  w a l k e r .
After reviewing the known information and
s p e c i f i c a t i o n s , drawings and engineering
methods were developed to  apply  to  the
p r o j e c t  d e s i g n . A l l  i d e a s and concerns
w e r e  d i s c u s s e d  w i t h  D r .  P h i l l i p s  f o r  h i s
input  and approval .

T h e  p o i n t  o f  a p p l i c a t i o n  o f  t h e
d e v i c e  w a s  t h e  f i r s t  d e c i s i o n  t h a t  h a d  t o
be made. I t  w a s  c h o s e n  t h a t  t h e  h o r i -
z o n t a l  b a r  o n  t h e  f r o n t  o f  t h e  w a l k e r
would be used. After  making this
d e c i s i o n , i t  was necessary to  design a
component  that  would  attach to  this  bar
a n d  p r o v i d e  a  f o u n d a t i o n  f o r  t h e  r e s t  o f
t h e  d e s i g n  t o  b e  b u i l t  u p o n . This compo-
nent , termed “tube c lamp,” was  developed
by making rough sketches and then submitt-
ing  3 -v iew, dimensioned drawings in the
machine shop.

The next component to be designed
was a  horizontal  tube that  would attach
t o  t h e  c o m m u n i c a t i o n  t a b l e ,  a l l o w  f o r
height  ad justabi l i ty , and permit  the table
to swing away from the walker entrance.
This was also performed in the same manner
as  the  tube  c lamp. The communication
t a b l e  a n d  t h e  c l a m p s  t h a t  a t t a c h  i t  t o  t h e
tube were  easi ly  designed after  the  above
components were completed.

This  pro ject  required seven hundred
d o l l a r s ($700)  to  complete . We wish to
thank the  Nat ional  Sc ience  Foundat ion for
p a r t i a l l y  s u p p o r t i n g  t h i s  p r o j e c t .
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“Wheelchair Lap Board”

Designer : Ama r !Hamad
Handicapped Coordinator: Peter Lanasa, Gorman Public School

S u p e r v i s i n g  P r o f e s s o r :  D r .  C h a n d l e r  P h i l l i p s
Department of Binmedical and Human Factors Engineering

Wright  State  Universit.y
Dayton. OH 45435

I NTHODUCT  I ON
A student at. Gorman School likes t.o

use  his  wheelchair  independently  with
almost  no  help  from others . T h i s  st.udent
n e e d e d  a  l a p  b o a r d  t o  h e  inst.alled on t.he
wheelchair  to  carry  a  smal l  communicat ion
device called “WOLF”. The wheelchair  lap
board is  a  new lap board which holds  the
communicat.ion  d e v i c e  a n d  a l l o w s  t h e
student  to  move the  wheelchair  by  himsel f .
T h e  n e w  lapboard  does not have to be
removed to move the wheelchair. AlSO,
the  new des iyn is adjustable  in  any
d i r e c t i o n  t o  m a k e  i t  e a s i e r  t o  u s e  a n d
m o r e  e f f i c i e n t .

SUMMARY OF IMPACT
Cur rent ly, the student has an over -

s ized  lap  board which makes  i t  difficulr
for  him to  use  the  wheelchair  properly .
I f  the  student  wants  to  move the  wheel-
ChJir b y  h i m s e l f , he must. remove the lap
board. Doing  so  also requires that  the
communication device be removed, and the
student cannot communicate with others.
SO, i t  i s  e i t h e r  t o  m o v e  t h e  w h e e l c h a i r
and nor communicate or to communicate and
not move the wheelchair. The new lap
board enables the student to  be more
funct ional ly  independent  s ince  he  can move
and communicate at the same time. Since
h e  i s  a b l e  t o  d o  m o r e  w i t h o u t  t h e  a i d  o f
an attendant , the  attendants  can focus
more  t ime on other  students .
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TECHNICAL DESCRIPTION:
Q u a r t e r  ( 1 ) : I  c h o s e  o n e  o f  t h e

p r o b l e m s  p r e s e n t e d  b y  D r .  P h i l l i p s  t o  b e
m y  s e n i o r  d e s i g n  p r o j e c t . I  read the
p r o b l e m  c a r e f u l l y  a n d  I  s t a r t e d  t o  t h i n k
how am I going to approach that problem.
Then I  got  an idea about  how to  des ign
t h i s  p r o j e c t  a n d  t h e  n e x t  s t e p  w a s  t o  p u t
t h a t  d e s i g n  o n  p a p e r  a n d  t r y  t o  v i s u a l i z e
i t . I  a lso  est imated what  the  cost  would
be  to  bui ld  i t  and how much t ime i t  should
t a k e  t o  f i n i s h  i t  c o m p l e t e l y . Then a pro-
p o s a l  w a s  w r i t t e n  t o  g e t  i t  a p p r o v e d  b y
the Bio-Medical  Engineering Faculty  with
a l l  d r a w i n g s  a n d  d e t a i l s  I  g o t  a t  t h a t
time.

Q u a r t e r  ( 2 ) : T h e  p r o j e c t  g o t
approved by  the  Bio-Medical  Engineer ing
Faculty . Then I had to make some changes
on the  des ign, like what shape and kind
o f  p i p e s  a r e  b e s t  t o  u s e . These changes
were  made to  lower  the  cost  o f  imple-
menting the  des ign by  order ing standard
p a r t s  a n d  a v o i d i n g  a n y  s p e c i a l  o r d e r s .
Then an Eleven Hundred form was filled
o u t  a n d  s i g n e d  b y  D r .  P h i l l i p s  t o  o r d e r
the parts  needed through the  Instrument
Shop of  the  Univers i ty .

Q u a r t e r  ( 3 ) : The parts  were in
stock by  the  beginning o f  the  quarter  and
ready for  work. We f irst  took some mea-
surements  on the  wheelchair  to  start
bui ld ing  up the  des ign in  the  Instrument
Shop. After  the  design was almost  com-
p l e t e d , w e  d i d  t h e  f i r s t  t e s t i n g  o n  t h e
wheelchair . A problem came out, where
the  des ign should  be  hooked to  the  wheel -
c h a i r , due  to  a  smal l  inaccurate  measure-
ment. So  we had to  go  back and correct
i t , and i t  was ready by the next  week.  A
second test ing was done to  see  how the
modi f icat ions  were  going to  work. F o r -
t u n a t e l y , i t  w o r k e d  f i n e , and then we had
t o  t a k e  i t  b a c k  f o r  f i n a l  t o u c h e s  a n d
pol ishing and paint ing i t  with the  same
c o l o r  o f  t h e  w h e e l c h a i r . T h e  l a s t  t h i n g
t o  d o  w a s  t o  t a k e  s o m e  p i c t u r e s  f o r  t h e
records  of  the  Instrument Shop,
Dr. P h i l l i p s ' f i n a l  r e p o r t ,  a n d  s o m e
s l i d e s  f o r  t h e  p r e s e n t a t i o n .

The cost  o f  the  wheelchair  lap  board
was seven hundred dol lars  ($700) .  We
wish to  thank the National  Science
F o u n d a t i o n  f o r  p a r t i a l l y  s u p p o r t i n g  t h i s
p r o j e c t .
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“Uydrocephalic  Head Support Device”

Designer : M. Al-Matri
Handicapped CoordinJt.or: Bonnie Wilson, Fairacre  School

Supervis ing Professor : Dr . Chandler  Phi l l ips
Department  o f  Riomedical  and HumJn  Factors  Engineer ing

Wright  State University
Uayton, OH 45435

INTRODUCTION
T h i s  p r o j e c t  w a s  d e s i g n e d  f o r  a

student with hydrocephalus and who needed
head support. There are currently  two
d i f f e r e n t  k i n d s  o f  d e v i c e s  c o m m e r c i a l l y
a v a i l a b l e  f o r  h y d r o c e p h a l u s  pat.ients.
O n e  i s  a  p i l l o w  t y p e  d e v i c e  t.hat. i s
placed under  the  pat ient’s  chin  and
around his /her  neck. This device was
f o u n d  t o  c a u s e  d i f f i c u l t y  i n  e a t i n g  a n d
b r e a t h i n g  f o r  t h i s  p a r t i c u l a r  s t u d e n t .
The student  was  us ing  a  “Molholland
Posit.ioning  S y s t e m ” (MPS) w h i c h  i s
des igned to  contro l  the  development  o f
orthopedic  deformit ies  and enhance  dis -
t a l  c o n t r o l . The MPS is designed with a
head support which supports the head and
upper  body at  120 degrees  from vert ical .
We wished to  des ign a  headrest  to  hold
the head/upper  body at  90 degrees  from
v e r t i c a l .

SUMMARY OF IMPACl
This  device  was designed for  a

student  who has hydrocephalus and s i ts  in
a  wheelchair  with  his  head support.ecl  by a
h a l o / h e a d r e s t  d e v i c e  a t t a c h e d  t o  t h e
wheelchair . T h e  h a l o / h e a d r e s t  ir; not
w e l l  f i t t e d  t.o t h e  s t u d e n t  a n d  t h u s
r e q u i r e d  J r e d e s i g n  t o  p r o v i d e  a  b e t t e r
f i t . The new design enabled the student
to  be  more  COmfOrtJble  and to  be  seated
i n  a  c l i n i c a l l y  d e s i g n a t e d  p o s i t i o n .
P r o v i d i n g  g r e a t e r  c o m f o r t  w i l l  a l l o w  t h e
s t u d e n t  t o  i n t e r a c t  m o r e  i n  t h e  a c t i v i t i e s
o f  h is  home and school .
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TECHNICAL DESCRIPTION
O u r  p r o j e c t  h a d  t h e  f o l l o w i n g

designs :
(1) T o  p r e v e n t  t h e  i r r i t a t i o n ,  w e  u s e d

o n e  l a y e r  o f  f o a m ,  a n o t h e r  l a y e r  o f
p a d d i n g  o n  t h e  t o p  o f  i t ,  t h e n  b o t h
c o v e r e d  w i t h  a  t h i r d  l a y e r  o f
‘c a n v a s ’ c l o t h , and al l  covered with
a  s o f t ‘s h e a r k i n g  f u r ’ w h i c h  w i l l
p r o t e c t  t h e  s p e c i f i c a t i o n  o f  t h i s
d e v i c e , a s  s h o w n  i n  f i g u r e  (2).

( 2 )  T h e  h a l o  h a s  a  k n o b - l o c k ,  w h i c h
makes  i t  imposs ib le  to  unlock
w i t h o u t  a  s u p e r v i s o r .

(3) Using the  same kind o f  batt ing  for
the  halo  system, and changing i ts
posit ion from the one shown in  the
p i c t u r e  t o  b e  p a r a l l e l  w i t h  h i s / h e r
forehead, w i l l  p r e v e n t  t h e  p a t i e n t ’s
head from s l id ing  through the  halo ,
and a new design has been added to

the  halo , where  the  halo  wi l l  be
f l e x i b l e  f o r  e n l a r g e m e n t  t o  m e e t  t h e
pat ient’s  growth and development .

(4) Widening the  upper  neckrest’s  pad
a n d  p l a c i n g  i t  a t  t h e  r i g h t  a n g l e
( p a r a l l e l  t o  t h e  b a c k  g r o w t h  o f
h i s / h e r  h e a d )  w i l l  m i n i m i z e  t h e
i r r i t a t i o n , d e s i g n  i t  t o  b e  a d j u s t -
a b l e  s e v e r a l  d i r e c t i o n s  i n  o r d e r  t o
maintain  the  long term support ,  and
t o  i n s u r e  t h e  c o m f o r t  o f  t h e  p a t i e n t .

( 5 ) Widening the  lower  neckrest’s pad,
using the same batt ing,  and the same
a d j u s t a b l e  r a n g e s ,  w i l l  i n c r e a s e  t h e
s t a b i l i t y  o f  o u r  d e v i c e .
The cost  o f  the redesign was seven

hundred dol lars  ($700) . We wish to thank
the National  Sc ience  Foundat ion for  par-
t i a l l y  s u p p o r t i n g  t h i s  p r o j e c t .
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