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 ACCESSIBLE WHEELCHAIR TRAY 
 Designers: Abigail Maloney and Vestine Mukanshimiye 
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 Supervising Professor: Dr. David Reynolds 

 Biomedical, Industrial and Human Factors Engineering Department 
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 INTRODUCTION 
The Accessible Wheelchair Tray was designed to 
assist a client who is in a wheelchair. The client has 
spastic Cerebral Palsy (CP). Spastic CP is 
characterized by muscle stiffness and movement 
difficulty. Because of limited motor control, the 
client has difficulties looking at objects that are on a 
flat table; he needs his learning material at eye 
height. A tray was designed that can tilt up and 
down so that his teacher can adjust the angle 
steepness depending on what he is doing.  

The client uses a switch-operated device to speak; it 
is sometimes knocked down by spastic movements. 
A place for that device was created on the tray 
surface so that the client, with the help of his 
teacher, can operate it efficiently. An attachment to 
hold papers is provided on the tray surface so that 
when the client draws or paints, the paper can stay 
in place while the teacher helps the user with his 
hand movement. 

 SUMMARY OF IMPACT 
The client supervisor said that she liked the design 
ideas that were implemented, such as: the 
personalized painting, rounded edges for safety, 
padded arms, lightweight material, and the 
indentation in the tray for the switch. The client was 
able to start using the tray immediately (Fig. 20.14). 
The various features of the tray enable the client to 
work more independently. 

 TECHNICAL DESCRIPTION 
Polyvinyl chloride (PVC) expanded foam was used 
as the main material in this design. PVC foam was 
chosen because of its various characteristics and 
applications. The characteristics include: 1) light 
weight, 2) high strength, 3) ease of cleaning and 4) 
ease of fabrication. The support rods were made 

from aluminum alloy. The dimensions of the tray 
were based on the dimensions of the client‟s 
wheelchair.  The dimensions of the parts are as 
follows: 1) tray top is 16”x22”x1”; 2) tray arms are 
8”x4”x1”; 3) side beams are 14”x2”x1/2”; 4) 
aluminum rods are 11.36”x1”; and 5) support beam 
is 1”x21”x1”.  

Large clamps are used to affix the tray to the arms of 
the wheelchair (Fig. 20.15). Large thumb screws can 
be tightened to hold the support arms in place at the 
desired angle for the tray tilt. Hinges hold the main 
tray piece to the arm structures. A paper clamp is 
screwed into the main tray piece for holding paper. 
Various pins and screws hold the other pieces of the 
structure together. Padding covers the arms of the 
structure. The tray can be adjusted to accommodate 
different wheelchair widths. The tray was given a 
custom paint job. 

The total cost of parts and labor was $630. 

 

 Fig. 20.14. Client Using the Accessible Wheelchair Tray. 
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 Fig. 20.15. Clamps That Attach Tray to Wheelchair. 
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 TOUCH SCREEN FOR COMPUTER AND 
INTERACTIVE DISPLAY 

 Designers: Vikram Mathur and Andy O’Connor 
 Client Coordinator: Ms. Viola Jackson, Gorman Elementary School 

 Supervising Professor: Dr. Ping He 
 Biomedical, Industrial and Human Factors Engineering Department 

 Wright State University 
 Dayton, OH 45435-0001 

 

 INTRODUCTION 
The users of a computer in an elementary school are 
primarily children with cerebral palsy, autism and 
conditions involving motor impairment.  To 
interface with different learning programs, they use 
a TouchWindow® (Riverdeep Interactive Learning, 
Edmark Corporation) in place of a standard mouse.  
The TouchWindow® functions as a mouse, so that 
rather than moving the cursor to a desired position 
clients can touch the screen where they would like 
for the cursor to go.   

The users would sometimes knock the window off 
the monitor. This prevented the children from using 
the equipment and also created risk of injury or 
potential damage to the computer in use. Due to 
these concerns, the client coordinator requested a 
new method of attaching the TouchWindow® to the 
monitor. The clients also have difficulty interacting 
with the original software that the TouchWindow® 
uses. The client coordinator requested new software 
for the children to learn with and enjoy while using 
the TouchWindow®. 

Three solutions were created. First, a steel frame was 
fabricated and attached to a 17” monitor. The 
TouchWindow® sits in the frame while in use. An 
interactive program that helps the students learn 
colors, shapes and cartoons was written. Also, a 
wireless keyboard and mouse were purchased for 
each classroom to reduce the clutter around the 
computer station and facilitate efficient removal 
when the TouchWindow® is in use. 

 SUMMARY OF IMPACT 
The client coordinator expressed satisfaction with 
the way in which the TouchWindow® was secured 
to the monitor. The interactive software program 
provides a tool that the students can use to learn and 
have fun. The software is easily navigated by the 

students and keeps their attention when the teacher 
is attempting to assist other students. The inclusion 
of a wireless keyboard and mouse simplified the 
area around the computer workstation. The client 
coordinator is able to remove the keyboard and 
mouse from the immediate workspace when a child 
is using the computer, but is still able to use them at 
a distance to help children complete tasks if they 
encounter difficulties. 

 TECHNICAL DESCRIPTION 
The final project is shown in Fig. 20.16. The frame is 
constructed of steel because of its relative light 
weight, cost (free – donated from National 
Machinery Company), and ability to be welded. The 
dimensions of the TouchWindow® were used to 
design the dimensions of the frame. The frame is 
12.75” tall, 14.75” wide, and 1.875” thick.  The 
bottom portion is 1.875” tall, 14.75” wide, and 1.875” 
thick. It has a 0.787” x 9.45” rectangle cut out to 
ensure the buttons on the monitor are available for 
use when the frame is in place. The frame is coated 

 

 Fig. 20.16.  Client using TouchWindow® with Steel 

Frame and Interactive Software. 
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with a black oxide to prevent corrosion, smooth the 
surface and improve its aesthetic appeal. Industrial 
strength Velcro was used to affix the steel frame to 
the computer monitor. Based on grip strength, the 
only individuals able to remove the structure are the 
teachers. 

The software was written using the Visual Basic 
programming language and was programmed using 
Microsoft Visual Studio .Net 2003.  The source code 
creates an executable file that may be run on the 

school‟s computers (which use Windows XP Pro). 
To use the program, the student simply double-
clicks on the icon from the computer‟s desktop, and 
from there the child is able to navigate through the 
program learning about colors or shapes or playing 
with cartoons (Fig 20.17). The software is reliable in 
that the student can loop through the program as 
many times as he or she likes without the program 
having errors or malfunctions. 

The total cost of parts and labor was $755. 

 

 

 Fig. 20.17.  Front Interface of Interactive Program. 
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