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 AN AUTOMATED SIDE-BY-SIDE REFRIGERATOR 
DOOR OPENER  

Designers: Katie Allen and Christopher Howard 
Client Coordinator: Cheryl Linn 

United Cerebral Palsy of Greater Houston 
Supervising Professor: W.A. Hyman 

Biomedical Engineering Program 
Texas A&M University 

College Station, Texas 77843 
 

INTRODUCTION 
An automated side-by-side refrigerator door opener 
was made for the adult program at the United Cere-
bral Palsy Center of Greater Houston.  A single linear 
actuator simultaneously opens both doors (Figure 
12.1).  A flat arm, attached to the linear actuator, holds 
two swivel arms that are each fixed to a single door.  
The entire system is operated by a switch that opens 
the doors when pushed up and closes the doors when 
pushed down.  The switch was designed to accom-
modate most adult patients.  

SUMMARY OF IMPACT 
It is difficult for individuals in wheelchairs to open re-
frigerators.  In the current project, a switch is posi-
tioned so that the wheelchair is not in the path of the 
opening door.  The doors swing open wide enough to 
allow a wheelchair to pass.  In the future, the switch 
may be changed to a mat or portable pushbutton.  

 

 

Figure 12.1. Automated Refrigerator Door Opener.  
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The bar is cut from the same 1” steel as the two arm 
pieces.  It is 15” in length and attaches to the actuator 
with a ¼” screw that is 7/8” long located in the mid-
dle of the bar. Arm 1 is positioned 1” from the outside 
edge of the bar and arm 2 is positioned 2” from the 
opposite edge.  Both arms are held in place by a 
loosely tightened ¼” nut and bolt.  This allows the 
arms to have unrestricted movement during the open-
ing and closing of the doors. 

The linear actuator is a model Motion 85615/85616 
Ball Drive Actuator, manufactured by Motion Sys-
tems Corporation (Figure 12.4).  It has a dynamic op-
erating load of 100 pounds and a static operating load 
of 600 pounds.  The stroke length of the actuator is 12“ 
and a 12 VIC Permanent Magnet Brush DC Motor 
powers it. An AC adapter from Radio Shack provides 
conventional power to the actuator. 
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Figure 12.2.  Peg and Plate Mounting. 
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Figure 12.3.  Plate Positioning on Refrigerator Door. 
ECHNICAL DESCRIPTION 
he door opener consists of four parts: 1) the arms, 2) 

he bar, 3) the linear actuator, and 4) the switch.  
lued to each refrigerator door is a 2” x 1” steel plate 
ounted with a ¼” threaded steel peg (Figure 12.2).  

he doors are 12.5” and 20.5”. Peg 2 is positioned 3 
3/16” from the inside edge of the door and peg 1 is 
ositioned 7 11/16” from the inside edge of the door 

Figure 12.3).  Both are flush with the front of the 
oor. Steel epoxy glue is used throughout.   

wo 1” wide steel arms with pre-drilled 1/4“ diame-
er holes connect the linear actuator to the doors and 
orce the doors open when the actuator moves out-
ard.  The arms vary in length due to the different 
oor widths.  Arm 1 is 9” and is attached to the longer 
oor with peg 1.  Arm 2 is 7” and is attached to the 
horter door with peg 2.  The pegs and arms are 
laced to allow for maximal door opening. 

The actuator is positioned by a ¼” screw into a 2” x 
3.75” steel plate mounted with screw holders.  The 
screw holders are two 1” square steel plates, ¼” thick, 
welded upright onto the bottom plate (Figure 12.5).  
Each screw holder has a ¼” hole drilled through the 
middle of the 1” plate.  The plate with screw holders 
is positioned on the refrigerator 4” from the back and 
17” from the right side. 

To prevent the actuator rod and casing from moving 
back and forth, a steel guide is placed 11.5” from the 
front of the refrigerator (not including the doors) and 
17” from the right side.  The guide is composed of a 
bottom plate made of ¼” steel measuring 2” x 1” and 
two upright restraining guides made of 1/8” steel 
measuring 0.5” x 2”.  The restraining guides are 
welded to the bottom plate 1 3/16” apart.  The guide 
is glued onto the top of the refrigerator, approxi-
mately in the middle of the rod casing. 

 

�����������������������������������������������������
�����������������������������������������������������

Rod Casing RodAttachment
Part

Motor

 

Figure 12.4.  Linear Actuator. 
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The switch has three basic positions: up, down, and 
middle.  The up position moves the actuator out-
wards, the down position moves the actuator to its 
original position, and the middle position turns the ac-
tuator off.  To increase the size of the switch, a Styro-
foam box was placed over the original device.  This al-
lows the switch to be moved by either a hand or fist, 
lessening the amount of coordination and dexterity 
required.  The box is 4.25” long, 8” wide, and 2” high, 
a sufficient size for the user population.  The switch is 
attached to the side of the refrigerator by a magnet, al-
lowing it to be moved when not in use.  The doors can 
be operated conventionally at all times. 

A sketch of the unit is shown in Figure 12.6. 

Expenses were as follows: 

Linear actuator  Donated by Motion Systems 

AC adapter  $22 

Steel   $80 

Misc. supplies  $50 

Fabrication  $50 
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Figure 12.5.  Attachment Plate. 
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Figure 12.6.  Schematic Drawing of the Refrigerator Door Adaptation. 
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PORTABLE PARALLEL BARS FOR CHILDREN 
WITH WALKING DIFFICULTIES 

Designers:  Gretchen Meyer and Emily Stephenson 
Client Coordinator: United Cerebral Palsy Institute of Greater Houston 

Supervising Professor: WAY. Hyman 
Biomedical Engineering Program 

Texas A&M University 
College Station, Texas 77844 

 

INTRODUCTION 
Portable parallel bars for children with walking diffi-
culties (Figure 12.7) were designed to be easily trans-
ported by a therapist for in-home patient care. They 
may also be installed permanently.  The bars consist 
of two PVC pipe railings seated in galvanized steel 
pipe flanges.  All parts are available in any large home 
center and the system can be easily and inexpensively 
constructed.   

SUMMARY OF IMPACT 
Due to the restructuring of the Cerebral Palsy Institute 
into smaller home health care satellites, existing paral-
lel walking bars do not meet the needs of many clini-
cians because they are not easily transported and be-
cause they are expensive, heavy, and consist of many 
parts.  This design is lightweight and compact.  The 
bars are small enough to be stored the trunk of a car, 
and require a minimal amount of space when assem-
bled.  

TECHNICAL DESCRIPTION 
The main design requirements of the portable parallel 
bars were that they be: 1) suitable for small children, 
2) easily transportable (lightweight, involving few 
parts, quickly assembled), 3) sturdy, 4) and safe.    

The railing supports are built with four 2" diameter 
galvanized steel pipe flanges attached to two 8" x 32" 
pieces of fabric covered plywood.  The plywood bases 
are both covered with a 14" x 38" piece of fabric and 
padded with a 10" x 34" piece of cotton matting.  The 
fabric and matting are attached with a staple gun.   
Two pipe flanges are placed on a plywood base 20" 
apart and attached by four 1/4" x 1" lag screws.   

Connected to each pipe flange is a 4" piece of 2" di-
ameter threaded galvanized steel pipe.   The steel pipe 
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Figure 12.7.  Portable Parallel Bars. 
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Figure 12.8.  Base Construction. 
s then attached to a 2" diameter PVC pipe female 
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adapter (Figure 12.8).  The adapter enables the PVC 
pipe legs to be firmly seated in the base.   

Each vertical support is constructed from 2" diameter 
PVC pipe, 19" in length.  A U-shaped cut, approxi-
mately 1.5" deep, is removed from each support using 
a jigsaw and a 1/4" diameter hole is drilled 0.75" from 
the top of the leg (Figure 12.9).  The supports are per-
manently attached to the female adapter using PVC 
pipe adhesive or epoxy.  The total base/leg compo-
nent is two feet tall, a height appropriate for pediatric 
patients.   

The two horizontal railings each consist of a 5' piece of 
1 1/2" diameter PVC pipe with a 1 1/2" diameter PVC 
rounded cap.  The caps protect the user from the un-
finished ends of the railings.  After assembly, a 1/4" 
diameter hole is drilled 6" from the end of each rail.  

The PVC pipe is painted after sanding and applying 
one coat of primer.   

The parallel bars are assembled by placing the two 
bases 4' apart, measuring from the legs.  The rails are 
placed in the legs and secured with a hex cap screw 
and wing nut, with the wing nut facing the outside. 

The approximate cost of the parallel bars is $75.00. 

 

1.5"

0.75"

 

Figure 12.9.  Pipe Cut-Out Detail. 
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PORTABLE PARALLEL BARS WITH A TEXTURED 
WALKWAY  

Designers: Lisa Foster and Lisa Magliolo 
Client Coordinator: Gretta Cherry 

United Cerebral Palsy of Greater Houston 
Supervising Professor: W. A. Hyman 

Biomedical Engineering Program 
Texas A&M University 

College Station, Texas 77844 
 

INTRODUCTION 
A set of parallel bars with a textured walkway was 
built for children with cerebral palsy. The design con-
sists of a platform with three different textures, a 
ramp, a step, and parallel bars (Figure 12.10).  The 
base is rectangular and has two supports to provide 
stability.  The platform is accessible by a ramp on one 
end and a step on the other.  The ramp and step fold 
for easy storage.  The parallel bars are removable and 
the unit transportable. 

SUMMARY OF IMPACT 
The textured walkway is designed to create different 
sensations as children walk, so that they may learn to 
alter their steps accordingly, while fostering im-
provements in balance and coordination.   

TECHNICAL DESCRIPTION 
The main design requirements of the textured walk-
way were that it: 1) have at least three different tex-
tures; 2) be portable; 3) have a ramp and a stair; and 4) 
have parallel bars for safety and balance. 

The textured walkway has three main components: 
the platform, the ramp, and the step.  The platform is 
created with 1/2" plywood measuring 45" x 22" sup-
ported by two 2" x 4" boards, which span the length of 
the plywood.  The 2” x 4” supports are attached 2 
3/4" from each edge by four 2" zinc corner braces 
(two on each side).  Eight screws are countersunk 
along each support for torsional support.   The sup-

ports raise the finished platform to a height of 4 ½”. 
All edges are covered with white vinyl. 

Layers of cardboard inserts beneath the different 
walking textures are added to level the surface of the 
textured walkway.  1/8” hobby plywood covers the 
cardboard to assure that the foundation is hard and 
flat.  The three textures include a 16” x 22” piece of 
gray carpet attached to the base with 5/8” brads, a 14 
½” x 22” piece of blue foam attached with glue, and a 
14 ½” x 22” piece of black and white tile attached with 
self-adhesive backing. 

The ramp is ½” painted plywood measuring 20” x 13 
½”.  The step consists of four pieces of wood, two 3” x 
0.5” x 1.5” legs, one 13” x 0.5” x 2.5” step platform, 
and one 13”x 0.5” x 2.5” attachment board.  The ramp 
and step are attached to opposite ends of the platform 
with four 3” x 3” hinges.  Anti-slip traction tape is ap-
plied to both the ramp and step. 

 Four 1 1/4" holes are drilled 2" from each corner of 
the platform.  Four 1" diameter PVC pipe connectors 
are inserted into the drilled holes.  The four vertical 
supports are made from 1" diameter PVC pipe, 24" in 
length, and are inserted into the pipe connectors.  The 
two handrails are 1" PVC pipe, 40" in length, and are 
connected to the vertical supports by two 1" PVC el-
bows, secured with PVC cement.    

The estimated cost is $75.00. 
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Figure 12.10.  Parallel Bars with a Textured Walkway. 
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AN ADJUSTABLE TABLE FOR  

CHANGING OLDER CHILDREN 
Designers: Elisabeth Neely and Bincy Paulose 

Client Coordinator: Liz Crawford 
Therapist, College Station Independent School District  

Supervising Professor: W.A. Hyman 
Biomedical Engineering Program 

Texas A&M University 
College Station, Texas 77843 

 

INTRODUCTION 
A variable height changing table has been designed 
for teachers at an elementary school (Figure 12.11).  
The device consists of two main parts: (1) a table and 
(2) a foot-operated hydraulic lift. The hydraulic 
mechanism was purchased from a catalogue.  Its 
pedal and release knob/shaft are easily removed and 
stored inside the unit to clear the floor area when de-
sired.  The changing table measures 25.5" x 19.5" and 
can lift 440 pounds.   The front rail is attached with 
two strap hinges so that the rail may be lowered to al-
low children to climb onto the table.  There is a stor-
age space between the hydraulic lift and table for dia-
pers and related items.   

SUMMARY OF IMPACT 
The changing table was designed teachers who work 
with children who are four years of age and older.  
They requested a table that could be lowered to the 
ground to allow the children to climb onto the table 
with little assistance, thus preventing back problems 
experienced by the staff.  Prior to having this device, 
the teachers were changing the children on the floor of 
the bathroom to avoid lifting them three feet to the 
conventional table.   

TECHNICAL DESCRIPTION 
The main design requirements of the table were that 
it: 1) fit into an allotted space (approximately 51" x 20" 
and 32" in height) 2) be lowered and raised with a foot 
pump; 3) have a table top covered in a material that 
was easy to clean; 4) have railings on two or more 
sides to ensure safety; 5) be able to accommodate 
children’s varying size and weight, and 6) be safe to 
use. 
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Figure 12.11.  Variable Height Changing Table. 
he hydraulic lift is constructed of heavy gauge steel 
nd massive welds for superior strength.  The lift 
easures 25.5" x 19.5" and is elevated 0.5" per stroke 

f the foot pedal.  It has a minimum height of 5” and a 
aximum height of 21”.  To raise the height of the 

hanging table, a storage space with a height of 10" 
as added between the lift and table.   

he base of the changing table is 1.25“ plywood 
easuring 34”x 20.5”. It is attached to the hydraulic 

ft with four carriage bolts (5/16” x 1.5”). The dimen-
ions of the 1.25” plywood tabletop are 50” x  20.5”.  
he base and the top of the table are connected to four 
”x 2”x 4” pieces of wood located 1/25” from each 
orner of the base at the back and flush with the cor-
ers in the front (Figure 12.12).  Three sides of the 
torage space were enclosed with 1.25” plywood.  The 
imensions of the two sidepieces are 20.5” x 8”.  The 
ack piece measures 33” x 7.75”. 
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The tabletop has 5” side railings on all sides, and is 
supported by 1.5” x 1.5” x 5” sections of wood located 
0.5” from each corner (Figure 12.13).  All railings are 
made from 0.5” plywood, the two side railings 
measuring 20.5” x 6.25” and the front and rear railings 
measuring 50” x 5”.  The front railing is attached with 
two 4” strap hinges. Two hook and eye catches hold 
the railing in the upright position.  The hinges are at-
tached with four 0.75” screws and four hex nuts.  The 
wood table components are attached with screws and 
nails. 

The table is stained with golden oak wood stain and 
varnished with clear gloss.  A pad for the tabletop is 
made from a piece of 0.5” foam, hot glued to a card-
board backing and wrapped in cloth and clear vinyl. 

The estimated final cost for this project is $825.00, 
with the hydraulic lift priced at $720.00 
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Base Support

4"1.25"

 

Figure 12.12.  Back Base Support Dimensions. 
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Figure 12.13.  Tabletop Dimensions. 
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AN ELECTRONIC BLOCK TOY  
Designer: John Holcomb 

Client Coordinator: Teressa Edmonds 
United Cerebral Palsy of Greater Houston 

Supervising Professor: W.A. Hyman 
Department of Biomedical Engineering 

Texas A&M University 
College Station, Texas 77843 

 

INTRODUCTION 
An electronic toy requiring the sequential placement 
of blocks was designed for children with cerebral 
palsy.  The toy consists of an enclosed rectangular box 
and six wooden blocks of different shapes (Figure 
12.14).  The blocks fit into six corresponding holes on 
the top of the box, each block fitting only one hole.  
An electronic switch located at the bottom of each 
hole is triggered upon insertion of the correct block.  
An electronic circuit monitors the sequential place-
ment of the blocks, which are labeled with large num-
bers that correspond to their correct placement order.  
When a block is placed into its corresponding hole in 
the correct order a large segmented LED display indi-
cates the block number.  A chime sounds when all six 
blocks are placed into the holes in the correct order.  If 
any block is placed incorrectly a buzzer sounds and 
the toy is reset.  The blocks are shaped and weighted 
to be easily handled by children.  The toy is battery-
operated, small, and portable. 

SUMMARY OF IMPACT 
Many children with cerebral palsy have difficulty 
with eye and hand coordination.  The toys that are de-
signed to improve these skills often lack a sufficient 
level of stimulation and cognitive challenge.   

The development of eye and hand coordination 
greatly increases the interaction between the child and 
his or her surroundings. The sequential block game is 
unique in terms of the level and type of stimulation it 
provides.  The child must consider not only placing 
each block in the appropriate hole but also the order 
of block placement.  In addition, the successful com-
pletion of block placement is reinforced by both visual 
and audible stimuli. 

TECHNICAL DESCRIPTION 
The primary design considerations of the sequential 
block toy were that it: 1) include a minimum of four 
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Figure 12.14.  Electronic Block Toy. 
locks; 2) have blocks approximately two inches wide; 
) be portable; and 4) provide a sufficient level of 
uditory and visual stimulation. 

he box is 6" in height with top dimensions of 14" x 6" 
Figure 12.14). It is constructed of 1/4" plywood with 
n insert of dimensional 2" x 4" lumber into which the 
ix holes are cut.  The insert is attached to the inside 
op of the box to provide the walls for the six holes.  
he bottom of the holes is made of 1/4" plywood, ap-
roximately 13.5" x 3".  The bottom of the box is made 
f two pieces of 1/4" plywood, 6" x 6" and 6" x 7.5".  
he smaller bottom piece is hinged to allow battery 
ccess.  Each of the six blocks is made of a solid piece 
f dimensional lumber with an approximate width of 
" and height of 4.5".  

he block shapes were symmetrically formed using a 
able and band saw.  After the blocks were formed, 
he holes were cut in both the box top and insert with 
 jig saw to ensure a proper fit between the blocks and 
oles.  The box was assembled with glue and 3/4" 
crews.  Finally, the box and blocks were painted with 
crylic paint in various bright colors. 
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The electrical component of the design required the 
use of several specialized components (Figure 12.15).  
Although sequential switches can be monitored using 
digital AND/OR gate chips, the most straightforward 
approach is to use a programmable logic chip such as 
the PAL22V10 used in this design.  The PAL chip can 
be programmed with PALASM software and a digital 
chip programmer. Both can be found in a typical digi-
tal electrical engineering laboratory.  The exact details 
of the programming are more extensive than can be 
provided here. 

The PAL chip was programmed to recognize a se-
quence of six inputs from the switches at the bottom 
of each hole.  The lever-type switches have an L-
shaped extension.  The extension fits through a small 
hole in the plywood of the block hole bottom.  When 
triggered, each switch provides a 5-volt input to the 
PAL, which is recognized as a positive or correct in-
put.  Grounding the input pins of the PAL chip via a 
1MΩ resistor provides the negative input.  The PAL 
chip requires a clock signal to indicate when to moni-
tor the inputs.  This signal is provided by a 555-timer 

chip that is designed to provide a clock signal at ap-
proximately 1.5-second intervals.  This interval allows 
the block to settle without causing multiple input trig-
gers.  The PAL sequence includes resting states for 
each block and an error state that is entered when a 
block is placed in the incorrect order.  The chime indi-
cating the correct placement of all the blocks is trig-
gered by the output of the state for the sixth block.  
The incorrect buzzer is triggered by the error state.  
The correct block number is displayed by sending the 
output from each state to a second PAL chip that de-
termines the proper LED segments to be lit.  The out-
puts to the LED lights, the buzzer, and the chime 
cause a transistor to switch on, which provides the 
necessary voltage.  The entire circuit requires four D 
batteries. 

The components were obtained from Radio Shack and 
from the Rehabilitation Engineering Laboratory at 
Texas A&M University.  The cost of the block toy was 
approximately $40. 
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Figure 12.15.  Generalized Circuit Diagram. 
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A REFRIGERATOR DOOR ADAPTATION FOR 
ADULTS IN WHEELCHAIRS  

Designers: Elisabeth Neely and Bincy Paulose 
Supervising Professor: W.A. Hyman 

Department of Biomedical Engineering 
Texas A&M University 

College Station, Texas 77840 
 

INTRODUCTION 
An adaptation for a standard refrigerator door was 
designed for adults in wheelchairs (Figure 12.16).  The 
device is designed for a standard refrigerator with a 
side opening.  It cannot be adapted to a side-by-side 
refrigerator unit.  It consists of two basic parts: the 
arm and the hinge.  The hinge is a triangular strap 
hinge, with one arm attached to the side of the refrig-
erator and the other to a metal arm that extends be-
yond the end of the hinge and is inserted into the door 
between the insulation and the refrigerator frame 
(Figure 12.17).  Pressing the metal arm causes the re-
frigerator door to open.  As the door closes, the arm is 
trapped, and the device is again ready for use.  If the 
door opener is not needed, it can be removed and 
folded back on the outside of the refrigerator.  The 
unit is easily installed and inexpensive to build. enough force from a seated position.  The design of 

this unit is based on the assumption that pushing is 
easier that pulling.  A modification that could be eas-
ily attached to a standard refrigerator was needed.   

TECHNICAL DESCRIPTION 
The main design requirements of this refrigerator ad-
aptation were that it be  inexpensive, simple, and easy 
for a person in a wheelchair to use.  It is composed of 
a hinge and an arm.  The hinge used is a 4" zinc strap 
hinge.  One arm of the hinge is affixed with plastic 
steel epoxy to a 3" x 6.5" piece of 22 gauge weld steel 
(Figure 12.17).  The edges of the steel are filed and 
rounded to prevent injury to the user.  The device is 
attached to the side of the refrigerator with three 1.5" 
stainless steel screws. 

The final cost of the device is approximately $10.   
SUMMARY OF IMPACT 

Figure 12.16.  Refrigerator Door Adaptation.  
 

Many people have difficulty opening a refrigerator 
door from a wheelchair because it is hard to produce 
Figure 12.17. Installed Refrigerator Door Adaptation. 
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Figures 12.18.  Mechanical Drawing of the Refrigerator Door Adaptation. 
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MODIFIED TRICYCLE AND WAGON FOR 
CHILDREN IN WHEELCHAIRS 

Designers: Melissa Melton and Anna Whitehead 
Client Coordinator: Lynn Anfinson 

Special Education Coordinator, College Station Independent School District 
Supervising Professor: W.A. Hyman 

Department of Biomedical Engineering 
Texas A&M University 

College Station, Texas 77843 
 

INTRODUCTION 
Two existing pieces of playground equipment at a lo-
cal elementary school, a rickshaw cart attached to a 
tricycle (Figure 12.19) and a wagon (Figure 12.20), 
were modified for use by students in wheelchairs.  
were improved. The rickshaw and wagon were fitted 
with a bicycle seat and highchair seat, respectively, so 
children with limited motor skills could safely use 
both toys.  These additions provide extra support and 
security to passengers, with increased lumbar support 
and a safety belt restraint. 
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TECHNICAL DESCRIPTION 
Tricycle Assembly 
A child's bicycle seat was centered and balanced on a 
rickshaw cart attached to a tricycle.  A 5/16" drill bit 
was used to drill two holes through the rickshaw cart, 
corresponding to the existing holes in the bicycle seat.  
Two 5/16" bolts with nuts and washers were used to 
attach the seat to the cart. 

Wagon Assembly 
The four screws holding the seat cushion to the frame 
were removed.  Detaching the seat allows the frame to 
be easily accessible.  Two ¼” holes were drilled 
Figure 12.19.  Modified Tricycle. 
UMMARY OF IMPACT 
hree pre-school aged children at a local elementary 
ere unable to participate in playground activities be-

ause they were confined to wheelchairs.  The modi-
ied tricycle rickshaw and wagon were designed for 
afe play during use with the assistance of a class-
ate.  A child rides in the attached seat of the tricycle 

r wagon as a classmate pedals or pulls.   
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Figure 12.20.  Modified Wagon. 
hrough the chair frame, one in approximately the 
iddle of each side bar.    

wo 2" x 4" planks (pieces 1 and 2) with a length of 
2” were placed perpendicularly onto a 1" x 2" plank 
piece 3) with a length of 12.5".  This construction al-
owed the chair to be placed in a slightly reclined fash-
on.    Four 1/4" holes were drilled through the 

ooden frame, two on each side, approximately 2" 
rom the each end (Figure 12.21).  Corresponding 
oles were drilled into the wagon near the back.  One 
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¼” hole was drilled through pieces 1 and 2, corre-
sponding to the holes in the chair frame. 

To attach the high chair seat to the wooden frame two 
bolts (1/4” x 2.5”) are positioned downward in the 
chair frame and hammered, so the bolt heads are 
flush with the frame.  Four bolts (1/4” x 3”) are posi-
tioned downward in the wooden frame.  The four 
original screws in the chair frame are tightened to re-
attach the cushion.  The two bolts in the chair frame 

are placed in the corresponding holes in the wooden 
frame and secured with a ¼” nut.  The four bolts in 
the wooden frame are placed in the corresponding 
holes in the wagon and secured with a ¼” nut, which 
allows all components to be maximally tightened. 

 

8.5"

14"

 

Figure 12.21.  Wagon with Attachment Sites for Carrier Seat. 
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 COLLAPSIBLE REHABILITATION STEPS  
Designers: Price Bradshaw III and Robert Meltzer 

Client Coordinator: United Cerebral Palsy of Houston 
Supervising Professor: W.A. Hyman  

Department of Biomedical Engineering 
Texas A&M University  

College Station, Texas 77843 
 

INTRODUCTION 
A set of collapsible steps was designed for children 
with cerebral palsy.  It consists of a large box contain-
ing two sets of smaller nested boxes (Figures. 12.22).  
The outside box is mounted on casters for storage and 
transport.  These five boxes create a set of five steps - 
three up and two down (Figure 12.23).  

SUMMARY OF IMPACT 
These steps are designed to assist children with motor 
problems learn to accommodate stairs.  The steps can 
simulate regular stairs when the boxes are placed so 
that they begin at an elevation of 6" and increase 6" 
with each step.  They can be used as an obstacle 
course when placed at varied distances apart, allow-
ing the child to negotiate different riser heights and 
stride lengths.   

TECHNICAL DESCRIPTION 
The design requirements of the device were that it: 1) 
be lightweight, so that it could be easily transported; 
2) be small enough to fit into the trunk of an average 
car; 3) have casters for easy transport; 4) be sturdy 
enough to hold adults; and 5) be safe. 

The steps have three main components: a large box 
and two sets of smaller nested boxes.  The boxes were 
constructed out of 3/4" plywood, each with four faces.  
The largest measures 24" x 16" x 18", the middle boxes 
21.5" x 8" x 12", and the smallest 20" x 8" x 6".  The 
largest box has four casters and a brass handle at-
tached to opposing 16" x 18" rectangles.  Strips of anti-
slip traction tape were applied on the walking surface 
of all five boxes.  All boxes were assembled with 
wood screws and can be combined into a single 
nested unit with four bolts and wing nuts.  The boxes 
were coated with tung oil to preserve the wood and 
increase durability.  Four casters were added to help 
improve transportability. 

A
in
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d

T

 

lthough the collapsible unit is small enough to fit 
Figure 12.22.  Nested Steps. 
to the trunk of a car, it is too heavy to be easily car-
ed because of the ¾” plywood used for rigidity and 
urability.   

he total project cost was approximately $75.00. 
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Figure 12.23.  Steps Expanded for Use. 
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	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ADAPTIVE TV REMOTE CONTROLLER
	
	Designers:  Alison Callaghan and Rajah Gray
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	H
	HYDRAULIC WHEELCHAIR SEAT TO FACILITATE TRANSFERS
	
	Student Designers:  Christopher Granelli and Keith Donaldson
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ENTRY & EXIT AID FOR AN ADULT CAR SEAT
	
	Designers:  Kristin Hatch and Joseph Segreto
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE GRAPPLING WALKING CANE: A DEVICE TO FACILITATE WALKING AND OBJECT ACQUISITION
	
	Student Designers:  Eugene Darlak and David Palen
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400


	I
	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	RELEASABLE KNEE IMMOBILIZER FOR PATIENTS WITH KNEE INJURY
	
	Student Designer:  Timothy M. McAvinney
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MEAL TRANSPORTER HOT PLATE FOR MEALS ON WHEELS
	
	Student Designers:  David Messing, Sean Miller and Paul Shapiro
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATED PAGE TURNER
	
	Student Designers:  Mark Forest, Matt Kelly, Jeff Olenjniczak and Brian Rasbach
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATED DOLL HOUSE
	
	Student Designer:  David Johnston and Mark W. O’Connor
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400
	I

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A SELF-SHIFTING SEAT CUSHION TO PREVENT BED SORES
	
	Student Designers:  David J. Halady, Richard A. Walpole and Daniel P. Wiegand
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HEIGHT ADJUSTABLE WHEELCHAIR TO FACILITATE HORIZONTAL TRANSFERS
	
	Student Designers:  Clifford J. Solowiej, Jeremy Francis and Jon Bechtel
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRIC FINGER TO TURN ON THE STENTIEN SYSTEM
	
	Student Designer:  Chung Park
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HAND SPORT SUPPORT
	
	Designer:  Mark Hepworth
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	TEXAS A&M UNIVERSITY
	
	
	
	
	College of Engineering
	Bioengineering Program
	College Station, TX  77843
	Principal Investigator:
	William A. Hyman (409) 845-5532
	w-hyman@tamu.edu






	AN AUTOMATED SIDE-BY-SIDE REFRIGERATOR DOOR OPENER
	
	Designers: Katie Allen and Christopher Howard
	Client Coordinator: Cheryl Linn
	United Cerebral Palsy of Greater Houston
	Supervising Professor: W.A. Hyman
	Biomedical Engineering Program
	Texas A&M University
	College Station, Texas 77843

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PORTABLE PARALLEL BARS FOR CHILDREN WITH WALKING DIFFICULTIES
	
	Designers:  Gretchen Meyer and Emily Stephenson
	Client Coordinator: United Cerebral Palsy Institute of Greater Houston
	Supervising Professor: WAY. Hyman
	Biomedical Engineering Program
	Texas A&M University
	College Station, Texas 77844

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PORTABLE PARALLEL BARS WITH A TEXTURED WALKWAY
	
	Designers: Lisa Foster and Lisa Magliolo
	Client Coordinator: Gretta Cherry
	United Cerebral Palsy of Greater Houston
	Supervising Professor: W. A. Hyman
	Biomedical Engineering Program
	Texas A&M University
	College Station, Texas 77844

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AN ADJUSTABLE TABLE FOR
	CHANGING OLDER CHILDREN
	
	Designers: Elisabeth Neely and Bincy Paulose
	Client Coordinator: Liz Crawford
	Therapist, College Station Independent School District
	Supervising Professor: W.A. Hyman
	Biomedical Engineering Program
	Texas A&M University
	College Station, Texas 77843

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AN ELECTRONIC BLOCK TOY
	
	Designer: John Holcomb
	Client Coordinator: Teressa Edmonds
	United Cerebral Palsy of Greater Houston
	Supervising Professor: W.A. Hyman
	Department of Biomedical Engineering
	Texas A&M University
	College Station, Texas 77843

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A REFRIGERATOR DOOR ADAPTATION FOR ADULTS IN WHEELCHAIRS
	
	Designers: Elisabeth Neely and Bincy Paulose
	Supervising Professor: W.A. Hyman
	Department of Biomedical Engineering
	Texas A&M University
	College Station, Texas 77840

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MODIFIED TRICYCLE AND WAGON FOR CHILDREN IN WHEELCHAIRS
	
	Designers: Melissa Melton and Anna Whitehead
	Client Coordinator: Lynn Anfinson
	Special Education Coordinator, College Station Independent School District
	Supervising Professor: W.A. Hyman
	Department of Biomedical Engineering
	Texas A&M University
	College Station, Texas 77843

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	Tricycle Assembly
	Wagon Assembly







	COLLAPSIBLE REHABILITATION STEPS
	
	Designers: Price Bradshaw III and Robert Meltzer
	Client Coordinator: United Cerebral Palsy of Houston
	Supervising Professor: W.A. Hyman
	Department of Biomedical Engineering
	Texas A&M University
	College Station, Texas 77843

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF DELAWARE
	
	
	
	
	College of Engineering
	Department of Mechanical Engineering
	Newark, Delaware 19716
	Principal Investigator:
	Dick Wilkins (302) 831-2006
	wilkins@me.udel.edu






	A BEACH WHEELCHAIR TRANSPORTER FOR
	HANDICAPPED CHILDREN
	
	Designers:  Robert Banks, Chris Lawler, Cleveland Dargan, and Kevin Stolfo
	Client Coordinator:  Carol Barlow
	Harbor Health Care and Rehabilitation Center
	Supervising Professors:  Drs. M. Keefe, D. Wilkins, A. Parvizi-Majidi
	Department of Mechanical Engineering
	University of Delaware
	Newark, DE  19716

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	EASY ACCESS
	
	Designers:  Tim Clark, Keith Metzger, Eric Ramos, Steven Rosenberg
	Client Coordinators:  Vince Evans, Pat Moore
	Supervising Professors:  Drs. Dick Wilkins, Michael Keefe, Suresh Advani
	Department of Mechanical Engineering
	University of Delaware
	Newark, DE

	INTRODUCTION:
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF MASSACHUSETTS LOWELL
	
	
	
	
	James B. Francis College of Engineering
	Assistive Technology Program
	One University Ave.
	Lowell, Massachusetts 01854
	Principal Investigators:
	Donn A. Clark, (978) 934-3341
	Donn_Clark@uml.edu






	MORSE CODE TO TELEPHONE CONVERTER
	
	Designer: Marc Todd
	Supervising Professor: Donn A. Clark
	Department of Electrical Engineering
	University of Massachusetts-Lowell
	Lowell, MA 0 1854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	KEYPAD PROGRAMMABLE ELECTRONIC DOOR STRIKE
	
	Designer: Scott Brownstein
	Client Coordinator: Prof. Donn Clark, Assistive Technology Program
	Supervising Professor: Mr. Alan Rux
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ADAPTATION OF A RADIO REMOTE CONTROLLER
	
	Designer: Laura Zimmer
	Client Coordinator: Prof. Donn Clark, Assistive Technology Program
	Supervising Instructor: David Wade
	Department of Electrical and Computer Engineering
	University of Massachusetts - Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE CONTROLLED PHONE DIALER
	
	Designer: John Otto Schenk
	Client Coordinator: John Otto Schenk
	Supervising Professor: Donn A Clark
	Department of Electrical Engineering
	University of Massachusetts at Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COMPUTER CONTROLLED SPEAKER TELEPHONE
	
	Designer: Rick Bouley
	Client Coordinator: Prof. Donn Clark, Assistive Technology Program
	Supervising Instructor: Alan Rux
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED ENVIRONMENTAL CONTROL UNIT
	
	Designer: Gregg Browinski
	Supervising Professor: Donn Clark
	Assistive Technology Program
	Electrical Engineering Department
	University of Massachusetts at Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COMPUTER INTERFACE FOR HOSPITAL BED CONTROL
	
	Designer: Bob Hughes
	Client Coordinator: Prof. Donn Clark, Assistive Technology Program
	Supervising Professor: Alan Rux
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE OPERATED WHEELCHAIR USING DIGITAL SIGNAL PROCESSING TECHNOLOGY
	
	Designer: Walter R. McGuire Jr.
	Supervising Professor: Professor Donn A. Clark
	Assistive Technology Program
	Department of Electrical Engineering
	The University of Massachusetts at Lowell
	Lowell, MA  01851

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	V
	VOICE ACTIVATED WHEELCHAIR LIFT SWITCH
	
	Designer: Walter R. McGuire Jr.
	Supervising Professor: Professor Donn A. Clark
	Assistive Technology Program
	Department of Electrical Engineering
	The University of Massachusetts at Lowell
	Lowell, MA  01851

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	M
	MOTORIZED EXERCISE BICYCLE
	
	Client Coordinator: Prof. Donn Clark, Assistive Technology Program
	Supervising Professor: Alan Rux
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SIIMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WIRELESS REMOTE CONTROLLER
	
	Designer: Nancy Donahue
	Client Coordinator: Margaret Mahoney, Anne Sullivan Center, Early Intervention Program, Tewksbury, MA
	And Donn Clark, Assistive Technology Program
	Supervising Professor: David Wade
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF TENNESSEE AT CHATTANOOGA
	
	
	
	
	College of Engineering and Computer Science
	Chattanooga, TN  37403
	Principal Investigator:
	Edward H. McMahon (423) 755-4771
	Ed.McMahon@utc.edu






	WHEELCHAIR LIFT
	
	Designers: M. Bishop, B. Gipson, J. Heywood, J. Lewis, H. Sinson
	Client Coordinator: Molly Littleton
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	T
	TUMBLE FORM LIFT
	
	Designers Brian Collins, Richard Collins, Yong Su Kim, Robert Meeks
	Client Coordinator: Judy Kurtz, Dr. Rick Rader
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	Frame:
	Linear Actuator:
	Lifting Spoon:
	Spoon Support:







	ROTATING TASK TABLE FOR FOUR
	
	Designers: B. Dakin, K. Green, D. Leinart, B. Stone
	Client Coordinator: Jennifer Chase and Rick Rader
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SUNSHINE ON DEMAND
	
	Designers: Mike Lawson, Don Holmes, Greg Iles, Ken Cox
	Client Coordinator: Karen Lasseter, Dr. Rick Rader
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	P
	PAIN-O-METER
	
	Designers: Tim Cunnyngham, Deanna Dailey, Mahssa Eftekhar, Doug McAlister
	Client Coordinator: Dr. Rick Rader
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MOTORIZED SWING
	
	Designers: Scott Daniels, Jason McGlohon, Jason Hooper, Verle B. Thompson III
	Client Coordinator: Laura Meyers, Dr. Rick Rader
	Supervising Professor: Dr. Edward H. McMahon
	College of Engineering and Computer Science
	University of Tennessee at Chattanooga
	Chattanooga, TN 37403

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF TOLEDO
	
	
	
	
	College of Engineering
	Department of Mechanical, Industrial and �Manufacturing Engineering
	Toledo, Ohio, 43606-3390
	Principal Investigators:
	Nagi Naganathan, (419) 530-8210
	nagi.Naganathan@utoledo.edu
	Mohamed Samir Hefzy, Ph.D., PE.  (419)-530-8234
	mhefzy@eng.utoledo.edu






	WHEELCHAIR STAIR LIFT SYSTEM
	
	Designers: Steven Zetts, Hamad Nasser Al-Ajmi, Takeshi Maeda, Shawn Weaver, Mechanical Engineering Students �    and Heng Aik-Hoong, Electrical Engineering and Computer Sciences Student
	Client Coordinator:  Dr. Gregory Nemunaitis, Department of Rehabilitative Medicine, Medical College of Ohio
	Supervising Professors: Dr. Nagi Naganathan and Dr. Donald Leo
	Department of Mechanical, Industrial & Manufacturing Engineering
	The University of Toledo
	Toledo, Ohio, 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	FOLDING SHOWER/COMMODE CHAIR
	
	Designers: Theodore Mosler, Matthew Beier, Nathan Newlove, Ahmad Al-Jasem, Ali Al-Luqman, Ahmad Awad,�    Bachmai Cao, Mathew Steiner, Tynesha Wells, Ling Mei Wong
	Client Coordinator: Dr. Gregory Nemunaitis, Department of Rehabilitative Medicine, Medical College of Ohio
	Supervising Professors: Dr. Donald Leo and Dr. Nagi Naganathan
	Department of Mechanical, Industrial & Manufacturing Engineering
	The University of Toledo
	Toledo, Ohio, 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	GRASS  FUNCTIONING  WHEELCHAIR TIRE  ASSEMBLY
	
	Designers: James Johnson, Anthony Kehres, Mohamad Badreddine, Faisal Omar Mahroogi,
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vincent Mercy Medical Center
	Supervising Professor: Dr. Nagi Naganathan
	Department of Mechanical, Industrial & Manufacturing Engineering
	The University of Toledo
	Toledo, Ohio, 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HAND  POWERED BIKE
	
	Designers: Justin Daugherty, Omar Alzaffin, Steven Emerick, Easa Obaid Al-Suwaidi
	Client Coordinator: Dr. Gregory Nemunaitis, Department of Rehabilitative Medicine, Medical College of Ohio
	Supervising Professors: Dr. Nagi Naganathan and Dr. Donald Leo
	Department of Mechanical, Industrial & Manufacturing Engineering
	The University of Toledo
	Toledo, Ohio, 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HAND ASSIST
	
	Designers: Jill Phillips, Julia Lintern, Jill Scandridge, Mechanical Engineering Students
	and Seth Carmody, Electrical Engineering and Computer Sciences Student
	Client Coordinator: Dr. Gregory Nemunaitis, Department of Rehabilitative Medicine, Medical College of Ohio
	Supervising Professors: Dr. Donald Leo
	Department of Mechanical, Industrial & Manufacturing Engineering
	The University of Toledo
	Toledo, Ohio, 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UTAH STATE UNIVERSITY
	
	
	
	
	College of Education
	Center for Persons with Disabilities
	Logan, Utah
	Principal Investigators:
	Frank Redd, Ph.D.  (801) 797-1981
	redd@cc.usu.edu




	Marvin G. Fifield, Ph.D.  (801) 797-1981


	TRANSFER LIFT
	
	Designers: Maury Flake, Rich Geddes, Blaine Thurgood
	Client Coordinator: Richard Escobaq USU AT Development and Fabrication Laboratory, Center for Persons with Disabilities
	Supervising Professor: DK Thomas H. Frank
	Mechanical &Aerospace Engineering Department
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A
	ASSISTIVE SHOPPING DEVICE
	
	Designers: Jerilyn Downs, Chris Potteq Devan Slade, Eric Staker
	Client Coordinator: Richard Escobaq USU AT Development and Fabrication Laboratory, Center for Persons with Disabilities
	Supervising Professor: Dr J. Clair Batty
	Mechanical &Aerospace Engineering Department
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	H
	HAND-POWERED TRICYCLE
	
	Designer: Jim Kinsley
	Client Coordinator: Richard Escobaq USU AT Development and Fabrication Laboratory, Center for Persons with Disabilities
	Supervising Professors: Dr. Beth Foley, Department of Communicative Disorders, Ms. Amy Henningsen, Occupational Therapist, Center for Persons with Disabilities
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRTPTION

	TEEN JOYSTICK-CONTROLLED GO-CART
	
	Designer: Rich Kauer
	Client Coordinator: Richard Escobaq USU AT Development and Fabrication Laboratory, Center for Persons with Disabilities
	Supervising Professors: Dr. Beth Foley, Department of Communicative Disorders, Ms. Amy Henningsen, Occupational Therapist, Center for Persons with Disabilities
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TOY JEEP ADAPTATION
	
	Designers: Troy Kunzler, Cameron Evans, Shawn Hawk, Eric Worthen
	Client Coordinator: Dr Richard Baer; Center for Persons with Disabilities
	Supervising Professors: Dr. Beth Foley, Department of Communicative Disorders, Ms. Linda Chisholm, Center for Persons with Disabilities, Ms. Amy Henningsen, Occupational Therapist, Center for Persons with Disabilities
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ASSESSMENT AND REMEDIATION TOOL FOR PHONOLOGICAL DISORDERS
	
	Designer: Cameron Evans
	Client Coordinator: Dr. Beth Foley, Department of Communicative Disorders
	Supervising Professors: Dr: Ben Abbott, Electrical and Computer Engineering, Dr Boyd Israelson, Electrical and Computer Engineering DI: Nicholas Flann, Computer Science, Dr. Beth Foley, Department of Communicative Disorders
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	USER INTERFACES







	DYNAMIC SEAT CUSHION
	
	Designers: Brian Anderson, Gary Malmgren, and Trent Gunnell
	Client Coordinator: Dr. Richard Baer, Department of Communicative Disorders
	Supervising Professors: Dr. Beth Foley, Department of Communicative Disorders, Ms. Linda Chisholm, Center for Persons with Disabilities, Ms. Amy Henningsen, Occupational Therapist, Center for Persons with Disabilities
	Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	JOYSTICK-CONTROLLED MOTORIZED TOY VEHICLE
	
	Designers: Cheryl Freeman, Jeremy Freeman, and Paul Rew
	Client Coordinator: Mr. Richard Escobar; USU AT Development and Fabrication Laboratory
	Supervising Professor: Dr Steve Folkman, Department of Mechanical and Aerospace Engineering Utah State University
	Logan, Utah 84322

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	WAYNE STATE UNIVERSITY
	
	
	
	
	College of Engineering
	Department of Mechanical Engineering
	School of Medicine
	Department of Physical Medicine and Rehabilitation
	261 Mack Blvd
	Detroit MI 48201
	Principal Investigator:
	Bertram N. Ezenwa, Ph.D. (313) 993 0649
	bertram_nworah@msn.com






	MODIFICATION TO THE EVAC CHAIR
	
	Designers:  Carl Kaiser, Kevin Tomaszewski
	Supervising Professor:  Dr. Bertram N. Ezenwa
	Departments of Physical Medicine and Rehabilitation, and Mechanical Engineering,
	Wayne State University Detroit, MI 48201

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR INGRESS/EGRESS BRUISE PREVENTION
	
	Designer: Mark Piekny
	Supervising Professor:  Dr. Bertram N. Ezenwa
	Departments of Physical Medicine and Rehabilitation, and Mechanical Engineering,
	Wayne State University Detroit, MI 48201

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DESIGN OF FORCE FEEDBACK SYSTEM FOR STROKE PATIENTS
	
	Designers:  John Bowlby, Mark Fox, Tim Puente
	Supervising Professor:  Dr. Bertram N. Ezenwa
	Departments of Physical Medicine and Rehabilitation, and Mechanical Engineering,
	Wayne State University Detroit, MI 48201

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ACTIVITY ENABLING ENVIRONMENT
	
	Designers:  Jacqueline Henderson, Linda LaFleur
	Supervising Professor:  Dr. Bertram N. Ezenwa
	Departments of Physical Medicine and Rehabilitation, and Mechanical Engineering,
	Wayne State University Detroit, MI 48201

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	WRIGHT STATE UNIVERSITY
	
	
	
	
	College of Engineering and Computer Science
	Department of Biomedical and Human Factors Engineering
	Dayton, Ohio 45435-0001
	Principal Investigator:
	Chandler A. Phillips (937) 775-5044
	chandler.phillips@wright.edu
	David B. Reynolds (937) 775-5044






	THE TOILEVATOR
	
	Designers:  Sherry Kunovic, Steve Poelzing, Tonya Skidmore
	Supervising Professor: Dr. Thomas Hangartner
	Department of Biomedical and Human Factors Engineering
	Wright State University
	Dayton, Ohio  45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MULTIPLE RAMP EYE TRACKING DEVICE
	
	Designers:  Josh Noble, Anupam Bedi
	Client Coordinator:  Kim Potter
	Supervising Professor:  Dr. Ping He
	Department of Biomedical and Human Factors Engineering
	Wright State University
	Dayton, Ohio  45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	P
	PROSTHETIC ALIGNMENT DEVICE
	
	Designers:  James Marous, Brian Ruhe
	Supervising Professor:  Dr. D.B. Reynolds
	Department of Biomedical and Human Factors Engineering
	Wright State University
	Dayton, Ohio  45345-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTIONS

	A SWITCH DRIVEN MOTOR CONTROLLED ARM FOR POSITIONING A COMMUNICATION DEVICE ON A WHEELCHAIR
	
	Designers:  Yogesh Patel, Angelo M. Ripepi, Nedim L. Tosyali
	Supervising Professor: Dr. Blair Rowley
	Department of Biomedical and Human Factors Engineering
	Wright State University
	Dayton, Ohio  45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	B
	BENCH ALIGNMENT AND MEASUREMENT DEVICE
	
	Designers:  Eric Day, Amy Judy
	Supervising Professor:  Dr. David Reynolds
	Department of Biomedical and Human Factors Engineering
	Wright State University
	Dayton, Ohio  45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	INDEX

