
 

81 

CHAPTER 8  
MICHIGAN TECHNOLOGICAL 

UNIVERSITY 
 College of Engineering 

 Department of Biomedical Engineering 
 1400 Townsend Drive 

 312 Chemical Sciences & Engineering 
 Houghton, Michigan 49931-1295 

 

 Principal Investigators: 
 Debra D. Wright (906) 487-1989 

 wright@mtu.edu 

  

 John E. Beard, (906) 487-3110 

  

 David A. Nelson (906) 487-2772 
 



82  NSF 2005 Engineering Senior Design Projects to Aid Persons with Disabilities 

 

 ACCESSIBILITY SYSTEM FOR A SCHOOL STAGE 
 Designers: Melissa Collins, Jason Prudom, Amanda Smith, and Jessica VanRiper  

 Client Coordinator: Norman McKindles, North Central Area High School, Powers, Michigan 
 Supervising Professor: David A. Nelson, Ph.D. 

 Michigan Technological University 
 Department of Biomedical Engineering 

 1400 Townsend Drive 
 Houghton, MI 49931 

 

 INTRODUCTION 
A student with cerebral palsy who uses a wheelchair 
is unable to access the stage in her high school. This 
limits her ability to participate in band, graduation 
and other stage activities. It is estimated that the 
student will use the stage no more than ten times 
per year. The stage does not meet the regulations of 
the American with Disabilities Act (ADA) which 
requires that public buildings have handicapped 
access to all areas of the building.  The stairways to 
the stage are also less than the ADA minimum 
width of 36 inches.  

The school needs a means to allow the student, and 
those with similar disabilities, to gain access to the 
stage.  One possibility is to use an existing door to 
the rear of the stage, which opens to the school’s 
parking lot. This was as unacceptable option, as it 
would require the student to go outside during 
inclement or cold weather.  Existing products that 
could meet this need include: 1) a ramp;  2) a 
portable lift that can be stored when not in use; or 3) 
a permanent lift that would attach to the stairway 
railing.  A ramp is not practical, as it would require 
a run in excess of 30 feet, and require at least one 
landing, to meet ADA requirements. Portable lifts 
cost $8,000 to $20,000, exceeding the school’s budget. 
Purchasing a permanent lift would require 
substantial building modifications for ADA 
compliant installation.  Building alterations could be 
done by volunteers, but the cost of purchasing the 
lift is prohibitive.  

The problem was solved using a van lift which was 
donated for this project, shown in Fig. 8.1.  The lift 
will be installed in a stairwell that separates the 
stage from a storage room. This will require 
significant, but not extensive, modifications to the 
storage room and stairwell.  These modifications 
will preserve existing stairways and exit doors and 
ensure the school will be in compliance with local 
fire codes.  This solution was chosen because of its 

low cost and its minimal impact on the appearance 
and continued use of the stage.   

 SUMMARY OF IMPACT 
The lift will provide accessibility to the raised stage 
for all individuals and will make the school 
compliant with current ADA regulations.  The 
student will now be able to access the stage and 
participate in the band with her fellow classmates.  
Traditionally, the band has always played on the 
stage for athletic events, but the band relocated to 
the bleachers to allow this student to participate.  
The graduation ceremony has also always been held 
on the stage.  By having access to the stage, this 

 

 Figure 8.1. Modified Van Lift with Box Containing 
Hydraulic Motor and Battery  
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student will be able to participate equally in school 
traditions and will no longer be the reason for 
changes to these traditions.   

 TECHNICAL DESCRIPTION 
A van lift was modified and designed to be in a 
stairwell between the gym and the stage.  The lift 
folds downward into the stairwell and lowers a 
platform to the ground level. The student drives her 
wheelchair onto the platform, which lifts her to the 
stage. As the lift platform is too small to allow a 
wheelchair to turn, it was necessary to locate the lift 
such that she exits the platform on the side opposite 
the entrance. To install the lift, the stage area will 
need to be remodeled. A doorway will be cut into 
the wall that separates the storage room from the 
stairwell. This route will allow easy access to the lift, 
hide the lift to maintain the gym and stage 
appearance, and provide an emergency exit route 
for the student via the exit doors outside of the 
storage room. All modifications to the stage and 
building for this design will be performed by 
volunteers to minimize the budget impact on the 
school. The cost for these building renovations was 
estimated to be $12,000 to $15,000. 

Modifications were also required for the lift.  A 
hydraulic pump and motor were donated by 
Blizzard Corporation (Calumet, MI) to power the 
lift.  A 12V car battery is used to power the motor.  
The use of a DC power system eliminates the need 
to provide an AC power connection for the lift, 

which minimizes building modification costs. The 
original lift had a hydraulic cylinder capable of 
lifting the platform 33 inches, but this application 
required a vertical rise of 36 inches. To obtain the 
maximum vertical travel possible for the lift, a 
hydraulic cylinder was purchased with a 36 inches 
stroke length.  To install the longer cylinder, the 
crossbar of the lift was raised to allow for full 
extension and head clearance for the student when 
the lift is in the raised position. The lift is capable of 
36 inches of vertical travel, but the stage is 38 inches 
from the ground level.  To solve this problem, the 
lift will sit two inches deep into the stage and a two-
foot long ADA compliant ramp will be built, as 
shown in Fig. 8.2.  

A pulley system connects the hydraulic piston and 
lift platform.  A new roller chain and connection 
system for the pulleys was also installed. To make 
maintenance easier, a removable side panel was 
added and a storage box was created to hold the 
battery, pump and motor.  The lift was made more 
aesthetically-pleasing by using black paint and 
Michigan Tech graphics. 

The approximate cost for this project is $985 ($560 
for materials and $425 for labor). The van lift (value 
undetermined) and the hydraulic motor and pump 
(approximately $1000) were donated by Blizzard 
Corporation. 
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 Figure 8.2. Schematic Showing Lift Frame in Extended Position, Installed into Stage.   
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 INTRODUCTION 
People who rely on assistive devices such as canes, 
walkers, and wheelchairs often experience difficulty 
moving objects around their home. Physical 
therapists and home visitors have noted that elderly 
clients, in particular, are unable to move and empty 
a bedside commode bucket unassisted. This results 
in an unhygienic home environment and a loss of 
independence. The client requested a device capable 
of allowing people with ambulatory impairments to 
move objects, weighing up to 20 pounds, around the 
home unassisted.  The team was unable to find any 
device on the market that directly met all of the 
client’s needs. 

After meeting with the client and conducting 
preliminary research, the team decided that the most 
versatile device would be one that is free standing 
and self powered. The team decided to include a 
remote control mechanism to allow for the widest 
range of users, including people in wheelchairs. The 
device that was developed, shown in Figure 8.3, has 
a lifting mechanism that moves from the ground to 
countertop height, and a remote-controlled base that 
allows the user to drive the device around the 
house. 

 SUMMARY OF IMPACT 
The inability of a person to move everyday objects 
around the home represents a significant loss of 
independence. The client was required to ask for 
assistance for tasks such as carrying groceries into 
the house, doing laundry, or emptying the bedside 
commode buckets.  When that assistance was not 
available, these tasks were either left undone or 
were performed inadequately. Home health 
professionals visiting the client would often find 
delivered groceries spoiling in the doorway, laundry 
piling out of its hamper, and trails of waste between 
the bedside commode and the bathroom from when 
the patients attempted to empty the buckets 

themselves.  Using this device will allow people 
with mobility impairments to function 
independently in their homes. 

 TECHNICAL DESCRIPTION 
From discussions with the client, it was determined 
that the device must:  1) adequately perform its 
function; 2) be statically stable when fully loaded; 3) 
be maneuverable in small spaces; 4) be easy to 
operate; and 5) be non-threatening in appearance. 

For stability, the device was designed with a steel 
two-foot by two-foot base and a lighter aluminum 
lifting frame that reaches 42 inches in height. This 
height was chosen based on the dimensions of 
standard kitchen countertops. The electronic 
components for the base were purchased from 

 

 Figure 8.3.  Final Lift and Transport System 



Chapter 8: Michigan Technological University  85 

 

suppliers that traditionally sell parts for remote 
control vehicles.  The majority of these were 
purchased from Tower Hobbies.  The base had four 
rubber tires, each 3.5 inches in diameter.  An electric 
motor (Monster Maxx PRO 19 turn Motor) was 
attached to a drive train that spun the rear wheels 
while an electric servo (Hitec HS-5945MG Coreless 
High Torque 2BB MG Servo) was used to control the 
front two wheels. Both the motor and servo were 
controlled by a standard remote-control vehicle 
transmitter and receiver set (Futaba 2DR 2-Channel 
AM transmitter and receiver).  The remote control 
has one stick to control the forward velocity of the 
device, and one to control the steering of the front 
wheels.  The motor and servo are powered by a 7.2 
volt, 3000mAh nickel metal hydride battery. 

The lift mechanism consists of a ball screw assembly 
that angles backward so that the load is situated 
over the wheel base when fully lifted. Attached to 
the ball screw assembly is an aluminum scoop with 
a beveled edge that rode via linear bearings on two 
precision ground steel rods running parallel to the 
screw.  The ball screw is turned by an electric motor 
of the same make as the drive motor. The lift motor 
is controlled by a large toggle switch that is attached 
to the back of the device and powered by the same 
type of battery as mentioned above. The batteries 
and control circuit are wired through a switch and 
battery charger so that the device can be plugged 
into any 110-volt power source to recharge.  A 
schematic of this circuit can be seen in Figure 8.4.  A 
painted polycarbonate shell was placed around the 

device to hide the electronics inside, and provide an 
appealing appearance. 

To evaluate the effectiveness of the device in 
meeting the design objectives, the team developed a 
series of tests. First, the device was loaded to the 
maximum amount, dictated by the parameters of the 
project, and the force needed to cause the rear 
wheels to leave the ground was measured. A small 
obstacle course was built to simulate a “worst case 
scenario” in which the device would be used. This 
course included a right-angle corner, a half-inch 
threshold, a wheel-chair ramp following ADA 
specifications, and a transition from linoleum floor 
to carpet. Lastly, senior citizen volunteers operated 
the device and were asked to complete a 
questionnaire concerning its ease of control and its 
appearance. 

The device passed every test. The input from the 
senior citizen volunteers was positive.  Two areas of 
suggested improvement were noted: the first was 
that the lift mechanism was noisy, and the second 
was that the device appeared too large. The 
complaint of noise from the users arises from 
excessive vibrations in the lifting assembly during 
use. A larger ball screw or a dampening box around 
the metal gears may lessen the noise. To make the 
device appear smaller, the lifting frame could be 
modified to taper at the top. 

The total cost of materials placed directly in the 
device was approximately $1790. 
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 Figure 8.4. A Circuit Schematic of the Device’s Charging and Power Wiring 
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 INTRODUCTION 
Elderly people and people with disabilities often 
have meals delivered to their homes.  During home 
visits, it became apparent that some people do not 
consume the milk that is delivered with the meals 
because they are unable to open the cardboard milk 
container.  The milk carton opener was designed to 
assist in opening single- portion cardboard cartons. 
The client for whom this device was designed 
specified several design constraints for the device.  
These included that the final product could be easily 
manufactured at a low cost, and be easily cleaned.  
The top view of the milk carton opener is illustrated 
in Fig. 8.5. This view shows the two projections that 
puncture the milk carton as well as the opening 
where the milk drains.   
 SUMMARY OF IMPACT 
The milk carton opener will allow people with 
limited mobility and dexterity to maintain their 
independence.  This device will stop unnecessary 
waste of milk and allow an important part of a 
healthy diet to be reinstated. 

 TECHNICAL DESCRIPTION 
A three-dimensional model of the device was 
created using solid modeling software (Ideas 
Version 10). The three-dimensional model was then 
used to create a plaster prototype of the device.  The 
prototype lacked the durability of a production unit, 
but was useful for testing. The prototype maker first 
lays down very thin sheets of plaster.  Then, a 
printer head goes over the plaster and lays glue over 
the solid areas of the device on that plane. This 
process of laying down layers of plaster and then 
gluing is repeated until the prototype is complete. 
When the prototype is complete, the plaster milk 
carton opener is sifted out of the loose plaster. The 
plaster device was coated with an epoxy to 
strengthen the walls and increase the durability for 
testing. The device is a single piece that could be 
molded easily out of plastic. This will reduce the 

manufacturing costs of the device and, additionally, 
will make it easier to clean and maintain. 

To use the device, the milk carton is inserted upside-
down into the top of the device.  The milk carton 
will be punctured by the two pyramid-shaped 
projections at the base of the rib found on cardboard 
cartons.  As pressure is applied to the top of the milk 
carton the projections will open up the milk carton 
allowing the milk to flow out into a cup below the 
device as the milk carton is pulled back.  The final 
wall thickness was .125 inches.  A cut-away view of 
the three dimensional model can be seen in Figure 
8.6.  This figure highlights the internal design and 
the lip designed to connect to the adjoining cup. 

A cup was designed to snap onto the bottom of the 
opener to provide a sturdy base and allow a seal to 
be created so that no milk will spill. The device 
could also be used with the milk carton placed 
upright and the opener pushed down on top of it.  

 

 Figure 8.5. Top View of Finished Milk Carton Opener 
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The milk could then be poured into any ordinary 
container. As the milk carton is pushed into the 
opener, the walls of the carton expand slightly. The 
dimensions of the device were chosen to allow for 
expansion of the milk carton while it is being 
compressed. 

During meetings with healthcare professionals, it 
was determined that the people who would be using 
this device can generate at least ten pounds of force 
with their hands. To determine the force necessary 
to puncture a milk carton using the device, the 

device was placed on a load cell. A milk carton was 
filled with sand to simulate the milk, and the carton 
was inserted into the device. A computer data 
acquisition system collected the force placed on the 
device as a function of time. The average maximum 
force was 13 pounds, which is higher than the 
design objective. The roughness of the plaster may 
contribute to this force, and it could be lowered by 
using a smoother material.   

The cost of this device is approximately $50. 

 

 

Figure 8.6.  Cut-Away Line Drawing of Interior of the Milk Carton Opener 
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 INTRODUCTION 
People with limited or no mobility in their wrists or 
hands have difficulty maintaining proper oral 
hygiene. Current assist devices allow an individual 
to hold the toothbrush, but still require rotation of 
the toothbrush to clean all surfaces of the teeth. 
Since these individuals are not able to rotate their 
hands or wrists, this requires an assistant to turn the 
toothbrush. The prototype has bristles on all sides of 
the brush, as shown in Figure 8.7.  

 SUMMARY OF IMPACT 
This device will allow individuals with limited 
mobility the ability to brush their teeth without 
assistance. This will improve their oral hygiene, 
level of independence, and quality of life. In 
addition to impacting the user, the device will also 
affect the individual’s assistant by allowing him to 
perform other tasks during this time. 

 TECHNICAL DESCRIPTION 
During initial conversations with the client, two 
design constraints were identified.  First, the device 
must be able to clean all tooth surfaces.  Secondly, 
the device must interface with existing assistive 
technology to grip a toothbrush.  Due to these 
constraints, it was decided early in the design phase 
to maintain the toothbrush handle and only modify 

the head.  Two designs were considered.  The first 
would resemble an oversized pipe cleaner, with 
bristles oriented 360° around a central shaft.  The 
second design would utilize four toothbrush heads 
each at a 90° angle to each other.  For each of these 
designs, it is vital that the characteristics of 
commercial toothbrush bristles be maintained.  
Bristles are produced so that they optimally clean 
tooth surfaces and do not damage the enamel.  Both 
of these designs were approved by the clients, as 
they met their design constraints. 

A supplier for toothbrush bristles could not be 
found, therefore the second design was chosen.  The 
heads of three toothbrushes were removed from 
their handles, and they were glued to the head of a 
fourth toothbrush with an adhesive suitable for 
plastics.  Since this created a wide toothbrush, a 
prototype was also created with child sized 
toothbrush heads.  A concern with this design is 
damage to the soft tissue on the inside of the cheek.  
To ensure that this damage is not detrimental to oral 
hygiene, future work will examine the effects of 
brushing on oral soft tissues. 

The cost of this device is approximately $15. 
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 Figure 8.7.  Photograph of Two Modified Toothbrush Prototypes   (Adult-Sized Toothbrush Heads on Left, Child-
Sized Heads on Right) 



90  NSF 2005 Engineering Senior Design Projects to Aid Persons with Disabilities 

 


	CHAPTER 1   INTRODUCTION 
	The Current Book
	Specifications

	CHAPTER 2   BEST PRACTICES IN SENIOR DESIGN
	Duke University 
	University of Massachusetts-Lowell
	Texas A&M University 
	North Dakota State University 
	University of Connecticut 
	Other Engineering Design Experiences


	CHAPTER 3   ”MEANINGFUL” ASSESSMENT OF DESIGN EXPERIENCES
	Brief History 
	“Meaningful” Assessment Practices 
	Outcomes Associated with Engineering Design Projects
	Agreeing on Terms
	Formative and Summative Outcomes
	Cognitive/Affective/Performative Outcome Distinctions
	Faculty Motivation
	An Invitation to Collaborate in Using Assessment To Improve Design Projects



	CHAPTER 4   USING NSF-SPONSORED PROJECTS TO ENRICH STUDENTS’ WRITTEN COMMUNICATION SKILLS
	  A Formative Focus
	  Clarifying Evaluation Criteria
	  Elements of Writing to be Assessed
	  A Hierarchy of Revision Levels
	  Structured Critical Peer Evaluation 
	  Resources and Support
	   APPENDIX A:  Sample Evaluation Form for Project Reports Prepared for Annual NSF Publications on Senior Design Projects to Aid Persons with Disabilities
	APPENDIX B: A Summary of Guidelines for Writing about Persons with Disabilities
	  Recognize the importance of currency and context in referring to individuals with disabilities
	  Refer to “disabilities” 
	  Use person-first language. 
	  Avoid using condition labels as nouns  
	  Avoid Language of Victimization  
	  Avoid Words with Negative Connotations
	  Encourage Others in Appropriate Language Use



	CHAPTER 5    CONNECTING STUDENTS WITH PERSONS WHO HAVE DISABILITIES
	  INTRODUCTION
	  Models of Disability
	  Language of Disability
	  Assistive Technology and Universal Design
	  The Engineering Perspective
	  Expected Benefits
	  Resources
	  Resources on Disability:
	  Resources on Assistive Technology:
	  Resources on Universal Design:

	  References


	CHAPTER 6   ARIZONA STATE UNIVERSITY
	College of Engineering and Applied Sciences
	Bioengineering Program
	Department of Chemical, Bio & Materials Engineering
	Tempe, Arizona 85287-6006
	Principal Investigator:
	Jiping He, Ph.D.  (480) 965-0092
	jiping.he@asu.edu 


	  THERAPEUTIC WRIST AND FOREARM BRACE 
	  Designer: Rasha Oweis
	  Supervising Professors: Jiping He, Ph.D., and Brian Glaister
	  Ira A. Fulton School of Engineering
	  Harrington Department of Bioengineering
	  Mail Code: 9709 
	  Tempe, AZ 85287-9709

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  ADAPTOR FOR EXERCISE BICYCLE PEDAL 
	  Designers: David Breedlove, and Kimberly Yarnall
	  Supervising Professor: James Abbas, Ph.D.
	  Ira A. Fulton School of Engineering
	  Harrington Department of Bioengineering
	  Mail Code: 9709
	  Tempe, AZ 85287-9709

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  DEVICE FOR STRETCHING LEG MUSCLES
	  Designer: Vivien T. Lau
	  Supervising Professors: Jiping He, Ph.D., and Brian Glaister
	  Ira A. Fulton School of Engineering
	  Harrington Department of Bioengineering
	  Mail Code: 9709
	  Tempe, Arizona 85287-9709

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  MOBILITY AID PROTECTIVE DEVICE
	  Designers: Kurt S. Allen, and Othman Mjahed
	  Supervising Professor: Dr. Thomas Sugar
	  Mechanical and Aerospace Engineering Department
	  Arizona State University,
	  Tempe, AZ 85287

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  SENSORY BOX
	  Designer: Vern Wolfley
	  Client Coordinator: Mary Jo Oechslin, Dysart Unified School District, El Mirage, AZ
	  Supervising Professor:  Brian Glaister
	  Ira A. Fulton School of Engineering, Harrington Department of Bioengineering
	  Arizona State University 
	  Tempe, Arizona 85287-9709

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  CLUTCH REACHING AND GRIPPING DEVICE
	  Designers: Sumir Mathur, and Nghia Quach
	  Supervising Professors: Brian Glaister
	  Ira A. Fulton School of Engineering
	  Harrington Department of Bioengineering
	  Mail Code: 9709
	  Tempe, Arizona 85287-9709

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION


	CHAPTER 7   DUKE UNIVERSITY
	  Pratt School of Engineering
	  Department of Biomedical Engineering
	  136 Hudson Hall, Box 90281
	  Durham, NC   27708-0281
	  Principal Investigator:  
	  Larry N. Bohs (919) 660-5155
	  lnb@duke.edu


	  FOOT-OPERATED CAMERA SYSTEM
	  Designers:  Eric Lai, Anthony Lau, and Tom Rose
	  Client Coordinator:  Luanne Holland, Durham County Schools
	  Supervising Professor:  Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	 INTRODUCTION
	 SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  RECREATIONAL SWING AID
	  Designers:  Mike Holliday, Eric Lai, and Mike Scott 
	  Supervising Professor:  Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  OVEN HELPER
	  Designers:  Roni Prucz, Justin Brower, and William Hong
	  Client Coordinator:  Annette Lauber, North Carolina Assistive Technology Project
	  Supervising Professor:  Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PENCIL DISPENSER AND COUNTER
	  Designers:  Leahthan Domeshek, Kelly Fong, and Evan Harrell
	  Client Coordinator:  Judy Stroupe, Orange Enterprises
	  Supervising Professor:  Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  MODIFIED ELECTRIC SCOOTER 
	  Designers:  Kevin Ko, Aya Eguchi, and Eric Schwartz
	  Client Coordinator:  Jodi Petry, Lenox Baker Hospital
	  Supervising Professor:  Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  ALL TERRAIN WALKER
	  Designers: Dan Choi, Stephanie Chi, and Fong Ming Hooi
	  Client Coordinator: Barbara Howard, Duke University Hospital
	  Supervising Professor: Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  ROTATIONAL WORKSTATION
	  Designers: Dan Southam, Brian Goldberg, and Mike Scott
	  Client Coordinator: Barbara Howard, Duke University Hospital
	  Supervising Professor: Larry Bohs
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PAPER MANAGEMENT SYSTEM 
	  Designers: Clayton Eiswirth, Megan Hanson, and Sean Huffman 
	  Client Coordinator: Judy Stroupe, Orange Enterprises
	  Supervising Professors: Richard Goldberg, Kevin Caves
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  3-D SOUND STATION
	  Designers: Jonathan Weiss, George Crowell, and Mike Chu 
	  Client Coordinator: Luanne Holland and Susan Parker, Durham Public Schools
	  Supervising Professors: Kevin Caves and Richard Goldberg  
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  READER'S ASSISTIVE DEVICE
	  Designers: Tina Chang, Xander Chen, and Michele Nguyen
	  Client Coordinator: Leslie Lerea, Director, UNC SPIRE program
	  Supervising Professors: Richard Goldberg, Kevin Caves 
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ASSISTIVE FOOT CARE DEVICE
	  Designers: Avery Capone, Shaun Noonan, and Connie Siang
	  Client Coordinator: Annette Lauber, NC Assistive Technology Project 
	  Supervising Professors: Kevin Caves, Richard Goldberg 
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ACCESSIBLE BALL MAZE 
	  Designers: Twinkle Gupta, Julianna Swanson, and Amanda Zimmerman
	  Client Coordinator: Beth Leiro, Physical Therapist
	  Supervising Professors: Richard Goldberg, Kevin Caves 
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	 INTRODUCTION
	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  MODIFIED SCOOTER
	  Designers: Jeremy Kim, Miao Wang and Charles Tao
	  Client Coordinator: Lisa Mangino, Physical Therapist
	  Supervising Professors:  Kevin Caves, and Richard Goldberg 
	  Department of Biomedical Engineering
	  Duke University,
	  Durham, NC 27708

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 8   MICHIGAN TECHNOLOGICAL UNIVERSITY
	  College of Engineering
	  Department of Biomedical Engineering
	  1400 Townsend Drive
	  312 Chemical Sciences & Engineering
	  Houghton, Michigan 49931-1295
	  Principal Investigators:
	  Debra D. Wright (906) 487-1989
	  wright@mtu.edu
	  
	  John E. Beard, (906) 487-3110
	  
	  David A. Nelson (906) 487-2772


	  ACCESSIBILITY SYSTEM FOR A SCHOOL STAGE
	  Designers: Melissa Collins, Jason Prudom, Amanda Smith, and Jessica VanRiper 
	  Client Coordinator: Norman McKindles, North Central Area High School, Powers, Michigan
	  Supervising Professor: David A. Nelson, Ph.D.
	  Michigan Technological University
	  Department of Biomedical Engineering
	  1400 Townsend Drive
	  Houghton, MI 49931

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  LIFT AND TRANSPORT SYSTEM 
	  Designers: Alisha Brinkman, Meghan McGee, and Joshua Stegmeyer
	  Client Coordinator: Sara Menzel, UP AT Center, Marquette, Michigan
	  Supervising Professor: Debra D. Charlesworth, Ph.D.
	  Michigan Technological University
	  Department of Biomedical Engineering
	  1400 Townsend Drive
	  Houghton, MI 49931

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  MILK CARTON OPENER
	  Designers: Justinian Broughton, and Kristen Karnowski
	  Client Coordinator: Sara Menzel, UP AT Center, Marquette, Michigan
	  Supervising Professors: Debra D. Charlesworth, Ph.D., and David A. Nelson, Ph.D.
	  Michigan Technological University
	  Department of Biomedical Engineering
	  1400 Townsend Drive
	  Houghton, MI 49931

	 INTRODUCTION
	Elderly people and people with disabilities often have meals delivered to their homes.  During home visits, it became apparent that some people do not consume the milk that is delivered with the meals because they are unable to open the cardboard milk container.  The milk carton opener was designed to assist in opening single- portion cardboard cartons. The client for whom this device was designed specified several design constraints for the device.  These included that the final product could be easily manufactured at a low cost, and be easily cleaned.  The top view of the milk carton opener is illustrated in Fig. 8.5. This view shows the two projections that puncture the milk carton as well as the opening where the milk drains.  

	 SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  TOOTHBRUSH ASSIST DEVICE
	  Designers: Justinian Broughton, and Anders Riutta
	  Client Coordinator: Sara Menzel, UP AT Center, Marquette, Michigan
	  Supervising Professor: Debra D. Charlesworth, Ph.D., and David A. Nelson, Ph.D.
	  Michigan Technological University
	  Department of Biomedical Engineering
	  1400 Townsend Drive
	  Houghton, MI 49931

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 9   NORTH DAKOTA STATE UNIVERSITY
	  Department Of Electrical Engineering
	  Fargo, North Dakota  58105
	  Principal Investigators:
	  Roger A. Green, (701) 231-1024, Roger.Green@ndsu.nodak.edu
	  
	  Jacob S. Glower, (701) 231-8068, Jacob.Glower@ndsu.nodak.edu
	  
	  Joel A. Jorgenson, (701) 231-7217, Joel.Jorgenson@ndsu.nodak.edu


	  PORTABLE DIGITAL COMMUNICATIONS ASSISTANT 
	  Designers: Andrew Dahl, and Greg Gergen
	  Client Coordinator: Beth Wolf, MS, CCC-SLP, and Licensed Speech-Language Pathologist
	  Supervising Professor: Dr. Roger Green
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  CONVERSATIONAL SPEECH ASSISTANT
	  Designers: Matthew Stockert, and Shawn Heilman
	  Client Coordinator: Mona Sticha, Friendship Inc.
	  Supervising Professor: Dr. Roger Green
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  THERAPEUTIC HEATING ZONE SYSTEM
	  Designers: Jaden Ghylin, and Matthew Kruckeberg
	  Client Coordinator: Dianne Wanner, Developmental Work Activity Center
	  Supervising Professors: Dr. V.V.B. Rao, and Dr. Roger Green
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  REMOTE DOOR ALARM
	  Designers: Jon Hanson, and Adrian Freidel
	  Client Coordinator: David Hoverson, SVEE Home
	  Supervising Professor: Dr. Roger Green
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  NURSE ALERT SYSTEM
	  Designers: Shawn Carlson, and Tanner Seibel
	  Supervising Professor: Dr. Jacob Glower
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PAGE-TURNING SYSTEM
	  Designers: Scott Muggli, and David Schaefer
	  Supervising Professor: Dr. David Rogers
	  Department of Electrical Engineering
	  North Dakota State University
	  Fargo, North Dakota 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  VIBROTACTILE STIMULATION PAD
	  Designers: Betty Wey, Jennifer Wilken, and Rebecca Barrows
	  Client Coordinator: Connie Lillejord, Anne Carlson Center for Children
	  Supervising Professor: Dr. Ivan T. Lima
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SHOULDER TILT INDICATOR
	  Designer: Ryan Hanson, Justin Hofer, and Dan Olson
	  Supervising Professor: Dr. Roger Green
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo, ND 58105

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  AMBULATORY BRAIN COMPUTER INTERFACE
	  Designers: Dan Anonen, Pat Miller, and John Becker
	  Supervising Professor: Dr. Mark Schroeder
	  Department of Electrical and Computer Engineering
	  North Dakota State University
	  Fargo ND 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DISCRIPTION
	   


	  PRODUCTION REPORT ASSISTANT
	  Designers: Kristin Schroeder, and Josh Shones
	  Client Coordinator: Dianne Wanner, Supervisor, Developmental Work Activity Center (DWAC)
	  Supervising Professor:  Prof. Val Tareski
	  Department of Electrical Engineering
	  North Dakota State University
	  Fargo, North Dakota 58105

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  BOCCE BALL SCORING SYSTEM II
	  Designers: Russell Cook, Shaun Schmeig, and Phil Stich
	  Client Coordinator: Shelly Woodcock
	  Supervising Professor: Dr. Jacob Glower
	  Electrical Engineering Department
	  North Dakota State University
	  Fargo North Dakota, 58105

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 10   SAN DIEGO STATE UNIVERSITY
	  Department of Mechanical Engineering
	  San Diego State University
	  5500 Campanile Drive
	  San Diego, CA 92182-1323
	  Principal Investigators:
	  Michael A. Lambert, Ph.D., Asst. Prof.
	  Karen May-Newman, Ph.D., Assoc. Prof. and Chair
	  


	  CENTER PEDESTAL GRINDER WITH PIVOTING BASE FOR RACING SAILBOAT
	   Designers: Guillermo Navarro, Israel Valero and Miguel Santoyo
	  Supervisors: Peter C. Newman, and Dr. Karen May-Newman
	  Department of Mechanical Engineering and Rehabilitation Technology Program
	  San Diego State University
	  San Diego, CA 92182-1323

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TRACK AND TROLLEY FOR RACING SAILBOAT COCKPIT CREW SEATS 
	  Designers: Michael Romano, Fervin Callo, Philip Yoakem, Chris Aramburo, and Jonny Lam
	  Supervisors: Peter C. Newman  and Dr. Karen May-Newman
	  Department of Mechanical Engineering 
	  San Diego State University
	  San Diego, CA 92182-1323

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
	  



	CHAPTER 11   STATE UNIVERSITY OF NEW YORK AT BUFFALO
	  School of Engineering and Applied Sciences
	  Department of Mechanical and Aerospace Engineering
	  335 Jarvis Hall
	  Buffalo, New York 14260-4400
	  Principal Investigator:
	  Joseph C. Mollendorf (716) 645-2593 x2319
	  molendrf@acsu.buffalo.edu
	  


	  WALKER WITH A SLING/SADDLE SEAT 
	  Designers: Peter Kovachi, and Chee Main Heam 
	   Supervising Professor: Dr. Joseph C. Mollendorf 
	   Mechanical and Aerospace Engineering Department 
	   State University of New York at Buffalo
	   Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF THE IMPACT
	  TECHNICAL DESCRIPTION

	  ADJUSTABLE SHOE GRIPPER/HELPER
	  Designer: Jawaad F. Sheriff
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY  14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  AUTOMATIC PILL DISPENSER
	  Designer: David S. DeWolf
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  SELF-RISING SUPPORT CANE
	  Designers: Zachary Henry, and Christopher Colvin
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  LEVER-OPERATED DISHWASHER OPENER
	  Designer: Bryan M. Aweh 
	   Supervising Professor: Dr. Joseph C. Mollendorf 
	   Mechanical and Aerospace Engineering Department 
	   State University of New York at Buffalo
	 Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  EZ-SPLIT PILL CUTTING MACHINE
	  Designer: James A. Fry
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  MOTORIZED WEAK GRIP BED HOIST
	  Designer: Shelley Hodgson 
	   Supervising Professor: Dr. Joseph C. Mollendorf 
	   Mechanical and Aerospace Engineering Department 
	   State University of New York at Buffalo
	   Buffalo, NY 14260-4400

	   INTRODUCTION 
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION 

	  WHEELCHAIR-MOUNTED SUCTION SYSTEM FOR RETRIEVAL OF SMALL ITEMS
	  Designer: Daniel R. Robideau
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 

	  BATTERY-OPERATED AUTOMATIC TOOTHPASTE DISPENSER
	  Designer: Timothy D. Ebersole 
	   Supervising Professor: Dr. Joseph C. Mollendorf 
	   Mechanical and Aerospace Engineering Department 
	   State University of New York at Buffalo 
	   Buffalo, NY 14260-4400

	INTRODUCTION  
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  REMOTE CONTROL ENTRY DOOR
	  Designers: Stephanie Raymond, Sean Moskal, and Sam Scorsone
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  POWERED DESKTOP LETTER OPENER
	  Designer: Adam Bienas
	  Client Coordinator: Elizabeth Cuzzacrea
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  POCKET-SIZED CHANGE SORTER
	  Designer: Christopher Mazurkiewicz
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo NY, 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  BATHTUB TRANSFER BENCH WITH ROTARY SEAT
	  Designer: Pek Hao Koh, Sze Chung, Andrew Wong, and Sue Guan Lim
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TURN-EASE MOTORIZED REFRIGERATOR 
	  LAZY SUSAN
	  Designer: David Ellison
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	Buffalo, NY  14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  EASY-STORE EASY-USE CRUTCHES
	  Designer: Phillip Palma
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ROTATIONAL SHOWER SCALD SAFE VALVE
	  Designer: Gavin V. Miller
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  APPARATUS FOR REMOVAL AND TRANSPORTATION OF GARBAGE
	  Designers: Robert T. Giza, and Valerie M. Ringler
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TANGLE-FREE CPAP MASK
	  Designers: Matthew Davis, and Angelo La Greca
	  Client Coordinator: Alfonso La Greca
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  CANE  SEAT
	  Designers: Darren K. Leskiw, Benjamin T. Miller, and David M. Wollaber
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PAPER CURRENCY IDENTIFIER
	  Designer: Mark Smith
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ADJUSTABLE MECHANICAL REACHER
	  Designer: Matthew C. Morse
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  ADJUSTABLE SCISSOR LIFT TO MOVE A PERSON BETWEEN A WHEELCHAIR AND THE FLOOR
	  Designers: Gerald J. Asbach, and Benjamin M. Rossiter
	  Client Coordinator: Ray Carter
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ONE-BUTTON INFRARED REMOTE CONTROL
	  Designers: Jared Ballachino, and Robert Lewandowski
	   Supervising Professor: Dr. Joseph C. Mollendorf
	   Mechanical and Aerospace Engineering Department
	   State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  TABLETOP PILL REMINDER
	  Designers: Evan Cogansparger, and Chris Myers
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PORTABLE DEVICE TO LIFT A PERSON INTO A VEHICLE
	  Designers: Michael Schifano, Randell Sierens, and Vanessa Walsh
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  QUICK AND EASY HEIGHT-ADJUSTABLE WALKER ATTACHMENT FOR FOREARM SUPPORT 
	  Designer: Tilova Rahman
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  The State University of New York at Buffalo
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  E-Z REACH VERTICAL SPACE SAVER STORAGE SYSTEM
	  Designer: Brandon G. Smith
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  VIBRATING BRACELET 
	  Designers: Ryan O’Connor, and Matthew DeClerck
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14620-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TACTILE FEEDBACK PRESSURE SENSOR WALKING DEVICE 
	  Designer: Laura Koehler
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  AUTOMATIC CORD RETRACTOR FOR PORTABLE VENTILATORS
	  Designer: David M. Riggs
	  Client Coordinator: Andy Ticco
	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo 
	  Buffalo, NY 14260-4400

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 12   STATE UNIVERSITY OF NEW YORK AT STONY BROOK
	  School of Engineering and Applied Sciences
	  Department of Mechanical Engineering
	  113 Light Engineering Building
	  Stony Brook, New York 11794-2300
	  Principal Investigators:
	  Jeffrey Q. Ge (631) 632-8315
	  Ge@design.eng.sunysb.edu
	  
	  Fu-Pen Chiang (631) 632-8311
	  Fu-Pen.Chiang@sunysb.edu
	  


	  BIKE EXERCISER
	  Designers: Li Ching Chin, Jessie Li, and Yen Sze Yuen
	  Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY
	  Supervising Professor: Dr. Jeff Ge
	  Department of Mechanical Engineering
	  State University of New York at Stony Brook
	  Stony Brook, NY  11794-2300

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  CLEANING ASSISTANT
	  Designers: Un Long Chio, Gregory Koumoullous, and George Toumoumis
	  Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY
	  Supervising Professor: Dr. Raman Singh
	  Department of Mechanical Engineering
	  Stony Brook University
	  Stony Brook, NY  11794-2300

	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ALTERNATELY-PROPELLED MECHANICAL WHEELCHAIR
	  Designers: Troy Azimi, Derek Tynan, and Christopher Yang 
	  Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY 
	  Supervising Professor: Robert Kukta
	  Department of Mechanical Engineering
	  State University of New York at Stony Brook
	  Stony Brook, New York 11794-2300

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TRICYCLE-BASED HAND-POWERED WHEELCHAIR
	  Designers: Byung-Chul Yoo, Cheng Yang, and Ji Yin Yang
	  Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale NY 11769
	  Faculty Advisor: Professor Sheng Chang
	  Department of Mechanical Engineering
	  State University of New York at Stony Brook
	  Stony Brook, NY 11794-2300

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HILL ASSIST WHEELCHAIR WITH ENHANCED SAFETY
	  Designers: Roger Cheng, George Chan, and Ricky Venters
	  Supervising Professor: Jeff Ge
	  Advisor: Dr. Michelle Nearon
	  Department of Mechanical Engineering
	  State University of New York at Stony Brook
	  Stony Brook, NY 11794-2300

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	  TIDIS-B: WHEELCHAIR-TO-BED TRANSFER SYSTEM 
	  Designers: Chin Ho Fung, Pierre Benel, and Fowler Tyrone
	  Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY
	  Supervising Professor: Dr. Huang, Peisen S
	  Department of Mechanical Engineering
	  State University of New York at Stony Brook
	Stony Brook, NY 11790-2300

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ELECTRICALLY-ASSISTED HUMAN-POWERED VEHICLE
	  Designers: Stephen Carrig, Christopher Astefanous, and Daniel Yousefzadeh 
	  Client Coordinator: John Hotmer, ProRhythm, Ronkonkoma, NY 
	  Supervising Professor: Dr. Imin Kao 
	  Department of Mechanical Engineering 
	  State University of New York at Stony Brook 
	  Stony Brook, NY 11794-2300 

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 

	  SMART SHOWER 
	  Students: Justin Goldstein, Adam Krause and T. M. Kaikobad
	  Client Coordinator: Thomas Rosati, Forest Brook Learning Center, St. James, NY 
	  Supervising Professor: Dr. Nearon
	  Department of Mechanical Engineering 
	  State University of New York at Stony Brook 
	  Stony Brook, NY-11794-2300

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 13   UNIVERSITY OF ALABAMA AT BIRMINGHAM 
	  Department of Biomedical Engineering  
	  1075 13th St. S. 
	  Birmingham, Alabama, 35294-4461 
	  Principal Investigator 
	  Alan W. Eberhardt, PhD 
	  (205) 934-8464 


	  CHEETAH WALKER: TRANSITIONAL WALKING DEVICE
	  Designers: Jonathan Brightwell, Cara Rouse, and Nathan Fife
	  Client Coordinator: Scott Sall, Children’s Hospital of Alabama
	  Supervising Professor: Alan W. Eberhardt, Department of Biomedical Engineering
	  University of Alabama at Birmingham
	   Birmingham, AL 35294

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ELECTRIC ELEVATION ASSIST AND SPASTICITY CONTROL ARM
	  Designers: Steven Moore, Donald Burke, and Tiffany Borden
	  Client Coordinator: Linda Pierson, PT, Hueytown Elementary School
	  Supervising Professors: Alan W. Eberhardt, Department of Biomedical Engineering, Gregg M. Janowski, and J. Barry Andrews, Department of Materials Science and Engineering
	  University of Alabama at Birmingham
	   Birmingham, AL 35294

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SAFE FLOORS FOR PREVENTION OF FALLS
	  Designers: Maile Kruse, Jared Haden, and Jonathan Quick
	  Client Coordinator: Uday Vaidya, Department of Materials Science and Engineering
	  Supervising Professors: Alan W. Eberhardt, Department of Biomedical Engineering, 
	  Gregg M. Janowski, and J. Barry Andrews, Department of Materials Science and Engineering
	  University of Alabama at Birmingham
	   Birmingham, AL 35294

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
	Floor
	  Surrogate
	  Floor testing


	  STAIR TRAINER FOR CHILDREN WITH CEREBRAL PALSY
	  Designers: Harleen Khanijoun, Dina Halwani, and Monalisa Ghosh
	  Client Coordinator: Marliese Delgado, UCP Hand in Hand
	  Supervising Professors: Alan W. Eberhardt, Department of Biomedical Engineering 
	  University of Alabama at Birmingham
	   Birmingham, AL 35294

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 14   UNIVERSITY OF MASSACHUSETTS AT AMHERST
	  College of Engineering
	  Department of Mechanical and Industrial Engineering
	  Engineering Lab
	  Amherst, MA 01003-3662
	  Principle Investigators:
	  Robert X. Gao (413) 545-0868
	  gao@ecs.umass.edu
	  
	  Donald Fisher (413) 545-1657
	  fisher@ecs.umass.edu
	  
	  Sundar Krishnamurty (413) 545-0297
	  skrishna@ecs.umass.edu
	  


	  SPATIAL RESOLUTION ENHANCEMENT IN ULTRASONIC RANGING FOR A SMART CANE
	  Designer: Raymond Frenkel
	  Supervising Professor: Robert X. Gao
	  Assistive Technology Laboratory
	  Mechanical and Industrial Engineering
	  University of Massachusetts Amherst
	  Amherst, MA  01003

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SMART CANE MODIFICATIONS
	  Designers: Brett Laviolette, Michael Resca, and Alicia Lemieux
	  Supervising Professor: Robert Hyers
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	  INTRODUCTION
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION

	  DAMPER DEVICE TO PROTECT SMART CANE ELECTRONICS
	  Designers: Daniel Bosh, and William Savola III
	  Supervising Professor: Robert Hyers
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  BOTTLE CAP REMOVAL ASSISTANT
	  Designers: Marc Attar, Steven Baj, and Andrew Werther
	  Supervising Professor: Robert Hyers
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ASSISTIVE REACH MECHANISM
	  Designers: Zack Livingston, Daniel Bergeron, and Patrick Luo
	  Supervising Professor: Robert Hyers
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	ASSISTIVE STAIR CLIMBER
	  Designers: Brian O’Connell, Luck Asselin, and Nathan Labarge
	  Supervising Professor: Robert Hyers
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  STOW AND GO: JOHN DEERE GATOR WHEELCHAIR STORAGE SYSTEM
	  Designers: Tim Smith, Sean Pringle, and Brian Swearengin
	  Collaborators: John Deere, PTC, Georgia Institute of Technology, University of Illinois-Urbana Champaign
	  Supervising Professors: Sundar Krishnamuty and James Rinderle 
	  Department of Mechanical and Industrial Engineering
	  University of Massachusetts
	  Amherst, MA 01003-3662

	INTRODUCTION
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION


	CHAPTER 15   UNIVERSITY OF MASSACHUSETTS AT LOWELL 
	  Department of Electrical and Computer Engineering
	  University of Massachusetts Lowell,
	  Lowell, MA 01854
	  
	  Principal Investigator:
	  Dr. Donn Clark  (978) 934-3341 
	  clarkd@woods.uml.edu
	   


	  NINE-BUTTON TALKING BOX
	  Designer: Demis John
	  Client Coordinator: Karen Kane, James F. Sullivan Middle School, Lowell, MA
	  Supervising Professor: Walter McGuire
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  DROP FOOT SOCK
	  Designer: Karl P. Metzemaekers
	  Supervising Instructor: Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SNOEZELEN SWITCH
	  Designer: Keith Griffis
	  Client Coordinator: Deborah Webster, Lowell Schools, Lowell, MA 
	  Supervising Instructors: Walter McGuire and Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HEAD-ACTIVATED WHEELCHAIR
	  Designer: Lewis R. Perez
	  Client Coordinator: Alan Rux
	  Supervising Professor: Walter McGuire
	  Electrical Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TRANSITIONAL TIMER
	  Designer: Noel A. Zenga
	  Client Coordinator: Janet Stafford, KidzPlay Therapy Center, Londonderry, NH
	  Supervising Professor: Walter McGuire
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  NO TOUCH SWITCH  
	  Designer: Victor M. Rodriguez
	  Client Coordinator: Mary Haggerty, Henry Owens School at Shore Educational Collaborative, Chelsea, MA
	  Supervising Professor: Walter McGuire and Alan Rux 
	  Electrical Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  WIRELESS BASE SIGNAL FOR BEEP BASEBALL
	  Designer: Thomas A. Wilbur
	  Supervising Professor: Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  VOICE ACTIVATED ALARM CLOCK SYSTEM 
	  Designer: Tan Pham
	  Supervising Professor: Jay Fu
	  Computer and Electrical Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  FOOT-CONTROLLABLE TEXT PROCESSOR
	  Designer: Sean R. O’Melia
	  Supervising Professor: Walter McGuire
	  Department of Electrical and Computer Engineering
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  KEYLESSBOARD
	  Designer: Richard J. Acosta
	  Supervising Professor: Alan Rux
	  Electrical Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01852

	  INTRODUCTION
	  SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

	  CIRCLE TIME APPARATUS 
	  Designer: Lawrence Poitier
	  Client Coordinator: Marie Haggerty, Shore Educational Collaborative
	  Supervising Professor: Alan Rux
	  Department of Electrical and Computer Engineering 
	  University of Massachusetts, Lowell 
	  Lowell, MA 01854

	INTRODUCTION 
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION

	  WIRELESSLY CONTROLLED HEATED GLOVES AND SOCKS
	  Designer: John P. Garvin
	  Supervising Professor: Walter McGuire and Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PERFECT WORKSTATION
	  Designer: Jeremy Shean
	  Client Coordinator: Jim Magiera, VA Hospital, Bedford Ma
	  Supervising Professor: Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
	  

	  WHEELCHAIR SCALE
	  Designer: Edward Avery
	  Client Coordinator: Walter Farrington, Bedford, NH
	  Supervising Professor: Walter McGuire
	  Department of Electrical Engineering
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  NUMBER ACTIVITY BOARD
	  Designer: Eduardo Vargas
	  Client Coordinator: Pam Fraser, Lawrence High School, Lawrence, MA
	  Supervising Professor: Walter McGuire and Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01852

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SNOOZELLEN SWITCH
	  Designers: Dana J. Greenlay
	  Client Coordinator: Susan Stanton, Amesbury Schools, Amesbury, MA
	  Supervising Professor: Jay Fu and Alan Rux
	  Electrical and Computer Engineering Department
	   University of Massachusetts, Lowell
	  Lowell, MA 01852

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  VOCAL TRAINER
	  Designer: Chung Chan
	  Client Coordinator: Ms. Webster, Lowell High School, Lowell, MA
	  Supervising Professor: Jay Fu
	  Department of Computer and Electrical Engineering
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODCUTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  LIGHT, MUSIC AND TOY BOX 
	  Designer: Chun-Tung Woo
	  Client Coordinator: Ms. Webster, Lowell High School, Lowell, MA
	  Supervising Professor: Jay Fu
	  Department of Computer and Electrical Engineering
	  State University of Massachusetts
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  JOYSTICK-CONTROLLED TILTING MIRROR
	  Designer: Alfredo I. Barriga
	  Client Coordinator: Bonnie Paulino, Kennedy Day School, Brighton, MA
	  Supervising Professor: Jay Fu
	  University of Massachusetts, Lowell
	  Electrical Engineering Department
	  Lowell MA, 01854

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  MOTION-ACTIVATED CD PLAYER
	  Designer: Amir T. Tabrizi
	  Client Coordinator: Marie Haggerty, Shore Educational Collaborative, Chelsea, MA
	  Supervising Professor: Alan Rux
	  Electrical Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION:
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  INTERACTIVE BUBBLE TUBE
	  Designer: Christopher A. Magnell
	  Client Coordinator: Marie Haggerty, Shore Educational Collaborative, Chelsea, MA
	  Supervising Professor: Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  SMART PILLBOX
	  Supervising Professor: Walter McGuire
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PROGRAM TIMER
	  Designer: William C. Muldoon
	  Supervising Professor: Jay Fu
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01853

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ALARM SYSTEM FOR AN AUTISTIC CHILD
	  Designer: John P. Garvin
	  Supervising Professors: Walter McGuire and Alan Rux
	  Electrical and Computer Engineering Department
	  University of Massachusetts, Lowell
	  Lowell, MA 01854

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 16   UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL
	Department of Biomedical Engineering
	152 Macnider, CB #7455
	Chapel Hill, NC 27599
	Principal Investigator:
	Richard Goldberg (919) 966-5768


	  ELECTRONICALLY-ACTUATED LAZY SUSAN
	  Designers: Jacob McPherson, and Jeffrey Whittaker
	  Client Coordinator: Luanne Holland, Speech-Language Pathologist, Durham Public Schools.
	  Supervising Professor: Dr. Richard Goldberg
	  Department of Biomedical Engineering
	  University of North Carolina, Chapel Hill
	  Chapel Hill, NC 27599-7575

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 

	  FLOW-CONTROLLED SPORTS BOTTLE
	  Designer: Vidya Goli
	  Supervising Professor: Dr. Richard L. Goldberg
	  Department of Biomedical Engineering
	  University of North Carolina, Chapel Hill
	  Chapel Hill, NC 27599-7575

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ONE-HANDED NAILSET AND CHISEL
	  Designers: Jordan Hutchinson, and Justin Fender
	  Supervising Professor: Dr. Richard Goldberg
	  Department of Biomedical Engineering
	  University of North Carolina, Chapel Hill
	  Chapel Hill, NC 27599-7575

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  JAWS: ZIPLOC BAG MANAGEMENT SYSTEM
	  Designers: Uranie (Peppi) Browne, and Dorian Miller
	  Client Coordinators: Ashley Stone and Gena Brown, Goodwill Industries of Eastern North Carolina, Inc.
	  Supervising Professor: Dr. Richard Goldberg
	  Department of Biomedical Engineering
	  University of North Carolina, Chapel Hill
	  Chapel Hill, NC 27599-7575

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 


	CHAPTER 17   UNIVERSITY OF TOLEDO
	College of Engineering
	Department of Mechanical, Industrial and Manufacturing Engineering
	Toledo, Ohio 43606-3390
	Medical College of Ohio
	Department of Physical Medicine and Rehabilitation
	Toledo, Ohio 43614
	Principal Investigators:
	Mohamed Samir Hefzy, Ph.D., PE.  (419)-530-8234
	mhefzy@eng.utoledo.edu
	Gregory Nemunaitis, M.D. (419)-383-3527
	gnemunaiti@mco.edu
	 


	  VEHICLE CARRIER FOR A RECUMBENT TRIKE
	  Designers: Dan Dziak, Alan Kortgoede, Miles Roberts, and Michael Wilson
	  Client Coordinator: Ms. Kim Dittman, The Ability Center of Greater Toledo, Toledo Ohio  43560
	  Supervising Professor: Dr. Leslie Berhan
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo
	   Toledo, Ohio, 43606

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ALL-TERRAIN WHEELCHAIR
	  Designers: John Fortner, Adam Frock, Jason Nofziger, Matt Werstein, and Joseph Ziska
	  Mechanical and Industrial Engineering Students
	  Client Coordinator: Dan Wilkins, The Ability Center of Greater Toledo & Toledo Metroparks
	  Supervising Professor: Dr. Mehdi Pourazady
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo
	   Toledo, Ohio 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  WALKER WITH REMOVABLE TRAY 
	  Designers: Mohammed Awartani, Rehan Hidayathulla, John Schilling, and Brandon Smith
	  Client Coordinator: Ms. Kim Dittman
	  The Ability Center of Greater Toledo, Toledo, Ohio, 43560
	  Supervising Professor: Dr. Mohamed Samir Hefzy
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo
	   Toledo, OH 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TANDEM ICE HOCKEY SLED
	  Designers: John Westergaard, Jeff Bockelman, David Barrow, and David Riedel
	  Mechanical and Industrial Engineering Students
	  Client Coordinator: Calvin Smith, Recreation Inclusion Specialist
	  The Ability Center of Greater Toledo & Toledo Metroparks
	  Supervising Professor: Mehdi Pourazady
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo  Toledo, OH 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  AIMING DEVICE AND STAND
	  Designers: Tony Mitchell, Nathan Burns, Thomas Spry, and Aaron Delventhal
	  Client Coordinator: Calvin Smith, Recreation Inclusion Specialist
	  The Ability Center of Greater Toledo, Toledo, OH, 43560
	  Supervising Professor: Dr. Mehdi Pourazady
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo
	  Toledo, OH 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  WHEELCHAIR CAMERA STAND 
	  Designers: Nicholas Bender, Kristin Klosowski, and Khamis Almerii
	  Client Coordinators: Dr. Gregory Nemunaitis, 
	  Rehabilitative Medicine, Cleveland MetroHealth Hospital, Cleveland, OH 44109
	  Kim Dittman, High School High Tech Coordinator, Ability Center of Greater Toledo
	  Calvin Smith, Recreation Inclusion Specialist, Ability Center of Greater Toledo
	  Supervising Professor: Dr. Mohamed Samir Hefzy
	  Biomechanics and Assistive Technology Laboratory
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	The University of Toledo
	   Toledo, OH 43606

	  
	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  EXTENSION PUSH HANDLES FOR A MANUAL WHEELCHAIR
	  Designers: Doug Stricker, David Karl, Chad Guthrie, and Douglas Martz
	  Client Coordinator: Kim Dittman, High School High Tech Coordinator
	  The Ability Center of Greater Toledo, Toledo, OH 43560
	  Supervising Professor: Dr. Mohamed Samir Hefzy
	  Biomechanics and Assistive Technology Laboratory
	  Department of Mechanical, Industrial, and Manufacturing Engineering
	  The University of Toledo
	   Toledo, OH 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  POOL WHEELCHAIR 
	  Designers: Nicholas Kundmueller, Rudolph Berger, Brandon Grodi, and Jerry Flax
	  Client Coordinators: Jeffery Witt, Assistant Director, Student Recreation Center
	  The University of Toledo, Toledo, OH, 43606
	  Debbie Arbogast, Coordinator, Office of Accessibility
	  The University of Toledo, Toledo, OH, 43606
	  Dr. Gregory Nemunaitis, 
	  Rehabilitative Medicine, Cleveland MetroHealth Hospital, Cleveland, Ohio 44109
	  Supervising Professor: Dr. Phillip White, Professor
	  Department of Mechanical, Industrial, Manufacturing Engineering
	  The University of Toledo
	   Toledo, OH, 43606

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 18   UNIVERSITY OF WISCONSIN AT MILWAUKEE
	  
	  College of Health Sciences
	  Department of Occupational Therapy
	  212 Hartford Avenue
	  Milwaukee, Wisconsin 53211
	  
	  College of Engineering and Applied Sciences
	  Biomedical Engineering Systems Laboratory
	  3200 North Cramer
	  Milwaukee, Wisconsin 53211
	  Principal Investigator:
	  Bertram, N. Ezenwa (414) 229-3184
	  bezenwa@uwm.edu


	  ACCESSIBLE WEIGHT SCALE
	  Designers: Brad Brochtrup*, Adam Lukic*, Rochelle Mendonca**, and April Lauer**
	  *Department of Mechanical Engineering **Department of Occupational Therapy
	  Supervising Professor: Dr. Bertram N. Ezenwa
	  College of Engineering and Applied Sciences
	  College of Health Sciences
	  University of Wisconsin-Milwaukee
	  Milwaukee, WI 53211

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ACCESSIBLE EXERCISER: HANDGRIP ASSIST 
	  Designers: Daniel McGowan*, Kim JyHun** Ali Ahmad**, Rochelle Mendonca**, and Amit Sethi**
	  *Department of Mechanical Engineering 
	  **Department of Occupational Therapy
	  Supervising Professor: Dr. Bertram N. Ezenwa
	  College of Health Sciences
	  College of Engineering and Applied Sciences
	  University of Wisconsin-Milwaukee
	  Milwaukee, WI 53211

	  INTRODUCTION
	    SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	 ACCESSIBLE EXERCISER: LEG SUPPORT
	  Designers: Eric Wall*, Kim JyHun** Ali Ahmad**, Rochelle Mendonca**, and Amit Sethi **
	  *Department of Mechanical Engineering 
	  **Department of Occupational Therapy
	  Supervising Professor: Dr. Bertram N. Ezenwa
	  College of Health Sciences
	  College of Engineering and Applied Sciences
	  University of Wisconsin-Milwaukee,
	  Milwaukee, WI 53211

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  TRANSFER LIFT ASSIST FOR PEOPLE WHO USE WHEELCHAIRS
	  Designers: Cosmina Soaita*, Jeff Nowak *, Amit Sethi **, and Abigail D’souza **
	  *Department of Mechanical Engineering, **Department of Occupational Therapy
	  Supervising Professor: Dr. Bertram N. Ezenwa
	  College of Engineering and Applied Sciences
	  College of Health Sciences
	  University of Wisconsin-Milwaukee, 
	  Milwaukee, WI 53211

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 19   UNIVERSITY OF WYOMING
	  College of Engineering
	  Electrical and Computer Engineering
	  Department 3295
	  1000 E. University Avenue
	  Laramie, Wyoming 82071
	  Principal Investigator:
	  Steven F. Barrett (307) 766-6181
	  steveb@uwyo.edu


	  ACCESSIBLE SYRINGE DOSING DEVICE
	  Student Designers: Travis Anderson, and Christopher Don Cardon
	  Supervising Professor: Dr. Steven F. Barrett
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY  82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	   TECHNICAL DESCRIPTION

	  WHEELCHAIR/BICYCLE TANDEM ADAPTER
	   Designers: Bryce Brock, Chris Dellit, and Jed Purcell
	  Supervising Professor: Dr. Nancy Peck
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie, WY 82071

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HUNTING BLIND FOR PEOPLE WITH PHYSICAL DISABILITIES
	   Designers: Jack Bryson, and Travis Inghram (JTLR Engineering)
	  Supervising Professor: Mr. Scott Morton
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie, WY 82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HIGH/LOW BATH SEAT
	  Student Designers: Stanley Chua, Scott Lesher, Damian Melder, and Michael Swanson
	  Supervising Professor: Scott Morton
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie, WY 82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  CHILD MONITORING SYSTEM
	  Student Designers: Stuart Fowler, Matthew Jespersen, and Brittany Wheeler
	  Supervising Professor: Steven Barrett, Ph.D.
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY 82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  POWER-ASSISTED TRICYCLE SAFETY ENHANCEMENT 
	  Student Designer: Matthew Geu, Francis Tuffner, Robert Madsen, and William Harman 
	  Supervising Professor: Dr. Steven Barrett
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  LEG-POWERED QUADCYCLE BY FOX ENGINEERING
	  Designers: Joel Gronvall, Andrew Meissner, Chris Schmit, and Joe Uriarte
	  Supervising Professor: Dr. Hansen
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie, WY 82071

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HANDS-FREE MOUSE
	  Designers: Jeremy Long
	  Supervising Professor: Dr. Steven Barrett
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  LUNCHROOM CHAIR
	   Designer: Michael Stephens
	  Supervising Professor: Steven Barrett, PhD, EE
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  EXTENDABLE REACHER
	   Designer: Michael Stephens
	  Supervising Professor: Steven Barrett, PhD, EE
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  WHEELCHAIR PLATFORM FOR MEDICAL DEVICES
	   Designers: Paul Teini, Katheryn Durkee, and Sandy Shelton
	  Supervising Professor: Scott Morton
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	  INTRODUCTION
	  SUMMARY OF IMPACT

	  ELECTRONIC BOARD GAME FOR CHILDREN WITH LIMITED MOBILITY
	   Designers: David L. Werner, and T.J. Colgan
	  Supervising Professor: Dr. Steven Barrett
	  Electrical and Computer Engineering Department
	  University of Wyoming
	  Laramie, WY   82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  OFF-ROAD HAND-POWERED TRIKE
	  Designers: Andrew Downham, Ross Hinschberger, Brian Pischke, and Ashlee Whitman
	  Supervising Professor: Dr. Andrew Hansen
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie,  WY 82071

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 20   WAYNE STATE UNIVERSITY
	College of Engineering
	Department of Electrical & Computer Engineering
	5050 Anthony Wayne Drive
	Detroit, MI  48202
	Principal Investigator:
	Robert F. Erlandson, Ph.D., (313) 577-3900
	rerlands@ece.eng.wayne.edu


	  PACKAGING AND ASSEMBLY ENHANCEMENTS
	  Project 1: Semi-Automatic Wrapping System: Workstation and Turntable
	  Designers: Nanda K Doddapuneni, and Sivakumar Talla
	  Client Coordinator: Lisas Knoppe-Reed, President, Art For A Cause, Birmingham, MI
	  Supervisors: Dr. Robert Erlandson, David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202
	  Project 2: Semi-Automated Wrapping System: Turntable Controller and User Interface
	  Designers: Sandeep Jaswal, and Umer Yousuf
	  Client Coordinator: Lisas Knoppe-Reed, President, Art For A Cause, Birmingham, MI
	  Supervisors: Dr. Robert Erlandson, David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202
	  Project 3: Universally-Designed Assembly Fixtures
	  Designers: Peter Pisarski, Walid Yasin, Rachelle Dorsey, Jenn Guanio, and Eunice Osborne
	  Client Coordinator: Lisas Knoppe-Reed, President, Art For A Cause, Birmingham, MI,
	 Jane Resutek, Occupational Therapist, Warren Woods High School, Warren, MI
	  Supervisors: Dr. Robert Erlandson, Mr. David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  Disability Advocates and Community Action Using 
	  World Health Organization’s New International Classification of Functioning, Disability, and Health (ICF)
	  Designer: Ravindar Koorapati
	  Client Coordinator: Luke Zelly, Disability Network, Flint, Michigan
	  Supervisors: Dr. Robert Erlandson, David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202

	  INTRODUCTION
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION

	  USER INTERFACE AND ACTIVITIES FOR THE RF TAG EDUCATIONAL ACTIVITIES SYSTEM
	  Designers: Kathryn Potter, and Michael Sherman
	  Client Coordinator: Christine Erlandson, Teacher, Madison Elementary, Wayne-Westland, Michigan
	  Supervisors: Dr. Robert Erlandson,  David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  MARK MY WORDS
	  Designer: Tom Koorapati
	  Client Coordinator: Carol Kitchen, Occupational Therapist, Special Education Teacher, Bovenschen School, Warren, MI
	  Supervisors: Dr. Robert Erlandson, David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


	CHAPTER 21   WRIGHT STATE UNIVERSITY
	College of Engineering and Computer Science
	Department of Biomedical and Human Factors Engineering
	Dayton, Ohio 45435-0001
	Principal Investigators:
	Chandler A. Phillips (937) 775-5044
	chandler.phillips@wright.edu 
	David B. Reynolds (937) 775-5044 


	  LIGHTED CLOUD CEILING
	  Designers: Sudeepa Gupta, and Elizabeth Sowers
	  Client Coordinator: Brenda Anderson, Beavercreek Ankeney Middle School
	  Supervising Professor: Dr. Julie Skipper
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	  INTRODUCTION
	   
	 SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  NURSING ALERT SYSTEM
	  Designers: Austin Balogh, and Jack Conyers III
	  Client Coordinator: Guy Parworth, United Rehabilitation Services
	  Supervising Professor: Dr. Thomas N. Hangartner
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HAND WASHER 
	  Designers: Johanna Bell, and Grant Roush
	  Client Coordinator: Guy Parworth, United Rehabilitation Services
	  Supervising Professor: Dr. David Reynolds
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  AUDIO-VISUAL ALERT SYSTEM
	  Designers: Andrea Bolds, and Victoria March
	  Client Coordinator: Guy Parworth, United Rehabilitation Services
	  Supervising Professor: Dr. Ping He
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  PAPER COLLATING MACHINE
	  Designers: Chet Closson, and Emily Ervin
	  Client Coordinator: Guy Parworth, United Rehabilitation Services
	  Supervising Professor: Dr. David Reynolds
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ADAPTED RADIO
	  Designers: Veena Ganeshan, and Andrew Maley
	  Client Coordinator: Guy Parworth, United Rehabilitation Services
	  Supervising Professor: Dr. Blair Rowley
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  HEAT- AND OCCUPANCY-DETECTING SYSTEM
	  Designers: Jenna Garber and Mark King
	  Client Coordinator: Alena Hagendorn, Ohio Transportation Center
	  Supervising Professor: Dr. Ping He
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

	  ACOUSTIC VIBRATING PILLOW 
	  Designers: Christina D. Schrider, and Jennifer Wappler
	  Client Coordinator: Diane Fredericks, Fairborn Primary School
	  Supervising Professor: Dr. Julie Skipper
	  Biomedical, Industrial and Human Factors Engineering Department
	  Wright State University
	  Dayton, OH 45435-0001

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
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