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 ADAPTIVE VIDEO GAME CONTROLLER 
 Student Designer: Peter T. Streit 

 Supervising Professor: Dr. Joseph C. Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
This project addresses the problem that children 
with disabilities face when using video game 
controllers with many small buttons.   Some clients 
do not have the motor skills required to use many 
toys traditionally used by other children the same 
age.  Playing video games will help these children 
develop better motor skills and hand-eye 
coordination.  

  SUMMARY OF IMPACT 
With this device, children now have the capability of 
playing a video game.  They can also play with and 
compete against others.   

 TECHNICAL DESCRIPTION 
This project is based on the game “Sonic the 
Hedgehog” for the Sega Genesis.  This is a simple 
game that consists of a character running and 
jumping.  Once properly set up, the game can be 
controlled by only two buttons on the video game 
controller. 

Almost any child could use this controller.  Since 
each added button is run in parallel from the 
original controller, either the original controller 
buttons or the auxiliary larger buttons can be used.  
This allows the game to be adapted to different 
children and also allows another person to play with 
that child. 

To keep this device versatile, the added larger 
buttons are connected to a headphone type plug on 
the front of the original controller.  Fig. 12.1 shows 

this connection. The universal connection allows 
each child to use his or her own button, with a 
choice as to the part of the game to operate (i.e., 
making the character run or jump). 

The device was designed by using the original 
controller and adding two headphone jacks on its 
face.  This allows the original controller to be used 
without modification or it can be adapted with 
additional larger buttons.  When using the added 
larger buttons, the controller is still completely 
functional as before but there are additional wires 
from that headphone jack to the added buttons. 

With the intricacies of the controller’s circuit board, 
a way to connect a parallel circuit before the main 
processor that is attached to the circuit board was 
needed.   The best way was to connect the circuit 
close to where the original buttons were on the 
controller. 

A small hole was drilled in the circuit board through 
the positive side of the circuit path; this was done to 
separate the paths.  A ground was made at a 
common ground to keep it from interfering with the 
other circuit paths.    Fig. 12.2 shows how the 
connections were made.  

An area on the face of the controller offered the 
space required to mount the headphone jacks.  
Holes were drilled for the jacks and routed the wires 
so that could the controller faceplate and backing 
plate could be reattached when finished. 

The total cost of this project was $25. 
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 BI-FOLDING REFRIGERATOR DOOR TO 
FACILITATE ACCESS  

 Student Designers: Ben Kaye, Paul Near, and Kenneth Class 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
This project addresses problems that affect people in 
wheelchairs, on crutches, using walkers or having 
any general mobility problem.  People with such 
mobility problems have difficulty trying to 
accomplish a task while moving.  One result of this 
problem is the difficulty in opening a refrigerator 
door while standing in front of the refrigerator.  A 
standard refrigerator has a large opening radius for 
the door as shown in Fig. 12.3.  As a result, the door 
cannot be opened while a person is still standing in 
front of the refrigerator.  

 SUMMARY OF IMPACT 
By taking a regular refrigerator and implementing a 
bi-folding door, the turning radius of the refrigerator 
door was drastically reduced.  As a result, a person 
with a mobility problem will be able to stand in 
front of the refrigerator and open the door without 
having to move at the same time.  In addition, other 
points were considered such as making sure that the 
shelving could slide out towards the person, and the 
controls for the refrigerator were not located in the 
back (as they most often are).  This modification 
allows the refrigerator controls to be adjusted 
without much effort. 

 TECHNICAL DESCRIPTION 
The design that was considered took advantage of 
the existing door on the refrigerator.  This door was 
converted into the bi-folding door by cutting the 
original door in half and then placing a hinge on the 
center of it.  Since the door folds in the center, it is 

important that to not have any gaps that would 
allow cold air to leak out.  Another basic 
requirement of the design was to make a track to 
guide the door as it was opened and closed; the 
track was constructed from aluminum with two 
aluminum brackets welded to it.  Figures 12.4 and 
12.5 show the opened and closed bi-folding 
refrigerator door.  

 

 Figure 12.3.  Standard Refrigerator Door. 
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Another essential part of the design was the seals of 
the refrigerator door.  Since the door is bi-folding, 
the seals could no longer be attached to the inside of 
the door because the seals would not allow for the 
door to fully open.  New seals were designed and 
attached to the face of the refrigerator itself.   The 
door closed against the magnetic strips that were 
placed on the seals. This prevented cold air from 
leaking out of the refrigerator.   Seals were also 
placed in the seam of the bi-folding door so that 
when the door closed, air would not leak out 
through the center of the refrigerator. 

The total cost of this project was $327.  

 

 Figure 12.5.  Closed Bi-folding Door. 
 

 Figure 12.4.  Opened Bi-folding Door. 
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 BOTTLE TWISTER ASSISTER: A DEVICE TO 
ASSIST PERSONS WITH LIMITED USE OF HANDS 

TO OPEN TWIST BOTTLES. 
 Student Designer: Jonathan A. Terrance 

 Supervising Professor: Dr. Joseph C. Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
A large number of people have limited to no use of 
their hands.  This category of people includes the 
elderly and those with conditions such as muscular 
dystrophy, cerebral palsy, and arthritis.  This design 
problem is to create an assistive device that would 
alleviate some limitations that the individuals face.  
The major focus of this design project is to create a 
device to assist people in opening twist top soda 
bottles or other similar type bottles.  The design is to 
be simple and lightweight so that a person can use it 
with ease.  An assumption for this project is that the 
person operating the device has enough use of their 
hands to hold a bottle while handling the device. 

 SUMMARY OF IMPACT 
The impact of this device is that it will ease the 
everyday frustrations that people encounter when 
attempting to open twist type bottles.  By doing so, it 
will satisfy the need for self-reliance and increase the 
confidence of the user. The simplicity of this design 
will allow for a practical and user-friendly device. 

 TECHNICAL DESCRIPTION 
Three designs were considered, however each one 
uses the same general concept similar to that of a 
candlesnuffer.  Each device utilizes a cupping device 
that fits over the cap of the bottle.  Along the inner 
surface of the cupping device are sharp radial teeth 
that allow a strong grip on the bottle cap once a 
torque is implied.  The concept resembles that of a 
common nutcracker-like bottle-opening device that 
has a split handle which wraps around the bottle 
cap. 

The first design is a single handle device that 
increases the torque generated by the twisting 
motion used to open the bottle.  The handle is made 
of a solid aluminum shaft to decrease the weight of 
the device.  The cupping device allows for the 

handle shaft to slide, providing various lever arm 
distances.  Upon application of a perpendicular 
force to the lever arm, an increased torque due to the 
long lever arm is generated, and the bottle opens 
with ease.  The lever arm also contains an ergonomic 
handle to allow a better hold of the device.  The T-
bar configuration of the slider arm aids users who 
cannot close their fingers around the bottle cap 
when opening a bottle; this configuration allows for 
a better grip. 

The second and third designs also contain the 
cupping feature used to grip the bottle cap.  
However, these designs contain different handle 
concepts than that of the first design. 

The second design uses a thick foam padding that is 
added to the outer surface of the cupping 
mechanism. The purpose of the foam is to create a 
larger grip diameter around the bottle cap.  This 
extension creates a larger, more comfortable grip 
around the small bottle cap that is often a source of 
frustration.  This design is more compact and 
convenient than the first design; however it does not 
offer as much torque when opening a bottle. 

 

 Figure 12.6.  Three Bottle-Opening Designs. 
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Finally, the third design is generated using the same 
concept as the first through the use of an extended 
handle shaft.  However, the handle for this design 
features a ratchet mechanism attached to the 
cupping device.  The ratchet feature decreases the 
range of torque motion required to open the bottle, 
thus making it more convenient for users with 
limited hand motion.  Similar to the second design, 
the shaft of the ratchet also contains foam padding 
as well as a strap; the strap is placed over the users 
hand to facilitate a stronger grip.  The ratchet design 
also features the cupping device as a detachable part 
similar to a socket attachment of a socket wrench.  
Thus, this device can be used as a regular socket 
wrench that has a more padded comfortable grip 
and a secured adjustable strap. 

Fig. 12.6 shows all three device designs.  Starting at 
the top moving counterclockwise is the sliding 
handle shaft design, the compact padded handle-
less design, and the ratchet handle design. 

The torque generated by this device is a function of 
the radial position of the input force multiplied by 
the input force of the user.  Without the use of this 
device, the torque generated to twist the bottle cap 
would simply be the radius of the bottle cap times 
the input force, as shown in Fig. 12.7a.  Using a 
device with a lever arm to twist the bottle cap 
increases the torque generated by a factor of the 
ratio of the extended radial distance to the radius of 
the bottle cap shown in Fig. 12.7b.  

For the first design, utilizing a sliding handle shaft 
allows for a range of torques to be generated using 
the same input force.  The sliding handle shaft 
mechanism consists of a bearing and spring 
interaction which lock into small radial grooves 
along the handle shaft.  The location of these 
grooves determines the torque generation factor.  An 

average bottle top radius is determined 
experimentally and is approximately 0.06025 inches. 
Using this specification and the torque ratio 
equation, various torque factors are determined. 

To accommodate different types of bottle caps, the 
cupping device has an angled edge.  A straight (90°) 
angle will only fit one bottle cap size.  However, if 
the angle is reduced slightly, the cupping device can 
accommodate a variety of bottle cap sizes.  It should 
be noted that the angle must be straight enough to 
maintain enough grip to turn the cap.  An edge 
angle of 81° is found to be optimal to accommodate 
various bottle cap sizes. 

The total cost required to implement these design 
models was approximately $30. 
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 Figure 12.7a. Torque Required to Open Bottle. 
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 Figure 12.7b. Calculation of Torque Ratio 
Factor. 
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 DOOR LEVER:  A DEVICE TO FACILITATE EASIER 
OPENING OF DOORS THAT USE A KNOB 

 Designers: Dennis P. Brady and Bryan C. Silverblatt 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
Twisting a doorknob poses a significant challenge to 
many people.  An adapter that transforms a 
doorknob into a lever is was designed.  This 
mechanism utilizes a large moment arm and a self-
locking design to transform the twisting motion of 
the hand into a larger, linear, action of the arm that 
effectively converts a doorknob into a door lever. 

 SUMMARY OF IMPACT 
An assistive device was designed to convert the 
twisting action used to open a doorknob into the 
movement of a lever.  The user will be able to turn a 
doorknob, utilizing the increased leverage created 
by our device, with a subsequently easier and 
broader motion.  The system of links squeezes 
harder on the doorknob as the moment arm is 
pushed downward, ensuring its grip as rotation 
begins.  The design also does not interfere with the 
doorframe, as it has a low profile around the 
doorknob.  Overall, this device will provide an 
easier experience for those who have difficulties 
turning doorknobs. 

 TECHNICAL DESCRIPTION 
By pushing the doorknob into the joint, between the 
flat and angled inner edges of the mechanism, the 
device closes in upon itself.  As the mechanism is 
pushed in further, or as the handle is moved 
downward around the doorknob, the device closes 
in with greater force and uses friction to create a 
firm grip.  The inner edges of the device are lined 
with rubber to further ensure this.  

Many aspects were considered in the design process 
to ensure practicality and reliability.  The final 
design for this device has the following features. 

Self-locking – The device locks itself on the 
doorknob and does not rely upon the strength and 
ability of the individual.  By design, the device grabs 

onto the doorknob and uses friction to ensure a solid 
grip throughout the entire movement. 

Lightweight – The device is formulated from 
polycarbonate.  This material makes it strong, 
durable, and lightweight. This facilitates the ease in 
which it can be used by those with limited strength 
as well as making it portable. 

Easy to Use – The handle of this device is placed as 
far away from the doorknob as possible to allow 
maximum leverage without being cumbersome to 
the user. 

Compatibility – This device works for various 
doorknob sizes.  There are no restrictions imposed 
on its movement by the door jam, doorframe, depth 
or shape of the doorknob. 

Functionality – The device works for doorknobs 
located on the left and right hand sides of the door.  
There are also implications for use in other twisting 
motion applications (i.e. opening and closing jars 
and other similar items). 

Aesthetics – In order to promote the marketability of 
the mechanism, aesthetics were considered.  The 

 Figure 12.8.  Opened Device. 
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design and material used are selected such that our 
device is not intimidating or complicated. 

When closed, the device has no open holes, gaps, or 
pinch points, which may cause a safety concern.  
The dimensionality of the design has been extended 
so that it closes in upon itself and maintains the 
same thickness throughout the mechanism.  The 
project has been formed with three layers of 0.25-
inch sheets of polycarbonate, and cemented together 
for thickness as needed.  Pins in the joints also serve 
to insure that the layers maintain alignment, as well 
as provide mobility. 

The total cost for the device was $44. 

  

 

 

 Figure 12.9.   Device in Use. 
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 THE E-Z SEAT LIFTER:  A MECHANICAL DEVICE 
TO ASSIST IN LIFTING AND LOWERING A 

LAVATORY SEAT 
 Designers: Wendy McKenzie and Mark Newman 

 Supervising Professor: Dr. Joseph Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
The E-Z Seat Lifter is a device designed to assist the 
elderly and disabled with using the lavatory.  The 
objective of this project is to allow people to lift and 
lower the lavatory seat without bending or 
overexerting their backs.  The device is adjustable 
and can be applied to a variety of household toilets.  

Once the E-Z Seat Lifter is installed, it will convert a 
small force into the complete routine motion of 
lifting and lowering the seat and cover.  The use of a 
foot to apply the force makes for easy operation.   

 SUMMARY OF IMPACT 
This device could improve functionality for the 
elderly or those with back problems.  The addition 
to the market of a safe, easily functioning, and 
practical device would be a benefit to many. 

Considerations in the design and construction of the 
E-Z Seat Lifter were size, aesthetics, durability, 
adjustability, and most importantly, cost.    The E-Z 
Seat Lifter is constructed with an inexpensive 
budget to make it affordable for everyone. 

 TECHNICAL DESCRIPTION 
The E-Z Seat Lifter is an assistive device that uses a 
foot pedal to mechanically lift the seat and lid of the 
lavatory.  The frame of the device is made of 
stainless steel and aluminum.  The lever is a metal 
plate (attached to the ground) with a pivot 
connection where a T-shaped aluminum bar is 
attached.  The foot pedal is at one end of the T 
shaped aluminum bar, and a pivoting aluminum 
rod is at the other.  Both the aluminum bar and the 
rod have various holes drilled at the connection 
points.  These holes allow the mechanism to be 
adjusted so that it can be used on a wide variety of 
lavatories.  The aluminum bar is fastened to a clevis 
joint and threaded rod.  This is drilled into the 
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 Figure 12.10.  E-Z Seat Lifter in Upright Position. 
tainless steel rod, which supports and rotates the 
eat and cover. 

he seat and cover are plastic and handicap 
ertified.  The cover can detach from the stainless 
teel bar and the seat can then be easily unscrewed 
rom the lavatory.  This feature allows adjustments 
o be made to the seat and lid.  It also makes 
leaning the device and surrounding area simple. 
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The device is placed to the side of the toilet.  It sits in 
an obscure area where it does not obstruct the path 
of traffic or take up excessive space.  While the 
majority of seats on the market are standard, two-
piece hinged lids, the E-Z Seat Lifter offers an 
inexpensive, helpful alternative to the norm. 

The overall cost of production was $47. 

 

 

 

 Figure 12.11.  E-Z Seat Lifter in Closed Position.
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 THE GROCERY LIFTER: A DEVICE TO AID THE 
REMOVAL OF HEAVY OBJECTS FROM THE TRUNK 

OF A CAR 
 Student Designers: Jim Vrana and Steven Spagnolo 

 Supervising Professor:  Dr. Joseph C. Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
The goal in designing the Grocery Lifter is to 
develop a lifting system to help remove heavy items 
from the trunk of a car.  There are several technical 
issues that must be addressed in designing such a 
product.  First and foremost is safety.  The device 
must not contain any sharp edges, have a limited 
number of pinch points, and the load must be 
secured on the device.  In order to make the device 
durable and long lasting it must be able to exceed its 
recommended lifting capacity and be constructed to 
have adequate strength.  Finally a power source is 

needed that will not only lift the load, but lift it in a 
reasonable amount of time. 

 SUMMARY OF IMPACT 
The specific technical goal is to design the Grocery 
Lifter to raise a load of 200 pounds a vertical 
distance of 18 inches in under 20 seconds.  This 
device will aid those who have difficulties lifting 
due to bad backs or other disabilities. 

The design challenge is to find a motor that will 
provide the optimal torque to lifting rate ratio that 

 

 

 Figure 12.12.  The Grocery Lifter in Open Position. 
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will meet the requirements of the project.  
Aluminum is used to build the device since it is high 
strength and low-weight.  Since the lift is to be 
installed in the trunk of a car, the easiest source of 
power to use is from the car battery itself. 

 TECHNICAL DESCRIPTION 
A single-shaft 12 Volt DC motor is placed in the 
center of the trunk and is used to turn an ACME 
threaded rod.  When the motor is turned on, the rod 
turns through a nut that is connected to two bars 
that stem out from each side of the nut and run 
perpendicular to the rod.  Each bar is connected to a 
sliding end of a pair of scissor type mechanisms at 
the base of the device.  The scissors are connected at 
each end to 80/20 aluminum channels.  Each pair of 
scissors has two fixed ends in the rear of the device 
and two ends that slide from front to back.  As the 
scissors are slid from front to back by the rod, the 
table raises and lowers. A top plate is connected to 
the two pairs of scissors, creating a platform for 
objects to be raised and lowered on.  Limit switches 
are used at the highest and lowest point to limit the 
travel of the top plate. 

The goal of lifting a load a desired height within a 
certain time given power restraints has been met.  
The Grocery Lifter is an effective method for aiding 

in the removal of heavy objects from the trunk of a 
car.  It has been built with durability, longevity, and 
safety in mind.  Also, it can be easily installed in the 
trunk of a car and enables the trunk to remain 
functional when the lifter is not in use. 

The total cost of this project was $700. 

 

 

 

 Figure 12.14.  The Lifting Mechanism. 
 

 

 Figure 12.13.  The Grocery Lifter in Closed Position. 
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 THE MELT MASTER: A DEVICE TO FACILITATE 
SALTING OF RESIDENTIAL DRIVEWAYS 

 Student Designers: Jean-Michel Thiers and Tuan Nguyen 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
During icy winter days people often spray salt on 
the driveway to melt the ice so it is not slippery 
when walking.  It is unsafe for those persons with 
disabilities to walk or use their wheelchairs on icy 
pavement.  The Melt Master is a device that will 
allow a person to spray the driveway with ice 
without having to move. 

 SUMMARY OF IMPACT 
The Melt Master is to be placed at a fixed location 
that will allow the user to spray salt over the 
driveway from that fixed point. This will allow a 
person to spray salt on the driveway fairly easily 

and without needing to move.  The salt sprayer is 
mounted at the end of a leaf blower motor, which 
will reduce the cost of the salt sprayer.  The person 
can use the leaf blower to blow leaves during the fall 
and in the winter for the Melt Master.  The Melt 
Master was tested to spray salt as far as 15 yards. 

 TECHNICAL DESCRIPTION 
After removing the nozzle from the motor of the leaf 
blower, this motor can be installed into the Melt 
Master frame.  The leaf blower motor is used since it 
operates on the same concept as the Melt Master. 
The Melt Master nozzle is composed of a venture, a 
valve, a salt tank, and a flexible spray hose. These 
components are displayed on the picture below, 

 

 

 Figure 12.15.  The Melt Master with Frame. 
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with the exception of the flexible hose. 

The Venturi is used to accelerate the air coming out 
of the leaf blower and creates a vacuum that sucks 
the salt from the salt tank.  The valve is placed 
directly below the salt tank and regulates the 
amount of salt sprayed.  The salt tank is used to hold 
enough salt to spray a standard driveway two to 

five times depending on the type of salt used.  
Finally, the flexible hose allows the operator of the 
Melt Master to direct the trajectory of the salt 
sprayed. 

The total cost of this project was about $350. 

 

 

 

 Figure 12.16.  The Valve and Venturi. 
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 THE SERVO CONTROLLED ROBOTIC ARM: A 
DEVICE TO AID IN MOVING OBJECTS  

 Student Designer: Daniel D’Alfonso 
 Supervising Professor: Joseph C. Mollendorf 

 Technical Advisors: Roger Krupski and William Willerth 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
The goal of this project was to design and build a 
robotic arm that would assist people in wheelchairs 
to move objects from one location to another.  It was 
also a goal to design an inexpensive and simple 
system that could be used by anyone.  The robotic 
arm that was designed for this project has many low 
cost yet functional qualities. 

The device is intuitive and easy to operate, requiring 
little to no training.  It is also adaptable to a wide 
variety of controller types (i.e. joysticks, puff-
switches, microprocessors, speech recognition 
systems, etc.).  The functionality and flexibility of 
this device makes it suitable for a wide range of 
users and user abilities.  See Fig. 12.17. 

 SUMMARY OF IMPACT 
The robotic arm that is developed in this project will 
give people in wheelchairs greater independence 
and more mobility, enabling them to utilize time 
more effectively.  

 TECHINCAL DESCRIPTON 
The entire system can lift a maximum of one 
kilogram a vertical distance of 0.9 meters with a 
velocity ranging from 0.228-0.304 meters/second.  
The robotic arm itself is a 0.762 meter hollow 
aluminum rod with a 0.95 centimeter inner 
diameter.  One 4.5 rpm, 12 volt, DC-motor with a 
186W rating generates enough torque for both the 
static and dynamic loading conditions the device 
will undergo.  Another similar motor is used as the 
gripper actuator to produce an estimated 0.0016N of 
gripping force.  This allows for adequate gripping 
and holding power throughout the arm’s entire 
range of motion. 

The gripping mechanism is a slightly modified 
mountain bicycle brake caliper.  The brake pads can 
be rotated to provide the optimal gripping 

configuration.  The gripper is connected to the DC 
gear motor via an aluminum pulley, bicycle brake 
cable, and cable housing.  The configuration of the 
brake housing ensures that the cable will not slip off 
of the pulley in addition to guiding it properly.  In 
its current configuration as shown in Fig. 12.18, the 
gripping mechanism is able to pick up objects such 
as perfectly flat sheets of paper, dimes, cordless 

 

 

 Figure 12.18.  The Gripping Mechanism. 
 

 Figure 12.17.  Servo Controlled Robotic Arm 
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phones, and clothing. 

From the outset it was decided that only a ‘proof of 
concept’ device would be built instead of a full-scale 
version.  This helped save money while still 
allowing the designers address all the technical 
issues of a full-scale model.  Fig. 12.19 shows a 
possible location where the servo-controlled robotic 
arm can be affixed.  The design is flexible enough to 
allow multiple attachment arrangements.  Other 
features, such as a collapsible arm, would make 
storage of the robotic arm more convenient. 

 Servo-Motor Controller Description 
The servo motor controller is built around a 
Motorola MC33030 DC Servo Controller integrated 
circuit (chip).  Because the power requirements of 
the robotic arm exceeded the drive capability of the 
chip, an H-Bridge power amplifier is added between 
the controller chip and the motor.  The H-Bridge 
circuit is designed to provide current feedback 
information to the controller chip to allow the over-
current and braking functions to continue working 
while greatly boosting the drive capability of the 
servo circuit. 

 Servo Motor Operation 
A DC gear motor is coupled to the robotic arm via 
an aluminum hub; also attached to this hub is a 
feedback potentiometer, this is shown in Fig. 12.20.  
The potentiometer provides position feedback 
information to the servo controller chip.  The robotic 
arm is positioned by applying a control voltage to 
the servo controller chip.  Depending on the applied 
voltage, the motor will rotate the arm, up or down, 
as required such that the output of the feedback 
potentiometer matches the control input.  The 
controller chip also provides a dead band so that the 
robotic arm does not “hunt” or oscillate around the 
desired point due to mechanical inertia.  Since the 
servo controller chip input is a simple DC level, it is 
easily adaptable to a wide range of controls such as 
a joystick, a puff switch, or even a microcontroller.  
The very low voltage DC control signal (0 to 5 volts) 
also makes the system inherently safe for the user. 

 Safety Features 
The servo controller incorporates several safety 
features to protect both the user and the robotic arm 
itself.  The most important safety feature of this 
controller is programmable over-current protection.  
The robotic are is designed to lift a maximum mass 
of one kilogram.  This mass, along with the moment 
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 Figure 12.19.  Representation of Mounting Placement. 
rm of the aluminum tubing, defines a torque 
equirement for the servomotor.  This, along with 
he motor specifications, allows the selection of a 

aximum permissible motor current.  This 
aximum current value is programmed into the 

ervo controller circuit via a current limiting resistor.  
his protection scheme not only protects the servo 
ystem from an overload, it also protects the user 
rom injury by limiting the output torque of the 

otor.  The servomotor itself is chosen so that its 
aximum output torque does not exceed what is 

eeded.  As a result, even if the safety circuit failed, 
he motor would be incapable of damaging itself or 
he user. 

he entire project cost was $110.00.  
 

 Figure 12.20.  Servo Motor Setup. 
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 SILENT ALARM SYSTEM FOR INDIVIDUALS 
WITH HEARING IMPAIRMENT 

 Student Designer: Scott Seyfried 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
Waking up to an alarm clock is one of the everyday 
liberties that most people take for granted.  
Individuals with a hearing disability may not be 
able to be wake up with standard alarm clocks.  For 
this reason, a device was created that uses the sense 
of touch, rather than hearing, to wake such an 
individual. 

The device created employs a microphone to detect 
the alarm and a circuit that uses the input from the 
microphone to switch on a vibrating motor.  The 
vibration from the motor is the sensation that wakes 
the individual wearing the device. 

 SUMMARY OF IMPACT 
This device is an improvement over the many 
existing units.  Some existing units use a strobe light 
to wake the user; however, this method may be 
ineffective depending on the person’s sleeping 
position.  The use of a vibrating motor, connected 
directly to the person, eliminates this uncertainty. 

The nature of this design makes the unit portable, as 
it functions with any standard alarm clock and can 
be made into a compact unit given further 
development.  The device also has the added safety 
feature of waking the user in the case of a fire alarm. 

 TECHNICAL DESCRIPTION 
The major aspect of this design is the switching 
circuitry.  The approach chosen was to use an op-
amp circuit.  An LM 324 quad op-amp chip is used 
for its high gain and its capability of running at low 
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 Figure 12.22. Circuit Schematic. 
 

 Figure 12.21.  Unit Packaged on Wristband. 
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voltages. 

The microphone chosen is a condenser microphone 
element. The microphone supply voltage range is 
between 1.5 and 10 volts.  A nine volt power supply 
is used to accommodate both the op-amp chip and 
the microphone. 

First, the signal from the microphone must be 
amplified so that it can be used to switch on the 
motor.  This is done using the first two op-amps on 
the chip, rather than just one, to ensure that the 
amplification levels are at safe values.   The output 
of the Microphone is coupled via a 10 uF capacitor, 
to block the AC signal, and to a 1K ohm resistor.  
The signal from the 1K resistor is passed to the 
negative side of the first op-amp, and a 33K 
feedback in order to set the gain at 33.  A half and 
half circuit containing two 10K resistors sets the 
reference voltage at 4.5 volts to the positive side of 
op-amp one.  In addition, a 0.1 uF capacitor is placed 
from the half and half circuit to ground in order to 
stabilize the circuit. 

The output of the first op-amp is passed through a 
10 uF capacitor and then through a 10K resistor.  
This resistor is passed into the negative terminal of 
the second op-amp, and with a 33K feedback 
resistor, resulting in another gain of 33.  This results 
in an overall total gain for the circuit of 
approximately 1089.  The second op-amp is 
referenced to the positive side of op-amp one. 

Now that the signal has been amplified, a third op-
amp is used as a comparator to detect the voltage 
increase when the microphone detects the alarm.  
An IN914 diode and a 1K resistor at the output of 
op-amp two reduce the voltage by approximately 
0.77 volts; this sets a difference between the 
comparator’s reference signal and the input signal.  
The input signal is connected to the positive side of 
op-amp three. The comparator then gives an output 
when the signal is raised above the reference, which 
travels from the negative terminal of the op-amp to 
the positive side of op-amp two. 

Just before the comparator, it is necessary to put in a 
filter to reduce background noise so the device is 
only triggered when a large signal is detected.  The 
filter is placed after the 1K resistor and is composed 
of a 470K resistor and a 10 uF capacitor, wired in 
parallel, from the 1K resistor to ground. 
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 Figure 12.23.  Internal Circuitry. 
he last op-amp does not have a function in the 
ircuit but had to be wired in because of the nature 
f the chip.  The output of op-amp three is wired 
irectly to the positive input of op-amp four.  A 
oltage follower is connected between the negative 

nput and the output.  Lastly the output of the last 
mp goes to a 1.5 k resistor and then to the base of 
he TIP 120 switching transistor.  The collector of the 
ransistor is wired to the negative side of the motor 
nd the emitter is connected to ground. When the 
ransistor is switched on by the output of the 
omparator, the motor is switched on and the unit 
ibrates. 

 small PC fan is used for the motor because of its 
ow current drain and small size. The fan blades are 
emoved and it is given an unbalanced load 
esulting in vibration as the motor is spun. 

he op-amp and microphone are to be decoupled 
rom the motor.  This is done using a 100-ohm 
esistor between the nine volt power supply and the 
est of the circuit.  A 10 uF capacitor is then placed 
fter this resistor, connecting from the resistors 
utput to ground. 

he components are then mounted on an athletic 
weatband that is slipped over the hand and onto 
he wrist.  The circuit is mounted on the top side of 
he band and covered with a plastic cover and 
adding.  The motor is placed on the underside 
ecause it is the most sensitive part of the wrist and 
he battery is mounted adjacent to the motor as 
hown in Fig. 12.23.  

he cost of this project was $172. 
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 THE SOCKMATE: AN ASSISTIVE DEVICE THAT 
HELPS PEOPLE PUT ON THEIR SOCKS 

 Student Designer: Patrick J. Mann 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
A reliable, convenient, easy to use dressing aid has 
wide appeal to the millions of people who have 
chronic back pain.  Any degree of immobility caused 
by back pain can affect an individual by making 
even the simplest of tasks difficult to perform.  
Something as mundane as putting on a pair of socks 
becomes a time consuming and painful chore.  Since 
people have to get dressed in order to go about their 
daily lives, there is a need for a device that can either 
reduce the pain or allow an individual who has back 
pain to avoid it all together.  A device to move the 
sock in close proximity and line up with the foot 

eliminates the need for the person to bend over.  The 
device is non-destructive to clothing and free of any 
pinch points or snags.  It is also suitable to 
accommodate a wide range of foot sizes. 

 SUMMARY OF IMPACT 
The SockMate makes it possible for people who 
have chronic back pain to get dressed with ease by 
eliminating the need to bend over.  The device 
allows socks to slip on with minimal effort and 
discomfort.  This device can be of great benefit to 
back surgery patients because it gives them the 
ability to get dressed without the pain they would 

 

 

 Figure 12.24.  The SockMate. 
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otherwise experience. 

 TECHNICAL DESCRIPTION 
The boot of the SockMate is made from a flexible 
piece of molded thermoplastic.  The flexibility of the 
material allows several different sock sizes to be 
used.  A single adjustable handle is attached to the 
back of the boot.  The handle is a two-piece 
aluminum pole that is tapered toward the bottom.  
The inside diameter of the lower part of the pole is 
0.75 inches and the outside diameter of the top part 
of the handle is 0.75 inches with a clearance of 0.01 
inches.  This ensures that the handle can be adjusted 
to accommodate people of all heights while either 
standing or sitting.  Eight holes, spaced an inch 
apart, are drilled into the lower part of the handle.  
A spring-loaded pin that fits into any of the 
adjusting holes is attached to the upper part of the 
handle.  The pin fits into any of the adjusting holes 
and locks the upper part of the handle in place.  At 

the top of the handle is an ergonomic handgrip that 
maintains comfort during use. 

The SockMate comes with a gripping system that 
keeps the sock from slipping off the device when 
pulling the sock past the heel and over the ankle.  A 
lever, resembling a bicycle brake lever, is located at 
the top of the handle.   A jacketed, thin braided wire 
cable runs from the lever down the pole where it 
connects to a pivoting gripper.  Squeezing the lever 
operates the gripper by lifting it away from the sock.  
The gripper force is supplied by a spring that 
applies about ten foot-pounds of pressure on the 
upper rear of the sock in order to hold it against the 
boot upper.  The contact surface of the gripper is a 
knobby rubber pad that will not harm the cloth of 
the sock.  The gripper allows the boot to be easily 
pulled out of the sock as the lever is squeezed. 

The overall cost to produce this prototype was 
$25.00. 

 

 

 Figure 12.25.  Sock Attached to The SockMate. 
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 TAS-5000: THE TRUSTABLE ADJUSTABLE SINK 
 Student Designers: Andrew Rybarczyk, Jonah Wojtanik 

 Supervising Professor: Dr. Joseph C. Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
The Trustable Adjustable Sink, the TAS-5000, was 
designed and developed in order to assist 
individuals with disabilities with using a sink in 
their homes.  A wooden sink base has been created 
that is fully height adjustable by means of an electric 
motor. 

The sink is designed so that not only can an 
individual in a wheelchair roll up and under the 
sink, he can adjust the height of the sink/countertop 
to whatever height suits him.  This adjustable design 
can accommodate any personal preference. This 
design can not only accommodate people with 
disabilities, but it could work for any individual.  
The adjustable aspect allows people to set and adjust 
the sink and countertop to a specific need. 

 SUMMARY OF IMPACT 
The sink was designed to not only help people with 
disabilities in a functional way, but in many parts is 
a different kind of assistive device.  The aesthetics of 
this design are a major part of the project. 
Adjustable sinks on the market today lack the 
aesthetics that most people prefer.  They are plain 
and simple, consisting of a sink basin, usually 
ceramic, mounted to a steel track mounted on the 
wall.    This design looks to be a luxurious sink and 
counter, typically for use in a bathroom.  The sink 
sits in a beautifully designed wooden cabinet base, 
which is fully adjustable.  With the simple push of a 
switch the sink will raise and lower to the desired 
height. 

In addition, not only does the sink raise and lower, 
the entire countertop of the wooden base also moves 
along with the sink.  This design was found to be 
more useful than the competition’s use of a simple 
sink basin mounted to a track on the wall.  With 
other designs, there is no countertop, it appears 
unpleasant, and the bathroom mirror, which is 
usually mounted to the wall behind the sink, is 
found to be useless to someone sitting in a 
wheelchair.  This design has the ability mount a 
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 Figure 12.26.  The TAS-5000. 
ountertop mirror to the wooden sink base itself, 
hich in turn would adjust right along with the sink 

nd wooden base. 

TECHNICAL DESCRIPTION 
ne other specific aspect that was redesigned for 
AS-5000 was the faucet handles.  All sinks on the 
arket have the standard faucet handles located in 

he rear of the sink.  This design places the faucet 
andles on the front side of the wooden base to 
ake them more accessible and easy to use. 
 

 Figure 12.27.  The Lifting Mechanism. 
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The TAS-5000 operates on 120V ADC current, 
meaning it can be simply plugged into the wall.  The 
entire wooden base and sink is self contained, so it 
does not require mounting to a wall or floor.  The 
wooden sink countertop adjusts in height 
approximately 22 inches up to 36 inches above the 
ground.  The adjustable sink is equipped for 
maximum safety, with two limit switches to cut the 
power when the sink reaches its maximum and 
minimum heights.  It is also equipped with two limit 
switches attached to a safety bar.  When the sink is 
being lowered and there is an obstruction under the 
sink, the safety bar will trigger and the power will 
be cut.  This prevents anything or anyone from 
being crushed.   

The lifting mechanism runs off a single chain drive 
system, using a 1/4hp electric motor, and four 
synchronized linear jacks.  The system is also 

equipped with a fuse to protect the user and the 
electrical system. The lifting mechanism is 
controlled from a simple, easy to use switch.  The 
switch is momentary, therefore if the user lets go, 
the movement of the sink will cease.  The sink 
countertop is capable of lifting approximately 300 
pounds, which is done for safety of the users and 
device.  The TAS-5000’s faucet handles are placed in 
the front of the sink base for easier access and use. 

The overall cost of the TAS-5000 was approximately 
40-50% less expensive, not including labor costs, to 
build than the competition’s ceramic sink basin on a 
steel track.  The overall cost of the sink was 
approximately $710. 

 

 

 Figure 12.29.  Chain Linkages. 
 

 

 Figure 12.28.  Motor-Chain Drive System. 
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 TABLE PRO: A PORTABLE WORKING SURFACE 
FOR PEOPLE WHO USE WHEELCHAIRS. 

 Student Designer: Timothy F Barbour 
 Supervising Professor: Dr. Joseph Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
The objective of this project was to design and build 
a portable flat surface that could be utilized by 
anyone in a wheelchair.  People in wheelchairs are 
constantly looking for a suitable working space to be 
used for work, school, or even just a place to eat.  
The Table Pro was designed to be custom fitted on a 
wheelchair to allow for easy access to a useable 
surface that would not prohibit the regular use of 
the wheelchair.  Using an aluminum body and a 
carbon fiber tabletop, the Table Pro will have ample 
strength to hold regular everyday objects (i.e. a book 
or portable computer) with little effect on the 

wheelchair itself.  

 SUMMARY OF IMPACT 
The Table Pro was built with the specifications 
based on the needs of an average person.  The table 
was sized to be 16 x 16 inches, which is as wide and 
as long as an open text book.  It is lightweight, 
collapsible, and can be used with a collapsible 
wheelchair.  The Table Pro will make ample 
workspace available. 

 

 

 

 Figure 12.30.  Mounted Table Pro. 
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 TECHNICAL DESCRIPTION 
The Table Pro is constructed with a piece of round 
aluminum stock and rectangular piece of aluminum 
stock welded together.  The pieces are drilled with 
an inside diameter 0.001 inch- 0.003 inch larger than 
the outside diameter of the leg of the wheel chair.  
Then it is split in two directions, with a clamping 
hole drilled and tapped.  When the screw is 
tightened, the inside diameter will decrease and 
squeeze the leg of the wheel chair. The flat surface 
has a ball bearing place inside to allow for a full 
three sixty-degree rotation around the table leg. The 
aluminum arm is then mounted to the base using a 
5/8 inch bolt with a washer and lock nut to prevent 
them from separating. There are two indentations 

strategically placed in the base that allow for the 
arm to lock in place by utilizing a spring pin.  The 
arm is custom fit so the length of the arm is equal to 
the width of the back of the particular wheel chair.  
The arm has a rectangular flat plate at the end that 
allows for a more equal load transfer from the table 
to the arm of the chair, helping to keep the table 
rigid.  A hinge is mounted to the plate to allow for 
the table to fold for minimal space consumption 
when the wheel chair is folded.  The table is a carbon 
fiber molded table that allows for a higher strength 
/weight ratio with an aluminum base. 

Total cost of project was $250.00. 

 

 

 Figure 12.31a.  Collapsed Table Pro. 
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 Figure 12.31b.  Schematic of Mount. 
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 WHEELCHAIR WHIRLIGIG:  A DEVICE TO HELP 
PEOPLE IN WHEELCHAIRS TURN AROUND IN AN 

ELEVATOR 
 Student Designers:  Di Song, Brian J. Wells, and Daniel R. Keating 

 Supervising Professor:  Dr. Joseph C. Mollendorf 
 Mechanical and Aerospace Engineering Department 

 State University of New York at Buffalo, Buffalo, NY 14260 
 

 INTRODUCTION 
This project addresses a problem that affects 
wheelchair-restricted individuals using an elevator.  
Once inside the elevator, the individual must go 
back and forth in small increments in order to turn 
around 180 degrees so they can face the elevator 
door upon exiting.  This can be even more difficult 
in small elevators or when there are other 
individuals present in the elevator.  The Wheelchair 
Whirligig is specifically designed to aid the 
individual in turning around 180 degrees with a 
minimal space requirement. 

Many devices to solve this problem have been 
devised over the years, not one that is designed for 
use in an elevator.  Several designs were evaluated; 
one particular design was chosen. 

For the device to be effective, the following 
guidelines are set.  It must be able to operate with a 
load of up to 600 pounds, have a low profile, sturdy 
construction, operate on AC voltage from the 
elevator power supply, start and stop at precisely 
180 degrees, tamper resistant (device locks if 
someone tries to turn it manually), and can only be 
operated by the person in the wheelchair.  The 
device is also to be built into the elevator floor, so 
having a low profile is very important.  For safety 
reasons during operation, wells are cut into the top 
surface for the wheelchair wheels to dip into, so the 
wheelchair will not slide as the device rotates. 

 SUMMARY OF IMPACT 
This device is not only beneficial for individuals in 
wheelchairs, but also beneficial to factories and 
plants.  The whirligig can be used in rotating pallets 
of raw materials in cargo elevators.  This can save 
the operator a lot of time and cut costs for the 
factory.  It also eases the strain on the operator when 
compared to having to move the pallets manually.  

 

 

 Figure 12.32.  Wheelchair Whirligig. 
The top layer of the device is removable, allowing 
quick changes to be made for various shapes and 
sizes of pallets and wheelchair  sizes. 

 TECHNICAL DESCRIPTION 
A 100-RPM DC motor with 720 ft-lb of torque is 
selected to power the device.  A power supply 
converts the 115 Volts AC power from the elevator 
into 24 Volts DC needed to run the motor.  The 
circuitry for transforming AC to DC to power the 
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motor and the timing device used to ensure a 180-
degree turn detailed in Fig. 12.33. 

The output speed is reduced from 100 RPM to 5 
RPM in order to perform a half rotation in six 
seconds.  The speed reduction is achieved by 
utilizing a worm gear and worm.  The worm gear is 
chosen because of its ability to prevent motion in the 
opposite direction. This satisfies one of the safety 
concerns addressed earlier.  To make sure that the 
rotation stops at 180 degrees, a timer is utilized in 
the circuitry to provide power to the device for 
approximately six seconds.  A 20-tooth worm gear 
and a six-tooth worm are used.  The worm is 
attached to the keyed output shaft of the motor 
while the worm gear is attached to a four-bolt flange 
mount with self-aligning bearings via a keyed shaft.  
The keyed shaft is then connected to the rotating 
platform through a self-made keyed mount.  The 
mount is then attached to the rotation platform.  The 
rotating platform sits on a four-foot diameter ring 
lined with bearings that enable it to rotate; the 
platform has a profile of only one inch (see Fig. 
12.34).  The electrical component is placed on the top 
of the elevator while the mechanical components are 
placed under the floor of the elevator. 

The motor, bearing, gears and electronic 
components are purchased from various companies.  
The body of the device is constructed out of wood.  
Wood was chosen because of its weight, cost, and 
ease of modification.  Paint was applied to the wood 
for aesthetic purposes. 

Acknowledgements are made to Kenneth Peebles 
and Bill Macy for their assistance in machining and 

welding. 

The total cost of this project was $822. 
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 Figure 12.33.  Motor Control Schematic. 
 

 

 Figure 12.34.  Mechanical and Electrical Assembly. 
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 A COLLAPSIBLE CRUTCH TO FACILITATE 
INCREASED CRUTCH PORTABILITY  

 Student Designer: Jason M. Giangrieco 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
This device was designed to assist an individual 
who requires the use of a walking aid such as a 
crutch.  Crutches are big, clumsy, and hard to store, 
yet they satisfy a necessary function for someone 
who has no other alternative other than the 
temporary use of crutches.  If the size of the crutch 
could be physically divided into four individual 
sections, this would drastically increase the 
portability and the ease of storage while the crutches 
are not in use.  When the individual is riding in a car 
or a bus, they can simply collapse the crutch down 
for storage and then quickly reassemble it when 
necessary. 

 SUMMARY OF IMPACT 
This design will reduce the hassle involved when 
using a crutch yet maintain the complete 
functionality of the device.  This would allow 
individuals more freedom than they initially had 
with the old design; they would be able to go to 
public places without needing to find a place to 
store the crutches when they are not in use.  For 
example, they could go to the movie theater and not 
have their crutches be in anyone’s view or in the 
way.   

 TECHNICAL DESCRIPTION 
Two cuts were made through the original aluminum 
of the crutch at 12 inches and at 21 inches from the 
ground.  Four pieces of half-inch diameter, three 
inch long, copper pipe were inserted into the lower 
half of each of the slots in the aluminum frame.  A 
3/8 diameter hole was drilled through each section, 
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 Figure 12.35.  Connection Using Push Button
Latches. 
nd a push button latch was inserted to keep the 
eparate sections from disengaging when the crutch 
as in use; the push button also makes disassembly 

f the crutch much easier.  The push button latches 
long with the copper tubing maintain the original 
igidity of the crutch.  The latches are kept in place 
y a tension rod inside the copper pipe.  An epoxy 
as used to keep the copper pipe in place as to 
aintain the alignment of the holes.  The final 
eight of the unit was only slightly greater than that 

f the original crutch. 

otal cost of the project was $49.45. 
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 SEAT BELT HANDLE TO FACILITATE DONNING 
AND DOFFING OF AUTOMOTIVE SEATBELTS 

 Student Designer: Erik Depczynski 
 Supervising Professor: Dr. Joseph C. Mollendorf 

 Mechanical and Aerospace Engineering Department 
 State University of New York at Buffalo, Buffalo, NY 14260 

 

 INTRODUCTION 
This project addresses the difficulties that some 
people with disabilities face when attempting to 
buckle and unbuckle an automotive seatbelt.  For 
many, it is difficult to grasp the seatbelt and pull it 
to the buckle or vice versa when taking it off.  The 
Seat Belt Handle is a device that will make the 
process easier by providing a larger, more 
ergonomic grip on the seatbelt.  The device is small 
and is not very noticeable when attached.  The 
device also does not require any modification to the 
seatbelt.  In addition, it can be taken off and used in 
other vehicles without difficulty.  

 SUMMARY OF IMPACT 
For people who have a hard time using their hands, 
putting on a seatbelt can be quite difficult.  This 
device will make the task much easier.  By doing so, 
the person can feel more comfortable when in a 
vehicle since it will not be such a hassle to put on or 
take off a seatbelt.  The device is small enough so 

that it does not look awkward when attached.   

 TECHNICAL DESCRIPTION 
The Seat Belt Handle is constructed out of a 
lightweight plastic.  It is designed to give a better 
handle on the seatbelt by providing an ergonomic 
grip on the belt.  It is also designed so there is no 
modification to the seatbelt itself, so it does not 
violate any safety regulations.  The handle grips the 
seatbelt by wrapping the belt through two slots; one 
of the slots has teeth that will grip the material of the 
seatbelt.  Once the user pulls on the handle, the 
seatbelt is gripped by the teeth and moves with the 
device.  The handle easily slips on and off the 
seatbelt if it needs to be moved from one vehicle to 
another.  The size of the device is approximately 4 
inches x 4 inches x 0.125 inch in dimension.  This 
size is small enough so that it is not bulky once 
attached in the vehicle.  

 

 

 

 Figure 12.36.  Seat Belt Handle. 
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	Supervising Professor:  Dr. Gary T. Yamaguchi
	Arizona State University
	College of Engineering and Applied Sciences
	Harrington Department of Bioengineering
	Tempe, AZ 85878-9709

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ROWING MACHINE FOR AN INDIVIDUAL WITH PARAPLEGIA
	Designers: Erin M. Gaekel, Jessica W. McFarland, Melissa She
	Supervising Professors: Dr. Gary Yamaguchi and Dr. Vincent P
	Arizona State University
	College of Engineering and Applied Sciences
	Harrington Department of Bioengineering
	Tempe, AZ 85878-9709

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	REHABILITATIVE DRINKING AIDS FOR PATIENTS WITH TRAUMATIC BRA
	Designers:  Aaron Ashby, Song Paek, and Abdullah Abshawalkeh
	Client Coordinators:  Barbara Brillhart, ASU Professor of Nu
	Supervising Professors: Dr. Gary Yamaguchi and Dr. Vincent P
	Arizona State University
	College of Engineering and Applied Sciences
	Harrington Department of Bioengineering
	Tempe, AZ 85878-9709

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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






	CUSTOM WALKER WITH ROTATIONAL HIP SUPPORT
	Designers: Clark O’Niell, Graeme Waitzkin
	Client Coordinator: Eliza Bankert
	Supervising Professor: Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COUNTER FOR INDIVIDUALS WITH VISUAL AND MOBILITY IMPAIRMENTS
	Designers: Larry Sandell, Erin Sparnon
	Client Coordinators: Antonia Pedroza, Judy Stroupe
	Supervising Professor: Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DRESSING SUPPORT SYSTEM
	Designers: Sarah Park, Ronald Lee
	Client Coordinators: Amy Loesch, Kristi Duke
	Supervising Professor: Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	RETRACTABLE HEAD POINTER
	Designer: Alexei Kambalov
	Client Coordinators: Judy Stroupe, Antonia Pedroza
	Supervising Professors: Richard Goldberg, Kevin Caves
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TASK CUEING TIMER
	Designers: Jeff Heyman, Dave Alspector
	Client Coordinators: Greg Beck, Jennifer Bell, Gina Chapman
	Supervising Professor: Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC. 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUDIBLE COUNTER
	Designers: Luke Palmer, Jeffrey Earhart
	Client Coordinators: Antonia Pedroza, Judy Stroupe
	Supervising Professor: Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC. 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	STRETCH AND EXERCISE STATION
	Designers: Jason Cooper, Matthew Gart
	Client Coordinator: Barbara Howard
	Supervising Professor:  Larry Bohs
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ASSISTIVE WORK CHAIR
	Designer:  Benjamin Hong
	Client Coordinators: Judy Stroupe, Antonia Pedroza
	Supervising Professors: Kevin Caves, Richard Goldberg
	Department of Biomedical Engineering
	Duke University
	Durham, NC 27708-0281

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	MICHIGAN TECHNOLOGICAL UNIVERSITY
	College of Engineering
	Department of Biomedical Engineering
	312 Chemical Sciences & Engineering�1400 Townsend Drive
	Houghton, Michigan 49931-1295
	Principal Investigator:
	Debra D. Wright (906) 487-1989
	wright@mtu.edu






	INTERACTIVE AQUARIUM
	Designers: Tonya Brabec, Geoffrey Cutsy, Julie Jefferson, Ja
	Client Coordinator: Diane Selinger, Copper Country Intermedi
	Supervising Professor: Dr. Debra Wright
	Michigan Technological University
	Department of Biomedical Engineering
	1400 Townsend Drive
	Houghton, MI 49931

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	REFERENCES

	MULTI-SENSORY ENVIRONMENT
	Designers: Mellisa Atkinson, Melanie Giasson, Margot Hutchin
	Client Coordinator: Diane Selinger, Copper Country Intermedi
	Supervising Professor: Dr. Edward Lumsdaine
	Michigan Technological University
	Mechanical Engineering Department
	1400 Townsend Drive
	Houghton, MI 49931

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	REFERENCES

	ONE-ARM DRIVE SYSTEM FOR A WHEELED STANDER
	Designers:  Lauren Bullard, Peter Didyk, Erica Peters, Sarah
	Client Coordinator:  Kathy Penegor PT, Copper Country Interm
	Supervising Professor:  Dr. David Nelson
	Michigan Technological University
	Department Of Biomedical Engineering
	1400 Townsend Drive
	Houghton, MI 49931

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR LOADING AND SECURING MECHANISM FOR MINIVAN
	Designers:  Michael Chipman, Paul Piechowski, Benjamin Pinch
	Client Coordinator:  Jodi Tervo, Copper Country Intermediate
	Advising Professor:  Dr. John E. Beard
	Michigan Technological University
	Department of Mechanical Engineering
	1400 Townsend Drive
	Houghton, MI 49931
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	ACKNOWLEDGEMENTS


	NORTH CAROLINA STATE UNIVERSITY
	College of Engineering
	College of Agriculture and Life Sciences
	Department of Biological and Agricultural Engineering
	D. S. Weaver Laboratories
	Raleigh, North Carolina 27695-7625
	Principal Investigators:
	Susan M. Blanchard (919) 515-6726
	Michael D. Boyette (919) 525-6763






	TREADMILL TRAINING FOR CHILDREN WITH DEVELOPMENTAL DISABILIT
	Designers:  Brittany Barr, JoAnn Bricker, Phil Renfrow, Tawn
	Client Coordinators:  Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRICAL SWING FOR CHILDREN WITH CEREBRAL PALSY
	Designers:  JoAnn Bricker, Lauren Leaven, Phil Renfrow, Tawn
	Client Coordinator:  Ms. Julie Troxler, The Charlie Gaddy Ce
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	FULLY AUTOMATED POWER WHEEL WITH SEATING HARNESS
	Designers:  Jennifer Carpenter, C.W. Gaskill, Nathan Jean, S
	Client Coordinator:  Julie Troxler, Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Electrical Engineering Assistance:  Keith Sorensen
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SUPER DUPER COZY COUPE
	Designers:  Joseph Lizotte, Brittany Barr, Jonathan Britt an
	Client Coordinator:  Julie Troxler, Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina   27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	Front Support
	Rear Support
	Retractable Roof
	Cosmetic Tires





	TOUCH-N-GO:  A REMOTE CONTROL DOOR OPENING DEVICE
	Designers:  Colleen Dobson, Laura Nordby, Meg Stokes, and Jo
	Client Coordinators:  Cindy and Kevin Schaefer, Families of 
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	LIGHT SWITCH ADAPTER FOR PATIENTS WITH MUSCULAR ATROPHY
	Designers:  Gregory S. Duncan, Jeremy A. Goodwin, Craig N. M
	Kristen E. White
	Client Coordinators:  Cindy and Kevin Schaffer, Families of 
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	H.A.R.O.L.D.:  HELPFUL ANALOG REMOTE OBJECT LIFTING DEVICE
	Designers:  Genny Evans, Wes Few, Angela Riggins, and Brian 
	Client Coordinators:  Families of Spinal Muscular Atrophy, N
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SWINGING SEAT FOR CHILD WITH CEREBRAL PALSY
	Designers:  Megan Allison, Stacy Banks, Delia Gonzalez, and 
	Client Coordinators:  Jacquelyne Gordon, North Carolina Coop
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MANUALLY OPERATED DEER HUNTING TREE STAND FOR INDIVIDUALS WI
	Designers:  Devesh Amatya, Antonio McGuire, Jenna Russell an
	Client Coordinators:  Jacquelyne Gordon, North Carolina Coop
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	NORTH DAKOTA STATE UNIVERSITY
	Department Of Electrical Engineering
	Fargo, North Dakota  58105
	Principal Investigators:
	Jake Glower  (701) 231-8068
	Dan Ewert  (701)-231-8049
	Val Tareski  (701)-231-7615





	CAUSE AND EFFECT DEVICE
	Michael Neumiller, Brian Alexander, Doug Durgin
	Faculty Supervisor:  Joel Jorgenson
	Designed for REM Rehabilitation Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	Results

	VOICE CONTROLLED TV REMOTE
	Alicia Schneider, Eric Braun,  Aaron Ramsdell,  Amy Denham
	Faculty Supervisor:  Joel Jorgenson
	Designed for REM Rehabilitation Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SPEAKER VOLUME DISPLAY
	Charles Peterson, Tristan Simetkosky, Brad Thurow
	Faculty Supervisor:  Floyd Patterson
	Human Communications Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105

	INTRODUCTION
	SUMMARY OF IMPACT
	This device will give a speech–language pathologist a tool t

	TECHNICAL DESCRIPTION

	ARCHERY AIMING SYSTEM
	Cassie Polman, Andrew Apris, Kelley Zidon, Kristi Sharpe
	Faculty Supervisor:  Joel Jorgenson
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	User Controls
	Visual Display
	Stand
	Visual Aiming
	Solenoid Trigger
	Power Supply
	Operations








	RENSSELAER POLYTECHNIC INSTITUTE
	Department of Mechanical, Aerospace and Nuclear Engineering
	110 8th St.
	Troy, NY 12180-3590
	Principle Investigator:
	Mark W. Steiner (518) 276-2613
	steinm2@rpi.edu





	GOLF CART RETROFIT FOR GOLFERS WITH DISABILITIES
	Designers:  Christine Lazzar, Jan Paterno, John Thomas, Jona
	Client Coordinator: William Yaiser, Second Chance Sports, 22
	Supervising Professor:  Dr. Richard Alben
	Department of Mechanical, Aerospace and Nuclear Engineering
	Rensselaer Polytechnic Institute, Troy, NY 12180

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ADAPTIVE FEEDING DEVICE
	Designers: Eric Kemner, Erik Wengart, Molly Zazenski, Meagan
	Supervising Professor: Dr. Mark W. Steiner
	Department of Mechanical, Aerospace, and Nuclear Engineering
	Rensselaer Polytechnic Institute, Troy, NY 12180

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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
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	ADAPTIVE VIDEO GAME CONTROLLER
	Student Designer: Peter T. Streit
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BI-FOLDING REFRIGERATOR DOOR TO FACILITATE ACCESS
	Student Designers: Ben Kaye, Paul Near, and Kenneth Class
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BOTTLE TWISTER ASSISTER: A DEVICE TO ASSIST PERSONS WITH LIM
	Student Designer: Jonathan A. Terrance
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DOOR LEVER:  A DEVICE TO FACILITATE EASIER OPENING OF DOORS 
	Designers: Dennis P. Brady and Bryan C. Silverblatt
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE E-Z SEAT LIFTER:  A MECHANICAL DEVICE TO ASSIST IN LIFTI
	Designers: Wendy McKenzie and Mark Newman
	Supervising Professor: Dr. Joseph Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE GROCERY LIFTER: A DEVICE TO AID THE REMOVAL OF HEAVY OBJ
	Student Designers: Jim Vrana and Steven Spagnolo
	Supervising Professor:  Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE MELT MASTER: A DEVICE TO FACILITATE SALTING OF RESIDENTI
	Student Designers: Jean-Michel Thiers and Tuan Nguyen
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SERVO CONTROLLED ROBOTIC ARM: A DEVICE TO AID IN MOVING 
	Student Designer: Daniel D’Alfonso
	Supervising Professor: Joseph C. Mollendorf
	Technical Advisors: Roger Krupski and William Willerth
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHINCAL DESCRIPTON
	Servo-Motor Controller Description
	Servo Motor Operation
	Safety Features




	SILENT ALARM SYSTEM FOR INDIVIDUALS WITH HEARING IMPAIRMENT
	Student Designer: Scott Seyfried
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SOCKMATE: AN ASSISTIVE DEVICE THAT HELPS PEOPLE PUT ON T
	Student Designer: Patrick J. Mann
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TAS-5000: THE TRUSTABLE ADJUSTABLE SINK
	Student Designers: Andrew Rybarczyk, Jonah Wojtanik
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TABLE PRO: A PORTABLE WORKING SURFACE FOR PEOPLE WHO USE WHE
	Student Designer: Timothy F Barbour
	Supervising Professor: Dr. Joseph Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR WHIRLIGIG:  A DEVICE TO HELP PEOPLE IN WHEELCHAIR
	Student Designers:  Di Song, Brian J. Wells, and Daniel R. K
	Supervising Professor:  Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A COLLAPSIBLE CRUTCH TO FACILITATE INCREASED CRUTCH PORTABIL
	Student Designer: Jason M. Giangrieco
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SEAT BELT HANDLE TO FACILITATE DONNING AND DOFFING OF AUTOMO
	Student Designer: Erik Depczynski
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	STATE UNIVERSITY OF NEW YORK AT STONY BROOK
	School of Engineering and Applied Sciences
	Department of Mechanical Engineering113 Light Engineering Bu
	Stony Brook, New York 11794-2300
	Principal Investigators:
	Qiaode Jeffrey Ge (631) 632-8315
	Ge@design.eng.sunysb.edu
	Fu-Pen Chiang (631) 632-8311
	Fu-Pen.Chiang@sunysb.edu






	CONTROLLING A POWER WHEELCHAIR WITH MACHINE VISION
	 Students: John D. Antonakakis, Avren U. Azeloglu, and Theop
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	CONTROLLING A POWER WHEELCHAIR WITH VOICE RECOGNITION TECHNO
	Students: John D. Antonakakis, Avren U. Azeloglu, and Theoph
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PEDALO TRICYCLE
	Students: Allision Fusswinkel and Anne Rose Gan
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: 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

	THE ESCHER SKETCHER: A MICROPROCESSOR CONTROLLED ETCH-A-SKET
	Student: James Cetrangelo
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: John Kincaid
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A MOTORIZED WHEELCHAIR WITH AN OPTICAL GUIDANCE SENSOR SYSTE
	Students: Marcos Navia, Kwok Wing, Wong, Chu Kei, Chow
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang and John Murray
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	R. M. D. WALKER
	Students: Marcos Jan Wei Chang, Kim Ng, Paul Redwood
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: 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

	ADJUSTABLE ROLLER RACER
	Students: Keith Balvin and Felix Kumi
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Robert Kukta
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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
	aeberhar@eng.uab.edu





	OVER-THE-BED COMPUTER STAND
	Designers: Hilary Hornbuckle, Nat Lavoy and Tony Seale
	Client Coordinators: Laura Vogtle, Dept. of Occupational The
	Supervising Professors: Alan Eberhardt, PhD, B.J. Stephens, 
	Department of Biomedical Engineering
	1Department of Mechanical Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461

	INTRODUCTION
	SUMMARY OF IMPACT
	Most of the patients for whom this device was designed have 

	TECHNICAL DESCRIPTION

	CHILD BATH LIFT
	Designers: Kristen Bridges, Cahalan Mackin, and Marty Sims
	Client Coordinators: Marlese Delgado, UCP Hand-in-Hand
	Supervising Professors: Alan Eberhardt, PhD, Raymond Thompso
	Department of Biomedical Engineering
	1Department of Materials Science and Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COFFEE BREWING SYSTEM FOR CLIENT WITH CEREBRAL PALSY
	Designers: Bradley Bingert, Nadia Wright, and Kip Carlisle
	Client Coordinators: Laura Vogtle, UAB Occupational Therapy
	Supervising Professors: Alan Eberhardt, PhD, Raymond Thompso
	Department of Biomedical Engineering
	1Department of Materials Science and Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF CONNECTICUT
	Department of Electrical and Computer Engineering
	260 Glenbrook Road U-157
	Storrs, Connecticut 06269-2157
	Principal Investigators:
	John Enderle  (860) 486-5521
	jenderle@bme.uconn.edu
	Brooke Hallowell  (740) 593-1356
	hallowel@ohiou.edu






	UPDATED ASSISTED MUSICAL LEARNING DEVICE
	Designers: Luz Perez, Geriel Ettienne-Modeste
	Client Coordinator: Jennifer Canavan
	Supervising Professor: Dr. John D.Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE REGOGNITION MODULE FOR VOICE ACITIVATED ELECTRONIC GRI
	Designers:  Peter Flosdorf, Jay Maciorowski
	Client Coordinator: Dr. Brooke Hallowell
	Supervising Professor: Dr. John D. Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED ELECTRONIC GRIPPING DEVICE
	Designers:  April Dixon, Jay Maciorowski
	Supervising Professor:  John Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HEAD CONTROLLED WHEELCHAIR
	Designer:  Jay Maciorowski
	Supervising Professor:  John Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MULTI REMOTE  COFFEE MAKER
	Designer: Keith M. Fludd
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MULTI REMOTE AUTOMATED BLINDS
	Design: Keith M. Fludd
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRIC GROCERY TRANSPORTER
	Design: William Pruehsner , Alex Kattamis
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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
	John E. Ritter (413) 545-0632
	ritter@ecs.umass.edu
	Donald Fisher (413) 545-1657
	fisher@ecs.umass.edu
	Sundar Krishnamurty (413) 545-0297
	skrishna@ecs.umass.edu
	Janis Terpenny (413) 545-0707
	terpenny@ecs.umass.edu






	SINGLE HAND BRAKING FOR MOUNTAIN BIKES
	Designers: M. Mitchell, A. Suryavanshi
	Supervising Professor: John E. Ritter, PhD
	Department of Mechanical & Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SIGNAL PROCESSING IN A CANE FOR THE BLIND
	Designer: Matthew Atwood
	Supervising Professor: Dr. Robert X. Gao
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE TROUSER ASSISTANT
	Designers: C. P. Canty, A. C. Dossantos, and J. S. Petrie
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE AUTO BRAKE FOR A BABY CARRIAGE
	Designers: A. F. Blodgett, D.S. Horton, and J.M. LaFlamme
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, Ma 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PRESSURIZED SLEEPING BAG (PSB)
	Designers: Rajesh Luharuka
	Client Coordinator: Community Resources for People with Auti
	Supervising Professor(s): Robert Gao, Ph.D. & Sundar Krishna
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TABLE TOP ACTIVITY CENTER
	Designers: J. Messinger and N. E. Valcrcel
	Supervising Professor: John E. Ritter, Ph.D
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR LIGHTING SYSTEM
	Designers: Heather Bohacs, Patrick Cashman and Michael Chopc
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ASSISTIVE WALKER
	Designers: Jeremy Paskind, Richard Kowalski, Michael Doe
	Supervising Professor: John E. Ritter, Ph. D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE BAR ON THE T
	Designers: Tricia Deleporte, Matthew Fuccillo, and Sarah Sti
	Supervising Professor: Dr. John Ritter
	College of Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE FISHER ASSISTER
	Designers: J. Foulis, R. Gallagher, B. Ewing
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 0.003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SANDY WHEELS CONVERSION SYSTEM
	Designers: M .S. Ingalls, J. Labrie, and J. Piccirillo
	Supervising Professor: John E. Ritter, Ph. D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HELPING HAND CAR DOOR CLOSING ASSISTANT
	Designers: Matthew Atwood, Christopher Beebe, Fyodor Grechka
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	GAS-SPRING ASSISTIVE CANE
	Designers: W.Abad, J.Lapointe, and S.Nualpring
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ONE-HANDED MOUNTAIN BICYCLE BRAKE
	Designers: A. Bail, D. Quimby, and C. Taylor
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HANDY GARDENING TOOL FOR DISABLED GARDENERS
	Designer: Sheng Chou, Manza Masamuna, and Patrick Cushna
	Supervising Professor: John E. Ritter
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, Massachusetts 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DESIGN OF A ONE-HAND KAYAK PADDLE
	Designers: R. Robert, A Duquette, C. Mitchell
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE ONE HAND WASHER
	Designers: R. Lehtinen, G. Patel, M. Burgess
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	LIGHTWEIGHT KNEE BRACE
	Designers: P. Veiga, M. Mudawar, and B. Cerone
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	UNIVERSAL WHEELCHAIR SPLASHGUARD
	Designers: Kevin Beaulieu, Tony Cheung, and Mike Ross
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical Engineering
	University of Massachusetts
	Amherst, Ma 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PORTABLE INTELLIGENT DEEP PRESSURE VEST FOR AUTISTIC CHILDRE
	Designer: Jeremy K. Paskind
	Supervising Professor: Sundar Krishnamurty, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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





	VOICE-ACTIVATED TEXT READER
	Designer:  Max Kupchik
	Supervising Professor:  Dr. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell,
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRONIC TRAVEL AID: A PROXIMITY DETECTOR FOR THE VISUALLY
	Designer:  Matthew J. Palanza
	Client Coordinator:  Robert Steele, Perkins School for the B
	Supervising Professor:  Dr. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	1 University Ave.
	Lowell, Ma. 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED TELEVISION REMOTE CONTROL
	Aaron Cianelli
	Assistive Technology Program
	Electrical and Computer Engineering Department
	University of Massachusetts Lowell
	Lowell Massachusetts 01854
	U.S.A.

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SENSORY SYSTEM FOR THE BLIND
	Designer: Richard Castle
	Client Coordinator: Paula, Lowell Association for the Blind,
	Supervising Professor:  Prof. Donn A. Clark
	Electrical Engineering Department
	University of Massachusetts at Lowell,
	Lowell, MA 01854

	INTRODUCTION:
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED CALCULATOR FOR THE COMPUTER
	Designer: Katherine T. Gerrish
	Client Coordinator: Nicole Buddenhagen- CASE Collaborative- 
	Supervising Professor: Prof. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts- Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED REMOTE CONTROL
	Designer:  Yiu Wong
	Client Coordinator:  Alan Rux, Technical Coordinator at UMAS
	Supervising Professor:  Prof. Donn Clark
	Electrical Engineering Department
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATION ENVIRONMENTAL CONTROL SYSTEM
	Designers:  Brian Hall and James Molloy
	Supervising Professor:  Professor Donn A. Clark
	Electrical and Computer Engineering Department
	University of Massachusetts at Lowell,
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED TAPE DECK CONTROLLER
	Designer: Richard L Roberts
	Client Coordinator: Patricia Kirk, Talking Library, Perkins 
	Supervising Professor: Donn Clark
	Director of Assistive Technology
	Electrical and Computer Engineering Department
	Univ. of Massachusetts Lowell
	Lowell, MA 01810

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






	ADAPTIVE CONTROL OF CHILD’S SEAT HEIGHT
	Designers: Daniel McGowan, and Travis Schisel, Department of
	Crystal Bocher, Department of Occupational Therapy
	Supervising Professor: Dr. Bertram N. Ezenwa
	University of Wisconsin-Milwaukee, Milwaukee Wisconsin, 5321

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WEIGHT-ASSIST WALKER FOR A CHILD WITH BILATERAL UPPER AND LO
	Designers: Travis Schisel and Daniel McGowan, Department of 
	Crystal Bocher, Department of Occupational Therapy
	Supervising Professor: Dr. Bertram N. Ezenwa
	University of Wisconsin-Milwaukee, Milwaukee Wisconsin, 5321

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	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




	SOUND WALL FOR MUSCLE STRENGTHENING AND SENSORY STIMULATION
	Designers:  Xin He & Zhiyu Zhu
	Client Coordinator:  Nancy Curtis, Physical Therapist, North
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	Five function blocks


	TOY RETRIEVER FOR GRASPING OBJECTS FROM A WHEELCHAIR
	Designers:  Punita Christopher, Venkat Ramshesh & Vinay Tann
	Client Coordinator: Lilee Bonzani, Occupational Therapist, D
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PERSONAL ATTENDANT CALL
	Designers:  Swaroop S. Singh, Vinay Tannan
	Client Coordinator:  Kevin Caves, Duke University Medical Ce
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF TOLEDO
	College of Engineering
	Department of Mechanical, Industrial and Manufacturing Engin
	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
	Nagi Naganathan, Ph.D.  (419)-530-8000
	Nagi.Naganathan@utoledo.edu
	Gregory Nemunaitis, M.D. (419)-383-3527
	gnemunaiti@mco.edu






	BACKWARD MOTION CLASS 2L MANUAL RACING WHEELCHAIR
	Designers:
	Group 1: (frame and seating) Joshua Jurgen, Tamara Vanhoose,
	Group 2: (steering) Sam Studer, Anthony Kledzik, Patrick Mah
	Client Coordinator:  Dr. Gregory Nemunaitis, Department of R
	Medical College of Ohio
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of  Mechanical, Industrial & Manufacturing Engine
	The University of Toledo, Toledo, Ohio 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	Methods and procedures for seating
	Posterior facing seat
	Upper body restraint system
	Light weight aluminum frame
	Biomechanical Model of the Client
	Stability and Weight Distribution:
	Seat design and material selection
	Steering Mechanism:







	ADAPTATION OF A WHEELCHAIR FOR HUNTING
	Designers :Jerome Dorlack, Robert Andrews, Todd Bradford Pau
	Mechanical Engineering Students
	Client Coordinator: Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATIC FISHING ROD AND REEL
	Designers:  Thomas Badman, Nick Rowland, Timothy Ravas, Mich
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo,  Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BEACH WHEELCHAIR
	Designers:  Mark Swallen, Todd France, Robert Hiss, Matthew 
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATIC WATER HYDRATION SYSTEM FOR MUSHROOM FARMING
	Designers:  Travis Buddlemeyer, Jeff Kremer, Robert Danyluk,
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DESIGN AND CONSTRUCTION OF A MANUAL RACING WHEELCHAIR
	Designers:  Jonathan Blevins, Brian Schimmoeller, Kent Sxhla
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor: Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MOBILE COMPUTER TOWER ELEVATING UNIT
	Designers:  Troy Dunbar, Jasper Crispen, Mike Meadows, Mecha
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR GARAGE ACCESS SYSTEM
	Designers:  Stephen Gallat, Christian DelBoccio, Jeremy Bech
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr.  Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR WHEEL WASH SYSTEM
	Designers:  Jared Bright, Jay Lake, Jeff Raymond, Gregory Se
	Mechanical Engineering Students
	Client Coordinator: Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor: Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	WRIGHT STATE UNIVERSITY
	College of Engineering and Computer Science
	Department of Biomedical and Human Factors Engineering
	207 Russ Center
	3640 Colonel Glen Highway
	Dayton, Ohio 45435-0001
	Principal Investigators:
	Chandler A. Phillips (937) 775-5044
	chandler.phillips@wright.edu
	David B. Reynolds (937) 775-5044






	MULTISENSORY ENVIRONMENT
	Designers: Prachi Asher, Brandy Hill and Beth Wirick
	Client Coordinator: Asha Asher, Sycamore School District
	Supervising Professor: Dr. Thomas Hangartner
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MOVABLE VIBRATING CHAIR
	Designers: Jacob Abraham, Teena Manimalethu and David Walker
	Client Coordinator: Marlys Loyer, United Rehabilitation Serv
	Supervising Professor: Dr. Chandler Phillips
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COIN RECOGNIZER
	Designers: Matthew Beach, Brian Kandell and Matthew Roberts
	Client Coordinator: Ms. Marcia Thomas, Green County Educatio
	Supervising Professors: Dr. Blair Rowley
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED VOICE REPEATING TELEPHONE SYSTEM
	Designers: Richard McKinley and Jenna Warman
	Client Coordinator: Ms. Elaine Fouts, Gorman Elementary Scho
	Supervising Professor: Dr. Chandler Phillips
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TRANSDUCER FOR MEASURING NORMAL AND SHEAR STRESS
	Designers: Adam Fournier and Andrew Lewis
	Client Coordinator: Ms Alena Hagendorn, Ohio Transportation 
	Supervising Professors: Dr. Ping He and Dr. David Reynolds
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SWITCH OPERATED SENSORY TABLE
	Designers: Todd Burman, Nicole Jackson and Jeff Martin
	Client Coordinator: Ms. Tracy Gomez, United Rehabilitation S
	Supervising Professors: Dr. Ping He
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MANIKIN CERVICAL INTERFACE PLATE FOR TWISTING SIMULATION
	Designers: Christy Harm, Erica Johnson and Ryan Justice
	Client Coordinator: Chris Perry, Wright Patterson Air Force 
	Supervising Professor: Dr. Ping He
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
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