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BIKE EXERCISER

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

INTRODUCTION

The Bike Exerciser (see Figures 12.1, 12.2 and 12.3)
was designed to provide a piece of fitness
equipment that is enjoyable and motivating for the
client with learning disabilities who is overweight. It
will allow him to participate more actively in
physical therapy.

SUMMARY OF IMPACT

The Bike Exerciser was made for a child who does
not exercise often. Ideally, the child’s arm and leg
muscles and cardiovascular system will be
strengthened over time.

TECHNICAL DESCRIPTION

The operating mechanisms of the Bike Exerciser are
two four-bar linkages with a crank rocker: one on
the left side and one on the right. The four-bar
linkage consists of three moving links, one fixed link
and four pin joints. The handles, pedals, and cranks
are moving links, while the body frame is fixed.
When a force is exerted on the pedal link, it causes
the cranks to revolve and the handles to rock within
a certain distance simultaneously. The motions of
the four-bar linkage on the left and the right sides
are opposed since both sides are connected through
a shaft attaching the oppositely aligned cranks.
When the user starts to pedal with his feet, with his
hands on the handles, his arms start to move. The
motion on one side of the linkage triggers the other
side to move at the same time.

The bicycle seat is designed to slide on a seat rail,
which is tilted and allows for horizontal and vertical
adjustments.

Figure 12.1. Designers with Bike Exerciser

The body frame and linkages of the Bike Exerciser
are constructed of steel tubing, except for the two
footrest plates in which aluminum thread plate is
used instead. The maximum weight the Bike
Exerciser can support is 200 Ibs.

The total cost of the prototype is approximately
$685.
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Figure 12.2. Bike Exerciser Pratotype

Figure 12.3. CAD Drawing of Bike Exerciser
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CLEANING ASSISTANT

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

INTRODUCTION

The Cleaning Assistant was designed to clean the
underbody of a person after a bowel movement. It is
for use by a person with physical and cognitive
disabilities. A major problem that caretakers face
every day is to find an efficient and convenient way
of cleaning the underbody of the person they care
for, particularly when that person’s condition
requires the use of a diaper. A bidet can be used
only to rinse the underbody of an individual. This
design incorporates soap spray and temperature-
controlled and pressure-regulated water to achieve
complete cleaning of an individual after a bowel
movement, in a typical residential bathroom.

SUMMARY OF IMPACT

The client has severe cognitive disabilities due to
tuberous sclerosis (TS), a genetic disorder resulting
in many small tumors in the brain. Due to TS, this
individual has minimal communication skills and is
not able to communicate when he has to use the
bathroom, so he is required to wear diapers. It is
often difficult to clean him after he has a bowel
movement in his diaper. The use of ordinary
sanitary wipes is often not strong enough to clean
the remaining feces and his caretaker must give him
a shower with pressurized water. The Cleaning
Assistant allows the client’s caretaker to clean him
easily and quickly after he soils his diaper.

TECHNICAL DESCRIPTION

After extensive background research and
brainstorming, a toilet-mounted device was selected
as the best solution. The detailed design was drawn
using AutoCAD (Fig. 12.13). The system consists of
four nozzles for pressurized water spray and two
nozzles for soap spray.

The water system is supplied by the existing hot and
cold water supply that goes to the bathroom sink.
This allows all permanent plumbing connections to

Nozzl
Figure 12.4. Water 02288

Temperature Control

, . Control Switch
Figure 12.5. Reducing

Fitting And Shutoff Valve

Figure 12.9. 12V Soap

Pump
Figure 12.6. Assembly of

Special Seat

be made under the sink. Small-diameter plastic
tubing is used because it is flexible and inexpensive.
The mixing valve ensures that the temperature of
the water is appropriate and consistent. A manual
hand shut-off valve enables simple control. Small
water jets will spray a “v” shape stream to cover a
maximized surface area. Four jets ensure that the
entire surface is cleaned. Major components of the

system are shown in Figures 12.4 through Figure
12.12.

Figure 12.7. Water Spray

Figure 12.8. Soap System
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Figure 12.10. Female Power Adapter for Soap Pump

Figure 12.11. One-Gallon Soap Tank Figure 12.12. Seat with Nozzles in Action

Figure 12.13. CAD Design for Toilet-Mounted Nozzle System
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ALTERNATELY-PROPELLED MECHANICAL
WHEELCHAIR

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

INTRODUCTION

The Alternately-Propelled Mechanical Wheelchair is
a modified wheelchair that incorporates a superior
braking system and eliminates complete hand-to-rail
contact when moving forward. By incorporating a
clutch system engaged by air cylinders, the user can
apply a relatively small amount of force to travel
further than a traditional wheelchair.

SUMMARY OF IMPACT

The Alternately-Propelled Mechanical Wheelchair is
designed for a range of users, including children of
eight years or older, people of diminished upper
body capacity, and individuals seeking an easier
mode of transportation. The drive mechanism
reduces the amount of force the user exerts to propel
the wheelchair forward.

TECHNICAL DESCRIPTION

The Alternately-Propelled Mechanical Wheelchair
(see Figures 12.14 through 12.19) consists of a drive
system similar to that seen on a mountain bike. It
incorporates a main drive gear that is connected to a
bicycle chassis by means of a chain. The chassis is
attached to the drive shaft, which consists of a male
gear on each side. Two handles are mounted on a
guide rail on each side of the user. The right
handlebar consists of a brake lever and a twist-
shifter. When the handles are moved in a forward
motion, a main air cylinder pumps oil along a tube
and allows two secondary cylinders to engage the
female gear into the male gear. As a result of this
engagement, the rotating shaft rotates the wheels.
Each wheelchair wheel consists of a clutch bearing,

Figure 12.14. CAD Drawing, Solid Isometric View

which is a one-way bearing that allows for free-
wheel motion when the clutch is not engaged. As a
result, the user no longer has to use his hands to
propel and stop the wheelchair.

The total cost for parts and supplies of the project is
approximately $ 827.

Figure 12.15. Engaged Clutch System and Disc
Brakes
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Figure 12.16. CAD Draft of Drive System Assembly Figure 12.17. CAD Draft of Entire Wheelchair Assembly

Figure 12.18. lllustration of Air Cylinders

Figure 12.19. lllustration of
Clutch Bearings
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TRICYCLE-BASED HAND-POWERED
WHEELCHAIR

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

INTRODUCTION

A tricycle-based wheelchair was designed to enable
the user to exert less energy than required by a
standard wheelchair while ensuring safety and
comfort. Additionally, it was also designed to
encourage the users to enjoy outdoor activities. It is
designed to be used outdoor on level surfaces, and is
able to go 15 degrees uphill. The wheelchair is a
hand-powered tricycle, so the user must have
sufficient upper body strength to power it.

SUMMARY OF IMPACT
This design (see Figures 12.10 through 12.22) allows
people with physical disabilities to exert less energy
during travel. It also allows them to enjoy outdoor
activities, as well as exercise upper body muscles.
The seat is adjustable.

TECHNICAL DESCRIPTION

This tricycle-based wheelchair is fully mechanically
operated. The chassis of this design originally came
from a bicycle. Three 26-inch bicycle wheels,
linkages, sprockets, and a chain are incorporated.
The seat slides forward and back via a sliding
mechanism and also may be adjusted up and down.
An electrical jack is attached on the bottom of the
chair to operate the seat adjustment.

An important part of the design was calculating the
gear ratio, which can help the rider operate the
wheelchair while exerting less energy. The lever
gear has 15 teeth and the two-speed gear has 30 and
45 teeth. The speed for a 1:2 gear ratio is 2.14 mph
and the speed for a 1:3 gear ratio is 1.43 mph. Thus,
the 1:3 gear ratios uses less energy but travels one
third less than the 1:2 ratio, which is useful for going
uphill.

.

Figure 12.20. Prototype of Tricycle-Based Hand-Powered
Wheelchair

Figure 12.21. Designer Operating Wheelchair
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Figure 12.22. 3-D CAD Model of Tricycle-Based Hand-Powered Wheelchair
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HILL ASSIST WHEELCHAIR WITH ENHANCED
SAFETY

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

INTRODUCTION

A wheelchair was designed so that the user is able to
exert the same amount of energy when moving on
either flat or inclined planes. To ensure safety, an
anti-rollback system, an anti-tip mechanism and a
braking system are incorporated. To allow for
increased the speed, a modified driving mechanism
has been implemented.

SUMMARY OF IMPACT

This wheelchair is designed with multiple
subsystems specifically developed for a user who
lives in a hilly or mountainous area.

TECHNICAL DESCRIPTION

The anti-tip system, shown in Figure 12.26, prevents
the wheelchair from tipping more than 30 degrees
from its normal position. The anti-roll back system,
as shown in Figure 12.25, will not slip on a 30-degree

grade. The braking mechanism, shown in Figures
12.24 and 12.25, will stop an uncontrolled descent
within an average distance of five feet. No prototype
was built for the driver mechanism, Fig. 12.27,
because the calculated dimensions were found to be
faulty. The allowed width was exceeded, and the
placement of the system could not be determined
without rebuilding the entire wheelchair.

The total project cost was approximately $320.

Figure 12.23. Prototype of Hill-Assist Wheelchair
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Figure 12.24. Braking System Figure 12.25. Anti-Rollback System

Figure 12.26. Anti-Tipping System Figure 12.27. Gear System
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TIDIS-B: WHEELCHAIR-TO-BED TRANSFER
SYSTEM

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

INTRODUCTION person from a wheelchair to a conventional bed, as
Tidis-B (Transport of Individuals with Disabilities well. as frqm a conventional 'bed toa wheelc‘halr. The
into Bed) is an assistive device designed to move a device is intended for use in homes and is able to

Figure 12.28. Prototype of Tidis-B

Figure 12.29. Tidis-B in Sliding Mation Figure 12.30. Tidis-B in Use
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transport a person who weights up to 300 lbs. In
addition, the device requires minimal physical
assistance by caretakers, which can help prevent
back injuries. The device is designed so that the
person being transported is comfortable and safe.

SUMMARY OF IMPACT

The design of Tidis-B supports individuals who use
wheelchairs and lack the ability to transport
themselves from the wheelchair to the bed. This
device requires the assistance of a second individual
who could help operate the device.

TECHNICAL DESCRIPTION

The device is operated by a conveyor system made
of a gear motor, a conveyor belt, 15 conveyor rollers,
a power supply, and a 12-volt battery. The purpose
of the gear motor is to provide a specified amount of
torque capable of rotating the conveyor belt and
rollers while the individual is seated on it. The ideal
and actual designs perform the same task, although
they are not completely similar. The ideal design is

[ e e BE I

d

Figure 12.31. Detail Design (Seat Portion)

the electromechanical design that would be operated
with an electric motor and a hydraulic lift table, and
the actual design or the prototype is operated
mechanically. The prototype was built on the actual
design (as shown in Figures 12.28 through 12.32)
because the ideal design was too expensive to be
made. The materials used in the prototype are
carbon steel and aluminum alloy 6061.

Figure 12.32. Detail Design (Lifting Mechanism)
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ELECTRICALLY-ASSISTED HUMAN-POWERED
VEHICLE

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

INTRODUCTION

The objective of this project was to design and
construct a four-wheeled two-passenger electrically-
assisted human-powered vehicle (EHPV) (see
Figures 12.33 and 12.34). The EHPV can be used by
people with physical disabilities, such as a person
who does not have full strength in his or her legs.
The EHPV can also be used as a rehabilitation
device, where an instructor can aid in pedaling the
vehicle. The EHPV can also function as an alternate
form of transportation for the environmentally-
conscious consumer, and is suitable as a recreational
vehicle.

The electrical assistance in the EHPV is primarily for
assistance in uphill climbs, or traversing rough
terrain where pedaling may become difficult. The
electrical assistance may also be used for aiding an
individual who does not have the strength or ability
to pedal during normal driving conditions. The
electric motors are powered by batteries that can be
charged prior to use. The user has the option of
engaging or disengaging the electrical assistance
depending on riding conditions and preference.

To ensure a comfortable ride, the EHPV is equipped
with four-wheel suspension. To prevent loss of
braking in wet conditions, enclosed drum brakes are
used. For safety, the EHPV is equipped with a brake
light, reflectors, lights, and turn signals.

SUMMARY OF IMPACT

The vehicle will function as a recreational vehicle
and an alternate form of transportation. The cargo
area can be used to store medical equipment needed
by the occupant or leisure equipment for the
recreational user.

Figure 12.33. Front View of Vehicle Frame

TECHNICAL DESCRIPTION

The power is transmitted from the pedals through
an axle to the front wheel axle and then to the rear
axle by a drive chain. This prevents the chain from
dragging on the ground. The chain is enclosed for
safety.

The front suspension (see Figure 12.35) is a single A-

Figure 12.34. Rear-View of Vehicle Frame
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arm design with an upper control arm. The A-arm
is an independent suspension that uses curved
members (wishbones) to control suspension travel.
A wishbone suspension offers good axle control,
limits undesirable suspension and helps to ensure
good handling. The rear suspension is a swing arm
design, with the outer arms of the swing arm placed
outside of the main body of the chassis. This is
important for keeping the design compact while
maximizing cargo space.

Figure 12.35. Front Suspension

The vehicle is steered by the left-side passenger
using a steering wheel attached to the front axle via
linkages that allow a limited range of motion (see
Figure 12.36). The rear axle is a powered motor and
a direct chain drive. All the motor controls, housed
in a console between the two passengers, turn the
motor on and off and adjust the motor’s speed.

The total prototype cost approximately $1900.

Figure 12.36. Front Wheel and Steering Mechanism
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SMART SHOWER

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

INTRODUCTION

A shower device was designed to enable individuals
to shower independently with the use of only one
hand.

SUMMARY OF IMPACT

The device ensures safety, remaining stable in a
fixed position with the help of an antilock system.

TECHNICAL DESCRIPTION

The prototype shower device (see Figures 12.37 and
12.38) consists of 14 major parts. The arc is
constructed of %" copper tubing bent to create a 180-
degree arc with a 30” diameter. At each end, a 360-
degree range nozzle is fixed perpendicularly to the
arc facing the other nozzle. The arc is then clamped
into a custom-made aluminum canister. Inside this
canister sits an aircraft engine valve spring, which
creates a force perpendicular to the arc, allowing the
arc to remain stationary in any position. The force

that this spring creates is not greater than the force
needed to change its position. The user can move the
arc to any position and it will remain in that
position.

The aluminum canister is fixed to a ball joint
apparatus, which allows the arc to rotate and swivel.
The ball joint is rigidly mounted to the shower wall
at mid-chest level. The water feed is located at one
end of the arc to allow a full translation. The arc is
self-contained so that only one water inlet is needed
to supply two outlet nozzles. Due to low water
pressure nozzles and '2” fittings diffused to %
tubing, the pressure drop between the two nozzles is
negligible. The water feed hose is a 200 psig. safety
hose coiled to prevent binding during use.

The total cost of this device is $408.00.

Figure 12.37. Smart Shower Assembly
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Figure 12.38. CAD Model of Smart Shower



Chapter 12: State University Of New York At Stony Brook 200




CHAPTER 13
UNIVERSITY OF ALABAMA AT
BIRMINGHAM

Department of Biomedical Engineering
1075 13th St. S.
Birmingham, Alabama, 35294-4461

Principal Investigator
Alan W. Eberhardt, PhD
(205) 934-8464

201



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

CHEETAH WALKER: TRANSITIONAL WALKING
DEVICE

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

INTRODUCTION

The client coordinator is a physical therapist who
specializes in working on motor coordination and
balance with children who have cerebral palsy (CP).
He has found that many of these children have a
difficult time improving their gait with a traditional
walker and even more difficulty transitioning from a
walker to hand canes. The four-wheel pull-behind
walkers that most of these children use are designed
for them to hold their upper body rigid, placing all
of their weight in their arms and dragging their feet
along with them. The coordinator noticed that, after
using the walkers for a prolonged length of time,
many of the children develop a rigid upper body
and are unable to adjust to the upper body
movement required to walk with hand canes. The
aim of the present project was to develop a
transitional walker that permitted arm movement
(flexion and extension) as in contrary walking
(where the arm that swings forward is on the
opposite side of the foot moving back).

The design was subject to several constraints. First,
the device must emulate normal walking as closely
as possible. If not, the child may be forced to make
two transitions instead of one: a transition from
walker to device, and a transition from device to
hand canes. Second, the device must accommodate
children with CP ranging from four to eight years
old, up to 100 pounds, and a height range of 32 to 48
inches. Accordingly, the arm canes will need to be
adjusted to the proper height for each child (16 to 32
inches). Third, the device must have adjustments for
variable widths between the canes. Fourth, the
handles of the canes should have a 360-degree
adjustable range in the horizontal plane. This will
accommodate any abnormal hand position caused
by CP. Fifth, because children of different ages move
their arms at different distances when walking, the
length of forward and backward movement of the
canes must also be adjustable. Also, these
adjustments must require few tools. Sixth, the

Figure 13.1. Drive Side of Cheetah Walker, Including
Sprockets for Hand Cane Mation (Left), and Transfer
Rotation to Non-Drive Side via an Axle (Right)

completed device should be transportable within the
therapy room from the treadmill to the storage
closet. The budget for this project was $1500 and the
time allowed was approximately four months.

SUMMARY OF IMPACT

The walker will serve as a training device for
children with mild CP, for use by the client
coordinator at a hospital. It will provide a child-
friendly device with which they may transition from
a traditional, follow-behind walker to hand canes,
thereby improving their quality of life and
independence. This new walker will help children
develop the upper body movement necessary to
walk with a cane, while still providing the stability
of a four-leg walker.

TECHNICAL DESCRIPTION

The device has two basic components: the drive-side
and the non-drive side. Both are contained in
rectangular boxes with a tube steel frame and are
enclosed by 1/2-inch plywood. Each box is painted
with a jungle theme and a cheetah, leading the
children at the hospital to name the device the
“Cheetah Walker.”

The drive-side of the device (shown in Figure 13.1)
has a 3/4-horsepower Baylor Industrial DC electric
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motor with a gear reducer and runs at a speed of 68
rpm. The motor is attached to the frame using 1/8”
steel. Sprocket 1 is attached to the gear reducer and
is powered by the electric motor. Sprocket 1 turns
the chain, resulting in the turning of three more
sprockets that are attached to the chain. A pushrod
is attached to sprocket 2, changing the rotational
motion into linear motion. Sprocket 2 is bolted to
V4" steel rod, which is welded to the frame. The
other end of the pushrod is attached to a 3/8” steel
bar that is welded to a 1”7 steel tube. The steel tube
has a 1" steel bar welded 7” above the attachment,
which is connected to the frame by two pillow
blocks. At the top, and perpendicular to the 1” steel
tubing, is welded a 1.5” steel tube that holds the
cane width adjustment tube. Sprocket 3 is used to re-
route the chain, preventing mechanical rubbing.

The non-drive side of the device is powered by the
drive-side by way of an axle that runs underneath
the treadmill. The chain on the drive-side turns
sprocket 4, which turns the axle. The axle is attached
to the frame by two pillow blocks. The axle has two
breaks in its length. These breaks are linked together

by mated couplings. The middle length of axle is
supported by two pillow blocks that are attached to
a separate 4.5” x 29”7 frame made of 1”7 steel. The
non-drive side has two sprockets, attached by a
chain. One sprocket turns with the axle. The cane
movement mechanism works in the same way as on
the non-drive side. The cane mechanism has a
retractable 1”7 square tube pinned inside the 1.5”
steel tube from the drive- and non-drive side. This
allows for the 13” to 22” width for cane placement,
accommodating different sizes of children. At the
end of the retractable bar is a clamp from a
percussion stand. The adjustability of this clamp
allows for the 360 degree rotation of the canes.
Normal adult canes were cut in order to fit into the
clamp and to fit the height adjustability
specifications. The final design is shown in use by a
child with CP in Figure 13.2.

The costs for the project totaled approximately
$1260.

Figure 13.2. Client Using Transitional Walking Device
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ELECTRIC ELEVATION ASSIST AND SPASTICITY
CONTROL ARM

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

INTRODUCTION

The purpose of this project was to augment a
mechanical arm support for an 11-year old boy who
has dystonic cerebral palsy with choreoathetoid
movement. The client coordinator had previously
purchased an arm support system. This device was
intended to provide the client with a more
comfortable restraint system than being strapped to
his wheelchair arm rest. That system was not
comfortable, and movement was restricted to only
the horizontal plane, preventing him from
performing daily activities such as eating and
brushing his teeth. A device was desired that would
restrict the client’s spasticity, but allow him to raise
and lower his arm so that he is able to perform day-
to-day tasks.

The device had to be able to be removed and
attached to the client’'s wheelchair easily and
quickly. In addition, the device had to restrain
posterior abduction of the humerus at a force of 40
to 120 pounds. To accomplish daily tasks that
involve hand-to-mouth motion of his right arm,
augmentation of the device had to allow for 0°-110°
flexion of the elbow, 50°-60° internal rotation of the
shoulder, 30°-45° flexion, abduction of the humerus,
and a lifting force of 25 pounds. In addition, the
device had to restrain his dystonic spasms of 40 to
120 pounds. The device is to be controlled by the
user, and any electrical and mechanical components
had to be properly installed. A budget of $1500 was
specified and the team had roughly four months to
complete the design.

SUMMARY OF IMPACT

The resulting device provides a comfortable
restraint system that restricts the user’s spasticity,
but allows him to control elbow flexion so that he
can perform such tasks as eating, brushing his teeth,
and other hygienic activities. While testing the

device, the client exclaimed, “I can brush my teeth

now.” The client’s physical therapist has also
expressed her satisfaction with the final product.

TECHNICAL DESCRIPTION

The final design incorporated an AC linear actuator
to provide the desired range of motion, a foot
control for the user to control movement, and a
control box to convert AC to DC power (shown in
Figure 13.3). These devices were donated by LINAK
(Louisville, KY), and were chosen based on size,
weight, availability, appearance, and desired
performance. The LINAK linear actuator was wired
to the control box. Snap-connectors and heat-shrink
tubing were added to secure the line. The original
distal joint of the arm support was removed, and an
aluminum conduit was used to fix the arm support
segments into a set position. Locking the arm at this
joint functions in spasm control and also provides a
stable mounting position for the actuator. This
positioning allows the user’s arm to be relaxed,
hanging slightly anterior to his body, from where
the linear actuator can raise his hand to his mouth in
a comfortable and natural manner. Steel bushings
were placed in the piston rod eyes to accommodate
for diameter size differences between the eyes and
the mounting brackets. A hole was drilled as close to
the proximal joint as possible to allow for full
extension of the actuator piston. A conduit hanger
was then bolted at the hole’s location to allow for
attachment of the stationary piston rod eye.

The forearm support was adjusted to allow for the
proper pivot angle, and a stainless steel bolt was
inserted through a mounting flange to attach the
movable piston rod eye. Vinyl bushings were then
used to prevent lateral movement and a stop-pinion
was removed to prevent overshoot complications.
The completed system is shown in Figure 13.3.
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The linear actuator, control box and foot switch were
donated, resulting in a total cost of $96.

Figure 13.3. Electric Elevation Assist and Spasticity Control Arm (Top). Foot switch (Bottom Right), Linked to Control Box (Bottom
Left).
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SAFE FLOORS FOR PREVENTION OF FALLS

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

INTRODUCTION

A flooring system for passive prevention of falls
resulting in hip fracture was the goal of this project.
The constraints for the floor material were that the
floor must withstand normal walking (i.e., the 385 N
peak force caused by walking barefoot). Under
impact of a 35-kg load at 2.6 impact velocity, the
floor must attenuate 2.23 kN from the hip surrogate
in order to prevent hip fracture of a woman. Hip
padding systems were to be capable of lowering the
femoral impact force well below 4 kN, the mean
force required to fracture the elderly femur in vitro
in a side fall loading configuration at realistic
loading rates. Furthermore, all components of the
surrogate were to be durable enough to withstand
multiple impacts.

SUMMARY OF IMPACT

The most common cause of hip fractures is falls,
usually in people over 65 years of age. Due to the
prevalence of osteoporosis, women are up to three

times more likely to experience a hip fracture than
men. A flooring system to serve as passive
prevention of hip fracture was the goal of the
present work, to prevent hip fracture in women.
Further design work is needed, as the current design
was not successful in testing to simulate hip fracture
prevention.

TECHNICAL DESCRIPTION

Floor

A layered sandwich composite structure was
developed for the floor. A core subsystem is the
primary energy absorber. Options for the core
included honeycomb, prismatic, and foam/laponite
mixture. The honeycomb core was chosen because
of its in-plane properties. Honeycomb core made of
aramid paper was chosen for its low weight and cost
efficiency. The HexWeb HRH-10-1/8(in)-3.0(1b/ {t3)
absorbs approximately 60 ] upon buckling and
therefore was considered adequate for the flooring
purposes.  Epoxy was chosen for the resin

Figure 13.4. Sandwich Composite Floor with Hexweb Honeycomb Core Made of Aramid Paper (Left)
Joined to Face Sheets of E-Glass Fiber and Coremat With Epoxy(Right)
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subsystem. A series of E-glass fiber and Coremat
were chosen for their high affinity to bond to each
other. To impart rigidity to the face sheets, the layers
were bonded together using Freeman’s FMSC 690
epoxy resin followed by vacuum bagging and 24-
hour cure. The honeycomb core was sandwiched
between the two face sheets with 3M’s Scotchweld
DP - 125 Grey epoxy adhesive bonding. The floor
was put into an oven at 160°F (71 °C) for two hours
to attain full cure. The finished floor tile was then
cut into 8.9” x 11.4” tiles for testing (Figure 13.4).

Surrogate

A hip surrogate was constructed using wood,
springs and an adjustable shock absorber (Figure
13.4). The femoral head of a Sawbones 3rd
generation composite femur was glued onto the
center of the top plate’s superior face. A layer of
Sorbothane, .75 cm thick, was attached on top the
femoral head by spray adhesive. A hole with a 3.8-
cm diameter was drilled into the center of the 25.5
cm x 25.5 cm bottom plate to house the 25 cm tall
damper. The damper was placed through this hole
and fastened to the plate with two nuts, one on
either side. Four 8.5 cm x 8.5 cm x 12.5 cm blocks of
wood were attached to the bottom plate to provide
clearance for the height of the damper. Then a hole
with a 1.5 cm diameter (the diameter of the springs)
was drilled into the center of eight 8.5 cm x 7.5 cm x
3.7 cm blocks of wood. Four of these blocks were
screwed into the corners of the superior face of the
bottom wooden plate. The other four blocks were
screwed into the corners of the inferior face of the
top plate. Furthermore, a block of wood with a 3 cm
diameter hole in the center was screwed into the
center of the inferior face of the top plate, to enclose
the head of the damper. The springs were placed
into each hole of the bottom plate. The top plate was
placed on top of the springs and damper to unite all
three subsystems. Two screws were tightened
through the housing of the damper head to ensure
that the three subsystems act as one system under
impact.

Floor testing
After construction of the composite flooring,
compression and point load tests were performed on
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the tile to determine whether the floor would be able
to withstand everyday forces such as a typical
walking. The floor stiffness was found to be
independent of the loading rate. Point load testing
was conducted to better understand the floor’s
response in situations such as a woman walking in
high heels and someone sitting down in a chair. As
expected, the floor failed at a lower force with the
small indenters versus the large indenters, but none
at levels below 400 N. The surrogate was then
impacted with 35 kg raised 32 cm from the impact
surface to generate a 2.6 m/s impact velocity. The
data were filtered by a fast Fourier transform using a
low-pass filter with a cut-off frequency of 140 Hz.
The surrogate underwent a peak force of 6.4 kN
within a response duration of 60 msec. Although
the force peaked earlier than expected, the surrogate
was used to validate the flooring system for hip
fracture prevention. In floor evaluations, a 8.9 cm x
11.4 cm floor tile was attached to the 7.62 cm x 10.16
cm impact plate by spray adhesive and dropped
onto the hip surrogate under the same mass and
velocity conditions. The data were filtered, and the
floor decreased the peak force experienced by the
hip surrogate by 1.4 kN, which did not decrease the
peak force to the target 4.1 kN. The flooring system,
therefore, was not successful in the prevention of
hip fracture.

Total cost for materials was approximately $820.
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STAIR TRAINER FOR CHILDREN WITH CEREBRAL
PALSY

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

INTRODUCTION

A stair trainer device was built to promote gross
motor function in children with cerebral palsy (CP),
aged two to five years old. The ascending and
descending of stairs employs an increase in the
lower-limb movement and more intense muscular
activity than walking (Figure 13.6). Currently, stairs
on the administrative side of a CP program’s
building are being used to train the children. A
previous stair trainer designed by a previous senior
design team was abandoned due to safety concerns.
A modification of the previous stair trainer was
requested, differing from the previous in size,
material, and appearance.

An isolated stair trainer that provides an incentive
for children to repeatedly climb a set of stairs was
the goal. The stair trainer had to allow for easy adult
supervision, and be easily disassembled and stored
when needed. Based on the safety standards for
playground equipment, the railings were to have an
appropriate height of 24” for toddlers and were
designed to be 24” apart to disallow holding of both
railings during climbing. A height of three feet was
designated for the platform with a minimum of 24”
of railings, as dictated by safety standards.
Additionally, wood was the material preferred by
the client, and the use of metal was to be avoided
due to its hospital-like appearance.

The space for use of the stair trainer was a corner of
a room with an area of 18’ x 18’. The minimum final
structure height as instructed by representatives at
the UCP was designated as 36”. The design was to
be disassembled into large modular components,
each of which could be moved by two adults who
could lift a combined weight of 150 pounds. The
components had to fit into a storage area with a
single door entryway. The maximum number of
children expected on the set of stairs was three per
stair and five on the platform, and a safety factor of
two was employed. The following dimensions for

the stairs were prescribed: a height of 8”, a width of
10” and a length of 24”.

The smallest child on the stair trainer would be 19”
tall, weighing 20 pounds, while the largest would be
46” tall, weighing 68 pounds. Appropriate fall zones
had to be taken into account at a minimum of 6" in
each direction. To avoid head entrapments,
openings could not exceed 9” and could not be
smaller than 3.5”. Additionally, the structure could
not have any sharp edges or corners, the supports
had to be sturdy, and the device stable. According to
the Safety Standards for Playground Equipment
produced by the Consumer Product Safety
Commission, the angle of the stairs could not exceed
35 degrees. The angle of the slide could not exceed
50 degrees at any portion and had to maintain an
average angle of 30 degrees. The ideal slide would
re-orient the child to a sitting position at the exit.
The project had to be completed within four months
and within a $1,500 budget.

SUMMARY OF IMPACT

Through treatment, muscle coordination in CP can
be improved, and secondary conditions can be
avoided. Children of various levels of ability will be
able to practice stair climbing, and receive the
reward of a ride down the slide. The staff
commented that the concentration of children
playing on the stair trainer will allow for easier
supervision of larger numbers of children. The
trainer has not yet been delivered.

TECHNICAL DESCRIPTION

The final design consists of the three following
subsystems: one set of stairs, one platform, and a
slide (Figure 13.6). Wood comprised the primary
material because of its well-known properties, low
cost, and ability to be machined. The team used a
lightweight  commercial  polyethylene  slide
component as an incentive to climb the stairs.
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The density of %" birch plywood (0.01987 lbs/cu in)
was used in the calculations. To reduce bulkiness, a
small platform of 26” x 26” was designed. The
completed weight of the structure was 200 pounds.
The slide was lightweight, at approximately 20
pounds. The final structure was carpeted, per the
client’s request, and to reduce noise created. As
dictated by the design criteria, the stair trainer was
built as an isolated structure. Given its 90-degree
angle against the corner of a wall, it allows for easy
adult supervision. It is of the requested 36” height

with additional 36”railings on the platform,
promoting safety. There are no places where
children might crawl through and no sharp edges.
The device is stable, and the railings are placed for
safety and supervision. The project met all safety
standards with the stairs and slide angle.

Due to higher-than-expected cost of labor, the
project exceeded the $1500 budget by $260.

Figure 13.6. Schematic of Stair Trainer (Slide, Platform and Stairs)
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	  Supervising Professor: Dr. Joseph C. Mollendorf
	  Mechanical and Aerospace Engineering Department
	  State University of New York at Buffalo
	Buffalo, NY 14260-4400

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


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


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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


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


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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
	Floor
	  Surrogate
	  Floor testing


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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


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


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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION


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


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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	 TECHNICAL DESCRIPTION

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

	INTRODUCTION 
	  SUMMARY OF IMPACT 
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION
	  

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODCUTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION:
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION


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


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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION 


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


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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

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

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


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


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

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

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

	  TRANSFER LIFT ASSIST FOR PEOPLE WHO USE WHEELCHAIRS
	  Designers: Cosmina Soaita*, Jeff Nowak *, Amit Sethi **, and Abigail D’souza **
	  *Department of Mechanical Engineering, **Department of Occupational Therapy
	  Supervising Professor: Dr. Bertram N. Ezenwa
	  College of Engineering and Applied Sciences
	  College of Health Sciences
	  University of Wisconsin-Milwaukee, 
	  Milwaukee, WI 53211
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	CHAPTER 19   UNIVERSITY OF WYOMING
	  College of Engineering
	  Electrical and Computer Engineering
	  Department 3295
	  1000 E. University Avenue
	  Laramie, Wyoming 82071
	  Principal Investigator:
	  Steven F. Barrett (307) 766-6181
	  steveb@uwyo.edu


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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	   TECHNICAL DESCRIPTION

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

	INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

	  INTRODUCTION
	  SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

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

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

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

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

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

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

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

	  INTRODUCTION
	  SUMMARY OF IMPACT

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

	  OFF-ROAD HAND-POWERED TRIKE
	  Designers: Andrew Downham, Ross Hinschberger, Brian Pischke, and Ashlee Whitman
	  Supervising Professor: Dr. Andrew Hansen
	  Mechanical Engineering Department
	  University of Wyoming
	  Laramie,  WY 82071
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	CHAPTER 20   WAYNE STATE UNIVERSITY
	College of Engineering
	Department of Electrical & Computer Engineering
	5050 Anthony Wayne Drive
	Detroit, MI  48202
	Principal Investigator:
	Robert F. Erlandson, Ph.D., (313) 577-3900
	rerlands@ece.eng.wayne.edu


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

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

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

	  MARK MY WORDS
	  Designer: Tom Koorapati
	  Client Coordinator: Carol Kitchen, Occupational Therapist, Special Education Teacher, Bovenschen School, Warren, MI
	  Supervisors: Dr. Robert Erlandson, David Sant, and Santosh Kodimyala
	  Department of Electrical and Computer Engineering
	  Wayne State University
	  Detroit, MI 48202
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	CHAPTER 21   WRIGHT STATE UNIVERSITY
	College of Engineering and Computer Science
	Department of Biomedical and Human Factors Engineering
	Dayton, Ohio 45435-0001
	Principal Investigators:
	Chandler A. Phillips (937) 775-5044
	chandler.phillips@wright.edu 
	David B. Reynolds (937) 775-5044 


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

	  INTRODUCTION
	   
	 SUMMARY OF IMPACT
	  TECHNICAL DESCRIPTION

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

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

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

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

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

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

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