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 INTRODUCTION 
The goal was to create a portable multisensory 
environment for students with severe disabilities.  
Schools use multisensory environments (MSE) to 
establish and improve perceptual and cognitive 
skills that students with various disabilities often 
have difficulty developing.  Because of their 
disabilities, these children may not respond to 
traditional treatment and educational methods. This 
behavior may be partially due to a sensory 
imbalance.  This MSE is designed to improve 
sensory imbalance.  It is an interactive tool for both 
therapeutic and leisure activities.  The children are 
sensitive to their surroundings and any changes to 
it.  MSEs offer controlled experiences.  

This MSE has one button that controls the 
stimulation whereas in a MSE room, all devices are 
controlled separately.  The MSE allows choice, 
independence and the teaching of specific skills, and 
the same sensory experience as a multisensory 
room. 

 SUMMARY OF IMPACT 
The MSE met the basic specifications of the client.  
The auditory and visual senses are stimulated 
through the use of lights, sounds, and actions 
generated from twelve different devices.  The 
student uses a single push button to control these 
various generic devices.  The teacher or therapist has 
several options to control how the MSE will 
function.  The teacher first selects how the student 
buttons will function: hit and hold or timed.  Other 
options include a selection of three scenes and the 
option of removing a device from the environment.  
Users found the environment absorbing and fun to 
use. 

 TECHNICAL DESCRIPTION 
The approach to the solution was to use a tri-fold 
science fair board design with dimensions that fit a 
standard table. The tri-fold surrounds the student to 

give the effect of an environment.  The casing of the 
MSE is made of plywood mounting panels and 
backboards.  The frame is made of pine.  Each panel 
is 2.5 feet high and three inches thick.  The two side 
panels are two feet wide while the center panel is 2.5 
feet wide.  

 

 Figure 21.1.  User Interacting with the Multisensory 
Environment. 

 

 

 Figure 21.2.  User Interacting with the Multisensory 
Environment. 
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There are a total of twelve devices included in the 
MSE.  The first panel (purple) consists of an Ultra 
Violet Light, Beaded curtain, Bubble column, and a 
series of Christmas lights.  The center panel (blue) 
consists of Christmas lights, a tap light, a mini fan, a 
fiber-optic spray, and a lightening storm.  The last 
panel (green) consists of a bubble column, Christmas 
lights, and rope lights.  All of the devices operate on 
12 V AC/DC or less.  Two of the devices have 
mirrors mounted behind them to give the illusion of 
depth to the device.  Most of the small devices are 
mounted on a ¼ inch thick panel of wood that is 
permanently fixed within the casing.  

 

All of the button functions are set and controlled by 
the teacher.  The internal circuitry for the teacher 
options is read and executed by the microprocessor.  
The student-controlled button is plugged into the 
project box, which contains the main circuit, located 
behind the MSE.  These switches control each 
device, one at a time, when pressed.  The circuitry 
for the MSE is fitted into two project boxes that are 
externally connected to the backboard of the center 
panel.  There are two devices that use motors: the 
fan and the beaded curtain.  These motors are small 
three-volt project motors that can be purchased at 
any hobby shop 

The MSE operates using a microprocessor and 
various analog and digital circuitry.  The MSE is 
powered by 120 VAC that is readily available. The 
main portion of the circuitry utilizes logic gates, 
monostable mulitvibrators, and a flip-flop to 
transmit signals from the teacher options to the six 
input pins (P0-P5) of the microprocessor.  
Approximately thirty different integrated circuit 
chips (ICs) are used, half of which are 
complementary metal oxide semiconductor field-
effect transistors (CMOS).  The remaining ICs are 
transistor-transistor logic (TTL) components.  The 
chips were placed onto sockets and wire wrapped 
together on a standard project board.  An effort was 
made to minimize the power dissipation and 
thereby minimize the operating temperatures.  Since 
the operating conditions do not require many rapid 
switches from one logic state to the other, CMOS 
components are preferred.   

Ten pins of the microprocessor are designated as the 
output pins.  Four go to the light portion of the 
devices and six go to the sound chip.  There are a 
total of twelve light devices but only four output 

pins.  To remedy this problem, a four to sixteen 
decoder was used.  A decoder uses a four-bit binary 
input and gives sixteen different outputs.  Each 
device is connected to one output of the decoder.  
Following the decoder, a buffer was used to get a 
clean five-volt output and also increases the current.  
Following the buffer, a relay was used to connect the 
device.  A relay is an electromechanical switch that 
uses a small voltage, which in this case is five volts, 
and is capable of switching to high voltages.  This is 
necessary because some of the devices use voltages 
greater than five volts to operate.   

The wiring of the devices are shielded by ¼ of an 
inch thick piece of wood, approximately the same 
height and width of a panel, that screws into the 
back of each panel thus making it hard for children 
to access.  Also, this design allows the owner to be 
able to replace damaged parts (i.e. bulbs or motors) 
for some of the devices.  All the external wires have 
been encased in plastic tubing so that they are not 
pulled or snagged.   

The total cost of parts and labor was $1000. 
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 Figure 21.3.  Output Electrical Circuit. 
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 INTRODUCTION 
The movable vibrating chair is a system that 
provides multiple sources of stimulation to 
individuals with various mental and physical 
disabilities. This chair is designed to enhance the 
reactions of clients for different motions and sensory 
perceptions. Most of the patients at the facility have 
cerebral palsy (CP), but there are also individuals 
who have had head trauma or strokes as well. This 
system aids in the rehabilitation process of the 
patients. The multiple modes of stimulation include 
vibrational, vestibular, and auditory stimulation.  

The vibrational stimulation involves a change in the 
patient’s daily routine and even a change in blood 
circulation.  Some of the clients are extremely 
uncomfortable at changing positions.  This is known 
as gravitational insecurity. The vestibular mode of 
stimulation (a tilting mechanism) allows the clients 
to become accustomed to changes in positions. The 
auditory stimulation feature helps in keeping the 
clients calm while experiencing the vibrational and 
vestibular stimuli.   

 SUMMARY OF IMPACT 
The system provides vestibular, vibrational, and 
auditory stimulation. Upon delivery to the client 
coordinator, two clients were able to test the 
product.  The therapist was able to use every feature 
in the chair and both therapist and client reactions 
were positive.  

 TECHNICAL DESCRIPTION 
The chair used for the base design is a minivan 
captain’s chair. This chair features two arm rests, 
firm cushioning, a standard reclining feature, a chair 
mounted seat belt, a detachable headrest, and a 
pocket located in the back. It has a steel framework 
that provides a reliable and sturdy base. Most of the 
components and structures on the chair are 
detachable which allowed for easy alterations.  Since 
the chair is manufactured by the automotive 
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 Figure 21.4. Movable Vibrating Chair. 
dustry, data were obtained and analyzed for 
orces on the chair, center of gravity and moments of 

ertia to aid in the design process. The chair is 
eupholstered with vinyl upholstery for ease of 
leaning and protection of internal components.  
ootrests from a wheelchair are attached for the 
omfort and convenience of the user. 

ibrational stimulation is achieved with an existing 
roduct. It is a chair pad with various motors that 
roduce different vibration intensities at different 
peeds. The chair pad has 10 motors, various 
tensities, various speeds, and can be controlled by 

sing a handheld control panel attached to the pad.   
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Vestibular stimulation is achieved with a three-level 
tilt table attached to the base of the frame of the 
chair.  This system is comprised of three 
independent four-sided steel frames.  Each frame is 
20 inches on each side and is made of angle iron.  
This gives a good strength to weight ratio and lends 
itself to easy construction.   

There are walls along each frame, which are 
connected by axels of 3/8-inch diameter.  The 
bottom frame is static while the middle frame tilts 
side-to-side, and the top frame tilts forward and 
backward.  Actuators from a power-seat cause the 
tilting action.  The actuators consist of a 1.5 Amp DC 
motor turning a cable, which runs a worm gear that 
drives a screw.  The pivot point is 10 inches away 
from our actuator.  Through trigonometry, it is 
known that a 1.76-inch displacement will create a 10-
degree tilt.  The actuator provides two-inch 
displacement in each direction; this is more than 
adequate for the required ten degrees of tilt.  

To control this tilting motion, control of the direction 
of rotation of the motor is required.  This is 
accomplished by controlling the polarity with a 
double-pole double-throw switch.  A 12-Volt battery 
powers the twin 1.5 Amp motors.  The charge on the 
energy cell is maintained by an automatic charger, 
which charges at 1.5 Amps.  If the tilt system is run 
continuously for one third of the day, it can charge 
for the remaining two thirds of the day. This will 
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 Figure 21.5.  Three-level Tilt Table. 
 it to be fully charged at the beginning of each 
 

uditory stimulation system is implemented by 
nting a CD player and computer speakers onto 
chair.  The CD player is shock resistant and 
rproof, making it rugged enough to withstand 
buse it may take in the rehabilitation center.  

speakers are mounted near the headrest, so they 
not interfere with patient transfer. This is a cost 
tive solution that allows the client to choose 
 a wide selection of music and sounds. 

total cost of parts and labor was $1250. 
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 INTRODUCTION 
The Coin Recognizer was designed to teach users 
how to associate coins with their corresponding 
monetary value.  With many of the interactive 
children’s toys on the market involving money, the 
user does not handle real money and instead 
touches buttons that look like coins.  It may not be 
easy to associate a button with a real coin.  Another 
problem is that some children know the value of the 
coin they have, but they don’t know how many it 
takes to arrive at a specific total. The solution was to 
make a device that identifies a real coin that is put 
through a slot (similar to a pop machine), and then 
audibly returns the coin’s name and value along 
with a total of the value of all the coins entered up to 
that point. 

 SUMMARY OF IMPACT 
A device was produced that allows the user to input 
a coin and recognize the monetary value of the coin 
in two distinct ways.  The user is able to see the 
value of the coin on a digital display.  The design 
allows for multiple coins to be accumulated and the 
total amount of money to be displayed 
simultaneously with the previous single coin value.  
The user is also notified audibly of the value of the 
coin.  The product includes a voice chip that tells the 
user the value of the current coin inserted and the 
total value of all coins inserted.  This design feature, 
coupled with the digital display, will be able to 
assist a vast number of users with either visual or 
auditory impairment.   

All design requirements were achieved in the final 
product.  All desired goals except that of battery 
power were also achieved.  Feedback obtained upon 
final delivery of the product to the client indicated 
that the children find the device simple and 
motivating to use.  

 

 

 Figure 21.6. Coin Recognizer. 
 TECHNICAL DESCRIPTION 
The final product used a coin sorter for a base unit 
that sorted coins by their respective diameters. 
Optical sensors were used to detect coins as they 
were inserted into the unit.  The advantages of the 
sensors were that they did not miss any coins and 
did not have a “bouncing” problem associating with 
mechanical switches. Fig. 21.6 shows a circuit 
diagram of the infrared LED and phototransistor 
matched pair that was used for coin detection.  The 
beam intensity of the sensors was proportional to 
the inverse square of the beam length.  The resting 
voltage was proportional to the inverse of intensity.  
Therefore, the voltage was proportional to the 
distance squared. This information was used to 
determine the required voltage to operate the sensor 
accurately at the specified distance. 

The BASIC Stamp II microprocessor was selected as 
a microcontroller because of its ease of 
programming and its ability to meet all of the 
computational and control requirements.  The 
BASIC Stamp II interfaced with all of the 
components of the system (i.e. LCD and voice 
module) and its cost was also minimal (donated).   
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After much evaluation of different LCD displays 
that work with the BASIC Stamp II it was decided 
that the 120x32 graphic LCD was the best choice for 
the project.  The most influential factor for this 
decision was that the children have limited reading 
ability and any display must be as easy to read as 
possible.  The graphic LCD provided for smooth 
fonts with two different sizes (large or small).  The 
graphic LCD also provided the option of displaying 
bitmap graphics.  A use for this feature could be the 
display of a graphic representative of the coin 
entered or removed.  Although this LCD was the 
most expensive, its unique and impressive features 
offset the high cost. 

Audio feedback to the user was achieved with a 
Quadravox QV306m4-P preprogrammed playback 
module, a Board of Education (from the makers of 
the BASIC Stamp II), an inverter, and 22-gauge wire. 
The Quadravox module was selected because it 
comes preprogrammed with 240 commonly used 
words and phrases (i.e. numbers, math, money etc.) 
with excellent speech quality. It also has a variable 
volume option that was useful for the client 
coordinator when the device was used in a 
classroom setting. 

The device also allows for subtraction of coins from 
the final total. This is achieved by mechanical 
removal of the coins from the tubes where the sorted 
coins are placed. The user presses a button that 
causes a plate to push a coin from the tube.  

The plate has a round notch with the same diameter 
as the specific coins in the tube. When a coin has 
been removed by pressing the button, the 
microprocessor calculates the new total and informs 
the user visually and audibly. 

The total cost of parts and labor was $675. 

 

 

 

 Figure 21.8. Coin Subtraction Plate. 
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 Figure 21.7.  Circuit Diagram of Infrared LED and 
Phototransistor. 
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 INTRODUCTION 
The project has been designed for pr-school children 
in the age range of three to five years with cognitive 
and developmental delays. Children with these 
disabilities often play in parallel mode rather than 
an interactive mode.  This means that they play with 
similar toys in analogous ways, but they do not 
directly interact.  These children often have 
problems with verbalization, pronunciation, phone 
etiquette, and communication with others. A voice 
activated voice repeating telephone was designed in 
an attempt to address these problems. 

The voice activated voice repeating telephone 
system consists of three phones.  One phone 
automatically records the child’s voice until he or 
she stops talking.  Once talking is terminated, the 
system automatically plays back the message.  The 
repeating telephone gives feedback to the children 
and encourages communication and vocalization.  
The other two phones provide a direct 
communication link between two different children.  
Essentially, they operate as an open phone line 
between two individual phones. The telephone 
system allows children to communicate in an 
indirect route, which alleviates much of the 
apprehension associated with direct communication.  
The response characteristic promotes the pattern of 
talk-listen and reinforces correct pronunciation and 
grammar. 

 SUMMARY OF IMPACT 
The design of the voice activated voice repeating 
telephone system satisfies a majority of the required 
and desired specifications detailed by the client.  The 
mechanical design of the stand allows it to be easily 
folded and transported.  The ergonomic design 
permits two subjects simultaneously to sit or stand 
on the same side of the stand.  The product can be 
easily cleaned and is water resistant with the 
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tion of the handset. It is expected that the 
en will benefit from its use in that they will 
se vocalization and socialization skills.  

HNICAL DESCRIPTION 
er to meet the specifications given by the 

 it was decided to use three separate 
stems; a single person set-up, a two person 
 talk set-up, and a structure to house the 
s and circuitry.  The first subsystem is a voice 
ted, voice repeating telephone that 
atically records and plays back the subject’s 

  This single person set-up utilizes one toy 
 so that there is no direct interaction with 
er person.  A voice-activated switch (VOX) 
Ramsey Electronics and a record/playback 
rom Radio Shack were selected to complete 
bjective.  When the subject talks into the 

phone in the handset, the VOX enables the 
and begins recording a message up to 20 

s in length.  After the child stops talking for 
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two seconds, or when the end-of-memory is 
reached, playback is initiated.  The child then hears 
the recorded message through the speaker in the 
handset.  The chip cannot record a new message 
while a previous message is being played back to 
teach the talk-listen pattern of communication.  The 
speaker and the microphone wires travel through 
tubing from the handset to the phone.  These wires 
then continue to the record/playback circuitry.  Due 
to the size of the overall circuit, it was placed in a 
foam-insulated chassis box.  This subsystem makes 
the children more comfortable with their own voices 
and provides feedback to teach proper phone 
etiquette and increase vocalization.   

The second subsystem consists of two toy phones 
that work together to provide direct open line 
communication between two subjects.  This is 
accomplished through the use of hands-free two-
way communication walkie-talkie circuitry.  This 
circuitry is transferred from the walkie-talkies to a 
set of toy phones.  The same power supply from the 
single person set-up is used to power this 
configuration.  A voltage divider provides the three 
volts required for operation.  Tubing that connects 
the handset and phone base insulates the wiring for 
the speaker and microphone.  The system provides 

endless open communication.  The two phones are 
placed on opposite sides of the stand.  The two-
person set-up allows subject-to-subject interaction, 
but prevents face-to-face confrontation. 

The final subsystem is the stand that houses the toy 
phones and the voice record/playback circuitry.  
Due to the client specification of easy mobility and 
storage, it was decided to construct an assembly 
similar to a folding easel.  The folding easel design 
has a triangular frame that can be collapsed using a 
hinge.  The construction of this structure consists of 
white painted wood and ¼ inch plastic PVC board.  
Handles were placed on both ends of the frame so  
the stand can be lifted and carried.  In addition, an 
eyehook latch is attached on both ends to secure the 
frame in the closed position during relocation and 
storage.  The phones are mounted on a horizontal 
platform that is supported by a stainless steel hinged 
diagonal beam.  The single person set-up circuitry is 
placed in a chassis box mounted in the middle of 
one of the horizontal platforms.  For added visual 
stimulation, scenes are painted with acrylic paint on 
both sides of the stand.   

The total cost of purchased parts and labor was 
$775.
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 Figure 21.10: VOX Circuit Schematic. 
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 INTRODUCTION 
This project involved designing a device that 
measures both the normal and shear forces exerted 
on a sensor via the capacitive method.  The 
capacitive method involves the relationship 
connecting the change in capacitance between two 
plates to an applied shear and/or normal force on 
those plates.  As the space and area of overlap 
between the plates change, so does the value of the 
capacitance measured.  No such model existed that 
could measure contact normal and shear forces 
between two surfaces.   

The specifications of the design are modeled from 
the existing capacitance method that measures force 
in the normal axis.  Since the design had to have the 
ability to measure force in three dimensions, five 
capacitors were used.   One capacitor measures 
normal forces while the other four peripheral 
capacitors measure shear forces.  The capacitors on 
opposite sides of the main capacitor are wired 
together such that the direction of force application 
can be seen by the change in phase of the voltage 
output.  The circuit balances and remains balanced 
until a shear force is applied.  Once the forces are 
removed, the original capacitance is achieved by 
way of springs placed at opposing corners of the 
floating top plate that re-center the device after 
forces are withdrawn. 

 SUMMARY OF IMPACT 
The designed product met all of the requirements. 
Some areas for further expansion and improvement 
include further centering the device such that the 
output is initially a flat baseline, placing known 
loads on the device and measuring the magnitude of 
output signal produced, and finally a the micro-
machining of the design into a much smaller model.  
Possible implementations exist in prosthetics design 
relating forces between the soft tissue of an 

 

 

 

 Figure 21.11. Transducer for Measuring Normal and
Sheer Stress. 
amputated limb’s skin and contact surface of the 
socket, bed sore applications, robotics and other 
commercial applications. 

 TECHNICAL DESCRIPTION 
The final product has the implementation of a five-
capacitor system.  The capacitor transducer system 
is primarily made of plastic and a copper alloy.  The 
transducer system is mounted atop a product box 
that holds the circuitry and the plugs for all the 
necessary connections.  The central capacitor 
measures applied forces normal to the top plate 
while four peripheral capacitors measure the 
applied shear forces.  The two-peripheral capacitors 
opposite each other are coupled together and wired 
in to the following circuit, shown in Fig. 21.11.  In 
this way, the changes in the output voltage would 
be measured in three groups.  First, the voltage 
between the top plate and the central base plate and 
then two output voltage pairs between opposing 
peripheral capacitors and the top plate.  To make 
sure measurable signals were obtained the voltage 
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signals were amplified by a series of instrumental 
amplifiers. 

The size of the capacitor transducer was determined 
by scaling up Ko’s idea (US patent # 5,528,452) by a 
scale of 100.  This gave the dimensions and range of 
capacitance for our design. Ko’s capacitive pressure 
sensor operated at 5.5 pF.  The desired 5.5 pF 
required that the base electrode and the top 
electrode be separated by four mm ( three mm of air 
and one mm of dielectric).  To achieve 5.5 pF the side 
capacitors needed an overlap of 7.5mm with the top 
electrode along with a separation of one mm. A 
series of springs was used to resolve the issues of re-
balancing the system after the forces are removed.  
The idea for using springs came from the patent of 
Xu et al. (US patent #6,341,532), which used “zig-
zag” springs to keep the top capacitor electrode 
balanced and centered.  To reduce friction between 
moving surfaces four pieces of Teflon were cut and 
placed over the peripheral capacitors.  Teflon was 
chosen not only because of its low coefficients for 
static and kinetic friction, both 0.04, but also because 
it was inexpensive, malleable, and readily available.  

To prevent the various components of the design 
from coming into contact with each other and 
causing a short, a series of buffers and spacers were 
used.  A thin plastic sheet was placed on the central 
base capacitor to prevent a short between the top 
plate and the lower base plate when a sufficient 
normal force is applied.  The Teflon covers on each 
of the peripheral capacitors prevented the top plate 
from causing a short, and the Plexiglas spacers 
prevented the base plate from causing a short with 
the peripheral capacitors as well.  During 
construction the peripheral plates were carefully 
placed such that there was no contact between them, 
thus ensuring there were no shorts in the circuitry at 
any time. 
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 Figure 21.12.  Circuit Design Implemented in Testing with the 
Capacitor Sensor.  
The operation range is designed to be easily 
changed.  By varying the spring constants, different 
magnitudes of shear forces can be measured.  By 
varying the thickness of the top plate, different 
magnitudes of normal forces can be measured.  The 
transducer was designed to displace three mm in 
both the + & - X and Y dimensions.  Using the range 
of forces desired for prosthetic applications, shear 
forces of 15 kPa and normal forces of 100 kPa, the 
ideal spring constants were 30.26 lbs/in.   

The total cost of parts and labor was $550. 
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 INTRODUCTION 
The switch operated sensory table is designed to 
encourage users to make use of upper extremity 
movements through various types of stimulation.  
The users include individuals that have had strokes, 
cerebral palsy, mental retardation, developmental 
delays, brain injuries, or autistic tendencies.  Some of 
the patients have limited movements due to degrees 
of paralysis.  The age range of users that was given 
by the client coordinator is between three and fifty 
years.  The switch operated sensory table is a device 
for presenting various stimuli to the user through 
four physical senses: touch, smell, sight, and sound. 

Most current designs for stimuli presentation 
involve just one component for interaction.  The 
problem with such designs is that users like variety 
and wish to interact with many kinds of stimuli.  If 
the user does not like the single component given, 
he or she will tend not to interact with that 
component.  Most designs also do not incorporate 
multiple senses, but instead focus on one or two 
senses in their stimuli. The switch operated sensory 
table combines multiple forms of stimuli that are 
recognized through four of the senses. 

 SUMMARY OF IMPACT 
The final product was a table that will improve the 
upper extremity movement and provide stimulation 
of users with physical and cognitive disabilities.  The 
feedback received from the client coordinator 
indicates that users were drawn to all of the stimuli 
in the table and readily attempted to use their upper 
extremities to manipulate the various stimuli. 

 TECHNICAL DESCRIPTION 
The tabletop is 36 inches in diameter with an overall 
thickness of three inches. It has a 1.5 inch hollow 
compartment, with a volume of 0.72 cubic feet. This 
compartment houses the internal electrical 
components.  Four sheets of square plywood 
arranged in a crossing pattern separate the tabletop 

into four sections, each one focusing on a specific 
sense. The tabletop is made of ¾ inch oak plywood, 
with the top half of the tabletop capable of rotating 
independently of the bottom half.  Two 36 inch 
circular pieces of plywood, along with two 36 inch 
OD/ 33 inch ID plywood rings, were utilized to 
construct the tabletop.  The middle of the table also 
has two six-inch diameter circles placed inside the 
hollow.  The circles are centered and fastened to the 
top and bottom inner surfaces of the hollow 
compartment.  These circles help to carry the weight 
of the table and control the centering of the table 
during rotation.  A pin is seated in the middle of 
these circles.  The pin is a 1 ¾ inch solid copper 
cylinder with a ½ inch diameter.  This pin acts as a 
central axis during rotation to keep the tabletop 
from shifting.  

The top half of the tabletop has press fit ball 
plungers inserted into drilled holes, which aid with 
the rotation of the tabletop.  Calculating the weight 
of the upper half of the table and comparing this to 
ball plungers that have a starting force of five 
pounds and ending force of fourteen pounds 
determined the number of these plungers needed.  
In order to lift the weight of the table, five ball 
plungers were needed. The plungers are spaced 
evenly along the outer edge of the upper half of the 
tabletop where it touches the lower half.  A sheet of 
plastic is placed on the bottom ring to reduce friction 
between the ball plungers and the surface of the 
wood.  The tabletop has four clasping locks that 
allow the therapist to lock the tabletop into place, 
preventing unsupervised rotation.  The stand 
portion of the unit places the bottom edge of the 
tabletop at a height of 28 inches above the ground.  
This height was selected for wheelchair accessibility.  
The base of the stand is from an office chair, 
attached to one inch iron piping. The piping was 
covered with two inch PVC piping for cosmetic 
purposes.  The base has locking castor wheels that 
allow the table to roll efficiently, but prevent 
movement when the wheels have been locked. 
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The table is divided into four sections, one for each 
sense.  The boundaries between each section are 
clearly defined by two dividers pieced together.  The 
dividers have been held in place through the use of 
shelf pins, which were glued into the table to keep 
the dividers stable.  Olfactory stimuli occupy the 
blue colored section of the table.  When a switch is 
pushed, a fan propels scented air through a vent on 
the top of the table.  The user can select two different 
scents, which can be changed by the therapist.   

The visual stimuli section features a plastic wind 
dome and buttons illuminate different colors when 
pressed.  When the wind dome switch is pushed, a 
motor at the bottom of the dome starts to run and 
causes colorful puffballs to fly about in the dome.   

The touch stimuli section has textiles of varying 
textures such as smooth, soft, rough, hard, etc. 
Another stimulus in this section is a mechanism that 
vibrates when the patient pushes a button.  The last 
form of stimuli in the touch section of the table 
involves a Koosh ball.  This allows the user to 
compare the rubbery spindles to the textures of the 
fabrics.   

The auditory stimuli section has a musical keyboard 
that can play a single note or more than one note, 
depending on the number of keys pressed.  A demo 
button in this device allows for the patient to hear 
assorted tunes.  There are also buttons that feature 
pictures of different animals. When pushed, these 
buttons will make the noise the corresponding 
animals make.  Also included in the auditory 
stimulus portion of the table are various noise-
making objects. The objects are connected to a 
turntable so they are all easily accessible.  

The battery is placed under one of the components 
on the tabletop so that it is easy to access. This 
permits the client to plug it in to recharge overnight.  
The battery puts out 13.1 volts and is rated at 9.5 
amps per hour.  The components require 3.3 amps if 
every one of them is activated at the same time.  This 
allows the table to run for almost three hours with 
every component being utilized continuously in this 
time period.   

The total cost of parts and labor was $850. 

 

 

 

 

 Figure 21.13. Switch Operated Sensory Table. 
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 INTRODUCTION 
Manikins are used in industry today to assess the 
possible injuries imposed on humans.  They are 
commonly employed in the automotive industry 
and in the design of ejection seats for the Air Force.  
In research and design facilities, it is essential to 
model the human neck’s response to impact.  An 
important aspect of the manikins used to model the 
response of humans is biofidelity, or the ability to 
accurately behave in the same manner as a human.  
The effects of side impacts have been of recent 
interest; however, a manikin capable of modeling 
the human neck response to a lateral impact did not 
exist.  When a human is impacted laterally, the 
inertial properties of the head cause it to rotate 
about its vertical axis. 

The purpose of this project was to design a cervical 
interface plate for the Hybrid III manikin’s 3-
Segment Neck to allow for rotation about the 
vertical axis. This will allow the head and neck of a 
manikin to accurately model the human response to 
a lateral impact. The manikin being used in the Air 
Force Research Laboratory (AFRL) was called the 
Hybrid III and did not have this capability.  The 
neck being used was the Hybrid III 4-Segment neck.  
The Hybrid III has only lateral, forward, and 
backward movement.  The client recently expressed 
the need for the development of a manikin/cervical 
interface plate to simulate rotation about the vertical 
axis.   

 SUMMARY OF IMPACT 
Torque testing of the springs using two separate 
methods led the design team to the same 
conclusion—the springs were not created with the 
proper spring coefficients. This manufacturing error 
prevented verification of the cervical interface 
plate’s properties. However, the testing procedure 
generated data that show that the cervical interface 
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Figure 21.14. Exploded Solid Works Drawing of 
ervical Interface Plate Mounted Between the Hybrid III 
-segment Neck and the Mounting Plate for the Hybrid 

II Head. 
ate does provide the quadratic response that the 
am designed it to simulate.  With new springs that 
ve the correct spring coefficients, the design will 
ork as intended. 

ECHNICAL DESCRIPTION 
e final product consists of several parts working 

gether with the Hybrid III head and neck to 
oduce the rotation response.  The product consists 
 torsional springs, a bearing, a top plate, a bottom 
ate, and a damper. 

e torsional springs provide the resistive force to 
e rotation of the top plate that simulates the 
man response.  Two torsional springs were used 

 model the quadratic response data produced by 
e Articulated Total Body (ATB) simulation 
ftware package. A smaller spring was used to 
odel the ATB simulator data from 37.5˚ to 55˚ of 
ck rotation from the eyes-forward position.  From 
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the data, a linear best-fit line with a slope of ~221 
[in*lbs/˚] was analyzed by the group for this 
angular range.  The diameter of 1.3125 inches is 
smaller than the inner diameter of the larger spring; 
therefore the smaller spring could be placed inside 
the inner diameter (1.375 inches) of the larger spring, 
thus maximizing the inner cavity space of the 
bottom plate.  The larger spring was used to model 
the ATB simulator data from 55˚ to 70˚.  From the 
data, a linear best-fit line with a slope of ~390 
[in*lbs/˚] was analyzed by the group for this 
angular range.  Because the springs both have a 
straight offset design, the same activation 
mechanism was used for both springs.  As the top 
plate rotates, it is free to rotate until 37.5˚.  At 37.5˚, 
an aluminum catch compresses the smaller spring 
through 55˚.  At 55˚, the same aluminum catch 
compresses the larger spring, and both springs are 
compressed through 70˚.   

A bearing was placed in the apparatus to make the 
rotation as smooth and effortless as possible.  In the 
interest of simplicity a single row, deep-groove ball 
bearing was selected for the product.  Selection of 
the bearing was dependent on the dimensions of the 
cervical plate and the outer diameter of the large 
spring.  The load capacity requirement for the 
bearing was minimal, and not a factor in the 
selection process.   

The features of the top plate were designed to 
activate the other parts of the design to simulate the 
desired response.  The top plate serves the purpose 
of connecting the entire design to the Hybrid III 50% 
head.  The entire top plate itself was machined from 
one piece of ALUM-6061 (minus the ball bearings 
and titanium screw).  The components of the top 
plate include the catch for the springs, the bearing 
wall, the titanium screw and the ball bearing, and 
the four screw holes. 

Over the duration of the design process, the bottom 
plate design was the most changed part of the entire 
product.  The reason for this fact is the bottom plate 
interacts either directly or indirectly with every 
other portion of the final product, and it interacts 
directly with the Hybrid III neck.  The entire bottom 
plate was machined from one block of ALUM-2024. 

The damper consists of the damper backing and the 
damper foam. The backing is made of ALUM-2024.  

It was designed under considerations for both 
strength and size.  The ringed portion of the backing 
slips over the beveled portion of the rod, and a 2-56 
screw is used to secure the backing to the rod in the 
proper position.  This construction provides the 
damper system with enough strength to endure the 
rotational energy exerted on it during dynamic 
testing of the interface plate.  The arm of the damper 
is designed such that a piece of Confor foam can be 
fastened to it.  The Confor foam damper designed 
for the interface plate has one main objective: energy 
dissipation.  Under the rigors of dynamic testing, the 
system has an inert tendency to return to the 0˚ 
position with a large amount of velocity.  The 
damper foam, therefore, is designed to meet the 
aluminum catch on the top plate and allow for the 
transfer of energy from the top plate into the foam.  
As the foam, which will deform, absorbs the blow 
from the catch, the velocity of the top plate will be 
reduced, and the top plate will return to the position 
determined by the specifications.  Industrial strength 
Velcro will be placed on the damper foam to help 
slow down the top plate’s rotation and ensure the 
top plate will come to rest within the specifications. 

The total cost of parts and labor was $950. 

 

 Figure 21.15: The Interface Plate Mounted Between 
the Hybrid III 3-segement Neck and the Mounting Plate 
for the Hybrid III Head. 
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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

	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
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