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MORSE CODE TO TELEPHONE CONVERTER 
Designer: Marc Todd  

Supervising Professor: Donn A. Clark  
Department of Electrical Engineering 
University of Massachusetts-Lowell 

Lowell, MA 0 1854 
 

INTRODUCTION 
In today's world of advanced communications, the 
telephone provides the ability to connect with unlim-
ited sources of information. For many persons with 
physical disabilities, the restrictive design of the tele-
phone prohibits access for emergency assistance, 
business opportunities, and contact with family and 
friends. New telephone designs are needed to offer 
custom interfacing for control of basic phone func-
tions. 

A prototype telephone was designed for a student at a 
local educational institution for the blind. The unit is 
dialed via a customized hand operated Morse code 
device. Other external features include customized 
headset, pick-up, hang-up and error handling. 

SUMMARY OF IMPACT 
A high school student who is blind and has severe 
motor control disabilities desired to use the telephone 
without assistance. He has excellent verbal skills and 
is highly intelligent, so is an excellent candidate for 
employment.  He wanted to take an available position 
as a receptionist but his motor skills were not suffi-
cient for him to dial a standard telephone or pick up 
the handset without assistance. 

Morse code was chosen as the input language because 
of its simplicity and because the student is already 
familiar with it. Morse coding devices are flexible and 
easily adaptable to accept various inputs, including 
motion from a hand, knee, toe, head, or finger. 

Using a series of five dots and/or dashes, all digits 
and keypad symbols are available to the user. The 
prototype unit accepts a series of Morse code se-
quences as input while all other interactive telephone 
functions, such as the receiver component and hang-
up/answer capabilities, are external and customized 
to individual needs. 

TECHNICAL DESCRIPTION 
The telephone unit is comprised of two individual 
subsystems communicating between one another. The 
first is a micro-controller circuit that accepts Morse 
code as input. The second is a telephone circuit that 
communicates with the micro-controller and performs 
all standard phone functions. 

A program drives the micro-controller to regulate the 
timing and feel of the customized hand operated ac-
tions. The algorithm polls the input device and waits 
for an event to occur. When one of the Morse code 
controls is pressed, the program delays processing the 
dot or the dash until the user releases. This allows for 
fast or slow user input. 

The series of dots and dashes are stored until five 
events are recorded, at which time the algorithm con-
verts the Morse code number to its respective dialing 
code. The special dialing code is sent to the telephone 
circuit. 

The telephone circuit generates a tone corresponding 
to the dialing code received. This tone is sent via the 
telephone lines to the local phone company, from 
which that number is dialed. The telephone circuit 
also handles incoming calls and handset functions and 
allows keypad dialing. 

Many people with disabilities already have the skills, 
if not the mechanisms, to operate the switches needed 
to use Morse code but lack the tools to convert their 
talents. The custom interface telephone with Morse 
code dialing is constructed for use with several input 
devices. The client operates a two-stick customized 
hand-operated Morse code unit appropriate for his 
limitations.  Any device using standard male phone 
jack connectors and toggling between short and open 
would be operational. 

The pick-up/hang-up feature involves a nine-pin 
connection. The client uses a double-throw double-
pole switch embedded in a harness made especially 
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for him. However, any device connecting the appro-
priate wires of the ninepin port is suitable. 

The receiver outlet is a standard handset connection, 
allowing devices such as an everyday headset or a 
speakerphone extension to be used. 

Not including accessories such as speakerphone ex-
tensions and the custom Morse code input device, the 
cost of this system is under $50.00. 
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KEYPAD PROGRAMMABLE ELECTRONIC DOOR 
STRIKE 

Designer: Scott Brownstein 
Client Coordinator: Prof. Donn Clark, Assistive Technology Program 

Supervising Professor: Mr. Alan Rux  
Department of Electrical and Computer Engineering 

University of Massachusetts Lowell 
Lowell, MA 01854 

 

INTRODUCTION 
A device was designed to enable a woman with mul-
tiple sclerosis to control the front door of her house 
from her bed.  She wanted to allow a visiting nurse or 
friend into her home, but also desired the security of a 
locked front door. A coded keypad, similar to those 
found on touch-tone telephones, allows specific indi-
viduals to have access to her home without disturbing 
her. 

SUMMARY OF IMPACT 
The client is able to positively identify visitors over an 
intercom and let them enter her home.  When she is 
sleeping, care providers can let themselves in using 
the keypad. 

The system entails a wireless intercom and house wir-
ing for communication with a battery back up in case 
of power failure. The keypad, with a changeable code, 
is a critical component, obviating the need to distrib-
ute keys to potential visitors.  

TECHNICAL DESCRIPTION  
The Keypad Programmable Electronic Door Strike 
device consists of four main components: a wireless 
intercom, a keypad and decoder, an electric door 
strike, and a battery back up 

The wireless intercom unit is a Nutone Comtek Chime 
Talk Door Answering Intercom with Outdoor Speaker 
and Push Button. The inside unit "master speaker " 
was modified to add a switch to control a X 10 switch-
closure sending unit and a piezo buzzer horn as an 
entry alert. This unit has a “press to talk” lever, which 
was changed to a pull cord switch such as those found 
in hospitals and nursing homes. The front door unit 
was not altered, but was connected to the keypad 
switch assembly.  The wiring cable of both was com-
bined to pass through the doorframe. 

The Keypad is a Storm series 2000, 12-key pad from 
Keymat Technology. It is a weatherproof unit con-
nected to a digital lock circuit that uses only nine of 
the keys (three are not connected), and adds to the se-
curity of the entry code. The digital lock uses an 
LSIKSI LS7222 IC for the decoder, memory and con-
trol circuitry. This IC has stand-alone lock logic, mo-
mentary lock contro1 outputs, internal keyboard de-
bounce circuit, and high noise immunity. A 555 timer 
was used to provide a 9-millisecond delay on the door 
strike power-on command signal to make the door 
open after the correct code was selected.  Upon entry 
of an incorrect code, the latch is energized. 

The Electric Door Strike unit is a Home Automation 
HAS-5 190 12 - 16 V-DC, 800 mA unit. Either the front 
door keypad or the modified Xl0 lamp module can ac-
tivate this door strike.  The X10 modification ensures 
that the module will not latch but pulse on only when 
its command code is detected from the household wir-
ing. 

The piezo buzzer is activated when the door strike is 
energized to let the client know when the door strike 
is active for door opening. The battery back-up cir-
cuitry is in the front door electronic box. The circuitry 
includes a 12-volt NiCad battery and charging cir-
cuitry. This back-up is activated when power is lost to 
the household.  It powers only the front door keypad 
and door strike coil. There is no control from the bed-
room when power is lost, but care providers can still 
get into the house through the use of the keypad code. 
The battery can supply back-up power for over 24 
hours.  This time could be extended with a battery of 
larger amp-hour capacity. 
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Figure 14.1.  Keypad Programmable Electronic Door Strike. 
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ADAPTATION OF A RADIO REMOTE 
CONTROLLER  

Designer: Laura Zimmer 
Client Coordinator: Prof. Donn Clark, Assistive Technology Program 

Supervising Instructor: David Wade 
Department of Electrical and Computer Engineering 

University of Massachusetts - Lowell 
Lowell, MA 01854 

 

INTRODUCTION 
A remote control device was adapted, with larger but-
tons and color-coding, for an 18-year-old boy who en-
joys listening to a radio but was not able to independ-
ently control a standard one.  The client has cognitive 
and motoric limitations as well as poor vision.  

SUMMARY OF IMPACT 
A commercial portable radio that came with a remote 
control was selected. Among the many features of the 
remote control, the most important were keys for 
power, volume up and down, and tuning. The modi-
fication entailed adding buttons for these functions in 
custom keypads. Four large (approximately 4" by 2"), 
brightly colored buttons were mounted onto a metal 
case containing the remote. The new buttons are large 
enough to operate with a fist.  The colors (red, green, 
blue and yellow) provide cues to help compensate for 
the client’s limited vision. 

The client now has enhanced environmental.  Addi-
tionally, he enjoys entertaining others, playing the role 
of disc jockey at informal events (The volume up but-
ton being his favorite.). 

TECHNICAL DESCRIPTION 
A production remote packaged with the radio was 
disassembled. The printed circuit card was installed in 
a metal box, increasing the controller’s size and dura-
bility. Two momentary switches were wired in paral-
lel to each selected command and mounted on the 
new case. To create one large button, the two momen-
tary switches were covered with one piece of colored 
plastic. Current limiting resistors were mounted in se-
ries with the new switches. A lens cap was placed 
over the LED. The batteries to power the remote are 
accessible through one end of the case. 

The costs were primarily associated with the me-
chanical aspects of the project. The case to hold the 
remote circuit card was roughly $12.00. The momen-
tary switches are available for less than a dollar. The 
plastic for the button covers was obtained for $10.00. 
Miscellaneous supplies, such as batteries, clips, the 
lens cap, and hardware, cost less than $8.00. 
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Figure 14.2.  Client with Adapted Remote Control Device. 
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VOICE CONTROLLED PHONE DIALER 
Designer: John Otto Schenk 

Client Coordinator: John Otto Schenk  
Supervising Professor: Donn A Clark  
Department of Electrical Engineering  
University of Massachusetts at Lowell 

Lowell, MA 01854 
 

INTRODUCTION 
A voice controlled phone dialer was designed for a 
client with reduced vision and diminishing sensory 
acuity in the fingers.  

SUMMARY OF IMPACT 
The device relieved the client’s difficulty in using the 
telephone. 

TECHNICAL DESCRIPTION 
A voice controlled phone dialer incorporates voice 
recognition DSP chips, flash memory devices, and ex-
isting phone dialers.  The design was based on digital 
control logic, digital signal processing (DSP) and ana-
log. Existing dialer chips, application notes, and basic 
electrical engineering concepts were applied. Use of 
existing integrated circuits simplified the design proc-
ess. 

A voice recognition unit controls a switch matrix, 
which, in turn, controls the phone dialer. Three func-
tions are available: direct number dialing, storage 
numbers of associated with a name, and recall of 
stored names. These functions are controlled through 
familiar words defined and spoken by the user.  

Solid-state relays and logic gates were used to replace 
the matrix of switches that controlled the tone genera-
tor or dialer circuit in a regular telephone.  Digital 
logic was implemented to control these switches. An 
algorithmic state flow chart was first drawn to de-
scribe the intended operation of these switches. Two 
types of memory, programmable and read only, were 

implemented. With the addition of minor supporting 
circuitry, including a buffer amplifier and a reference 
oscillator, a binary controlled switch matrix was de-
veloped.  

DSP provided a compact solution for a seemingly 
complex problem.  The task of producing a reliable 
electrical response to specific spoken words is chal-
lenging. There are few chips under $100 that operate 
flawlessly. A hm2007 DSP chip was used in a proto-
type circuit. A voice recognition unit was built and 
then connected to a static memory unit (for storage of 
voice recognition output), and to the switch matrix.  
The unit allows control through single words.  Storage 
of several binary word patterns can be recalled se-
quentially. Timing logic, implemented with a simple 
astable oscillator and a counter, ensures that more 
than one function can be initiated when a single word 
is spoken.  

A buffer amplifier inserted between the output of the 
voice recognition unit and the switch matrix allows 
for a binary decimal display of the word spoken. This 
provides feedback to the user regarding which word 
was coded.   

The dialer is 7" long, 5 inches wide wide, and four 
inches deep.  It weighs less than one pound.  It may be 
easily replicated. The dialer has other applications, 
such as security locks and general voice controlled 
switching systems.  

The total cost was below $130.00. 
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COMPUTER CONTROLLED SPEAKER TELEPHONE 
Designer: Rick Bouley  

Client Coordinator: Prof. Donn Clark, Assistive Technology Program 
Supervising Instructor: Alan Rux 

Department of Electrical and Computer Engineering 
University of Massachusetts Lowell 

Lowell, MA 01854 
 

INTRODUCTION 
Computerized speech recognition was used to help a 
person with spinal cord injury control his telephone.   

SUMMARY OF IMPACT 
The client is now able to answer and receive calls, as 
well as to dial out to make calls. 

TECHNICAL DESCRIPTION 
This project used a commercially available Panasonic 
speakerphone with a computer digital interface. 
Twenty switches make up the keyboard in a 4 x 5 ma-
trix on the speakerphone, allowing for control of 
answering and dialing of selected numbers in 
memory storage. This matrix of rows and columns 
was paralleled with nine small Switchcraft IC-type 
DIP relays, and buffered using two hex driver digital 
ICs. The computer has an I/O Digital Interface Card.  
Nine digital lines were used. Power for the relays and 
ICs was taken from the I/O Card.  Power for the 
speakerphone came via its own wall plug power 
supply. The relays provided the electrical isolation 
between the two systems. The software for control is 
written in Visual Basic from Microsoft.  

The cost of this project was $ 263.50 

 

 

Figure 14.3.  Computer Controlled Speaker Telephone. 
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VOICE ACTIVATED ENVIRONMENTAL CONTROL 
UNIT 

Designer: Gregg Browinski 
Supervising Professor: Donn Clark 

Assistive Technology Program 
Electrical Engineering Department 

University of Massachusetts at Lowell 
Lowell, MA 01854 

 

INTRODUCTION 
A voice activated environmental control unit was de-
veloped for a man who is paralyzed from the neck 
down due to an automobile accident. Though he does 
have enough mobility in his arms to operate a motor-
ized wheelchair, his quadriplegia has reduced his fine 
motor skills.  

SUMMARY OF IMPACT 
 This voice-enabled system can be used by anyone ca-
pable of coherent speech. Blind individuals, those 
with motoric limitations, and able-bodied persons 
may employ a similar system. 

TECHNICAL DESCRIPTION 
The system has three components: the voice recogni-
tion (VR) engine, a controlling platform, and hard-
ware.  The system receives its voice input from a 
head-worn wireless microphone. This allows the cli-
ent freedom to move about in his apartment while 
maintaining control of the system. A RF link connects 
the microphone to the base unit, which is then chan-
neled into a standard PC sound card. 

The VR engine, IBM's Voice Type Application Fac-
tory, interprets the speech and returns the associated 
text to the Visual Basic (VB) program through a third 
party Custom Control or OCX. The VB program, es-
sentially a state machine, then either changes state or 
writes a sequence of bits out to a digital l/O card.  
Each external device has a pattern of bits, or ID, asso-
ciated with it. For the remote, each bit pattern speci-
fies a single button. The client’s ventilation system is 
controlled by a series of logic gates and relays, while 
his lights and television are controlled through the in-
terfaced universal remote control. Using "Plug 'n 
Power" or X-10 technology, lights and outlets can be 
toggled while the remote communicates directly with 

the TV once the correct manufacturer's code has been 
entered. 

In keeping with the modularity of the overall design, 
the VR portion uses content files, listings of acceptable 
words, for each program state. Restricting the number 
of possible matches resulted in simultaneously im-
proving its accuracy and speed. 

The VB program is modular in its series of drop-down 
menus. To promote usability, the menus reflect the 
layout of the client’s apartment. Each room has a cor-
responding drop-down menu containing a list of the 
devices in that room. Personalizing the menus and 
program flow facilitates the user's learning. 

The universal remote was attached to the digital I/O 
card via an RS-232 cable. After determining the pin-
out from the remote's controlling IC for each button, 
the sequences were hard-coded into the VB program. 

Switching relays were used to simulate pressing of the 
buttons. The "Plug 'n Power" button accessed the X-10 
control center, which toggled the individual X-10s di-
rectly.    

Highlights of the design include power, versatility, 
user-friendliness, and cost-effectiveness.  The power 
of the system lies in the use of voice recognition. Any 
individual without a severe speech impairment can 
use it. It gives the user's voice the ability to accomplish 
what his body cannot.  

The versatility of the system is due primarily to the 
modularity built into the VB program and VR engine, 
which ensures that any modifications can be made 
quickly and without affecting current system opera-
tion. 

User-friendliness was an important criterion in this 
design project from its initiation. The wireless micro-
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phone gives the user freedom of movement within his 
home. Visual and audible prompts are relayed back 
during operation to enhance user awareness. The VR 
engine has up to a 95% successful recognition rate.  If 
the engine makes mistakes, they can be undone by a 
spoken RESET command available in all contexts.   

Although the system requires a PC for operation, the 
486 based machine used in the initial system had rec-

ognition times of nearly one second and an overall re-
sponse time of just over two seconds.  

Commercially available systems with comparable 
functions may cost $5000 and up, whereas the total 
component cost for this design was slightly under 
$1200. 

 

 

Figure 14.4.  Voice Activated Environmental Control Unit. 
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COMPUTER INTERFACE FOR HOSPITAL BED 
CONTROL 

Designer: Bob Hughes  
Client Coordinator: Prof. Donn Clark, Assistive Technology Program 

Supervising Professor: Alan Rux 
Department of Electrical and Computer Engineering 

University of Massachusetts Lowell 
Lowell, MA 01854 

 

INTRODUCTION 
The purpose of this project was to design a simple in-
terface between a voice activated computer and a 
hospital style bed for a 49-year-old man with a spinal 
cord injury.  The bed has a hand-held control to raise 
and lower the feet, torso or head, depending on the 
buttons pushed. It also has an elevator function that 
raises and lowers the entire bed. 

The interface must be parallel to the hand-held control 
to allow functionality in case of computer breakdown 
and to allow control by healthcare providers and fam-
ily members. A Dallas Watchdog timer chip was 
added for safety.  If control and hand shaking with 
the computer are lost, the output control is put into 
high-impedance mode, and the device is electronically 
removed from the bed controller. 

SUMMARY OF IMPACT 
A client with a spinal cord injury uses this voice con-
trol system to control his hospital bed.  Previously, he 
had to rely on healthcare workers or his son to make 
adjustments. Now, if the client wants to sit up and 
watch television, or simply reposition the bed for 
comfort, he speaks a command and the computer sys-
tem, through the bed controller interface, obeys. This 
device helps make the client more independent. 

TECHNICAL DESCRIPTION  
The system uses the IBM Voice-type Factory speech 
recognition software and interface drivers written in 
Visual Basic 4.0. The digital interface from the com-
puter to the bed controller unit is a Computer Boards, 
Inc. interface card, CIO-111024. This card provides 24 

I0 lines through a 37-pin connector mounted on a PC 
Card, which plugs into the computer bus slot. The 
heart of the card is a single 82C55 chip operating in 
mode 0; the signals are TTL with capability of 15 mA 
Sourcing, and 64mA Sinking.  An extension cable 
connects the interface card and computer and can be 
unplugged at both ends. The interface uses Port A on 
the Multiport Board. A0 to A.5 are used to control the 
bed and A6 is used to strobe the Dallas chip. As long 
as the Dallas chip is getting strobed the data will pass 
through the 74LS244 buffer and to the relays that are 
in parallel with the hand control switches.  The Dallas 
DS1233 chip requires a transistor buffer to drive the 
74LS7244 chip G1 and G2 pins. 

The Dallas chip operation serves as a safety feature as 
well as a check in the operational mode. If the com-
puter gets hung up, it would have to put data on the 
address lines and toggle A6 in order for the bed to op-
erate. For added safety, the relays also have a double 
normally-open contacts configuration.  All control 
lines have pull-up or pull-down resistors to keep the 
circuit stable in power-up and power-down condi-
tions. The I/0 card supplies five-volt DC power and 
ground. All components are socket mounted to facili-
tate field repair. 

To install this control unit, the original hand control 
unit is removed by unplugging it from the bed con-
troller and replacing it with the cable from the new 
unit, which has an identical hand unit.  The control 
box and the new hand control switch units have Vel-
cro strips for securing both to the bed.   

The cost of the project was $634. The most expensive 
item is the replacement hand-held switch unit. 
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Figure 14.5.  Computer Interface for Hospital Bed Control. 
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VOICE OPERATED WHEELCHAIR USING DIGITAL 
SIGNAL PROCESSING TECHNOLOGY 

Designer: Walter R. McGuire Jr. 
Supervising Professor: Professor Donn A. Clark 

Assistive Technology Program  
Department of Electrical Engineering 

The University of Massachusetts at Lowell 
Lowell, MA  01851 

 

INTRODUCTION 
A Voice Operated Wheelchair was developed using 
commercially available digital signal processing 
(DSP). The device does not require a personal com-
puter or any other costly component. It provides a 
safe, economical, and compact solution for persons 
with quadriplegia. The device is small enough to hide 
under the seat of the wheelchair, consumes low bat-
tery power, and can be converted to fit most existing 
motorized wheelchairs at minimal cost. 

SUMMARY OF IMPACT 
The development of the Voice Operated Wheelchair 
using DSP provides a person with even minimal 
speech capabilities freedom while traveling in a 
wheelchair.  

TECHNICAL DESCRIPTION 
The heart of the voice-operated system is the digital 
signal processing circuit.  Supporting the DSP is the 
programmable logic circuit, the converter circuit and 
the mechanical safety switch circuit. The signal proc-
essing circuitry consists of a commercially available 
DSP chip, which receives verbal commands from the 
user with the aid of a simple microphone (Figure 
14.6). 

The first phase of redundancy helps avoid undesir-
able responses from the system and the surrounding 
environment. The verbal commands are outputted 
from the DSP chip in the form of an eight-bit word, 
which are then taken by the logic circuit and ana-

l
a
a
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f
d
o
f
w
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o
f
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Figure 14.6.  DSP Driven Voice Operated System. 
yzed. Part of the logic circuitry is a commercially 
vailable PIC chip that processes the eight-bit input 
nd makes a decision based on that information. Once 
gain, redundancy is featured. The decision is then 
urther processed in the next circuit, which takes the 
igital input and converts it into the necessary analog 
utput that is needed to produce the desired response 
rom the motor controller (for example, moving the 
heelchair in the forward direction). The final section 

f circuitry is the mechanical switch that overrides all 
f the aforementioned circuitry. This circuit acts as a 
ailsafe against erroneously entered commands. 
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 Figure 14.7.  Voice Operated Wheelchair. 
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VOICE ACTIVATED WHEELCHAIR LIFT SWITCH 
Designer: Walter R. McGuire Jr. 

Supervising Professor: Professor Donn A. Clark 
Assistive Technology Program  

Department of Electrical Engineering 
The University of Massachusetts at Lowell 

Lowell, MA  01851 
 

INTRODUCTION 
The Voice Activated Wheelchair Lift Switch was de-
signed to assist a man with quadriplegia. The design 
incorporates technology already in use in the client’s 
home, namely, his environmental control system 
(ECS). 

SUMMARY OF IMPACT 
The device is used by the client, who, until now, has 
been dependent on his family to exit his home. This 
device gives him the ability to raise and lower his 
wheelchair lift, and to open his garage door, allowing 
him access to the outdoors. 

TECHNICAL DESCRIPTION 
This design consists of three main circuits making up 
the switch: the X-10 circuit, the timer circuit and the 
relay circuit (Figure 14.8). The switch component is 
the interface between the voice system and the wheel-
chair lift.  

The home that the switch was designed for has an ex-
isting voice operated ECS that operates with X-10 
technology. The X-10 appliance modules were modi-
fied to pass a 5-volt DC pulse when accessed through 
the addressing of the X-10 via the ECS. The 5-volt 
pulse triggers the timer, which is a 555-device, set up 
to act in the monostable mode. The 555 timer has an 
RC time constant set to the length of the lift’s travel 
duration, approximately 23 seconds. As the one-shot 
is charging, the 555's output of 5 volts activates a solid 
state relay, which, in turn, activates the lift and/or ga-
rage door. The device was susceptible to external 
noise that would trip the timer when the client's wife 
would use the garage door opener or the wheelchair 

lift manually. 
Vcc to Ground

This device c
simply by cus
also be made 
environmenta
replacing it w
tion system. T
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Custom Switch Block Diagram. 
Inserting filter capacitors from all of the 
 terminals rectified this problem.  

an be expanded for many applications 
tomizing the RC timing circuitry. It can 
to stand alone, omitting the need for the 
l control system and X-10 technology by 
ith an inexpensive DSP voice recogni-
he reduced cost would make the device 
le to those in need of this technology. 
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Figure 14.9.  Circuit Boards in the Voice Activated Wheelchair Lift Switch. 
 

Figure 14.10.  Voice Activated Wheelchair Lift Switch. 
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MOTORIZED EXERCISE BICYCLE 
Client Coordinator: Prof. Donn Clark, Assistive Technology Program 

Supervising Professor: Alan Rux 
Department of Electrical and Computer Engineering 

University of Massachusetts Lowell 
Lowell, MA 01854 

 

INTRODUCTION 
An exercise bicycle was modified by adding an elec-
tric motor, for a woman who has limited use of her 
legs due to a progressive neuromuscular disease. In 
the past, the client used an exercise bike, but her dis-
ease took away her ability to move the pedals.  Using 
this device, she has an opportunity to get the exercise 
she needs. 

SIIMMARY OF IMPACT 
An electric motor and modified motor controller were 
added to an exercise bicycle. The client comments that 
she uses the bicycle daily, and that it provides needed 
range-of-motion exercise to her arms and legs, slows 
muscle atrophy, helps with weight control, and in-
creases her sense of well being. Such an adaptive de-
vice could assist others with neuromuscular deficits 
and perhaps stroke and cardiac patients as well. 

TECHNICAL DESCRIPTION 
The rider sits on the seat of the DP Air Gometer Exer-
cise Bicycle, placing her feet on the pedals and her 
hands on the handlebars. When used in its original 
state, the crank turns as the handlebars move toward 
and away from the rider. A large plastic fan wheel 
turns and provides more resistance the faster it turns.  
The fan was removed.  A steel mounting plate was 
welded on the frame of the bike. To measure the 
torque required to push the pedals, an able-bodied 
rider rested his foot on one pedal while a spring scale 
was hung from the opposite pedal. As he pulled 
downward on the spring scale, the required force was 
19.5 in-lbs. The minimum rate of rotation for the ped-
als was determined to be 2.5 RPM, while the maxi-
mum was found to be 45 RPM. 

The DC brush motor selected was a Bison Gear and 
Engineering series 746 DC Gearmotor #507-02-128 
with right angle drive. A matching controller, Minarik 
Corp. model XPO5-115AC, was purchased. It is 
equipped with the following features: current limit, 
voltage (IR) compensation, acceleration adjuster, de-

c
m
d

T
g
d
i

eleration adjuster, and maximum speed setting.  The 
otor and controller were an excellent match for this 

Figure 14.11.  Motorized Exercise Bicycle. 
esign, as well as the cheapest and simplest solution. 

he motor, the motor controller, fuse holder, and 
round fault interrupter were all mounted to the un-
erside of the frame. A main power switch and power 

ndicator were mounted to the topside of the frame, 
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where the rider can easily reach them. In addition, a 
start/stop switch and speed control were mounted in-
side the control box that sits between the two handle-
bars, in front of the rider. Wiring to the start/stop 
switch and speed control is fed from the motor con-
troller, up through the frame, and through a hole in 
the bottom of the control box. Finally, the power cord 
is strung from the back of the bike, where it can be 
conveniently plugged into a typical wall outlet.  A 
plastic shroud along with a plastic fan cage was re-
mounted on the front of the bike. The shroud and 
cage enclose the motor, sprockets, chain, controller, 

GFI, fuse, and all associated wiring. The only modifi-
cations accessible to the rider are the main power 
switch power indicator, start/stop switch, speed con-
trol, and power cord. 

The motor controller was set for a maximum speed of 
45RPM, the acceleration/deceleration setting was ad-
justed for a usable ramp rate, and the current limit 
was set so that if a person's feet fall off the pedals the 
resistance caused by the pedal against a leg easily 
stops the motor from rotating. 
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Figure 14.12.  Circuit Diagram Used for the Motorized Exercise Bicycle. 
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WIRELESS REMOTE CONTROLLER 
Designer: Nancy Donahue  

Client Coordinator: Margaret Mahoney, Anne Sullivan Center, Early Intervention Program, Tewksbury, MA 
And Donn Clark, Assistive Technology Program 

 Supervising Professor: David Wade  
Department of Electrical and Computer Engineering 

 University of Massachusetts Lowell 
 Lowell, MA 01854 

 

INTRODUCTION 
A four-year-old girl can push buttons, but has little 
strength in her fingers, hands and arms.  She can point 
her forefinger and move her hand slowly but she has 
neither the accuracy to touch a specific button nor the 
strength to depress one. A switch box was developed 
to allow her to control devices such as lights and a 
television. 

SUMMARY OF IMPACT 
A Radio Shack Remote Control X10 unit was modified 
and remounted in a large project box with three large 
diameter jellybean switches, one pink, one purple, 
and one yellow (the client’s favorite colors). Each ap-
pliance module was painted the same color as the 
switch that controls it.  The device allows the client to 
have some control of her environment.  

TECHNICAL DESCRIPTION 
There arc three parts to the Plug ‘N Power ™ system. 
The first part, the wireless controller, sends RF signals 
to the wireless control center, which is plugged into 
the wall power outlet. The control center then sends 
signals on a high frequency carrier through the house 
wiring. These signals are received by appliance mod-
ules. They turn the appliances connected to them on 
and off. The wireless controller makes the Radio 
Shack's Plug ‘N Power ™ system easier to operate for 

users with physical challenges. 

The wireless controller was removed from the plastic 
box it was purchased in and remounted on a vector 
prototype board to allow for additional circuitry.  The 
board was, in turn, mounted in a large box, with the 
three jellybean switches mounted on its top (Figure 
14.13). 

The house code select switch contacts were removed. 
Code A to H was then hardwired to switch position A 
with a jumper wire. The switch contacts for the indi-
vidual appliance units were also removed and their 
contact closures were replaced with a CD4066 analog 
switch IC. 

The transmitter required two switches for each device, 
one to turn the device on and one to turn the device 
off.  The system was modified so that one switch turns 
the device on and off. A J-K flip/flop, 74HC76 wired 
in the toggle mode was used to control the analog 
switches (See switch schematic in Figure 14.15).  The 
switch, when depressed, toggles to the alternate posi-
tion and also limits the closure and transmit time of 
the control command signal. A 555 timer IC provides 
the ground to the analog switch. When the timer re-
leases the ground after 100 milliseconds, the controller 
sends the proper control codes to the receiver for the 
appliance modules and then waits for the next jelly-
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Figure 14.13.  Drawing of the Wireless Remote Controller. 
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jellybean switch closure. Four AAA batteries provide 
power to the timer’s digital circuit (JK flip/flops and 
analog switches) via a Master Power Switch. The Ra-
dio Shack controller is powered by a nine-volt battery 
and has its own power-down circuits to limit power 
drain. 
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Figure 14.14.  Diagram of Switches for the Wireless Re-
mote Controller. 
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	Consulting Physical Therapist:  Meredith Reinhardt
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400
	I

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	I
	INDIVIDUALIZED WHEELCHAIR WORKSTATION
	
	Student Designers:  Karl Kuriger and Michael Moses
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PAGE TURNER FOR INDIVIDUALS WITH DISABILITIES
	
	Student Designer:  Thomas E. Mann Jr.
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BED-WHEELCHAIR TRANSFER SYSTEM
	
	Student Designers:  Tiffany Bristow, Todd Esse, Nathaniel Getzel, Frank Robertson and Alex Roxin
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	Platform/Ramp
	Pulley system
	Transfer Device
	Integration of Components







	PANTS AIDING DEVICE: AN ASSISTIVE CHAIR TO FACILITATE DRESSING AND UNDRESSING
	
	Student Designers:  Joshua L. Donay, Albert Ruiz, Eugene Detke and James Smith
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A TELEPHONE CONTROL UNIT TO FACILITATE DIALING AND ANSWERING
	
	Student Designers:  Scott Woeppel, Tim Gelnett, Tomas Czerwinski, Tom Seitz and Arvind Bhonghir
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	C
	CELLO SUPPORT: A WHEELCHAIR ATTACHMENT FOR CELLO PLAYING
	
	Student Designers:  Matthew Gounis and Andrew Tyo
	Client Coordinator:  Professor John A. Neal, Ph.D.
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Technical Advisors:  Daniel Cook, Kenneth Peebles and Roger Teagarden
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HEATED GLOVES
	
	Student Designer:  Wayne A. Willis
	Client Coordinator:  Chad Welles, Manzella Glove Company
	Supervising Professor:  Joseph C. Mollendorf, Ph.D.
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260-4400

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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


	I
	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	Tricycle Assembly
	Wagon Assembly







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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION:
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SIIMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

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







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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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




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


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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRTPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	
	
	
	
	
	USER INTERFACES







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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


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






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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

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

	INTRODUCTION
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