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encoder, power regulator, relay, and LCD input 
resistance arrays are located on one board, and the 
amplifier circuit to drive the relay, the relay itself, 
and solenoid valve power supply connections are on 
the peripheral board. The LCD and keypad are fixed 
on the front panel of the machine, while the start 
button, valve select button and reset buttons are also 
on the front panel. The pneumatic assembly is 
installed at the rear of the box with a tube outlet 
passing through to connect to the helium gas 
supply. 

The Basic Stamp microchip (BS2e-IC) is the kernel of 
the entire system. The four data output lines and 
data available line of keypad encoder 74C922 are 
connected to the 4 input ports of BS2e-IC and they 
are scanned when data available input is high, to get 
the key code (0 to 15) pressed.  BS2e-IC has 4 output 
lines to send the high and low character to be 
displayed on the LCD, and also controls the LCD 
instruction or text mode read/write. BS2e-IC 
outputs a digital high signal to the input of the 
amplifier circuit, which is used to drive a relay to 
connect the 12 volt DC power supply to one of the 
two solenoid-valves.  There is a valve selector switch 
to enable one valve (for latex or foil balloon) at a 
time. A big round start button is used to issue a 
pulse signal to tell the BS2e-IC program that the user 
is starting the inflation. 

There is also an emergency reset button located on 
the front panel connected to the reset input of the 
BS2e-IC, which is used to reset the software 
program. When the program resets, all output is 
pulled down to low level voltage, stopping the relay 
and power to the solenoid valve thus restoring it to a 
normal closed state so that the helium gas flow is 
shut down. 

The cost of parts and materials was about $262. 

 

 

 Fig. 15.43.  Block Diagram of Hands-Free Balloon 

Inflator System. 

 

 

 Fig. 15.44.  Hands-Free Balloon Inflator System. 
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 WIRELESS PITCHING MACHINE 
 Designer: William P. Krzewick 

 Client Coordinator: Jim Diffenbacher 
 Supervising Professor:  Alan Rux 
 Assistive Technology Department 

 University of Massachusetts-Lowell 
 1 University Ave. 
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INTRODUCTION 
The Wireless Pitching Machine (Fig. 15.45) was 
designed to provide sensory stimulation and social 
interaction for children with limited motor skills. 
This device is a modification of a commercially 
available pitching machine.  A wireless controller, 
featuring large, easy-to-use buttons, was designed 
for the operator to pitch various types of pitches 
(curveball, fastball, etc.) to the batter. Upon 
completion, the pitching machine was presented to a 
client with poor motor skills who enjoys sporting 
events. With the help of this machine the child can 
pitch baseballs to his brother and participate in a 
league for children with special needs.  

SUMMARY OF IMPACT 
The design criteria for the pitching machine were 
defined by the capabilities of the client.  He and his 
family desired a device that would allow the client 
to pitch baseballs to other family members.   

TECHNICAL DESCRIPTION 
 The Wireless Controller 
A plastic box was used as the housing for the 
wireless controller. The box was painted black to 
disguise the electric wiring inside. Velcro was used 
to hold the battery pack in place, yet provide 
accessibility to change the battery in the future. 
Holes were drilled into the box to screw the 
jellybean buttons down and to allow the cords to 
run back inside the box. Metal standoffs were then 
screwed into the box to secure the circuit board. 
Finally, a hole for the transmitter antenna was made 
while a nut fastened it in place. 

A battery pack containing four AA batteries 
provided the power for the wireless controller. The 
12V setup featured an ON/OFF switch to conserve 
power when the machine was not in use. This 
battery pack was chosen because it uses standard 
AA batteries that can be easily replaced. Since the 

circuit consumed less than 70mA, this set-up was 
more than adequate. To distribute the power, a 5V 
voltage regulator was used to provide the correct 
voltage values for the logic circuitry. 

A four-input encoder (HT-12E) was used to select 
the motor speed via an antenna (TWS-434). When 
the red button was pressed, the motor changed to 
speed 1, and a left curve was thrown by the 
machine. When the yellow button was pressed, the 
motor changed to speed 2, and a fastball was 
thrown. 

 The Pitching Machine 
The pitching machine had to be modified. The 
plastic box for the motor control had to be raised up 
4 inches to allow room for a new circuit board. This 
was done by cutting four pieces of metal tubing 4 
inches in length and using them as spacers between 
the plastic motor control box and the machine itself. 
Four long screws were then run through the tubing 
to reattach the box to the machine. To cover the open 
space left by the spacers, four pieces of heavy duty 
black cardboard were cut to the appropriate shape 
and glued into place. Black was chosen to match the 
rest of the machine. Finally, a hole for the receiving 
antenna was made on the top of the box while a nut 
fastened it in place. 

A 12V deep cycle battery was used to power the 
pitching machine. This type of battery could be 
discharged completely and recharged many times 
without damaging the battery. Also, these batteries 
have a higher rating, meaning that the machine can 
run for a few hours before needing a recharge. To 
distribute the power, a 5V voltage regulator was 
used to provide the correct voltage values for the 
logic circuitry. 

To change speed, the antenna (RWS-434) received a 
signal from the wireless control box and output the 
signal to the decoder (HT-12D). If the signal was 
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valid the LED would momentarily light. This light 
was used to verify that an RF signal was being 
transmitted. 

The motor control chip was originally controlled by 
a mechanical knob. The connections to the knob 
were broken so that the decoder would control the 
motor speed instead. 

The decoder was also used to tell the carousel when 
to spin, allowing a baseball to be rotated into the 
launch chamber of the machine. A timing circuit is 
triggered by the decoder every time a valid signal is 
received from the antenna. However, the timing 

circuit must be triggered by a logic 0 when pin 17 
outputs a logic 1. To invert this signal, a multiplexer 
was recruited. 

To rotate a baseball into the launch chamber, a 555 
timing circuit was used. This circuit is activated 
when a valid signal is sent to the decoder and 
inverted by the multiplexer. A TIP31 transistor then 
provides the power to rotate the carousel motor to 
spin for about eight seconds, enough time for one 
baseball to rotate into the launch chamber. 

The cost of parts and materials was about $750. 

 

 

 

 Fig. 15.45.  Pitching Machine. 
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 HANDITALK COMMUNICATION DEVICE. 
 Designers:  Xuanvinh Q. Vu, Rath Chim, Jeong Lee 

 Client Coordinator: Jimmy, Edith Nourse Rogers Memorial Veterans Hospital, Bedford, MA 
 Supervising Professor:  Dr. Jesse M. Heines, Alan Rux 

 Computer Science and Electrical Engineering Department 
 University of Massachusetts of Lowell, 

 Lowell, MA 01854 
 

INTRODUCTION 
HandiTalk was designed to be a communication and 
typing program for individuals with speech and 
physical impairments. One of its main features is 
ease of use.  HandiTalk is a two-part system. The 
first part allows the user to type on a computer with 
look-ahead word selection features, or select 
preprogrammed messages from pictures (Fig. 15.47). 
The second part allows the user to have the 
computer speak the typed text or the requested 
message of the pictures for better communication. 

SUMMARY OF IMPACT 
The client can generate speech via HandiTalk. The 
product takes less than five minutes to learn to 
operate. It is easy and efficient for most patients 
with speech impairments to learn and use. 

TECHNICAL DESCRIPTION 
The input device is made from a momentary switch 
button. It is connected to a RS232 cable.  HandiTalk 
software monitors the state change of the host 
computer RS232 port. Every time the button is 
pressed down, the highlighted item on the screen is 
selected. The computer then generates speech 
corresponding to that item. 

The software has interfaces for the patient and the 
administrator. The administrator has the ability to 

control what the patient sees. The patient interface 
contains the Pictures and the Letters section. The 
Pictures section enables the patient to select from a 
table of pictures. The Letters section lets the patient 
spell out words to construct a sentence. The user can 
then choose to have the computer generate speech. 

The hardware, cost of parts, and materials was 
about $21. 

 

 Fig. 15.46.  Client, Students and Care Provider with 

Project. 
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 Fig. 15.47.  HandiTalk Displays. 
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