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 Fig. 13.3a. Rear View of Client’s Wheelchair Shows the Open-ended Tubes Used to Attach the Trailer Ball Connector. 

 

 Fig. 13.3b. Adapted Stroller with Trailer Hitch and Trailer Ball Connector. 
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 INDEPENDENTLY-OPERATED LAPTOP 
MOUNTING SYSTEM 

 Designers: Jonathan Dennis, Peserai Chinoda 
 Client Coordinator: Michael Papp, Alabama Department of Rehabilitation Services 
 Supervising Professor: Alan W. Eberhardt, Department of Biomedical Engineering  

 University of Alabama at Birmingham, Birmingham, AL 35294 
 

 INTRODUCTION 
The Independently-Operated Laptop Mounting 
System was designed for a male in his early twenties 
who pinal muscular atrophy (SMA). This condition 
is characterized by muscle fatigue and muscle pain.  
The client had a laptop mounting system that 
permitted him to use the laptop, and that stored the 
laptop in a rear position during normal operation of 
his wheelchair.  The system required an aid to 
change the laptop position for use or storage.  As a 
result, the client‟s independence was restricted.  

The design was required to be detachable in order to 
ensure the original manual system would still be 
usable in case the new system was to malfunction.  
The device was also required not to exceed a 
clearance of four inches from the side. 

 SUMMARY OF IMPACT 
This device eliminates the need for an assistant each 
time the client wishes to use or store his laptop, 
thereby providing him with greater independence 
and improved quality of life. 

 TECHNICAL DESCRIPTION  
The system was designed using a CAD program 
(Pro-Engineer) to establish the necessary stroke 
lengths and attachment points for system actuators.  
A CAD image of the final design is shown in Fig. 
13.4. The approved design for the laptop system 
involved new structural stainless steel tubing with 
an inner diameter of 0.7 in., an outer diameter of 0.9 
in., and a yield stress of 75,000 psi.  Two linear 
actuators (Firgelli Automations) were attached to 
move the arm holding the laptop (3 in. actuator) and 

the main arm (4 in. actuator). The linear actuators 
are controlled by a timing system and two micro-
light switches.  The actuators are resistant to splash 
and dust damage.   The maximum force produced 
by the linear actuators is 110 lbs, which was 
determined to be more than enough to move the 
laptop from the rear storage location to the front of 
the wheelchair for use.  The actuators move at 1 in. 
per second, which translates into a total movement 
time of 10 seconds from storage to use position of 
the laptop.  Each one of the actuators was attached 
to the tubing using special brackets (Firgelli 
Automations) that allow movement of the arms in 
an arc.   

The torque required to lift the laptop lid was 
calculated to be 32 in-oz.  A small dual-direction 
rotary motor was used to open and close the laptop 
(Herbach and Rademan), which produces a 
maximum torque of 40 inch-oz.   

The motor was attached to the laptop cover by a 
small rod with a bracket attached at the end.  This 
bracket was attached to two thin strips of acetal-
delrin plastic that hold the cover in place while it is 
moving.  A control system composed of a 
programmable logic controller, relays, one micro-
light switch (Tash, Inc.), and three limit switches, 
was used in order to move the arms of the mount. 
The arms move to open and close the laptop.  The 
switches were mounted next to the joystick, which 
controls the wheelchair. Both the actuators and the 
motor run on the 24-volt source that powers the 
client‟s wheelchair.   

This device cost approximately $900.   
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 Fig. 13.4.  Pro-E Drawing of the Independently-Operated Laptop Mounting System. 
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 MODULAR COMPOSITE WHEELCHAIR RAMP 
 Designers: Genevieve Martin, Donald Pritchett, Jessica Robertson, Regina Scarber 

 Client Coordinator: Alan Eberhardt, Department of Biomedical Engineering 
 Supervising Professors: J Barry Andrews, Gregg Janowski, Uday Vaidya, Department of Materials Science and Engineering, 

Tina Oliver, Department of Mechanical Engineering 
 University of Alabama at Birmingham, Birmingham, AL 35294 

 

 INTRODUCTION 
A non- or semi-permanent wheelchair ramp was 
requested.  Careful consideration was given to the 
potential clientele and observation of housing 
subdivisions in the surrounding area.  It was 
concluded that the ramp would not be custom-
designed for one specific home. Instead, it would be 
sufficiently flexible in design to accommodate nearly 
all dwellings that use stairs to gain entry. 

The ramp had to comply with the American 
Disabilities Act (ADA).  ADA compliant ramps 
cannot have slopes exceeding a ratio of 1:12. The 
maximum rise for any ramp run is 30 inches.  The 
ramp landing had to be at least 60 inches long and at 
least as wide as the ramp run.  Both ramp runs and 
landings must have handrails, which must extend 
34-38 inches high. Handles must be easy to grab and 
remain rigid in their fittings. Handrail edges must 
be rounded; if they are circular, the outer diameter 
must be between 1.25 and 2 inches. They must 
extend horizontally above the landing a minimum of 
12 inches. The width between handrails must be at 
least 36 inches wide.  

Curbs are required on the ramp and landing and 
necessitate a minimum two inches in height.  The 
ramp must have edge protection, by means of either 
extended floor or curb/barrier protection. Other 
factors and project limitations included sensitivity to 
ultraviolet light, water absorption, corrosion, and 
supporting the live load of a person whose weight is 
in the 99th percentile, and who is in a motorized 
wheelchair. Modularity was also required, such that 
the ramp should be easily maneuvered by two 
average adults. 

 SUMMARY OF IMPACT 
There are a variety of ramps on the market today; 
however, most are very expensive. Many people 
who use wheelchairs cannot afford a very expensive 

ramp system. The current ramp system has the 
potential to be an improvement over commercially 
available ramps by providing an affordable and safe 
means to enter a home from a wheelchair. It helps 
the user to be more independent. 

 TECHNICAL DESCRIPTION 
The prototype system was comprised of two pieces: 
one sloping and one landing platform made from a 
sandwich composite which would minimize weight.  
The legs of the structure contained a mechanism for 
height and slope adjustments to provide maximum 
flexibility.  The rails were prefabricated and held in 
place by custom-made aluminum brackets.  

The ramp deck was built of carbon fiber, a 
polypropylene honeycomb core, 1-inch square steel 
tubing, 0.75-inch square steel bar, epoxy resin, and 
polyurethane stiffeners coated with fiberglass. The 
ramp and landing were constructed by hand. The 
steel bar was cut to length and ground to form a 
tight fit in the ends of the steel tube when driven 
into place. The tubing was then welded to form the 
outside dimensions of the ramp deck. The railing 
was made from 6061 aluminum and connected with 
couplings fitted with set screws. Post testing 
included testing the deflection of the deck and 
strength of the legs and bolts. The result was a 
composite ramp system that was modular, but 
heavier and more expensive then desired. The 
manufactured platform pieces were too large for 
easy assembling.  The ramp landing was not as 
strong as desired, but corrections in manufacturing 
errors promise to increase stiffness in future designs.  
For future work on this project, stainless steel tubes 
will be replaced with fasteners.  Vacuum Assisted 
Resin Transfer Molding (VARTM) will be used 
instead of hand lay-up.  Materials will be ordered 
much earlier to extend the period needed for 
revisions. 
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 Fig. 13.5. Composite Modular Ramp System. 
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