ABSTRACT
People everywhere have difficulty transporting bulk materials in moderate
amounts, particularly when the materials must be carried up stairs or over hills and rough
terrain, or when the space available for moving the materials is too small to allow
conventional automotive vehicles to be used. We were challenged to design a small
transporter that could be guided by one person and could deliver moderate amounts of
granular materials. The constraints of the competition set requirements for power, size,
and time, limiting our design options. A total of ten standard batteries could be used, and
no outside manual forces could be used in the ten minutes the transporter has to
maneuver through the obstacle. The entire transporter and its controls must fit inside a 25
x 25 x 30 cm box in order to meet the maximum size requirements.
To prove the our concept we designed a prototype system that transported a
granular material (rice, in this case) up and down a stair setup, and emptied as much rice
as possible into a receiving container within a ten-minute time limit. In this ten-minute
period we set up our device and ran as many trips as possible, but we could only place the
rice in our device in the loading area and could only empty it into the receiving area from
the last step. If we desired to make multiple trips, we had to return to the beginning by
way of the steps. The amount of rice per trip was up to our team.
Our final design consisted of a transporter equipped with an arm and a ramp being
used as both a simple machine and a device to carry the granular material. The granular
material was loaded in the starting area and then the transporter placed the ramp in front
of the first stair. After releasing the ramp the transporter traveled onto the next stair and
then used the arm to lift the ramp and place it in front of the next stair. Once the
transporter was at the top of the obstacle it turned ninety degrees to the right and placed
the ramp on the final stair. The transporter then traveled down to the final stair, lifted the
ramp, and unloaded the granular material into the loading container. Clearly, our final
design incorporated the ideas of simplicity and accessibility.
The level of competition at this years A.S.M.E. design competition was higher
then in previous years. Our payload would not have won the overall competition but
would have placed our transporter closer to the top five. The transporter never got up the
ramp due to low power from the batteries due to previous testing. Our fresh set of
batteries was stolen before the competition leaving us with drained batteries. Overall, we
achieved our design goals and had a solid showing for our first robotics experience. We
placed seventh in a field of seventeen competitors.

