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Work on building's walls has been performed by several methods including gondolas or ropes.
Safety of those works can be improved by attaching workers or the gondolas to the wall's surface.
Attachment by negative pressure of a suction cup is one of the attaching methods which is expected by
researchers to improve this problem. The reason is that, the current wall of buildings is usually made
from glass or is a flat painted surface. It is possible for a suction cup to attach strongly to flat walls.
However, when the negative pressure of the suction cup decreases, the attachment force decreases too
and it stops functioning as an attachment.

A design for a lighter and smaller suction cup mechanism is necessary for small gondola and worker
on the wall. In this research, a new method to keep suction cup's negative pressure by using only
passively mechanism is studied. From the theoretical results, attention is paid to the suspension force as
a method of passively keeping the negative pressure.

The current passively suction cups use a cam suspended mechanism, however, this research proposes
spring suspended mechanism of suction cup. The temporal changes of negative pressure when various
suspension mechanisms are used are analyzed and compared. The new evaluation methods which are
using input energy, integral value of inner pressure, and negative pressure decrement speed are defined
in this paper. With these evaluation methods, it is shown that the proposed design using a spring
suspended mechanism has better performance over current designs.

A prototype of the suction cup with proposed spring suspended mechanism is developed and the
actual inner pressure keeping is verified with experiments. Based on the results of experiment, the
superiority of keeping inner pressure of spring suspended is discussed and future tasks of this research
are discussed.



