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The 2008 ASME Design Competition is the design a robot capable of traversing and cleaning a
double pane window under its own power. The robot will simulate a robot being created to help a
disabled person clean a window that is not able to without additional help. The robot will
demonstrate a “proof of design” for a possible ongoing project to introduce the Winrobo as a
working window washing design into the commercial market. The robot must be able to fit
within a 300 mm x 600mm x 800mm box and weigh no more than 1 kg. The robot may be
autonomous or be controlled by remote control, and must not be touched or recharged at any
time during the competition run.
Our robot was designed to ascend and clean the first window, climb to the second, clean
it, and then return to the first position. Winrobo moves in a vertical direction only, with a wiper
to clean the portion of the window it does not pass over. The robot was intended to have cleaners
along its front and sides to clean the window which were walked over, and the wiper to clean the
rest of the window. Winrobo utilized a passive suction system to conserve energy by engaging a
servo to draw air and ‘suck’ the robot to the window, and use friction to keep the vacuum under

the suction cup. This method of suction allows for a conservation of energy since additional
servos must be used to move the robot. ‘Walking’ up the window ensures adhesion of the robot
to the window without a chance of slipping off and allowing for movement across the pane to the
upper panel.
We determined a series of objectives to achieve while the robot was operating on the
window to gain the highest score possible. First, stick to the window and remain there for five
minutes, thus ensuring at least meeting minimum criteria, second, moving up the first pane of the
window without falling to obtain more points. Cleaning the first pane with the cleaning arm
before moving onto the second pane was the third objective. After the robot cleaned the first
pane, it would move onto the second pane. This was considered the last objective since this
movement across the two panes was the most likely to lead to the robot losing the ability to
maintain its hold on the window.
Our most severe problem with the robot was the weight and attempts to make the robot
autonomous. Our initial calculations for the robot did not expect a greater than 1 kg weight, and
therefore only sought servos capable of pulling their respective loads of the robot with respect to
the 2.205 lbs weight limit. Our choice for building materials was correct; unfortunately we did
not invest in the correct servos. Had we bought the more expensive servos with the lighter
weight, we would have reduced the weight of the robot by .5 – 1 pound. While the Erector set
material proved effective at being completely compatible with its own parts, it too could have
been replaced with a more cost effective material such as lightweight metals which is currently
being used by the Electrical Engineering Department in the construction of their robots.
Our original design for Winrobo was very ineffective at climbing the window with even
the basic load applied to its body. The servos are able to move the robot at its optimal weight, but
the moment about the center of mass of the robot causes it to fall. We fixed this problem by
moving one of the suction cups on the robot, thereby allowing it to remain fixed to the window
without falling while moving. This new design does not add weight, nor does it require
significant change to the actual build of the robot. In addition to the new design, lighter and
smaller servos could have been used to decrease weight, as well as lighter building material.
The dual suction cups also were very hard to keep level with each other. This can be
solved by using just one large suction cup on the top. Additionally, the gears must be coated with
a tougher material to decrease wear and increase grip.
In the competition the suction robots were unable to keep themselves attached to the
window since they used an active suction system. Our passive suction system allowed our robot
to stick to our test window for an indefinite period of time since once it initiated suction, it did
not need to apply additional force. We feel that the wheeled designs are inefficient in their design
since they rely on friction to attach themselves to the wall, but also a large friction to move them,
thereby creating opposing forces which inhibit movement and suck power too quickly.
Our robot was successful in demonstrating our ‘proof of design’ and utilized many
unique systems allowing it to save energy and time while cleaning the window. Some better
choices in material and initial design would have yielded greater results and enabled Winrobo to
successfully compete and win the ASME Design Competition.

