








modulation (PWM) signals to the servo. The electronics inside the servo translate the
width of the pulse into a position. When the servo is commanded to rotate, the motor is
powered until the potentiometer reaches the value corresponding to the commanded
position.”"? T ended up deciding to use a regular servo that I would modify to
continuously rotate. This was so that the motor would be powerful, small and not overly
expensive. Modifying the servo gave me a chance to crack open the case and see how the
gears worked and gain a better understanding of the apparatus. I like the idea that
eventually solar cells could be attached as the power source to the servo, but were not
necessary for the initial trial. The servos would be powered by an electrical outlet which

most houses tend to have near windows until actual solar cells became involved.
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12 http://en.wikipedia.org/wiki/Servo
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I ended up using four sensors on the frame which in reality would be the
windowsill. These were attached to the servo motors which I placed a pulley system onto.
The pulleys would allow for the curtain to go both up and down. I found the right
amount of torque needed was not that much as the curtains were light and the motors
were strong. This meant that the pulleys did not have to be large nor the chord that

would be wrapped around them.

I had a friend write up a program for the arduino board which controlled the
sensors and servos. After a few trial and errors many of them resulting in the pulley
system I had created running off the tracks, we figured out the speed. The pulleys moved
the servos every 15 milliseconds. Any faster and the speed created too much force for
the servos to handle. The movement occurred only when light hit the sensors. When there
was no light the servo stopped spinning and the curtain remained still. The sensors placed

on each corner of the frame gives maximum coverage and exposure to sunlight.

“Photoshopped Images of Curtains in Various Scenarios”
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“Photoshopped Images of Curtains in Various Scenarios”

At first the curtain’s movement appears to be imperceptible but then the viewer
notices that apertures change and shift as do the shadows. I felt it was like watching a
time-lapse photo image of a flower opening up. This is exactly what I had been hoping
for, an organic looking curtain that moved on it’s own. The fact that it was not powering

itself was a minor blip on the radar, especially as it is a distinct possibility for the future.
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CHAPTER 5

CONCLUSIONS

“Photoshopped Images of Curtains in Various Scenarios”
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5.1 Beginning to End

My struggles with the curtain project have come full circle. I started out wanting

to invent a solar fabric that looked organic and cellular. I ended with a curtain which was
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indeed organic and cellular but instead of being powered by the sun it is controlled by the
sun. I struggled with the fact that I could not create my original concept. There were
times when I thought that I would have to give up completely and then I would have a
breakthrough. The delicate movement of the curtains has been the constant thread in the

project and I am very happy with the results.

The beauty and novelty of the curtain make it a piece that could work in many
applications. From the typical neighborhood household, to a hospital or large scale piece
in an airport. The materials used in the prototypes could all be scaled and modified and I
feel that this could potentially cover a very broad range of products. The organic looking
curtains could be used as screens, room dividers, hanging ornamental art, it could be used
both indoors and outside. Both motorized and manual options could be made available
which would give a broad range of price points. The structure is wire and copper which
means that the curtain could have conductive qualities. This will be incredibly helpful
when the solar power aspect becomes available. I will also continue to work on this in
different mediums from magnetic loops to rubber and plastic and glass. There are so
many possibilities with these curtains because of their simple yet elegant shapes that it is
an exciting time to finish the year as it feels like the beginning of something amazing

rather than a project coming to the end.
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