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Introduction

Chapter 6 describes the sound system of the RCX and the way you can program
it to produce music. Here we are going to explore a more indirect way of per-
forming music, one where your robot actually plays an instrument.

The main difference between the two creatures described in this chapter lies
in their instruments. The first, a drummer, plays a custom LEGQ-made drum-set
specifically designed for the task, while the second, a pianist, performs on a real
piano. This diversity, as you'll see, reflects heavily on their architecture; the chess
machine of Chapter 20 taught you that interfacing LEGO with real-world
objects, no matter how common they are, is usually difficult and requires a great
deal of effort (and many parts!).

Creating a Drummer

The part you need to base your drummer design on, not surprisingly, s the drum
set. From what we know, LEGO doesn’t make any part that acts as a drum, so
you need to be imaginative and come up with an alternative. When we
attempted this, small cans first came to mind as an option, but then we felt a
more LEGO-like solution might be appropriate, so we started rummaging
through our drawers searching for a part that might provide the right inspiration.

That's when we came upon the wheel hubs. They seemed perfectly suited for
our goal, their shape closely resembling that of a real drum. The only missing part
was the “skin.” the diaphragm that covers drums and that produces the sound
when hit. A visit to the kitchen solved this problem, too: ordinary plastic wrap
provided us with an answer. We stretched two tight layers of it on one side of the
hub, secured it with a rubber band, trimmed the excess wrap, and our drum was
ready to use.

The second problem we faced regarded the sticks and, more importantly, the
percussion mechanism. Playing a drum is more a matter of speed than strength:
the stick must hit the drum very quickly and promptly withdraw, helped in this
by the bounce. We tinkered with some different mechanisms in order to emulate
2 human drummer’s swinging movement—with little success. Have you ever
banged your head against the wall searching for a complex solution, only to find
an answer that’s not only incredibly simple? Better late than never, we discovered
that an axle perpendicularly attached to the motor does the trick. Keeping the
motor powered for a very short time and then switching it into float mode
causes it to pass on enough speed to the “stick” that it bounces back with no

resistance.
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Building the Drummer

With the basic design and material problems solved, the rest of the robot came
together quite easily (Figure 21.1). It is, indeed, one of the simplest robots in the
book, made only from MINDSTORMS parts with a third (optional) motor
added in.

Figure 21.1 The Drummer
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The drum set contains a bass drum, a tom-tom, and a cymbal, though the
latter sounds rather dull, since it’s a piece of plastic rather
(Figure 21.2).
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Figure 21.2 Drummer Top View

Both the sticks and the pedal feature a slack belt that helps them return t
their neutral position (Figure 21.3).

Figure 21.3 Drummer Left Side View
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The entire drum set is attached to a base beam, which is connected to the
feet of the drummer so as to form g single, solid assembly (Figure 21.4)

Figure 21.4 Drummer Front View

Two 16 long beams run vertically across the back of the robot, supporting the
motors and the RCX (Figure 21.5).
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