Musica II: Torsion Drum, Buzzer, Maraca, Chirper, Flute

Make your own symphony.

Parts:

Torsion Drum

1 Low cup, #1 recyclable plastic
(can bend without breaking)

2 Beads

String, kite

Heat shrink plastic to cover both
ends of cup

Double-sided tape

12" | Dowel, 4"

Buzzer

1/2 | Paint paddle

String, strong

1 Rubber band, fat

3” | Dowel, 14"

Black tape

File folder or thick paper

Maraca

2 | Salsa cups

2 | Palitos de paleta
Duct tape

Beans and sand

Chirper
1 | Film can with lid Extra Tools:
itr,‘?g Drill
n}le Drill platform
Nai 15/64” bit
l C clamp
Flute Scrap stick of wood
1 | Straw
- — . Black tape
1 | Film can with lid (or 2 film cans ; -
i ; Blow drier for torsion drum
without lids)
Hole punch
White or black tape
How To:

Torsion Drum
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Cut the bottom off a low cup. Clap a scrap stick of wood so that it sticks out over the side of the table.
Drill four holes in the side of the cup, midway between the rim and the bottom. These holes must be
directly opposite each other; in other words, 90 degrees apart.

\

Tie beads onto the ends of two short strings. Insert the other ends of the strings into two opposite hole in
the cup and hold them so that they just reach the center of the bottom of the cup. Tape them at that length
on the inside of the cup.

Stretch a piece of heat-shrink plastic over the end of the cup. Pull it down snug and stick it to the double-
sided tape on two sides. Move 90 degrees, pull it snug and stick it down to the tape again.
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Do the same to the other end of the cup. The heat-shrink plastic surfaces are the heads of the drum.

Gently heat the two heads with a blow drier until you get a nice ring when the beads hit.
- g7

Buzzer
Cut off half a paint paddle and four bits of dowel the width of the paint paddle.

From the file folder, cut out a tail of any shape. Glue it on the paint paddle toward on end.
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Tie a strong string onto the paint paddle such that the end of it extends from the paddle in the opposite
direction from the tail. Wrap a rubber band around the paint paddle, bridging all the dowels. Hold the
end of the string ti

Maraca
Put some beans, rice or sand in a film can and put on the lid.

[ 4

Tape a Popsicle stick to the top of the film can. Shake it to make a noise. Adjust the amount of material
inside until you get the sound you want.
-

Chirper
Make a small hole in the base of a film can with a nail. Cut a piece of thin string and pass the end of it
through the hole into the film can.
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A ’rf :
Make a knot in the str

Cut a rough rectangle out of the side of the film can. Use a knife to make a small hole and then make it
better with scissors. Find an open space and spin it at arms length. Listen for the chirping sound.

Flute

Punch a hole in a film can as far in as your punch will allow. Punch two holes side by side on the opposite
side of the can. Then punch two more holes side by side in another film can.

(This toy can also be made from a single film can with a lid. Experiment with different numbers of holes.)

Tape the two cans together neck to neck. Put the double holes on the same side.
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Put a piece of tape crossways at the tip of a straw. Tap the straw to the film can just in front of the single
hole. The flute will work the best if the tape is squashing the tip of the straw a bit making a smooth, wide
flow of air across the hole.

Blow through the straw gently. Make small adjustments to the straw and tape (distance from the hole,
amount of squashing, etc) and continue blowing until you get a sound. Cover and uncover the holes to
make different sounds.

Concepts:

*  When something is vibrating, it sends out waves traveling in all directions. These are called sound
waves and can travel through lots of things, but they can’t travel through a vacuum. Because of
this, there is no sound on the moon or in outer space.

* The frequency of a sound vibration is called pitch. The pitch of something vibrating is related to
its tightness: Tighter things tend to have higher pitches, looser things lower pitches.

* The amplitude of a sound vibration is called volume. The more energy you put into an instrument,

the bigger amplitude of vibration can happen and the louder it becomes.

Focus Questions:

In each instrument, what is vibrating?
How could you make the each instrument louder?

How could you change each instrument’s pitch?

W nhpoe

Why does the chirper stop and start?
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Elaboration:

You can learn something if you try to locate exactly what is vibrating in an instrument. The torsion drum
has two tight heads that should ring when you hit them. That ringing means they are vibrating, though it
is difficult to see. If you put a pinch of sand or flour on one of the heads, you can see it dance. The buzzer
has two stretched rubber bands being driven to vibrate by the wind passing them as it is swung around.
The maraca has mostly disorganized sound, or noise, as the beans hit the walls of the salsa cup, with

perhaps a slight ring in the background if the salsa cup is tight enough.

Vibration is hardest to identify in the chirper and the flute. They are making sound in the same way that
you make sound when you whistle. In each case, you force air over or through a small opening. The
pressure inside the film can (or your mouth) rises and falls over and over, and a vibration is set up in the
air itself. You can’t see it, because you can’t see air. This only happens to the chirper when it is oriented
so that the breeze is blowing across the hole at just the right angle. The film can is spinning, thus it only
chirps as the hole passes the proper spot. Sometimes you can jump start it by setting it spinning as you

toss it into a swing. Sometimes it will stop chirping if the string is wound up tightly.

The buzzer’s pitch is easily changed: the two sides of the rubber band can be stretched tighter or looser.
The flute has holes that may be covered or left open, effectively changing the pressure inside the film can,
and thus the pitch. The pitch of the chirper and the maraca is pretty much set by their size and material
they are made from. The torsion drum’s pitch depends on the tightness of the plastic, as you can observe

when you heat it up.

Thanks to the Jeanna Barret and Frederica Perriott of the New Orleans “My House” Science Workshop for
the idea of making a drum with shrink-wrap plastic. Thanks to Maurice Bazin for introducing me to the

subtle complexity of the chirper.

Links to k-12 California Content Standards:

Grades k-8 Standard Set Investigation and Experimentation

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:
1.0 Students make decisions about how to approach problems:
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1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.
1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

2.1 Use estimation to verify the reasonableness of calculated results.

2.2 Apply strategies and results from simpler problems to more complex problems.

2.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems and give answers to
a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual understanding of the
derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other circumstances.

Grade 2 Standard Set 1: Physical Sciences
The motion of objects can be observed and measured.
1.g. Students know sound is made by vibrating objects and can be described by its pitch and volume.
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