CONSTRUCTION  AND  USE  OF  A  SMOKE  BOX

Materials:


Cardboard Box (Cube Shaped)                    


Plastic sheet (4 mil or heavier)


Duct Tape


Rubber Bands (heavy)


Wood Block


Cup Screw Hook


Washer
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Construction Directions:

a.
Remove top of box and discard.

b.
Cut round hole in bottom of box.

c.
Cut a square piece of plastic so that it is 10 centimeters larger that the top of the box.

d.
Place the piece of plastic over the top of the box (open end) and duct tape it to the sides of the box making sure that the plastic is loosely covering the end.

e.
Place a 5 centimeter square piece of duct tape on both sides of the plastic at the center of the plastic.

f.
Place the wood block on the outside of the duct tape over the plastic and screw the cup screw into the block from the inside. You will need a washer so that the cup screw does not go through the plastic.

g.
Punch two holes through the bottom of the box on opposite sides of the circle opening halfway between the edge of the circle and the box.

h.
Thread a rubber band through each hole just made in the top of the box. Thread one end of the rubber band through the loop in the other end. Fasten the rubber band to the cup screw. Repeat for other rubber band.

Operation:

a.
Grab hold of the block and pull the plastic away from the box. When you let go, the plastic should snap back into the box pushing out a pulse of air.

b.
Aim the opening of the box at something that will move when hit with air and send a pulse of air towards it. Or aim it at the hair of a person and send a pulse. If it is working, you will see the object or hair move.

c.
Fill the box with some smoke and send a smoke ring on its way.

Extension:

a.
Cut a square opening in a piece of cardboard so that the opening is smaller than the circular opening in the bottom of the box.

b.
Hold or tape the cardboard over the round opening. Send a pulse of smoke through the square opening.

c.
Note...Must we agree with mathematicians who say they cannot make a circle out of a square???

Use:


When beginning the discussion of sound, one needs to make sure that students realize that once a vibrating object is set in motion with a frequency which they can hear, the sound that is created, must travel from the source to the ears of the person that hears it.


When the plastic is snapped sending out a pulse of air, nothing is seen emitting from the box. When students are asked if they saw anything, they respond with a no. When I talk they likewise hear something but do not see anything leaving my mouth. Sending out a pulse of air directed at a student will be felt by the student when the pulse reaches the student. Others may see the pulse arriving by the movement of the student's hair. (Most are amazed by the relative long time it takes the pulse to get there.) When a pulse of smoke is sent from the box, students can see the ring of smoke and the speed at which it travels. Thus one can relate to the students that something can travel from one place to another without being seen. (One must understand that with sound, particles do not travel from one place to another as the smoke particles in the shape of a ring travel through the air.)

Additional Extension:


Set up a row of dominos along the edge of the table. Ask the students how one can knock over the last domino at the far end with the domino at the near end. One answer given is to throw the domino and hit the other. In so doing, a physical object is seen going from the thrower to the last domino. A second answer given is to knock the first checker into the second so that each in succession knocks down the next one until the last domino is knocked over. When this is done, ask the students what traveled from the first domino to the last. Needless to say we saw the dominoes fall, one at a time but that noting physical traveled from the first to the last.  When we hear a person talk, we only hear what was said. And since we do, something must have traveled from the person who talked to us. We will need to investigate further as to what and how sound travels from one place to another.
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