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Physics

Mr. Gabrielse


Name: __________________________
Date: ___________________________

How to Build a Speaker

Theory:


Sound waves are a series of rarefactions and compressions of the air.  To create a sound wave you need something to push the air back and forth.  We are going to use the lid of a 16 oz. plastic cup to create rarefactions and compressions in the air.  Any analog audio device sends waves of electricity that correspond to sound waves.  The waves of electricity create a magnetic field in the wire wrapped around the straw.  The magnetic field of the wire reacts with the magnetic field of the permanent magnet in the bottom of the cup.  That in turn causes the straw to move up and down with the waves of electricity.  As the straw moves up and down the lid does too.  As the lid moves up and down it pushes air back and forth to create sound waves.   

Diagram:
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Materials:


1 16 oz. plastic cup (courtesy of Dunkin Donuts)


1 X-Slot Lid (courtesy of Dunkin Donuts)


1 Straw


2 Ring Magnets


1 Fender Washer (small hole)


1 Fender Washer (big hole)


1 Bolt


1 Nut


1 Speaker Terminal

1 8” x 8” square of cardboard


30 ft of 34 gauge magnet wire
Instructions/Check List:

·   1:  Collect all available materials except the magnet wire.
·   2:  Lab Assistant sign off: ________________________________

·   3:  Put the bolt through the Fender Washer with the small hole.

·   4:  Secure the bolt with the nut.

·   5:  Let your two ring magnets stick together to form one big magnet.
·   6:  Place the magnet over the bolt and washer such that the bolt sticks through the hole 
 in the magnet.

·   7:  Push the bolt and washer to center the bolt in the middle of the magnet.

·   8:  Place the Fender Washer with the large hole on the other side of the magnet.

·   9:  Center the Fender Washer around the tip of the bolt.

· 10:  Place the bolt, washers, and magnet in the bottom of your cup such that the tip of the 

 bolt points up.

· 11:  Lab Assistant sign off:_________________________________

· 12:  Mark a 1” x 1” square hole in the side of your cup with a marker.

· 13:  Carefully cut out the hole with the provided knife.

· 14:  Hot glue the base of the cup to the middle of the cardboard square.

· 15:  Measure out 18 ft of magnet wire.

· 16:  Leave 6 in. leads on each end of your wire, wrap the rest of the wire around the 

       bottom inch of your straw.

· 17:  Use sandpaper to remove 1 in. of coating off each end of the wire.

· 18:  Test that the resistance of your wire is about 8.0 Ω with a multi-meter.
· 19:  Lab Assistant sign off:__________________________________

· 20:  Place the wire-end of the straw over the tip of the bolt in the bottom of the cup.

· 21:  Bring the 5 in. wire leads out of the cup through the square hole.

· 22:  Slide the lid over the top of the straw and attach to the top of the cup.

· 23:  Wind one of the scraped ends of your wire around one of the leads on the speaker 
       terminal.  Be careful to leave slack in the wire.
· 24:  Wind the other sanded end of the wire around the free lead on the speaker terminal.  
· 25:  Adjust the height of your straw so the tip just covers the end of the bolt.

· 26:  Test your speaker.  If you try to make it too loud the straw will melt.

· 27:  Teacher Sign off: __________________________________
· 28:  Hot glue the base of the speaker terminal to the cardboard.
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