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Simple Model of a Generator

Before, While, or After?
Before You Go

Materials
Neodymium Magnets (2 packs ¾” Neodymium Ring or Disc Magnets - Home Depot)
Copper magnet wire AWG 30 (at least 2 oz. or 4 oz. spool)
Transparencies 8 ½” by 11” (3-4, repurposed are ﬁne) or other ﬂexible clear plastic sheet
Red or green LEDs (1-2)
Alligator clip wires (2)
Wooly Willy or Magnetic Field Viewer
Transparent Tape
Ruler
Marker pen
Scissors
Old corrugated box (small)
Small strip of ﬁne grit sandpaper
Small piece of wood and a large metal nut that will ﬁt through a ¾” tube
Small towel
Procedure
1. Use your ruler and pen to mark the middle of an 8 1/2” x 11” transparency along the tall edges. Draw a line between
the marks and cut the transparency along the line. You should end up with clear sheets measuring 8 1/2” x 5 1/2”. Roll
the clear sheet loosely around your magnets to form a tube 5 1/2” long. Be sure the magnets have enough room to
slide through the tube because you will be dropping the magnets into the tube. Tape the tube. (Picture 1)
2. Cut two round cardboard rings to slide over the tube, outer diameter 2 ¼” and inner diameter big enough to slide
over the tube. Slide the rings over the tube to the middle, separating them by 1”. Tape them to the tube. (Picture 2)
3. Hold the tube and 6” of wire in your hand and start winding the wire between the two cardboard rings. Wind 300
turns. Count carefully and move the wire back and forth so as to distribute the wire evenly. (Picture 3) Poke a hole in
each cardboard ring. Push one wire end through the hole to the outside of the ring. Push the other wire end through
the other ring. Tape the wire ends to the tube.
4. Use the sandpaper to remove about ½” of the shiny enamel coating from the wire ends. Sand gently until you see
the copper wire.
5. Attach an alligator clip to each wire end being sure the clip is on the copper wire you just exposed. Attach the other
end of the alligator clips to the LED leads (the shiny wire legs), one clip on each lead.
6. Hold your tube straight up over a soft surface (like a towel). Drop the magnet through the tube.
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What did you see?
Hold the tube sideways, slide the magnet into the center of the wire loop, and hold the tube still.
What did you see? Or not see?
What do you do to make the LED light up?
Use your Wooly Willy or Magnetic Field Viewer to look at the magnetic ﬁeld of the magnet. Place the small piece of
wood and the metal nut on the Wooly Willy or Magnetic Field Viewer.
Do the ﬁelds look diﬀerent or the same as the magnet?
Drop the small piece of wood through the tube. What happened? Drop the metal nut through the tube. What
happened? Drop the magnet through the tube? What happened?
Which items caused the LED to light up? What do you think is happening?

You can explore more ;
-with other magnets that may be diﬀerent sizes, shapes, or diﬀerent material. Use your Wooly Willy or Magnetic Field
Viewer to study the ﬁeld lines of the magnets. How can you tell if one magnet is stronger than another? Try your
magnets in your generator. How does the strength of the magnetic ﬁeld aﬀect the LED?
-by making other tubes with fewer turns. Does the LED still light up with 100 turns? 200 turns?
-by turning the tube sideways, placing your hands over the ends of the tube, and shaking the tube back and forth so
the magnet moves in and out of the windings. Does it matter how quickly you shake the tube back and forth?
The Science Behind It
This simple generator explores the relationship between changing magnetic ﬁelds and electricity. Placing a loop of wire
within a changing magnetic ﬁeld induces a current in the loop. Michael Faraday developed a formula to predict the
voltage that would be present across the ends of the loop. It is known as Faraday’s Law and says that the voltage is
dependent on the strength of the magnetic ﬁeld in the loop (how strong was your magnet?), the rate of change of the
magnetic ﬁeld in the loop (how fast did the magnet drop through your loops), the surface area of the loop (what if you
had a bigger loop?), and the number of turns in the loop (what if you used 100 turns instead of 300?). Knowing this,
you can explore what happens in your simple generator if you use diﬀerent magnets, make the magnet travel slower
or faster through the tube, try bigger or smaller loops, and change the number of turns in your loop. Can you predict
what will happen to the voltage when you make one of these changes?
In this simple generator we kept the wire loops still and moved the magnet. But you can switch that around by keeping
the magnet still and moving the wire loops. The results will be the same!
Believe it or not, this technology is still used in power plants today. Their generators are based on Faraday’s Law! Of
course, power plant generators are much larger with a more sophisticated construction than our simple generator, but
the principle is the same; a changing magnetic ﬁeld through a loop of wire induces a current. Thanks Michael Faraday!
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Completed Simple Model of a Generator
Supporting File 1 - Printable templates or additional information
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Supporting File 2 - Printable templates or additional information
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