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Electromagnets 
A magnet is a material or object that produces a magnetic field. This magnetic field is invisible but is 

responsible for the most notable property of a magnet: a force that pulls on other ferromagnetic 

materials, such as iron, and attracts or repels other magnets. 

   

Therefore, an electromagnet is a type of magnet in which the magnetic field is produced by electric 

current. The magnetic field disappears when the current is turned off. Electromagnets are widely used 

as components of other electrical devices, such as motors, generators, relays, loudspeakers, hard disks, 

MRI machines, scientific instruments, and magnetic separation equipment, as well as being employed as 

industrial lifting electromagnets for picking up and moving heavy iron objects like scrap iron. 

 

Magnets have a “North” and “South” pole.  The two 

poles attract the opposite pole and repel against any 

matching poles.  In an electromagnet, the poles can be 

switched by reversing the direction of the electrical 

current. 

 

 

Electric Motors 
Electric motors are everywhere! In your house, almost every mechanical movement that you see around 

you is caused by an AC (alternating current) or DC (direct current) electric motor. 

An electric motor is all about magnets and magnetism: A motor uses magnets to create motion. If you 

have ever played with magnets you know about the fundamental law of all magnets: Opposites attract 

and likes repel. So if you have two bar magnets with their ends marked "north" and "south," then the 

north end of one magnet will attract the south end of the other. On the other hand, the north end of 

one magnet will repel the north end of the other (and similarly, south will repel south). Inside an electric 

motor, these attracting and repelling forces create rotational motion. 

http://upload.wikimedia.org/wikipedia/commons/4/41/Simple_electromagnet2.gif
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In the above diagrams of brushed motors, you can see two magnets in the motor: The armature (or inside rotor) 

is an electromagnet, while the field magnet (outer) is a permanent magnet (the field magnet could be an 

electromagnet as well, but in most small motors it isn't in order to save power).  As the inner arm spins, the 

brush connections constantly change the positive and negative poles of the inner electromagnets, creating 

force. 

 

 

 

 

 

 

 

The motor to the left is actually one of the first ever 

made, in 1827 by Hungarian physicist Ányos Jedlik. 

The first electric car, the German made Flocken 

Elektrowagen, 1888; 20 years before the Model T!

 

Generators 
By reversing the action of an electric motor, it can be used to produce electricity.  As the axle is turned, 

permanent magnets force electrons in the wire to move, generating current.  Using a small DC motor, 

we can connect an LED and spin the motor to create light. 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=RZlGtLmkwud5bM&tbnid=XbxH4tH3XR2XtM:&ved=0CAgQjRwwADhf&url=http://en.wikipedia.org/wiki/Electric_motor&ei=J3BgUuHGCKXyigK-xYGYDw&psig=AFQjCNHAKYp_o2MIqQ2InRUlXTzJwvQf-g&ust=1382138279208435
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Above is a brushless DC motor from an old computer.  Brushless motors have permanent magnets on 

the inside and electromagnets on the outside, and are more efficient as generators. 

Making a simple motor 
1) Using 22 gauge or thicker coated copper magnet wire, wrap around an object (like a battery) about 

25-30 turns.  Now carefully pull the coil off of the form, holding the wire so it doesn't spring out of 

shape.   

2) To make the coil hold its shape permanently, we will wrap each free end of the wire around the coil 

a couple of times, making sure that the new binding turns are exactly opposite each other, so the 

coil can turn easily on the axis formed by the two free ends of wire, like a wheel.  Feel free to use 

scotch tape or electrical tape to do the job. The important thing is to keep the coil together, and to 

have the two ends of the wire anchored well, and aligned in a straight line, so they form a good axle. 

 

3) Now is where the secret trick comes in, the thing that makes the motor work. It is a secret trick 

because it is a small and subtle thing, and is very hard to see when the motor is running. Even 

people who know a lot about motors may be puzzled until they examine it closely and find the 

secret.     

 Hold the coil at the edge of a table, so the coil is straight up and down (not flat on the table), and one of the 

free wire ends is lying flat on the table. With a sharp knife or sand paper, remove the top half of the insulation 

1 2 3 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=f_ve49P_XNwvOM&tbnid=VEKB4tModlhx0M:&ved=0CAUQjRw&url=http://www.hpiracing.com/en/brushless&ei=w6phUpSbLMqpigL0-4HwAg&bvm=bv.54934254,d.cGE&psig=AFQjCNFz7DCpadJ1alXuAImdVjHrh2kB4Q&ust=1382218315267275
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from the free wire end. Be careful to leave the bottom half of the wire with the enamel insulation intact. The top 

half of the wire will be shiny bare copper, and the bottom half will be the color of the insulation. (See figure 3) 

The idea behind the trick is that the armature is going to rest on two supports made of bare wire. These 

supports will be attached to each end of the battery, so electricity can flow from one support into the armature 

and back through the other support to the battery. But this will only happen when the bare half of the wire is 

facing down, touching the supports. When the bare copper half is facing up, the insulated half is touching the 

supports, and no current can flow. 

The next step is to make the axle supports. These are simple loops of wire that hold up the armature and allow it 

to spin. They are made of bare wire, since they will also act to get electricity to the armature. 

Take a stiff piece of bare wire (copper or brass will work, as will a straightened paper clip) and bend it around a 

small nail to make a loop in the middle, as shown in the photo below. Do the same to another wire, so you have 

two supports.  Attach these to a stand (you can use a battery as a base), and suspend the coil through the 

support holes.  Under the coil, attach a magnet to the base. 

 

Spin the armature gently to get the motor started. If it doesn't start, try 

spinning it in the other direction. The motor will only spin in one 

direction.     

 If the motor still doesn't start, carefully check all the electrical 

connections. Is the battery connected so one support touches the 

positive end of the battery, and the other touches the negative end? Is 

the bare copper half of the armature wire touching the bare support 

wires at the bottom, and only at the bottom? Is the armature freely 

spinning? 

If all these things are correct, your little motor should be spinning 

around at a pretty fast rate. Try holding it upside down. The motor 

should spin in the opposite direction if the magnet is on top instead of 

on the bottom. Try turning the magnet upside down and see which 

http://www.wikihow.com/images/3/3c/Build-a-Simple-Electric-Motor-Step-10.jpg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=km-7MlX72iyniM&tbnid=fRAyyAwUXXIfvM:&ved=0CAUQjRw&url=http://www.physics.sfu.ca/teaching/demonstrations/demos/simplemotor&ei=-MNhUqj-KsWtigLu24DgCA&bvm=bv.54934254,d.cGE&psig=AFQjCNF5f36g9gNajpHUN45uPnzAKKPtmg&ust=1382225271432363
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direction the motor spins.  
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