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Curiosity Guide #804 
Electric Motors 
Accompanies Curious Crew, Season 8, Episode 4 (#804) 

 

Battery Train 
Investigation #5 

 

Description 

“I hear the train a coming.  It’s coming round the track!” 

 

Materials 

• Lithium AA or AAA batteries 

• 8 round neodymium “ of the same diameter or slightly larger than 

the batteries 

• 5/8” wood dowel of a slightly larger diameter than the battery and 

magnets 

• 20-gauge copper wire with no insulation 

• Drill 

• Gloves 

 

Procedure 

1) Put on gloves.   

2) Place the dowel and one end of the wire into the chuck of the 

electric drill. 

3) Clamp the chuck tight. 

4) Hold the wire in one hand while turning the drill on. Begin twisting 

the wire tightly around the dowel.  Make sure the wire doesn’t 

overlap on itself. 

5) Open the drill chuck and remove the dowel.  Then slide the coil of 

wire off the dowel. 
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6) Make two magnet stacks of 4 magnets each, and then orient the 

stacks so that the two stacks repel.  While in that arrangement, 

place one of these magnet stacks on each end of the battery.  

7) Insert the battery and magnets into the coil and gently push until 

the assembly fully enters. 

8) What do you notice? 

9) What happens if you curve the coil? 

10) What would happen if you lengthened the train by adding more 

batteries and magnets? 

   

My Results 
 

  



3 
 

Explanation 

When the battery train is inserted in the coil, the train takes off and 

runs through the coil.  The train can even go around a curve.  If the coil 

is long enough to make a circle, the battery train will keep driving.  As 

soon as both magnet ends enter the wire,  a closed short circuit is 

created through that small section of the wire coil.  As soon as the 

electricity begins to flow, a magnetic field is created.  This magnetic 

field reacts to the orientation of the permanent magnets. The 

magnetic field pulls on one end and pushes the other.  Because lithium 

batteries are lighter than alkaline batteries, the battery train can 

travel more quickly with less friction.   

Think and learn: It seems strange to think that flowing electricity will 

make a magnetic field, but Hans Orsted, a Danish physicist, 

accidentally made that discovery in 1820.  He showed how a wire 

carrying electricity would make compass needles line up with the 

generated magnetic field.  In 1829 Joseph Henry discovered that he 

could increase the strength of an electromagnet by wrapping a lot of 

wire coils around an iron core.  Henry made an electromagnet that 

could support 2,063 pounds!  These discoveries contributed to the 

development of electric motors. 

 

 

Parents and Educators: use #CuriousCrew 
#CuriosityGuide to share what your Curious 
Crew learned! 
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