Motor Generator

Category: Physics: Force & Motion, Electricity

Type: Make & Take
Rough Parts List:

Motors

Craft sticks

Straw

Electrical wires, 12” each
Holiday light

Baseboard, bigger than 5” x 5”
Paper clips

-3 | Batteries, Cor D

Aluminum foil

NP |PR OR[N W

2 Small wood blocks or bottle caps

Tools List:

Electrical tape

Hot glue gun

Video: https://youtu.be/a0qyS9mhbUM

How To:

Connect wires to a motor and glue it onto a craft Fill the tip of one end of the straw with hot glue.
stick with the shaft sticking off one end. Let the glue cool down.
Glue the craft stick to the edge of the baseboard.
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Push the glue-end of the straw onto a motor Glue two blocks onto the baseboard. Glue the
shaft. motor onto the blocks.

Set another motor onto the blocks. Measure and Fill the other end of the straw with hot glue. Let
cut the straw so that it will slide onto the shaft of the glue cool down and push the motor shaft into
this new motor. it.

Connect electrical wires to the motors. Attach paper clips to the free end of each wire.
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Glue a holiday light onto a craft stick. Wrap a piece of tape around the shaft of the
Glue the craft stick onto the baseboard, like the standing motor (so you can see if it's turning or
one with the motor. not.)

Place paper clips between and at the ends of Connect two wires from one motor to the battery
each battery. Wrap electrical tape around the pack. It should begin to spin, driving the other
battery pack. This way you can choose to run motor to spin. Connect the wires from the
your motor generator on one, two, or three second motor to the light and watch it turn on.
batteries.
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With the motors still spinning, connect the wires This project can also be made on a piece of
from the second, driving motor to the free cardboard with the motors glued onto the
standing motor and watch it spin. cardboard. Blocks of wood or bottle caps will
make it work a bit better.

Fine Points:

— If the straw is too short and stiff it may give too much resistance to the motors. It works better if it’s
long and a little bit floppy.

— Try different combinations of batteries connected to the driver motor, and connecting different things
to the driven motor.

— You can take off the straw and spin the driven motor with your finger and see if you can get the light
to light.

— After lighting the light with the driven motor, try connecting that same number of batteries directly to
the light and see if it is brighter or dimmer or the same.

— Try hooking up the wires oppositely to see what happens.

Concepts Involved:
* A motor can become a generator if its shaft is driven.
* Motors turn electricity into motion.
* Generators turn motion into electricity.
*  When electricity is turned into motion and then back into electricity, much energy has been lost in
the transition.

Focus Questions:

1. What is the point of the motor and the holiday light on sticks?

2. Can you make the motor generate electricity by spinning it with your fingers?
3. What is the difference between a motor and a meter?

4. Which takes more electrical energy to start, a motor or a holiday light?

Elaboration:

Inside a motor or a generator are magnets and coils of wire. When a magnet is moved near a coil of wire,
a current begins to flow through the wire. Likewise, when you send a current through a coil of wire, it
turns into a magnet (electromagnet) and can push or pull on another magnet.
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In this project, we hook batteries to one motor and it turns the batteries’ electricity into motion. Connect
that motion to another motor and it will convert the motion back into electricity. The first motor is
functioning like a motor, and the second one is functioning like a generator. You have to connect the little
generator to something to see if it is really creating electricity. You could connect it to a meter if you have
one. But a motor is a lot like a meter: the faster it turns, the more electricity it is receiving. A light also
acts like a meter: the brighter it is, the more electricity is flowing to it.

If you convert electricity to motion and that motion back to electricity, you will lose some of the energy
due to inefficiencies in the system, including friction and magnet loss around the edges of the magnets
and coils. This can be shown by connecting two batteries first to the motor-generator system that is
hooked to the light, and then directly to the light. When hooked directly, the light will usually be brighter.

Whether the light or the motor starts first depends on the insides of each one. You'll have to try it to
know for sure. Sometimes you can get the light to flash by spinning the generator it’s hooked to. When
you hook up a motor oppositely, it will turn the opposite direction, and when you spin in the opposite
direction, it will make the electricity the other direction (positive pole switched to negative pole). When
you hook a generator to something that uses a lot of electricity, it will be harder to turn. See if you can
see the motor lugging when you hook the generator to something.

Links to k-12 CA Content Standards:

Grades k-8 Standard Set Investigation and Experimentation:

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.

1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

1.1 Use estimation to verify the reasonableness of calculated results.

1.2 2.2 Apply strategies and results from simpler problems to more complex problems.

1.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems
and give answers to a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original
situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual
understanding of the derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other
circumstances.

© 2015 Watsonville Environmental Science Workshop. All Rights Reserved worldwide.
When linking to or using WESW content, images, or videos, credit MUST be included.



