Name of Event in Science:


     The Simple Machine of the Wheel and Axle: as a Water wheel.

Materials:

· Plastic Bottle
· Empty Thread Spool
· Index Cards
· Straw 
· Tape
· Glue
· String

· Paper Clip 

· Sink
· Running Water

Safety Considerations:
     Be sure to let the students know that the water faucet cannot be turned on to more than a slow trickle during this experiment. Otherwise, water will contact the spool too quickly and not allow for the string to properly wind itself around the straw. 

Relations to the Manitoba Science Curriculum:

     Grade 5 – Cluster 3: Forces and Simple Machines

     5-3-04: Identify objects in the school and at home that use wheel and axles, and describe the forces involved.

Procedure:


1.    Cut the top half off of a plastic bottle and cut two notches, ½ inch in width and 2 inches deep, in the top edge of the plastic bottle directly across from each other.


2.    Construct a water wheel by gluing a series of paper blades cut from index cards to the body of an empty thread spool.


     Q and A: What is a water wheel?

     A water wheel consists of a large wheel, typically wooden, with a number of blades or buckets arranged on the outside rim forming the driving surface. The wheel is mounted vertically on a horizontal axle that is used as a power take-off. Historic water wheels came in two basic forms – undershot and overshot.

3.    Push a straw (axle) through the center of the spool (wheel) securing the spool to the straw with tape. 

     Q and A: How does the wheel and axle turn?

     A wheel is a lever that can turn 360 degrees and can have an effort or resistance applied anywhere on that surface. The effort or resistance force can be applied either to the outer wheel or the inner wheel (axle).

4.    Cradle the ends of the straw in the cutout sections at the top of the bottle.


5.    Use tape to attach one end of a string to a paper clip and the free end to the straw.


6.    Place the bottle in a sink, under a faucet and turn on a slow trickle of water. The water should hit against the paper blades.

     Q and A: What is the use purpose for using a wheel and axle?

     Machines are used to reduce the amount of force required to do work, such as lift a load, but the trade off is that you must apply this force over a greater distance. Man has learned to use machines to help him do work - which in our situation means to move things.

     Examples of the Wheel and Axle:  doorknob, screwdriver (the whole screwdriver), handlebars on a bike, airplane propellers, helicopter blades, wheels on a car, and a bicycle.

7.    The spool and straw ‘work’ together and will rotate and the string will wind around the straw, lifting the paper clip. Effort Force is applied to a large wheel to turn the smaller axle. 

     Q and A: How is this determined as an example of ‘work’?

     The formula for work is: Work = Force X Distance. Force is the pull or the push on an object, resulting in its movement. Force is measured in newtons. Distance is the space the object moves. It is measured in metres. The work done is the force moved (in newtons), multiplied by the distance moved (in metres). 

Five Questions:

1.    What is a simple machine?

2.    How do machines help make our lives easier?

3.    What is work? How do we know if work has been done?
4.    How does a wheel and axle work as a simple machine?
5.    Why is a wheel a lever?

References to the Origin:

     In 3600 BC, the Sumerian people who lived in what is now the Middle East used crude wheels - wooden slabs with rounded corners. In about 3000 BC people in Asia were using carts, which had two solid wheels, joined together by an axle. Later, people discovered how to reduce the friction between the wheel and axle by putting grease between them. The Wheel and Axle is one of the most important inventions in history. 
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