Simple Machines

Education for Parents

[image: image1.wmf][image: image2.png]Typically, machines are intended to reduce the amount of force required to move an
object. But in the process, the distance is increased. A wheel chair ramp is easily
visualized example of this relationship. While the amount of effort and strength is reduced
(force) the actual distance is significantly increased. Therefore, the amount of actual work
is the same.

While the typical application of machines is to reduce effort or force, there are important
applications of machines where this is no advantage - that is force is not reduced, or
there is actually a decrease in advantage - that is, force is increased.

The best example of a machine that provides no advantage is a simple or single pulley. A
single pulley only changes the direction of the effort force. A curtain pull is an example.




Are These Machines?
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A teeter-totter or seesaw is an example of a class-one lever. The balance
point, or fulcrum, is somewhere between the applied force and the load.
This type of lever (class one) has three parts: the balance point or
fulcrum, the effort arm where the force or work is applied, and the
resistance arm where the object to be moved is placed.

Teacher Notes:

The nail bar is also a lever, but it is a class-two lever (if you use the right
end of the nail bar shown in the picture). A class-two lever is a lever with
the effort and resistance forces on the same side of the fulcrum. To pry
the nail with the right end of the bar shown, the fulcrum is the tip, the
nail head applies a resistive force, and at the opposite end is the effort or
work. Another example of a class-two lever is a wheel barrow.

Teacher Notes:
The wheel chair ramp is an inclined plane. Although the distance up the
ramp is greater than the distance straight up, less force is required.

Teacher Notes:
The screw is actually just another kind of inclined plane.
It is basically an inclined plane that is wrapped around a cylinder.

Teacher Notes:

A fishing pole is a very good example of a third class lever.

In this class of levers, the force arm lies between the fulcrum and the
load arm. Because of this arrangement, a relatively large force is
required to move the load. This is offset by the fact that it is possible to
produce movement of the load over a long distance with a relatively
small movement of the force arm. Think of a fishing rod! Because of this
relationship, we often employ this class of lever when we wish to
produce large movements of a small load, or to transfer relatively low
speed of the force arm to high speed of the load arm. When a hockey
stick or a baseball bat is swung, a third class lever is in effect. The elbow
acts as a fulcrum in both cases and the hands provide the force (hence
the lower arm becomes part of the lever). The load (i.e. the puck or the
ball) is moved at the end of the stick or bat. Example of third class
levers are: a fishing pole, a pair of tweezers, an arm lifting a weight, a
pair of calipers, a person using a broom, a hockey stick, a tennis racket,
a spade, or a shovel.





