Chapter 16:   Machines

Lesson 1:  How do machines help people work?

In science, work means “using force to move an object a certain distance. “ 

No matter how much force you use, if something doesn’t move, you haven’t done work.  

To find how much work is done, use this formula.

WORK = FORCE x DISTANCE

Or…    W=FD

Work is measured in units called Joules.  The abbreviation for this is J.  

Example Problem.

W = 11N x 6M.  How much work is done?

66 Joules

The work done was 35J, and an object moved 7M.  What was the force used to move the object?  

35J = ?N x 7M.  = 5N

A machine is any device that helps people do work.  A machine can be quite simple.  

Simple Machines are machines that have only one or two parts.  

Examples of simple machines are chopsticks, a hammer, or a screwdriver.  

Compound Machines contains one or more simple machines among its many parts. 

Examples of compound machines-Wheel Barrel, Computer, or a car.  

Some machines decrease the force required to do a task.  An example would be a car jack.  If I tried to lift a car by myself, this would be impossible (unless you are Cooper).  But, when you use a car jack, the task becomes much easier.  

In order for a machine to do its job, work must go into it.  If you supply a force (a push or a pull) on a machine, you are doing some work.  

You might think that the amount of work that a machine does, is equal to the amount of work put into it.  But the amount of work done by a machine is less than the amount put into it.  Why Elle?  FRICTION!

When machines are working, they give off heat, because of friction.  This is from the moving parts of the machine.  

The more moving parts a machine has, the more work is lost to friction. 

To make machines more efficient, you need to reduce friction.  To do this you would use lubricants such as oil, wax, and grease.  

Another way to reduce friction is to use wheels, rollers, or balls.  

*Which of the following is an example of work?

A.  Hugging your Pillow Pet

B.  Pulling snakes out of the garden.

C.  Pushing your feet against the floor.  

D.  Pushing on a gigantic spider that does not move.  

*Nina and Bogs---NOT SASO push a box 6 M with a force of 300 N.  How much work is done?

-1800J (Work = Force x Distance)

*A jar has two lids that are the same size.  You can put one lid on by slamming down hard on it with your fist.  The other lid is a screw-top lid that turns on.  Which statement is true?

A.  Both lids require the same amount of work.

B.  Work is not done to put either lid on the jar.  

C.  The first lid requires more work than the second lid.  

D.  The 2nd lid requires more work than the 1st lid.  

*Which of the following is a simple machine?

A.  Tractor

B.  Bread Machine

C.  An Oven

D.  A Brick

*The amount of work a machine does is less than the amount of work put into it.  Why?

-Some work is lost to friction-

*People who design machines try to reduce the friction between the machines parts.  Explain why they do this and identify two ways you can reduce friction in machines.  

-Reducing friction makes machines more efficient.  You can use oil, wax, grease, wheels, or rollers.  

Lesson 2:  What are types of simple machines.  
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*Name all 6 simple machines.

1.  Pulley 

2.  Inclined Plane

3.  Screw

4.  Wheel and Axle

5.  Wedge

6.  Lever

All of these machines work in a unique way to help you do work.  

Lever- simple machine made of one or more bars resting on a support.  The support is called a Fulcrum.  

A Load is a force of an object on a lever.  

The applied force is called the Effort Force.  

The fulcrum of a lever is often found in the middle, but not always.  If the fulcrum is closer to the load, less force will be required to move the load, but the load will not be lifted as high.  

If the fulcrum is further away from the effort force, more force will be required but the load will be lifted higher.  

There are 3 types of levers…

1. 1st class lever- The fulcrum is found in the middle between the effort force and the load.  A 1st class lever such as a pair of pliers has the effort force at one end, the load at the other end and the fulcrum between them.

2. 2nd class lever- An example of a 2nd class lever would be a nutcracker where the effort force is at one end, the fulcrum at the other end and the load in the middle. 

3. 3rd class lever- an example of a 3rd class lever would be crab claws.  The fulcrum is at one end, the load is at the other, and the effort force is in the middle. 

· The support in a lever is called the FULCRUM.  

An inclined plane is a slanted surface.  

A ramp is an inclined plane that makes moving a load from a low place to a higher place easier.  

The inclined plane offers a trade off between distance and force.  Moving a load up a ramp takes less force than lifting it straight up.  But the load travels further up the ramp.  In both cases the same amount of work is being done.  

A Wedge is a simple machine made of one or two inclined planes.  The slanted edges of the inclined planes come to a point.  To do its work the wedge must be moving. A force directed at the flat end of the wedge drives the point forward.  The inclined planes of the wedge change the direction of the force.  An example of a wedge would be a saw, knives, needles, and axes.  

A screw is a modified inclined plane.   A screw is an inclined plane that is wrapped in a spiral.  The ridges on a screw are called threads.  A screw decreases force and increases distance.  Screws often are used as fasteners.  

The Wheel and Axle is made of a wheel with a rod joined at the wheel’s center. 

The diameter of the wheel is typically much larger than that of the axle.  The wheel turns through a much greater distance than the axle.  But the smaller turn of the axle is much more powerful.  

A wheel and axle can increase a force or increase the distance through which a force acts.

Examples of wheel and axles are Ferris Wheels, doorknobs, and tires on a car.  

A Pulley is a grooved wheel with a rope or chain around it.  A load is attached to one end of the rope and the effort force is applied to the other end.  

There are two types of pulleys: Fixed Pulleys and movable pulleys.  

A fixed pulley stays in one position as the wheel spins.  It lets you pull down on one end to lift up the load on the other end.  It changes the direction of the force, but it doesn’t reduce the effort force you must use.  A downward pull on the rope causes the load to move upward.  

A movable pulley is attached to the object being moved.  As a force is applied to the load, the pulley moves along with the load. Movable pulleys decrease the force you must apply, but the force you use is applied over a greater distance.  

A block and tackle pulley is when several pulleys are used with the same rope.  Each pulley added to the compound system reduces the amount of effort force required to lift the load.  A block and tackle with a lot of pulleys could help lift a very heavy load, such as a piano. 

Pulleys are used on blinds, elevators, escalators, even the rotator belt in a cars engine.  

Compound machines contain at least two simple machines.  

The benefits of all simple machines in a compound machine add up to benefit all of the compound machine.  

In a compound machine such as a sailboat, there are many simple machines being put to use to create a compound machine.  

The Jib- triangular sail that catches the wind and directs it to the bigger mainsail. 

The Boom-  swings freely around the mast.  A rope along the length of the boom controls which way it swings.  The boom is a lever, with the fulcrum at the mast joint.

The Winch-  cranks the rope in and out.  

The Keel- keeps the boat stable and moving in a straight direction.

The Propeller- Pushes the boat through the water.  

The Helm- kind of a steering wheel that can be used to change the direction of the rudder.  

*A screw is a modified inclined plane.

* Explain how the formula for work relates to the scientific definition of work!

-Work = Force x Distance.  This formula shows that work means using force to move an object a certain distance.

*How does a fixed pulley make work easier?

-It changes the direction of the force.  
*What kind of lever has the fulcrum in the middle?

-The 1st class lever.

*A child uses two inclined planes joined together at an angle to push through sand.  This machine is now a WEDGE.  

*In a lever, what happens if the fulcrum is close to the load?

Less force is needed to do the work.

*On a sailboat, the triangular jib sail acts as AN INCLINED PLANE.

*On a sailboat, a winch cranks rope in and out.  What kind of simple machine is a winch crank?

-Wheel and Axle

*Which of these simple tools is most closely related to an inclined plane?

A.  Wheelbarrow

B.  Flagpole

C.  Crowbar

D.  Shovel

(They give you a picture of a baseball player with a bat in his hands about to hit a ball)
The baseball bat is a type of simple machine.  What would best describe the bat?

-3rd class lever.

*In a wheel and axle simple machine, why is it important that the diameter of the wheel be greater than the diameter of the axle?

The wheel turns at a much greater distance than the axle.  This makes the smaller turn of the axle more powerful.  

