Pushes & Pulls







NPES Panther Pete Science Lab– Grade 2  


	Center 3:  Simple Machines in Common Household Tools

	At this lab center today, we are going to look at a variety of common household tools and identify which type of simple machine it is. 

Activity 1:

Show students the model of each type of simple machine as it is discussed. 

1) Inclined plane/wedge
An inclined plane is a sloping plane for lifting heavy loads to high places.  The small weight car also has small wooden wheels (wheel and axle) and can be rolled up the incline.

The inclined plane is the simplest of simple machines because no part of it moves to make it work.  You move!  Another name for an inclined plane is a ramp!  An example of a ramp is a driveway that slants up (or down) to the house.  Other examples include: wheelchair ramps, mountain roads that zigzag or sidewalk ramps at the corner to cross the street.  

A wedge consists of two inclined planes back-to-back.  The wedge is the basis for all cutting tools - knives, razors, axes and even nails.  

2) Lever

A lever is a stiff bar that rests on a support (fulcrum).  It lifts or moves loads.

Levers are probably the most common simple machine because just about anything that has a handle on it has a lever attached.   All levers have a fulcrum.  A fulcrum is the part of the lever that lets it move.  Sometimes our hand is used for the fulcrum when we hold the machine.

3) Wheel and Axle

When people talk about inventions, the first one mentioned is always the wheel.  The wheel has been used as a useful tool for thousands of years.  There are different ways of using the wheel and axle model:

· Winding the cord to lift mass - raise the wheel and axle unit and set the boom so that it goes to the side.  Place the round end peg in the hole.  Drape the cord over the wheel and the other peg hangs down.  Rotate the round peg to wind up the cord.  This is like a crane.

· Turn the unit upside down so that it can roll on its wheel.  Move it back and forth and note how little force this takes.
The wheel and axle is a wheel with a rod (axle) going through its center.  The wheel turns around the rod or axle.  The axle may move with the wheel or separately.  

4) Screw

A screw is an inclined plane wrapped around a cylinder.  A screw lifts or lowers something and holds things together.  Examples:  meat grinder, corkscrews, adjustable legs on appliances 

5) Pulley

A pulley is a grooved wheel with a rope or cable around it.  

A pulley changes the direction of the force - you pull down to lift an object up.  

Most pulleys are used because it is easier to pull down (when you can use your weight and gravity) than to pull up.  A pulley makes work seem easier because it changes the direction of the motion to work with gravity.  

A pulley really saves effort when you have more than one pulley working together.  By looping a rope around two, three or even four pulleys you can really cut down on the effort needed to lift something. 

The wheel and axel model can also be used as a simple pulley:  raise the wheel and axle unit and set the boom so that it goes to the side.  Drape the cord over the wheel.

Activity 2:

Now have students take turns choosing an object from the bin and telling what simple machine(s) the item employs.  An item may be an example of more than one type of simple machine.  The center leader and/or the student can refer back to the models to reinforce the concept.  The items in the bin:

· Dust pan – incline plane

· Scissors – the edge of the blades are wedges; they are also an example of a lever (2 inclined planes connected by a pivot point create a lever)

· Nail – wedge

· Hammer – lever

· Pizza cutter – wheel and axle; the edge of the blade is also a wedge

· Rolling pin – wheel and axle
· Lint brush – wheel and axle
· Ice cream scoop – gears; also a lever

· Wrench – gears; also a lever

· Jar with lid – screw (inside the lid)

· Bottle opener – lever
· Tongs – levers

· C clamp - screw
· Flag and flagpole (photo) – pulley

· Stairs (photo) – inclined plane
· Slide (photo) – inclined plane












