Rube Goldberg Project – Science Fair 2012
Simple Machine Project: Don’t Forget to Brush!
Background:


Rube Goldberg – n. a comically involved, complicated invention, laboriously contrived to perform a simple operation. (Webster’s New World Dictionary)


Rube Goldberg was a Pulitzer Prize winning cartoonist who made simple, everyday tasks complicated.  He believed that there were two ways to do things, the simple way, and the hard way.  He felt most people tended to make things too complicated, and he depicted this idea to the extreme when making his cartoons.  If you’ve ever played the game “Mousetrap” you have had experience with a Rube Goldberg Machine.
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Flame from lamp (A) catches on curtain (B) and fire department sends stream of water (C) through window. Dwarf (D) thinks it is raining and reaches for umbrella (E), pulling string (F) and lifting end of platform (G). Iron ball (H) falls and pulls string (I), causing hammer (J) to hit plate of glass (K). Crashof glass wakes up pup (L) and mother dog (M) rocks him to sleep in cradle (N), causing attached wooden hand (O) to move up and down along your back.

Goal:

Your challenge, should you choose to accept it, is to put an appropriate amount of toothpaste on a toothbrush.  A seemingly simple task, but it is your job to complicate it.  You will use a series of simple machines in a minimum of a 20 steps in order to accomplish your goal.

Rules:

1. Like an architect, you must make a “blue print” drawing of your Rube Goldberg machine listing all twenty steps with the proper names of the different simple machines (lever, pulley, wheel and axle, inclined plane, wedge, screw).

2. You must have a partner, but you will each be expected to do work.
3. You must build and mount your apparatus on a wooden or solid platform.  Your project must be moveable and fit within the following specified dimensions:

a. Base: 1 meter (length) x 0.5 meters (depth)

b. Height: maximum 1 meter
4. Your machine must include a minimum of 4 different types of simple machines, but you can only use each machine type a maximum of 5 times (points will be deducted if you use one type more than 5 times).  You can use additional types of simple machines for extra credit. (In other words, your machine can have a minimum of 20 steps and a maximum of 30).
5. Each of the simple machines must be involved in the actual movement of the machine.  They must work together in succession to reach the end goal.  (If you use a screw, it has to work as a part of the machine to count, not just hold things together).

6. Each machine must be a simple machine that works independently.  You may not connect two together or it becomes a complex machine. (Ex: lever with a wedge glued on the end is still a lever – not a lever and a wedge).

7. You must first demonstrate your device verbally to the judges by explaining what it will do.  Your explanation must include all the proper terms to identify the simple machines.  You will have 3 minutes maximum to do this.
8. Then you will physically demonstrate your machine.  It must run for no more than 2 minutes per run.  Your machine must be started by hand, but you may touch your machine only to begin the process.  Everything else must be self-contained. 
9. If it does not work on the first try, you will be given one additional chance to reset and try again.

10. Your project will be considered successful if all of the requirements are met and the toothbrush has an appropriate amount of toothpaste on it in the end.

11. Any mess created by your machine, must be cleaned up by you.

12. You may not use game parts (if you are not sure, ask).

13. No open flames or anything that is toxic, dangerous, flammable, live animals/creatures, etc.  Please use good judgment when choosing your supplies.

14. Any loose or flying objects must remain within the set boundaries of the machine.

15. Any destructive action against another machine is grounds for disqualification.

16. If you are not sure… ask Ms. Brunjes.

Report:
1. Follow the same procedure for the write up as the other science fair instructions.

2. For objectives, explain what you are trying to accomplish with your complex combination of simple machines and what you hope to learn from the interactions.

3. For Equipment, list the materials you used in your machine.

4. For the Procedure, describe the step by step process of your machine.

5. For your Data, include a table of the type of simple machine used in each step of your procedure.

6. Your Results should include what was successful about your machine, and what was not successful.  Were there any ideas that you had to abandon because they did not work correctly?  How did you decide to replace them?  Include a sketch of your original design and a sketch of your final design to show how it evolved.  Were there any types of simple machines you did not use and why?
7. Be neat!  Especially with your drawings.
