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THE NATIONAL CHALLENGE IS :
Dispense an Appropriate Amount of
Hand Sanitizer into a Hand

National College Competition: Saturday, March 27 at 10:30 AM
National High School Competition: Saturday, March 27 at 1:30 PM
Where: Purdue University, West Lafayette, IN





http://www.rubegoldberg.com
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	Host
	Location
	Date
	Coordinator 

	Argonne National Laboratory

Argonne, IL  

Contest limited to first 12 teams to register. Up to 2 teams from each school may enter.

(Fee Waived ) 
	Chicago Children's Museum

Navy Pier, Chicago, IL 
	February 
	India Gordon

Phone: 630-252-5448
Fax: 630-252-3193
igordon@anl.gov


Rube Goldberg Biography

Rube Goldberg (1883-1970) was a Pulitzer Prize winning cartoonist, sculptor, and author.

Reuben Lucius Goldberg (Rube Goldberg) was born in San Francisco. His father, a practical man, insisted he go to college to become an engineer. After graduating from University of California Berkeley, Rube went to work as an engineer with the City of San Francisco Water and Sewers Department. 

He continued drawing, and after six months convinced his father that he had to work as an artist. He soon got a job as an office boy in the sports department of a San Francisco newspaper. He kept submitting drawings and cartoons to his editor, until he was finally published. An outstanding success, he moved from San Francisco to New York drawing daily cartoons for the Evening Mail. A founding member of the National Cartoonist Society, a political cartoonist and a Pulitzer Prize winner, Rube was a beloved national figure as well as an often-quoted radio and television personality during his sixty-year professional career. 

Through his "INVENTIONS", Rube Goldberg discovered difficult ways to achieve easy results. His cartoons were, as he said, symbols of man's capacity for exerting maximum effort to accomplish minimal results. Rube believed that there were two ways to do things: the simple way and the hard way, and that a surprisingly number of people preferred doing things the hard way. 

Rube Goldberg's work will endure because he gave priority to simple human needs and treasured basic human values. He was sometimes skeptical about technology, which contributed to making his own mechanical inventions primitive and full of human, plant, and animal parts. While most machines work to make difficult tasks simple, his inventions made simple tasks amazingly complex. Dozens of arms, wheels, gears, handles, cups, and rods were put in motion by balls, canary cages, pails, boots, bathtubs, paddles, and live animals for simple tasks like squeezing an orange for juice or closing a window in case it should start to rain before one gets home. 

Rube's drawings depict absurdly-connected machines functioning in extremely complex and roundabout ways to produce a simple end result; because of this RUBE GOLDBERG has become associated with any convoluted system of achieving a basic task. 

Rube's inventions are a unique commentary on life's complexities. They provide a humorous diversion into the absurd that lampoons the wonders of technology. Rube's hilarious send-ups of man's ingenuity strike a deep and lasting chord with today's audience through caught in a high-tech revolution are still seeking simplicity. 

Hardly a day goes by without The New York Times, National Public Radio, The Wall Street Journal or some other major media invoking the name Rube Goldberg to describe a wildly complex program, system or set of rules such as our "Rube Goldberg-like tax system". The annual National Rube Goldberg Machine Contest at Purdue University, which is covered widely by the national media, brings Rube's comic inventions to life for millions of fans. 

The work of Rube Goldberg continues to connect with both an adult audience well versed in the promise and pitfalls of modern technology (can anyone over 40 program their VCR?) as well as younger fans intrigued by the creativity and possibility of invention. 
Machine Contest History
The Rube Goldberg Machine Contest (RGMC) is named after the late cartoonist Reuben Lucius Goldberg. Having died in 1970, he lives on in the RGMC as puzzling machines with crazy mechanisms are built in the spirit of his illustrations.

For 55 years the award-winning engineer turned cartoonist drew machines and contraptions that satirized the new machines and gadgets being built. His drawings, using simple gadgets and household items already in use, were incredibly complex and wacky, but had an ingenious, logical progression to them. Goldberg’s inventions became so widely known that Webster Dictionary added the term “Rube Goldberg” to its listings, defining it as “accomplishing by extremely complex, roundabout means what seemingly could be done simply.” 

In the words of the inventor, the machines were a “symbol of man’s capacity for exerting maximum effort to achieve minimal results.” He believed that most people preferred doing things the hard way than using a more simple and direct path to accomplish a goal.

In 1949, at the peak of the Goldberg era, the two engineering fraternities at Purdue University, Phi Chapter of Theta Tau Fraternity and Triangle Fraternity, developed their own version of the Rube Goldberg Machine Contest. The contest was held as part of the Engineer’s Ball, also sponsored by the two fraternities. The contest died out with the Engineer’s Ball in 1955, when the two fraternities no longer sponsored the event.

In 1983, some members of the Phi Chapter of Theta Tau Fraternity became interested in an old trophy that they found while cleaning one day. It was the original traveling trophy from Purdue’s first RGMC. After diligently searching out information on the contest, they resurrected the event. They also made it a point to produce a guide for others to follow in order to successfully start a competition.

All the attention finally paid off in 1988 when the first National Rube Goldberg Machine Contest was launched. Nationwide television, radio and printed media attention promotes the growth of the contest to make it bigger and better each year. In 1992, the first contest appeared on television when Beyond 2000 came to Purdue to film the contest.

The popularity of the machine contest grows with each year that Phi Chapter of Theta Tau hosts it. Past national contest winners have been featured on Newton’s Apple, The History Channel, The Tonight Show Starring Johnny Carson, Late Night With David Letterman, ABC’s Jimmy Kimmel Live!, NBC’s Today Show, CBS’s This Morning, The CBS Evening News, CNN, and Good Morning America.

The RGMC now has the honor of being Purdue’s largest non-sports media event. Because of the dedication of the Phi Chapter of Theta Tau, the Purdue faculty and staff, and sponsors, the contest continues to grow.

The RGMC contest was expanded to the High School level three years ago with the support of the US Department of Energy’s Argonne National Laboratory and the University of Illinois, Urbana-Champaign.

      Recent past challenges have been: 

· 1987 Put Toothpaste on a Toothbrush 

· 1988 Adhere a Stamp to a Letter 

· 1989 Sharpen a Pencil 

· 1990 Put the Lid on a Ball Jar 

· 1991 Toast a Slice of Bread 

· 1992 Unlock a Combination Padlock 

· 1993 Screw a Light Bulb into a Socket 

· 1994 Make a Cup of Coffee 

· 1995 Turn on a Radio 

· 1996 Put Coins in a Bank 

· 1997 Insert, and Then Play a CD Disk 

· 1998 To Shut Off An Alarm Clock 

· 1999 To Set a Golf Tee and Tee Up a Golf Ball 

· 2000 To Fill and Seal a Time Capsule with 20th Century Inventions 

· 2001 To Select, Clean and Peel an Apple 

· 2002 To Select, Raise and Wave a National Flag  

· 2003 To Select, Crush and Recycle an Empty Soft Drink Can 

· 2004 To Select, Mark and Cast an Election Ballot 
· 2005 Remove Batteries in a two battery flashlight, install new batteries, and turn on the flashlight

· 2006 Cut or Shred into Strips 5 Sheets of 8 ½” x 11” 20 lb Paper Individually with a Shredder 

· 2007 Squeeze the Juice from an orange

· 2008 Assemble a Hamburger

· 2009 Replace an Incandescent Light Bulb with a More Energy Efficient Light Emitting Design
Rube Goldberg Machine Contest Rules and Regulations

Challenge 
· The challenge changes on an annual basis and will be posted on the official Rube Goldberg Machine Contest website (www.rubegoldberg.com). 
Machine Specifications 
· The machine must complete the task as described in the challenge. 

· The machine must be no larger than 6 ft x 6 ft x 6 ft. 
· Your machine can be larger if you choose to video tape it rather than bring it in.

· The machine must have a minimum of twenty (20) steps. There is no maximum number of steps. 
· Change this to a minimum of 15 steps.
· The machine must run for no more than two (2) minutes per run. 

· The machine will have a maximum twenty (20) minute reset time. 

· No corporate logos or names may be displayed on the machines. 

· No live animals may be used in the machine. 

· The machine must not imply profane, indecent or lewd expressions. 

· Any loose or flying objects must remain within the set boundaries of the machine. This includes, but is not limited to, drops of water, slivers of balloon, and other “small” objects. Steam and other gasses are exempt from this rule. 

· The machine may utilize one (1) air compressor hose and one (1) power cord. No other cords may be run to or from  the machine; however there is no limit to the number of hoses and cords utilized within the space of the machine. 

· No flames may be used on or within the machine. Electrical arching may be used upon approval of the contest Chairman. 
· Mrs. Fay and your parents must approve of questionable items
· No hazardous materials or explosives can be used on or within the machine. 
· Mrs. Fay and your parents must approve of questionable items
· The machine must be safe to the satisfaction of the RGMC officials. The contest Chairman must approve any questionable items prior to competition. 
· Mrs. Fay and your parents must approve of questionable items
· Any destructive action against another machine is grounds for disqualification.

Team Restrictions
High School
· Each team member must be enrolled as a full-time high school student. 

· Each team may have a maximum of 12 members. Only 2 may interact with the machine once the contest has begun. 
· You may have no more than 4 people in a group, and they must be enrolled in Mrs. Fay’s AP Physics class.  (However, you may enlist the help of anyone else who is willing to assist you!)
· The exception to this is if you form a group that builds a machine to be submitted for competition, then you must follow all the rules listed, without Fay’s exceptions.
· Each team must have a Teacher Advisor present at the competition. 

· Entries are accepted on a first-come, first serve basis. The host site will determine the maximum number of teams. 
Specifics for This Project:

GROUPS:

You may work alone or in a group with as many as four (4) physics students.  The people in your group must be from AP Physics.  If you can enlist the help of other friends, that is fine—I just cannot give them credit in their science class for the work they do to help you.
If you choose to submit your machine for competition, then you may work in a larger group as explained in the rules above.  The local contest is hosted by Argonne National Laboratory, and it is held at Chicago Children’s Museum at Navy Pier on in February.  Entries are accepted on a first come, first served basis so we would need to submit our application ASAP.  
EXPECTATIONS:

Task:

You must design a Rube Goldberg that will accomplish one of the tasks listed above (“Recent Past Challenges”).  If you have another idea for a task to accomplish, discuss it with your teacher.  It’s okay to be unique and creative!

Energy Conversions:
Your Rube Goldberg machine needs to use at least five (5) different types of energy.  At three distinct points in your machine you will need to calculate how much energy is in that part of the system.  You will need to label the different forms of energy and the three calculated energies in the steps on your diagram. 

Simple Machines:
You must incorporate all six (6) simple machines into your Rube Goldberg machine: inclined plane, lever, pulley, wheel and axle, screw, and wedge.

NO PIECES FROM MOUSE TRAP GAMES ARE ALLOWED!

Presentation/Diagram:
Although you will need to explain the physics of your machine when you present it to the class (or include the explanation in the video), it is in the diagram that you will provide the details of the energy types and conversions you used. This diagram should be detailed and well-labeled showing all the types of energy that apply to each step in your machine, along with a description of what conversions occur at each step. Each step must be numbered and then a flow chart needs to be written showing the conversions.  The three points you chose to calculate energy need to be clearly labeled on the diagram, with a description of how you calculated the energy at that point.  
Accountability:
You will be required to turn in rough drafts at various times, showing that work has been done on the project and that you are not waiting until the night before it is due to start working on it.  You must demonstrate the final product to the class.  If it is too large or unwieldy to bring to school, then you may make a (clear) video tape of it running, but the video must be turned in one day earlier.  If you choose to do this, be sure that you put it on a format that can be played at school: VHS, DVD, or an mpeg/avi on a CD or jump drive. 
Grading: (One letter grade will be deducted if the machine does not successfully achieve the task it is designed to accomplish.  Individual grades will be affected by a peer-review component and by attendance at the presentation.)
	
	A
	B
	C
	D
	F

	6 simple machines


Lever, Pulley, IP, W&A, screw, wedge
	6
	5.5 (car = W&A)
	5
	4
	3 or fewer

	At least 15 steps
	15
	14
	13
	12
	≤11

	5 different types of energy
	5
	4.5 
	4
	3
	≤2

	3 Energy Calculations
	3 Correctly Calculated
	3, but minor calc errors
	2 correct, or 3 w/ major errors
	2 w/ minor calc errors
	2 w/ major calc errors, or ≤1

	Diagram
	Accurate, Clear, Easy to Follow, Complete
	Complete and accurate, but unorganized, messy, or difficult to follow 
	Incomplete and/or Inaccurate, and unorganized
	Incomplete, Inaccurate, and very unorganized
	Incomplete, Inaccurate, and unorganized 

	Presentation
	Aesthetically pleasing, energy conversions described, simple machines highlighted, easy to follow
	Energy conversions described, simple machines highlighted, and easy to follow
	Lacking one: energy conversions described, simple machines highlighted, easy to follow
	Lacking two:

energy conversions described, simple machines highlighted, easy to follow
	Poorly presented, unable to tell what is happening, vague descriptions

	Progress Grades:
	
	
	
	
	

	
Names/Task
	Complete and On Time
	
	Incomplete or Late
	
	Not Completed

	
Rough Draft Diagram
	Clear Description of Machine, including energies, simple machines, and calcs
	
	Unclear and/or missing: energies, simple machines, or calculations
	
	Completed Poorly

	
Picture/Update
	≥ 5 Steps
	4 Steps
	3 Steps
	2 Steps
	1 Step


Due Dates/Timeline:
Wednesday, October 7
Group member names and task to be accomplished by RGM

Wednesday, October 21
Written or Drawn Rough Draft of Machine

Thursday, November 12
Written update: Changes Made, Photograph of current set-up


Point of No Return!  - After this date you may not change your task.

Tuesday, November 24
Videos are due (if it is too big to bring in)

Wednesday, November 25
PRESENTATIONS!!

