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Unit 2: Design and Problem Solving

“Rube Goldberg”

Student Activity Sheet

Name: ______________
Date: _______

Introduction: Engineers and engineering technicians work together using mathematics and science principles to solve problems.  Very often a working model of the solution is developed to insure compliance.  During the lesson, you will be exposed to a Rube Goldberg activity that helps you identify the difficulties engineering groups face while developing solutions.  You will be given a specific problem to solve and will be expected to work in engineering teams to produce a working model, produce sketches, CAD drawing, and give an oral presentation demonstrating your solution.
Who and what is Rube Goldberg?

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. 

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. 

Problems that a Rube Goldberg might solve:
· to Keep Shop Windows Clean 

· Simplified Pencil Sharpener 

· Dodging Bill Collectors 

· Keep from Forgetting to Mail your Wife's Letter 

· Picture Snapping Machine 

· Safety Device for Walking on Icy Pavements 

· How to Keep the Boss from Knowing you are Late for Work 

· How to Tee up a Golf Ball Without Bending Over 

· Our Special Never-Miss Putter 

· Golf Inventions 
Illustration examples:

Rube Goldberg stands in front of an x-ray and sees an idea inside his head showing how to keep shop windows clean.
    Passing man (A) slips on banana peel (B) causing him to fall on rake (C).   As handle of rake rises it throws horseshoe (D) onto rope (E) which sags, thereby tilting sprinkling can (F).  Water (G) saturates mop (H).  Pickle terrier (I) thinks it is raining, gets up to run into house and upsets sign (J) throwing it against non-tipping cigar ash receiver (K) which causes it to swing back and forth and swish the mop against window pane, wiping it clean.
    If man breaks his neck by fall move away before cop arrives.
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Picture Snapping Machine
    As you sit on pneumatic cushion (A), you force air through a tube (B) which starts ice boat (C), causing lighted cigar butt (D) to explode balloon (E).   Dictator (F), hearing loud report, thinks he's been shot and falls over backward on bulb (G), snapping picture!
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*For you to know
Six simple machines:

1. Pulley- A pulley is a simple machine that uses grooved wheels and a rope to raise, lower or move a load.

2. Lever-A lever is a stiff bar that rests on a support called a fulcrum which lifts or moves loads.

3. Wedge- A wedge is an object with at least one slanting side ending in a sharp edge, which cuts material apart.

4. Wheel and Axle- A wheel with a rod, called an axle, through its center lifts or moves loads.

5. Inclined plane- An inclined plane is a slanting surface connecting a lower level to a higher level.

6. Screw- A screw is an inclined plane wrapped around a pole which holds things together or lifts materials.
The Design Process to solve a Rube Goldberg
1. Understand the Problem

a. What is the problem asking us to do?

b. Do we have specific limitations on materials, time, etc.

2. Create Concepts-
a. Brainstorming

b. No idea is wrong at this point

c. Come up with as many possible solutions a possible

d. The first solution is not always the best

3. Select Concepts

a. Pick the best idea and go with it

4. Decide how to make it

a. What are we going to use to complete the task?

b. Who is going to do what?

5. Design Details

a. Sketches

b. 3D drawings

c. Create to specifications

6. Fabrication 

a. Use safety

b. Putting the device together
7. Test

Assignment: I will give you a Rube Goldberg design brief on the task that you and your team members are to successfully complete.  Go through the design process to help you complete the task.  Make sure and choose a leader for your group.  Also, choose a recorder to keep notes as you move through the process.  Develop 5-10 questions along the way that can be answered before the product can be manufactured.  This is a team effort.  Everyone needs to be involved.  Keep a portfolio.  In this you will have notes, sketches, ideas, questions CAD drawings and anything else for the completion of the task.   
Sources
http://www.rube-goldberg.com/html/bio.htm
http://www.rube-goldberg.com/html/picture%20snapping.htm
http://www.mikids.com/Smachines.htm
Standards covered
Standard 8: Students will develop an understanding of the attributes of design.

Benchmarks:

H. The design process includes defining a problem, brainstorming, researching and generating ideas, identifying criteria and specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a model or prototype, testing and evaluating the design using specifications, refining the design, creating or making it, and communicating processes and results.
I.  Design problems are seldom presented in a clearly defined form.
J.  The design needs to be continually checked and critiqued, and the ideas of the design must be redefined and improved.
K. Requirements of a design, such as criteria, constraints, and efficiency, sometimes compete with each other.
 Standard 9: Students will develop an understanding of engineering design.

Benchmarks:

K. A prototype is a working model used to test a design concept by making actual observations and necessary adjustments.
L. The process of engineering design takes into account a number of factors.


 Standard 11: Students will develop abilities to apply the design process.

Benchmarks:

M. Identify the design problem to solve and decide whether or not to address it.
N. Identify criteria and constraints and determine how these will affect the design process.
O. Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final product.
P. Evaluate the design solution using conceptual, physical, and mathematical models at various intervals of the design process in order to check the proper design and note areas where improvements are needed.
Q. Develop and produce a product or system using a design process.
R. Evaluate final solutions and communicate observation, processes, and results of the entire design process, using verbal, graphic, quantitative, virtual, and written means, in addition to the three-dimensional models.
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