Unit:  Pressure
see examples at: http://www.rube-goldberg.com/

8. Pressure project; Option II:  Rube Goldberg

A.
Objective

1. The objective of this project is to build a “Rube Goldberg machine” which is triggered by a 100 won coin and ultimately pops a balloon using at least one pulley and one lever and one pneumatic device and one hydraulic device, in any order, which activate each other sequentially, depending on the previous action for their cause.

B.
Specifications
3. 1.
Each student will design and build their own machine from any material.  Students may use parts of toys and may use kits (like Meccano or Lego) except  kits designed specifically for a Rube Goldberg type construction.

2.
The Rube Goldberg machine must fit through the classroom door (measurement of doorway is student’s responsibility.)

4. All tests will be performed in the classroom on the day the project is due.

5. Machine must contain ≥ one lever, ≥ one pulley ≥ hydraulic device.

6. Wheels used to reduce friction do not count as pulleys.

7. Pneumatic is defined as a device which uses a gas to transfer force and pressure.

9. Hydraulic is defined as a device which uses a liquid to transfer force and pressure.

8. Including an inclined plane which moves the resistance up the inclined plane is necessary to earn an A+

a. Student will be permitted to start their machine a maximum of three times.  

b. If it does not complete the run after three starts it is considered “not working.”

c. Each restart is a grade reduction of half a letter (5% on a 10% per letter scale).
10. The machine must be activated by a falling weight and must demonstrate a series of actions in which each part is activated by the preceding action (in other words all the parts cannot be activated simultaneously by one action.)

11. Each machine must be necessary to reach the final objective in order to receive credit as a machine in the project.

12. Machine must have one linear function or a single sequence of events; no credit for parallel paths.

a. Energy in the machine may be only mechanical.  
b. Student may receive permission from the teacher in writing to use chemical and/or electrical energy devices but without written permission they are not allowed.  
c. Permission will be given only only when a neatly drawn plan for their use is submitted in physical copy to the teacher and at least 48 hours before the due time.
13. Stored energy sources are permitted (like falling weights or springs.)
14. Actions must be discreet and necessary for function; redundant or repetitive actions do not receive credit.
15. Student may do this project virtually using PHUN software, but they must have twice the required components: ≥ 2 unique pulleys (block and tackel does not count as both pulleys), ≥ levers, ≥ pneumatics, to earn up to B and must add ≥ 2 hydraulics to earn an A.  If doing the “PHUN” option, students should submit a diagram drawn by hand of their PHUN creation.  To see this program, go to:  http://www.phunland.com/wiki/Home or see the link on the •CLASS• page on http://www.jayreimer.com .
C.
Grading

4. 1.
This project is worth 30% of the unit grade and is required.

5. 2.
Minimum of passing grade will be awarded to student for designing and building a functioning machine that meets the specifications above.

6. 3.
A diagram is worth 10% of the unit grade.  The diagram details the kind and number of simple machines in your device. Diagram must be prepared before the period in which you demonstrate your machine and may not be altered during the due date.  Diagram should have each machine neatly drawn; should use a straight edge, should indicate direction and magnitude of forces, should identify mechanical advantage.
7. A machine which contains all required parts and performs at least the minimum number of actions with at least the minimum number of parts on the first event without requiring restart of repair and which contains hydraulics in addition to pneumatics will be awarded an A.  For this project hydraulics is defined as any device which uses liquid to transfer force.
8. A machine which contains all required parts and performs the minimum number of actions with the minimum number of parts (ie. without hydraulics) on the first event without requiring restart of repair is worth B.
9. Machines which contain all required parts and perform the minimum number of actions with the minimum number of parts but which require restart (maximum 3) or repair (maximum 3 times) will earn a C.
10. Bonus points apply to basic letter grade once the letter is established.
11. If student touches or intervenes during running of machine, then grade is reduced one letter (but no more than one letter).

12. Including a block and tackle is worth 5 points a maximum of two times and can be used either to reduce force or increase force.

13. Every simple machine included in the device beyond the mandatory three is worth a 2 point bonus.  (Each block and tackle is considered “one” simple machine.)  Maximum number of any simple machine is 5 (ex. 5 levers maximum).

14. Machine must complete its function within 5 minutes of being started.  5% bonus credit will be applied to this project grade if student designs project to take more than 4 but less than 5 minutes to complete task.
15. Bonus credit toward the paper test awarded for each device which performs its assigned task while using mechanical advantage.  The bonus credit is awarded as 2% for each device which employs mechanical advantage up to a maximum of 10 %. 
16. Maximum extra credit is 110%.
D.
Due Date

Rube Goldberg machines are due on Monday, December 8 at the beginning of class.

2. .
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Rube Goldberg walks in his sleep, strolls through a cactus field in his bare feet, and screams out an idea for self-operating napkin: As you raise spoon of soup (A) to your mouth it pulls string (B), thereby jerking ladle (C) which throws cracker (D) past parrot (E). Parrot jumps after cracker and perch (F) tilts, upsetting seeds (G) into pail (H). Extra weight in pail pulls cord (I), which opens and lights automatic cigar lighter (J), setting off sky-rocket (K) which causes sickle (L) to cut string (M) and allow pendulum with attached napkin to swing back and forth thereby wiping off your chin. After the meal, substitute a harmonica for the napkin and you'll be able to entertain the guests with a little music.








