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INTRODUCTION

As the development of advanced technologies accelerates, the need for high quality engineers will continue to grow faster than the available supply.  The challenges and opportunities could not be more exciting.  The Global Positioning System, once limited to strictly military use, now enables civilian motorists, boaters, and hikers to know their exact location by communicating with satellites in high geosynchronous orbits through the use of a hand held unit the size of a pocket calculator.  Advances in automotive technology have resulted in engines that achieve levels of efficiency and reductions in toxic emissions believed to be practically impossible a few decades ago.  Despite phenomenal progress in the application of computer technology, the digital age is still in its infancy as information, imagery, and audio/video data travels great distances at remarkable speed.  The development of technical triumphs such as these and many more await students pursuing a career in engineering.

The primary purpose of IDEAS 2008 is to expose students to the engineering methods and procedures used to develop a technical solution.  Participants will experience first hand, concept development, research, prototype development, test and evaluation, product improvement, and most importantly, the benefits of teamwork.  In some instances the students will experience development of logistics and operations procedures.  Although this activity is competitive in nature, all students will have the unique opportunity to explore their technical expertise and gain insight, which will be helpful in establishing career plans.

ELIGIBILITY

Participation is limited to students enrolled in any Okaloosa County high school, home schooled students sponsored by Okaloosa County and students enrolled in invited schools.  Each school is requested to field a nine-person team.  Schools with a reduced student body (K-12) may include middle school students if necessary to build a full complement team.  Only one student can register per entry and only one entry per student is authorized.  Schools are encouraged to hold an in-house competition prior to establishing their teams in order to allow maximum student participation; however, selection of the final nine-person team is at the discretion of the school administration. 

In order to compete, students must have participated, in whole or in part, with the development and fabrication of their entry.  Participation by proxy is allowed only with prior arrangement between the student (substitute) entering the entry, the student producing the entry, and the sponsoring teacher.  The entering (substitute) student must present a written authorization from the student who produced the entry.  This does not change the requirement for one entry per student.  A student can only fabricate one item, and a student can only enter one item.  Although every effort is made to deconflict the IDEAS competition with other known activities, it is ultimately the responsibility of the school advisors to ensure student availability is considered when identifying the participants to represent their school.

EVENTS

Competition will represent four engineering disciplines: aerospace, civil, and mechanical engineering and technical drawing.  
· The Aerospace Engineering event will consist of students building a rubber powered aircraft designed to achieve maximum time of flight.  
· The Civil Engineering event will require students to build a bridge from craft sticks designed to support a maximum load.  
· The Mechanical Engineering event will require students to construct a land vehicle from a mousetrap designed to achieve maximum distance using the provided spring as the energy source.  
· The Technical Drawing event will consist of a technical evaluation of the drawing or sketch each student submits for their airplane, bridge, or mousetrap car entry.  
Individual awards will be presented for first, second, and third place in each of the four disciplines.  Team awards for first, second, and third place will also be presented to the schools whose teams demonstrate the best overall performance, based on a composite point system.  

SCORING

Scoring the individual events will be based directly on the event performance parameter, i.e. seconds for the Aerospace event, pounds for the Civil event, and feet for the Mechanical event.  Team scores will be based on points and relative performance.  The highest scoring individual performance will be awarded 100 points and the lowest scoring performance will be awarded zero points.  All others will be scaled in between.  Points will be given for the technical drawings (drawings/sketches submitted with the entries).  Each will be given a score from 1 to 10.  The score for each drawing will be added to the team’s overall score (allowing a possible 90 points for a team).  All individual points will be totaled for a team score.  Consequently, a team with less than nine members will be at a disadvantage in the team competition, but unaffected in the individual competition. 

INFORMATION AND ASSISTANCE SOURCES

Sources from which students may seek advice, information, technical data, or assistance of any kind are completely unrestrained.  Libraries, faculty members, the Internet, technical professionals, and community organizations are all valid possibilities.  

ENTRY REQUIREMENTS

On the morning of the competition, each entry will undergo a technical inspection during registration.  Members of the Technical Committee will ensure entries are in compliance with the rules and technical specifications.  All questions regarding specification interpretation should be directed to the IDEAS point of contact (POC) well in advance to avoid possible disqualification.  RULES AND SPECIFICATION COMPLIANCE WILL BE STRICTLY ENFORCED.  
A maximum of three students from each team will participate in the first three disciplines.  Each entry must, as a minimum, be accompanied with a drawing depicting the configuration and technical features of the device.  The drawing format is unconstrained but, in the lower right corner, must contain pertinent data per the following example:



Engineer:   
Cal Q. Lus



High School: 
Boggy High



Entry:  

Mousestang

The drawing will be used as the entry form for each student’s entry, and will also serve in the Technical Drawing competition.  If the student is entering an item in substitution for another student, the student who made the item must give the substitute student a note authorizing him/her to enter the item.  The signature of both students and their sponsoring teacher must be on the note.  The note must be submitted with the drawing.  
Director’s note
There is one basic rule change this year.  The tie breaker for each event is the technical drawing.   The rule change will show up in bold type.  

2007 WINNERS

Team competition:  Baker School, 708.2 points
Aerospace:  Chance Lawhorn of Baker School, 139 seconds

Civil:  David Largston of Baker School, 814 pounds

Mechanical:  Amanda Hill of Baker School, 104 ¼  feet

Drawing contest:  Trey Monnin of Calvary Christian School 

THE EVENTS

AEROSPACE ENGINEERING
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MATERIALS:  Students should select materials with a high strength to weight ratio.  A commercially available model may be used as a baseline and optimized for peak performance within the confines of the gymnasium.

DIMENSIONAL CONSTRAINTS:  The wingspan of the aircraft shall not exceed sixteen (16) inches.  All other dimensions are unconstrained.

PAYLOAD:  No payload or landing gear will be required.

DESIGN CONSIDERATIONS:  The flight profile should consist of an ascending spiral turn of optimum radius and rate of climb and harmonized with the duration of taxable power.  The craft must use a fixed airfoil to attain vertical displacement.  Energy stored in the rubber must be transferred to a propeller that rotates in a plane approximately perpendicular to the forward direction of flight.  Helicopters, ornithopters, or wingless vehicles will not satisfy this requirement.  Use of parachutes, lighter-than-air gases, and mechanical launchers is prohibited.  

PROCEDURES:  Flight of aircraft will be initiated by a hand launch.  Under normal conditions, timing will begin at the launch and terminate when the aircraft touches the floor.  A 10-second launch window will be provided for each entry.  If an entry fails to fly longer than the 10-second window in the initial launch, an opportunity will be provided for a second and final launch.  Please note that a 10-second time penalty will be assessed for the second flight.  The momentary impact with walls, structure, etc., will not be penalized.  An aircraft entrapped for a perceptible amount of time and then freed will be penalized the period of entrapment (as determined by the judge).  When an aircraft is permanently entrapped, the clock will stop and the time until entrapment will stand as the score.   If a tiebreaker is necessary, the judgment of the best Technical Drawing will be used.  

DIRECTORS NOTE:  A period of time during the morning of the competition will be made available for those students who would like to fine tune their aircraft to the actual gymnasium configuration.  Recommend those students who would like to exercise this option have in their possession one or two backup aircraft and components to cover any contingency.  In addition, it is suggested that students develop a method for transporting the aircraft and storing it on the table in a manner that will protect the aircraft from damage.  
CIVIL ENGINEERING

[image: image4.wmf]OBJECTIVE:  Construct a bridge designed to hold maximum load.  

DESIGN CONSIDERATIONS:  The bridge must consist of two distinct, symmetrical sides connected such that an internal passage of specified dimensions continues unobstructed along the entire span.  Placement and configuration of material should be optimized for function rather than form.  A roadway is not required. 

MATERIALS:  The bridge will be constructed from 4 ½ X 3/8 inch craft sticks and Elmer’s Carpenter’s Glue.  The craft sticks can measure between 1/16 and 1/12 inch thick.  No other materials are authorized.  Craft sticks are readily available from Wal-Mart, hobby, and craft stores.

DIMENSIONAL CONSTRAINTS:  The structure shall be no less than 20 inches in length and will span a 19-inch gap.  The internal width of the structure shall be no less than 3.25 inches and internal height shall be no less than 2.25 inches, and must allow unobstructed passage of a “block of truth” as shown in the following figure.  No structure is permitted below a line that would extend between the contact points of the bridge and test fixture.  The bridge must accommodate and support a 3 X 3 X 2 inch load block in the center and provide access to slide a ¾ inch rod through the center of the block (see second figure).  The load block MUST be located no higher than one inch above a line that would extend between the contact points of the bridge and test fixture.

WEIGHT CONSTRAINT:  The bridge weight shall not exceed 250 grams.

PROCEDURES:  The bridge will be centered on the test fixture, and the load block and rod will be placed in the center of the bridge.  The load adapter will be attached to each end of the rod.  The load on the center of the bridge will slowly be increased until the bridge fails.  Failure is defined as the point at which catastrophic separation of members occurs or the lowest bridge members displace one inch.  If a tiebreaker is necessary, the judgment of the best Technical Drawing will be used.  
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MECHANICAL ENGINEERING

[image: image8.png]20 MINIMUM

HIGHEST LOAD
BLOCK POSITION

RS
~
\\\\
~
SO
\\ ~
S
/\»\\ 1.0 MAXIMUM
s SO
N\ Y
—_—— NNl i

FAILURE LINE

TEST FIXTURE

01300103 PDW



OBJECTIVE:  Construct a land vehicle from a mousetrap and, using the spring as the energy source, achieve maximum straight-line distance.

MATERIALS:  The vehicle shall be constructed from a 1 13/16 X 3 7/8 inch VICTOR mousetrap.  All other components such as wheels, gears, pulleys, cables, etc. are unconstrained.  No supplemental energy devices of any kind (rubber bands, additional springs, dead weights) are authorized.

DESIGN CONSIDERATIONS:  Only the trigger and hold down rod may be removed and discarded from the trap.  The system of the spring, kill bar, and wooden platform must remain unmodified and intact.  Adding additional turns to the spring or shimming the fixed end, bending the kill bar, decreasing the dimensions of the wooden platform or removing material to reduce weight are considered modifications and not authorized.  Drilling holes or cutting notches in the platform (e.g. for passing of a string or belt) would also be considered a violation.  Drilling holes for attachment of the mousetrap to the chassis, or attachment of drive train components, is the only allowed modification to the platform.  Initial forward motion must be accomplished by utilizing the 180 degrees of angular displacement of the kill bar to direct spring energy to one or more wheels through some mechanical means.  After the spring energy is fully or partially expended through the wheels, further travel by inertia is authorized.  The drive wheels can be the front or aft wheels.  The design must accommodate the launch mode described below.

DIMENSIONAL CONSTRAINTS:  In the relaxed mode, the vehicle height and length shall not exceed 10 inches.  In addition, the wheels shall not exceed 3 inches in diameter. 
PROCEDURES:  When directed, students will prepare their vehicles and assume the launch mode, with the forward most wheels behind the launch line.  The launch will consist of students holding the two powered wheels of their vehicle and releasing both wheels at the same time.  Holding back the kill bar and releasing the vehicle would be a violation of this requirement.  Barring any unforeseen circumstances, only one run will be authorized.  Straight-line distance from the launch point to the forward most surface of the front wheels will be measured and recorded as the score.  Any car touching the wall on the opposite end of the gym will be given full credit for traversing the maximum distance.  The maximum distance is defined to be the distance measured from the center of the launch line to the wall on a vector passing through the corner of the basketball court.  If a tiebreaker is necessary, the judgment of the best Technical Drawing will be used.  

TECHNICAL DRAWING:  
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Background:  While the drawing is only required to have a sketch of the item and the students name, school, and a name for the entry, it will be judged for quality and thus will obtain points for the teams.  The requirement for a quality technical drawing is designed to emphasize the need for clear presentation in engineering.  

Objective:  The technical drawing serves three purposes.  It serves as the entry form to enter one of the three events (Mechanical, Civil, or Aeronautical).  It serves as a method for tiebreakers.  And it serves as a competition in itself.  

Requirements:  The drawings must only meet the requirements specified for entering an item into the competition.  Only one drawing per entry is allowed.  Format is unconstrained.  Hand drawings and computer generated drawings will be held to the same standard of clarity and neatness, and will be judged equally.  Computer generated drawings must be original and accomplished exclusively by the student.  For maximum points, the drawing should reflect the entry accurately enough that someone who has not seen the item could successfully fabricated it.  If a scale drawing is made, the scale should be listed otherwise “not to scale” should be made clear.  

Criteria:  The judging criteria shall be ranked in the following order:  How well it reflects the design of the item, clarity, and neatness. 
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