Engineering and Design Process


After seeing this year's Warp X game course, we began strategizing our game plan. Our initial thoughts were centered upon which tasks to complete on the game field. We took into account all of the ways that we could score points: hit the paddle, grab the dynamite sticks and alien balls, extract the noodles, pick up the bumble ball, and remove the rings. 
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Upon reviewing our choices we quickly decided that we should hit the paddle, because it would be an easy 10 points and also be crucial to breaking ties in the event that one should occur. Our first idea for additional points was to extract the noodles.  In extracting the noodles we began by dividing into groups and coming up with ideas for an arm and then doing some class collaboration and discussion. Several ideas came up, among which were a telescoping arm, a folding arm and an arm with a claw on it. Then, looking at the logistics of the game, we started thinking of an arm that would be able to poke into the foam noodle and then lift it up. A prototype of a folding arm was constructed using some pencils with holes drilled in them and then an aluminum product was created which looked stable enough to pick up multiple noodles.
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We built an arm for this purpose, but decided not to use it after all. This is because it would take a large amount of time out of the three minutes we are allotted to gain points.  Another reason was that we planned on stabbing the noodles with a screw which, as we later found out, would disqualify us for destruction of the playing field.  After looking at the other choices for gaining points, we decided that getting the alien balls and dynamite sticks would be too difficult to accomplish with our limited supply of motors, we also contemplated knocking the bin with the alien balls and dynamite sticks into the "dead zone" to prevent other teams from getting them, but later found that the bins were going be drilled in.  

Finally, we decided to aim for the rings and a bumble ball, since that they would allow us to gain the most points.  We knew that we needed two different apparatuses for this. The apparatuses would be required to grab the rings and place them onto the candle, as well as pick up the bumble ball to place it within our containment area.  One idea presented as an arm was similar to the folding arm that we tried to use on the noodles.  This would allow us to easily lift the rings to the height required to place them, while still maintaining the less than 24 inch rule.  The problem resulting from this idea was that our prototype was unable to lift the rings high enough to be placed.  Another [image: image3.jpg]


approach was to create a telescoping arm with PVC pipe, easily allowing us to reach the distance required to place the rings. However, this idea was not without drawbacks.  This concept had to be abandoned because the arm lacked the dexterity required to complete the tasks we had chosen.  The final and chosen concept was a claw that would grab the rings and turn them upside-down to place them onto the candle.  After conducting numerous experiments, we found that this was probably the most effective and efficient way to confront our problem.

Concept Promotion


The Norman North Robotics Team was extremely active in promoting our concept throughout the community. Currently, we are in the middle of acquiring business sponsors. Here is a list of business sponsors we have contacted and are requesting aid from:

Panda Garden

Hunan

Home Depot

Norman Regional Hospital

Eckerds

Target

Wal-Mart

Lowe’s Home Improvement

IGA Superthrift

Atomic Pop

Bank of America

ORRF

OMRF

As we can see from our list of supporters, the Norman North Robotics Team was active within our community, promoting our concept and representing the lesser known functions that Norman North provides.

Community and School Involvement


The Norman North Robotics team was very vigorous and full of zeal in trying to involve the community and getting support. For example, a photographer from The Oklahoman came and took our pictures.  Besides just taking our pictures, we are being featured in a news article.  In addition, we were on the “school channel.” We gave an inside tour to our school’s Media II class kids. Also, this allowed anyone with cable in our community, to tune in and witness our work on the designated school channel. We even went as far as to do the robot dance on TV. Lastly, we made posters to advertise our robotics club and to gain support for our accomplishments.  We got people in the school aware and involved by running announcements in our school bulletin.  The Physics Room also displayed an accurate and up to date schedule of our practice times and days.  An example of a poster we made, which we posted en  massé all over the school, will be on the following page.

Use of Available Technology

Website:

The Norman North robotics website was designed to be a forum to discuss robotics and an information center for our program. On our homepage we have an updated news section where we post our most recent developments. On the “About” section we have included a brief history of our program and some discussion about our successes, as well as some information about OKBest to the lay public. On the team section of our website we have listed our team members who have shown up for meetings and building sessions. On the “Notebook” section we have an online version of our notebook. On our “Forum” section, we have created a message board for other teams or interested individuals to post queries on. On our “Photo Gallery” section of the website we have pictures of the opening day at Oklahoma Christian University, class and group discussions, team members constructing the course, construction of the robot as well as our mechanical drawings which we sketched on the marker board. On our sponsorship page we have our letter which we sent to our prospective sponsors and information for firms interested in sponsoring us. On the “Links” section visitors can find links to both the OKBest website and the BEST, Inc. website.

Mechanical Drawings:
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 Here is a front and side view of the device used to capture bumble balls. 
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This was our proposed plan for extracting noodles.  The spike was designed to poke a hole in the noodle and withdraw it from the containment vessel.
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The illustration on the left was suggested to help guide for the device used to capture rings.  We decided against it and went without a guide.
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This is a sketch of a device that is designed to obtain rings by inserting the end into the rings and contracting.  They could be removed by expanding again.
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An early design for the wheels. In this sketch we were looking for a way to conservatively design our robot to fit into a 8 ft.3 box.
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Pictured to the left is a jointed arm that expands when the back is pulled down; another method suggested for extracting noodles.  Was built, but we decided against it to seek methods richer in points.
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This is a top view of a proposed base of the robot.  On the right is a bumble ball scooper.
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A bird’s eye view of the plan we decided to keep.  It has both the bumble ball capturer (up-left), and a rotating rod (bottom-right) made to obtain rings, drive to the candle, and then rotate over so the rings can slide off. We used a design like this to maximize our space limitations.
