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Abstract

“TEAM KING ” consists of Sixth Grade Students from @ithe King Catholic School
in Mesa, Arizona. Christ the King is a K-8 Elementariq&xd and our
computer/technology classes have been very tradititasdes of key boarding , power
point and charts and graphs. This is our first attemptiltifig a robot and the students
were very concerned that they could not accomplightésk. After researching the
website from last year’s Challenge, it was agreedweashould purchase the basic robot
kit and build the basic “no frills” robot as directedtiie kit. Then, changes,
modifications and adjustments could be made as we thawggbtneeded. Parents
became involved as we needed to locate and purchasendaisagerials. Everyone in
the class agreed that our best resource was our Numbgrdtiteer, and Industry
Advisor, Mr. Dave Zavaleta, whose experience and knowlpdgeed invaluable to us
all.






The Process of Building the Robot and the Challenge of Dgn
The first thing we did was to go through the instructiand divide the class into teams
with each team having a specific job to construct a gaheorobot. We put the frame
together as directed by the kit. We discussed the missid the required moves of the
ROV; not only did it need to move back and forward inwlager, but also up and down
through the water. We also spent a lot of time tallabgut the balance of the ROV and
the need to keep the weight of the parts evenly distiblEveryone in the class seemed
to have a different idea of where and how to mounvén®us components of the ROV.
We finally agreed that the best solution was to ask [eiveZavaleta) to help by
constructing a platform on which to mount the piecedabthey could be balanced and
the weight of the parts distributed equally so the ROVld/ioot tilt to either side while it
was moving in the water.










The Tether
Everyone in the class was involved and helped put therteigether. We all went out to
the school parking lot and stretched out all of theesatvhich would be included in the
tether. We knew that the cables sent were labeled 108dexyeryone was fairly
comfortable that the tether would be within and inch ar ¢fvthat length. When we put
the tether together the first time, we used plastie w&s. However, as we curled the
tether into a loop, we realized that the plastic wige were catching on the sidewalk and
would also catch on the bottom of the pool. So, we tutf #ihe plastic ties off and put
the tether together using electrical tape, which would &enproof and move smoothly
as the ROV moved through the water.
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s we began mounting the various components of the RQd/tbatframe plate, we
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As we began mounting the various components onto thes fpdate, we discussed the
need for the camera to be centered, so that our RO%afdrand aft driver would have a
clear and unobstructed view and not be skewed to one side wbidth make driving the
ROV very difficult. We centered the camera and useadcagaw to cut and remove the
center PVC pipe. It was really exciting when we triegl pbwer through the tether for the
first time and all of the components worked! At the sdaime, it was very disappointing
the first time we put out ROV into the water and foundtbat the glue sent with the kit
wasn’t very waterproof and we needed to take everything apdrise special PVC glue
that did a much better job of sealing the PVC pipe. Adldiiti PVC pipe was donated to
us and we re-cut the frame and started again. The saeond that we made was just a
little larger (5 and ¥4 inches) than the original PVé&hie that had been sent in the Kkit.
The new glue proved to be watertight and seaworthy.
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The Rebuild
As the second ROV was being rebuilt, we realized tiethird propeller, which was
mounted to power the ROV in it's up and down movemers stgonger if it was
mounted so that the propeller was turned so that the biddles propeller were
underneath pushing the ROV up and pulling down rather than pushingugosnd
pulling up. We believe that this has the prop working moth the effect of gravity and
the density of the water.

Design Rationale

The TEAM KING Robotics built a robot with three seqi@ thrusters. One was
set in the center of the ROV to move it up and dowthéwater. The other two are in
the back to propel it forward and backward.

The ROV’s frame is composed of a series of PVC pifddgre is a rectangular
piece set on top of the main frame used as buoyandsoton

It has one 12 volt battery to power the thrustersecapand light. The robot also
has a 100 foot long tether comprising of four different catolesake it easily controlled
from the surface.

Our ROV also has a small hook to easily grab mostabbjused in the
competition. The hook is big enough to grasp the rings usihe icompetition, and easy
enough to maneuver through them.

The robot’s one camera is attached to the fronteohthin frame. With help from
our light, we can see everything in front of the ROV
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Buoyancy

Buoyancy is the tendency of a body to float or risemvubmerged in a fluid. An
object’s ability to float or submerge depends on the deasitye object when compared
with the density of the fluid in which it is immersedaWr exerts pressure on an object
from all directions. Buoyancy results from the diéfieces in pressure on the upper and
lower surfaces on the object. The weight of the olpect the weight of the water above
the object exerts a downward force. Fluid pressurdaepeessure upward from below.
The difference between the two pressure fields deterrtiiedsuoyancy of the object.
The force of buoyancy acting on a submerged vehicle must ingufarce of the
buoyancy, or the weight of the water displaced. Thialled Archimedes principle. This
worked much like a submarine. If we are too buoyant, Weuse too much power to
submerge and stay underwater. Our ROV would constantiglbieng to float and we
would use too much power to stay underwater. If we are nglabti@nough, we would
use too much battery power to move through the water araistoour ROV to the
surface.

To make our ROV more neutrally buoyant we put on a rgatan PVC pipe structure to
make it float better and be more neutrally buoyant.
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