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Basic Vehicle Configuration

Our Car isin the unlimited class. Thetype of engine we useto run our car isa4
stroke Honda. We use front wheel steering, having only onein the back connected to a
sprocket. Thetires are located close together to help evenly distribute our weight. At the
tip of our car, we have a clearance of 4 %2inches. The overall length of our vehicleis7’
8. The car has atotal height of 2° 9”. We went with adifferent type of steering this year,
we now have a handle bar on each side of our legs. We use our arms to push and pull the
handles, which make the tiresturn. Since the steering is on the sides of us, we will have
an easier time exiting the vehicle. Inside the vehicle we have a4-point safety harness
system. Our axle is made out of 1.5 inch aluminum tubing. Though the outer frame and
supports are made out of 1- inch tubing. Our kick-start is attached to ¥4 inch aluminum
flat stock. We also used the ¥z inch flat stock for our engine plate. The tubing that holds
the pull cord is¥2inch steel tubing. The bottom of the car and the firewall are made out
of sheets of aluminum. Stitz is the aircraft fabric used on our car, though usually you
would only find this on airplanes, it will help our car alot. In the rear of our car and the
canopy we used polycarbonate. Our brake cables are zipped tied to our handles to make
sure we do not get tangled up in them while inside the car. These are all the factors that
make our car what it is.



Problem Solving Essay

There are many steps and processes that we had to go through in order to
successfully build our HMV car. Thisrequires alot of problem solving. The two main
steps that we go through each year that require the most problem solving are the design
process and the building process.

The first thing you have to do before you start any project is design what you
want to build. The whole process took us about two weeks to come up with our body
design. We would al brainstorm our ideas and draw them out, when we came up with an
ideawe liked we would discuss the advantages and disadvantages of each design. We
were really picky with our designs this year and threw out alot of our designs and had to
go back and look for more ideas. After we finally decided to just modify our car from last
year we still had to design our steering. We ended up with three different steering
designs. We decided to go with a pivoting steering system.

The next step isthe building process. We ran into several problems early in the
year, mostly with our steering. We built amodel in the beginning and figured that we had
apretty good idea of how it would all work out, but we were wrong. Our first problem
was with our pivot points, our original measurements were off and they ended up not
giving us the arc we needed. So we had to weld two small pieces on to give us the extra
length. Our next problem was that the original holes we drilled caused our tie rods to be
too high and hit our knees, so we drilled new holes so the tie rods could attach at alesser
angle. Another problem we encountered while building our car was the original

aluminum we ordered was very brittle and every time we tried to bend it, it would break.



This set us back about aweek in building time, but we quickly caught up and continued
on with our building process.
In conclusion, after solving al of these problems, we have successfully built our car and

hopefully we will be able to use these experiences to help us with our future cars, and
allow us to more effectively solve problems in the future.



Costs
Aluminum- $400.00
Fire Extinguisher- $20.00
Fuel Bottle- $51.00
Poly Carbonate- $49.00
Sprocket-  $45.00
Tires- $184.00
Primary Sprocket- $23.00
Engine- $292.00
Miscellaneous (nuts, bolts, washers, switches, hoses, etc.)- $75.00
Chain- $15.00
Steel Machined Parts-  $10.00
Air Cylinders- $90.00
Paint- $36.75
Fabric- $6.75
Foam- $16.00
Caliper Mounts- Donated
Primer Paint- $50.00

Stitz Fabric (frame covering)- Donated by Svenningson’s Aviation

Total Estimated Cost- $1363.50



Daily L og Book
9/17/07 - We went sponsoring and then everyone brain stormed ideas for anew car design.
9/24/07 - We went to farm and home, O’ Reilly, and al seasons looking for ideas for steering.
10/8/07 - We came up with another car design and looked alot more in-depth into steering. We looked at
the rack and pinion, aropeideaand the ‘zero turn’ idea. And decided to start looking at a kick-start idea.
10/15/07 - We continued looking at the ‘ zero turn’ idea and came up with a design, and we also looked at
how to attach it to the car. We also started a model of our steering.
10/22/07 - Wefinished our steering model and began refining our design. We started dimensioning our
sketches, and drawing out our parts out on AutoDesk
10/29/07 - We dimensioned our tire bracket. Then we drew up the parts for the axle and the tire bracket
on AutoDesk.
11/12/07 - We continued worked on drawings for out steering system on AutoDesk.
11/19/07 - Today we taped our design on the floor and made adjustments to the side height. We decided
to make them shorter. We got the wrong metal so we couldn’t start building yet.
11/26/07 - Jessicamilled the pivot points down to 3/8. Carrie and Shelby started making the axle
attachment pieces.
12/3/07 - We had anew idea to use the back of our old car and build onto that with our new axles. Carrie
and Jessicatore up the old car and took out the engine. Shelby worked on the new tie rod connectors.
10/10/07 - Today we cut off the top part of our car. Then we iron brushed the paint off in places we will
need to weld later. We sat down and discussed different possibilities to widen our car.
12/26/07 - Today we bent the top part of our car and welded it on and we made a support for the front of
the car. We made 4 plates, 2 for handles and 2 for pivot points. We also discussed how we are going to do
the kick-start and we drew up some designs.
12/29/07 - We worked entirely on our steering. We welded plates to our car for the handles and pivot
points. We made handles, tie rods, pivots, and put all of the ball jointsin.
1/7/08 - We made and welded two 2” pieces onto our pivot points to make a bigger arc. We assembled all
of our steering components and made adjustments where needed.
1/14/08 - Tonight we welded our axle mounts onto our car. We looked at different ways to attach our
handlebars to our pivot points.
1/21/08 - Today we made 2 tie rods and figured out where to put the third tie rod that connects the 2 pivot
points together, and how to attach it to the car.
1/28/08 - We connected al of our tie rods and our steering worked. But our plates were only tack welded
on and it broke off so we had to weld it back on.
2/4/08 - We had to remake 2 of the tie rods because they were too short and we reattached everything.
2/11/08 - Today we made supports for our car and wire brushed the frame where we needed to weld the
supports.
2/18/08 - Today we ground down the pivot point platesto allow the pivots to turn more efficiently. We
also cut off the top of our handles because we need a smaller handle to put our throttle and brake on.
2/25/08 - We made arun to farm and home to buy nuts and bolts, then we came back and attached
everything appropriately.
3/3/08 - Tonight weinflated our tires and took our car for its maiden voyage. The steering is very touchy.
We then put in our engine to see where the pull cord needed to go for our kick-start.
3/10/08 - We finished our supports and welded them all in place. We figured out exactly how we are
going to do our kick-start. We took the slider from a seat and cut it down so it istheright sizeto usein our
car. We started making a plate to attach our dider to our car.
3/17/08 - We finished the plate for our car and welded it on. We made a tube to run our pull cord through
and also made a foot rest with an attachment to hold the cord incase we need to hand start it. Then we ran
our pull cord through and attached everything.
3/18/08 - Today we worked on our logbook. We did our daily log and our problem-solving essay.



3/24/08 - We took everything off of our car so we can paint as soon as we finish welding. We
worked on logbook stuff again. We also bought paint.

3/30/08 - We went to the hanger and began putting airplane fabric on our car. We got
thefirst layer put on and ironed out.

Safety Features

1.) We Have a Four Point Seat Belt
System.

2.) We Have a Fire Extinguisher mounted
on the left hand side of the car.

3.) Our car has afirewall riveted to the
main frame.

4.) We have aroll bar that goes higher
then our helmet.

5.) We have brakes that will eventually
stop the car.

6.) Our mirrors, located on either side of
the axle, help increase our visibility.

7.) Our driver awayswearsaDOT
approved helmet when riding inside
the car.

8.) Our Car hastwo different kill
switches, one islocated on the outside
of our car, and the other islocated on
the left hand side of the wall, inside.



o) T he Engine has an Exhaust pipe that

|eads to the outside of the car.
Breaking System

Our braking system consists of 2 Hayes disc brakes that are connected to the
break calipers. The discs are stainless steel and mounted to the front two wheels. The
calipers are mounted to the tire spindles with break caliper mounts redesigned to hold the
break at an angle alowing for greater surface area touching between the calipers and the
break pads, resulting in a shorter stopping distance. Cables run from the calipers through
the car and are attached to the handle. This complete breaking system will ensure
maximum safety to our driver and other cars around us.

Aluminum Break Caliper Mount









Performance
This year we decided to use anew design for our steering system. We drew up the
design and decided it would be a good idea to make amodel of our steering to seeif it
would even work. We made a model out of foam board, hot glue and brass paper
fasteners. All the pieces were cut at a ¥ scale out of foam board, and then assembled.
Based on our model we decided that our pivots needed to be larger than we originaly
thought.

We did tests to seeif our engine ran better hot or cold. We ran the engine to see
how long it took to run out of fuel in the fuel line. Based on our results the engine runs
better hot.

Test Engine Fuel Fuel Time

Number | Temp weight weight engine
start end ran

1 233 F Fuel line Fuel line 3.27
full empty

2 286 F Fuel line Fuel line 3.32
full empty

3 11F Fuel line Fuel line 2.30
full empty

4 11F Fuel line Fuel line 2.35
full empty

So based on our results we decided we needed to run our engine as long as possible
before arun so we can improve our fuel efficiency.




