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Log Book

November 29, 2007
Attempted to assign role in the group

- Book keeper = Lucas
Discussed what will happen to the old car

-Give to incoming group members to experiment with

- Sdll car to create more funds

- Do nothing with it

December 13, 2007
Cole announced that he could make us t-shirt for the team
-5 small, 10 medium, 5 large, 5 XL
An N Drive folder was created for us to past ideas or linksin.
-research is staring and will be an ongoing process for the team to learn about the many
possible ways to improve the car

December 20, 2007

Current frame design
No leg protection in front
No 30 degree support
Not proportional

Possible aluminum dealers

January 9, 2008

The aluminum will cost up to $1000.00

Aluminum can’t bend

The school has enough steel to make amock up frame to test with

With the high cost and challenges that aluminum brings up maybe it would be best to stick with a
steel frame

January 15 and 16, 2008
A mock up frame was built after school using scrap wood.
Framein a peculiar design but the group things it will conserve space and cut sown on weight

January 18, 2008

A stedl frame was started using the wood as an outline.

Minor changes were made from the wood to metal frame to address the safety regulations like
the required space between the drivers head and the roll cage.

February 1, 2008




We created an independent study to build the HMV.
This will allow us to have more time for the project and give us easy access to the schools
resources.

February 4, 2008

Stopped at “the back Door bike shop”, alocal bike shop, and talked to him (the owner) about
designing/making us special wheels. We decided on a 20-inch whesl, 48 spokes, and about 1.5-
inch wheel width.

We had some problems last year with the wheel “yawing” during turns, so we hope the a
stronger smaller wheel will handle the stress better.

February 8, 2008
We stopped at the bike shop again and ordered the wheels, 5 wheels, al the same, with threaded
hubs for sprockets and brakes.

February 11-15, 2008
Started construction on a steel frame.
March 12

February 17, 2008

After the frame was mostly completed we stared tossing around an idea that we had heard about
from acollege level HMV club.

It was about a constant velocity transmission like the one you would find on a snowmobile that
would help us achieve the perfect gear ratio at any given time

March 1, 2008
Not much has been accomplished lately and we are failing to meet some of our deadlines, it will
be necessary in the future to really apply ourselves to the HMV.

March 10, 2008
Finished up the frame and riveted on the floor pan.

March 12, 2008
Began the engine mounting process which proved to be somewhat of a challenge with the tight
design of our HMV.

March 21, 2008

Again we have been lax on the amount of work that is being done on the car

We are starting to feel the pressure of the deadline that we have set for ourselves to begin the
road testing of the car.

April 1, 2008
No fooling around on April fools day, it istime for our team to kick it into high gear.

The wheels have been mounted and the steering column is close to being finished but the car will
still not move on its own.



April 3, 2008
Everybody has been putting in lots of extra hours and the car, with the completion of the drive
train can move by itself.

April 4, 2008
The body of the HMV is ready to go and we begin our testing just alittle behind schedule

April 7, 2008
Testing has gone well so far and all we can do iswait in anticipation for the upcoming UW-Stout
competition.



Basic Vehicle Configuration

Our vehicle is designed with three wheedls, two in front and the one drive wheel in the back. All
four wheels are 20-inch BM X bicycletires. Directly in front of the rear wheel isthe Honda 4 hp
engine. Attached to the engine is the torg-a-verter to provide a constantly changing gear ratio to
supply to correct amount of power in any given situation. Protecting the driver is solid piece of
sheet metal. A dlightly new style of frame is used with and almost coffin like shape to conserve
room. The driver positions himself in the car by lying rather flat on hisback and folding hislegs
“Indian” style. The body of the car is made of a stiff see-through Plexiglas material. The material
can be heated and bent to create a completely enclosed cockpit. The material isthen hinged to
the frame so the driver can get out in the allotted by the safety regulations. The driver steersthe
cart by pushing the steering rod right or left. The configuration is such that when the steering rod
is pushed to right, the wheels move to the left and vice versa. Hopefully this will not lead to any
mistakes on the track. (Our driver will have to practice alittle bit.) A bicycle hand brake allows
the driver to control the two disc brakes attached to the two front wheels. Just last year we had
some problems in the brake test with three brakes, but we are hoping that the lighter design of
the car will help to curb this problem. Looking back, more attention could have been paid to the
aerodynamics of the car and also to the weight of the car overall. We will really see what we
have learned as our car from last year will be competing in the same competitions as us, only

under the command of a younger team.



Power Train Configuration

A Honda 4.0 horsepower engine powers the cart. No modifications were made to the
engine, because our team wishes to compete in the stock engine class. A comet torg-a-verter was
bolted to the engine to make the transfer of power to the wheel more constant. When the engine
engages at 2200 rpm the ratio of the torg-a-verter is 2.7:1 but at the engine’ s highest speed the
ratio is.90:0. We had to purchase a new axel to replace the existing one because we needed the
chain sprocket on the right side and the stock was on the left. We then bought a go-cart hub that

we machined to fit over the top of aratcheting bike sprocket. On the hub that we created we can



mount many different sized sprockets. Finally we went to the local hardware store and got a #35

chain and connected the axel to the drive whesl.

Performance

The information gathered during testing has aready proved invaluable to our team before
we put it to the final test April 18" and 19". Some of the basic tests we did included a hill climb
and descent, because it would be hard for usto forget how many cars either failed or struggled
on the hilly terrain of Road America. Other tests included plain flat ground runs to test the power

and efficiency of our biggest change from last year, the comet torg-a-verter. From what we have



seen so far, the new changes have worked well, and we hope that nobody el se has found the
same equipment, thus eliminating our advantage. The wheels seem to spin well, amajor part of
the “throttle and coast” strategy that seemed to work for the winners of last years set of
competitions so it would only make sense to integrate it into our own plan. So far our changes

seem to have improved the cars overall gas mileage, obviously the main goal of the car.

Brake System

The brake system on the car is pretty straightforward. We mounted two disc brakes on the
two front tires that are controlled by a single bicycle hand brake on the steering handle. Since
stopping power was a bit of a problem for us last year we have increased the size of the brake
discs and calipers, and decreased the weight of the car. The braking regulations have been
somewhat of a hassle though is the choice of tires. We were set on using a set of high pressure
racing bike tires of the whedls, but after discussion with another HMV group discovered that

they had some problems with them locking up. Our team discussed the situation and decided that



trying the high-pressure tires would be worth the relatively small cost of purchasing them. The
test results have been favorable so far but we will not know for sure until we have to subject

them to the safety inspection at UW-Stout.



Safety Items

The vehicle safety items were probably the easiest part of the design process. Thelist of
required items was straightforward and really just required alittle time to put them in place. This
portion of the process like | said before did not take to much brainstorming at al. The only
things that needed to be decided by us was the location of things like the fire extinguisher and the
two kill switches that the rules require. The firewall aso needed some specia attention due to the
non-conventional design of the car, but really was no challenge at all. Overal, our team is

confident that the safety items will serve their purpose in the case of any unfortunate accident.



Problem Solving Essay

| think our team will agree when | say that the design and building process of the HMV
was an up and down experience. Most likely our biggest problem was our time management. We
struggled to meet our deadlines at every corner. The problems came to a head when we came
with in aweek of our final deadline and our car was not even ableto roll. Instead of adesign
improvement | think our greatest accomplishment was setting up goals for ourselves that had to
be accomplished before anybody was allowed to leave. The strategy paid off and we were able to
complete the car and start the testing process on time. Although the time management was our
biggest problem we also encountered many problems (not to say they weren’t fixed) with the
design processin general. Space was probably our largest problem to overcome in the actual
building of the car. Our main goal for this year’s car was to cut down on weight, and we decided
that the best way to do this was reduce the size of the car. We tossed out many of our original
designs that were more “ classical” and went with a stranger design that we mocked up in wood
and with little change from the wooden model build the working model that we will usein
competition. The challenges came when the necessary components of the car needed to be added,
for example: the engine, brake system, and steering column. What the experience amounted to
was redlly just learning to adapt to the ever-changing ideas and problems that came with the
compact design. After all the frustrating bruises on our fingers that had to be jammed into spaces
that were far to small, our team had a great sense of accomplishment when we first got the car

on the road, and we can only hope that our work will pay off.



