Pinewood Derby Honor

Answers
1. Name the four basic components of a Pinewood Derby car.
a. Body
b. Wheels
c. Axle
d. Weights

2. Cars must meet the basic following requirements:

Must be made during the current calendar year or Pathfinder club year
Width of car shall not exceed 7” (70 mm)

Length of car shall not exceed 5 0z. (178 mm)

Weight of car shall not exceed 5 0z. (142 grams)

Width between wheels shall be 1-3/4” (44 mm)

Height from bottom of car to bottom of tires shall be 3/8” (10 mm)
Use only axles, wheels, and wood provided in the kit you purchase
Wheel bearings, washers, and bushings are prohibited
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3. Know how to use safely the following while building your project:

Saw

Wood rasp

Course sandpaper

Fine sandpaper

Wood plane

Hammer

Shaping stick

e Wear protective goggles, gloves and a dust mask to protect your eyes, hands and
lungs.

e Don’t melt lead to add for weight. It is not only a very dangerous operation, it is
toxic.

e Children should not use power tools without adult supervision.

o If power tools are used, ensure that all safety devices associated with the tools are
used. Use this opportunity to instruct the Pathfinder on the safe operation of power
tools.
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4. Know the basic steps in designing a car:
a. Design

e Draw a design on paper then cut it out and use it as a template. Use the paper with
the little squares on it. Draw a side and top view on the paper by tracing around the
block of wood.

o Keep the car a full seven inches. It has to do with the physics of velocity and length
of travel of the weights. The longer your car, the farther back you can put the center
of gravity.



Use the full 2 % inches (outside wheel to outside wheel) that the rules give you. This
will allow the wheels to travel farther before hitting the center strip.
Do not make the front of the car pointed. It is hard to set up against the starting
dowels.
Use your imagination. Be creative. Shape has the least to do with winning. A
beaver driving a log or even a pickup truck is more interesting than a wedge and will
be just as fast. The aerodynamics of a small block of wood doesn’t mean much in
thirty feet.

Banana

Shark

Watermelon Wedge

Dragster Rocket Car

Swiss cheese Wedge with a Mouse Driver

Ice Cream Bar

Carrot Ridden by a Rabbit

Police Car

Pencil

Tow Truck

Giant Lego Car

Fire Truck

Train Engine

Ambulance with Lights

b. Transfer of design

With a pencil, lightly draw your design on your block of wood. Draw the design on
the top, both sides, and both ends. It will be easier to cut out your car with lines on
all surfaces.

c. Building the car

Cutting out your car: Use a 12” hack saw, a 4” C-clamp. Use a small piece of scrap
wood to protect your car from being dented by the C-clamp. Clamp your block to the
table, and SLOWLY start your first cut. Hold the saw with both hands, carefully
follow the lines you drew on the block of wood.

o Saw any straight line cuts.

0 Shape concave surfaces.
Filing and Shaping: You can shape your car even more with different files and
“shaping sticks” [wood with sandpaper glued to it.]
Sanding: Sand your car so it is reasonably smooth and ready for painting. Sanding
the wood smooth can take quite a lot of time.
Painting: A great way to paint is to first make the car one solid color using 1” foam
brushes. Then use small brushes for fancy details. Always apply thin coats of paint.
Thin coats will dry faster. (Optional - Before painting, pound 4 nails into the bottom
of your car to make “legs” for the car to stand on. Do not pound the nails too deep.
They will be removed when the paint is dry.)
Wheels, Screws, Axles: Screw the wheels to the wood dowel axle. Not too tight
and not too loose.



Final Assembly: After the paint has dried, and the wheels are assembled. Put two
(2) small drops of glue in the groove for the wood dowel axle. Press the wheel
assembly into place.

d. Axles and wheels
Wheels

Debur the wheels. Take off the flashing and seam that was produced when the wheel
was molded with a 600 grit or better sandpaper. Inside as well as out. Sand any
bumps off the wheel with sandpaper. Metal polish will restore the gloss. Be careful
not to break any rules your race has regarding wheel modification. (Narrower wheels
have less friction and are better, but often disallowed). Don’t sand too much or
you’ll create a flat spot. Sand by hand not in the drill. Heat from the high speed of a
drill will damage the plastic wheel.

Polish the axles. First with a 400 grit if you have a really bad spot. Then a 600 grit,
and then a jewelers rouge. Finish off with a chrome/metal polish.

Have only three wheels touching the track. Raise a front one slightly. There is less
friction with 3 wheels rolling than 4.

The head of the axle should be tapered about 15 degrees so it rubs against the wheel
less.

Wax the wheels with furniture polish. Make sure the polish does not contain a
solvent of any sort.

Axles

Put the axle in at a downward (5-10 degrees) angle. This provides two benefits. The
first is that only the inside edge of the wheel is in contact with the track. This seems
to make the car go straighter with less wobble. The second benefit is that the wheel
rides to the outside of the axle and doesn’t come in contact with the body. This tip is
for experts only. First timers have trouble getting this right.

Axles must be in straight front to back. That is square to the body. True the axles,
don’t trust the pre-cut grooves in the block! If you have one, use a drill press to
ensure all axles are straight. One of the front and two of the back should be
measured to be the same height.

After pressing in the axles, test the car for crooked wheels...roll it on the floor. If the
wheels are on straight, the car should roll -10 feet in a fairly straight line. Should the
car turn left or right, you need to tinker with the axle placement without removing
them from the car body, until it rolls straight.

Do not put the axles in at the top of the groove. Put them in at the middle. This lifts
the car of the track a bit more and reduces the chance of rubbing on the center strip.
Glue the axles in place. Nothing is worse than having the wheel fall off as you cross
the finish line.

Once you match a wheel and axle together with graphite, keep them together. They
wear into each other as a matched set.

e. Adding weight

Leave a lot of wood in the back to put in the weights

Get the weight as close to the 5 ounce limit as possible. Add the last little bit of
weight with lead tape from the golf shop. This can be trimmed with scissors at the
last minute. Remember, the official scale may not weight the same as yours.



Everyone has an opinion on where to put the weight. One opinion is that the weight
needs to be predominantly in the rear so that so that gravity can act upon the weight
further up the incline and for a longer period of time. A car with more weight to the
rear generally grabs more speed down the slope. Some suggest having the center of
gravity at 1 to 1 %2 inches in front of the rear wheels. But be careful not to put too
much in the rear or you’ll pop a wheelie.

What kind of weight? Melted lead is dangerous and unnecessary. Tubular weights
can be sunk in the sides; flat weights, like those sold in hobby and scout stores can be
attached to the car bottom if it is carved in a bit. Incremental weights (with pre-
marked grooves) are easier to snap off into the size you need. Some folks just use
BBs, nuts & bolts, etc., but these must be glued so that they can not move. No
movable weights or mercury allowed.

You can also use the round weights found at the hobby shops and craft stores. This
allows you to stick the weights out the back of the car. You can paint them and tell
everyone that they are jet engines or tail pipes. That allows you to get the weights as
far back as possible.

Keep the weight low on the car and in the center (Left/Right of the car). Put the
weight just in front or behind the rear wheels for less wheel chatter.

Lubrication

Use graphite only. Oil damages the paint and collects dust. Some people think that
graphite works better than the new white Teflon.

Break in the wheels by spinning them with lots of graphite.

Right before check-in, fill the wheel wells with and cover with stickers like a hub
cab. You can paint the 1 inch stickers in a contrasting color.

Put a small drop of white glue where the axle goes into the car body and put
powdered graphite on it there. That causes friction if the wheel should rub against
the car body.

Other than the good polishing of the axles, dump the axles and wheels in a Ziploc
bag with some graphite and shake them for a few days prior to the race. That way
the wheel and the axles are as slick as can be.

Graphite is very messy,

5. Design and build to completion a Pinewood Derby car from a basic kit using the
instructions in the kit or if no instructions, follow the directions in #2.

6. Participate in a sponsored Pinewood Derby event using the car you built in #5.

Here’s some tips for when you come to the race.

Have extra axles and wheels on hand. You never know when your car may be the one
dropped right before a race.

Have a derby tool kit handy. It should include superglue, sandpaper, a drill, extra screws
for your weights, extra weights, a small screwdriver. You many not use it, but it will
make you the most popular person at the event.

Transport your car in a shoebox. Dropped cars are unfortunately a too common
experience.

Add LOTS of graphite right before check in.



e Don’t play with your car. Treat your car with care, at least until Race Day. The more
you play with it, the more likely you are to cause it to run more slowly. Running the car
along the floor prior to the race will cause it to lose.

e Your first goal is to make sure your car can make it all the way down the track.

o0 Build your car within the rules. If you can’t pass inspection, you can’t race.

0 Assure ground clearance. If you add weight to the underside of your car, you should
chisel or drill out areas in which to put the weight, so that the weight is “inlaid”.
Failure to do this usually results in the car underside scraping the center guide rail.

0 Assure vertical clearance. The lane judge should provide plenty of clearance for
most any car. However some lane judges/timers have only about 3” clearance, so be
sure that your car will fit under that. Crashing your car into the finish line at 120
scale miles per hour is exciting, but not your objective.

7. Define and practice good sportsmanship as it relates to your Christian walk.

While building and racing a pinewood derby car your Christian Walk may be tested. If someone
needed help on their design, did you help? If you are having trouble cutting your own car, did
you accept help? Did you clean up your work area so the next person had a clean place to work,
or so the staff didn’t have to clean up after you? Did you have to wait a while to use some of the
tools? Being patient isn’t always easy.

Jesus was a Carpenter............ Jesus may have spent many hours in a wood shop...... | wonder
if He helped Joseph,.....design, transfer the design, clamp the wood, cut the wood with a saw,
file, sand smooth, paint, assemble. | wonder,.....how many tools did Jesus know how to use, that
you just used yourself? | wonder....................

Note: If you are planning to participate in a conference Pinewood Derby event be sure you use
the correct specifications from your conference because some use different specifications than
listed above.

Resources:

S&W Crafts Manufacturing
P.O. box 5501

Pasadena, CA 91117
626-793-2443
www.pinewoodderbycars.com

Pine Car
P.O. Box 98
Linn Creek, MO 65052

Note: Pinewood Derby cars are usually available through the Boy Scout organization.


http://www.pinewoodderbycars.com/

