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Building a Car

¸ Every scout wants, deserves, and believes that 
he has a fighting chance to win!

¸ All the information you need is readily available 
on the internet ïor in this material!

¸ There is no need to buy any special parts 

¸ But, some basic steps to make it ñrace-worthyò 
are absolutely required -
¸ Must consider:

¸ Design

¸ Weigh

¸ Axle Treatment



The Process

¸ It all starts with the scoutôs vision of what he wants to build. Let 
his creative juices flow... 

¸ Assist by looking at websites (formula1 racing, NASCAR, 
Indianapolis 500) car magazines (especially collector car ones), 
racing books, etc.

¸ OR browse through the following pages -

¸ But note, the more complicated looking it is, obviously the 
harder it is to build. The basic wedge is not a bad idea to 
suggest; the scout can cut out easily, sand, then paint 
however he wants. 



Starting Out
¸ Trace a few side views of the wood block onto a 

sheet of paper.

¸ Have your scout draw side elevations of his 
ideas. 

¸ This is the starting point

¸ The scout will begin to sense there is a 
process required and that it will take some 
time to do it right.  

¸ Discuss the concept of aerodynamics, and 
why a sleek car may do better than one with a 
big action figure glued to it (look at real cars!)

¸ He should also begin to understand he has to 
work within size limits (that big pirate ship idea 
ñjust ainôt gonna fitò)

¸ Color! ïExperiment!

¸ Take some time with this step ïit is the fun part. 
Give yourself at least a week. 

¸ Once done, do a top elevation then cut out with 
scissors and trace both onto the wood block. For 
the top elevation, draw a centerline down the 
wood block (on both top and bottom) and draw 
the shape evenly on both sides.

CL



Starting Out, part II
¸ Now that you have it traced and have a 

sense of what it going to look like (before 

you start cutting), youôll need to consider 

one more thing ïweight placement. 

¸ Before we discuss that specifically, it 

may be worth it now to stop and tell you 

all the things you MUST do to make the 

car go fast. 

¸ Why are these ñmustsò? Empirical 

evidence suggest they work! Personal 

experience (winning several races) and 

controlled experiments on the web 

confirm the results.

When you do cut the shape out, use 

slicing cuts so you can still see the 

design on the side. Photo credit: Stan 

Pope



Experiments on the Web

¸ Weight in the back experiment ïclearly a winner

¸ Exactly 5 oz vs. 4.5 oz ïclearly a winner

¸ Playing card tacked to front of the car (aerodynamic 

vs. not aerody) ïclearly a winner

¸ Filing/polishing axles vs. use straight from box ï

clearly a winner (the single most important step!)

¸ Everything else ïnon conclusive

¸ Like messing with the wheels or painting the car red!

Scouts and PWD enthusiasts have conducted numerous experiments 

and posted the results on the web:



Building ñMustsò
¸ The car must be the maximum weight of 5 oz. (not 4.9 or 

less) and the weigh must be placed in the back

¸ The axles must be filed and polished

¸ The axle holes must be fitted before the car is sawn from 
the block of wood and they must be straight (we like to 
re-drill holes slightly instead of pounding axles into slots)

¸ The wheels/axles must be lubricated

¸ Rear wheels as far back as rules allow 

¸ The car should be aerodynamic with nothing sticking up 
from it

¸ Axle hole closest to end goes to the rear

¸ The paint job must be sealed and coated with a clear 
coat (and painting must be done before wheels get put 
on) ï(believe it or not, a smooth finish absolutely helps. Probably works to reduce 

surface friction drag. Consider it a speed secret!)



Building ñMustsò Continued
¸ Must have the car ready before the race. No work should 

be done in the pit area.

¸ You must not roll the car on any surface prior to the race, 
and no one plays with it.

¸ Must not make the car so delicate that it breaks during 
the race (usually while hitting the end cushions). Glue 
the wheels in.

¸ Not a good idea to paint silver as some electronic finish 
timers will not ñseeò it. It happened in our District race. 

¸ Load up with graphite, but spin the wheels as much as 
possible before turning it over to registration.

¸ Must follow rules (at least one pack: canôt extend axle 
holes, all four wheels must touch track, and no moving 
parts (like shifting weights)).



Finally, and most importantly, the 

scout must feel he has ownership

Its fine to be proud that a 7 year old built the car all by himself with little parental help. Butéhe is not going to have a 

fighting chance to even be competitive. Your task is to find a way to help so a) you both have fun and use this as a 

teaching process, b) the scout has a sense he did most of the work, and c) the car is at least somewhat competitive (1st

or 2nd in a couple of heats hopefully)   éand you donôt need a workshop to make a good car!

And let him carry it!



Adding Weight

¸ We like to put the weight inside the car, placed over the 
rear axle.

¸ We buy the round weights (they look like small tootsie 
rolls) at Michaelôs (they have a small PWD section)

¸ Then cut the back off, drill round holes, and slide weighs 
in. Glue the back on and clamp.

¸ This keeps the car aerodynamic

¸ Alternatively:

Center of gravity approx right here

(hold car by finger right here, it should balance out)

Cut, get flat surface, then 

drill 4 holes and slide long 

weights in



Adding Weight
¸ Many people just glue or screw weights randomly to the 

body. This does not help you any. You want all the weight 

in the back (but not too far back where the car is top 

heavy). This is why the axle hole closest to the back is best  

- you can get the weight right over the axle where it is 

optimal. You also want the car to be aerodynamic. External 

weights cause drag ïthis should be pretty obvious (yes it 

is small, but every little bit of good design helps).



Adding Weight
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Center 
of Mass

It isn't about weight in the back 
pushing the car down the track...

Or about weight in the front pulling the 
car down the track.

It is about how far the car drops as it 
goes down the track.

This is by Stan Pope, renowned builder and net info provider



Weight Location

¸ The amount of drop determines the amount of 

ñpotential energyò that can be turned into speed.

¸ With modern tracks, drop increases as center of 

mass is moved farther back in the car.

¸ Locate the center of mass (balance point) as far 

back as stability allows. You donôt want the car to 

ñwheelieò, especially if when it hits track 

imperfections (such as track section joints). 

¸ You should be weighing the car as you add 

incremental weight. 



Painting

¸ Notice this is done before wheels are put on. 

¸ Once sanded, put a quick white or gray primer coat on, 

let dry, and sand again. 

¸ Spray painting works the best. What comes out really 

well is the metal flake paint you can buy at Home Depot 

or Loweôs.

¸ After 2 coats or so of this, put any flat decals on (not 

stickers yet). Then spray a quick coat of clear paint on. 

Apply any stickers on top of the clear coat. 

¸ Let this dry at least over night.

¸ The car is almost complete. Weigh it, the wheels, and 

axles again. Make any final weigh adjustments.
(the above is all stuff the scout can do ïyou may have to hold his hand as he is doing it)



Weight Adjustments

¸ If you are overweight, it makes no sense to 

drill many holes in the wood body. The wood 

weights nothing. You have to clamp the car 

down and drill directly into the soft metal 

weights. This is not easy and is usually 

damaging as well. This is why it is critical to 

continue monitoring the weight. 

¸ It would be better to do this before it was 

painted.



Axles

¸ They come from the 
box like this:

¸ This is what you need to do (this, 

along with getting the weigh right, is 

the single most important step):

¸ Step 1: File (see photo next page)

¸ Step 2: Steel wool, to clean up file 

marks.

¸ Step 3: Sand with black 400 grit wet 

(black) sandpaper. Do a second 

polish with 600 grit wet if you have it. 

(It comes with the Pinecar  brand 

pumice pack shown in a few pages).

¸ Step 4: Polish to high sheen using 

pumice polish or jewelerôs rouge.

Axle from box

Polished Axle

Axle from box



Axles - filing

file

You have to file off these nibs. 

Then use the file on the shaft and 

polish it up a bit. Take off a little.

Rotating, 

put in 

your drill

You also want to round off these edges

Photo Credits: Derbychamp.com, S.Pope



Axles - Polishing





Note: my boys never got into this 

extremely fine sanding task. They 

filed, lightly steel wooled, sanded with 

wet 400, then wet 600 (600 comes 

with pack at left, tear into 4 strips), 

then used the pumice in the package 

shown to the left. (Works like a 

charm! ïthis is the best stuff.) 

(Youôll know your axle prep is finished 

right after this pumice polishing with a 

soft cloth. The axle shines like a 

mirror).



Wheels

¸ Some people like to 

sand these mold marks 

off. My son has tried, but 

it looked like the wheel 

was damaged with just a 

tiny little bit of sandpaper 

contact. We leave as is

and rub wheels with 

graphite to get them 

slick.



Mounting Wheels
¸ Straight wheels are critically important. 

Carefully insert (or pre-drill first) axles in 
slots before you get going on the body.

¸ Before mounting wheels and axles, place 
all wheels and polished axle in a baggie 
filled with graphite. Shake for a while. Be 
careful handling and watch what you 
touch. 

¸ Rub graphite on car body where wheels 
may touch car. 

¸ Take a pipe cleaner with graphite on it 
(keep in baggie above) and ñpolishò the 
inside of the wheel where the axle goes.

¸ Epoxy glue (or hot glue gun) the wheels in, 
being careful not to get epoxy on anything 
but the axle. It is important that the wheels 
are secure. A hard strike at the end could 
knock them off, or, Iôve seen this, the 
starting person, thinking he is doing you a 
favor, squeezes them in too tight. 

Same distance 

from body, 

both side. This 

should be 

about 3/8ò

Rub 

graphite 

these 

locations, 

all four 

wheels

May want to put a very 

light coat of white glue 

here on body, then 

sprinkle graphite into the 

glue



DESIGN IDEAS
Pinewood Car 
Design Idea 
Theme

Car Ideas

Cartoon characters Batman, Superman, Pokemon, The Flash, Hulk, batmobile

Military
tank, plane, or rocket, cruise missile, sword, knife, bazooka, nuclear submarine, 
battleship, fighter plane, space shuttle, 

Bugs spider, scorpion, ladybug (for girls), ant, praying mantis, beetle

Animals snake, lizard, cheetah <link>, lion, rhino, lynx, fox, shark, dolphin, rabbit, turtle, 

Trucks or busses 
and trains

fire truck, tanker truck or a pine wood log truck, school bus, train

Race cars NASCAR, Formula One, funny cars, drag racers, street rods 

Food Car
banana, strawberry, grapes, hotdog, canolli, pizza, red hot chili pepper, asparagus, coke 
bottle

Objects Pencil, redwood tree

Death and 
Destruction

Hearse, skull, lightening bolt, radiation, cross bones, rotten tooth, bloodshot eyeballs

Patriotic 
Flag, firecracker, American Eagle, Abe Lincoln, Soldier, world trade towers, liberty bell, 
statue of liberty

Cub Scout Cars Tiger, Bear, Wolf

Sports Baseball bat, hockey stick, Olympic torch, arrows, snowboard, skateboard, ski, 

Non -car car 
designs

Toothbrush, pencil, peanut, fire hydrant, rope, dollar bill, clothes pin, cactus, tree 
stump, comb, candle, key, 

Funny or comical 
cars

Spam car, smiley car, toilet paper, cigar, dirty sock, clam car, 

Girl scout themes Flowers, candy cane, hearts, shamrock, dove, girl power car, seahorse, unicorn, 

Symbols Olympic torch, arrow, 



http://pack146.nova.org/pinewood/car_b.jpg


The four cars in front from the right all came in First Place in Pack 26. Three others came in first in 

siblings race. The back two in the left did not race. Cars in inserts won First Places Pack 97.
Yes, on that alien ship, those fuel tanks are weights. We wanted to see if getting weight as high as possible helped. This car was the slowest we built. The red one is the fastest.

The insert top left was a Little John rocket. It really did well. The silver one is the Hindenburg Zeppelin, probably the coolest one we built and also very fast.







Old Derby Cars

http://www.cybercubber.org/home.html


Parent/child Loweôs 

competition. THESE 

are the cars that you 

wonder what, if 

anything, the child 

contributed.







The above is called ñRoad Killò

http://www.pinewoodextreme.com/detail.asp?item_number=45-9110
http://www.pinewoodextreme.com/detail.asp?item_number=45-9109
http://www.pinewoodextreme.com/detail.asp?item_number=45-9106
http://www.pinewoodextreme.com/detail.asp?item_number=45-9103
http://www.pinewoodextreme.com/detail.asp?item_number=45-9101
http://www.pinewoodextreme.com/detail.asp?item_number=45-9102
http://indycals.com/images/winners/1952-Large.jpg
http://indycals.com/images/winners/1961.jpg





