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Pinewood Derby
Designs And

Patterns

Introduction
: The Art and
Science of
the
Pinewood
Derby

F e w  c h i l d h o o d
experiences  spark  as
much creativity, friendly
competition, and hands-
on  lea rn ing  as  the
Pinewood  Derby.  For
decades,  Cub  Scouts
and  f am i l i e s  have

gathered around sloped
tracks,  cheering  on
smal l  wooden  cars
carved  from  a  simple
block of pine. While the
event itself is steeped in
tradition,  the  quest  for
speed  and  style  has
transformed  the  hobby
into a fascinating blend
of  engineer ing  and
artistry. At the heart of
every successful car lies
a  carefully  considered
set of Pinewood Derby
D e s i g n s  A n d
Patterns.  Whether you
are  a  first-time  builder
or  a  seasoned  veteran



looking  for  an  edge,
understanding  how  to
choose,  modify,  and
execute a design is the
key  to  crossing  the
finish  line  first  –  or  at
least  turning  heads  in
the process.

This  article  will  guide
you through the world of
Pinewood Derby design,
covering  everything
from  classic  wedge
shapes  to  advanced
aerodynamics,  weight
placement  strategies,
cutting  patterns,  and
finishing  techniques.  By
the end, you will have a
c lea r  roadmap  fo r
creating a car  that  not
only looks great but also
performs at its peak.

Why Design

and Pattern
Selection
Matters

M a n y  n e w c o m e r s
assume  that  speed
comes  so le ly  f rom
a d d i n g  w e i g h t  o r
polishing  axles.  While
t h o s e  f a c t o r s  a r e
crit ical,  the  overall
P inewood  Derby
Designs And Patterns
you  choose  influence
s e v e r a l  k e y
performance variables:

Center of Mass
(CM): The shape
of your car
determines where
you can place
weights. A well-
designed pattern
allows you to
position the
center of mass
between 0.75 and
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1.0 inches in front
of the rear axle,
maximizing
potential energy
conversion to
speed.
Aerodynamic
Drag: A blunt
front or a boxy
profile creates
unnecessary wind
resistance.
Smooth, tapered
shapes cut
through the air
more efficiently,
especially on
longer tracks.
Stability:
Designs that keep
the car low and
wide reduce the
risk of wobbling or
rail riding issues,
which can slow
you down or even
cause a
derailment.
Weight
Distribution:

Some patterns
naturally
accommodate
asymmetrical
weight placement,
allowing you to
build a "rail rider"
car that
intentionally
steers into the
center rail to
reduce friction.

Therefore,  selecting  or
creating a pattern is not
just about aesthetics – it
is  a  strategic  decision
that  affects  physics  and
final performance.

Classic
Pinewood
Derby
Design
Archetypes

O v e r  d e c a d e s  o f



competition,  a  handful
of  fundamental  shapes
h a v e  e m e r g e d  a s
popular  and  proven
P inewood  Derby
D e s i g n s  A n d
P a t t e r n s .
Understanding  these
archetypes will help you
decide  which  direction
to take for your car.

1. The Wedge

Also known as the "pure
wedge"  or  "standard
wedge,"  this  design  is
one of the most iconic.
The  car  is  cut  with  a
long sloping front  from
nose  to  rear ,  o f ten
leaving  the  back  end
nearly  full  thickness.
The  wedge  shape  is
simple to cut, even with
bas ic  too l s ,  and  i t
naturally  places  the
center of gravity toward
the rear –  an excellent
starting point for speed.

You  can  add  a  slight
curve to the front for a
"ramp"  wedge,  which
improves  aerodynamics
slightly.  Many  winning
cars  at  the  pack  level
are  variations  of  the
wedge.

Pros: Easy to build,
effective weight
distribution, well-
documented patterns
available online. Cons:
Can appear generic;
requires careful weight
placement to avoid
being too rear-heavy.

2. The Rail or
Streamlined Body

Inspired by bullet trains
and  race  cars ,  the
streamlined  design
features  a  narrow,
elongated  body  with  a
p o i n t e d  n o s e  a n d
tapered tail. This shape
minimizes  frontal  area
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and  reduces  d rag .
Patterns  often  include
cutouts  for  we ight
cavities inside the body,
allowing  the  builder  to
hide  the  tungsten  or
lead below the surface.
The rail  design is more
challenging  to  cut  but
offers  superior
a e r o d y n a m i c
performance  on  fast
tracks.

Pros: Highest potential
for low drag; allows
precise internal
weighting. Cons:
Requires more
advanced tools (band
saw, scroll saw, or
router); delicate body
may break if not
reinforced.

3. The Cutout or
Skeleton Car

Some builders carve out
the center of the block,

leaving only a thin shell
around the edges.  This
hollow body can be filled
with  custom-shaped
weights,  and  the  open
center creates a unique
visual  effect.  Skeleton
d e s i g n s  o f t e n
incorporate themes like
race cars, bikes, or even
superhero  silhouettes.
While these cars can be
very light before adding
weight,  they  demand
careful  planning  to
maintain  structural
integrity.

Pros: Highly
customizable; great for
themed entries; allows
maximum weight in
optimal positions. Cons:
Complex to cut and
finish; risk of cracking if
the wood is too thin.

4. The Asymmetric



or Rail-Rider
Design

This  is  not  a  specific
shape  but  a  des ign
philosophy.  A  rail-rider
car has one front wheel
lifted slightly (or shifted
inward) so that it  rides
against the guide rail on
only  one  s ide.  This
reduces  friction  and
keeps the car straighter.
T h e  p a t t e r n  m u s t
account  for  th is  by
shifting  the  center  of
m a s s  t o w a r d  t h e
dominant  rai l  s ide.
Asymmetric  designs
often have one side of
the car  slightly  heavier
o r  the  f ron t  whee l
g r o o v e  c u t  a t  a
deliberate  angle.

Pros: Proven to reduce
overall track friction;
consistent straight-line
runs. Cons: Requires
precise alignment and

testing; not allowed in
all derbies (check rules).

How to
Choose the
Right
Pattern

W i t h  s o  m a n y
P inewood  Derby
Designs And Patterns
available,  where should
you  start?  Consider
these  factors:

Your Skill Level:
Beginners should
stick with the
wedge or a simple
wedge-ramp
hybrid.
Intermediate
builders can try a
streamlined rail
shape, while
advanced carvers
can experiment
with skeleton or
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multi-cut designs.
Available Tools:
A coping saw can
handle wedges. A
band saw or scroll
saw opens up
more complex
patterns. If you
only have a hand
saw and
sandpaper,
choose a design
with gentle
curves.
Derby Rules:
Always check your
pack's official
rules. Some
organizations
have strict limits
on width, length,
clearance, and
wheel placement.
Asymmetric
designs may be
disallowed. Ensure
your chosen
pattern complies.
Theme: If your
derby has a

theme (e.g.,
"Cars," "Fast &
Furious,"
"Underwater"),
pick a pattern that
fits the theme
while still being
fast. You can often
adapt a wedge
shape with a
painted theme
without sacrificing
performance.

Finding Free and
Premium Patterns

Many  websites  offer
downloadable templates
for  Pinewood  Derby
D e s i g n s  A n d
Patterns.  Some  are
free and simple; others
are  paid  and  highly
de ta i l ed .  Look  fo r
patterns that include:

Full-scale outlines1.
that you can print
and attach



directly to the
block.
Suggested weight2.
placement guides
(e.g., "place 4 oz
of tungsten
here").
Cutting3.
instructions and
tips for sanding.

Popular sources include
dedicated  Pinewood
Derby forums,  Scouting
websites,  and  even
Pinterest boards. Always
verify  that  the  pattern
matches  the  exact
dimensions  allowed  in
your  race.

Step-by-
Step: Taking
a Pattern
from Paper

to Car

Once you have selected
a  design,  follow  these
steps  to  transform  the
pattern  into  a  physical
car:

1. Transfer the
Pattern

Print  the  pattern  at
100% scale. Cut out the
outline loosely and use
spray adhesive or a glue
stick to attach it to the
top and sides of the pine
block.  Make  sure  the
pattern lines up with the
axle  grooves  (pre-cut
slots)  provided  in  the
kit.  If  the pattern does
not align, you may need
to shift  it  or re-cut the
grooves later.

2. Rough Cutting

Using a saw, cut roughly
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1/8  inch  outside  the
pattern line. This leaves
room  for  sanding  and
fine shaping. Do not cut
directly on the line – you
can  always  remove
more  wood  later.

3. Shaping and
Sanding

S t a r t  w i t h  c o a r s e
sandpaper (80-100 grit)
t o  r e m o v e  l a r g e
amounts  of  wood  and
bring the shape close to
the line.  Then move to
medium (150  grit)  and
fine  (220-400  grit)  to
smooth the surface. For
aerodynamic  designs,
pay  extra  attention  to
the nose and edges.  A
smooth surface reduces
drag and gives a better
paint job.

4. Weight

Placement

Dri l l  holes  or  carve
cavities  according  to
y o u r  p a t t e r n ' s
recommendations.  For
rear-weighted  designs,
p lace  the  heaviest
material  (tungsten  or
lead)  as  far  back  as
possible  while  staying
within the 5-ounce total
weight limit. Use a scale
frequently  during  this
step.  A  typical  winning
car has about 4.5 to 5.0
ounces  of  weight,  with
the block itself weighing
around 0.5 ounces after
carving.

5. Painting and
Finishing

Apply  pr imer,  then
several  thin  coats  of
paint .  Sand  l ight ly
between  coats  for  a
professional  finish.
Patterns  often  include



color  suggestions  or
deca l  p lacements .
Remember:  the  paint
job  must  not  interfere
with  wheels  or  axles.
Keep  the  wheel  wells
clear.

Advanced
Patterns and
Techniques

For builders who want to
push  the  envelope,
consider exploring these
advanced  Pinewood
Derby  Designs  And
Patterns:

Hollow Body
with Internal
Weight
Chambers: Some
patterns allow you
to carve out the
interior
completely and fill
it with custom
tungsten cubes.

This lowers the
center of gravity
and improves
stability.
Three-Wheeled
Designs: Lifting
one front wheel
(the dominant rail
rider technique)
effectively
reduces friction.
Patterns that
incorporate a
"raised wheel"
must have the
weight shifted to
the opposite side
for balance.
Extended Nose
Styles: A longer,
pointed nose can
improve
aerodynamics but
pushes the center
of mass forward. If
you extend the
nose, you must
compensate by
adding more
weight at the rear.
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Fender and
Wheel Covers:
Some patterns
include thin
wooden fenders
that partially
cover the wheels.
While this can
streamline airflow,
ensure the wheels
move freely and
that the fenders
do not exceed
width limits.

Common Mistakes
to Avoid

E v e n  w i t h  a  g r e a t
pattern, errors can ruin
performance. Watch out
for these pitfalls:

Cutting too1.
close to the
line: This leaves
no room for
sanding and may
lead to a
misshapen car.

Ignoring weight2.
placement: A
beautiful design
means nothing if
the center of mass
is too far forward
or back.
Using too much3.
paint: Thick paint
can add weight
and smooth out
the detail of your
pattern. Use light
coats.
Forgetting the4.
rules: Verify that
your pattern does
not violate width,
length, or ground
clearance
specifications.

Sourcing
Inspiration:
Where to



Find Unique
Patterns

If  you  are  tired  of  the
same  old  wedge,  look
for  inspiration  in  these
places:

Car Showrooms:
Real car designs
like the
Lamborghini
Countach,
Corvette Stingray,
or Tesla Roadster
can be simplified
into a Pinewood
Derby pattern.
Nature: A shark,
a dolphin, or a
bullet train – these
shapes are
naturally
aerodynamic.
With some
creativity, you can
turn animal
silhouettes into
viable car

outlines.
Online
Marketplaces:
Etsy and eBay
sellers offer
custom laser-cut
patterns that can
be traced or glued
onto your block.
These often come
with detailed
instructions.
Historical Derby
Winners: Search
for images of past
winners in district
or council races.
Their shapes often
hint at what works
best on specific
track profiles.

Remember that the best
P inewood  Derby
Designs And Patterns
are those that you can
e x e c u t e  w i t h
confidence.  A  simple,
perfectly  built  wedge
w i l l  o f t e n  b e a t  a
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c o m p l e x ,  p o o r l y
executed  skeleton  car.
Aim  for  precision,  not
just novelty.

Conclusion:
Crafting
Your
Winning
Combination

The Pinewood Derby is a
celebration of creativity,
craftsmanship,  and
friendly  competition.
The  journey  f rom  a

rough  pine  block  to  a
polished,  speedy  racer
begins  with  a  single
choice: the right design
and  pattern.  Whether
you  opt  for  a  classic
wedge,  a  sleek  rail,  or
an  artistic  cutout,  the
key  is  to  integrate  the
design  with  proper
weight  p lacement,
careful  sanding,  and
meticulous  tuning.  By
studying  the  various
P inewood  Derby
Designs And Patterns
outlined  in  this  article,
you  are  now  equipped
to make


