CAR DIMENSIONS

Body Width:

Height:

Length:
Weight:

MANDATORY

SPECIFICATIONS

ANY CAR NOT MEETING SPECIFICATIONS WILL BE DISQUALIFIED
Minimum 13”- Maximum 36”
Cockpit side of car must maintain a minimum of 14” on all sides. Height is measured from the
center of the axle.
Minimum 60”, Maximum 84” Nose must be in front of wheels for starting gate.
Class A=(7, 8, and 9) 200 Lbs, Class B= (10, 11, & 12) 250 Lbs, Class C= (13, 14 & 15) 300
Lbs, Class D open Kit Car (7-11) 225 Ibs, Class E open Kit Car (12-15) 226-300 lbs and

Class F open (no age limit) 301 to 350 lbs. WE RESERVE THE RIGHT TO ADJUST NUMBERS

FOR AGES CLASSES AND WEIGHT. EXAMPLE: AGES 7-8, 200 LBS AGES 9-10, 225 LBS ETC.

Wheelbase:

Axles:

Road
Clearance:

Starting
Gate:

(Distance from center of axle to center of axle) Minimum of 48", Maximum of 72”. Maximum
distance from axle to front and to the rear of the car must not be more than 12”.

There must be two solid axles, 36" long, no smaller than 2" diameter, no larger than 1” diameter.
Axles must be attached to the floorboard of the car. There must not be more than 1 of axle
extending beyond the exterior hub of the wheels.

The car must have no less than a 3” road clearance beneath its lowest point including the brake
and brake facing, with the driver in the car. The 3" minimum road clearance with a maximum of
4.5” height road clearance has to be maintained while racing. A test block three inches high will be
passed under all cars to check ground clearance at inspection, so that cars do not rub coming off
the ramp. (Any car that rubs due to inadequate ground clearance not only damages the car and
ramp, but also slows your car down.)

(CONTACT POINT) The car body must have a maximum starting gate contact point of 4” from the
ground. This will be strictly enforced.



| bolt
Hitch:

Floorboards:

Windshields:
Wheels:

Driving
Position:

Steering:

Body:

Roll Bar:

Brakes:

There must be a 3/8” diameter eyebolt with a minimum 1” hole for towing purposes attached on
the underside of the floorboard in front of the axle, for towing purposes. Remember, the car must
maintain a 3” minimum ground clearance. (Construction of a towing bolt is the
responsibility of the builders.) Optional in 2007- we will trailer the cars to the starting ramp
and not pull them.

Must be build of wood, %" minimum. Plywood or solid dimension wood must be used. No particle-
board or chipboard can be used. Floorboard must be the entire length and width of car. The only
open holes allowed will be for the brake mechanism and openings for the wheels.

None

All cars must have four wheels, two in front and two in the rear. All four wheels must touch the
ground at all times. No pneumatic tires, no spoke wheels of any kind. No lightening holes may be
drilled in the wheels. Bearings may be used. Lubricants may be used. It may be required, during
inspection, to remove at least one wheel of the inspector’s choice, from each axle. Lubricants may
be used between races in the pit area only. Excessive lubrication of wheels and axles must be
wiped off before loading the car on the ramp. All wheels must be kept on the axles with a cotter
pin or quick release pin. No nails. All cars must race with the wheels they were inspected with.
Two cars may not share the same wheels. No bogey or idler wheels. All wheels must have a solid
one-piece metal hub, with outside rubber surface touching the ground. Minimum diameter of wheel
is 6” and maximum diameter is 12”.

The car body and the car seat must be built so that the driver has quick and easy operation of the
steering system and brake and allows the driver a clear view to the front.

There must be a hand-operated steering system in the car. Steering wheels may be used, but are
optional. A cable system, with minimum 1/8” diameter, should be used or go-cart mechanical
steering may be used. No rope or steering controlled by the feet. Optional, hands maybe secured
to steering wheel with Velcro to avoid putting hands on the ground if tipping over.

All car bodies must be made of wood, fiberglass or sheet metal. (All type may be allowed) All cars
should be painted. Sponsor’s names, insignia or number may be displayed anywhere on the car
body but the car number must be distinguished. The car cannot have any sharp edges from sheet
metal on the car.

Car are not required to have a roll bar in 2007, if installed it must be padded with foam at any point
the driver may contact it extending above & below the helmet. There also must be foam padding
in front of the driver extending to the top of the 14” car body. *See page 14 ~ Roll bar.

The car must be equipped with at lease one single drag brake capable of stopping the car safely.
All brakes will be tested prior to the race. The brakes must be foot operated and must be attached
by a cable of a minimum diameter 1/8”, maximum %”. Covered cable must be stripped, where
attached to provide a secure connection. Rope, chain or clothesline cable is prohibited. Any hinges
in the brake mechanism must be the ‘tight-pin’ type and must be attached with bolts, lock-washers,
and nuts (not with wood screws). The brakes must be faced with a piece of tire tread, having a



contact area of at lease nine square inches, flat on the ground when the brake is applied. Facing
must be bolted to the brake shoe and the bolts must be receded so that cannot touch the ground
with the brakes are applied. See page 11.

Motors: No motors or means of self-propulsion will be allowed. No automotive parts that increase speed or
fail to pass safety inspections can be used.

These instructions are complimentary from
Clover Valley Soap Box Derby- Cloverdale Canada

HOW TO GET STARTED
(Example of car building)

Getting started properly is important and is a fairly simple step. You will not have to make all the
decisions right at the beginning. Please read through the complete manual before making
any final commitments or cutting any materials.

In most cases, you will start with a solid wood floorboard. A common material is a piece of

3/4"(19 mm) or 1"(20mm) thick plywood. Decide roughly how long and wide the car is going to

be. Points to consider regarding size are:

¢ Size of driver (Now and in years to come).

e Transporting it to and from the race

¢ You will need an area large enough to accommodate the completed car and remember it also
has to fit out the door later.

o Storage after the race

The body width should be at least 13", and should not exceed the axle width of 36" (91.5 cm)
specified in the manual earlier. The length is primarily dictated by the height of the driver, and
whether he/she is going to be in a sitting up or laying back position while driving. Remember the
longer and wider the wheelbase, the more stable the car will be.

On the floorboard, carefully draw a clear centerline. You will need this centerline many times
during the construction.
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To get some principal dimensions established, sit the driver on the floorboard, and use a couple
of broomsticks to indicate the positions of the axles. Keep in mind the official specifications for
wheelbase (min.48"). Try to distribute the weight evenly over all four wheels.

Mark the positions of axles, steering wheel, brake, brake pedal, seat, tip of the nose, and rear
end. You will need to know which type of brake you want to use as some may be positioned in a
variety of locations while others cannot. The more common brake designs include a vertical
plunger, horizontal hockey stick or drop arm. Allow room (at least 6" or 15 cm) in front of the feet
for brake pedal movement. Also keep in mind the way you wish to finish the front end of the
racer. Remember to leave room if a solid bulkhead is used at the very front to protect the driver
in the event of a collision. Also, the feet will stick up a fair distance from the floor, and the eyes
of the driver should be a few inches above the toes so the driver can see the road. It is not
necessary that they are able to see the first 10 or 20 feet of roadway in front of the car, but the
child should be able to see the road clearly beyond that.

At this point, it is also a good idea to determine the shape of the racer as seen from above, the
side and the ends. Is it going to be an elongated oval, a teardrop shape, or a rectangular
wedge?

With consideration being given to the structural design, body type and safety, you can now
outline the shape of the floorboard symmetrically around the centerline and start cutting.

Next, decide where and how to anchor the roll bar so that its an integral part of the main
structure of the racer; for example the floor board and possibly also the main structures above
the floorboard.

From here your next steps greatly depend on your design. In some cases the brake and steering
components are easier to install before the frame or body. In others, the frame or body form the
support structure for these components and must be installed simultaneously.

Finally you're ready to finish the body itself. It can be done with plywood, sheet metal, fiberglass,
or any other material. This is where you let your (and your driver's) imagination run wild to come
up with that unique new design.



COMPONENT DETAILS

This section explains some of
the specific components in the
design. The specifics of the
components are only
suggestions and may be
adapted or replaced with your
own designs as long as safety
and fairness is not
compromised.

'Major Components' are parts that are critical to the cars safe operation and have some

very specific requirements with regards to how they are installed. The following items are

considered 'Major Components'.

e Steering system (Steering wheel, cable, pulleys, connectors etc.)

e Braking system (Foot peddle, cable, pulleys, connectors, pads etc.)

e Seat belts (webbing, buckles, mounting hardware etc.)

¢ Roll Bar (Bar and mounting hardware etc.)

e (Wheels, Axles, Axle Supports etc. including moving and nonmoving parts such as the
rear axle must be bolted directly to the floor etc.)

All parts of 'Major Components’ must be mounted securely with through bolts,
suitable flat washers and lock nuts, lock washers or 'Lock-tite’. Screws are not
acceptable.

Layout Of The Floorboard:

The basic body shapes shown @ m

here may help you to get your

design underway. o [—_—;l; @
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Axles:

The wheels must attach to a 1/2) diameter axle rod or up to 1” diameter. This can be a
threaded "Ready-Rod", which is simple because lock nuts can be used to position the
wheel as opposed to cotter pins. A lock nut does not require a hole to be drilled in the rod
for a cotter pin; but "Lock-Tite" or similar method must be used to hold the nut in place.
Since the rod may not be strong enough by itself, a wood axle tree or other equivalent
support for the axle may be required. (See diagrams)



End views of two axle-mounting options
Front view of front axle with eye bolts

for connecting steering cable Axle Trees
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Eyes must be through-bolted Wood strips 5/8” steel axles
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Eyes must be through-bolted

The axle rod is supported by a 2" x 4" piece of wood. (See example of axle tree above)

Wood strips hold the rod in place on the main 2" x 4" tree. A routed channel can eliminate two
strips. The front axle pivot is a loose fitting bolt holding the axle tree to the floorboard (locking
the nut is required to prevent it from loosening off). The pivot should be in front of the axle for
stability.

Sturdy eyebolts backed with locking nuts and washers can be used to attach the steering
cable to the axle tree.

The rear axletree can be bolted directly to the frame or floorboard.

Mount the axles no more than 12" from the front and rear of the car or as defined in the
'MANDATORY CAR DIMENSIONS' section.

Suspension:

AIth‘ough a suspension system is not really necessary, sor}we increased performance and
comfort may be achieved by building one.

Brakes:

There are several kinds of safe and reliable brakes. Some designs features to consider are:

Cost
Ease of construction

Choice of mounting location options
Braking effectiveness

Skid control

Tire wear
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Hockey Stick Brake

The hockey stick brake uses a piece of strong hardwood parallel to the rear axle that is pulled up
against both rear wheels by a cable. A spring pulls the bar off the wheels when the cable is
released. It is quite simple and inexpensive to build. Make sure that the stick is mounted under
the floorboard if it is behind the axle and above the floorboard if it is in front of the axle. In these
positions the rotation of the wheels will force the stick against the floorboard, providing support.
Tires wear somewhat as the brake is applied and flat spotting can occur if the brake is applied
too hard. The maximum friction available for this brake is dependent on the weight of the car on
the rear axle.
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Drop Arm Brake

The drop arm brake incorporates a hinged arm with a brake pad on one end that drags on the
road surface. It is a popular design among serious racers because it can be designed to remain
flush with the underside of the floorboard until the finish line, thus minimizing wind resistance.
When the scissor or cam method is used to apply the brake, substantial mechanical advantages
can be obtained providing high pressure with minimal pedal movement. The main hardware
items needed to make the scissor brake are four large butt hinges. A cam system (not shown)
made basically from plywood and one butt hinge can also be used to activate a drop arm brake.
With a little geometry know-how, either is fairly easy to construct. This brake does not wear-on
or flat spot the tires. Positioning it as far as possible ahead of the rear axle is best.

Scissor activated Drop Arm Plunger T:
Plunger Brake P ser Type

The plunger brake is a brake that can be easily mounted in the back or middle of the car. It
consists of a brake pad that is pushed vertically down onto the road surface. Some welding is
usually required to build this system. Somewhat surprisingly, the best place for a plunger (or
most ground contact type brakes) is slightly in front of the center of gravity of the car. The car's
inertia during braking shifts the car's weight forward, applying weight from all four wheels equally
and providing more available friction and still allowing good steering control.




General Brake Requirements

For all types of brakes, make sure the brake lining (a piece of old tire, for instance) is very well
attached to the brake shoe with through-bolts.

Design your brake for the worst-case scenario keeping in mind that the road may be wet or
slippery making braking much more difficult.

The braking must be symmetrical with respect to the car. The car must be balanced from side to

side and in the case of a hockey stick brake make sure pressure is applied evenly to both
wheels.

Brake pads that drag on the ground must be able to extend 1" below the road surface to
compensate for any road surface irregularities such as ruts etc.

Remember:

Foot-operated brakes only.

NO Hand brakes are allowed.

NO bicycle caliper brakes are allowed.

Steering: Front wheel steering ohly.

The steering mechanism is one of the most interesting aspects of the car to design and build.

The simplest steering system consists of a cable that is wrapped around a steering column. The
cable passes through pulleys and is attached near the ends of the front axle. The steering
column may be vertical, horizontal, or for that matter at any angle. The cables are securely
attached to the steering column or drum to prevent slippage, and are tightened with turnbuckles.
Make sure the cable is wrapped around the steering column in the proper direction to prevent
backward steering. (See diagrams for some examples)
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Views from cockpit of car

The steering wheel should be large enough to allow a secure grip, and have no sharp points or
edges in any position. The sensitivity of the steering should be neither "too quick" nor "too slow".
There should be minimal "play”. A turning radius of 1ft is adequate. Stop blocks are mandatory
and must be secured extremely well. They will prevent the axle and steering wheel from turning
excessively if one wheel hits an object. The cable used for the steering mechanism must not
stretch. Clothesline is NOT acceptable.



Use only marine/aircraft cable. Attach the cable with TWO good quality crimps or clamps at
each end, and tighten the cable with a turnbuckle. Tie with wire or otherwise restrict
movement of the turnbuckles for added safety. They have a nasty habit of unscrewing
themselves from road vibration.

For the mechanically inclined, direct linkage steering is another option that can be used on
either a straight axle or on independent swivel type systems.
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All turnbuckles must
Two cable crimps or clamps be wired or securely
must be used on cable ends. Try fastened to prevent
to cover the free ends of the them from loosening
cable with the second crimp to off.
prevent pokes from the sharp
wire.

Wrist Straps:
Optional 2007

Loose fitting wrist straps
must be provided where
body styles increase the

chance of injury. This

restricts the drivers' natural
reaction of extending their
arms out of the car in the
event of a roll over.



Roll Bar: Optional in 2007

The Safety requirement here doesn't necessarily call for a metal tube shaped in an arch; but
essentially a superstructure extending some inches above and to the sides of the driver's head and
back. It should be made from solid materials and fastened securely to the floorboard and/or frame.

The kit provides a sturdy metal roll bar that should be easy to integrate into your design. The best
place for the roll bar is slightly ahead of the driver's face. This position allows it to deflect on-coming
objects more safely. The roll bar must be positioned so that the driver's helmet remains below
imaginary lines extending from the top of the roll bar to the nose of the car and from the top of the roll
bar to the rear of the car. (See diagram) The roll bar must also extend on both sides of the driver's

head.

It is very important for the builder to provide protection against potential whiplash by providing an
adequate headrest for the driver.
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Body type roll protection Optional center
. support can act as a
‘Helmet must remain
. headrest.
below dotted lines
%" plywood
Alignment Of Rear Axle:
First, check that the exact center of the rear axle Align Axles

is located exactly over the centerline on the
Floorboard. Next, measure the distance from

the front axle center point to each tip of the rear axle.
Distances must be exactly the same. Secure the rear
axle to the floor. This alignment ensures that the
centerline of the racer is parallel to the direction off
travel and the car is balanced side to side. Wheel Alignment




Balancing:

An important factor in soapbox racer design is the weight distribution. A well-balanced car
will roll cleaner downhill and will be more stable in handling and braking. The more weight
over a wheel, the more resistance it presents. For this reason alone, you will want to have
even weight distribution over all four wheels.

An unbalanced car may tend to wander. In a car in which more weight is positioned towards
the rear, the light front end will steer sluggishly. This leads to erratic motion. Also, a light
front end tends to bounce more when hitting bumps. If the front end is too heavy, the car
will tend to fishtail easily and rear mounted brakes will be less effective.

Body:

Safety must be given priority with regards to building and racing the cars. Mishaps do occur,
and it's your responsibility to design and build a car that is safe and presents minimal
danger to the driver and spectators in the event of an accident. Keep in mind that the shape
of the front of the car can present a serious hazard in a collision, as these cars can reach
speeds in excess of 35 mph (60 km/h). Sharp pointed designs are to be avoided.

Aerodynamics is the study of the interaction between air and solid moving bodies. In
racecar design there are many factors to be considered. We will only discuss drag here,
which is the most important to us. Drag is the resistance air exerts on an object that is
moving through it. The most obvious factor is frontal area. This is the maximum cross-
section of the racer as seen from the front. All other things equal, the car with the smaller
cross-section area is faster.

Shape is important to "air management". The three cars shown have the same cross-
section area. Car 'A’ will be faster than Car 'B' because the air travels around the front more
smoothly but Car 'C' is faster than Cars 'A' and 'B' because the air flows around the back
more smoothly also. The airflow behind Cars 'A' and 'B' is turbulent and creates a negative
pressure that pulls the car back. The car's rear design can be as important as its front.

Imagination is the only limiting factor when designing the body shape. The various designs
and colors will give the Brainerd Lakes Downhill Drags Soapbox Derby a memorable and
unique flavor. Racers don't need to be super streamlined to be fast. Wheels, suspension
and alignment are at least as important. Please refrain from designs that may pose a
hazard when involved in a collision such as sharp points, ornaments or trim that may come

loose.
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