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Building the Basic Chassis

All of the Wacky Races use the same basic chassis, which is made from two pieces of Corriflute, the smaller piece being the front steering axle.

The completed basic chassis.

Front Steering Axle

Draw a line across the rear of the larger chassis piece 38mm from the back
edge as shown. This is the top face of the chassis. Fix the rear axle brackets so
that the back edge sits on this line. See illustration. Make sure that they align
and that that they sit parallel to the side of the vehicle.
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Adding Power

Friction Drive Racer

Gear Drive Racer

The completed Friction Drive
Racer.

Push fit the small pulley onto the end of
the motor shaft.

The completed Gear Drive Racer

Fit the tyres
onto the wheels
as shown.

Measure and cut out two axle rods 145mm long. Axle rod can be cut to length
B by simply rotating the rod inside the open jaws of a pair of scissors and scoring
the dowelling around its circumference. Once scored it can then easily be
broken to the correct length. Once cut to length the ends of the rod should be
lightly chamfered to enable them to be push fitted into the wheels. This can be
done using a piece of sandpaper or better still a pencil sharpener (do not over
sharpen - just take the edges off). Do not fit the axles onto the wheels yet, as

they will need threading through the axle brackets first.

Draw a centre line on the front axle strip and then fix the front axle brackets
B making sure that they align and are parallel to the edges of the strip.

Top of Chassis

Centre Line

Lay the front axle strip into place aligning the holes in the steering axle and

chassis (on the top face of the vehicle - the surface where you have drawn

the Biro lines ). Connect together using the two-part ratchet rivet as shown,
making sure it sits on top of the chassis piece as shown.

Axle

' w"\ X Brackets

Top of
Chassis

Two part
ratchet rivet

Tip: Dowelling is not always the precise diameter required. This can be the result of
the ambient fluctuations in the moisture content of the air. If the rod is oversized it
requires to be sanded down before it will run freely in the axle brackets.

3 Fix sticky pads to
the axle brackets.

Front Wheels

Push fit one wheel onto the front axle and then thread through the axle
brackets. Push fit the other wheel to secure them in place. The front axle can
be aligned to make the vehicle go in a straight line or around in a circle as
required.

Tip: If you intend to build a powered vehicle then do not attach the rear wheels, as
you might need to add a pulley or gear in line prior to fitting the final wheel in
place. If you are building a free-wheeling, or friction drive vehicle, then continue to
step 8 and your chassis will then be complete.

Rear Wheels

Push fit one wheel onto the rear axle and then thread through both axle
brackets. Add the plastic spacer onto the rear axle rod as shown. Push fit
the other wheel to secure them in place. Do not push the wheels together
too tightly or they rub against the sides of the vehicle and the friction will
prevent them from rotating easily.

Motor

Switch

To Battery Holder
\

Cut two short lengths of wire (you will find a length of black wire included

with your kit) to the correct length (around 3cm) and strip the ends so that
they can be threaded to link the opposing corners of the switch terminals as
shown. Twist the bare wires to secure or solder in place.

Take the battery snap and cut off approximately 80mm of the red and black
wire. Strip each of the cut pieces back approximately Tcm. Connect 1 lead to
each motor terminal and the other end to terminals@and@on your switch as
shown.

N0w§trip the wires on your battery snap back 1cm and connect to terminals(C)
and(Don your switch.

Finally, push fit the battery snap to the battery holder. Add 2 x AA batteries
taking note of the + - polarity.

“Push fit the small gear wheel onto the
end of the motor shaft.

Slide the large gear wheel onto the rear axle leaving enough room to add the
wheel. You will need to add a small strip of paper or tape around the axle
shaft to swell its diameter in order for the gear to form a good friction grip.
Tip: Rotate the gear wheel as you move it onto the strip of paper.

Slide the axle rod thread through the axle brackets, with the large gear wheel
in place before fitting the rear wheels. You will find that it sits snugly inside the
cut out in the side of the chassis as shown. Make sure you leave a little gap
between the large gear wheel and the chassis to permit it to freely rotate. Fit
the wheels, the one next to the gear wheel
sits up tight to it, as shown.

Fit sticky pads to the underside of the motor,
the side of the switch and the battery box and
stick into position as shown. The small pulley
must touch the tyre of the rear wheel, as this is
what powers the vehicle forward.

Small pulley sits against the wheel tyre.

nComplete the motor reversing switch circuit as described in steps 2-3 of the
Friction Drive Racer and fix the components into place with sticky pads,
making sure that the gear teeth mesh.
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Adding Power

Pulley Drive Racer
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Solar Powered Racer

The completed Pulley Drive Racer.

The Completed Solar Powered Racer.
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ACaution: Using Batteries

* When installing batteries make sure they are the right way
around in relation to polarity [+/-].

* We recommend the use of standard (Non-Alkaline) batteries.

¢ We do not recommend the use of rechargeable batteries as
if shorted out these can create high currents and extreme
heat which may cause burns.

o Always make sure pupils are aware of the dangers of
causing a short circuit.

o If in doubt seek advice or contact our customer care

department on 01732-773399 )
Commotion Group 2012

Push fit the small pulley onto
the end of the motor shaft.

Push fit the small pulley wheel onto the end
of the motor shaft.

Slide the large pulley wheel onto the rear axle (in fact this is just another wheel
without the tyre) leaving enough room to add the wheel.

Slide the large pulley wheel onto the rear axle
(in fact this is just another wheel without the
tyre) leaving enough room to add the wheel.

Friction Drive

Slide the axle rod through the axle brackets, with the large pulley wheel in
place before fitting the rear wheels. You will find that it sits snugly inside the
cut out in the side of the chassis as shown. Make sure you leave a little gap
between the pulley and the chassis to permit it to freely rotate. Fit the wheels, the
one next to the pulley sits up tight to
it, as shown. r

Slide the axle rod through the axle brackets,
with the large pulley wheel in place before
fitting the rear wheels. You will find that it

sits snugly inside the cut out in the side of the
chassis as shown. Make sure you leave a little
gap between the pulley and the chassis to
permit it to freely rotate. Fit the wheels, the
one next to the pulley sits up tight to it, as
shown.

Making the Solar Motor Circuit

Strip back a short length of plastic
casing off the ends of the motor
wires and connect them to the
metal tags on the rear of the solar
panel as shown. Simply wrapping
the wires around the tag will be
sufficient to make a good contact
although these can be soldered for
a more permanent.

Gear Drive

Complete the motor reversing switch circuit as described in steps 2-3 of the
Friction Drive Racer, and fix the components into place with sticky pads. Leave
a small gap between the small motor pulley and the large pulley as shown.

Small Gap

Fit the elastic band over the large and small pulley.

Fix the components into place with sticky
pads,making sure that the small and large
pulleys sit in direct alignment and that the
solar panel sits with the cell (dark blue)
facing upwards.

Pulley Drive

To prevent the small solar motor from moving
when switched on, cut two short lengths of

dowelling and sit them on top of the sticky
pad against the sides of the solar motor as
shown.

Dowelling

Fit the elastic band over the large and small pulley. Place in direct sunlight

and watch it go.

Tickil V4

EDUCATIONAL PRODUCTS

Wacky Racers

Building Instructions

Tools

All of the components required to build the racers are included but you will need some
tools to help you to assemble the vehicle including:

A pair of scissors (cutting knife or junior hacksaw) to cut the axle rod to length.

A pair of electrical cutters/strippers for the electrical circuit.

A piece of sandpaper for smoothing the dowelling.

If you decide to solder the wires to the motor and switch, then a soldering iron and some
solder will also be required although this is not essential.

Motorised vehicles require 2 x AA cells.

General Information

Power and Speed

There is always a trade off between speed and power. The small, low-voltage electric
motors that are provided with the Wacky Racers can achieve rotational speeds of 24,000
revolutions per minute when they have the maximum permitted voltage and no load. This
might be useful to power a fan but it does not have enough power to drive the load of a
small four wheeled vehicle. In order to slow the rotational speed of the motor and to
increase the power, a gear reduction is required. By reducing the speed of the motor using
gearing the greater will be the power. For each of the designs we have produced, the
vehicles use different forms of gearing.

Designed for Speed or Power?

If the vehicle is being designed for speed then the gearing needs to be tuned so that the
output speed of the motor is as fast as can be whilst still being able to drive the vehicle
along. If your vehicle requires to be powerful (climb a slope, manoeuvre over a rough
surface) then it will need to be geared down to a much lower output speed. This will
create much greater torque.

Wacky Racers consist of a basic chassis with four powered designs- friction driven,
geared, solar powered and pulley driven. In each of these the speed of the motor has been
geared down to add to the power and decrease the super fast output speed of the motor
spindle. (Having said this they are still pretty fast!).

Feel free to experiment with the Wacky Racers to see if you can build the fastest vehicle
or the one that can climb the greatest incline from a standing start.

Note: Wacky Racers have been designed for use within a school or where there is adult
supervision. Not suitable for children under 36 months.
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