Science Kits

Lo EK3-09 Air Tricycle

Assembly Instructions and Experiments

GOALS

1 Understand that a volume of air can be compressed.
1 Understand that compressed air can produce a force.

THINGS YOU WILL NEED

Body Gear cover Syringe
- Rear axle Reservoir
Rack

Pump

ﬁ \ ‘-'\r)

Front wheel Front
seat wheel
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Rear wheels (2) Large gear \t/)\zl;ggsrt(lg?er Rubber piece
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How TO ASSEMBLE

Insert the rack into the body at a slant, and then
slide the rack in horizontally.
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Insert the gear into the body (note the
orientation).

Teeth
should
mesh

Wrap a wide rubber band around each rear

Attach a rear wheel to each end of the rear axle.

wheel.

Place the rear axle into the notches in the body.
The gear on the axle should mesh with the large
gear.

Insert the pegs on the gear cover into the holes
in the body, making sure the rounded section of
the cover is on the side of the gears.
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Slide the front wheel into the front wheel seat
until the pegs in the seat slip into the hole in the
wheel.

Front wheel

Pegs in the
front wheel seat

Insert the front wheel seat into the body.

Insert the pump and the syringe into the
indicated nozzles of the reservoir.

Reservoir
Syringe —l

I

Attach the pump assembly to the body as shown.

Assembly completed.
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EK3-09 Air Tricycle

Place the tricycle on the floor. Use one hand to
hold the syringe piston in place, and use your
other hand to press the pump repeatedly as
shown. This increases the air pressure inside the
reservoir. Make sure to cover the hole at the top
of the pump with your thumb while pumping.

Reservoir

When it becomes difficult to pump further, it
means the reservoir is full of compressed air.
Remove both hands from the tricycle at the same
time. The syringe piston will move backward
while dragging the rack. The rack drives the
gears, which rotate the rear wheels. The result is
that the tricycle rolls forward.

Reservoir é
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When the syringe piston stops moving backward,
push it into the barrel again. Adjust the direction
of the front wheel to change the direction of the
tricycle.

Adjust the direction
of the front wheel.

The tricycle will stop moving when the
compressed air in the reservoir is gone. Repeat
steps 1-3 to make the tricycle roll forward again.
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Air experiment

Use one hand to press the syringe firmly against the rubber piece,
and use your other hand to push down on the piston. When it
becomes difficult to push, release the piston and watch what
happens. The results demonstrate that compressed air can

produce a force.
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Pull back
the syringe
piston.

3
Prevent air
from escaping "

the syringe. é é

Rubber piece

e
|
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EXPLAINING THE CONCEPT

Air consists of approximately 78% nitrogen, 21% oxygen, 0.9% argon, 0.03% carbon dioxide, and
trace amounts of other components. The atoms and molecules in air are in constant random
motion. When they collide against the walls of a container, they exert a pressure against the walls.
If the particles increase in concentration, the pressure will increase.

This can be observed when inflating a rubber balloon. As the balloon fills with air, the increasing air
pressure inside the balloon causes it to expand. Eventually the pressure may become so great that
it causes the balloon to burst.

The Air Tricycle uses a pump to compress the air trapped inside the reservoir system. The
reservoir allows the tricycle to store a greater amount of compressed air. Unlike a rubber balloon,
the reservoir is rigid so it does not expand. Initially, the syringe piston is held in place so the
increase in air pressure does not move it prematurely. When the pumping is finished and the piston
is released, the compressed air that has been pushing against the piston can now force it
backward unimpeded. The piston pulls the attached rack backward, and the rack spins the rear
wheels through a series of gears.

CAUTION

1. Handle the reservoir gently. Do not
puncture it.

2. Do not play on roads or in any dangerous
places.
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3. When finished with the experiments, store
the air tricycle in a safe place out of the
reach of young children.
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