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When pressure is put upon air, big things will happen! Jackhammers
can bust up pavement. Bicycle tires get filled. Rockets get shot into
space. The science of pneumatics explains how air and other gases
provide power.

Gases are compressible. You can squish them. Take a regular balloon.
Let's say you inflate it all the way and then just let go of it. What is it going
to do? Fly across the room!

As you blow up a balloon, you are adding
more and more air molecules. These air
molecules are cqns?am‘ly flying _a_round Jet engines are
and bouncing off each other. This causes propelled just like
pressure to build up in the balloon. When J balloons! Air pressure
you let go of the balloon, all of the air gets released from
molecules fly out. This releases the pressure the engine and

in the balloon and propels it across this pushes the
the room. | Jet forward.

- —

Bigger and faster pneumatic machines, like jackhammers, have motorized
compressors inside them. A compressor is the device that squeezes air
inta smaller spaces — like a tank. With simpler machines like bicycle
pumps, a person’s hand compresses the air inside its tubes. Once filled
with compressed air, our everyday machines are ready o go!

Bicycle Pump

Jackhammer Tank
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Sometimes it can be a little tricky to make a pneumatic system work.
That's why it takes an entire team of engineers to build one! As you go,
make sure your pumps are positioned on the K'NEX® pieces exactly as
shown. If you get stuck while building, come back here for some help.

MY MODEL WON'T MOVE
If your model won't move, check these features of your system:

Are both of my pumps closed? If so, follow these steps to add air
back into your system.

1. Detach one of the pump's from the tube.
2. Open the detached pump all the way.
3. Reattach the pump.

Are both of my pumps open? If so, follow these steps to remove air
from your system:

1. Detach the free pump.
2. With the tube still attached, close the free pump.

3. Reattach the open free pump.

Are my pumps the correct size?

Double check — a pump that’s too small will not create enough force.

MY TUBES FLY OFF THE MODEL

Are you using the correct size pump? Double check—a pump that's oo
big will push too much force through the system.

IF ALL ELSE FAILS

Sometimes you might have to relieve the pressure in the system. Try
disconnecting and reconnecting the pneumatic system. Then give it
another go.
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GATHER THESE PIECES:
1w 3 R
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THE FIRST ROCKET

The first documented use

of a rocket was in 1232 by

the Chinese. However, some
historians believe rockets were
actually invented hundreds of
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CATAPULTS IN
THE WORLD
Modern catapults are used
to launch gliders, aircraft,
and missiles.
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AIR POWER IN OTHER ]
VEHICLES &
Air cars are powered by ]
compressed air. Compressed 1
air has been used to power 0
other vehicles, too. Do you think 7
air can be used to power the 1
motorbike to the left? -
L
1
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HISTORY OF CARS

Regular cars, like the one
pictured to the right, were
\invented in 1885. But did
you know that the first
air-powered engine was
invented in 18967
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PENCIL SHARPENERS (3
* Pencil sharpeners are one Y
example of an everyday item that
uses a wheel and an axle. What B
- other objects can you think of
that use a wheel and an axle? L]
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When you harness the power of liquids, exciting things happen! What

do dentist chairs, car brakes, garbage trucks, and elevators all have in
common? That's right, liquids make them move!

Liquids are incompressible — they can't be squished.
Think about a full water bottle. What happens when
you try to crush it? It doesn't budge! That's because
the water molecules inside it don't get any smaller.

Next, take the cap off. What
happens when you squeeze
the bottle? Water shoots out of the top! The
water molecules are being pushed out of the
bottle by your hand. Does this sound similar fo
a water gun? That’s because it is! A water gun
works the same way as a squished water bottle.

wine e e e e e i e e e e e e

Now you might be wondering, what
would happen if water molecules
were compressible? Well, when

you squeeze the bottle, the water
molecules would squish up into the
top of the bottle. A drip or two might
spill out but there’d be no splash!
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Hydraulic systems are incredibly
powerful. In fact, a hydraulic
excavator can lift 9,000 tons of earth
per hour. That's the same as lifting
1,800 elephants!
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ARE YOU READY?

Detach the butterfly from the pump. Remove one green K'NEX?
piece from the flower. Then remove one purple piece that holds the
butterfly together in the middle. From the same side, connect the
white rod to the open space on the flower. Perch your butterfly on its
flower. Try out different wing positions with your hands.

A :Bu‘rterf‘lies hold their wings

in di lay
Ferent ways. They

l‘rr'l‘-\g:-n flat fo warmup in the X

sun. They fold them up fo rest.

Some butterflies make glr;grs

noises to scare off precators:

BUTTERFLY
CAMOUFLAGE

Some butterflies have built-
in camouflage. This profects
them from predators. Their
wings have patterns that
blend in with leaves, flowers,
or trees.
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