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What Is a JetToy? 
The JetToy is a balloon-powered vehicle involving a simple rolling chassis (vehicle body) and a 
balloon motor. The motor consists of a balloon with a piece of tubing that serves as a nozzle. To 
prepare the JetToy for operation, the balloon is inflated through the nozzle, and the nozzle is sealed 
by covering the opening with a finger. Then the JetToy is placed on the floor and the nozzle seal is 
released. The JetToy rolls forward as air is expelled through the nozzle. The JetToy is a simple and 
fun toy, easily constructed from common materials. It can be made to look and perform in different 
ways to create a variety of moving toys that represent vehicles, animals, or whimsical machines. 

Making a JetToy
JetToy Supplies

If your child hasn’t had a chance to play with a JetToy, you can make one at home! You can use 
wooden wheels and dowels or collect the sticks and platforms that come with “push-up” ice 
cream novelties that can be purchased at a grocery store. You can find clear vinyl tubing at a 
hardware store.

The JetToy chassis pattern is included at the end of this document and the video How to Make 
AWIM Jet Toy by SAE from TheLab108 shows how to construct the vehicle.

https://www.youtube.com/watch?v=dZECv2VqEzw&feature=youtu.be
https://www.youtube.com/watch?v=dZECv2VqEzw&feature=youtu.be
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How Does the JetToy Work?
The Balloon Motor
The balloon and nozzle together make up a “balloon motor.” 

You may be familiar with electric motors (as in toys, fans, household appliances) or gasoline 
motors (as in cars, buses, lawnmowers), but the term motor can be used to describe a device that 
transforms energy and produces motion. The balloon motor works by storing compressed air in the 
inflated balloon and releasing it through the nozzle. When the air leaves through the nozzle, a force 
is created that propels the vehicle forward. 

Energy
An inflated balloon stores energy in the form of compressed air and stretched rubber. As you 
have probably experienced from blowing up balloons, it takes a good effort to blow air into the 
balloon and stretch the rubber. The air in the balloon exerts a force against the balloon material and 
keeps it inflated (stretched). The balloon material contains the air and keeps it under pressure. The 
compressed air in the balloon is the “fuel” for the balloon motor. 

The Forward Pushing Force
Objects are set in motion by unbalanced forces. Newton’s Second Law (net force = mass X 
acceleration) states that if an object is acted on by an unbalanced (net) force, it will undergo an 
acceleration (which is a change to the object’s motion in the form of speeding up, slowing down, 
or turning). The amount of acceleration depends on the force and the mass of the object. More 
massive objects require greater forces than less massive ones to change their motion. This is why  
a truck has a larger engine than a car.
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To understand the concept of “balanced” vs. “unbalanced” forces, consider the example of a car. 
A car sitting at rest requires an unbalanced forward force from the engine to start it moving. 
Otherwise, nothing will happen. Once it is moving, the driver can maintain a constant speed by 
pushing on the gas pedal just the right amount. In this case, although the engine is supplying a 
forward force on the car, air resistance and friction create a drag force of equal value that acts in 
the opposite direction of the engine’s force. So, although two forces act on the car (the engine’s 
forward force and the backward drag force), there is no unbalanced or net force acting—so the car’s 
current state of motion does not change.

Pushing harder on the gas pedal creates a little extra forward force, causing the car to speed up 
(accelerate). 

Removing the foot from the gas pedal removes the engine’s forward force, leaving only the 
backward drag force, and the car slows down, also changing its motion. Turning the steering wheel 
supplies another force to the car that causes it to change its direction. Speeding up and slowing 
down and turning are all examples of “acceleration,” which is a change to an object’s current state 
of motion. So, technically, the gas pedal, the brake, and the steering wheel are all “accelerators.” A 
sealed, inflated balloon experiences forces from the compressed air on all of its inside surfaces. The 
balloon is a closed chamber, and all the forces are balanced, so the balloon does not move. When 
a hole is created in the wall of the balloon (the nozzle is opened), the forces inside the balloon 
are no longer “balanced.” Air pressure pushing on a piece of the balloon wall directly across from 
the nozzle is no longer balanced by air pressure pushing on the opposite wall. Air near the nozzle 
opening escapes through the nozzle without pushing on any surface of the balloon. The result of 
this unbalanced force is a small push on the inside of the balloon, like having a finger inside the 
balloon pushing continually until all the air has escaped and the air pressure inside and outside of 
the nozzle equalizes.
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How much pushing force does the balloon experience as air escapes through the nozzle? Pressure is 
defined as force per unit area (typical units are “pounds per square inch”) and can be written as:

Therefore you can calculate force from pressure as:

The forward pushing (propulsion) force will be proportional to the area of the hole in the balloon 
(the area of the nozzle). Therefore, for larger nozzle openings, the forward pushing force is greater. 
The forward pushing force continues until the balloon is deflated and the air pressure inside the 
balloon is equal in all directions.

Friction and Air Resistance
Friction is a force that exists between all objects that slide against each other—it uses up energy 
and resists the sliding motion. Friction is increased if the two objects are pushed harder against 
each other. Think of sliding a box along the floor. Give it a push and it will slide some distance until 
all the energy you gave it is used up. When you put weight in the box, you push the box harder 
against the floor, and it will slide a shorter distance. If there were no friction between the box and 
the floor, the box would never slow down or stop, like a puck gliding on an air hockey table. 

There are two main sources of friction in the JetToy: friction due to the rotating wheels and friction 
due to air resistance. When the vehicle is rolling, there will always be some friction from the axle 
turning inside the drinking straw, and the hubs of the wheels rubbing against the ends of the straw. 
Friction changes kinetic energy into heat (thermal energy). The temperature rise due to friction in 
your car is too small to feel, but could be measured with sensitive instruments.

Friction can also be caused by parts of the body, or the balloon, rubbing against the wheels, 
causing the JetToy to slow down more quickly and not travel as far.



7    
SAE STEM@HOME™ | More About Motion

More About Newton’s Laws
Newton’s First Law
Newton’s First Law states that an object in motion will continue to move in the same direction and 
speed unless forces act on it. This can be counterintuitive because moving objects always stop on 
Earth. For example, when you kick a ball, it eventually rolls to a stop, no matter how strong the 
kick is. On Earth the forces acting on your ball to make it stop are friction and gravity. Friction is 
the resistance of motion when one object rubs against another. Friction is also generated by air 
in the form of air resistance which is why an object flying through the air eventually stops. Gravity 
is the force that pulls objects together. The more mass an object has, the more gravity it has. 
The closeness of objects also factors into gravity in that the closer you are, the more the gravita-
tional force.

Newton’s Second Law
The second law states that force equals mass times acceleration. 

• Force is a push or pull on an object.

• Mass is the amount of matter or substance that makes up an object. People sometimes think of 
mass as weight, but it is slightly different as weight is affected by gravity. Mass stays the same no 
matter what the gravity is, while your weight might be 45 pounds on Earth and only 7.4 pounds on 
the moon!

• Acceleration is the measurement of change in an object’s velocity (speed).

The second law means that the greater the mass of an object, the more force it will take to accel-
erate the object. This also means that the harder you kick a ball the farther it will go. 

Newton’s Third Law
“For every action there is an equal and opposite reaction.”

We describe these actions as forces. Even sitting on a chair brings Newton’s Third Law into play. 
When you sit down on the chair, you exert force on the chair and the chair exerts force on you—
equal and opposite reactions. Forces are found in pairs. If the pair of forces is equal in opposite 
directions (such as the example with the chair), nothing will move. However, if one force is greater 
than the other objects will move.
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1. Investigating the Properties of Balloons
In this simple activity, children explore a balloon and learn how 
balloons are made.

Discovering Balloons
Materials

• A variety of latex balloons (stretchy balloons)

2. Exploring Polymers
In this activity, children experiment with some of the interesting properties of polymers. They 
explore how a polymer reacts to cold temperatures and investigate rubber’s incredible elastic 
properties that allow it to be pierced, but not lose air.

Frozen Balloons
Materials

• A variety of latex balloons (stretchy balloons)

• Permanent marker

• Access to a freezer

Skewering a Balloon
Materials

• A variety of latex balloons (stretchy balloons)

• A wooden skewer

• Dish or hand soap

3. Introducing the Laws of Motion and Newton’s First Law
In this activity, children explore the idea that an object at rest will stay at rest (Newton’s First Law). 
When the note card is flicked away, the penny stays in one place until gravity pulls it down into the 
glass. Newton’s First Law is often called the Law of Inertia. Inertia is the resistance of an object to 
any change in its motion, including a change in direction.

Coin Flick
Materials

• A penny

• A glass

• A 3” x 5” notecard

Some people have an allergy to 
latex. Latex allergies are relatively 
rare (between 1 and 6 percent of 
the population suffers from latex 
allergies). Read about latex allergies 
on the Complete Guide to Latex 
Allergy page of the Allergy & Asthma 
Network.

https://allergyasthmanetwork.org/allergies/latex-allergy/
https://allergyasthmanetwork.org/allergies/latex-allergy/
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4. Newton’s Second Law
In this activity, children explore how adding weight to a toy car traveling down a ramp changes how 
far it travels.

Cars and Ramps
Materials

• Toy car

• Piece of cardboard

• Some coins

• Tape

• Books

• Sticky notes or small pieces of paper

• Measuring tape

5. Newton’s Third Law
In this activity, children make a balloon pinwheel that demonstrates Newton’s Third Law (for every 
action, there is an equal and opposite reaction). 

Balloon Whirligig
Materials

• A variety of latex balloons (stretchy balloons)

• Flexible straws

• Pencil with eraser

• Pin

• Tape

6. Balloons in Motion
In this activity, children make a balloon rocket that demonstrates ALL of Newton’s Laws.

Balloon Rockets
Materials

• A variety of latex balloons (stretchy balloons)

• Straws

• 10 feet of string

• Permanent marker



11    
SAE STEM@HOME™ | More About Motion

SAMPLE 
SOLUTIONS



12    
SAE STEM@HOME™ | More About Motion

1. Introducing Balloon Properties
The Magic of Making video
1. Where does latex come from? Is this surprising to you? 

Latex comes from the sap of trees growing in the rainforests of Brazil. 

2. How do you think people learned how to make latex? 
Children will have a variety of answers to this question. It is quite possible that the discovery of 
latex was simply a happy accident. 

3. What properties of latex make it a good material to turn into balloons? 
It is stretchy, waterproof, and air-tight.

4. What other objects do you know (or think) are made of latex? 
Children might suggest tires, raincoats, rubber boots, and rubber gloves.

Think About It!
1. Does blowing up a balloon get more or less difficult when you do it over and over? Why do you 

think so? 
It is more difficult to blow up the balloon the first time. When you blow it up the first time, you 
stretch and straighten out the polymers in it. When the balloon deflates, the polymers never go 
back to being as tight as they were originally and the balloon is easier to blow up.

2. How do you think people discovered that the sap from the rubber tree could be useful? 
Children may have lots of different ideas about this one! Maybe an early Mesoamerican stepped in the 
sap and it hardened or found a bit of sap dripping from a tree and started to experiment with it,

3. Why do you think that tires might be made of rubber? 
Rubber is sticky and durable. It will help cars handle well and stop and also be 
pretty indestructible.

2. Exploring Polymers
Think About It!
1. Why do you think blowing up a room temperature balloon was different from blowing up a cold 

balloon? 
The particles in matter move more when they are warm and less when they are cold. So, when a 
balloon is cold, the particles move less and stick to one another more. Therefore, a cold balloon is 
more difficult to blow up than a warm balloon. 

2. What about polymers allowed you to push the skewer through the balloon without popping it? 
Balloons are made of stretchy polymers. The polymer chains hug the skewer which keeps the air 
from escaping and allows the balloon to stay inflated.
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3. Introducing the laws of Motion and Newton’s First Law
Think About It!
1. Newton’s First Law says that an object in motion stays in motion unless acted upon by a force. 

What force(s) might be acting upon a ball after you kick it that would cause it to stop moving? 
Friction and air resistance cause the ball to stop. Children will likely describe this as the ball 
rubbing against a surface. They may not recognize that air can also cause the ball to stop.

2. How do you think that Newton figured out this law? 
Children will have lots of imaginative ideas. Hopefully, they will understand that Newton studied 
hard to learn what was already known about science and then observed the world and conducted 
experiments to develop his laws.

4. Newton’s Second Law
Think About It!
1. Using the Second Law of Motion, explain why it might work better to use a quick jerking motion 

to rip off a paper towel than a slow even motion. 
Because force = mass * acceleration, a greater acceleration will produce more force which will 
allow the paper towel to be more easily torn from the roll.

5. Newton’s Third Law
Think About It!
Using Newton’s Third Law, explain the balloon and pencil contraption you made.

1. The contraption spins because every action has an equal and opposite reaction. In the 
contraption, the balloon forces the air inside out through the straw. Because the assembly is 
pinned to the pencil’s eraser, it cannot move in a straight line, but instead spins around the pin. 
How do you think Newton’s laws affect your daily life?

2. Answers will vary, though children should understand that any object is governed by Newton’s 
Laws. They may recognize Newton’s laws in the movement of vehicles and balls. 
Why should we wear seatbelts? Make sure to explain using one of Newton’s Laws in your answer.

3. Newton’s First Law: An object in motion will stay in motion at a constant velocity, unless an 
unbalanced force acts on it. An object at rest will stay at rest,  
When you are riding in a car, you are in motion and will stay in motion until an unbalanced force 
acts on you. When your car stops abruptly, you continue to be in motion and, if not wearing a 
seatbelt, you will be propelled into the dashboard or steering wheel where you will come to a 
stop. If wearing a seatbelt, the seatbelt will act to stop your forward motion.
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6. Balloons in Motion
Think About It!
1. What happened when the opening of the balloon was released and the gas was allowed to 

escape?  
The stretched balloon pushed the air out as the polymers tried to return to their original shapes.

2. Did you time it? How long did it take for a rocket to cross the finish line?  
Answers will vary.

3. What happened if the balloon was more inflated? 
The rocket went farther and faster.

4. What happened if the balloon was more deflated? 
The rocket went less far and slower.
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