4-H Machines Series

Discovering Rocketry
Introduction
We all know that rockets fly in the air, but not like
airplanes or helicopters. They are much faster and more
powerful. They can fly straight up with such force that
they can pass through the atmosphere into outer space!
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flight? Curious about how
rockets and airplanes work?
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Rocket Science!
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the great website link ideas. These links will lead you to fun online
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Meet Gizmo!

Learning is 3D!
To help you get the most out Dig It
of your learning, each activity
has the following parts:
Dream it! Plan for success
Do it! Hands on learning
Dig it! What did you learn?

Dream It

Do It

Gizmo is a machine
that knows lots of
exciting facts!
Throughout this
project Gizmo will
share all kinds of
interesting
information!

What Skills Will You Learn?
Each section or Skill ‘Builder’ in this project has activities that will help your
project group learn to do by doing while learning new skills and having fun!
To complete this project you must:
 Complete the activities in each Builder OR a similar activity that focuses
on the same skills, as you and your leader may plan other activities.
 Plan and complete the Showcase Challenge.
 Complete the Portfolio Page.
 Participate in your club’s Achievement (See the inside back cover for more
information about 4-H Achievements).
Members will be able to...
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Skill Builder 1: Characteristics of Air
Gizmo says…
Did you know that air is a fluid? Any substance that flows and
takes the shape of the container it is poured from is a fluid. This
includes such things as water, shampoo, and even honey! Even
gases like air can be classified as fluids.

SKILLS CHECKLIST




Important words

Describe the properties of air
Manipulate air pressure
Make a hot air balloon

Watch for these important
words throughout this
builder: Air, Density, Fluid,
Gas & Air pressure.

Dream it!

Apart from being a liquid, did you also know air can exert a great deal of pressure? Enough
pressure to crush a soda can? It’s true! Air is all around us and it is under pressure. The earth’s
atmosphere is pressing against every part of you, but it doesn’t crush you because you have air
inside you and that air balances the air on the outside!
Have you ever noticed what happens to the air when you open the door of a
freezer? You will notice that the chilly air moves downward. Have you ever been in a
multi-story house in the summer? Which part of the house is the hottest? It’s the top
floor or attic, isn’t it? Simply put, hot air rises and cold air sinks. Hot air balloons rise
because they have a heat source that heats the air inside the balloon and that hot air
rises and pushes against the envelope and causes the balloon to lift.

Wet or Dry?


How does air take up space?
What you will need: plastic cup, tissue paper, large bowl of water

When you pour yourself a glass of water the water takes the shape of the glass. Water is a Fluid
and all fluids take the shape of the container they are in. What about air? Will it do the same
thing?
1. Place some tissue into the bottom of the cup.
2. If you turned the cup upside down and placed it in the water, would the
tissue get wet? Try it. Push the opening of the cup down onto the
surface of the water. Keep pushing until you get to the bottom of the
bowl.
3. Pull the cup out of the water. What happened to the tissue? Why?
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Do it!
Can Crusher
How can air apply pressure? We are so accustomed to the pressure of the air
around us that we don't even notice it. However, the air pressure is large
enough to crush a soda can.
 Are you strong enough to crush a pop can with your hands? What are some
other ways to crush a pop can?


Safety First!
The water in the can will be hot. Wear oven
mitts or use tongs when handling the can. Safety
goggles are strongly recommended.

What you will need: heat source (hot
plate or stove element), bucket of ice
water, empty pop can, tongs or oven mitts.

1. Put a teaspoon of water in the
empty pop can.
2. Heat the water by putting the can
on a hotplate or stove.
3. When you see steam coming out
of the can grab it with the oven
mitts or tongs and quickly
put it in the cold water.
Describe what happened to the can:

Rocket Science!

__________________________________________
__________________________________________
__________________________________________

Check out this excellent web page for
more interesting information on air
pressure:
http://kids.earth.nasa.gov/archive/
air_pressure/index.html

__________________________________________
__________________________________________

Hot Air Balloon

What you will need:

How do hot air balloons work?

Envelope



Burners

large garbage bag (with no holes!),
string, hair dryer, construction
paper, tape, pencil

Write down what you think these 3 parts of a balloon do:
Envelope: __________________________________________
Basket

Basket: ____________________________________________
Burners: ___________________________________________
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Try It Out!
1.
2.
3.
4.

Put the hairdryer on high temperature and low air flow.
Hold the bag over the dryer until the bag is full of hot air. Let go of the bag.
Put hot air back into the bag but tie the end this time. Let the bag go.
Build a basket with the paper and attach it to the bag. Does your balloon fly?
Try putting a weight in the basket.

Where you successful? What would you need if you were to build a balloon that
could carry a person?
Gizmo’s Fast Facts
The first hot air balloon was invented by French brothers, Jacques and Joseph
Montgolfier in 1783. Because of the uncertainty of flight, the first living beings to fly in
one of their balloons were a sheep, a duck, and a rooster. The balloon stayed in the
air for a grand total of 8 minutes before landing safely on the ground!

Dig it!
Think about this builder and the
activities you did …
Review the Skills Checklist on page 3.
What skills have you developed? Do you
need more practice?
Record it . . .
Discuss what you have learned with your leader
so that the information can be recorded on
your portfolio page.
Apply it . . .
How could you explain to others the interesting things
that air can do?
Rocket Science
For a timeline of the history of flight check out this site:
www.ueet.nasa.gov/StudentSite/historyofflight.html

What’s next?
You now know some of the things that air can do (take the shape of a container, put forth lots of
pressure, and can lift a hot air balloon). Air can also provide resistance to moving objects. In the
next builder you will learn about the forces that act on aircraft in flight. Airplanes are designed in a
way that helps them use and reduce the effects of air to fly.
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Skill Builder 2: Forces Acting On Aircraft
Gizmo says…
Airplanes need more than engines to fly. Without wings an
airplane would just be a really big car. And without the right wing
design it would be just like a big flightless bird!
SKILLS CHECKLIST

Important words

Explain the principles of thrust, drag,
lift, and gravity
 Design a wing
 Make a Maple Seed Flyer
 Make a Straw Flyer


Watch for these important
words throughout this
builder:Thrust, Gravity,
Drag & Lift.

Dream it!
There are 4 forces that affect airplanes in flight:
1. Thrust: the forward force from the engine
2. Lift: the upward force from the wings
3. Drag: the force that opposes thrust (when the airplane hits the air)
4. Gravity: the force that opposes lift (what keeps you from flying off
the face of the earth!)
For an airplane to fly, thrust has to be greater than drag and lift has to be greater than gravity.
The “Design a Wing” activity focuses on “lift” - the aerodynamic force that holds an airplane in
the air. Wings produce lift because of the difference in air pressure caused by the wing’s shape
(which is rounder at the top). Because it takes air longer to go over the rounded part of the wing,
it gets stretched or thinned out. This air will have less pressure than the air that flows under the
wing. The high pressure under the wing pushes up on the wing to get to the area of low pressure
(to balance it out).
Wing shape also affects how the airplane is controlled. In the “Maple Seed Flyer” activity you will
learn how changing the shape of a wing changes the direction of the flyer.
Just like airplanes, it is important for rockets to have the right design. In the “Straw Flyer” activity
you will learn how rocket body shape affects flight.

Design a Wing
What you will need: 8 ½ x 11 sheets of paper, pencil, tape


How do airplane wings create lift?

If you take a piece of paper, hold it by one edge, then hold it close to your mouth and blow – the
paper will move up and away from you. Why do you think this happens? Can you imagine air
hitting against an airplane wing and doing the same thing?
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1. Curve the paper to make a loop. Tape the ends together and put the pencil
into the opening.
2. Blow across the top of the loop like you did the sheet of paper. What
happened to the loop?
3. Experiment with making different kinds of loops (wings) and try to do at least
three.
 Which design resulted in the most lift?

Do it!
What you will need:
strips of paper of
different lengths, paperclip,
flyer pattern

Maple Seed Flyer


How does a wing’s shape affect flight?

The Maple Seed Flyer is based on what maple seeds from a maple tree do. The seeds spin slowly to
the ground which helps slow their fall, catch a breeze, and spread away from their parent tree.
1. Trace the Maple Seed Flyer pattern (found at the end of the manual) onto the strips of paper
and follow the directions for folding. Keep the flyer in place with the paperclip.
2. Drop the flyer. How does it fall?
3. Experiment with different wing lengths (use long strips of paper). Does this change anything?
4. Try bending the wings in different directions. Does it fall differently?

Straw Flyer
What you will need: Straw, paper, clear tape


How does design affect flight performance?

A Straw Flyer is 2 loops attached to a straw (a small one in the front and a larger one on the back).
1. Cut out 2 thin strips of paper. Make one strip shorter (this will be the front loop)
2. Attach the loops to the straw with the tape.
3. With both loops pointing up, throw the flyer with a smooth forward motion (like throwing a
dart)
How did it fly? What would happen if you changed the loop size and position? Try it! Which Straw
Flyer design flew the farthest?
Rocket Science!
For more information on the dynamics of flight visit:
www.ueet.nasa.gov/StudentSite/dynamicsofflight.html
4-H Shoebox
Make sure you save your flyers, gliders, and homemade rockets that you
make. They can be used for your showcase challenge or displayed at
achievement. Using a box to store them in helps keep them safe.
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Dig it!
Think about this builder and the activities you completed …
Review the Skills Checklist. What skills have you developed? Do you
need more practice?
Picture This…
In this picture I am ________________________________________

Share your experiences with friends and family
In this picture I want you to notice: ______________________________________________
________________________________________________________________________
I want to tell you about how this meeting went: ____________________________________
________________________________________________________________________
I want to explain to you how an airplane’s wings helps it fly: ____________________________
________________________________________________________________________

What’s next?

?Showcase Challenge?

You have learned about the different forces that act on
aircraft and how design uses or counters those forces to
improve flight. In the next builder you will learn how
pilots use various parts of the plane to control their
aircraft.
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Is there something you’ve made in this
project you are proud of? Maybe you
would like to use it in the showcase
challenge at the end of this project.

Skill Builder 3: Controlling Flight
Gizmo says…
How do pilots control their planes? Ever since the Wright
brothers first flew in 1903 there have been all kinds of airplane
types. Every aircraft has had to deal with the same four forces
- lift, weight, thrust, and drag. They also had to face the
challenges of stability and control.
SKILLS CHECKLIST

Important words

Explain how ailerons & vertical &
horizontal stabilizers control aircraft
 Build a Styro glider


Watch for these important
words throughout this
builder: Engine, Aileron,
Yaw, Horizontal &
Vertical Stabilizers

Dream it!
Pilots need to control the direction their aircraft flies. They need
to react to changes in wind speed, direction, and mountains! But
how?
There are four main controls on an airplane:
1. Engine: the engine controls thrust which is needed to
keep the plane in the air
2. Ailerons: these are on the back edges of the wings and move up and down. These
make the plane roll to one side or the other (left or right)
3. Vertical stabilizer (or rudder): the tail of the plane (like a rudder on a boat) turns
side to side and controls the way the plane turns
4. Horizontal stabilizers (or elevators): these are the little wings that attach to the
plane’s tail and make the plane go up or down (change altitude)
Pilots use all of these controls in different combinations to get the plane where it needs to go.

Do it!

Safety First!

Styro Glider


How do pilots control the direction of their aircraft?

Always be careful when working
with knives and other sharp tools

What you will need: Styro Glider template, Styrofoam tray, masking tape, penny, knife
1.
2.
3.
4.

Tape the Styro Glider template (found at the end of this manual) to the Styrofoam tray
Carefully cut out the glider’s parts with the knife
Attach parts to look like the picture on the template
Bend the control surfaces (ailerons and stabilizers) in different directions to make the glider
fly differently
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Why use Styrofoam? What other materials could you use?
Top View

Front View

Side View

A Penny attached for weight
Try and do these flying patterns:
Pattern

Glider Direction

Straight & level

Barrel roll clockwise

Pitch up

Yaw left

Fly upward and to the left

Fly downward and to the
right
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Success? (Yes/No)

Dig it!
Think about this builder and the
activities you completed...
Review the Skills Checklist on page 9.
What skills have you developed?
Do you need more practice?

How Did it Go? Answer these questions:
What was it like to make a glider?

How well did your glider fly? Were you able to do all the flying
patterns listed on page 10?

If you could make an improvement to your glider what would it
be and why?

Gizmo’s Fast Facts
On December 17,
1903 the
Wright
brothers
(Orville
and Wilbur)
made the first
successful
powered, piloted flight at
Kitty Hawk, North
Carolina. The Wrights
were self-taught engineers
and made the plane in their
bicycle shop. The first flight
was 120 feet in length and
lasted only 12 seconds!
The rest is history!

Rocket Science
Check out this informative and interactive online exhibit on the Wright Brothers from the
Smithsonian National Air and Space Museum:
www.nasm.si.edu/wrightbrothers/index_full.cfm

What’s next?
Now that you know the basic rules of aircraft flight it is time to move on to rockets. In the next
builder you will be introduced to rockets and learn about rocket propulsion (what makes rockets
move!)
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Skill Builder 4: Introduction To Rockets
Gizmo says…
Over 800 years ago rockets were invented in China. They
were basically a tube filled with gunpowder attached to an
arrow or stick. Rockets have evolved over the years but
remain pretty basic in their flight principles. In order to
escape Earth’s gravity, a rocket requires an enormous amount of
thrust to climb past the earth’s atmosphere. It also requires at least
three fins to stabilize its flight.
SKILLS CHECKLIST

Important words

Explain differences and similarities between airplanes and rockets
 Demonstrate and explain the causes of
“thrust”
 Build rockets with air and chemical
propulsion


Watch for these important
words throughout this
builder: Rocket,
Propulsion, Aircraft &
Fuel

Dream it!
KWL Chart (Know, Want to Know, Learned)


What do you know about rockets?

Before you begin this lesson take a few minutes to think about some of the things you know about
rockets. Then fill in the first two columns of the KWL chart below. KWL stands for “Know”,
“Want to know”, and “Learned.” Simply write some things you already know about rockets in the
first column. Then write down the things you want to know about rockets in the second column.
The third column “Learned” is for all the things you will be learning about rockets throughout the
rest of the project. As you learn new things about rockets, you fill in the column. At the end of
the project you will be able to see the progress of your learning.

Know

Want to Know
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Learned

Airplanes can be anything from a model propelled by rubber band to a jumbo jet.
Similarly, there are a wide variety of rockets, from small fireworks to the Space
Shuttle. Airplanes and rockets are similar in the shape of their airframes or bodies
and they operate according to one of Newton’s laws of motion (for every action
there is an equal and opposite reaction). Their differences are in the way they are
propelled. While both need “thrust” to move, airplanes carry only fuel which utilizes
the oxygen in the atmosphere to create the energy to turn a propeller or produce
the thrust of a jet engine. Airplanes also use wings to produce lift within the
atmosphere. Rockets don’t need them. The Space Shuttle has wings so that it can
glide like an airplane when it comes back into the atmosphere.
Rockets (spacecraft) are propelled by the reaction of a fuel and an oxidizer (a substance
that helps the combustion or burning of fuel). This reaction we see in the form of flames
and smoke spurting through the tail of the rocket. There is only one opening for the
explosion of rocket fuel to leave the rocket. As the burning energy pushes to get out of
the rocket, the rocket is in turn pushed upward. The action that results, called thrust,
causes the rocket to move forward (Newton’s Law).

Do it!
Balloon Propulsion


What you will need:
long balloon, fishing line, straw, tape

How can a balloon act like a rocket?

What happens when you blow up a balloon and let it go (without tying the end)? This is an example
of thrust! Do you think a balloon would make a good rocket?
1. Pull the fishing line through the straw
2. Tie each end of the fishing line to something secure (to make the line tight). The line can go
horizontally from one side of the room to the other.
3. Blow up the balloon, hold the end with your fingers , then get help to tape it to the straw (as in
the diagram above)
4. Release the balloon!
Safety First!


What made the balloon move?

Alka Blasters


Launch rockets outside. Wear goggles and stand
back from rockets once they are sealed.

How do chemical reactions create thrust?

What you will need: 35mm film canister, Alka-Seltzer tablet, water, safety goggles
In the last activity, air pressure could make the balloon rocket go only so far. Do
you think a chemical reaction will create greater thrust? Let’s try it and see!
1. Fill canister half-full with water
2. Place a piece of Alka-Seltzer in the water
3. Quickly put the lid on the canister & turn it upside down on a flat surface (this is your launch
pad!)
4. Stand back and wait for the explosion!
5. Use the rocket design template at the end of this manual and customize your own Alka Rocket
(be creative!)
6. Experiment with different levels of water and amounts of Alka-Seltzer
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What combination of water and Alka-Seltzer made the rocket fly the highest
(had the most thrust)? Fill in the chart below as you find the best combination.

Recipe For Rocket Success
Amount of
Water

Amount of
Alka-Seltzer

Estimated
Height of
Rocket

Gizmo’s Fast Facts
Sir Isaac Newton (1642 1727) was an English
scientist who made great
contributions to physics,
optics, math and astronomy.
He is probably best known for his
Three Laws of Motion and the
Universal Law of Gravitation. His
third law of motion states that “for every action
there is an equal and opposite reaction.” This
explains how rocket engines can lift rockets high
into the sky!

Dig it!
Think about this builder and the activities you did …
Review the Skills Checklist on page 12. What skills have you developed? Do you need
more practice?
Record it . . .
Discuss what you have learned with your leader so that the information can be
recorded on your portfolio page.
Apply it . . .
How could you explain to others the interesting things that air can do?
Rocket Science
Learn about Wernher von Braun, called the “greatest rocket scientist in history”:

http://earthobservatory.nasa.gov/Library/Giants/vonBraun/

What’s next?
Your introduction to rockets is now complete. In the next builder you will learn more about the
design of rockets and how they affect flight. You will also build a stomp rocket!
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Skill Builder 5: Stomp Rockets
Gizmo says...
Rockets have many uses - from being used in war, to propel
fireworks. Rockets can be as small as a firecracker or as big as
Saturn V Rocket (111 meters tall!). While escaping the Earth’s
gravity the rocket must be held on course. Complex guidance
systems do this, but it helps to imagine that a rocket is essentially
the same in form as an arrow. The feathers of an arrows act like
vertical stabilizers (rudders) that keep the arrow straight in flight. Likewise
the fins of a rocket act in the same way for the rocket.
SKILLS CHECKLIST

Important words

Explain the importance of a centre of
gravity on a rocket
 Build a Stomp Rocket
 Help build a Stomp Rocket launcher


Watch for these important
words throughout this
builder: Stomp rocket,
Centre of gravity, &
Stabilizers

Dream it!
An important point to keep in mind when designing arrows and rockets is the center of gravity. If
you were to balance an arrow across your finger, the point where it balances is the center of
gravity. If you were to tie a string to this point, you would be able to spin the arrow around in a
smooth circle. If you were to move the string even a centimetre in either direction, the arrow
would tumble end over end. Notice that the center of gravity shows where the arrow is equally
divided in weight, not length. If in a rocket the center of gravity was too far forward, towards the
nose cone, then the rocket would tumble out of control. If the weight was too close to the engine,
then the rocket would again tumble and crash.

Stomp Rocket Blueprint


What do you need for stable rocket flight?

A stomp rocket consists of a tube with fins and a nose
cone. How you design, build, and decorate it is totally up
to you! A picture of a sample stomp rocket is provided.
To begin, make a list of the materials you will need and draw a blueprint (design) of your rocket.
Materials List
Safety First!
Launch rockets outside. Have a launch area
that only the person launching the rocket can
enter. Just before launching start a
countdown (10, 9, 8, 7,…) so that everyone
in the area is paying attention.
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Stomp Rocket Blue Print

Do it!
Stomp Rocket

What you will need: File folder, tape, scissors, pens, markers

1. Build your rocket. Ensure it has the proper centre of gravity.
2. Help build the rocket launcher with your leader and fellow members (like the diagram on
previous page and according to your blueprint).
3. Launch your rocket and record your flight data for each launch (duration of flight, distance,
height, difficulties, and successes) in the table below.
Stomp Rocket Flight Information
Date/Time

Conditions

Observations

Rocket Science

Gizmo’s Fast Facts

Go to
http://history.nasa.gov/MHR-5/contents.htm
to see cool pictures of the first eleven years
of the Saturn V rocket.
To see a video about the Saturn V go to:
http://videos.howstuffworks.com/hsw/8431the-rockets-the-saturn-v-rocket-video.htm

The Saturn V (5) rocket (that took
the first men to the moon in
1969) was the biggest, most
powerful, and most famous
rocket ever built. It was 363
feet tall (over 30 stories high),
weighed over 6 million pounds, and
had more than 3 million parts!
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Dig it!
Think About Your Learning...
Think about this builder and the activities you did …
Review the Skills Checklist on page 15. What skills have you
developed? Do you need more practice?
Picture This…
In this picture I am ______________________________________

Share your experiences with friends and family
In this picture I want you to notice: ____________________________________________
_______________________________________________________________________
I want to tell you about: how this meeting went: ___________________________________
_______________________________________________________________________
I want to explain to you how to design a rocket: ___________________________________
_______________________________________________________________________

What’s next?
After learning about the principles of flight, making all kinds of flying objects such as hot air
balloons, gliders, and various rockets, you have gained a lot of skills! The next builder is the last
one in this project. You will be putting together the most powerful rocket yet - a model rocket
from a kit. Hopefully you have a rocket picked out and ready to assemble.
17

Skill Builder 6: Model Rocket Mania
Gizmo Says...
Congratulations on getting to this point in the project! In this
last builder you will assemble a model rocket kit and launch it!
Use the skills you have learned so far to make this activity
successful and rewarding.

Important words

SKILLS CHECKLIST

Watch for these important
words throughout this builder:
Lift off, Ascent, Coasting,
Ejection, Landing, &
Chemical engine

Describe and explain the stages of
rocket flight
 Assemble and launch a model rocket
 Follow model rocket safety guidelines


Dream it!
As you know, homemade rockets may not always perform the way you would like them to.
Model Rockets, when put together properly, are a sure bet to fly right!
Before you begin assembling your model rocket, let’s learn a few more facts about rocket flight,
more specifically, model rocket flight.
Model rockets are powered by solid chemical engines. They burn for a set number of seconds,
coast through the air, and then a small chemical charge blasts itself forward in the rocket tube
ejecting the parachute. The flight of a model rocket follows three stages:
 The first stage is the lift-off. This stage ends when the rocket engine quits firing.
 The second stage is called Coasting Flight. This is the time between the end of the
lift-off and the ejection charge. The amount of time that the rocket coasts through
the air is determined by the rocket engine. The coasting phase can last for as little as
three seconds, or all the way to ten or more seconds.
 The third phase is the ejection and landing phase. This stage is marked by the
ejection of the nose cone and the return of the rocket to the surface.

A successful mission is characterized by a safe launch, straight and even rocket ascent, and a
smooth landing in which the rocket is recovered and is undamaged.
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What kind of model rocket did you choose and why?

My Model Rocket Information
Name:
Manufacturer:
Model #:

Do it!
Safety First!
Model rockets have the potential to hurt you or others around you. Be sure to follow all
safety guidelines that come with your model rocket. The Canadian Association of Rocketry’s
“Model Rocket Safety Code” is found at the end of this manual for your reference. Read it
with your leader and make sure you understand it.

Rockets Away!
1. With help from your leader and other members assemble your rocket. Be sure to read the
instructions carefully.
2. Launch your rocket! Have friends and family on hand (make sure they bring a
camera) to witness this historic launch!
3. How did it go? Fill in the flight information below

Rockets Away!
Estimated Height Flown:
Modification changes
needed (if any):

Launch was (check one): ____A perfect mission ____A successful mission
____An aborted
(flew first time)
(flew after modifications)
mission (did
not fly)
?Showcase Challenge?
Have you decided what you would like
to use in the showcase challenge?
Rocket Science
See this video of the “Gila Monster”, one of the biggest homemade rockets ever made!
http://videos.howstuffworks.com/discovery-channel/402-wild-and-weird-rockets-gila-monster-video.htm
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Dig it!
Think about the builder and
the activities you did...

What will you add to
the “L” column in
your KWL chart on
page 12?

How Did it Go? Answer these questions:
What was it like to assemble a model rocket?

Was your mission successful? What happened?

Will you continue with model rocketry? Why?
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What’s next?
Now that you have finished all the builders in this project it is time to think about and plan for
the Showcase Challenge. On the following page is your portfolio page where you can make sure
all your Rocketry Project Skills Chart is complete. There will also be space for you to write
down some thoughts and reflections on the project.
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Showcase Challenge
Bringing it all together!

Now that you have finished this project, it is time to think about how you will
share your experiences and knowledge with others. You may put your new skills
to work by helping at a community event or at your club Achievement or teaching others about your topic. The goal of the Showcase Challenge is to help highlight your new skills and help you understand how you can use them. It can be an
opportunity to receive feedback from others on your project. So go back
through your manual and find some highlights of your learning (what you are
proud of) and think about how you will “showcase” it.

Dream It!
Here are some Showcase Challenge Suggestions:


Demonstrate something you made  Make a poster or display
or learned about



Make a pamphlet



Give a speech



Use your new skills to help with
the Club Achievement plans


 Make a computer presentation (e.g.
 PowerPoint)

 Write a report






Or come up with your own idea. It is
up to you and your leader!

My Showcase Challenge Plan
My showcase idea: ________________________________________________________
______________________________________________________________________
What materials and resources do I need? _______________________________________
______________________________________________________________________
Who do I need to help me? _________________________________________________
______________________________________________________________________
When do I need to have things done by? _______________________________________
______________________________________________________________________
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Do It!
Insert or attach your finished product or a photo of you sharing your skills in
your Showcase Challenge.

Dig It!
Now that you have showcased your project skills;
 How did your Showcase Challenge go?


What would you do differently next time?



How will you use your new skills in the future? (in different situations?)
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My 4-H Portfolio Page
Name: __________________ Date: _____________ Year in 4-H: ____
Club: _____________ Hours Spent on 4-H: ___(Project and Other 4-H Activities)
Rocketry Project Skills Chart
To be completed by the leader and the member based on observations and conversations
throughout the project.

Skill
Members will be able to…
Each
Builder
had a Skills Checklist which identified the
Builder
skill you will learn.

1

We know this because…
Identify activities completed and record observations
and information from discussions about activities.

 Learn what the properties of air are
 Manipulate air pressure to crush a pop can
 Make a hot air balloon
 Understand the principles of thrust, drag,

lift, and gravity
2

 Design a wing.
 Make a Maple Seed Flyer
 Make a Straw Flyer
 Understand how ailerons and vertical and

3

horizontal stabilizers work.
 Build a Styro glider
 Understand how air and chemical

4

propulsion work
 Make a Balloon Rocket
 Make an Alka Blaster
 Know the importance of a centre of

5

gravity on a rocket
 Build a Stomp Rocket
 Help build a Stomp Rocket launcher
 Describe and explain the stages of rocket

6

flight
 Assemble a model rocket from a kit and
launch it
 Understand model rocket safety guidelines

Additional Comments/Activities:

Leader Point of Praise!
I am most impressed by…

I acknowledge that the member has completed the 4-H project requirements.
Leader’s Signature: _______________________________
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Above and Beyond!
In addition to project skills, 4-H also increases skills in meeting management, communications,
leadership, community involvement through participation in club, area, or provincial 4-H events or
activities. List below any activities you participated in this year in 4-H.
(Some examples include Executive Positions Held, Workshops, Communication, Community Service, Rally, Bonspiels,
Conferences, Judging, Camps, Trips, Awards, Representation to Area or Provincial Councils, etc)

_____________________________________

_______________________________________

_____________________________________

_______________________________________

_____________________________________

_______________________________________

_____________________________________

_______________________________________

_____________________________________

_______________________________________

_____________________________________

_______________________________________

**Feel Free to add additional pages that include awards, certificates, new clippings, photos or other items that
describe your 4-H involvement.

Member Point of Pride!
What I learned…

What I need to improve on…

What I want others to notice…

Member’s Signature: _______________________________

Point of Praise! Another’s perspective on your achievements in 4-H.
(community professionals, MAFRI staff, 4-H club head leaders, 4-H Ambassadors, friends of 4-H)

I am most impressed by…

I believe that you have learned…

In the future I encourage you to…

Signature: _______________________________
24

Maple Seed Flyer
Instructions

The Plane
 Cut on the two middle horizontal lines, and fold in.
 Fold the bottom flap up
 Cut the vertical line at the top and fold paper in
opposite directions to create two flaps
 For best results, attach a paper clip to the bottom
 Drop and watch it spin
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Look Out!

Black Line Master for Styro-Glider
1. Tape the black-line of the glider parts onto a Styrofoam tray of about the
same size.
2. Use a straight pin to poke holes along the lines of the glider parts
3. Take the paper off the tray, and using a single edged razor blade, or an
Exacto Knife, cut out the parts of the plane.

Assemble the parts of the glider so that it looks like the picture at right.

fuselage side

Remove
the dark
area. The
angles are
important.

fuselage side

stabilizer
fin

Remove
the dark
area. The
angles are
important.

fuselage

curved wing tip

wing
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Alka-Rocket Template

Ready for
flight
Wrap and
tape
a tube of
paper
around
the film
canister. The
lid end of the
canister goes
down!

Tape fins to
your rocket.
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Roll a cone
of
paper and
tape
it to the
rocket's upper
end.

CAR Model Rocket Safety Code
1) CONSTRUCTION. I will always build my model rocket using only lightweight materials such as paper, wood, plastics or rubber without any metal airframe components.
My model shall include aerodynamic surfaces or a mechanism to assure a safe, stable
flight.
2) MOTORS. I will use only pre-loaded, commercially available model rocket motors
or motor reloads approved by Energy Mines and Resources Canada. I will never subject
these engines to excessive shock, extremes of temperature, nor will I ever attempt
their reloading or alteration. I shall always employ recommended manufacturer handling
and ignition procedures.
3) RECOVERY. My model rocket will always use a recovery system to return it safely to the ground so
that my model rocket may be re-flown. I shall prepare the recovery system with due care to assure that
it will properly deploy.
4) WEIGHT LIMITS. My model rocket will not weigh more than 1500 grams at lift-off, and the model
rocket engine(s) will contain no more than 125 grams of propellant and produce no more than 160 N-s
combined total-impulse.
5) FIRING SYSTEM. I will always use a remote electrical system to ignite the model rocket engine(s).
My firing system will include an ignition switch that returns to "off" when released, and a safety interlock
to prevent accidental ignition. I will never leave the safety interlock key in my firing system between
launches.
6) LAUNCH SYSTEM. My model rocket will always be launched from a stable platform having a device to initially guide its motion. My launcher will have a jet deflector to prevent motor exhaust from directly contacting the ground. To protect myself and other from eye injury, I will position the launch rod
or rail so that the upper end is above eye level, or else I will place a large guard on the upper end between launches.
7) LAUNCH SITE. I will never launch my model rockets near buildings, power lines, or within 9.1 kilometres from the centre of an airport. The area immediately around the launch system will be cleared of
any flammable materials. I will always obtain the permission of the launch site owner prior to using the
launch site for my model rocket activities.
8) LAUNCH CONDITIONS. I will never launch model rockets in high winds or in conditions of low
visibility which may impair the observation of my model rocket in flight, or in a direction below 30 degrees from the vertical.
9) LAUNCH SAFETY. I will remain at least 5 meters away from any model about to be launched. I
will always announce to persons within the launch site that I am about to launch my model rocket, and I
shall give a loud countdown of at least 5 seconds duration. I shall immediately remove the safety interlock key from my firing system after the launch of my model rocket.
10) MISFIRES. In the event of an ignition misfire, I shall not immediately approach my model rocket,
but remove the safety interlock key and remain back for a safe period until assured that no ignition will
occur.
11) ANIMAL PAYLOADS. I will never endanger live animals by launching them in my model rocket.
12) TARGETS. I will never launch my rocket so that it will fall on, or strike, ground or air targets. Nor
will I include any explosive or incendiary payload.
13) HAZARDOUS RECOVERY. I will never attempt to recover my model rocket from a power line,
high place, a tree, or other dangerous location.
14) PRE FLIGHT TESTS. Whenever possible, I will always test the stability, operation and reliability
of my model rocket designs prior to flight. I will launch unproven designs in complete isolation from
other persons.
15) PERSONAL CONDUCT. I will always conduct myself in a responsible manner, conscious that
the maintenance of safety for myself and other rests with my ability to design and construct sound working models, and to enthusiastically abide by the CAR Model Rocket Safety Code.
Copyright 2009 - The Canadian Association of Rocketry
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4-H Achievement
4-H Achievement is… a 4-H club celebration when
members have completed their projects. Achievements
are planned by the club to give recognition to members
and leaders for their accomplishments in their 4-H
projects and club activities.
A 4-H Achievement can take many different formats: from choosing a theme, to
member project displays, to members using their new skills for the event
(entertainment, food, decorating, photographer, etc.), to members presenting their
project to the whole group, the options are endless and open to the creativity of
the members and leaders in each club!
Clubs may also plan their Achievement to promote 4-H to the community or to recognize
sponsors and others who have helped the club.
Members and leaders - be sure to check your project books for the project completion
requirements, so you will be ready for your club’s Achievement celebration!

If you have any questions, comments or suggestions
for this or other 4-H projects contact:
Manitoba 4-H Projects
Manitoba Agriculture Food and Rural Initiatives
1129 Queens Avenue
Brandon, MB R7A 1L9
Email: 4h@gov.mb.ca
Phone: 204-726-6613
Fax: 204-726-6260

For more information about 4-H and the many
4-H opportunities available please visit
http://www.gov.mb.ca/agriculture/4-h/
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What is 4-H?
4-H is an international youth organization involving more than 7
million members in 80 countries around the world.
In Canada, 4-H began in 1913 in Roland, Manitoba as a communitybased organization dedicated to growth and development of rural
youth. Today’s 4-H program reaches both farm and non-farm youth
across Canada. The motto of “Learn to Do by Doing” is embodied in
the program, as 4-H focuses on skill development as well as personal
development of life skills such as communications, leadership and
citizenship.

4-H Motto
“Learn To Do by Doing”

4-H Pledge
I pledge,
My HEAD to clearer thinking,
My HEART to greater loyalty,
My HANDS to greater service,
My HEALTH to better living,
For my club, my community, and my country.

4-H Quality Equation Principles
Quality People
 Promote responsibility, respect, trust, honesty, fairness,
sportsmanship, citizenship, teamwork and caring.
Quality Experiences
 Provide members with personal development and skill
development experiences.
Quality Projects
 Promote and value quality effort.
 Promote high quality, safe food production within industry standards.

Manitoba 4-H project material is developed by

Manitoba Agriculture, Food and Rural Initiatives (MAFRI)

