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What’s in this
booklet?
This STEM Innovator’s Guide includes
four activities that will get you
thinking about how a trebuchet
works and how you can improve a
design with some innovation.

Did you
know?
Trebuchets
are medieval siege
machines that have been
around since at least the 12th
century. Although they resemble
a catapult with a sling attached to
the lever arm, they are capable of
delivering larger projectiles over a
farther distance.
Credit: StormTheCastle.com/
trebuchet/history-oftrebuchets.htm

All
About
Inventions
OK, maybe not all, but enough to get us started.
When engineers consider improvements to an existing product (an innovation), they use the
engineering design process. It looks like this:

What’s the problem?
Ask questions.

How can I solve this problem?
Brainstorm possible
solutions and share ideas.

How can I make it
better?
Make your solution
better!

What happens when I
test my solution?
Let’s test my solution!

What steps will I take to
solve my problem?
Choose a solution &
develop a plan.

The process goes through several steps that enable engineers to go from an idea to a completed
design. Sometimes engineers go around the loop several times as they modify their prototype and
test it to see how it works.
You should go through a similar process as you innovate your prototype.

ACTIVITY
1
A Massive Experiment
What do you get when you combine the
technologies of catapults and slings? A
trebuchet! Because catapults and slings have
their own advantages and disadvantages,
some people got together and designed a
machine that could hurl larger objects over a
greater distance. The rest, some say, is history!

did you know?

One kind of trebuchet uses the strength
of people pulling the lever arm instead
of a counterweight. This is called a
traction trebuchet.
Credit: ScienceDaily.com/terms/
trebuchet.htm

note: A projectile is an object that is moving, usually through the air, by an applied
force. In these activities, your bead will be a flying projectile as a result of being
launched from the trebuchet.

LET’S MAKE

Gather
Your
Supplies
So we can, you know, do this thing!
EZ Trebuchet kit

Not included: Safety
glasses, Scissors, Pliers,
Ruler, and Tape measure

Step 1
Follow the instructions in the EZ Trebuchet User Guide to
construct your trebuchet. Prepare only one bead with a 5" string
at this time (you will use the others in another activity). When
the trebuchet and stringed bead is ready, you are ready to begin
this activity.

Step 2
Practice launching the bead with five washers a few times until you get
consistent distances. To fire the trebuchet, hook the loop in the string
onto the end of the trebuchet arm and pull the arm down. When you’re
ready to launch, release the projectile and watch it fly!

Note: Make sure
everyone in the launching
area is wearing eye
protection when you’re
launching projectiles!

Step 3
When you have the projectile landing close to the same location, measure and record the distance it
traveled in the following table.

Number of Washers

Distance Traveled (ft or m)

5
10
15

Step 4
Repeat the previous steps using 10 and 15 washers.

Step 5

Distance Traveled

Graph your data here. Connect the points starting from the origin through 15 washers. Make sure
to choose a scale for your y-axis and identify the units of length!
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Number of Washers
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Step 6
Use your graph to predict the distance the projectile would travel with three, eight, and 12 washers.

Step 7
Launch the projectile with three, eight, and 12 washers. Compare the actual distances traveled to each
of your predictions.

THINK ABOUT IT

Ask
the
Question
Because understanding the why is important.
How close were your
predictions to the
How helpful
actual distance was your graph
the projectile
in making your
traveled?
predictions?
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Activity
2
String Theories
did you know?

Does the length of string have
any effect on the performance of
a trebuchet? In this activity, we
will try some different lengths
and see what happens!

A large trebuchet launches a projectile using
a sling with one end secured to the lever
arm. The other end of the sling releases
when it gets to its launch angle.
Credit: ScienceDaily.com/terms/
trebuchet.htm

LET’S MAKE

Gather
Your
Supplies
So we can launch this thing!

Built EZ Trebuchet

4 pony beads

15 metal washers

Not included: Safety glasses and Scissors

Step 1
Attach three-, four-, and six-inch strings to the other
three beads from your kit the same way you did with
the five-inch string in Activity 1.

Step 2
Use five washers for your counterweight, and launch each bead with the different lengths of string.
Record your results in the following table.

Distance (ft or m)
Number of Washers

String Length
5

3 in.
4 in.
5 in.

10

15

Note: Make
sure everyone
in the launching
area is wearing
eye protection
when you’re
launching
projectiles!

6 in.

Step 3
Repeat launching the different lengths with 10 and 15 washers as the counterweight. Record your
results in the table.

Step 4

Distance Traveled

Graph your data for each of the lengths. Connect the points starting from the origin through 15 washers.
Make sure to choose a scale for your y-axis and identify the units of length! Also, use different color lines or
use the line samples suggested to distinguish between string lengths.

Line Key (if
not using
different
colors)
3 in.
4 in.
5 in.
6 in.
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Number of Washers

Step 5

Use your graph to predict the distance the projectile would travel with three, eight, and 12 washers for one
of the lengths.

Step 6
Launch the projectile with the length of string you used for your prediction with three, eight, and 12
washers. Compare the actual distance traveled to each of your predictions.

THINK ABOUT IT
Ask the
Question

How close were
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actual distanche
traveled? e
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Activity
3
Release and Let (It) Go
did you know?

As you might have noticed when first launching
projectiles with your trebuchet, your hand or other
objects can easily get in way of the throwing motion. So,
your challenge here is to add a release mechanism that
can be used to launch the projectile without anything to
interfere with the lever arm and sling motion.

Medieval trebuchets launched not
only stones but also dead animals,
trash, and Greek fire.
Credit: illumin.usc.edu/thetrebuchet/

LET’S MAKE
Gather
Your
Supplies
So we can make improvements!

Built EZ Trebuchet

pony bead

15 metal
washers

Scrap pieces of
card stock

Not included: Safety glasses and Scissors

Step 1
Now it’s time for you to do a little innovating on your EZ Trebuchet. You can
use materials within this kit, and any other materials from home (with your
parent or guardian’s permission), to add a release mechanism that can be
used to launch the projectile without anything interfering with the lever
arm and sling motion.

Note: Make
sure everyone
in the launching
area is wearing
eye protection
when you’re
launching
projectiles!

Step 2
Fill in this table to track how you worked through your innovation.

Engineering Process Step

What You Did

Ask: Identify the problem or the
opportunity. What is being asked?
How will I know it is successful?

Imagine: Research possible
solutions and brainstorm ideas
that could possibly work.

Plan: Choose your best idea and
sketch how you will make your
idea work.

Create: Execute your plan and
create a prototype based on your
plan.

Improve: Test and evaluate your
solution. If necessary, return to
a previous step to make your
prototype better.
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Activity
4
Extraordinary Trebuchet
As you were working through the first three
activities, you probably had thoughts to yourself
that started with “I wish this would (or wouldn’t)
do. . . .” So, your challenge here is to make those
wishes come true! Think of a few improvements
you would make to the EZ Trebuchet. It might be
something to make the projectiles fly farther or
more consistently. Or, it might be something that
would make it more sturdy or rugged.

did you know?

The largest modern
trebuchet is located at
the Warwick Castle and
Knight’s Village in the
United Kingdom.
Credit: Warwick-Castle.
com/explore/castle/
attractions/the-mightytrebuchet-talk/

LET’S MAKE

Gather
Your
Supplies
So we can make innovate!

Built EZ Trebuchet

Scrap pieces of card stock

pony bead

5 pieces of chipboard

15 metal
washers

Not included: Safety glasses, Scissors, and Other materials

Step 1
Use the EZ Trebuchet as the original invention. Then,
use the pieces of chipboard or anything you might have
lying around to make a prototype of at least one of your
innovation ideas. Be creative!

Note: Make sure everyone
in the launching area is wearing
eye protection when you’re
launching projectiles!

Step 2
Fill in this table to track how you worked through your innovation.

Engineering Process Step

What You Did

Ask: Identify the problem or the
opportunity. What is being asked?
How will I know it is successful?

Imagine: Research possible
solutions and brainstorm ideas
that could possibly work.

Plan: Choose your best idea and
sketch how you will make your
idea work.

Create: Execute your plan and
create a prototype based on your
plan.

Improve: Test and evaluate your
solution. If necessary, return to
a previous step to make your
prototype better.

THINK ABOUT IT
Ask
the
Question
Because understanding the why is important.
What were you trying
to improve with your
innovation? Why do you
think it wasn’t include
in the original design?d
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Show off what you made!
Tag #BuiltwithPitsco on social.

@ HOME

But
wait,
there’s
more!
More learning, more resources, more activities, and more giveaways.
Visit Pitsco.com/STEMatHome.
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