Build a model
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about
weights
and
counterweights by designing
your own model pirate ship.
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Build a model pirate ship ride
Pieces of eight, pieces of eight! Ahoy there, shipmates – the Pirate Ship awaits! No
theme park is complete without a pirate ship ride. This classic ride involves a
swinging ‘gondola’ on a rigid support, often balanced by a large counterweight. How
does the ride give you a thrill?

Getting Started

Things to think about

Imagine you’re a manufacturer of
theme park rides. A new theme park
is opening near you, and the theme
park owner has chosen you to design
the pirate ship ride. You should build
a model to help you work out things
like how big it will and how big the
counterweight should be. When
you’ve made a working model you
can show the theme park owner.

How will you control the amount of
swing?

Designing your ride: Carry out some
research into the design of theme
park rides. You need to think carefully
about your design for the ride. The
way you decide to support the
swinging parts is vital. If your
supports are too flimsy then the
whole thing could collapse. This is
unsafe and will ruin your
investigation.

As the Pirate Ship swing’s back and
forth it will lose energy, mostly
through friction with the bearing and
air resistance. How does the
amplitude of the swing vary with
time?

Another vital component is the
support that holds the gondola and
the counterweight. This needs to be
strong and rigid enough to brace the
two weights but, if you are going to
investigate your design, you need to
be able to change its length. The
gondola is the component that ‘holds’
the people. People can be ‘modelled’
using metal weights – you need to
think how to distribute them evenly
along the gondola, yet keep them
firmly fixed inside.
Investigating your model: Once you
have built your model you should
investigate how the following things
affect the swing of your model:
• Initial
swing angle
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•

Length of support

•

Mass of ‘passengers’

•

Mass of the counterweight (if you
have one)

Design an electric motor and gearing
system to swing your ride. How will
you control the motor to supply
energy only when you need it?
Design a presentation to give to the
theme park owner.

If you are going to investigate how
your ride moves, what factors are you
going to measure? Swing time and
speed of swing seem good factors to
measure, but how will you measure
them?

Useful Resources
Why not go to a fair or theme park to
get first-hand experience of how a
model pirate ship works?
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Health and Safety
Science project work is both
dynamic and exciting but can also
carry some risk. To avoid any
accidents, make sure you stick to
the following health and safety
guidelines before getting started:
▪

▪
▪

▪

find out if any of the materials,
equipment or methods are
hazardous;
assess the risks (think about
what could go wrong and how
serious it might be);
decide what you need to do to
reduce any risks (such as
wearing personal protective
equipment, knowing how to deal
with emergencies and so on);
make sure your teacher agrees
with your plan and risk
assessment.

Take care when using tools.
Remember, any use of tools
needs to be well supervised,
possibly in a workshop
(depending on the tools used).
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Remember!
Science isn’t just about data. The
most successful projects will
demonstrate good communication
skills and show original ideas that
address a real-world problem.
Look at the world around you and
consider all the innovative ways
that you could address the
challenge. Even if things go wrong,
use this to show what you have
learned. Don’t forget to use the
student profile form to help
structure your project.

