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Build a model 
waltzer

Build a waltzer and learn 
about forces.

#physics

#forces

#design
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Getting started

First, think about the kind of force 
sensor that could be used, and decide 
on one.

Making the sensor:

How can you measure force? Usually, 
a newton meter is used. Newton 
meters work using a spring-balance 
system, a weight pulls on the spring 
and the force is measured by the 
extension of the spring. If you’re going 
to measure the force as the waltzer 
moves around, how can you read the 
scale? Is it possible to design a sensor 
that works on the same principles, but 
allows remote measurements? 
Invariably this will need an electric or 
electronic system.

Building the waltzer: 

The main component of your waltzer 
needs to be a ‘car’ that rotates and 
spins in a controlled manner. Your 
force sensor needs to be mounted in 
the car, and the signals from the 
sensor need to be detected.

• How will you do this without getting
a load of wires tangled up?

• How will you get the whole ride to
move?

• How can the cars spin? How can the
cars move up and down?

• You may need several motors that
control a movement each but 
how will you control the speed of 

each motor?

Testing your ride: 

How does the force vary as you 
change the ride? What happens if the 
force gets too big? Is there a limit to 
the amount of force that a passenger 
can take?

Build a model waltzer

As a waltzer moves around, the people in each ‘car’ experience a force. The 
bigger the force, the bigger the ‘thrill’. Can you build a model waltzer system 
that measures this force?

Things to think about

Once you have a working sensor, how 
will you mount it onto a model waltzer?

How can you get the waltzer to rotate?

Can you think of how to get the cars to 
rotate as the whole ride rotates? 

Can you get the cars to move up and 
down as the whole thing moves 
around?

Useful resources

You could contact a local electronics 
company to see if they can help you 
build a sensor.

You could try to contact a company 
that manufacture theme park rides. 
You’ll need to find out if, for example, 
there is a maximum amount of G-Force 
that rides are legally (and safely) 
allowed to produce. You can also find 
out how they test their rides.



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.

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.

Health and safety

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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