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Lesson Overview

1.A Automaton Frame Build
Prep the box, cams, and spinners for the automaton.

OPTIONAL Automaton Vocab
Follow along with new terms and phrases from the project.

1.B Ice Skater Build 
Complete the automaton and make an ice skater spin.

OPTIONAL Automatons in History
Read about and discuss automatons throughout history.

20-30 
minutes

40-50 
minutes

45-60 
minutes

optional!

SECTION 1:  
Discover Mechanics

Build the automaton  
and discuss how it works.

SECTION 2:
Investigate Patterns  
of Motion 

Make predictions about  
 cams and motion.

SECTION 3:
Explore and Engineer  
with the Automaton 

Complete more complex builds.

SECTION 4:
Invent and Design 
Mechanical Art 

Use motion and mechanics  
for an original design.

SECTION 5:
Wrap-Up 

Extend investigation with  
more discussion and activities.

40-55 
minutes

2.A Jackhammer Build
Use the automaton to demonstrate an up-and-down 
motion.

2.B Critter Jitter Experiment
Test cams and followers to make a given motion.

3.A Flower and Bee Build
Demonstrate two patterns of motion.

3.B Hammering Robot Build
Combine still and mechanical elements.

OPTIONAL Build Your Own Cams
Make cams in different shapes and test them.

4.A Set the Scene Design Challenge
Plan, design, and build mechanical art.
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Thought-Starters

Notes For The Teacher
A. An automaton is a machine that seems to operate by itself. It’s similar to 

a robot, but an automaton can only carry out a simple or predetermined 
action. An automaton may also repeat patterns of motion.

B. People have been fascinated by automatons as far back as ancient 
Greece. Automatons were a form of entertainment, but also a feat of 
technological and mechanical sophistication. Getting a set of parts to 
imitate life-like movement requires an engineering mindset.

C. A jack-in-the-box is an example of an automaton. Spinning the handle 
moves a piece inside the box, which moves a different piece, and so on 
until pop! The jack-in-the-box takes a really simple motion (turning the 
handle) and turns it into a complex motion (the pop). If you don’t know 
how it works, it can look like the machine is moving by itself.

What’s the difference between 

an automaton and a robot?

Why is it hard for a machine 

to copy real-life movements?

Why did people invent 

automatons?

What is an 

automaton?

What are some examples 

of automatons?

Why is an automaton an 

example of engineering?

Cuckoo clocks, music boxes, and wind-up toys are also automatons.
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Ice Skater 
Build

1.  Have the groups check that all the 
materials listed on the Ice Skater Build 
card are at their workspace.

2. Have the groups follow the instructions  
on the card to complete their automaton 
and try it out.

3. You can pass out the Automatons in 
History article on pages 19-20 to  
groups who finish early.

4. As they work, remind groups to set aside 
unused materials in their kit bags or 
storage bins.

5. When groups are finished, invite them to 
discuss their observations with the class. 
What happened when they spun the 
crank? How did the ice skater move?

6. Use the discussion questions on page 17 to 
further reflect on this build with the class.

10-15 minutes

Hand out this card:

Follow these steps:

Build time:

In Step 3       
The cam will be tight on the crank. Push 
hard to fit the cam onto the crank, then 
slide the cam down. If the cam still won’t 
fit, try reversing the cam and pushing 
the cardboard side through first.

In Step 5       
Press hard to connect the dowel and 
spinner. Otherwise, the spinner may fall 
off while the crank turns. You can lay 
the box on its back, so the crank isn’t in 
the way as much, and then press the 
pieces together.

In Step 7     
If the ice skater doesn’t twirl, check that 
the spinner is off-center. Also make sure 
that the crank can rotate freely. 

If the ice skater still doesn’t twirl, check 
that the spinner hangs low enough to 
make constant contact with the cam.

If the ice skater slips down the dowel, 
put a piece of sticky foam at the top. 
You’ll still be able to poke a dowel 
through the bottom.

In Step 7       
Some cranks may squeak as they’re 
turning. That’s normal, caused by 
friction between the crank and box.

Build tips:

SECTION 1: Discover Mechanics
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In this section, students will:
• Transform rotary motion into linear motion

• Test multiple cams and followers to 
produce a specific motion

By the end, students  
will be able to:
• Analyze how cam shapes  

lead to changes in motion

• Make predictions and  
compare patterns of motion

SECTION 2:
Investigate 
Patterns of 
Motion

SECTION 2: Investigate Patterns of Motion
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Make sure it’s 
off-center.

Draw or write what 
else you try here!

B

A

Make sure it’s 
around the cam.

Part 1: Pop out the bunny piece from the paper characters sheet.
Place the bunny on top of a dowel. Use the table to test different cams, sliders, 
and spinners on your automaton. Write down what you see and figure out 
how to make your bunny hop!

Which pieces made the best hopping motion for the bunny? Circle below.

Cam:

Date:Name(s):

Critter Jitter Experiment

Cam
Spinner 
or Slider

Make a prediction. 
What motion do you think 

the bunny will make?

Test and observe.
What did the motion 

look like?

I think the bunny will . . . The bunny looked like . . .

Slider SpinnerA          B      C       D        E          F 
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Purchase Automaton to get the entire teacher guide

Get It »
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