
You’ll see many spinning objects
on this path. Earth under our feet
rotates, as do numerous everyday
objects, such as wheels. What else
can you think of that rotates? 

■1 Turbulent Orb

■2 Water Spinner

■3 Coriolis Fountain
• What direction do 

you think the
water will take
when you start to
spin the fountain? 

• Try it. Are you surprised? 
• Why do you think the water curves? 
• Turn the knob more quickly, and

then more slowly. What happens 
to the curves?

■4 Turntable
• How many different things 

are moving?
• What does a straight line look 

like on a spinning object?
• Do objects closer to the center

move differently than objects 
closer to the edge? 

• How would you describe the 
movements of the different objects
you see? 

■5 Tornado
• What’s spinning?
• How would you

describe the way
something spins
when it’s not
solid?

• Where else do
you see spinning fluid vortexes? 

■6 Satellite Orbit
Simulator

■7 Momentum Machine
• What happens when you stick 

your arm out as you turn? 
• What happens if you stick your arm

and your leg out? 
• Can you make yourself speed up or

slow down without stepping off the
platform? 

■8 Rotating Pendulum

Visit the Cloud Rings in the
Rotunda on the second floor.

Think About
● How is spinning different

from moving in a straight
line?

● Can you find the axis, the
part that doesn’t spin? 

● How does the shape of an
object affect the way 
it spins? 

Path

Things
THAT TURN

Explore this hands-on laboratory and have
fun experimenting with these exhibits. In
the process, you’ll discover some of the
forces and principles in nature that shape
our lives and the world around us. 

To guide your visit, we’ve come up with
five different paths through the exhibition,
along with activities and questions. 
You can look up the words in bold on the
glossary sheet. The paths are: Fluids in
Motion, Things That Turn, Can You Believe
Your Eyes, Change One Thing, and Pendulum
Play. Or simply go where your curiosity
takes you. Don’t be shy—jump in!

Be sure to continue your investigations in
the rest of the Museum, especially the
Cullman Hall of the Universe and the
Gottesman Hall of Planet Earth.

How to Use
This Guide

What’s Going On?
Rotation is a circular motion. Like 
linear motion, in which objects 
set in motion remain in motion until a
new force acts on them, objects that
are set spinning continue to spin until a
torque acts on them. However, the
amount of “spin,” or angular momen-
tum, depends on both how massive and
how wide objects are, as well as the
speed with which they rotate. A wider
object will rotate more slowly with the
same amount of angular momentum.
That’s why a spinning skater extends
her arms to slow down.

The physical laws that describe rotation
allow us to understand the world
around us. Earth’s 
rotation on its axis
gives us day and
night. By revolving
around the Sun at 
a tilt, Earth gives 
us seasons. The Sun 
itself is one of billions 
of stars revolving around 
the center of our galaxy,
the Milky Way.

DISCOVER



Think About
● What is it that is moving?

● Is it a solid, a liquid, or 
a gas?

● How does it move? 

● Is it smooth and regular, or
is it irregular and complex?

● Can you describe the 
patterns you see in the
movement?

● Does the movement
remind you of any of 
the other activities on 
this path?

■1 Sea of Clouds 
• Describe the movements you see. 
• Can you use your

hand to change 
the movement 
of the “fog”?

• What happens?

■2 Turbulent Orb 
• Spin the Orb. What do you think

would happen to the liquid if you
suddenly stopped the Orb? 

• Try it. Was that what you expected?
• Does it matter whether the Orb

spins quickly or slowly? 

■3 Tectonic Basin

■4 Rift Zone

■5 Spring Box 
• What makes the 

sand seem to act
like a liquid? 

• Do you see any 
patterns? 

• Can you make it
flow more like a
river by adjust-
ing the lever?

• Describe the patterns you see now.
Are they the same? 

■6 Aeolian Landscape
• What is moving? 
• How is it the same as other activities

you’ve tried? 
• What makes the sand move? 
• Is the sand the only thing flowing? 

■7 Intrusion

■8 Tornado

After leaving the exhibition, you
can continue this path in the rest
of the Museum:

Cloud Rings (Rotunda) 

Geyser (Hall of the Universe)

Continue into the Hall of Planet
Earth to discover how, at high 
temperatures over long periods 
of time, even solid rocks can flow.

What’s the difference between a solid, a liquid, and a gas?

What’s Going On? 
All these different kinds of movement
are called fluid flow. Liquids and gases
are both fluids. Solids are not fluids, 
but did you notice that a solid acted like
a fluid in some of the activities? The
sand in these activities behaves similarly
to liquid being poured into a container. 

What are other examples of fluids that
move? Scientists study the flow of 
fluids, called “fluid dynamics,” to better
understand, for example, how the air,
the atmosphere, and the oceans flow to
change the weather.

FLUIDS IN MOTION
This path introduces you to exhibits that explore how liquids, gases,
and even granular solids move. Some move in a regular fashion, like 
a smooth-flowing river or oil spreading across a pan. Others move 
in ways that are more irregular or turbulent and that may seem
unpredictable and chaotic, like an overflowing river that has burst its 
banks or the air and clouds in the atmosphere on a stormy day. As
you explore these activities, watch for patterns in the movement.

A SOLID, like a rock,
has a definite shape and
volume. The shape of the
rock doesn’t change and
the volume of the rock
stays the same, regard-
less of its surroundings.

A LIQUID has no defi-
nite shape but it has a
definite volume. You can
pour a carton of milk
into a glass. The volume
of milk stays the same,
but the milk takes the
shape of its container. 

A GAS has no definite
shape or volume. When
the gas inside a balloon
is released, it expands in
all directions.

Path



CAN YOU BELIEVE
YOUR EYES?

What do you see when you look in a mirror? Often we can
make predictions based on our experience. But sometimes
things are not what they seem. The exhibits on this path are all
designed to surprise you in some way. Do they work? 

■1 Touch the Spring 

■2 False Reflection 
• Do you feel something happening

to your body as you try to do this
experiment? 

• What do you think is going on? 
• Can you describe what you feel? 

■3 Want a New Nose?
• What happens if you move up and

down in your seat while your friend
stays still? 

• What do you see if you move closer
or further away? 

• How would you describe the 
difference between a mirror

and glass?  

■4 Who Is It?

■5 Dreams of Flight

■6 Parabolas 
• How is what you see here 

different from what you 
expect to see in a mirror?

• Look closely at the mirrors: 
How are they different from
mirrors that you’re used 
to seeing?

• Where is the image in 
a flat mirror,
and where
is it here?

■7 Corner
Reflector 
• If you put a pen

or a key on top of

the mirror, how many reflections 
do you think you’ll see? 

• Try it. Can you explain why 
this happens?

■8 Duck Into
Kaleidoscope

What’s Going On?
The image formed when light is reflected from a mirror depends on the shape of the
mirror. Sometimes images may be distorted and may lead to misunderstandings about
the physical world. We can’t always believe our eyes!

To understand how things happen in science, it’s usually good to be a skeptic, to 
question ideas, even our own, about the world around us. Do we truly understand 
and know how things work, or 
do we just think that we know?

First impressions can often be 
mistaken because we jump too
quickly to conclusions based 
on past experience. It’s really
important to observe and collect 
evidence again and again, 
and to keep asking questions. When driving in hot weather, you may see a mirage on the road ahead.

Path

Think About
Before you try an activity,
first make a prediction
about what you think will
happen. 

● Why did you make this 
prediction? Was it based 
on something you have
seen or done? 

● How can you explain what
you just saw? 

● What do you notice about
the shape of the mirror?

● What path does light 
follow as it travels between
the object, the mirror, and 
your eyes?



CHANGE ONE THING
Scientists design experiments to test their ideas. To avoid 
confusion, they change only one thing—or “variable”—at a time.
This path invites you to take a scientific approach by changing just
one variable each time to see how it affects the activity.

■1 Rift Zone

■2 Coriolis Fountain

■3 Water Spinner
• What happens to the liquid when 

it spins? 
• How would you describe the shape

of the spinning liquid? 
• How does the speed of the Water

Spinner affect the curve? 
• Why do you think this might be?

■4 Confused Sea 
• What do you 

think you will see
when you turn 
the knob all the
way down? Or
halfway? Or all 
the way up? 

• See if your 
predictions 
were accurate.

■5 Pendulum Table 

• Test three different properties of
pendulums, one at a time:

weight
length
amplitude—the starting point
or height from which you drop
the pendulum 

• What effect does each of these have
on the period of a pendulum? You
can measure this by seeing how
many swings each pendulum makes
in 10 seconds.

■6 Magnetic Pendulums

■7 Momentum Machine

■8 Satellite Orbit
Simulator

• How does the orbit change if you
use different thrust?

• Describe the orbit you
see for free-fall.

• How does it 
compare to that 
for no gravity?

Think About
● What are you going to change

this time? 

● What do you think will happen? 

● Try making the same change
again.

● Does the same thing happen?
Are you surprised? 

● How do you think you might
make a better prediction 
next time?

● What will you change next time?

What’s Going On? 
Systems are made up of interrelated
parts. Whenever you change one 
feature, the entire system changes. 

Closely observing what happens to a
system gives scientists the information 
they need to ask more questions and to
develop a complete theory. To develop a
theory, scientists begin with hypotheses—
statements about how pendulums swing,
for example—that can be tested with
experiments. To confirm a hypothesis,
scientists must design an
experiment that gives the
same result every
time it is tried. 

Find the problem 
with your car by 
eliminating one 
possible cause 
at a time.

RESOURCES
Visit the Exploratorium site, www.exploratorium.edu, and the 
American Museum of Natural History Web site, www.amnh.org, 
to discover related activities for school and home, further 
science content, and extensive information for teachers. 

The following Web sites have additional information:
Resources for Learning: www.amnh.org/education/resources
Cullman Hall of the Universe: www.amnh.org/rose/universe
Gottesman Hall of Planet Earth: www.amnh.org/rose/hope

Snackbook series (©Exploratorium, San Francisco, California).
Award-winning series of science activity books. Make your own 
teacher-tested, small-scale versions of some of the most popular
exhibits at the Exploratorium. 

STANDARDS
The exhibition and the paths in this guide fulfill the following 
Science Standards mandated by the National Research Council:
Standard A: Abilities necessary to do scientific inquiry
Standard B: Physical Science
Standard D: Earth and Space Science

and the following New York City Performance Standards:
S1: Physical Sciences Concepts
S3: Earth and Space Sciences Concepts
S5: Scientific Thinking
S6: Scientific Tools 

and Technologies

Path

CREDITS
“Discover Exploratorium/AMNH” was produced 
with support from the Louis and Virginia Clemente
Foundation, Inc.
This exhibition is supported in part by Small Business 
Administration Grant SBAHQ-03-I-0013. For 
information about accessibility, call 212 769-5100.
All photos ©Exploratorium, www.exploratorium.edu

Developed, written, and produced by: Sharon Simpson
Design: Catherine Sánchez Duvivier • Illustrations: Sean Murtha

Thanks to the following for content research and review:
Stephen Brodbar, Rachel Connolly, George E. Harlow, Mordecai-Mark
Mac Low, Edmond Mathez, Vivian Schwartz, Donna Sethi, Robert
Steiner, Gretchen Walker



angular momentum The measure of a rotating
object’s tendency to continue to spin around its axis.
The total angular momentum will not change as long
as no twisting forces or torques act on the object
from outside. (see linear momentum)

axis A line around which an object rotates, e.g. the
axle of a wheel.

chaos The erratic behavior of some dynamic 
systems in which small changes in initial conditions
result in large differences. Examples in nature
include fluctuations in population and the way 
turbulent fluids behave.

Coriolis effect The apparent curvature of the path
of objects moving in a straight line over a rotating
surface. On Earth, large objects, like storm systems
and ocean currents, appear to move in curves
because they are viewed on a rotating sphere. 

energy The physical attribute of an object or system
that allows it to do work. Energy exists in several
forms—such as motion, heat, or electricity—and can
change from one form to another. But it is always
conserved, i.e., it can never be created or destroyed. 

flow The stream-like movement characteristic of a
liquid or gas.

force An influence on a body that causes a change
in its movement. 

Foucault pendulum A large pendulum hanging from
a freely rotating pivot. It continues to swing along a
fixed straight line while the Earth rotates beneath it.
First used by French physicist Jean Foucault in 1851
to demonstrate the Earth’s rotation.

gravity A force of attraction between any two
objects that depends upon the individual masses of
the objects and the distance between them. 

inertia The tendency of an object to stay in one
place or keep moving in a straight line until a force
acts upon it. (see linear momentum)

laminar flow Smooth, orderly currents that flow 
parallel to one another. (opposite of turbulence)

linear momentum The measure of an object’s 
tendency to keep moving. An object will continue to

move in a straight line at a steady velocity unless
acted upon by an outside force. (see angular
momentum, inertia)

liquefaction The phenomenon in which a granular
solid, like sand, acts like a liquid.

mass The total amount of matter in a body. 

momentum (see linear momentum, angular
momentum)

natural (resonant) frequency The frequency with
which an oscillator, such as a pendulum, oscillates
when set into motion. Pushing at the natural 
frequency produces much bigger effects than 
pushing more or less often. The natural frequency 
is the frequency at which a force produces the 
maximum response by the oscillator. (see resonance) 

period The time it takes for any vibrating or oscillat-
ing object, such as a pendulum, to go through one
complete oscillation. 

resonance One of the natural frequencies in a 
physical  system, such as the periodic swing of a
pendulum or the vibration of a taut string.
Resonance is found in many mechanical, electrical,
and atomic systems, and even buildings—especially
if they are tall and narrow. If the shaking of an earth-
quake matches the natural frequency of a building,
the building sways more than it would otherwise,
and is more likely to collapse.

shear A change in speed across a flow. 

torque A turning or twisting force, e.g., using a
screwdriver to tighten a screw, or an engine to turn
the driveshaft of a vehicle.

turbulence Flow in which the currents are confused
and irregular. (opposite of laminar flow)

vibration Oscillation, or repeated back-and-forth
movement.

vortex The rotating flow of a liquid such that the
flow lines form concentric circles. 

viscosity A measure of the resistance of a fluid to
flow; how thick the fluid is.

GLOSSARY



■1 Pendulum Snake
• What patterns do you see when

you watch these pendulums? 
• Do you see a connection between

the length of the pendulum and 
its period?

■2 Pendulum Table

■3 Coupled Pendulums
• What is the first pendulum doing

when the second pendulum 
reaches its biggest swing? 

• What do you think might be 
happening to 
the energy?

• In this exhibit, the
energy that makes
one pendulum
move is provided
by another pendu-
lum. When energy
is supplied by an
outside agent with

a frequency that matches the 
natural frequency of the original
pendulum, then the pendulum
responds with large swinging. This
phenomenon is called resonance.

■4 phase pendulum

■5 Drawing Table

■6 Rotating Pendulum 
• What do you think will happen if

you rotate the base? 
• What happens to the period of 

the pendulum? What about the
path that the pendulum takes?

• If you were standing on the base
as it was slowly and smoothly 
turning, it would seem as if the
pendulum was rotating, not you. 
A Foucault pendulum, a large
pendulum swinging freely, provides
evidence for the Earth’s rotation. 

■7 Magnetic
Pendulums

■8 Relative Motion
Pendulums

■9 Satellite Orbit
Simulator 

• How does an orbit behave like a
pendulum? 

• What is its
period? 

• How does
the orbit
change 
if you 
use the
thrusters?

The period of a pendulum is the
length of time it takes to return to
its starting point. 

The back-and-forth movements
made by pendulums are called 
oscillations, or vibrations.

The number of periods—the number
of times a pendulum oscillates in a
given amount of time, for example,
a second—is called its frequency. 

What’s Going On?
Pendulums are an example of simple
harmonic oscillation—a back-and-forth
motion or vibration. Simple harmonic
oscillation is found in many natural
phenomena, such as light, sound, 
and water waves. Understanding how 
pendulums work helps us to understand
better how some of these natural 
phenomena work.

Path

PENDULUM
PLAY
A pendulum swings back and forth in a 
regular movement. You might have seen one
in a grandfather clock or perhaps made your
own by suspending a ball from a string.

Although they might seem simple, pendulums
have some remarkable properties. Discover 
some of these on this path.


