













ANNA CLAYBOURNE

TAKE CARE!

These projects can be made with
everyday objects, materials and
tools that you can find at home,
or in a supermarket, hobby store
or DIY store. However, some do
involve working with things that
are sharp or breakable, or need
extra strength to operate. Make
sure you have an adult on hand
to supervise and to help with
anything that could be dangerous,
and get permission before you
try out any of the projects.
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PENDULUM ART

Get science
to help you
create amazing
art, using a
pendulum.

MAKER PROFILE:

Max Ernst

(1891–1976)

German painter, sculptor
and writer Max Ernst loved
experimenting with new
ways of making art. One of
the many things he tried was
swinging a paint can with a
hole in it – a type of pendulum
– to and fro to make swirls
and loops of paint. He called
this method ‘oscillation’. Ernst
would then add colours and
other elements to the picture.

WHAT YOU NEED

• a door frame

• lots of newspaper

• sticky tape

• an empty squeezy bottle
with a lid, such as a
washing-up liquid bottle

• strong scissors

• hole punch

• string

• drawing pin

• water-based paint (either
premixed or powder paint)
in different colours

• plastic container

• spoon

• large pieces of plain paper

TAKE CARE:

If you don’t have a hole punch, ask an
adult to make the holes with scissors.

Step 1.

First, spread a thick layer
of newspaper all over the
floor, under and up the
sides of the door frame,
attaching it with sticky tape.

Step 2.

Make sure your squeezy
bottle and lid are clean. With
an adult to help, cut off the
base of the bottle. Use a
hole punch to make two holes
in the bottle, near where
the base has been cut off.

2.
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3.

Step 3.

Cut a piece of string about 2.5 m
long, thread it through the holes
in the bottle, and tie the end so
that the bottle can hang up.

4.

Step 4.

Ask an adult to fix the other end of the
string to the door frame, using the drawing
pin, so that the bottle hangs upside-
down about 10-20 cm off the ground.

5.

Step 5.

Put plenty of paint in the plastic container,
and add water bit by bit, mixing until
you have a thick but runny liquid paint.

6.

Step 6.

Making sure the lid is closed, carefully pour the paint
into the squeezy bottle. With clean, dry hands, spread
out a large piece of paper under the bottle.

7.

Step 7.

Pull the bottle slightly to one side, open the lid, and then let the
bottle swing over the paper, giving it a slight push to the side
so that it moves in a circle or oval, dripping paint as it goes.

8.

Step 8.

When you're happy with the
painting, stop the bottle and
close the lid. If you like you can
try adding more colours. As
the paint is quite watery, it
will take several hours to dry.

SWINGING SCIENCE

A pendulum swings because the force of gravity pulls
it downwards, while momentum keeps it moving. The
way the Earth spins also affects it. Gradually, air
resistance slows the pendulum down, and this also
changes the pattern.

A giant pendulum in a
museum in Valencia, Spain.
Surrounding balls are knocked
down as the rotation of the
Earth makes the pendulum
move in different directions.
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KINETIC
CREATIONS

Build a
sculpture
that moves
and spins in
the slightest
breeze.

WHAT YOU NEED

• a tall glass bottle

• a cork that fits in the bottle


• sewing pins

• small beads

• drinking straws

• polystyrene craft balls in
different sizes

• glue

• scissors

• lightweight materials, such as
card, aluminium foil, corks
and feathers

MAKER PROFILE:

Lin Emery

(1928– )

American artist Lin
Emery is a leading kinetic
sculptor. She makes
delicately balanced 3D
works of art that are

powered by water, or move
in the wind, twirling and
spinning around yet always
staying in balance.

1&2.

Step 1.

Stand your bottle on a flat,
firm surface and push the
cork into the top, so that
it's sticking out. This is the
base for your sculpture.

Step 2.

Carefully push a pin right
through the middle of one
of the straws. Thread two
or three beads onto the pin
below the straw, then push
the pin into the middle of
the cork. Make sure that the
straw can spin around freely.
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3.

Step 3.

Ask an adult to help you use the scissors
to make a small hole in a polystyrene
ball. Put a drop of glue in the hole,
then push it onto one end of the straw
you have already added to the bottle.
Do the same on the other end too.

4.

Step 4.

Push a pin through a new straw, thread
some beads onto the pin, and push the
pin into the polystyrene ball. The new
straw should also spin around. Add
a new straw to the polystyrene ball
on the other end in the same way.

5.

Step 5.

Keep adding more straws in the
same way, until you have several
branches that can turn and move.
Try experimenting with different
lengths of straw, and with putting the
pins in different positions. Spin them
as you add them to check different
parts do not crash into each other.

6.

Step 6.

You can now add interesting shapes or
objects to the moving ends of the straws,
such as pieces cut out of cardboard or
foil. Try different sizes and weights
to make the sculpture balance evenly.

Here are some
ideas for shapes
and patterns.

IN THE BALANCE

A sculpture like this will stay
balanced as long as there’s an
equal amount of weight on each
side of the central pin, and each
moving arm of the sculpture is
also balanced on its own pin in
the same way. Emery builds her
sculptures so that even when all
the parts are moving, the balance
stays equal. This can take some
time to get right! When it works,
the sculpture will move gently in a
breeze, or when you blow it.

Lin Emery's stainless steel
sculpture, Deva (1986), can be seen
at Marina Bay in Singapore.

The elements are
derived from nature,
and I borrow natural
elements — wind,
water, magnets — to
set them in motion.

– Lin Emery
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THE FORCE!

A Rube Goldberg
machine combines
many forces in a
sequence, just to do
one simple job!

MAKER PROFILE:

Rube Goldberg

(1883–1970)

Rube Goldberg was an American cartoonist, engineer
and sculptor. He was famous for drawing – and
sometimes building – hilarious, complicated ‘Rube
Goldberg machines’. They used a chain reaction of
comedy movements to do one simple task – like
pouring a cup of tea, or ringing a bell.

Today, Rube Goldberg machines are more popular
than ever. They are used in advertisements, games
and pop videos, and there are competitions to build
the best designs.

This Rube Goldberg
machine has lots of stages
and parts for the simple
task of turning on a light.

The machines
are a symbol of
man’s capacity for
exerting maximum
effort to achieve
minimal results.

– Rube Goldberg
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WHAT YOU NEED

A Rube Goldberg machine can be built using all kinds of everyday objects. This list includes some
of the most common and useful items people use, but you can add others, as long as they’re not
breakable or dangerous. Avoid anything sharp, hot, fragile or messy, and check with an adult before
taking things to use. For our Rube Goldberg machine we used the following items:

• balloon

• a cardboard tube

• paper cups

• a toy car

• needles or pins

• sticky tack

• skewer

• bead with groove for pulley

• string

• two water bottles

• cardboard box

• dominoes

• small drum stick or similar

• several small books

• card

• sticky tape

• a large marble

To design and build the machine, you’ll also need tools and supplies, such as:

• pencil and paper

• strong packing tape or sticky tape

• scissors

• glue

Step 1.

First, like Rube Goldberg himself, you need
to plan out your ideas on paper, as this makes
it much easier to build your machine. Start
by picking the task you want to achieve,
such as ringing a bell or popping a balloon.

Step 2.

Now work backwards from your task, planning
a series of actions. Each action must be
triggered by the one before. For example:

TASK: POP A BALLOON

• To pop the balloon, a toy car with
a needle taped to the front rolls
down a slope and hits the balloon.

• To push the car down the slope, a
weight falls into a cup, which
pulls up a lever under the car.

• To push the weight into the cup,
a row of dominoes is knocked over.

• To knock the dominoes over, the
first one is hit by a stick.


• To push the stick over, a line of
books falls over onto each other.

• To start the books falling,
a ball rolls down a slope.
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3.

Step 3.

It may also help to draw a sketch of your machine,
with arrows and labels to show how it will all work.
You can then use this as a guide while building.

4.

Step 4.

A good way to make a slope is to cut open a cardboard tube, and
prop it up at an angle on a paper cup with a slot cut out of it.

5.

Step 5.

Stick a ball of sticky tack onto the car and stick a needle
into it, pointed end outwards, to make a balloon-popper.

6.

Step 6

Make a pulley with a bead on a skewer, suspended between two
bottles of water. Loop some string over the bead. Tie one end to
the cup and the other end to a paper tab, which fits under the car.

7.

Step 7.

A row of dominoes can be positioned on top of a box, so that
when they topple over, the last one will fall into the cup.

8.

Step 8.

Stand a drum stick on the ground where it will knock
over the first domino. Secure it with sticky tack.
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9.

Step 9.

Line up a row of small books
behind the drum stick.

10.

Step 10.

Set up another slope with a
large marble at the top of
it, ready to roll down. Use
a piece of paper to block it,
ready to be pulled away.

USE YOUR
IMAGINATION!

Of course, this is just
one example of how
a homemade Rube
Goldberg machine might
work. You can invent
your own devices and
methods, and make the
sequence as short or
as long as you like.

The complete machine, set
up and ready to go.

FORCES AT WORK

A good Rube Goldberg machine makes use of as many different forces
and movements as possible – like gravity, momentum, pendulum swings,
magnets, friction, balance, air pressure and acceleration. Forces are
pushes and pulls, and a Rube Goldberg machine is really a sequence of
different kinds of pushes and pulls that transfer movement from one
end to the other. The other projects in this book might give you even
more ideas for things to include.

This example of a Rube Goldberg
machine uses weights, a pulley system
and a spring to blow up a balloon.
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FLAPPING BIRD

Build your own bird automaton that bobs up
and down and flaps its wings.

MAKER PROFILE:

Fi Henshall

(1981– )

Automata are machines that make
mechanical movements, often in the
form of model people or animals. They
date back to ancient times, and are
popular as an art form. British sculptor
Fi Henshall is a modern artist who
makes automata from wood, wire and
old tin boxes. Her works often feature
flying animals or women, mythical
creatures and miniature versions of
machines such as bicycles. By turning
a handle, the models can be made to
move, and sometimes make sounds
such as birdsong.

The range of things
that can be achieved
merely by the turning of
a handle intrigues me.

– Fi Henshall

Fi Henshall’s automaton Secretary Bird.

WHAT YOU NEED

• craft foam or thick
corrugated cardboard

• scissors

• a marker pen

• strong glue or
a hot glue gun

• a bradawl or
thick needle

• wooden skewers

• sticky tape

• a hole punch

• a cork

• strong, stiff card

• four small metal paperclips

• wire cutters

• a pipe cleaner

• three bendy drinking straws

• a small, sturdy cardboard box with a separate lid

• colourful tissue paper or wrapping paper
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1.

Step 1.

On your craft foam or thick card, draw six circles, each
about 3 cm across. (Draw around a circular object to make
sure they are all the same.) Carefully cut the circles
out, and glue three of them together in a neat stack.

2.

Step 2.

Mark a dot on the top of the stack, between the centre and the
edge. Use the bradawl or thick needle to make a hole through all
three discs where the dot is. Squirt some glue into the hole.

3.

Step 3.

Make two holes in opposites sides of your
box, about half way down. Stick a wooden
skewer into one side, through the hole
in the discs, and out of the other side.
Make sure the discs are about half way
along the skewer. When you turn the
skewer, the discs should bob up and down.

4.

Step 4.

Glue two of the remaining discs together
and make a hole through the centre. Stick
the blunt end of a wooden skewer into
the hole. Then glue the third disc on to
the bottom, holding the skewer in place.

5.

Step 5.

Make a hole in the middle of the lid
of the box, and use the scissors to
make it wider. Cut a piece of drinking
straw about 3 cm long and fit it into
the hole. Wrap the straw in a layer of
sticky tape to make it a tight fit.
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6.

Step 6.

Thread the skewer you made in step 4 up through the straw, so
that the end with the disc on it is underneath the lid. Place the lid
on to the box. When you turn the horizontal skewer, the vertical
one should move up and down, as the discs turn against each other.

7.

Step 7.

Now make your bird. Draw two long, feathered wing
shapes on the stiff card, and cut them out. Use the hole
punch to cut two holes in the wider end of each wing.

8.

Step 8.

Ask an adult to cut a loop off each paper
clip with the wire cutters, to make four
small U-shapes. Loop these through
the holes in the wings, and push the
ends into the sides of the cork. Check
the wings can move up and down.

9.

Step 9.

Use the bradawl to make a hole in one
end of the cork near the top. Cut a piece
of pipe cleaner 4 cm long, and stick one
end into the hole. Make a head from a
triangle of card folded in half. Glue it
onto the pipe cleaner, and draw on eyes.

10.

Step 10.

Cut feather shapes from the tissue or
wrapping paper, and glue them to the
bird’s head and tail. Make a hole in the
underside of the cork using the bradawl,
and gently push the vertical skewer into it.
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11.

Step 11.

Cut the long ends off two drinking straws
to make two short bendy sections. Bend
them at right angles and tape them to the
undersides of the bird’s wings, with one
part of each straw pointing downwards.

12.

Step 12.

Make two holes in the top of the box
using the bradawl, next to the sides. Push
two more skewers down into the holes,
being careful to avoid the horizontal
skewer inside. Cut the tops of the
skewers off level with the wings.

13.

Step 13.

Fit the two skewers into the straws under
the bird’s body, so that they hold the
wings steady, but they can still move. Turn
the horizontal skewer, and the bird should
move up and down and flap its wings.

TWEAK IT

You may need to adjust the parts slightly to make everything work smoothly.
Make sure the two discs inside the box are still lined up. If the wings don’t
move freely, adjust the positions of the straws.

CHANGING MOVEMENTS

The flapping bird machine works using a
very important part of machine technology
– converting one type of movement into
another. The horizontal skewer, called a
crankshaft in engineering, moves in a circular
or rotary motion. The shape of the disc
attached to the crankshaft changes this
circular motion into an up-and-down or to-
and-fro movement, which engineers call
reciprocating motion.

Converting one type of movement to another
like this is essential in many types
of machines, such as car engines.

pistons

crankshaft

Inside a car, pistons move up and down. This movement turns
a crankshaft, which makes the wheels spin around. An up-
and-down movement turns into a rotating movement – the
opposite of how the bird works.
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WEAVE A WEB

Copy spiders and learn
how to spin your own
web, like art collective
Numen/For Use

MAKER PROFILE:

Numen/For Use

(Founded in 1999)

Numen/For Use is the name of a European art
collective, or team, with three members: Sven Jonke,
Christoph Katzler and Nikola Radeljkovic. They are
industrial designers who also work together to make
large-scale art installations, often inspired by natural
processes and living systems. Among other artworks,
they have created several huge webs, made from
tape or string and suspended across whole gallery
spaces, courtyards, rivers or parks, as if left there by
enormous spiders.

The Numen art collective
(l-r: Christoph Katzler, Sven Jonke
and Nikola Radeljković), inside one
of their giant webs.

WHAT YOU NEED

• a large ball of string or knitting yarn

• scissors

• nails or screw-in hooks

• a hammer

• a place to attach your web to
– it could be in the corner of
a room indoors, or between trees
or fences outdoors

Tape Hasselt, House for Contemporary Art,
Hasselt, Belgium, 2012.

The first architecture ever made, by
animals, is made the same way, like this.

– Sven Jonke
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1&2.

Step 1.

Decide where you
are going to put
your web. You will
need three or four
anchor points to
tie the string to.

Step 2.

Ask an adult to put nails or hooks
into the walls or door frames to
make the anchor points. (Make sure
whoever owns the building is OK with
this first!) If you’re outdoors, you
could tie the string or yarn around
fenceposts and tree branches instead.

   
3.

Step 3.

Unroll your string
or yarn and tie
the end firmly to
one of your fixing
points. Stretch it
tightly to the next
point, and tie or
attach it there. Tie
the string or yarn
to your next chosen
anchor point, and
continue, until
finally bringing it
back to back to the
point you started
at. Tie the string
there again, and
snip off the rest.

4.

Step 4.

You should now have a large
square, rectangle or triangle
shape. Cut lengths of string
or yarn and tie them across
the shape, from one side to
the other, so that they all
cross each other in the middle,
and snip off the loose ends.

5.

Step 5.

Tie a long piece of string or
yarn to the middle of the web,
and start spiralling it around
and around, working outwards.
Each time you come to one
of the strings, tie the thread
around it. If you use up your
string, tie another piece to it.

6.

Step 6.

When you reach the outer
edge, knot the string or yarn,
and snip the rest off.

SPIDER SCIENCE

The steps for building this spiral web are
the same ones that real spiders use. Spiders
make webs to catch their prey, but unlike us,
they don’t have to learn how. Web-spinning
behaviour is an instinct – an automatic
behaviour that the spider does naturally.

A web like this makes a great bedroom
feature or party decoration. You could even
make a rainbow web using a combination
of different colours. Or try clingfilm
twisted into a thin rope – it makes a
semi-transparent, slightly sticky web.
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BODY
COPY

Create an artwork by
making a cast of your own
body. Instead of using your
entire body, like maker
Antony Gormley, start
with just a hand – 
it’s a bit easier!

MAKER PROFILE:

Antony Gormley

(1950– )

Sir Antony Gormley is a leading
British sculptor who is best-known
for using casts of his own body
to make many of his works. As
well as appearing in galleries, the
body-shaped sculptures have been
installed in city streets, on top of
buildings, on a beach and in many
other locations.

Gormley makes the casts by
covering his body in clingfilm to
protect his skin, then he is coated in
plaster by two assistants. This makes
a mould which can then be used to
cast the sculpture. Gormley often
adds other parts and shapes to the
figures too, such as ridges or wings,
or a surface texture.

WHAT YOU NEED

• old newspapers

• a large, empty plastic
drinks bottle

• a ruler

• a marker pen
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