How could you investigate whether changing
the thickness of your electromagnet’s core
affects its strength?

BALANCING BIRD
PA R T S R E Q U I R E D
#

1 piece of scrap card from a cereal box or
similar

#

1 piece of tracing paper or thin sheet of
plain paper

#

Pen or pencil

#

2 small coins of the same type

#

Scissors

#

A roll of sticky tape or masking tape

#

Glue stick

As a science teacher, I often use toys
You can connect two batteries together
by touching the top of one to the
bottom of the other. How do you
think using two or more batteries
connected like this would affect the
strength of the electromagnet?

in my lessons to demonstrate

2

scientific principles in action. One of
my favourites is the ‘balancing bird’,
which seems to defy gravity and go
against all our intuition about how

1

things should balance. I hope you’ll
find this toy as delightful as my
students do, and that making your
own helps you to learn about how it

The space around a magnet, in which
another magnet is pushed or pulled, is
called a magnetic field. Some metals like
iron, nickel, and cobalt will also be pulled
towards a magnet if they are in its
magnetic field. A permanent magnet, like
a fridge magnet, has a magnetic field
that is always there around the magnet.
When an electrical current flows through
a wire, it produces a magnetic field
around the wire. Stopping the current
makes the magnetic field disappear. This
shows that electricity and magnetism are
two aspects of the same thing, which
scientists call electromagnetism.
56

Wrapping the wire into a coil around an
iron core increases the strength of the
magnetic field produced by the current
in the wire. An electromagnet can be
more useful than a permanent magnet
because it can be switched on and off,
and its strength can be increased or
decreased by changing the current in the
wire or the number of turns when it is
coiled.

works so you can go on to design and
make other balancing toys.

ME THOD
1

Trace the bird outline on the next page of

this book onto your piece of paper. If your
paper doesn’t let you see through it to trace
the bird, try copying it.

2

Using the glue stick, stick the paper onto

your piece of cardboard.

3

Cut the bird out of the cardboard and

decorate it however you want.

3

What would happen
if you changed

What would happen if
you used lighter or
heavier coins for
the wings?

the position of
the coins?

Can you make your
own balancing
butterfly or other
shape?

4

7

Does it make a
difference if you

bend the wings
upwards instead
of downwards?

8
4

Using sticky tape, stick a coin onto the

bottom of each wing, in roughly the positions
shown.

1

5

Bend the bird’s wings downwards.

6

Bend the bird’s beak downwards.

7

Balance the bird on your finger.

8

Try balancing the bird on other things.

HANDY HARMONICA
If you try to balance an object like a plate
or a pencil, you’ll find that there’s only one
point on the object below which you can
put your finger to keep it stable. Scientists
call this point the ‘centre of mass’ or
‘centre of gravity’ of the object. You can
think of it as the point around which the

mass or weight of an object is evenly
distributed. With something like a plate or
pencil, the centre of mass is roughly in the
middle of the object. For something that
is heavier on one side, like a hammer,
the centre of mass will be closer to
the heavier end. The centre of
mass doesn’t have to be part of
 for example,
the object itself —
the centre of mass of a roll of
sticky tape or a coat hanger is
in the middle of the hole.
An object can only be balanced if its
centre of mass stays in the same vertical
line as the point at which it is pivoted,
otherwise it will start to turn. If the centre
of mass is above the pivot, this turning will
make the object fall over. You can see this
for yourself by trying to balance a roll of
sticky tape on top of your finger — it’s

hard to do
because the
centre of mass doesn’t stay above the
pivot.
If the centre of mass of an object is
below the pivot point, and it is moved, it
will always turn in a way that brings
the centre of mass back below the
pivot. Again, you can see this for
yourself by balancing a coat hanger
on your finger by the tip of its
hook — if you move the hanger to
one side, it will swing back to its
stable position. This is the secret to
the stability of the balancing bird — it is
made so that its centre of mass is
below the point at which it is
supported (its beak), and the
centre of mass always falls
back to a position directly
below the pivot if it is moved.
You can change the centre of
mass of the bird by changing
the position of the coins or by
adjusting the angle at which you
bend the wings. If you want the bird to
balance, most of its weight needs to be
below the pivot point.

PA R T S R E Q U I R E D

1

2 wooden ice-lolly sticks (clean and dry)
1 wide rubber band

How else could you
make different
notes with the
harmonica?

4 small rubber bands
1 piece of scrap paper
Scissors

2

According to NASA, the first musical
instruments ever taken into space

3

were a harmonica and some jingle
bells. Astronauts Walter Schirra and

4

Tom Stafford smuggled the
instruments on board the Gemini VI

5

spacecraft in December 1965 and used
them to play a surprise rendition of
the Christmas song ‘Jingle Bells’ for a

6

7

radio transmission back to earth. You
might not get the chance to take this

11

home-made harmonica into space, but
with a bit of practice, you might be
able to play a song or two to surprise
your friends and family.

ME THOD
1

4
Cut your scrap paper into four pieces

Place one of your folded bits of paper on

top of the rubber band at one end of the ice-

that are roughly 4 cm by 1 cm big.

lolly stick.

2

5

Fold each piece of paper in half along

Put the other stick on top so that the

its length three times so you are left with a

piece of paper is sandwiched between the

folded piece of paper roughly 1 cm by ½ cm.

sticks.

Keep these to one side.

6

3

Stretch the wide rubber band lengthwise

over one of the ice-lolly sticks.

Wrap a small rubber band around the

paper and ice-lolly sticks so that the piece of
paper is held firmly in place.
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BALANCING BIRD
“This is just one of the activities from

Mr Shaha’s Marvellous Machines, a book
filled with simple instructions for building
toys which fly, spin, whizz, and pop.
Mr Shaha says that we don’t have to be
buying new stuff all the time, instead we
can make our own stuff and learn about
engineering and science at the same time.

Alom Shaha and Emily Robertson

Construct more of Mr Shaha’s Marvellous
Machines to discover the joy of making,
and develop your creativity, scientific
thinking, and problem solving skills.”
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