WHAT DID PEOPLE ALREADY KNOW?
People knew how to make tyres from solid rubber or wood.

WHAT DID THE SCIENTIST NOTICE?
Travelling was often uncomfortable on these tyres.

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?
JOHN DUNLOP

How can I make a tyre that makes travelling more comfortable?

WHAT DID THE SCIENTIST DO?
John Dunlop rolled a variety of tyres against a wall to see how they bounced back.

WHAT WOULD YOU DO NEXT?

WHAT DID THE SCIENTIST
FIND OUT?

WHAT DID OTHER SCIENTISTS
DO NEXT?

Dunlop discovered that a tyre full of air was
bouncy and would make travelling more
comfortable (and less bumpy).

• Invented puncture-free tyres.
• Invented tyres for travelling on different surfaces,
in different conditions, e.g. for Formula 1 cars.
• Developed more eco-friendly tyres.

The tread is the part
of a tyre that comes
in direct contact with
the road surface. The
grooves help push
away any water on the
road, giving the tyre
better grip in these
conditions.

THE PNEUMATIC TYRE
Robert Thomson (1822 – 1873) is the
rightful inventor of the pneumatic tyre. He
used vulcanised rubber material to improve
the efficiency and comfort of horse-drawn
carriages. The pneumatic tyre had an outer
layer of leather and was filled with a rubber
inner tube.

John Boyd Dunlop (1840 – 1922)
‘invented’ the pneumatic tyre in 1888, unaware
that Thomson had already done this. Dunlop
marketed his design, initially for bicycles, but
soon made tyres for the new motor cars that
were developing in the 1890s.
The air-filled pneumatic tyre cushioned bumps
in the road and afforded passengers a much
smoother ride.

SYNTHETIC RUBBER
Natural rubber comes from
plants and is expensive.

KEVLARTM

This invention meant that tyres
could be made quickly and
inexpensively.

A synthetic carbon-based
substance. It is about five
times stronger than steel but
also very flexible. This is used
to make tyres that provide
protection against punctures.
If the tyre is punctured, it is
strong enough to drive on to
get a replacement.

BALLOON TYRE

THE ECO-TYRE

In 1931, a way to make
synthetic rubber was found.
It is made from crude oil and
produced in a similar way to
plastics.

The Balloon tyre is a type
of low-pressure tyre that is
used in different vehicles to
increase the tyre’s contact
area with the road surface,
thus increasing friction.
These tyres are used on
off-road vehicles.
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Goodyear accidentally heated a mixture
of rubber and sulfur. He found that the
resulting rubber (vulcanised rubber) was
much stronger, flexible and heat resistant.

Tyres were made of firm
vulcanised rubber without air.
The solid rubber tyre was used for
slow-speed vehicles because of
its poor shock absorption ability.
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Wheels were needed to drag cargo across
bumpy roads. Only the horses, mules or
oxen that pulled the carts actually needed
any real grip, so the wooden wheels of the
day were typically wrapped in a strip of
iron to provide durability.
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A TIMELINE FOR THE DEVELOPMENT OF THE TYRE

19TH CENTURY
THE HORSE AND CARRIAGE

An increased interest
in environmental
conservation has
brought a variety
of eco-friendly cars,
such as hydrogen and
electric-powered cars.
As a result, tyres are
being produced that
need less fuel. These
tyres are made up of
over 200 chemicals but
can reduce fuel costs
considerably.

You could only travel slowly with these
tyres. This was because they were very,
very bumpy.

CHARLES GOODYEAR
Why was Goodyear’s rubber so important?
Goodyear made a new type of rubber. By chance, he
mixed rubber with some chemicals and found that
what he made was bendy. This bendy rubber could
be made into different shapes, including tyres.

The tread on a tyre is
the funny pattern you
find on the outside.
The tread helps stop
the tyre from slipping
when it has been
raining.

THE PNEUMATIC TYRE
What was special about Thomson and
Dunlop’s tyre?
Robert Thomson (1822 – 1873) was
really the first person to make a pneumatic
(gas-filled) tyre. The outside of the tyre was
made of leather. Inside, there was a tube made
of rubber filled with air (like our tyre’s today).
No one was really interested in his tyres though.

John Boyd Dunlop (1840 – 1922) had not
heard of Thomson. He also made a pneumatic
tyre which was almost the same as Thomson’s.
He made tyres for bicycles because not many
people had cars at that time. Soon his tyres
were made for cars too. Dunlop became
famous for his tyre.
The pneumatic tyre made journeys a lot
less bumpy.

SYNTHETIC RUBBER
Why was making rubber
in factories important?
Rubber comes from plants.
In 1931, a way to make rubber
was found so that it could be
produced in factories.
This meant that lots more
tyres could be made.

BALLOON TYRE
When might you use
a balloon tyre?
Balloon tyres are wider
than normal tyres and
don’t need to be pumped
up as much. More of the
tyre touches the road and
gives it better grip. They
are good for driving on
sand and mud.

KEVLARTM
What properties do these
new tyres have?
These tyres are made from a
substance which is very strong
and bendy. This prevents
punctures. If the tyre gets a
puncture, the car can be driven
until it can be replaced.
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The first tyres were made of this solid
thick rubber. They didn’t have air in them.

Why do tyres
have tread?
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What were the first tyres like?
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The wheels slipping wasn’t a big problem.
To make the wheel last for a long time
they had a metal strip around them.

SOLID RUBBER TYRE
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Wheels were needed to pull goods on
bumpy roads. The horses that pulled the
goods often slipped.
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What were the first wheels like?
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THE HORSE AND CARRIAGE

THE ECO-TYRE
Why should we
use eco tyres?
Tyres are now being
made so that cars need
less petrol to run.
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Why do tyres
have tread?

SYNTHETIC RUBBER
Why was making rubber
in factories important?

CHARLES GOODYEAR
Why was Goodyear’s rubber so important?

THE PNEUMATIC TYRE
What was special about Thomson and
Dunlop’s tyre?
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What were the first tyres like?

BALLOON TYRE
When might you use
a balloon tyre?

KEVLARTM
What properties do these
new tyres have?

2000

TREAD TYRE

1920

1905

SOLID RUBBER TYRE

1839 / 1888

1800s

What were the first wheels like?

1839

1899

A TIMELINE FOR THE DEVELOPMENT OF THE TYRE

19TH CENTURY
THE HORSE AND CARRIAGE

THE ECO-TYRE
Why should we
use eco tyres?

BOUNCY TYRES
AND BOUNCY BALLS
We are going to learn about John Dunlop
and how he made a tyre filled with air
(a pneumatic tyre).
We will be using balls that behave like the
material in tyres, to compare their bounciness.

VOCABULARY
PREDICTIONS
MATERIAL
PROPERTY

WHAT DID PEOPLE ALREADY KNOW?

What are these wheels made of?
What do you think it would be like to travel in this cart?

WHAT DID THE SCIENTIST NOTICE?
John Dunlop was watching
his son ride his tricycle.
It was a bumpy ride!

What were the tyres
made from?
Why do you think this
made the tricycle ride
so bumpy?

The tricycle had thick tyres and the roads
were also very bumpy.

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

How can I make a tyre which makes
travelling more comfortable?

WHAT DID THE SCIENTIST DO?

John Dunlop made a tyre from an old garden hose, filled
it with air and then attached it to the tricycle wheel.

How do you think John Dunlop tested
whether his new tyre was better than the
wooden and metal tyres people used?

WHAT DID THE SCIENTIST DO?

John Dunlop wanted to see what happened when he
rolled the tyres against a wall. Instead of tyres, you
are going to experiment using different balls.

Can you make a list of as many different
balls as possible?
Why do you think you are going to use balls
for this experiment instead of tyres?

WHAT WILL YOU DO?

1. Let a ball roll along a ramp
towards the wall

2. S
 ee how far the ball bounces
back off the wall

3. Write or draw what your found out

4. Try out different balls

WHAT WILL YOU DO?

Why are you going to roll the balls
from the same place each time?

WHAT WILL YOU DO?

Ball

What do you think will happen? What did you see?

Perhaps you could try filling a beach
ball with different amounts of air?

WHAT DID THE SCIENTIST FIND OUT?

John Dunlop discovered that
by filling a rubber tyre with
air, this helped to make a ride
less bumpy.

What ball material would you
use to make your tyres and
why would you choose this?

What did you find out?

WHAT DID OTHER SCIENTISTS DO NEXT?

There were still some problems with tyres.

Tyres punctured.
Tyres did not all work as well when weather conditions or road surfaces changed.
Different types were needed for different weather conditions and sports.

WHAT DID OTHER SCIENTISTS DO NEXT?

Dr. Santo Padula II’s work on
materials is helping to make elastic
tyres made out of metal. These are
being trialled on vehicles which may
visit other planets.

WHAT WOULD YOU DO NEXT?

Airless tyres?

Puncture-free tyres

Scientists are
developing
lots of different
types.

Tyres like balls?

