
I n t ro d u c t i o n
The history of flight might begin with the
first person to fly in a hot air balloon in
1783. Powered flight might begin with the
Wright brothers’ first twelve-second flight in
1903. Most of us think first of the motors
and propellers that were needed. But to lift
off the ground in powered flight, it was also
necessary to have wings that could supply lift.

B a c k g ro u n d
By 1906, most of the aeroplane wings in
Europe were based on the designs of an
Australian named Lawrence Hargrave 
(1850-1915). He was a scientist and inventor
who was fascinated with the design of kites
and of how much lifting power they had. 
He invented the box kite in 1893 and his
experiments were so successful that he was
able to lift himself five metres into the air 
by using his kites.

In the 1890s, a small number of inventive
technologists were working to translate infant
aviation theory into airplanes. Leading the
race was Hargrave, a nineteenth-century
gentleman scientist of independent means. 
A gifted explorer, astronomer, amateur
historian, and practical inventor, Hargrave
devoted most of his life to constructing a
machine that would fly. He believed
passionately in open communication within
the scientific community and therefore 
would not patent his inventions. Instead, 
he published the results of his experiments 
for all to see and learn.

Investigation 1
Wing Lift

You will need 
Scissors
Straws
String
Sticky tape
Paper 
Electric fan or hair drier

Make a model of an aeroplane wing that 
will hold its position on a string held in 
front of a fan.

To make your wing, roll a square piece of
paper in half and tape the two back edges
together. Tape a small rudder onto the back
edge of your wing to keep it facing towards
the fan. Tape a piece of drinking straw
vertically in the middle of the wing’s rounded
edge and hold onto each edge of the string
when it is threaded through the straw. Turn
on the fan and see if your wing stays in the
middle of the string or even climbs a little 
up the string.

How does it work? As long as there is air
moving across the wing, the shape 
of the wing stops it from 
sliding downwards.
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N ATURAL AND PROCESSED MAT E R I A L S

How do aeroplanes fly?

W hy do ae roplanes need wings?
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Investigation 2
M in i - k ite Flight

You will need
Plastic bags
Scissors
Straws
String
Sticky tape
Cotton
Paper
Wire coat hangers 
Electric fan

Working in pairs or small groups, make a
range of mini-kites, each with its own length
of sewing cotton as the kite string. Suggest
that groups make kites in a variety of shapes
including cones, cylinders, pyramids, boxes,
and of course the traditional diamond shape

with tail. Tape the end of the cotton thread
along the bottom of a coat hanger and hold
in front of the fan. Rate each kite-shape on its
stability, lift and effectiveness.

Investigation 3
Kite Lift

You will need
Materials as above 
Objects to test kite lift

Choose the most successful of your kite
designs to reproduce in a larger, stronger way.
When completed, tape some thread to your
kite and attach the first of the objects you will
attempt to lift with your kite, with the fan on
its highest setting. Record your results and
keep a record of your results in the Record
Sheet.
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On November 12, 1894, Lawrence Hargrave, the Australian
i n ventor of the box kite, linked four of his kites together,
added a sling seat, and flew 16 feet. By demonstrating to a

sceptical public that it was possible to build a safe and stable flying
machine, Ha r g r a ve opened the door to other inventors and pioneers. The Ha r g r a ve -

designed box kite, with its improved lift-to-drag ratio, was to provide the theoretical wing
model that allowed the development of the first generation of Eu ropean (and American)
aeroplanes.

The first successful aircraft incorporated three crucial aeronautical concepts developed by
Hargrave: the cellular box-kite wing, the curved wing surface, and the thick leading wing
edge (aerofoil). The Wright brothers had access to Ha r g r a ve’s work through the aviation
annuals published by James Means, and Oc t a ve Chanute’s Pro g ress in Flying Ma c h i n e s .
Chanute, who corresponded with the Wright brothers, devoted a section of his book to
Hargrave’s experiments. But the Wright brothers, limited by politics and patent problems
of their time, admitted no influences.

Source: Compton’s Encyclopedia Web Link – Electronic Library © 1995 Omni Publications International Ltd.

Law re nce 

H a rg rave

A c t i v i t y

➤ Research the story of Lawrence Hargrave. Draw a timeline of the Wright brothers’ success.

➤ Trace the history of humankind’s attempts to fly. What part did Lawrence Hargrave play?

✺



RECORD SHEET
Investigation 2   M in i - k ite Flight

Sketch First Sketch Second Sketch Third Sketch Fourth

Kite Kite Kite Kite

Stability

Lift

Effectiveness

RECORD SHEET
Investigation 3   Kite Lift

Sketch Kite Describe First Describe Second Describe Third Describe Fourth 

Weight Weight Weight Weight

Stability

Lift

Effectiveness

Comments ____________________________________________________________________________

________________________________________________________________________
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Review Activit ies

Fill the gaps about Lawrence Hargrave from the words listed below:

invented, Sydney, restored, together, engine, fly, countries, proved, published, 
Europe, display, inventor, machine, wings, possible, kites, lifted

Lawrence Hargrave was a clever (1) _____________________  who showed that it was 

(2) ___________________________  to build a safe and stable flying  (3) ___________.

Hargrave experimented with kinds of  (4) ______________________  and designed the 

shape of the  (5) ___________________  that was used on early aeroplanes. 

Hargrave once  (6) ______________________  how it was possible for a person 

to  (7) ____________  by joining four of his kites  (8) _____________________  so that 

they  (9) _____________________________  him up into the air. His ideas about 

wings were  (10) _____________________________  in several books in both America 

and  (11) ________________________.

Hargrave also  (12) _______________________  a new type of  (13) _______________.

that was used by other  (14) ________________________  in the development of 

aeroplane motors.  Twenty-five of his models have been  (15) ___________________

and are on  (16) _____________________________  at the Powerhouse Museum

in  (17) ____________________________ .

Key Learning Are a s

SOSE Create a timeline from 1850 to 1915 (Hargrave’s lifetime) in decades. Illustrate 
the technologies that were in use for each decade, e.g. railways, balloon flight, the 
first aeroplanes, others.
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