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HISTORY OF FLIGHT – INSTRUCTOR NOTES

LEARNING OUTCOME 2
SLIDE 1
TITLE

SLIDE 2
HEAVIER THAN AIR CRAFT
SLIDE 3
LEARNING OUTCOME 2
Have an appreciation of the history and application of heavier-than-air craft.
SLIDE 4
OBJECTIVES

1. 
Describe the evolution of manned flight from kites to gliders to powered aircraft.



2.
Explain why kites fly.

SLIDE 5
KITES


About 3000 years ago the first man-made objects flew.

The Chinese people flew kites most probably as signalling devices or as military banners heralding the approach of armies.



Kite technology has advanced as can be seen from kite-surfing etc.

SLIDE 6
NEWTON’S FIRST LAW
Demonstrated by the car at rest then pushed by the other car, therefore changing the balance of forces.

SLIDE 7
NEWTON’S THIRD LAW


Demonstrated by the bouncing ball. 

SLIDE 8
HOW A KITE FLIES


The kite deflects the airflow. (First Law)


There is tension on the string that the “reaction” pulls against.



The reaction (Third Law) can be spilt into lift and drag, allowing the kite to fly.



This is effectively “flat plate lift”.

SLIDE 9
HOW A KITE FLIES
Same as before but showing that the kite acts like a wing with the ‘lines’ closer together.



The generation of lift like this is discussed in the next lecture.

SLIDE 10
FREE FLIGHT


Around this time of the early 19th century gliders were also being developed.


The idea being that there would be some control.



Sir George Cayley was considered to be the father of aerodynamics.



In 1804 he built a glider resembling a broomstick with a tail and wings

He discovered the importance of lateral stability and dihedral (more in Principles of Flight at Leading Cadet).



One of his employees, unknown, was the first aviator to fly a glider.



He proved that heavier than air craft were possible.

SLIDE 11
LACK OF POWER


John Stringfellow was interested in developing passenger flying.



But the problem was power.

IN 1848 Steam engines at that time were heavy, he developed a small steam engine and flew the first powered flight in a 10ft wingspan model.


His model actually had contra-rotating propellers to add to the stability.

SLIDE 12
OTTO LILIENTHAL


Before 1881 attempts at flight were sporadic.





He is credited with being the first person to make repeated glider flights.



He actually developed Hang Gliders which are very evident today. 



He made 18 gliders of which 3 were biplanes and 15 were monoplanes.



He proved to be an inspiration to the Wright Brothers.



He died from injuries sustained in an air crash 2 days before.

SLIDE 13
ENGINES


There was still a problem finding a power source to fly.

Gottlieb Wilhelm Daimler developed the 4 stroke cycle engine, found in all cars today.

In 1885 he developed (with his partner Wilhelm Maybach) an engine to fit a motorcycle.
This “OTTO” cycle engine was turned into the Grabndfather Clock Engine to power an aircraft. It was light and produced a small amount of power.

SLIDE 14
THE WRIGHT BROTHERS
Probably the most famous of all as they conducted the first controlled powered flight.



They developed a 3 axis control system.


They conducted wind tunnel tests to help design wings and propellers.


Their “Flyer” flew on 17 Dec 1903 where Orville flew 120 ft, then later on 852ft.

He reported that the flight up and down was erratic because of the front mounted elevator was difficult.



Wilbur Wright eventually after 100 flights gained 25 flying hours.

Meanwhile Orville was flying demos at Fort Myers in the USA, but eventually he crashed, injuring himself but also killing Lt Thomas E Selfridge, the first casualty of powered flight.

SLIDE 15
LOUIS BLERIOT


Again well known.



On 25 Jul 1909 a frail looking monoplane landed close to Dover Castle in Kent.
Bleriot had just completed the first channel crossing in his Type X1 monoplane in 37 mins.



Apparently the engine overheated but was cooled by a shower of rain.



He did try flapping wings to power an aircraft but of course failed.



He survived flying but did die of a heart attack.

SLIDE 16
MAN POWERED FLIGHT


Even modern man has a go.

This used to occur at Selsey Bill and then moved to Bogner Regis and other places.

These days it is ‘banned’ because of Health and Safety! Consider what the pioneers did!!

SLIDE 17
MAN POWERED FLIGHT


Still the desire for man powered flight continues.

With a prize of £50,000 on offer Dr Paul McCready designed the Gossamer Condor.



With Bryan Allen at the controls, the aim was to fly under man-power.



The course was a figure of 8 around 2 pylons (0.8k or 0.5mls).



This was achieved in 1977.



In 1979 the Gossamer Albatross set the world record for man-powered flight.

SLIDE 18/19
PRESENT DAY


It is obvious from everyday life that aircraft have developed remarkably.



Only our imagination stands in our way.



For example the Airbus A380 or Boeing Dreamliner.



All of the previous pioneers could not have dreamt of such heavier that air craft!!

SLIDE 20/21
TIMELINE


Useful for revision.
SLIDE 22
ANY QUESTIONS?
SLIDE 23
OBJECTIVES

1. 
Describe the evolution of manned flight from kites to gliders to powered aircraft.



2.
Explain why kites fly.
SLIDE 24
Who is thought to have produced the first Model Glider in 1804?



Sir George Cayley

SLIDE 25
Otto Lilienthal is known for?

Building controllable Gliders, considered to be the forerunner of the modern hang glider.

SLIDE 26
Who was the first person to fly a powered aircraft across the English Channel?



Bleriot

SLIDE 27
The aircraft that won the £50,000 Kremer prize was called?



Gossamer Condor.
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