[image: ]

Teacher Guide
Primary Source Set : Conquest of the Air

[bookmark: _GoBack]Discussion Starters:
Conquest of the Air
Beginning
Beginning


Activity Ideas:

    [image: ]· Around the world in 80 days!

· Around the world in 7 days!

· How will airplanes in the future be like? 
· Flying a figment of the imagination!

· How does it feel to fly in an airplane?
· The Dirigible

· The Biplane

· The Seaplane
Intermediate
· Have students expand or alter textbook explanations of history based on the primary sources they study.
Advanced
· Ask students to consider how a series of primary sources support or challenge information and understanding on a particular topic. 
· Have students refine or revise conclusions based on their study of each subsequent primary source.
Beginning
· Have students compare two related items.
The San Francisco Call 1895 – 1913
http://chroniclingamerica.loc.gov/lccn/sn85066387/1910-01-16/ed-1/seq-3/


						   Library of Congress – Primary Source Analysis Tools
http://www.loc.gov/teacher



			

Teacher Answer Sheet:
Beginners Worksheet:
Question 2:
Dirigible	   Biplane	   Monoplane	   
Glider	Airplane  	Hot Air Balloon






Analyzing Primary Sources - Teacher’s Guide


Encourage students to generate and test hypotheses about the source.
What do you think was happening when this occurred?
What was used to create this?
Why do you think this is important?
If this took place today, what would be different?


Have students ask questions to lead to more observations and reflections.
What do you wonder about …
Who?
What?
When?
Where?
Why?
How?
Have students identify and note details.
What do you notice first?
Find something small but interesting.
What do you notice that you didn’t expect?
What do you notice that can’t explain?
What do you notice now that you didn’t earlier?
REFLECT

QUESTION

OBSERVE

Further Investigation
Help students to identify questions appropriate for further investigation, and to develop a research strategy for finding answers.
What more do you want to know, and can you find out?
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FLIGHT IN THE

while using the machines for scouting
purposes. Wilbur Wright, however,
says that there are positive advantages
in seeking the high levels of the alr,
The difficulty of finding a landing place,
in case of the motor stopping, will be

to bring the wandering cen-
ter of air pressure back Into coineci-
dence with the center of gravity the
Wright brothers have devised a method
of warping or bending the outer end
of the planes. The same balancing
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effect is obtained by hinging flat sur- largely obviated by flying high. Thus,
o faces or tips to the outer ends of the at one mile elevation, in case of stop-
,f? planes and swinging them up or page of the motor, the operator would
e B down as tRe exigencies of the mo- be in a position to glide for seven
3 ment may require. The French call miles, on a slope of one in seven, before
A these hinged tips allerons. In the Treaching the ground. Since this glide
‘.; later Glenn Curtiss machines the all- :
' erons ‘are removed entirely from the
343 1 ends of the main planes and hung be-
CURT/SS /N tween them.” x
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Maxim and Langley
more money
and Wilbur

ited by the experiments of

né Langley in the building and
iders, and after three yvears’
sand dunes
put a motor upon one of
rs and made the first success-
heavier than air
history of the world.
ntors, both in America and

, were soon in the air with ma-
less resembling the
and though today the
sharp contest with
» came after them the laurels
time upon the
ws of the two modest bicyele build-

fixed for all

vanced students of aeronautics are
ed that there are but four meth-

ods by which man may hope to 1ift him-

seff above the earth as do the birds.

first of these is by the use of a
bag or envelope filled with a gas lighter
than air, equipped with propellers for

Count Zebpelin's
rships, composed of many com-

it forward.

partments each containing a balloon,

represent the most sensational results
obtained by the use of gas,

A second possible method is by the

employment of a machine which shall

its wings exactly as a duck does in

t. A third method involves the“use

ing screws which lift straight

air. No results worth serious

consideration have been accomplished

by either of these methods.

The fourth method is that which en-
gages the close attention of the world
today-—the use of an aeroplane that lit-
erally skims the air. Flyving in an
aerop!ane is more hazardous than skat-
ing upon the thinnest ice, for no ice is
as thin as air or less supporting.
An aeroplane must be kept going
so fast that it has mno timas to
fall. It must be propelled through
to fall. It must be propelled through
the air at such speed that the result-
ing pressure of air beneath will sus-
tain it Thus the man flying is really
safest when he seems to be taking the
greatest chances—when he is travel-

ing at the highest speed.

Single and Double Planes

All aeroplanes may be divided into
two classes, biplanes and monoplanes.
The monoplanes have a single horizon-
tal spread of canvas wings; the bi-
planes have one plane superposed above
the other at a height of about five feet.
The Wright brothers, Glenn Curtiss and
Henri Farman machines are biplangs;
the Hubert Latham, Bleriot and Santos
Dumont machines are monoplanes. It
is claimed that each type has certain
advantages over the other, though the
biplane enjoys the greater popularity
among aviators at the present. The
double decked machine, having a larger
supporting surface, has greater carry-
ing capacity; it is as easily steered as
the single decker, and on account of its
bracing can stand a strain that the
other can not. The claim is made for
the monoplane that it is naturally the
faster of the two because it has less
headon resistance to overcome. It is
apparently not as safe as the biplane.

When man had devised am aereplane
that could fly, he had yet to learn how
to fiy it, He had to go through many
bitter experiences in gaining a work-
ing knowidedge of that invisible thing,
the air. Flying has already had many
martyrs. The wind is a factor which
must constantly be reckoned with. But
even with no perceptible wind the air
is full So far man has
usually flown close to the ground, and
only at a height is the alr ever really
fixed and stationary. The air currents
follow the contours of the earth’s sur-

of surprises.

face. The aviator often l.-isos upon an
ascending current of air, sails across a
hilltop and comes to the ground rather
unexpected]y. His machine was reg-
ulated in accordance with the ascend-
ing current, and when he crossed the
hilltop he encountered a descending air

current and came down before he could
readjust,

Waldemar Kaempfert thus describes
the chief difficulties of' controlling a
flying machine in the air:

“The fragile mechanism of plames,
rudders and propellers with which the
aviator rushes through the air is sub-
jected to two forces—the pressure of
the air and its own weight. The air
pressure acts upward, and, therefore,
sustains the aeroplane in flight; the

weight of the different parts naturally
acts downward. IJf the center of air
pressure or upwardly acting force hap-
pens to Shift to one side of the center
of gravity the machine will capsize and
the ground. Why? Be-
cause the upwardly acting pressure is
more powerful at high speed than the
downwardly acting weight of the ma-
chine. In other words, an aeroplane is
a kind of seesaw subjected to the ac-
tion of two opposing and unequal
forces. The only way to maintain the
seesaw in equilibrium is to bring the
two forces together in the middle so
that they will act, the one wupward
and the other downward, through the
same point. When the aviator has ac-
complished this feat he has brought the
center of air pressure and the center
of gravity into coincidence. Since the
wind, despite its apparent steadiness, is
in reality
puffs and gusts, currents and counter
currents, the center of air pressure is
constantly shifting, which renders the
feat of balancing extremely difficult.

crash to

composed of i{nnumerable’

machines have made extended and suc-

cessful flights while carrying three
persons, The weights of machines
differ, and the question of which

builder’s machine is actually the faster
has hardly been settled. In contests
the Wright machines have several
times bheen handicapped and placed at
great disadvantages by the fact that
their drivers used none of the skill
with which the inventors handle them.
The Wright machine of 30 horsepower
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weighs 800 pounds and ordinarily can
be driven at about 40 miles an hour.
The Curtiss machine of 50 horsepower
weighs 600 pounds and has made 48
miles an hour. Santos-Dumont built
a little 30 horsepower machine and at-
tained a speed which was estimated at
55 miles an hour. If the rate of im-
provement continues the mile a minute
gait will soon be common enough. How
much or how soon it will be exceeded
no informed prophet has dared to say.

The immediate revelations in store
will perhaps concern height rather than
speed. Now that any number of ex-
perienced men are willing to trust their
lives to their flying machines, they are
ylelding to the inevitable temptation to
see how high they can go. The present
record is close to 2,000 feet above the
ground. Several aviators have ex-
ceeded 1,500 feet. At first it was be-
leved the only necessity for soaring
to a great height would be for the pur-
pose of keeping out of range of guns
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can bé made in any direction, a choice
of & landing place ean be made out
of the total area of 150 square miles
included in a circle of 14 miles in
diameter. High flying, too, will take
the machine out of the belt of alr cur-
rents and eddies that follow the con-
tour of the earth’s surfacs.

Bleriot's flight of 21 miles across
the English channel from France to
BEngland filled the English with fear
of a possible invasion from the air
which their peerless navy would be
quite unable to circumvent. London
had visions of the Germans dropping
down upon them from the sky. The
fear seems not well ‘tronnd_ed Jwhen it
is remembered that a single fiying
machine has never carried more than
three men, and that the transportation
of an army would require such a flock
ot flying machines that their construc-
tion and parking could never be kept
secret. In fact, unless many of the
present attendant dangers of flying

were removed the Mnglish might rea-
sonably expect to see the greater part
of the invading army drowned in the
channel,

The first big achievement of the
Wright brothers was made over a fleld
at Dayton, Ohlo, on October 5, 1805.
Numerous short flights had been made
by them with as much secrecy as pos-
sible, but on that day one of the broth-
erg drove the machine 24 miles in 33
minutes, at a speed of 38 miles an hour.
Santos Dumont built a cellular machine
and made some short flights in France
in 1906. Bileriot and Esnault-Pelteris
had considerable success with the
monoplane, and Farman and Dela-
grange with the biplane.

Real Progress Begins

Flying progressed by leaps and
bounds during 1908. Orville Wright,
in the government tests at Fort Myer,
Washington, made flights of over an
hour’s duration. and on various occa-
sions carried an officer as a passenger.
Wilbur Wright went to France and, by
fulfilling certain conditions, sold the

*French rights to his patents'for $100,-

000. In the successful trials he flew
42 miles in one hour and 32 minutes on
September 21, and on October 10 made
a flight of over an hour, carrying on#
passenger. On another occasion he
rose to a height of 380 feet, and on the

‘last day of the year he broke all rec-

ords by a flight of 2 hours and 20 min-
utes duration, in which he covered 77
miles. In October, Farman in his Voi-
sin biplane made the first cross country
trip on record, flying from Chalons to
Rheims, a distance of 17 miles. In the
same month BFR. in a monoplane,

by the

-sensational

nesr across the country from Toury to
Artenay and back, a distance of 17.4
miles.

The year 1909 was to see all previ-

ous records utterly eclipsed. On July
80 Orville Wright successfully com-
pleted the government's test at Fort

Myer by making a cross country flight
of 10 miles with a passenger

at an average of speed of
per hour. The machine
government and
$30,000 for it. The most
event of the year wasg
Bleriot's crossing of the channel on
July 25 in his monoplane.

The great aviation meet at Rheims
began on August 22, and mmediately
the world was shown how great an
advance had been made in human flight.
Thirty-eight aeroplanes were entered,
and 36 of them made successful flights.
Biplanes and monoplanes were about
equally™divided. Curtiss represented
America in his light, swift biplane.
As many as five aeroplanes were In the
alr at a time and the spectators were
treated to a sight absolutely unique in
the history of the world. Gusty winds
prevalled, but the pllots seldom stoppeq
on that account, and exhibited remark-
able skill in controlling their machines.
In the tests for high speed over short
courses the Bleriot monoplane and Cur-
tiss biplane were evenly matched, Bie-
riot winning the 6.21 mile race at a
speed of 47.78 miles per hour gnd Cur-
tiss securing the international cup by
covering the 12.42 mile course at a
speed of 47.04 mlles per hour. That
the aeroplane had made wonderful
strides in endurance was shown by
Farman's winning the long distance
race, with a record of 11188 miles in
3 hours 4 minutes 55 2-3 seconds.

aboard

£2.58 miles
was accepted
the Wrights
were pald

Early in October Orville Wright, in
an exhibition at Berlin, rose to the
unprecedented height of over 1,600

feet. At about the same t!me his broth-
er, during the Hudson-Fulton festival,
flew successfully from Governors island
up the Hudson river, around one of the
visiting warships moored off Grant's
tomb and back to the island.

Unquestionably, the fleld of sport
will be the first and most successful
sphere of exploitation for the aero-
plane. It is possible today to place an
order for a flying machine for dellvery
at an early date in automobile row, San
Francisco, as more than one of the
aute manufacturing companies have
gone into the business of making the
machines. Bafore the end of the pres-
ent year flights by local enthusiasts
owning their machines. will be a com-
mon sight around San Francisco bay.
It is said that several ambitious sports-
men are eager for the honor of being
first to make a start In Geolden CGatas
park and fly across the city and the
bay to Oakland.
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