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INTRODUCTION

A Resource Book of Aerospace Activities was written to help
teachers integrate aerospace content with the regular learning
experiences in the classroom. The activities contained in this
volume are grouped by subject headings as follows: Development of
Fiight, Pioneers of the Air (biography), Artificial Satellites and
Space Probes; Manned Space Flight, The Vastness of Space, and Future
Space Ventures. Poetry related to flight and space travel is contained
in Appendix A. The individual activities in these areas contain
suggestions for bringing aerospace concepts into language arts,
mathematics, physical education, social studies, and many other sub-
Jjects.

A teacher using these activities will find many suggestions for
sparking children’s interest in everyday learning tasks. A routine
arithmetic drill, for instance, might capture the pupils' imagination
if it concerns some of the mathematical problems of space travel.
Interest in creative writing might be sparked by having children write
about space travel or about what we might discover on the other planets.
Using the universe or space travel as a theme might help inspire artistic
creativity in children.

Each activity is accompanied by 1ists of media appropriate to the
subject. Books, pamphlets, films, filmstrips, magazine articles, charts
and models are includad in these lists. Grade levels for which these
materials are most suitable are indicated by the following code:

p (primary, K-3);i (intermediate, 4-6); and t (teacher--includes junior
high, senior high and adult).

The material can be adapted for use in all of the elementary grades
to stimulate students’ interest in and understanding of the scientific
and social advancements being made by mankind as a result of aerospace
research and develcpment,
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DEVELOPMENT OF FLIGHT




DEVELOPMENT OF FLIGHT
OVERVIEW

Flying has had a greater impact on the world than any other mode

of transportation. The children of today must have an awareness and
appreciation of the history, practical effects, and future potential of
the aerospace industry. Both present and future generations must be
able to understand and apply aeronautical principles, if we as a country
are to maintain our air power position. Young men and women must be
informed about the number and variety of careers which are available

in this ever-broadening field.

We 1ive in a world of continuous change. The miracle of yesterday
is the commonplace of today. This unit was designed to promote interest
in the past as a stepping stone to progress in the future. Our dreams
and hopes will one day become the realities of 1ife for future
generations.




TABLE I
THE DEVELOPMENT OF FLIGHT

The following chronological listing of dates and names summarizes
the most significant events in the development of flight.

1232 - The first solid-fuel rocket was developed by the Chinese.

1783 - Joseph Michel Montgolfier and Jacques Etienne Montgolfier designed
and flew the first balloon. J. A. C. Charles, a Franchman, built
anu launched the first hydrogen balloon.

1784 - Marie Thible, of France, was the first woman to ascend in a balloon.

1793 -~ The first balloon flight in the United States was made by Jean
Blanchard.

1804 - Sir William Congreve, of England, developed solid=fuel rockets
for military purposes.

1835 - America's first airmail flight was made from Cincinnati, Ohio,
to Waverly, Ohio by balloon.

1846 - William Hale developed a guidance system for a rocket.
1852 - Henri Giffard, of France, made the first dirigible flight.

1883 ~ John Montgomery made the first successful glider flight in the
United States.

1891 - Otto Lilienthal developed and flew his gliders.

1903 - Wilbur and Orville Wright flew the first mechanically powered
heavier-than-air craft. .

1904 - Captain Thomas Baldwin built the first American dirigible.
1907 - Paul Carnu, of France, became the first man to fly in a helicopter. !

1909 - Louis Bleriot, of France, made the first monoplane flight over
the English Channel. |

1911 - Galbraith P. Rodgers made the first transcontinental flight across .
the United States in eighty-four days. |

1914 - Tony Jannus flew the first scheduled airline flight. He flew daily
between Tampa, Florida, and St. Petersburg, Florida. r

1918 - The first restrictions in licensing pilots were established.

1919 - John Alcock and A.W. Brown, of England, made the first non-stop
transatlantic crossing in sixteen hours and twelve minutes.
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1926

1927

1932

1933

1938
1939
1944
1947

1953

1957

1958

1960
1961

1962
1963

1965

1966

Admiral Richard E. Byrd and his pilot made the first flight over
the North Pole.
Dr. Robert Goddard successfully fired the first liquid~fual rocket.

Charles A. Lindbergh flew the first solo non-stop flight in a
single~engine plane across the Atlantic. The time en route was
thirty-three hours and thirty minutes.

Amelia Earhart was the first woman to fly solo across the Atlantic
in a single-engine airplane.

Wiley Post made the first solo round-the-world flight in seven
days, eighteen hours and forty-nine minutes.

The Civil Aeronautics Authority was formed.
Sikorsky designed and built the first practical helicopter.
The Germans fired the V-2 rocket.

Chuck Yearer flew faster than the speed of sound in the rocket-
powerec Bell X-1.

Jacqueline Cochran, of the United States, was the first woman to
fly faster than sound.

Russia's Sputnik ! orbited the earth.

The United States' Explorer I satellite orbited the earth.
The Nationeal Aeronautics and Space Administration was organized.
The Federal sviation Agency was organized.

Echo I, the first balloon of our space program, was launched.,

Russia's Yuri Gagarin made the first orbit of the earth.
Alan B. Shepard, of the United States, made our first manned
sub-orbital space flight.

John Glenn made the first United States manned orbital space flight.

Valentina Tereshkova, of Russia, was the first woman to travel
in space.

Virgil Grissom and John Young made the first two-maii space flight.
Grissom was also the first person to be in space twice,

Aleksei Leonov, of Russia, was the first man to walk in space.

Ed White was the first American to walk in space.

United States was the first country to soft-land a craft, Surveyor I,

on the moon.
Lunar Orbiter I orbited the moon and photographed future landing
sites.
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1966 - Lunar Orbiter II photographed the crater, Copernicus, in "the
picture of the century."

1966 - Surveyor lII made a soft landing on the moon; returned 6,315
pictures and took samples of the surface.




MAN'S DREAM

Topic
Man's early desire to fly

Background

Since the beginning of recorded history, there is evidence in man's
drawings and folklore of his desire to fly. Since man hinself could not
fly he ascribed this prerogative to his gods. In ancient Greece, Phaeton,
son of Helios, the sun god, drove the wild horses that pulled the sun
chariot. The messenger of the gods, Mercury, had a winged helmet and
winged sandals. The winged horse, Pegasus, was able to fly farther,
higher, and faster than any bird. Others who could fly were Hermes,
the Greek messenger with his winged sandals, the German Valkyrie who
descended to battlefields on Earth and carried slain heroes to Valhalla,
the Arabs with their flying carpets, and Sinbad the sailor and his Roc.
There are countless other stories of magical flight.

According to Greek legend, the Athenian inventor, Daedalus, was the
first man to fly. He and his son, Icarus, imprisoned on the island of
Crete by King Minos, tried to escape by shaping wings of wax and bird
feathers. During the flight, Icarus, bold and excited, flew too close to
the sun, melting the wax on his wings, causing him to fall into the sea
and drown. This body of water is still called the Icarian Sea.

Throughout the years man continued in his dream of flight. Hundreds
of failures and disappointments only made him more determined to conquer
the realm of the birds.

Vocabulary
Icarrs Mercury Roc
King .tinos mythology Sinbad
legend Pegasus Valkyrie

Phaeton

Suggested Activities

a. Make available the myths that are mentioned in the background.
Discuss how imagination played an important part in the
development of flight. Most reading books contain one or more
stories on mythology with which this could be correlated.

b. After students have discussed several stories of flying by strange
and magical means, have them write their own story about an
imaginary flying conveyance,

c. Create a large mural representing the flight of Daedalus and Icarus.
Incorporate three-dimensional materials, such as feathers, cloth,
twigs, etc.




|

d. H?ve the class observe insects, moths, birds and butterflies in
flight .

e, Find ways many of these characters of mythology are used in our
advertising today .

f, Use the word "aero" from the Greek, meaning air or atmosphere.
Add other word roots to “"aero" to form compound English words
such as aerobe, aerography, aerolite, aeromarines, aerophyte.

Use a dictionary to look up the meaning and pronunciation of
each word Does the second part of each word come from Greek or
Latin? Other word roots relating to aerospace which could be
studied in a sir'lar manner are: astro (star). auto (self),
cycle (wheel), scope (view), and tele (far).

g. Dramatize a legenid or myth concerning man's dream of Flying°
Select character parts. If the play is short, choose various casts.
If it 1s to be produced for an audience, there may need to be
committees for scenery, sound effects, costumes, programs.

h, Make puppets and plan a puppet show depicting a iegend or myth.

Source Materials

Books

American Heritage “istory of Flight, New York: The American
Heritaye Pub. Cu., 1962 i, t.

Cooke, David C , Flights That Made History, New York: G. P. Putnam's
Sons, 1959 i. t.

Cooper, Margaret, Inventions of Leonardo da Vinci, New York:

The MacMillan Co , 1965 t,

Highland, Harold, The How and Nhy londer Book of Flight, New York:
Grosset and Dunlap, 1961 1.

Maizlish, Leon I , Honderful U1ng§--The Story of Aviation, New York:
Row, Peterson & Co , 1941 i, t.

Sh}pp?n, Katherine B., A 3ridle for Pegasus, New York: Viking Press,

95 i,

Warner, Rex, Men and %o0ds, New York: Random House, 1959 t.

White, Anne Terry, GoTden Treasury of Myths and Legends, New York:
Golden Press, 1959 t,

Record

A11 About llheels and Wings

Film

Man in =Tight, 30 min., Walt Disney Films, 800 Sonora Ave., Glendale
~CaTifornia 91201

Pictures

-

Teach-A-Chart, #103, Eye Gate House Inc., Jamaica 35, New York,
X s 12 pts




FLOATING THROUGH THE AIR WITH THE GREATEST OF EASE

Topic
Balloons

Background

In France there lived two brothers named Montgolfier who became
interested in the reason why smoke rises. They realized that if they
could catch some hot air, it might 1ift things into the air. In their
early experiments, they filied paper bags with smoke from the fireplace.
The bags rose and floated to the ceiling.

Using this principle, the two b~others built a large balloon out
of paper lined with 1inen and filled it with hot air from a bonfire,
The crowds that gathered that day in 1783 to watch the strange sight
were amazed and frightened when the balloon rose six thousand feet.

This event was the first successful flight in history. After
their success, the Montgolfiers began planning a flight to take men into
the air. Animals were selected to make the next ascent to see if
Tiving things could survive a flight. The Montgolfiers hung a basket
beneath one of their balloons and selected their first passengers--

a rooster, a sheep, and a duck, In that same year the first men went
up in a Montgolfier balloon. They were the young Frenchmen,

Jean Francois Pilatre de Rozier and his friend, the Marquis d'Arlandes.
Another man who made an ascent in a balloon that eventful year was
Professor Charles. He sent up a bag filled with hydrogen instead of
hot air. It fell into a village, and was attacked and destroyed by
terrified peasants-

The balloon was an impractical means of transportation because it
had no power and could not be guided. Eallooning however, led to the
development of the dirigible, an airship driven by a powerful engine.
Dirigibles, 1ike balloons, were kept aloft by a gas that was lighter
than air. Hydrogen was often used to inflate them but it was inflammable
and explosive. In 1937, the hydrogen-filled dirigible, Hindenburg,
caught fire and exploded over Lakehurst, New Jersey just as it was
completing a voyage from Germany. After that disaster, most dirigibles
used helium, a safer das.

Balloons and dirigibles are still in lTimited use today for weather
observationc and advertising. Balloons are also being used in outer
space. The Echo series of communications satellites are actually
balloons in orbit around the earth,




Vocabulary

aeronaut descent ionosphere
airship dirigible sphere
ascend exosphere stratosphere
balloonist free flight troposhere
bTimp hedum

cosmic rays hvdrogen

Suggested Activities

Read stories concerning early balloon flights. Illustrations such as
those found in the American lleritage History of Flight would be very useful
in creating an interest in baTlloons.

a. Have the children make model balloons as a class project. Inflate
a large rubber balloon (cover with tissue paper and starch, if
you prefer) and attach a basket (cut off milk carton) below it
using yarn or string. Fasten the lines at the top of the balloon.
Th%? could also be done by individual students with smaller
balloons.

b. Reports could be made relating the various uses of balloons in the
past and present.

c. Children can make pictures illustrating early balioon flights.
Use crayon, tempera, cut paper, or 3-D materials. A mural
depicting ascending balloons can be an effective class activity.

d. Urite a Timerick(about balloons or balloonists)which might have
appeared in 1783. Suggested beginning lines:
1. There was a young man from Pa-ree....
2. The balloonists ascended with ease.....

e. On a world map, mark countries where significant balloon flights
have taken place. Use map nins to fasten a cut-out symbol which
illustrates this accomplishment. |

f. Make posters or a reference chart showing proportional layers of
the atmosphere. Indicate record altitides attained by balloons
from 1873 to the present. Include both manned and unmanned
balloons. A graph depicting their record ascensions could be
superimposed on the represantation of the atmosphere.

g. Have children make bubbles (over a source of heat) to show that
hot air rises. You can use straws, embroidery hoops, etc.
depending upon the size of bubbles you wish to make.

Bubbles recipe: 1 part detergent
5 parts distilled water
1 part glycerine
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h.

To show how hot air rises, place a balloon over the mouth of a
soft drink bottle which has been placed in a pan of water. Heat
the water and watch the hot air rise and inflate the balloon.

Have children find out about gases that are lighter than air.
What are some of their properties and practical uses for them?

Have the children release helium-filled balloons. Attach a
light, waterproof plastic bag containing a self-addressed postal
card to the balloon. After the cards are returned determine how
far the balloons traveled and in what direction they went.

Source Materials

Books

American Heritage History of Flight, New York: Simon and Schuster
The., 1962 1. t. ’ ’

Burchard, Peter, Balloons, New York: Macmillan Co., 1960 p. 1.

Burghard, Peter, Balloons: From Paper Bags to Skyhooks, New York,
960 p. 1.

Cook, David, Dirigibles That Made History, New York: G. P. Putnam's
Sons, 1962 t.

Douty, Es%her, Ball in the Sky, New York: Holt, Rinehart and Winston,
Inc., 1956 1.

Du ?ois: William Pene, The Twenty One Balloons, New York: Viking Press,
947 i. t.

Fundamentals of Aviation and Sgace Technology, Urbana, I11.: Institute
of Aviation, University of Illinois Press t.

Poole, Gray and Lynn, Balloons Fly High, New York: McGraw Hill Book
Co., Inc., 1961 p. 1.

Poo}eé Lynn, Ballooning In the Space Age, McGraw Hill Book C,., Inc.,
958 1.

Richards, Norman, Giants In the Sky, Chicago, Childrens' Press, 1967
i. t.

Films

Man In Flight , Walt Disney

Transparencies

Masters Story of Flight 3M Company

Pictures

Teach-A-Chart, #103, Eye Gate House, Inc., Jamaica, New York
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SOARING WITH THE EAGLES

Topic
Gliders

Background

A glider is an unpowered heavier-than-air craft that stays aloft
by soaring in strong currents of air. Man's first successful winged
flights were made in this type of craft. A glider can be launched from
a hilltop to obtain the forward thrust needed to sustain flight, or it
can be towed by an airplane until the air rushing past its wings creates
the 1if+ necessary to counteract gravitational force. In strong winds,
this type of craft can be launched uphill so that it is picked up by
air currents flowing upward from the base of the hill. After a glider
is airborne it soars into the sky and continues to fly until the wind
currents can no longer sustain it.

The greatest contributions to the development of gliders were made
by Otto and Gustav Lilienthal.. Otto built his first glider while he
was attending high school in Germany. The Lilienthal brothers observed
the birds and modeled their gliders after them. They noticed that birds
took off into the wind and launched their gliders the same way. They
built many monoplane (single wing) and biplane (double wing) gliders
and iiade over two thousand successful flights. Otto Lilienthal probably
could have been the inventor of the airplane if a satisfactory engine
had been available. He had begun development of an enaine to power -
his aircraft, but was killed when the experimental engine failed in flight
and the airplane crashed.

Octave Chanute was America's leading contributor to glider develop-
ment. He invented a number of devices that are used to control the
flight of the gliders.

Vocabulary
air current glider soar
air pressure 1ift thrust
biplane monoplane
glide sailplane

Suggested Activities

a. Create stories describing man's dream to fly like birds.
b. Have children find out about gliding as a sport.

c. Collect pictures of early gliders and sailplanes. Children
could make a mural of early gliders.




d. Have a glider meet. Children could construct their own model
gliders.

An opportunity for original design in wing shapes and decoration
is presented by the paper glider cut from a single fold of light-
weight paper. Give the class a fundamental shape to begin with,
six or seven inches long, with a wing span a little greater. Cut
several models, experimenting with sizes, shapes, angle of wing,
types of stabilizer, weight of paper, etc., to get ’
maximum gliding power. Good results may be obtained by fastening
on the nose a small paper clip. Experiment with the amount of
weight. The difference between a large paper clip and a small one
may be the difference between good and rad performance in a small
glider.

Cut these gliders from plain or colored paper, and encourage the
children to decorate them to resemble planes, insects, or birds.

IR
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Source Materials

Books

American Heritage History of Flight, New York: Simon & Schuster,
Inc., f§€?'

Bishop, R. W., From Kite to Kitty Hawk, New York: Thomas Y. Crowell,
1958 io

Fisher, James, Wonderful World of the Air, New York: Garden City Books,
1958 i.

Haines, Madge, Wright Brothers, Nashville, Tennessee: Abingdon Press,
1955 P 1.

Highland, Harold, How and Why Wonder Book of Flight, New York:
Grossett and Dunlap, 196 p. 1.

Kettelkamp, Larry, Gliders, New York: William Morrow and Company,
1961 p.

Laumer, Keith, How to Design and Build Flying Models, New York: Harper

and Row, Inc 1960
Reynolds, Quent1n, Wright Brothers, New York: Random House, 1950 i. t.
Shippen, Katherine, A Bridle for Pegasus, New York: Viking Press, 1964 t.

Picture

Teach-A-Chart, #103, Eye Gate House Inc., Jamaica, New York

Transparency

-
The Story of Flight, Science Series # 29 E 3M Companyy{
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AIRPORTS--GATEWAYS TO EVERYWHERE

Topic

Airports

Background

Airports are the nerve centers of America's large cities. On a
typical day thousands of passengers are served and tons of mail and freight
are shipped at a large metropolitan airport. Through their doors pass people
going to ci*ies all over the world. Airplanes depart weekly on flights to
Cairo, Hong Kong, Moscow, Paris, or Cape Town and travelers arriving from
all parts of the world fill the large airports lending excitement to the
atmosphere of these gateways to and from everywhere.

In general, the plan of any airport will include three parts. These
are:

1, Services for the passengers
2. Services for the airplanes while at the airport
3. Services for airplanes while they are in flight.

=
-

airport has several main sections:

Parking lot for automobiles

Terminal building through which passengers leave and arrive

The control tower from which men direct the safe movement of
airplanes in and out of the airport

The airfield which has several parts including the ramp, runways,
taxiways, and lighting system

Instrument landing systems which help airplanes to land safely
in bad weather

Hangars where mechanics service airplanes

Equipment repair shops

Air freight terminals which handle the cargc shipped by air
Private airport hangars

Air Route Traffic Control Center (found in large airports) which
controls air traffic flying in bad weather.

o Q < o Q
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Vocabulary

control tower runway
hangar taxiway weather bureau
ramp terminal

Suggested Activities

a. Gather photographs and drawings to show how the airport of the
future will differ from today's airports.
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b. Construct a model airport. The buildings could be made from
cardboard boxes and paper, the runways, sidewalks and roads from
white cardboard strips, and the ground coated with sawdust dyed
green.

c. Plan a trip to the local airport to see its facilities. Try to
obtain some information for use in building a modei airport to
scale.

d. Have children find out about leading airports. Discuss the
architectural design of various terminals. Encourage discussion
and let chiidren design a terminal.

e. Plan a classroom Yayout to represent the airport. Include space
for a reservations desk, insurance booth, baggage check, etc.
Have the children sel] tickets and insurance, weigh baggage,
give weather conditions, etc.

f. Have the children draw a map of an airport to scale.

g. A free story on Air Traffic Control may be obtained from:
Federal Aviation Agency Distribution Section, H. Q. 438,
Washington, D. C. 20553

h, Arithmetic problems for grades one to six may be obtained from:
Netional Aerospace Education Council, 616 Shoreham Building,
806 15th Street, N. W., Washington, D. C. 20005
Request the following: Acrospace Arithmetic, A Supplement for
Elementarv Arithretic, fRrades 1-6, price 25 cents.

Source Materials

Books

Colonius, Liliian, At the Airport, Los Angeles: Melmont Publishers
Inc., 1954 p.

Schneider, Leo, Wings in Your Future, New York: Harcourt, Brace and
World, Inc., 19

Stuart, Merrie, The Airplane at the Airport, Los Angeles: Melmont
Publishers In¢., 1958 Po

Films

Song of the Clouds, 35 min., Dept. of "~ronautics or Shell 011 Company
Rirport in the Jet Age, 11 min., b/., Encyclopaedia Britannica

The Best Investment e Ever Made (FA-304), ?? min., color, NASA, 1964
The 3usy Airport, 11 min., color, Coronc. p.

FTight, 28 min., colc., Federal Aviation Agency

Filmstrips

Airport America, Dept. of Aeronautics, Lincoln, Nebraska
The Airport and Your Community, 24 frames, United Air Lines
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SAFETY IN THE SKIES

Topic
Rules and regulations for safety in the air

Background

In the early days of aviation when there were only a few thousand
pilots and a few hundred airplanes there were practically no regulations
governing safety. In 1926 Congress enacted legislation which was de-
signed to promote safety and to prevent needless and tragic accidents.

Today, civil aviation is controlled by two governmental bodies: the
Federal Aviation Agency (FAA) and the Civil Aeronautics Board (CAB).
The CAB is primarily concerned with the economic regulation of organiza-
tions engaged in public air transportation and accidents involving their
aircraft. It is responsible for establishing rights to certain air
routes, and setting rates for carrying of mail, passengers and goods.
The function of the FAA is to regulate and promote civil aviation and
military aircraft. The FAA sets standards for pilot certification and
for maintaining the airworthiness of aircraft. This agency also employs
several hundred highly trained aircraft controllers plus a contingent
of skilled radio and radar maintenance technicians to keep the equipment
in top working order.

The FAA issues pilot licenses for private pilots, commercial pilots,
or flight instructors. In addition to his certificate, each pilot has a
"rating" which indicates that he has specific qualifications. These
include instrument flying, multi-engine craft, helicopter, etc. To
become a private pilot, nne must be seventeen years old, pass a medical
examination, have approximately forty hours of supervised flying with
an approved instructor, pass a written examination, and demonstrate a
basic flying proficiency.

The FAA has also specified restrictions for flying in bad weather.
As a further effort to establish safety in the skies, the FAA enforces
laws concerning such things as assigned altitudes, times when radio
contact must be maintained with airports, the operation of "approved"
airports, aircraft passing, yielding right-of-way, use of 1lights, and
other factors which affect aviation safety.

Vocabulary
aeronautics contro]l tower pattern
altitude control zone regulations
ceiling flight plan traffic
certificates obstacle victor airways

15
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Suggested Activities

a. Correlate this lesson with lessons on other types of safety.
Discuss the need for rules to help insure safety.

b. Make a flight plan for an imaginary trip. Discuss the reasons
for filing a flight plan.

c. Find information about and make reports on the two major governing
bodies of aviation: The Federal Aviation Agency and the Civil
Aeronautics Board.

d. Have children find out about requirements for obtaining a driver's
license and a pilot's Ticense. Compare them.

e. Construct a papier-mache map of a state. Draw lines showing
where air highways cross the state. Indicate control zones and
areas. Studying an aeronautical chart will give this information.

f. You may obtain a pamphlet on flying if you write to Jeppesen &
Co., 8025 East 40th Avenue, Denver, Colorado 80207,

g. Have a representative from Civil Air Patrol talk to the students.

Source Materials

Books

Bendick, Jeanne, The First Book of Airplanes, New York: Franklin
Watts, Inc., 1959 \

Bernardo, James, Aviation in the Modern World, New York: Dutton and
Co., 1960 t.

Elting, Mary, Aircraft at Work, New York: Harvey House, 1964.

Nebraska Aeronautical Chart, Lincoln, Nebraska: Department of
Reronautics, state House, $1.50 t,

Schneider, Leo and Ames, Maurice, Wings in Your Future, New York:
Harcourt, Brace and World, Inc., |§85 i. t.

Films

Ground Controlled Approach of Aircraft: Operational Procedure,
38 min., b/w U, S. Office of Education, Washington, D. C.
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SPEEDY LETTERS

Topic
A1rmail

Background

Airmail and air parcel post are the fastest ways to send letters and
packages. Early balloonists and airplane pilots sometimes carried airmail
as a promotional stunt. The first official airmail service was flown by
Paul Beck and Earle Ovington in 1911. On May 15, 1918, United States
Army pilots began the first regular airmail service, flying between
New York City, Philadelphia, and Washington, D. C. The Post Office
Department took over this service in August, 1918. Private airlines
carried the mail from 1925 until 1934, when this responsibility was re-
turned to the United States Army. Congress then passed the Airmail Act
which provided for government airmail contracts with private airlines
and established regular airmail service.

Vocabulary
air express air parcel post transcontinental
airmail surface mail

Suggested Activities

a, Design airmail stamps commemorating famous persons or events.

b. Have children obtain pen pals in other countries. One source for
obtaining pen pais is:
People to People
International Headquarters
2401 Grand
Kansas City, Missouri

c. Study and report on the history of airmail. What does the future
hold for airmail? A set of bulletin board pictures on the History
of Mail may be obtained free by writing on school stationery to:

United Air Lines
Publicity Department

33 North Dearborn Street
Chicago, Illinois 60602

Source Materials

Books

Adams, Samuel H. The Pony Express, New York: Random House, 1953 1,
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Arnold, Oren, Marvels of the United States Mail, New York: Abelard-
Schuman, Ltd., 1964 p. 1.

Barr, Jene, Mr. 21 and the United States Mail, Chicago: Albert
Whitman Co.,

p.
McCall, Edith, Frontiers of America: Mail Riders, Chicago: Children's

Press, 1961 Po i

Miner, Irene Sevrey, True Book of Our Post Office and Its Helpers,
Chicago: Children's Press, 1961 Po

Schloat, Warren, Jr ., Adventures of a Letter, New York: Charles
Scribner’s Sons, 1949 . 1.

Film

Our Post Office, 11 min., color Encyclopaedia Britannica p. 1.

B
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FLYING FARMERS
Topic
The use of aviation in agriculture

Background

Modern farmers use planes to help them in many ways. On large farms
seeds are sometimes planted from the air. Planes can be used to spray
crops to control disease or insects. In addition to crop dusting and
seeding, planes are used for fertilization, feeding and inspectina cattle
hunting predatory animals, checking fences, inspecting water tan s and
shipping livestock.

Helicopters are sometimes used to pollinate orchards. Fruit and
vegetable craps threatened by frost can often be saved by a helicopter
flying slowly overhead. I:s rotors' downward thrust forces a blanket of
warmer air down into tue layer of cold air at ground level, thus raising
the ground temperature above the freezing point.

Aviation has become so important to agriculture that in 1945, a
group called the Flying Farmers was organized.

Vocabulary

crop dusting insecticides spray plane
fertili-ation pollination surveying
helicopter seeding

Suggestaed Activities

a. Invite a Flying Farmer to talk to the class.

b, Read storias about the airplane and helicopter and how they are
used on the farm and ranch; develop charts and stories about their
use.

Collect pictures of planes which are used in various kinds of
agricul ture,

Learn how insecticides are applied from the air.

Investigate the use of agricultural aviation in your community
and state.




Source Materials

Books

Carson, Rachel, Silent Spring, Greenwich, Conn.: Fawcett Pubiications
1962 t.

Elting, Mary, Aircraft at Work, Mew York: Harvey House, Inc., 1964 t.

F]?herty, John J., Whirling Wings, New York: J. B. Lippincott Co ,
961 3

Howard, Robert, The Real Book About Farms, Garden City, Hew York:
Garden City Books, 1952

Hyde, Margaret O , Flight Today and Tomorrow, New York: McGraw-Hill
Book Co., 1962 t.

Magazines

Farm Journal
Flying Farmer
Prairie tarmer

Films

The Air Age,. Film Original, Idaho p.
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EASY COME, EASY GO
Topic
Commerical airlines

Background

Commerical air transportation in the United States got its start in
1926 when the government awarded its first airmail contracts to private
companies. During the first year the airlines carried about 250,000 pounds
of mail and a few brave passengers. A mere forty years latery .n 1966,
United States airlines flew eighty billion passenger miles. Une hundred
ten million passengers were carried that year,

Every airliner has a crew whose members have been specially trained
to do a particular job. The crew includes: the pilot, copilot, flight
engineer, navigator, and at least one steward or stewardess.

The ocean of air has become a broad highway for the traffic of all
nations. In its flight through the skies no commercial aircraft is ever
alone, It is surrounded by a network of communication and navigation aids,
flight information and traffic control centers.

Vocabulary
copilot maintenance pilot
flight engineer mechanic stewardess
ground crew navigator

Suggested Activities

a, Take a field trip to a local airport.
b, Use airline timetables to suggest problems for arithmetic lessons.

c. Plan an imaginary trip on an airplane and have the children act out
the duties of all the various workers involved.

d. Have the children figure the cost of traveling by air and compare
it to the cost of other modes of transportation. Have them con-
sider such factors as the savings in time, having meals served on
board, etc.

e, The children might arrange classroom furniture to resemble an
airliner and dramatize a flight.

f. Have the children nlan a menu for an in-flight meal.

g. Make mobiles featuring items associated with aviation such as
airplanes, a captain’s cap, baggage, control tower, etc.




f h, Find pictures of planes in use by various airlines. Make copies

| of the insignia used by different airlines. Children could pretend
they have their own airline. They could design their own insignia
and make up a name for their airline.

i. Dress dolls in typical airline costumes. Dol1s' and costumes
could be cut from paper and colored.

j. Pupils could act as "recruiters", explaining the preparation, job
expectancies, and advantages of various careers in aviation,
such as airline stewardess, nilot, navicator, airport manaaer,
engineer, etc. o

Source Material

Books

Chace, Haile, About the Pilot of a Plane, Los Angeles: Melmont
Publishers, Inc., 1959 p. 1.

Coombs, Charles, Aerospace Pilot, New York: Morrow & Cc.. 1964 .

Floherty and McGrady, Whiriing Wings, New York and Philadelphia:

Lippincott Co., 1961 i, t. ,

Greene, Carla, I ant to be an Airplane Hostess, Chicago: Children's
Press, 1960 Do (PSAB)

Greene, Carla, I Yan® tc be a Pilot, Chicago: Children's Press,
1957 p.m (PSAB)

Greene, Caria, I Want tc e a Space Pilot, Chicago: Children's Press,
1961 p. (PSAB)

Films
AirEort in the Jet Age, 11 min., b/w EBF, i.
ir

An lane Trif by Jdet, 11 min., color, EBF  p. 1. oo
ong 7f the Clouds, 30 min., Shell 0i1 Co., Available in Mebraska at

State Department of Aeronautics, Lincoln, Mebr.
The Busy Airport, 11 min., color, Coronet p.

Resourc. People in your Community (Suggested List)

Flight engineer
Airplane mechanic
F1ight control personnel
Patron of a jet airline
Pilot

Stewardess

Weatherman

Related Field Trips: Air National Guard; airport (fjeld, tarminal, tower);
heliport; observatory; planetarium; Post Office;
telephone company.
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CARGO CARRIERS
Topic
Air cargo

Background

Two groups conduct the air cargo business: (1) the all-cargo air-
lines, and (2§ the regular domestic and international airlines. The all-
cargo airlines were established to carry air cargo exclusively.

The use of airplanes as commercial cargo carriers has increased
steadily since the end of World War II. The volume hauled by United
States carriers has grown from a little more than fifty million cargo-
ton-miles in a year to nearly one billion carao-ton-miles. (One cargo-
ton-mile means a ton of cargo transported one mile.)

A11 kinds of cargo are carried, including such commodities as
perishable fruits and vegetables, automobile parts, medicines, textiles,
cutlery, optical goods, jewelry, as well as race horses, monkeys, tropical
fish, and elephants for zoos.

Vocabulary
air cargo commerce international
air freight commodities perishable
all-cargo export trade
cargo import transport

volume

Suggested Activities

a. Make a bulletin board showing items transported by air. Label
the country or state from which the product came.

b. Have the children write creative stories about animals riding in
airplanes. The shipment of elephants, for instance, might be
used for such a story. The airlines found that elephants are more
tranquil when chickens are shipped with them, so chickens have been
trained to sit on the heads of elephants during flights. Material
such as this would make a very whimsical story.

c. Have the children bring to class items made or produced in other
countries. Place them in a display area with a large map of the
world above them. Using yarn, attach the item to a point on the
map where the product came from. Indicate which items probably
were transported by air.
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d. By use of graphs, compare the cost of freight hauled by plane,
train or truck and chart the time saved by use of air travel.

Source Materials

Books

Bendick, Jeanne, The First Book of Airplanes, New York: Watts, 1958

Bernardo, James V., Aviation in the Modern World, New York: E. P.
Dutton & Co., 1960 t.

Co?kg, D. C. Transport Planes That Made History, New York: Putnam,
959 1.

Elting, Mary, Aircraft at Work, New York: Harvey House, 1964 1.

Puccinelli, Marie, Jungle in the Sky, New York: Putnam, 1963 t.
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PRODUCTS FOR PROGRESS

-
Tnn1c

IUEI

Industry in the air age

Background

Our economy has expanded greatly because of the effect that aviation
and space technology has had on business and industry. America has been
known as a nation on wheels, however, it is rapidly becoming a nation
on wings.

7 The aerospace industry is one of the largest businesses in the
United States. It employs thousands of people in all kinds of work.
Aerospace workers include electronics engineers, aeronautical and mechan-
jcal engineers, meterologists, cargo handlers, market reseachers and
analysists. In addition to the men who pian and design airplanes and
spacecraft, there are more than 650,000 working in the factories building
the hardware.

The research and development connected with aviation and space
technology also is an important source of employment for many veople.,
Inventing, designing and building the new equipment associated with the
space effort is making jobs for thousands of people in many fields.

Aerospace work includes job opportunities for technical, non-
technical, professional and non-professional workers. Scientists and
: engineers are required to design and plan the equipment, but almost
fifty per cent of the industry's workers are tool and die makers, sheet
metal workers, machine tool operators, welders, inspectors, assembly
| line production workers and maintenance wcrkers.

In recent years over fifty per cent of the federal government 's
budget has been allocated to national defense. Much of this money has
been channeled into the aerospace manufacturing industry for research
development, and production work on airplanes and jets, missiles and
spacecraft.

It is evident that aviation is big business and is vital to the
economy of our country.

Vocabulary
3 designers industry production
econony innovation research
engineers maintenance semi-skilled workers
factories manufacturer skilled workers

technicians
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Suggested Activities

a. Have the children try to find out how many peop1e in their own
community are engaged in working with or for an industry or
service connected with aviation.

b. List cities in the United States whose economy is largely dependent
on aerospace. industries. Find out how some areas--Cape Kennedy,for

example--have developed and grown primarily because of this new
industry-

c. Have children write reports on some of the varied occupations
connected with aerospace industry.

d. Role playing could be employed to portray various workers.
a. Make a bulletin board on "Aerospace Workers in Our Community."

£. Interview workers from other businesses and industries to see
how the aerospace industry affects them.

Source Materials

Books

Bernardo, James V Aviation in the Modern HWorld, New York: E. P.
Dutton and Co., 1962 t.
Binder, Otto 0. Careers in Space, New York: Walker and Co., 1964 t.
Elting, Mary, Aircraft at Work, New fork: Harvey House, 1964 1.
F]ggerty, J. J_ Aviation From the Ground Up, Philadelphia: Lippincott
59 t.
Foundations of Air Power, Washington GPO, 1959, Cat, No. #301 63 Ai7 t.
Lent, Henry B. The Helicopter Book, New York: Macmillan Co., 1956 i,

Chart

A free ajr transportation chart (12 x 17) depicting the major types of
jobs held by airlines and other air transportation workers may be
obtained from:

YUnijted States Department of Labor

Bureau of Labor Statistics

Occupational Outlook Service

Washington 25, D. C.

Air Age, 30 min., Dept. of Aeronautics, General Aviation Bldg.,
Municipal Airport, Lincoln, Nebraska

LA

Pamphlet

A free booklet on aerospace industry may be obtained from:
Aerospace Industries Association
1725 De Sales St- N. U.
Washington 25, D. C,
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GOGGLES, BOOTS, AND JENNIES

Topic
Barnstorming

Backaround

More than forty years ago some daring young men and women performed
spectacular feats °n *he sky. They were known as birdmen, sky pilots,
boomers, barnstormers, and :unatics  However, the name barnstormer was
more generally azcepted. The name came from the fact that they used barns
as hangars- Their "anding fields were pastures. They had crude instri-
ments, unreliable maps, no navigational aids, no weather stations, anc
they had to make their own repairs. The planes generally were Jennies
and Standards powered by a Curtiss 0X-5 or Hissos of 150, 180, or 220
horsepover. The barnstormers thrilled thousands of spectators with
ioops, spins, stal's, taiisiides, fat barre! rolls, and chandelles.

There were breakaways where the stuntman would change planes, then skid,
and begin to hang from the win~ yntii his knees--then a hand--then a knee;
acrobatics where the stuntman wou'd grab onto a rope hanging from the
landing gear ard proceed to c'imb 1nto the cockpit; and numerous other
thr111ing performances It must be remembered that some of these daring
wing-walkers were women as wel! as men.

Gypsy barnstormers were loners who were only interested in making
money. Professional barnstcrmars gained personal fame by performing in
air circuses Both types visited the county fairs to take passengers
up in the sky. The usual price for a ride was five dollars per person.

There were no federa® pilot licenses required before mid-1926; hence,
there were no records kept on the actual number of pilots who worked as
barnstormers. Some of the more famous barnstormers were Charles Lindbergh,
Frank Hawks, Major B111 Long, Captain Bobbie Jewell, Margo Jewell,

Glenn H. Curtiss, and Ruth Law.

Federal regulations and changing times led to a different kind of
air entertainment. The air shows of today do a big business at airport
dedications, fairs, and racing meets. People are thrilled to see sky
divers perform, and the biggest air show of all is a performance by the
Thunderbirds or the Blue Angeis,

Vocabulary
barnstorming instruments spin
Blue Angels navigation stall
chandelles reguiations Thunderbirds
hangars skydiving

27

©

ERIC




Suggested Activities

a. Discuss the reasons for air shows being so popular. The children
can tell about air shows they have seen.

Have children find out about the early days of barnstorming. They
might locate old newspapers, talk to people who watched the barn-
storming feats, or rode with the barnstormers, and write letters
to some of the old barnstormers. There are excellent articles

and books a.ailable on the subject.

Write biographies of the early barnstormers.

Compare the old air circus with the present sky shows.

Arrange displays of the old biplanes and modern planes.

Have the children draw their impressions of an early air circus.

Consider the overall flvina conditions of the 1920's as compared
with those of today.

Source Materials

Books

American Heritage Yistory of “light, Mew York: Simon and Schuster,
I§62 io tO

Caidin, Martin, Barnstorming, New York: Duell, Sloan, and Pearce,
1965 t.




PIONEERS OF THE AIR
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PIONEERS OF THE AIR
OVERVIEW

A few of the great contributors in the field of aviaticr and
aerospace are presented in the section, "Pioneers of the Air." These
"greats" benefited as individuals, but the greatest recipient was the
society in which these contributors Tived.

One of the significant contributions classroom teachers can make
is to introduce children to the 1ives of men and women worthy of
emulation. The material included in this section presents information
about a few of the pioneers in the development of flight.
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LIGHTER THAN AIR
Topic

Joseph Michel and Jacques Etienne Montgolfier

Background

The earliest accounts of how the Montgolfier Brothers discovered
the way to make a baltoon float, vary considerably. Ue do know that ‘they
experimented with smoke and found that heated air could exert-a strong
upward pressure, In the early sumer of 1783, they made a paper-
lined, Tiren bag which had a c*vcumference of more than one hundred
feet. On June 4, the bal’oorn was taken to the village square, where
a crowd had gathered, A fire was built under the balloon and it
began to inflate., Eight men were required to hold it down to the earth.
When they released it, i1t soared to an altitude of 6,000 feet before
it landed more than a mile away.

After this successfui experiment, the King of France asked the
Montgolfiers to bring their balloon to Paris. On September 19, 1783,
the great balloon was taken to the Garden of Versailles. Etienne
had wanted a man to stand in the basket and float into the sky, but
King Louis XVI refused. The king compromised, however, and allowed
a chicken, a duck, and a sheep to be nlaced in the basket. They were
the first 1ivina creatures to ha 1ifted 1into the ocean of air. The :
balloon came down after a f'ight of about an hour.

/

Since the purpose of the Montgolfier balloons was to get men “nto
the air, the brothers were not satisfied until this could be accom-
plished. The King offered to send a criminal on a test flight,
but de Rozier (curator of the Royal Museum o” Natural History) felt |
this was an honor which should not be bestcwed upon a common criminal.
Pilatre de Rozier and Marquis d'Arlandes were finally allowed ¢ ascend {
into the air. They stayed aloft for over four minutes and reached a |
height of almost eighty-five feet. f

Suggested Activities

a, Compare “he early accounts of the Montgolfier Brothers balloon |
experiments to see how they differ.

b. To demonstrate the fact that hot air rises observe the waves
of air which rise above a hot radiator.

Place a Tighted candle in front of a window. Turn off the room
Tights and observe the waves of heated air rising above the
candle,

C. To demonstrate the way in which a balloon filled with lighter-
than-air gas floats upward fill a glass with water and push a
piece of cork down to the bottom, As the cork is released it
rises to the top of the water and floats because it is lighter
than water. (For additional activities see page 52 )
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Source Materials

Books

American Heritage History of Flight, New York: Simon and

~Schuster, inc., 1962 T

Burchard, Peter. Balloons from Paper Bags to Sky Hooks, New York:
The Macm111an Co.,1960

Highland, Harold Joseph, The How and Why “onder Book of Flight,

- Nﬁw York: Grogset and1?un1ap, 1961 . r?. ; kt N

oole, Lynn and Gray, Balloons 1g levi Yor McGraw-Hi
Book Company, Inc., 1961 Y

Richards, Norman, Giants in the Sky, Ch1cago Children's Press,

1967 i. t.
Shippen, Katherine B., A 2ridle “or Pegasus, New York: Viking
Press, 1964 i. Ce
Pictures

History of Flight Series, Teach-A-Chart #1C3, Eye Gate House Inc.,
Jamaica 35, New York
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FREE AS A BIRD

Topic
Otto Lilienthal

Background

Otto Lilienthal, one of the pioneers of flight, was born in
Germany in 1848, and died in 1896. As a child, Otto was obsessed
with the idea of flight. While he was still in high school Otto
built his first glider. Its wings measured six feet by three feet.
Otto recorded his observations of birds flying directly into the
wind, and used this information in his own fliahts. His early gliders
were monoplanes with cambered wings and fixed tails.. The pilot
dangled 1ike a marionette beneath the cruft. 'ine only means of
controlling the glider was the shifting of weight. By swinging his
hips and legs forward or backward, or from side to side the pilot
could alter the glider’s path. In 1891, Otto made the first success-
ful glider flight.

By 1896, Lilienthal was ready to attempt powered flight. He had
constructed a glider with flapping wing tips. For power, he had built
a small motor that operated on compressed carbonic acid gas. On
August 9, 1896, he was making a routine glide, when a gust of wind
stalled the glider, and it crashed to the earth. Lilienthal's back
was broken, and he died the next day.

Suggested Activities

a. Construct gliders using balsa sticks.
(For additional activities see page 52)

Source Materials

Books
Americar Heritage History o” Flight, New York: Simon and Schuster,
62 s t
Highland, Harold Joseph, The How and 'lhy “londer Book of Flight
New York: Grosset and Duniap, 1961 1, ’
Shippen, Katherine, A Bridle for Pegasus, New York: The Viking
Press, 1964 i t.
Chart

Lilienthal. Otto, Teach-A-Chart, Eye Gate House Inc., #103

Transparency

Parts of an Airplane (three overlays) #811-1 Instructc

Toy Gliders
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. THE SOARING BIRDMEN

Topic
Wilbur and Orville Wright

® . — -

f Background

The poem, "Wilbur Wright and Orville Wright" by Resemary and
] Steven Benet (poetry section) is an excellent summation of the high-
I lights of the life of the Wright brothers. Wilbur, who was four years
older than Orville, was more scientific than his brother, but Orville
I was the enthusiast. Orville was always ready to attempt untried things.

Nj Bishop and Mrs. Wright were friends and advisors to the boys.

L Bishop Wright aroused their curiosity and challenged their thinking.

, He often gave such advice as, "Don't give up because something is hard

’ to do," or "Don'!t try to do a thing until you are ready to do it properly
in every detaii."<

Wright brothers.

1867
JE 1871

!( The following time line indicates highlights in the lives of the
|

f Wilbur Wright was born in Henry County, Indiana.

I

Orville Wright was born in Dayton, Ohio.

1878 - The Wright family moved to Cedar Ranids, Iowa. Bishop
Miltcn Wright brought home a toy which flew. Orville
and wilbur's intense interest leu them to stuay “its per-
formance. A few years later, the knowledge gained from
this toy was put to use in practical aeronautics.

1889

Orville and a friend became interested in the printing
business. With the help and encouragement from Bi~hop Wright
they started printing a paper entitled "The Midget." Later
Orville made a larger printing press. Wilbur joinead

Orville and his friend in the printing business. Orville
dropped out of school. Other prirting ventures resulted

in "West Side News" and "Snapshots.” |

1893

|

Interest turned to the sport of bicycle riding and racing.
Wilbur and Orville opened a small bicycle shop known as
the “right Cycle Company.

1899

Following much study and experimentatiion, the Wrights con-
cluded that the Chanute type of biplane, with slightly
curved surfaces, was the one they would attempt to build.
They discovered a method nf warping wings, a distinctive
feature of every Wright airplane.
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1900 - Their first glider was completed and tested at Kitty Hawk.
They proved to themselves that their elevator and wing-
warping principles were correct.

1901 - At Kitty Hawk, the Wright brothers proved that a front
rudder scheme helped in landing safely.

1902 - Wilbur and Orville made a wind tunnel and devised their
own air pressure tables. They knew what curvature to
build into the wings. Their riew glider made a thousand
flights. It flew at 36 m. p. h. and stayed in the air
for a half-minute at a time.

1903 - A motor and propeller had been added to the glider. They
now had a plane rather than a glider. On December 17,
with five men watching, they flew the plane 120 feet. It
stayed in the air 12 seconds.

1904 - The British government sent a representative *e N-~vinan to
talk to the Wright brothers, but the Wrights refused to
sell to a foreign government.

1905 - On October 3, Wilbur flew 24 miles at an average speed of
38 m. p. h.

1909 - The Wrights sold their patents to Italy for $200,000. An
Engiish sportsman paid $25,000 for a plane. Germany
became interested. The United States offered $25,000
for a machine that could carry two men ten miles at
40 m. p. h. and $2.500 more for every mile of greater speed.
The government paid $30,000.to the Wrights for these improvements.

1910 - A Wright plane broke the altitude record.

1911 - The Wright brothers were administrators of one of the
largest airplane factories of the world.

1912 - Wilbur Wright died.
1913 - The British Wright Company was organized.
1914 - Orville announced comp.etion of the automatic stabilizer .

1917 - Military interests became the dominating factor in the i
growth of aviation. Orville became Major Wright. Orville
and Wilbur's father died.

1918 - Orville built a special laboratory in Dayton and continued 4
to carry out his experiments. He refused the Smithsonian
Institute their request for the plane flown on December 17,
1903.

1920 - On ‘Ju]y 17, a monument to Wilbur's memory was dedicated in
France.

34




1928 - Orville shipped his first airplane to a museum in
South Kensington, England. He continued to seek still
greater advances in the science of flying. He was a man
to whom monuments meant little, but accomplishments meant
much.

.
f
!
|
f
!
E
E
|

1945 - Orville Uright died.
Suggested Activities

a. Cut cardboard in various shapes and sizes. Put various folds
and cvts into the pieces. Have children experiment by letting
these pieces flutter through the air. The children should ob-
§ervg the variations in their performance due to the differences
in shape.

b, Observe the anniversary of powered flight on December 17 by
making posters for display in the school corridors.

c. Have a committee work with the librarian to prepare a display
of books about the Wright brothers.

d. Be a newspaper reporter and write an account of the first
successful airplane flight. (For additional activities see
page 52.)

Source. Materials

Books

Charnelly, Mitchell V. The Boys Life of the Wright Brothers, New
York: Harper Brothers, 1928 ~ 1.

Gardner, Jeanne '. Monnier, Sky Pioneers, The Story of Wilbur and
Orville Wriart, New York:™ Harcourt, Brace, and World, 1963 1.

Haines, M. and Mor+~i11, The Wright Brothers, First to Fly, Nashville,
Tennessee: A ingdon, 1955 p. 1.

Kaufman, Mervyn D. The lUright Brothers, King of the Air, Champaign,

96& p. |

I11inois: Garrard, |

Reynolds, Quentin, The Wright Brothers: Pioneers of American
Aviation, New York: Random House, 1950 1.

Sobol, Donald J. The Wright Brothers at Kitty Hawk, New Jersey:
Thomas-Nelson Sons, 1961 1.

Stevenson, Augusta, Wilbur and Orville Wright, Boys with Wings,
New York: The Bobbs-Merrill Company, Inc., 195 i,

Charts

Wright Brothers, First Poweved Flight, Chart 5 - Teach-A-Chart
gTGsZ'Eye Gate House, Inc., Jamaica, Mew York
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Pictures
Lricit Srothers "or’ "o0’10, 2 selection of 10 bLlack and white
pictures&" x 0% 01 the iives and work of the i'rinht Lrothers,
©1.00 HNationa® iorospace Ecucation Council, 616 Shorcham
Building, 806 5th St. ! v, Vashington, D. C. 20005

Films
“inst Flinoht of the "'richt Trothers, cCraw~ Hi11 Text Films . 1.
From kitty Hawk £6 0°b1t, 30 mir., b/w, Doua’as Mir Craft Company
fan in Flight, .a't Dizney n. i

Filmstrip

Wriaght Brothers, T fi'mstrip, 20’067, Famous “merica Series,

Jam Handy 1
Leaflets

The Uright “rothers, tlo. & (rev )} Free Supt of Documentis,
United S.ates Government Printine OFffice, Washinaton, D C 20402
Wright Drothers Day, Nationa™ Merospace Education Council,
616 shoreham su1ridine, 806 '5th St., I i, Yashington, D C.
20005
Wright Brothers “lationa! Memorial, Dept. of Interior, Leaflet No I 2C.
T Z1:193/965 T0¢ Supt. of Documents, United States Government
Printina Cffice, Hashinator, D. C 20402

Record

The Yriaht Srothers, ERL # 104, 33 1/3 r. p. m.,{Adapted fror
Landmark sook of the same vitie) Enrichment Teaching lMaterials,
246 Fifth /wenuve, ltew York, M Y, 310001
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THE LONE EAGLE OF THE PLAINS

Topic
Charles A. Lindbergh

Background

One of the most important steps in aviation history was the non-
stop flight of Charles A. Lindbergh between the United Statss and Paris.
Lindbergh received his early flight training in Lincoln, Nebraska.

Everyone in Lincoln was excited about Lindbergh's flight to Paris.
Strangers on the street were pointing to the headlines of the paper
and saying, "Great, isn't it?" The Lincoln Chamber of Commerce sent
this cable to Lindbergh: "Congratulations, Lincoln is very proud of
your achievemen.." On May 22, 1927, the Lincoln Sunday Star reported:

The small flyina colony in Lincoln was excited. Most had
known him as "Swede,” a daredevil of a youngster learning how
to fly out on the olu field at Twentieth Street near the
Country Club.

"Je've certainly glad to know that Charlie made it said
Johnny Moore, 148 South 27th who own: Arrow Aircraft Cumpany
in Havelock. “We remembered him as a daring and ambitious
flyer, and when we heard he was going to attempt to fly across
the Atlantic we were not exactly surprised. Now that he has
done it, we are happy as we can be.”

In the fall of 1925, Charles Lindbergh came back to Lincoln,
an expert flier of the air mail service....Thrae years after
having taken a course in instruction under Roy Pages' instruc-
tors.,

In 1925, Lindbergh was flying a lLincoln Standard Aviation
plane - the company owned by Page - and he had obtained a
leave of absunce from th: mail service. He was doing commer-
cial aviation work and stopped off at Lincoln for ten days
while his plane was being overhauled at Johnny Moore's shop in
Havelock.

Lindbergh's instructors in Lincoln were 1. 0. Biffle,
E. D. Barnes, and Aaron Ball, in the order named. Biffle
had the youngster first, and the other two aided him through
| the final phases of his basic training.

Biffle, who is an air mail flier now on a route from Omaha
to Chicago, remembers Lindbergh as a "nervy youngster The
"Swede" was himting for thrills.

One day he asked a flier which would be .he greater thrill,

to make a parachute jump from a balloon or from an airplane.
The flier thought an airplane jump would carry more “"kick.”
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- "Well, then," asked i?ﬁd&PTﬁh, "whuch would be thﬁ Binaer
thrill, to use ong pavachute or fwe 2" :

YA double parachute would mive you the bigger thrill,!
Lindberah was to'd, "hecause v u never can ell when the
second hao is going to onen ™ ‘ |

Accordingly, L“n%Pnrﬁx tiob 2 double parachuts jump
four days afte* he arruved 1n anaoin to Yearn the erxng
game.,

Lindbergh has jumped four times and never has been
injured. (Once his pnlawe (rashed on mid-aiv, and he para-
chuted down to safety. Thai was 1n San Antonio, where
he took a pursuit zourse in the army service. ot long
afterwards when he was ¥iying ouﬁ of St. Louis, he took a
new plane aloft to test ir out. When he put the ship into
a tail spin. the severest test of 8%l , she crumpied under
the strain and the "Swede" jumped for his Iife.

But the besi local story they te’' about Lindbergh is
ore of his vain attempts to find a fiier who wou'ld et him
try a particular stunt. He had an old motorcycie which he
used to go along with while he was on the ground, and his
plan was to ridd the machine under a Yow~f1y1ng plane and
swing up to the ship,

Lindbergh tried all over town to get a flier who would
consent to the stunt but he never succeeded.

Captain Charles A Lindbergh, United States Air Ma1] pilot, left
Roosevelt Field, Long Island, New York, at 7:52 A.M. alone in a

“monopiane “The Spirit of St. Louls. ”He was competing for Raymond

Orteig’s reward of $25,000 offered for the fir~% New York to Paris
non-stop flight, He reached Le Bourget Air Field, Paris, 5:21 P.M.
(10:21 P.M, Par1s tﬁme) on May 21, after comp]euang three thousand

six hundred ten miles in thirty-three hours, twenty-nine minutes

and thirty seconds. Lindbergh returned to the United States on the
cruiser, Memphis, United States Navy, with his plane. He was welcomed
by President Coolidge in Washington on June 11. New York welcomed
Lindbergh with a "ticker-tape" demonstration on Jyne 13.

The following time Tine 1nd1cates highlighis in the life of
Charles Lindbergh.

1902 - Born February 4, Detroit, M1chwgana Raised in Little
Falls, annesataa ' |

1920— Studied mechanical engineering at University of Wisconsin.

1922 - learned to fly at Lincoln, Nebraska with Lincoln Aircraft

Corporation.
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1941

1924

1926

1927

1929
1930

1935 -
1939 -

1944

1949
1954

1367 -

Enrolled as a flying cadet in United States Air Service
Reserve at Brooks Field, Texas.

April 15, first flight as an air-mail pilot for Army Air
Mail Service from Chicago to St. Louis.

May 10, flew plane from San Diego to St. Louis. Two days
later he flew to New York in 21 hours 45 minutes to set a
record for transcontinental flight. Or. May 20-21, he flew
from Roosevelt Field, Mew York to Le Bourget airport near
Paris -- 3,610 miles in 33% hours. Awarded Congressional
Medal of Honor.

Visited Mexico, Central America, and the Orient as an
ambassador of good will.

Married Anne Spencer Morrow.

Mr. and Mrs. Lindbergh made a 30,000 mile transatlantic
flight to explore possible air routes.

Lindberghs moved to England and later to France.

Returned to serve with United States Air Corps and National
Advisory Committee for Aeronautics. Became a spokesman
for neutrality for the United States in World War 1I.

Became a civilian advisor to manufacturers of military
aircraft.

Went to the Pacific to study operation of P-38 twin engine
planes in combat and flew 5J missions. Extended range of
P-38 by five hundred miles.

Von Wright medal for contributions to aeronautics.

Became a brigadier general in Air Force Rese*ve. President
Eisenhower named him to a special committee selecting a
site for the Air Force Academy.

Spirit of St. Louis awarded 1954 Pulitzer Prize for
biography.

Becama A technical advisor to Pan Americanr YWorld Airwéys.

Sugeasted Act.vities

g

[V

Coirpara the type of reporting which appeared in the 1927 niows-
paper article with a similar article which might appear toriay.

Draw pictures of Lindbergh crossing the Atlantic in his plane,
his landing in Paris, and his reception in New York.
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c. Have children write to Lindbergh in care of publisher.
Charles Scribners Sons, 597 Fifth Avenue, New York City, N.Y.

d. Call your local flight operator to determine the names of
individuals in your community who remember the days when
Lindbergh was flying. Invite them to visit your class.
(For additional activities see page52

Source Materials

Books

Lindbergh, Charles A., The Spirit of St. Louis, ilew York: Charles
Scribner's Sons, 1953 L

Lindbergh, Charles A., e, New York: Charles Scribner's Sons,
1927 t

Cooke, David C., Flights That Made History, New York: G. P. Putnam's
Sons, 1961 1

Dalgliesh, Alice, Ride on the Wind, Mew York: Charles Scribner's
Sons, 1956 1

Davis, Kenneth Sydney, Flight to Slory, New York: Garden City
Books, 1960

Shippen, Katherine, A Bridle for Pegasus, New York: The Viking
Press, 1964 i. t.

Film

Lindbergh's Atlantic Flight, 3 mm single concept film,
International Communications Foundation, #1504

Chart

Charles Lindbergh: First Solo Transatlantic Flight, Chart v,
Teaching chart #103, Eye Gate House, Inc., Jamaica. New York
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LADVDIRDS

Vioman aviators
Cackground

Many uoimen have made significant contributions in aviation and
space flicht. Sore of the rore noteworthy are:

1908 Baroness de la Noche
The first woman airplane rilot was the Daroness de la
Roche whe solned in France in 1902. She was tie irst
woman to receive a pilot's license.

1911 Cuimbly, Harrict €.
She was the first Arerican woman to receive a pilot's
license. She was alsc the first woran to fly the
English channel.

1912 Stinson,Marjorie and Katherine
Katherine learned to fly at age 16. Marjorie helped
her brothers, Edward and Jack,set up a flying school
in Texas.

1916 Law, Puth
Puth vas one of the earliest weren exhibition fliers.
1927 Elder, Ruth

Futh atterpted to f1: from Roosevelt Field, Long Island.
to Europe with George llaldeman, but they crashed near the
fizores. She later became a movie star.

Early 30's HNickols, Ruth
Ruth vas the first licensed sea-plane pilot and the
second licensed woman transport pilot in the United
States. She was the first national recipient of the
Harmon Trophy (for woren) in 1936. She then held the
world's records for altitude, speed, and distance.

Earhart, Amelia

AmeTia estalilished the women's auto-gyro record in

1931. She soloed the Atlantic in a Lockheed Veda.
Amelia held mwost of the world's records for women during
the late 20's and early J0's. Twice she was selected as
the outstanding woman pilot of the world. In 1937 she
wa? lost on a round-the-world flight near the lowland
Islands.

Thaden f Aieden

Lou’ e was the holder of speed and endurance records in
the early su's,
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1930's

1955

1960's

196C'; to
present

Piccard, Jeanette

Jeanette was the first woman to soar into the strato-
sphere in a balloon. She was the holder of a world
record. Her husband, Jean, was a famous balloonist.

Omlie, Phoehe

Phoefe, the first licensed woman transport pilot in the
United States, outflew men as well as other women to win
the national sweepstakes race from California to Ohio.
President Franklin D. Roosevelt! named her as special
assistant for air intelligence.

Johnson, Amy
Amy soloed across Europe and Asia to Australia.

Miller, Betty

Betty flew a twin-engined Piper Apache across the Pacific
from east to west. The four-stage seven thousand mile
flight began in Oakland, California on April 30 and

ended in Brisbane, Australia on May 12, 1933.

Lindbergh, Anne Morrow
Anne is a pilot, author, and wife of Charles Lindbergh.
She wrote "A Gift from the Sea" and several other books.

Cochran, Jacqueline

Jacqueline is the current holder of most aviation records
for women. She holds many jet records and in 1953, she
became the first woman to fly faster than the speed of
sound.

Auriol, Jacqueline

Jacqueline, of France, flew a reconnaissance version of the
Delta-wing, Mirage III fighter, to a new woman's air speed
record over a sixty-two mile course at Istres in southern
France in 1963. Her time was 1,260 miles per hour.

Mock, dJerrie
Jerrie made a round-the-world solo flight in 1964.

Smith, Joan Merriam
Joan made a round-the-world solo flight in 1964.

Tereshkova, Valentina
Valentina, the first lady cosmonaut from Russia, orbited
the earth forty eight times.

Suggested Activities

a. Discuss the Powder Puff Derby which is the highlight of the
year for many amateur women aviators.
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} b. Make airplane models. Directions and materials needed are
found on pages 112-113 of Compton's Pictured Encyclopedia,
Vol. I, 1962.

c. Sungested assianment: An illustrated, bioaraphical sketch,
or a tooklet about women in aviation.

d. Plot the route Earhart traveled when she crossed the
Atlantic alone. (For additional activities see page 52 )

Source Materials

Books

The Book of Knowledge Annual, Hew York: Watts, 1964

4,

Bethell, Jean, Famous Scientists, New York: Uonder Books, ¢

Briand, Paul L. dr., Daughter of the Sky- The Story of Amelia
Earhart, New York: ~Duell Mereuith, T96u t

Cooke, D?vgd C., Flights That Made History, New York: &. P. Putnam's
Sons, 1961 1

Cooper, Alice and Palmer, Charles, Twenty Modern Americans, New York:
Harcourt, Brace, and Yorld, Inc. t.

de Leeuw, Adele, The Story of Amelia Earhart, New York: Grosset
and Dunlap, 1955, i. t.

Earhart, Amelia, Last Flight, New York: Harcourt, Brace, and
World, Inc., 1937. t.

Engeman, Jack, Airline Stewardess, Mew York: Lothrop, Lee, and

Shephard, 1960. 1. t.

Garst, Shannon, Amelia Zarhart: Heroine of the Skies, Mew York;
Messner, 1962, t.

Greene, Carla, I Want to Be An Airplane Hostess, Chicago:
Children's Press, 1960, p.

Hoyt, Mary Finch, American lomen of the Space Age, New York:
Atheneum Publishing Co., 1966. t.

May, Charles Paul, Momen in ‘\eronautics, New York: Thomas Nelson
and Sons, 1962, t.

0'Connor, Mary. Flying “lary’ 3'Connor, New York: Rand McNally
and Co., 1961. t.

Phleger, Fred, Ann Can; "1y, New York: Beginners Books, Inc., 1959
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HEROINE OF THE SKY
Topic

Amelia Earhart
Backaround

Amelia Earhart, born in Kansas in 1897, had always been an
adventuress. The idea of flvine cantivated her even while she was
a small child. This fascinatioi keep :rowina and as soon as she
could, she took flying lessons. Because of financia’ problems
Arelia did not devote all of her time to flring. She earneu money
at various jobs to payv for her lessons.

In 1922 Amelia Earhart becam: the first woman to cross the
Atlartic Ocean in an airpla:ze. She was a passenger aboard the
"Friendship" which vas piloted by {ilrer Stultz and Lou Gordon.

When people praised her courage she said, "The bravest thing I did
was to try to droy a bag of orantes and a ncte on the head of an
ocean liner's captain--and I missed the whole ship!" She wrote

a book about this experience anc laker r. rriec her publisher, George
Putnam.

Amelia flew the Atlantic alune in 1232, from Harbor Grace,
lewfoundland to Ircland, She was the First woman to fly from Hono-
Tulu to the mainland of the United States, and the first to fly across
the United States aloi.e in both directions. Amelia, on a goodwill
flight from Mexico City to Mew York, was the first person to fly this
route successfully.

ler Tast major undertaking was to fly around the world at the
equator. Flights around the world Lad been completed before, but
the pilots had usnd the polar rout2 inst2ad of the equatorial route,
Her family did not want her to go, so she phromised this would be her
last long flight. Flying a Lockhead Electra, with Fred Noonan as
navigator, they set out from Oakland, California fur Honolulu.
Trouble developed, however, and the plane was damaged in an emergency
landing. By the time the plane was repaired, the weather was not
favorable for an east-to-west flight, so Amelia changed her plans
and decided to fly from the east coast and cross the Atlantic first.
Amelia enjoyed her experiences in Africa, Sudan, Ind'a and arrived in
New Guinea in late June, 1937. Her next scheduled stop was tiny
Howland Island,two thousand five hundred fifty six miles across the
South Pacific. On July 2 Miss Earhart ard Fred Noonan took off. A
United States Crast Guard vessel, the Itasca received radio messagec
from the plane that told of head winds and heavy fuel consumption.
There were no further messages from the aircraft.

For sixteen days, planes and ships hunted for them but found
nothing. They were assumed lost forever in the Pacific.

Amelia Earhart was a shining example of dedication and courage.
In a letter she gave her husband before one of her long flights,
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she said, "I want to do it because I want to do it. Women must try
to do things as men have tried. When they fail, that failure must be
but a challenge to others."

Suggested Activities

a. Construct a mural showing the major events in Amelia‘’s life
and flying career.

b. Amelia Earhart loved to write poetry about the sky, flying,
courage, etc. Have *he children write poems about these
subjects, then you may read some of Ameiia Earhart's poems
and compare thu cavuyacs expressed in both poems.

c. Plot the course of Amelia's round-the-world flight on a globe.
(For additonal activities see page- 52

Source Materials

Books

American Heritage, Historv f Flight, New York: Simon-Schuster,
1962 i. t.

Priand, Paul L. Zr., Daughter 2f the “ky: The Story ~f Amelia
Earhart, New York: ~(Duell) Meredith, 1960 t

De Ta Croix, Robert, They “lew *he Atlantic, New York: Norton
1959 t.

DeLeeuw, Adele, Story of Amelia Rarhart, Tenn: Grosset, 1955 1.

Garst, Shannon, AmeTia “arhart,teroine f the Skies, New York:

Messner, 1962 T

Goerger, Fred, The jearch for %melia Zarhart, New York: Doubleday
1966 t. ,

Ho¥t, Mary, Americar ‘“omer of the Spacc Age, New York: Athenium,
966 t. '
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'ROCKET PIONEER

Topic
Robert Goddard

Backaround

Dr. Robert Goddard was the pioneer scientist and enaineer vho
established the technical foundations for many of today's developments
in long-range rockets, missiles, earth satellites and space flight. He
founded a new field of scierse and enginzering, now grown into a multi-
bi11ion dollar industry. He was born in ltorcester, Massachusetts in 1892,
and died in 1945,

Robert Goddard's interest in rockets beaan when he was seventeen
years old. As early as 1908 he carried out static tests with small
solid-fuel rockets at Worcester Polytechnic Institute. In 1912 he
worked out the detailed mathematical theory of rocket propulsion, and
showed that a rocket, because it does not need air to sustain its flight,
could be sent to the moon or intc space, provided an efficiunt metor
could be developed.

In 1914 he began to experiment with larger rockets. By 1916 he
had reached the limit of what he could do on his own resources. With
the support of the Smithsonian Institution, Dr. Goddard was able to
continue his work on solid-propellant rockets, and to begin developing
liquid-propellant rockets.

When the United States entered the First World War in 1917,
Dr. Goddard volunteered his services to the nation. He was assigned
the task of exploring the possiblitiy of developing a military use for
his rockets. He succeeded in developing several types of sclid-
propellant rockets intended fcr use against tanks or other military
objectives. These missiles were to be Tlaunched from a stand, or a tube
held in the hands. They were similar in many respects<to the bazooka
of h.r1d War II. Goddard successfully demonstrated his weapon at the
Aberdeen Proving Grounds in Maryland, but the armistice was signed
before the weapon was put into use.

In 1919 Dr. Goddard summarized his mathematical explorations, the
results of his solid propellant research and some of his ideas about
space fli~h* in a classic paper entitled "A Method of Reaching Extreme
Altitudes." - The paper was published by the Smithsonian Institution,
and is still considered to be one of the basic documents in rocket and
jet propulsion 1iterature. It has beer the source of numerous develop-
ments that have come about since its publication. Many of Goddard's
early rockets and rocket compcnents are on exhibit in the National Air
Museum, Washington, D. C., and in the museum at Rosewell, New Mexico.

During the Second World War Goddard again offered his services to
the government and was asked to help develop a practical method of
providing jet-assisted take-off power for airplanes. His work was
successful, and he continued working on rocket propulsion until his death
in 1945. Since then his notes have provided material for another book,
"Rocket Devel: pmen..” ~ 25
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Robert Coddard was the first madern scientist who perceived the
possiblities of rockets and space {1ight, and undertook the enormous
work of brincing ther to practical application. His contributions are
recognized as being arong the rost imwortant technical acliievements of
modern times.

Suggested Activities

a. Plan an observance of "Goddard Da: ." The class might write a
play which dramatizes some of the disapprointments and some of the
satisfactions which Goddard exnerienced during his career. Other
kinds of activities for "Goddard Day" might inciude original songs,
poems, art exhibit, etc.

Nther classes michit to invited to attend the program as gquests.

r
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Desion approrriate pesters calling attention to "Goddard Day."

c. Draw a map nf the United States and indicate on it the places
where Rohart Coddard Tlived and vorled during his lifetire. At
the Fettor of the map write a brief sentence or two about the
events that happened at thesc locations.

d. Have children prepare a report on ways in which the development
of the rocket has changed the werld.

e. Ask children to rake a 1ist of new words they have learned whilna
reading abeut Dr. Soddard and vrockets. lHave them inslvﬂe
definitions. (For additional activities see page 52

Source }Materiais

books

Crosby, Alexander L. and la-rick, Hancy, Rockets Into Space, New York:
Random House, 1959 i.

Deviey, Ann Perkins, Nobert "oddard, Space Mioneer. Boston: Little
Brown % Co., 1962 1. t. |

Goddard, Robert, Rccket "evelopment-Liquid “uel, New York: Prentice
Hall, 1961 t. B

Lauber, Patricia, Bi¢ "reams, Srall lockets, New York: Thompson
Crowell, 1965 1.

Life Science Library, [lan »nd “pace, Clark Books, New York: Silver
Burdette, 1964 t.

Nqugg, Clarke, Famogs "jonecrs in pace, lew York: Dodd Mead Co.,

t.

Sander, Robert, Spacee“ioneer, Boston: Little Brown Co., 1962 t. 1.
Verral, rharles S., Rooert joddard, Father »f the “pace Age, New York:
Prentice Hall, 1963 1.

Ma