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FOREWORD

The special Air Education Committee appointed in 1968 by Governcr
Dewey F. Bartlett resulted in the Oklahoma Aerospace Education Workshop
in the summer of 1969. This guide was prepared by the reachers participating
in the workshop, consultants, and other educators and is designed to assist
teachers in teaching aerospace education. Its purpose is to assist teachers to
incorporate aviation and space matters in their daily teaching so that their
students will become more aware of these dynamic industries.

We all recognize there is a growing national interest in capitalizing on
the motivation that aviation and aerospace studies provide for students as
well as teachers. As one who has participated actively in both aviation and
aviation education, I commend the Oklahoma educators at the focal and state
level for the imagination and initiative in developing this curriculim guide in
Acrospace Education.

The State Department of Education gratefully acknowledges the contri-
butions of the State Committee and Subcommittees of the Oklahoma Curricu-
lum Improvement Commiision, and especially to the Oklahoma Aeronautics
Commission for their support of this project.

The State Depariment of Education takes p-ide, in behalf of all those
who have had a share in producing ic. in offering this guide to the teachers of
the State of Cklahoma for ‘reference, and for sujgations or. how they may
enhance their effectiveness in the fine art of teaching. I am confident that the
excellent materials contained in this booklet will be of great vatve to all schools
of the state that scek to use them to suit local needs objectively and pro-
{essionally.

Scott Tuxhr °n
State Superintendent of Public instruction
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TO THE TEACHER:

All of us recognize the great interest that our students have in aviation
and space activities. The motivation to learn more in this field, and to feel 2
pars of this exciting activity, is already high among our youth. The purpose of
this book is to provide information and to help the teacher who wants to
accomplish the goals of education. The teacher wants to insure that the stu-
dent’s learning activities are both effective and efficient. The materials avaitable
are of such variety and from such diverse sources that obtaining and evrluating
these requires excessive amounts of time and effort for the interested teacher.

This curriculum guide co.tains listings and examgles of Y many current
publicatior:s 3nd other resources available, and has classified them according to
subject matter and grade level. The teacher who wants to cstablish an zerospace
oriented course of study will find many examples her: of courses that have been
developed in tecent years and which can be used as .nodel~. The teacher who
desires to incotporate 2 unit on aviation or space can find in this guide many
illustrations graded for applicability to specific age graups.

viii
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WHAT IS AEROSPACE
EDUCATION?

Aeraspace education is that branch of general education concerned with com-
municating krowledge, skills, and attitudes about aerospace activities and the
total impace of :ir and space vehicles upon society. It must be distinguished
from those branches of special educatior, known as zeror autical and/er astro-
nautical education which are concerned with training specialized aerospace
workers.

A ot e s o s e




INTRODUCTION

We feel that the public schools in the State of Oklahoma should make
every effort to include aerospace education in every subject.

It is recommended that high schools introduce a scparate course in aero-
space educatien in addition to integraiiag it into all subject rnatter areas

PHILOSOPHY

This program should be implemented in such a manner that the teccher
has the freedom to utilize that amount of tire aud content deemed expedient
or important in this arca.

Tt is further belie red that the teacher should have a pragnatic awareness
of the subtle relationships and nuances between aerospace education and the
total curriculum.

Tt is desirable rnat the program include zrales K-12,

Finally, it is recommended that the content utitizz all of the materials,
aids. and resources as possible,

GENERAL OBJECTIVES

1. To develup an awaren'ss of the ne~ds and implications of acrospace
education and its irapact on our so. Y.

2. To seek to integrate aerospace education with all classroom activities.
To motivate and stimulzte pupils’ interest in and understanding of the
scientific and social advancements being made by mankind as a re<ult of
aerospace research and development.

t. To develop the atilitics to speak and write about aerospace tduc.tion in a
meaningful mznner.

5. To motivate the child’s interes: in aerospace education through a'l subject
matter areas.

6. To create an interest and appreciation on the part of the child for aero-
space literature and relsted materials, and to assist him in the interyreta-
tion of these,

7. To prepare all students s+ that they may participate in a society strangl;
iafluenced by the growth of aviation and space exploration,

8. To furnish 2l students opportunities for carcer exploration in acraspace.
. To piovide a fi ght experience for all students,

10. To provide some students aviation grourd school andfor vocaticnal and

technical training in aviation skills,

th, 1o establish 2 collection of aerospice materials avaiiable to both schocl
and community.

;
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2 A Curriculum Guide for Aerospace Education

AEROSPACE ACTIVITIES
Primary Level

Content Ares Activities
Language Arts Experience Chare
1. From class dictation write simple chart

é.

4

stories about the planees.

From class dictaticn write simple chart
stories about the satellites.

From ¢fas dictation write simple chart
stories about the solar system.

From class dictation write simple chare
stories about the moon.

From class dictation write simple charc
stories about the inoon, the solar system,
and the 1ears.

From class dictation write simple charr
stories about the United States’ apace pro-
gram.

From class dictation write simple chare
stories about airplanes.

From class dictation write simple chart
stories about a crip on an airplare.
From class dictation write simple chart
stories about air and gravity.

Ferom class dictation write simple chart
stories sbout s trip to the moon,

From class dictation write simple chart
stories about why 1 would like to go to
the moon

From class dictation write simple chazt
stories about how I would feel in space.

Writeen
1.

2.
3.

Write stories about the solar syseem,
Write stories of space teavel

Write storics of .!he United Stater’ space
program uiing pictufes.

Write 1tories about che lives of the astro.
nauts.

Write szories about how an airplane ohies.

Dramatic Plam

1. Dramatize the launching of a satellite.
2. Dramatize a trip on an airplane.
3. Drimatize 2 1*.p in space.
4. Diamratize the story of a space pilet.
. Drarvatize the life of + space traseler.
Reading
!, Develop a picture dictionary of serospace
Q vocabulary.
,
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Content Area

Arithmetic

Music

docial Studies

Science

Aerospace Activities—Primary Level 3

Activities

Number Experiences

1. Compare the size of the planets to the
size of known objects.
. Countdown the Jaunching of a satellire.
3. Compar~ the size of the plancts to the
size of the earth.
Rhythm
1. Imirate the fesung of floating in space.
7. Imitate the movements of an airplane
with music backgronnd.
3. Imitate e different kinds of airplanes

with music background.

Social Studies

Have childeea bring pictures in the newa
abaut the sstronauts.

Science

1.

Place a hard.boiled egg (shell removed)
on top of an empty quart milk bottle.
The egg rannot be pushed through the
bottle withcut exerting force. Rimove
the ¢gg and insert 3 flaming torch made
feom 3 piece of rolled-up paper ints the
milk botrle. Quickly place the egg back
on top of the botele. Why did ¢his hap-
pen?
Fill 1 glass to the tnp with water. Place
a catd un vhe top of the glass larger than
the diameter of the glass, Hoding the
catd firmly on the glast, quickly tuen
the glats over. Remouve your hand from
the card carefully,
CAUTION: Perform  this  experiment
over a pail ot similar con-
tainer.

. Submerge 1 tumbler and allow it te fill

with water. Turn it to an inverted poti-
tion and life ie straighe up uantil neatly
all of the glast is above the water Tell
why Hz0 would nt run cut of the
tumbier,

. Obtain twa plumber’s force cups and wet

the bottoa rim of each cup. (Twa suc-
ticn cups of equal size may be used in-
stead.) Prees the cups togreher to eapel
the air inside the cups. When you try to
pull them agare, you may find this to be
very difficult. Why?

Make ¢ mil hole near the bottom of a
small tired tin can, Fill the cra witia
Hz0, hold the palm of the hand tightly
over the top of the can, and tle water
will rtop flowing from +he hole. Lift the
hand and the water wi'l stare to flow
again. What can account tor the stoppape
of water?



4 Aerospace Activities—Primary Level

6. Place a drinking straw in 2 full bottle
of water. Press clar around rle neck or
] clnsa the opening buiween ths straw and
I the bottle. Hold the clay tightly to the
bottle with your fingers and try to drink

through the straw.

7. Insert a glass tube into 2 one-hole stop-
per. Insert the stopper into 2 soda pop
beztle completely filled with water, Sack
on the tube and try to zet a drink of
water. Loosen the stopper and try again.

8, Show that air prusure oa a parachute
slows the fall of an object. Make 2
parachute from « ,iece of cloth, Drop an
article without parachute attached, t'en
with parachute attached.

9. Make twodel rockers from clay.

10. Grow plants with ard without light.

11, Threw ball into air; discuss why it
always comes down.

\ 12. Shine flashlight on turning ball to

A

demonstrate right and day.

\ 13. Make parachutes of large handkerchicf.
Tie object to it, Observe how air slows
the fall of object.

14. Make Kites and fly them.

15. Keep daily weather chart with comment.
abou’ “good"’ flying weather.

16. Fasten inflated balloon to smalt light-
waight toy so that when air is released
toy will move forwa'd.

% 17. The "pop bottle” barometer showa in the

;// s diagram will indicate changes in pressure

Y, /// ooly if it is keps at uniform temperature,
: 1f the temperature is allowed to vary, it
will operate on the rame principle as a
thermometer, Discuss the reasons for this.
18, Make a simple anemometer like the one
shown in the diagram. Note the behavior
of ihe vanes when the device is held in
the wind or in ront of an electric fan.
Point out ti.-* commercial anen.ometers
have a registering device that works like
a «peedometer on an automobile,

Top View c measu ing spoons Side View

o]  17x1”block
</ fy of white pine
W e

tack

=3

D —— 81355 tube
darning with closed
needle end

ERIC
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Aerospaze Activities—Primary Level 5

AIM:  While continuing the juterec: in Man in Space — being alert to any new developments
in the space program, 3 study of the Nature of the Universe, would be appropriate,
bes .nning with the solzp System, then going into the study of related subjects such
as genlogy, weather, biology and botany.

Concepts To Be Developed

There are nine planets rotating
around the Sun. This is called
the Solar System

The planets in order are:
Mercury

Venus

Each

Mars

Jupiter

Saturn

1" anus

Neptune

Pluto

The carliest man was interested
in the heavens above. The first
tool for observing the stars and
planets was 2 pair of eyes

Elemenrsry Science Study, Uni ¢

Activities
Learn the names and order

of the planets, using a non-
sense quotaticn to help:

“Many Vicious Elephants
Move Jurgles Searching Un-
friendly Native Parties”

Science:

Begin keeping a Mocn chact,
showing the changes of the
Moon

Language: Dictionary work—

Begin  building a working
vcezhulary on the Solar Sys-
tem. The following words
should be defined and added
to each child's Space note-
book:

astronomy
comet
palazy
gravity
light-year
tunar
orbit
meteor
mezeorite
solar
un’vorse

“Where ¥ the Moon.””

Resources
Room Ervironment:

1. Pictures of the planets
showinz their order

2. A globe of the Earth
A modd} of the Sun with
the Earth rotating
around it.

Grades -7 — Webater Division, McGraw-Bill Beed Company, 411 Flm, Du'fis, Texm 78202

14
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3 Aerospice Activities—Primary Level

Concepts To Be Devclored

The Earth is 2 ball nearly 8,000
miles across.

The Sun is 109 cimes greater
than the Earch .

The planees vary in size. Jupiter

is the Jargest. Pluto, the smallest .

Activities
Math:

Work on comparisons in djs-
tance and size, practice read-
inZ large numbers ind djs-
cuss scaled measurement |

Science:

Count out 109 BB's. Draw 2
straight line acros a Jurge
sheet of paper. Spread glue
on the line. Make sure the
BB touch one another.
Draw 1 large circle around
it.

Imagine the circle to be the
Sun, che BB’s to be planets
the aize of ¢he Earth

Plaret Diameter
Mercury 3,000
Venus 7,600
Earth 7,900
Mans 4,200
Jupiter $7,000
Saturn 7,500
Uranus 29,530
Neptune 27,000
Pluto 3,600

Using che scale measurement
on page 7 cut pictures of
each plinet to show com-
parison n mize,

Ar.:

Sunset Scenes — Cut and
paste windmills, birds,
planes, ecc. from Black coa-
struction paper. A silhouetce
effect it achieved by pascing
the pictures on white paper,
8" by 12", Blend in sunset
coloss wiing colored chalk.

1dy

Resources

Scale Measurement
1 inch

1/2 inches

3/4 inches

*11 inches

fect & § jnches

Leex

10 inches

9 inches

1 1/4 inches

NN =N

Film: Whet Mskes Night
end Day? Elementsty Sci-
ence Seties, Young Amer-
ican Films, McGraw-Hill,
Inc.

-
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Aerospace Activities—Primary Level 7

Coucepts To Be Developed

Everyihing we do takes up space
Heat energy from the sun
travels through millions of miles
of space to get here to warm the
Earth .

Early mzn identified outlines of
imaginary figurea in cthe 1ky
formed by groups of stars called
constellations,

The Greeks began charting the
an

Early man made guesses about
the Universe and was sometimes
wrong .

Most of the planets are named
for Greek and Roman nyth-
ological characters

Three gods rode in chariots:
Apollo's chariot was pulled by
borses, Diana’s by hounds, and
Neptune's drawn by seahorses.
The Olympic Games were be-
gun in ancient Greek timea .

Activities

Discuss, on 1 aimple level,
the work of Aristotle—-how
people accepted and believed
his ideas regarding an Earth-
centered-Universe .

Read aloud each day for a
determined length of time.
Make picture dictionatiea for
1 Langxuge assignment. Show
the following gods and god-
desses:

Athens—wisdom
Apollo—tun

Diana—moon

Neptune—sea
Metcury—messenger
Verus—love

Mars—war

Jupiter—king of all the gods

Aet:

Make cut-outa of these three
mythological characters.
Paste black canstruction
papes

Lengwage:
Read to the clag: abour the
history of the Olympics

PE.
Work at some trazk events
—3$0 yard dash, 600 yard
walk-run, standing  broad
jump

Math:

Maik lield, using measure-
ment

Practice using stop warch

16!

Regourcer

Film: Wha! Is Spact?
Prod — EBF

Dist — EBEC
Encyclepaedia Britannica
Films

Film: How Do We Know
The Earth's Shape?

Film: How Do We Know
The Eartb Mores?

Tilm: Hew Many Stars?

Prod—MIS

Dist—M1S

Moody Institute of Science

Educational Film Division

17000 E. Washington Blvd.

Whittier, Californis 90606

Stories of Gods and Hrroes
adipted by Morris Schreiber

The First Book of the

Olympic Gemes

By John ¥Walih

Film: Track and  Field —

Nazrated by Fob Mathias
rod~—!

Dist—UEVA

United World Films
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8 Aerospace Activities—Prinary Level

Concepts To Be Developed

When an athlete is in training,
he eats well and gets plenty of
rest and exercise. He doesn't
smoke.

Colun'bus helped to clear up 2
misconception of long standing.
That the Earth was flat

Coperricus folloved Columbus
and see forth the idea of a sun
centritd  universs, Hic  ideas
were ridiculed

Galileo war an Inalian who ac-
cepted Copernits® jdeas about
the upiverse .
Unlike Aristotle, Galileo  ac-
cepted as true only what he
could prove

A heavy cbject and a light ob-

ject, when dropped at the same

time, fall-to earth simultane-

ously.

B.C. means Before Chrizt

AD. means Anno Domimi, in
the yo:r of our Lord

Galileo developed the telescope.
which pav<d the way to more
accurate 1tudy of the universe

O
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Activities

Health:

The nuise might come is to
Jiscuss with class 2 gocd

healtt prog.am

The children are tested in
the “step-up-step-down" test
to see if they can qualify
for the physical fitness
tzaining and testing required
by the state

Geograpby:

Review the continents and
discuss  the 'scovery of
North and South America

Discussion

Read aloud and discuse the
Tife of Galileo

Science:

Read alour and  discuss
Galilea's Liws of falling ¢b-
jects  1ake turns dropping
s lighe and a2 heavy objece
simultaneously to determine
whether one would fall 1o
the rrourd fins.

Sccisl Studier:

Make a timeline to be placed
on the bulletin bosrd. Hui.e
the childrea draw pictvres
and place them at the proper
date.  Begin  with  John
Glenn's flighr 1nd work
backwards, adding to it dvr-
sng the year

Discuss th difference be-
tween Ga'lieo's telercope and
the telescope st Mount Palo-
mar.

1P :'

Resources

Glilzo
Author: Gregor A. S. Scrib-
ner, 1965, Grada 2-7
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AEROSPACE ART

Draw or pzint pictures of a space pilot.
Draw or pzint pictures of a moon station.

Draw or paint pictures o. the “man un the moon”
or other figures imagined on tke moon.

Draw or paint pictures of a trip to the moon.
Make a glider or airplane out of paper.

Build zn airplane out of blecks.

Build an airport with blocks.

Draw or paint different kinds of clouds.

Draw or paint pictures of different kinds of air-
planes, then make them into a mural.

Build a space capsule with blocks.
Draw or paint pictures of planets.
Draw . picture of a moon station.
Draw or paint pictures of space adventures.
Draw or paint pictures of rockets.

Make a rocket of cardboard tubes. Make an oatmeal-
box capsuls for 2 monkey, using clay and cotton
to fit and pad it.

Make clay monkey to fit into the capsule.
Draw or paint pictures of the moon in phases.

Draw or paint pictures of the moon. Show the surface
in the detail.

Make a picture hook of different kinds of airplanes.

Make silhoucttes of common kinds of airplancs. Use
them as flashcards.

Have an exhibit of model airplancs.

From sturdy boxes, make an airplane large enough
for the children to get into.

Construct a table-model airport.

Draw or paint pictures illustrating the history of
ballooning.

Draw or paint pictures of satellites.

Draw or paint pictures of space travel or of what
might be scen in space.

Build 2 table-model rocket base.
Draw or paint moonscapes.

Make imaginacy moonscapes using clay.

14
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Make gravity pictures with string dipped in tempera
paint. Place the paper on the floor and allow the
string to fall where the gravity will cause it to

fall.
Make a paper-bag space helmet.
Make oatmeal-box oxygen tanks.
Build 2 table mode! of a space station.

Construct a large table-model Mercury capsule using
chicken wire for framework. Cover it with alum-

inum foil. If po.."le make it large enough fer 2
child to get into.

Make a mural of our galaxy in space, showing ap-
proximate location of our solar system.

Draw or paint pictures of ipace vehicles.
Construct Jioramas of an zirport.

Make balloon models and use as mobiles.
Draw landscapes of the major planets.

» ke paper models of satellites. Hang them as
mobiles.

Build a table model of Cape Kennedy.
Make imaginary “moogscapes” with clay.
Make a three-dimensional map of the moon.
Make papier-mache models of the planets.
Build a model Nike base.

Make a table-model lunar vehicle.

Make clay models of different kinds of rockets, mis-
siles and satellites.

Make diagrams of rocket and jet motors.
Make a three-dimensional map of the moon.
Prepare a2 mural of the history of flight.
Mazke models of historical airplanes.

Dress a doll in a inodel space suit.

19
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HOME ECONOMICS
IN
AEROSPACE

When man ventures into the hostile environment of space, he must take
with him all the things he needs to keep him alive and comfortable: food,
clothing, shelter, even the air he breathes and the water he drinks. For protec-
tion during space flight, the astronaut must have a spacecraft especizlly de-
signed to shelter him from the hazards of space. He also requires a spacesuit
which can be pressurized to protect him during exiravehicular activity or in
such case~ of spacecraft pressure failure. For body energy, he must have food
that is highly nutritious and especially prevared to be handled and eaten during
the conditions encountered in space flight.

There are several aspects of space that make sustaining Life 2 more complex
process than it is on the surface of Earth. The factors to be considered are
vacuum or total absence of air, a lick of 1tmospheric pressure, a lack of
oxygen, weightlessness or zero gravity, ioniziag radiation from solar flares which
can be more deadly than the radiation of 2 nvclear bomb, and micrometeoroids
that could penetrate the surface of the spacecraft. In addition, there are ex-
tremes of heat and cold much greater than those encountered on earth.
Terrperatures on the surface of the moon vary from a minus 243 degrees F.
in the dark areas to plus 212 degrees F. in direct sunlight. This is the type of
environment in which man must live and work as part of space exploration.

The environment to which man is normaiiy accustomed is that of earth’s
gravity and atmospheric pressure. To survive extremes outside of these condi-
tions, an adequate environment must be provided. The spacesuit can provide
a suitzable environment in addition to that provided by the environmental con-
trol syste - of the spacecraft.

The spacesuit designed for the crews of NASA’S spacecraft, consists of
four layers v hich fit loosely inside one another. The layers are fastened together
only around the boots, the zipper, the connectinns far the oxygen hoses and
the medical instrument wires. The garment, complete with kelmet and boots,
weighs approximately 30 pounds.

The outside fayer is made of 2 high temperature resist.ne white nylon.
Beneath the outer layer is the restraint garment, so called because when the
suit is inflated, it keeps the sit from billowing. It is waven of nylon net fabric
and designed to allow mobility when inflated. The third layer s treated with
rubber to make it 2" nost airtight. The innermost layer is a smooth soft nylon
layer designed for comfort.

The spacesuit is designed to provide safe protection againtt vacuum, heat,
and coM. This suit is primarily an intravehicular su't and affords little if any
micrometcorid protection. The spacesuit is designed as a backup to function in
the event of pressure failure.
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Air inlet and outlet conncctions are located on the torso of the suit at
waist level. A near 100 petcenc breathable oxygen system is provided to the suit
from storage bottles.

Two pockets, one locaced between each knee and ankle, hold tools for
opening food packages dusing flighe and for cucting pacachute lines if neces-
siry on landing. Two large shin pockets are provided for flighe plan data
tiorage.

Accessories — Gloves are attached to the suit at the wrist with quick
disconnect couplings A small battery pack and two fingertip lights are mounted
on each glove. This provides a small lighe source the astronaut needs when
reading spacecrait instruments while on the dark side of the Earth.

The helmet has a built-in drinking port through which the astronaut can
insert the nozzle of 2 ““water gun™ into his mouth withont removing the helmet.
The helmet provides visibility, comfort, and windblast prctection. The com-
munication system consisting of ear phones and micrcphones is an integral
part of the helmet. Disconnect couplings also attach the helmet to the suit to
facilitate removal or donning.

Three Suits for Each Astromaut—Primary crews are provided with three
suits. All suits, including the boots, gloves, and helmets, are individually tailored.
One suit is for training, 1 second 'for the actua! m ission, and the third is pro-
vided as a backup.

Since the water supply on a spacecraft is limited, the manner of shaving,
brushing teeth, and bathing must be changed.

A shaver operated by a spring motor, lie a windup toy train is used.
It has a built-in vacuum cleaner that collects the cut whiskers—which other-
wise might float around getting into eyes and noses or fouling instruments
because of the weightlzssness ana zero-gravivy atmosphere.

For tecth brushing, they may cither vse a chewing gum somethirg like
one which now advertises its tooth cleaning as well as pleasant taste or a
toothpaste which is treated so that it is cdible The a:tronaut eats the used
dentifrice instead of spitting it out.

For “ssashing up,” they’ll use a chemically impregnated near-lintless clean-
ing tistue, to rrevent water droplets and line from fouling the instrunicnts.

Regardiry physical activity and slecp, the astronauis have no room to
stand up stmghx or lic our flat for rest. The spacecraft limits their movemcnt
because of 2 need to conserve space. Fxercise routines ate done by isomecrics.

HOME ECONOMICS
OBJECTIVES

1. The student will discribe how mans' environmental ncc Is are met in space
flight in terms of seven atmosheric conditions (such as: weightlessness,
lack of oxvgen, etc.}: on type of clothing: three personil hygiene and
fitness habits (such as: shaving, brushing tecth, and bathing;: twn cnita-
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14 Aevospace Activities—Secondary Level

tion procedures; 2nd three problems encountered in providing an adequate
diet (such as weight load on the spacecraft, the weightless condition of
space, and lov residue for waste disposal).

2. The student will be able zo list eight physicai changes (such as: cardiovas-
cular, muscular, and skeletal changes due to weightlessness, negative calcium
balance, dehydration, negative nitrogen balance, etc.) which could take

i place in the human body due to nving in a spacecraft.

3. The student will explain the main use of a low-residue diet as it refates to
; waste disposal on a spacecraft; the lowered caloric requirements as affected
' by physical activity on a space craft; and 2dequate levels of carbohydrates,
fats, protein, vitamins, minerals .nd water as a necessity for optimunt
astronaut nutrition.

4. Given a list of foods, the student will plan a nutritious meal by selecting
only those which are low-residue foods.

5. The student will prepare a low-residue meal and evaluate texture, flavor,
appearance, juiciness, and acceptance on a nominal scale.

6. 7The student will describe in detail the one main method of dispensing water
on a spacecraft for drinking and food recoastitution.

7. The student will be able to name and describe in general the types of diets
under investigation for long duration flights and their feasibility.

8. The student will list eight current techniquss of feod processing used in the
food industry and one example of 3 food characterized by each technique.

; 9. The student will name and describe in general how food for the future may
i be obtained from oceans and lakes and from organic and inorganic sub-
stances.

ENERGY REQUIREMENTS FOR VAR 1U3 ACTIVITIES
DURING SPACE FLIGHT

Lnergy Experditure

tivity Time Rate Toral Performance

(kous) Cal./Min, Calories

Sleep 7 1.2 504

\ Quiet sitting or standing 12 1.§ 1080
Instrumentation 2 1.8 216

Complex neuromuscular tasks 2 2.6 312

Moderate work 1 7.0 _420
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Acrospace Activitios—Sccondary Level 15

The diet contains about 150 grams of fat, 310 grams of carbohydrate, and
80 grams of protein fer a total of 2800 calories. The urine volun.e on this diet
would be about 800 milliliters per day. The fecal losses are minimized by the
use of low.residve foeds. The diet contains about five per cent crudz fiber
and resules in an average daily outpuc of 30 to 85 grams of feces. Three liters
of water per day are included with this diet. Since astronauts are busy and pre-
occupied, wate: intake must be programmed into the daily schedule. Salts to
provide levels about 10 per cent above earth allowances are added to provide
calcium, magnesivm, potassiura, and sodium. Liberal allowances of ascorbic acid
and Vitamin E are included. Orther vitamins are provided on the basis of the
recommended allowances.

NUTRITIONAL NEEDS ON LONG DURATION FLIGHTS

Environmental conditions in space such as weightlessness, heat and cold,
wearing of pressurized suits, inactivity, and cabin temperature may produce
more definite changes in nutrient requirements on long duration flights.

On long-term space travel, the effect of prolonged inactivity could cause
a negative nitrogen balinte. Alio, a prolonged constant cabin temperature
coild lower the basal metabolic rate thus lowering the energy requircments of
maftl.

The sweating process plays an important part in determining energy re-
quirements of men exposcd to solar radiation or high temperatures. Considerable
nitrogen is lost in sweat, An increase in protein is necessary under conditions
that produce a great deal of sweating.

Another change in nutritional needs may be due to the continuous wearing
of pressurized suits for extended flight explorations. A diet of precocked
freeze-dried foods seems efficient in supplying the necessary nutrient require-
ments. During perivds of inactivity, while wearing the pressure suit, there is
no need to increase the nutritional requirements. However, during periods of
exercise, both water and energy requivements need to be increased.

The water requirements far long duration space flights are very important.
Both caloric requirements and water requirements are strongly affected by
physic<l activity, thermal envirooment and clothing. As 2 minimum, two liters
of fluid sheuld be provided daily with provision for 2dditional water, if neces-
«ary. Of this amount, one to one and onc-half liters become urine and one Liter
becomes water vapor, leaving the lung surfaces and the skin as “insencible”
perspiration. [f 2ny visible perspiration occurs, the water requirement may rise
to many times the badic value, Tven if there is no visible perspiration, as in the
hot, dry desert, water nceds rice sharply with the temperature. Sonie water is
made from food that is eaten. In the metabolism of carbohydrates such as sugar,
about one gram of water is formed for every grain of food.

The dictary rccommendation of long duration space flights is that che
dier be as simple as possible with the mximum vse of natural feods. The dict
preferred 35 a liquid formula o one which cin be rcconstituted to liquid or
semi-liquid form. The caloric requireraents for a 190 pound man should provide
2700 to 32<0 calories per day of which 12.5 per cent are protein, $2.5 to 37.5
per cent carbulydrate, and 30 to 3% per cent far.

ERIC o

o 2



ERIC

Aruitoxt provided by Eic:

o

16 Arrospace Activitics—Secondary Level

Evolving from this new interest in nutriricual needs for space travel has
been a new technology entitled Gastronautics. Gastronautics is “a new inter-
disciplinary technology—astrophysiological dietetics—regulation of diet con-
sistent with the normal functioning of an organism beyond the carth environ-
ment.”

Packaging of Foods for Flight — Early space fecding was mainly that of
serving lignids and semi-solid foods from collapsible squecze tubes. These
tul ;2 were like aluminum toothpaste-type tubes with a nontoxic food grade
o1 2:ac inside coating. These special coating materials were applied to the inner
surfaca of the aluminum tubes to prevent formation of hydrogen gas, which
would have resulted from reaction between the metal and the acids in certain
foods, such as applesauce. Precision filling and sealing techniques were devised
to eliminate any trapped gasses which might expand and rupture the container
when the pressure in the spacecraft cabin was reduced. A new gasketing ma-
terial was developed to increase protection against leakage or spoilage during
storage. Special »1-the-tube sterilization techniques were also employed to pre-
serve the contents. The average tube of food weighed 5% ounces, with the alu-
minum tube accounting for a large proportion of this weight. The weight of
the tube in proportion to the weight of the food was considered to be too high,
but subsequent development of a lightweight plastic container helped to over-
come this problem.

The food in these tubes is transmitted to the muuth of the astronaut by
applying -essure to the tube. The food is fed into the mouth through a three
and one-half inch polystyrene pontube which screws onto the aluminum tube
and cuts ope~ the tube when it is attached. During space flights, when the
space suit mav not be pressurized, the face plate can be opened to allow the
food to be squeezed directly from the tube into the mouth. But if the space
suit is pressurized, the pontube must be used and it is inserted into an opening
in the face plate of the suit.

For foods which neced reconstitution with water, a package was designed
with an enclesed aesceptic tube which extends to submit water and t.;ough
which the food was directly fed into the mouth. This packaging was traniparent
to enable the astronauts to identify the foods. This laminate vwas developed to
provide adcquate heat sealability, very low water vapor permeability to protect
foods against 1aoisture pick-up and oxidation, and durable erough to meet the
stresses of re.onstitution of foods.

The sandwiches, bacon and fruit cake packages were provided with a pull-
tab arrangement for dispensing the food. The dirpenser for bite-size picces was
made of Piexiglas and contained a pull-tab and a closure flap of polyethylenc.
The astror auts remnoved the bite-size picces by hand and placed them directly
in the mouth while the face plate was open. In the early flights, a water-proof
polycthylene mitten was worn over the pressure suit gloves for sanitation
purposes.

FCOD CONCEPTS FOR LONG DURATION FLIGHTS

Long duration space flights have been considered to be of three months
duration or longer. Weight, storage, waste disposzl, and water supply will be
of prime concern on these flights. In order to minimiz: storage and weight,
several types of diets have been proposed.
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Investigated Diets

Taking an energy pill instead of eating 2 meal is mo1~ like science fiction.
Mealtime is an important part of the day for che astronauts in order to avoid
monotony. The energy pill concept, not highly favored, would require 90 large
size capsules for the protein, minerals, and vitamins and 250 capsules in the
form of fat to provide 2200 to 2500 calories per day. The psychological and
physiological aspects of consuming such a farge number of pills per day afmost
rules ou* this concept.

Another proposal is to increase the body weight of the space traveler be-
fere flight and he will then utilize this increased far during space flight. This
would be similar to a semi-starvation diet. The psychological aspects of this
semi-starvation diet inake it nonacceptable.

A third diet concepe is the use of liquid formula diets containing chemiczls
for a well balanced diet. The levels of all nutrients must be adequate if j¢ s
to be used as the only food source. This diet provides 20 to 49 calories per
fluid ounce. The advantages of this diet are that it would shorten food
preparation time and provide sterile food.

Synthetic diets for space programs have also been studied. The chemica!
diet consists of proportions of L-amino acids, the required water-soluble and
fat-soluble vitamins, pertinent salts, glucose and ethyl linoleate as the source
of essential fai. Only distilled water may be added to the dict. Studies on this
diet have demonstrated that there were no adverse physiological or psychological
effects. The physical statns and psychological outlook after consumption of the
diet was good. Feca! residue was strikingly reduced. The major advantage of
this diet is that onc cubic foot of the diet will provide a 154 pound astronaut
with all the required rutrients and 2830 calories per day for one month. In
addition, this synthetic diet is completely water soluble, low in bulk, com-
pletely digestible, and has good storage stability.

Each day, an average man requires, in addition to about 2 Jb. of oxygen,
almost 7 Ib. of water, and approximately 2 Ib, of food. This is his intake. His
output consists of about 212 Ib. of carbon dioxide, almost 8 1b. water, and
just 2 small amount of solids, urea, and minerals. Thus, he consumes the
equivalent of his weight in about 15 days. In only 6 months, he takes in about
a ton of oxygen, food, and water. On extended missions, it will be prohibitive
to carry along all these supplics, and it will be nccessary to use some of man's
output for developing an input.

Current Innovations with Nutrients

Some unique ideas and innovations with the use of autrients are being
investigated for space flight. Clothing could be made of fibers spun from soy
bean, casein, and zien. The United States Department of Agriculture has
already developed fibers from egg whites and chicken feathers.

There is 2 possibility of using edible structures for the design of space-
ceaft fuel tanks, rocket motors, and lunar rocket launch facilitics. Other
ideas include the use of transparent sugar castings as a substitute for optical

26 .
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18 Aerospac. Activitics—Sccondary Level

gliss; glue and adhesives from fish, animal prozein or starch; paper from soy-
beans, egg albumin or starch; and ink from vegetables.

The astronaut of the fu.ure who undertakes a space journey lasting from
two to four years may receive a complete meal by chewing a concentrate the
size of a licorice stick. The meal stick which is being developed will contain
all the necessary vitamins, minerals, and calories of a full meal.

Investigation has gone into the synthetic development of high energy
metabolites which are compounds having a greater density of calories for a
given weight than the usual source of calories. These have been studied to
fessen the weight and volume of food. Two campounds that have a caloric con-
tent higher than carbohydrate are being tested for consumption by man, These
compounds are 2.4 di-methyl hepatanoic acid (2,4-DMHA for short) and 2-3
butanediol and do not exist in nature. They were designed entircly from con-
sideration of biochemical and physiological energy requirements. Tt has nor
been advocated that the next astronauts carry a liquid diet of 2,4-DMHA and
1,3-butancdiol, even though all kinds of terapting flavors could be added.
A great deal more study is needed before it can be fed to humans. This is the
first time a nutritional source has been designed that is potentially more ef-
ficient than nature. Always before the attempt has been to imitate nature.
Because future space travelers will probably live on nutrients recycled from
their own body wastes, this type of food may serve as “lifeboat rations.”
When the space traveler leaves his ship, these nutrients rnay be just what he

needs.

The chemical synthesis of proteinoids froni amino acids to go along with
the synthetic vitamins is another possible food source. This chemical syathesis
must be inexpensive and simple to operate for long duration space flights,
These proteinoids have an acceptable taste similar to grilled fish in cither the
raw or roasted state.

Water that can’t leak has been investizated. It's stored like jelly. Tt turns
liquid only when squeezed, and becomes like jelly 1gain when the pressure is
relaxed. A substance somewhat like the gelatins used in ice cream which s
edible could be put in an astronaut’s drinking water or his soup. Since in space
there is no gravity, water tends to ball up—form in droplets and this
makes it hard fer an astronaut o transfer it from onc conc2iner into another
contairing dried, powdered food. There is 2 tendency for the droplets to escape
and drift around in the cihin, Subscquently, this new gclled water docs not
break up into droplets. If some <hould cccape, it hecomes a gelatinous mass
and simple to recover. Tt's not likely to float around and short cut the
circuitry. When a glass of this water is turned upiuide down the liquid remains
in the open glase. Tt can be spooned out, or transferred to a plastic squecze
bottle and can cven be served cold.

There has been investigation into the development of a building material
made from cdible contents. This matrial contains hominy grits, powdered
milk, cornstarch, flour, and powdered banana flakes. Tt is harder than fiber-
board and contains 300 to 400 calories Per 100 grams. For emergency food,
it can be ground or soaked for 24 hours to make a cereal having a hunana
flavor. When molded in sheets and coated with a removable film liminate this
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Aerospace Activities —Sccondary Lerel 19

edible material can be utilized for structures in ipace stations such as instru-
ment panels, bunks, clipboards, walls, packaging and compartment dividers.

Many of these new nutrient ideas need miuch research before they can

actually be ntilized for space flight.

-

SUGGESTED ACTIVITIES

The student might collect pictures of astronauts’ spacesuits and discuss
the reason for the types of construction and the fabrics used, as relates to
space flight.

The students could be divided into grcups. Each group plans a meal and
presents to the class, through demonstration, what would happen to cach
type of food if eaten under the conditions which exist in space.

The student could develop a written list of physical changes which mighe
take place in the human body due to living in a spacecraft. Class discussion
could evolve from these lists.

The students could plan two nutritionat dailv menus. One menu planned
for a very active man and requiring a high caloric level. The secand menu
planred for a little-active astronaut and requiring a low caloric level. A
comparison of the two menus could stimulate a discussion on caloric re-
quirements.

Utilizing the daily menu planned for the astronaut which contains a low
caloric level, the students might evaluate the menu to dercrmine if they
had provided adequate proportions of carbohydrates, protein, and fat.

From a list of astronaut foods, the students could plan three meals. One
meal for a Mercury flight, one for 2 Gemini flight, and onc for an Apollo
flight. The three meals might then be cvaluated for adequate proportions
for the necessary nutrients.

Menus for Gemini and Apollo flights could be shown ta the students. The
students might evaluate the menus to determine whether each food would
or would not be acceptable for spoce flight.

A discussion might be stimulated on the reasons for ecstablishing strict
weight, volume, packaging, and nutritional requirements for space food.

To stimulate discussion of the eating of space foods on a spacecraft, the
teacher might puree some food in 2 blender and scal (he purced food in
small plastic bags. The students might clip the corner of the plastic bag
and squecze the food into the mo:th as he astronauts would do on flight.

A discussion might be developed on how the production of space food has
influenced the production of certain consumer feods.

The teacher might have tFe students develop a tist containing possible
means of votaining foods for the future, in the event the world food sup-
ply would run short. A discussion on foods of the future might evolve
from these lists.
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VOCABULARY LIST

' 1. orbit

i 2. satellite
! ). vacuum
! 4. meteroids
$. probe

’l §. planet

! 7. eleptic

: 8. cratet

i 9. sound barrier
10. payload
11, solar cell

12, fuel cell

13. freez-dehydrated
14. telescope

15. radar

16. tefemetry

17. life-off

18. potable

19. pressure suit
20. posigrade

21. retrograde

22. [unar rove,
23. mare

24, solar wind

25. ultra violet
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26.
27.
28.
29.
30.
3L
32.
33,
34,
35,
3¢,
37.
3s.
39,
40.
41.
42.
43.
44,
45.
4.
47.
48.
49.
50.

jonosphere
atmosphere
rocket burn
orbital period
second stage
retro rocket
heat shield
ablation
rendezvous
docking
module
spacecrafe
launch vehicle
supersonic
hypersonic
touchdown
computer
lupar
meteorite
atomic power
sublimation
eclipse
aeronautics
sonic boom

countdown
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THE SOCIAL STUDIES
AND AEROSPACE

THE SOCIAL IMPACT OF AVIATION UPON SOCIETY
I. Aims and Objectives

I

Ihis unit is designed to help students:

1. Understand the national and international problems created by aviation,

2. Become  ware of the part played by research in aerospace development.

3. Appreciate the services and responsibilities of all phases of domestic,
international, and military flying.

4. Reaiize the growing interdependence of all people through aerospace
development and related fields.

S. Appreciate the changes brought about in geographic relationships by
the elimination of national boundaries and the changing concepts of
time and space.

6. To comprehend mure fully the magnitude of occupational opportunitie.
offered by the aviation indus ry.

Outline of Unit Content

This unit is designed to help the student:
1. Urderstand the national and international problems created by aviation
through the study of:
1. Customs and conditions
b. Language barriers
¢. Climatic conditions
d. Geographical relationships

2. Understand the social impact upon the community where research
centers are locoted.

3. Appreciate the scrvices of all phases of air transpostation by studying:
a. Military uses of the airplane
b. Public uses of th= airplare

+. Study the mobility of vur society and the psychological and sociological
effects of it due to the chanring cortepts of space and time.

5. Understand the growing inrcrdependence of all peoples through aero-
space development and relarcd fields.

Personnel

Education and training

Accounting and finance

Supply management

Data inanagement and processing

Weather

Behbavioral science

Maintenance and engincering

Aircraft control

Acerospace medicine and foods
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6. Study the magnitude of occupational opportunities offered by the
aviation industry.

II1. Suggested Student Activities

1. Make a bulletin board showing job opportunities in aviation.

2. Field trips to a local airport to see what various occupations are em-
ployed there.

3. Write to foreign embassie: aud obtain weather information and
terrestrial conditions.

4. Make a map showing locations of various materials used in the con-
struction of aircraft and spacecrafe.

$. Make a map showing locations of research centers.

6. Engage the pupils in a Pen Pal Clvb with students from fnreign
countries.

7. Keep a notebook on the social, psychological, and physical changes
and influences effected upon our society due to the “Space Age.”

SOCIAL STUDIES AEROSPACE CURRICULUM DLEVELOPMENT

The goal of aerospace education is not to make every student a professional
pilot. The primary objective is to help all students understand the economic,
social, rulturai, and technological implicat'ans involved in aerospace—its op-
cration, its p-oblems, and most of all its possibilities. Because aerospace is such
a dynamic and growing field, new problems and new areas are constantly
arising, making it nccessary to make changes. Because it is not static, what may
be an adequate arswer to any givia problem today may not be an adequate
answer tomorrow. One of the most important aspects of a student’s education,
therefore, should be to learn that while the techniques of problem solving may
remain the same, no solution can be considered final. This conclusion has been
dramatically demonstrated in the Mercury to Apollo missions in reaching the
moon.

A study of the impact of aerospace is beneficial whether or not the student
continues with any phase of acrospace or ever gets a pilot’s license. All students
who take 2 course in chemistry will not become chemists just as all students
learning about aercspace wiil not become astronauts.

Aerospace cducation bas unlimited possibilities and responsibilities to be
a part of the fabulous future of the ficld of flight.

Government Involvement In Aviation

I. Aims and Objectives

The specific aim or objective of thic unit is to help the scudent realize
that our air space is our greatest nat onalfnatural tesource, and as such
nec-ssitates government involvement . nd supervision,

1. Outline of Unit Content
This unit is designed 1o help the student:
1. Understand why our government is involved in aviation and acrospace.

2, Military development and security
b. Space exploration
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Aerospace Activitics—Secondary Level 23

c. Airport development
d. Airway systems development
2. Understand how our government is involved in aviation and aerospace.
Laws cencerning Air and Space
Intecnational regulations
Federal regulation of aviation
Economic regulations and aviation
State regulation of aviation
Local regulation of aviation

™™o Lo o

111. Suggested Fapil Activities

1. Make a pie chart showing S5 of Military aircraft, General Aviation
aircraft, and Commercial 2ircraft.

2. Prepare a bulletin board illustrating the advances in Military alzcrafe.

3, Spacemobile visit illustrating aspects of the space program.
Invite guest speakers to speak on such subjects as:
a. Airport management
b. Air contro!
¢. Registration of aircraft and pilots

5. Field trips to FAA Academy in Oklihoina City (if "»ation will
permit).

§. Trace the development of Federal regulation from the Federal Air Mail
Act of 1925 to the present.

7. Study how the FAA investigates aircraft accidents.

AEROSPACE TERMS

Aerodynamics

The science that treats of the motion of air and other gaseous fluids, and
of the forces actiag on bodics when the bodies move through such fluids, or
when scch fluids move against or around the bodies.
Air densivty

The 1atio of the mass of air to jts volume, expressed as its weight per
uni: of volume, e.g., 1 kilogram per cubic meter.
Aicfoil

A surfice which furniches fift, thrust or control to the vchicle.
Airspeed

Tha speed of an aircraft in relation to the air through which it is passing.
Airway

An air route along which aids to air navigation, such as beacor lights,
radio ranges and direction finding facilitics, and landing fields are maintained.

Altimeter
An instrument for indicating the relative altitude of an airplane by
measuring atmospheric pressure,

32
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Animometer

A device for measuring the velocity of the wind, in common use at air-
ports.
Apogee

The point in an cllintical orbic around earth which is farthest from earth.
Apollo

United States program with the objective of ezrth-orbiting a space
laboratory, launching astronauts to the vicinity of the moen, and landing a
man on the moon, and returning him to earth.
Astro

A prefix meaning "“star” or “stars” and, by extension >metims used as
the equivalent of “celestial,”” as in astronautics.
Azimuth

The initial angle or direction between true North and 2 great circle course.
Bernoulli’s Principle

As the speed of a confined fluid increases, the fluid pressure decreases.
Bioastronautics

Astronautics considered for its effect upon animal or plant life,
Center of Gravity

The point through which the resultant forces of gravity acts no matter
how the body is oriented.
Cenxrifuge

A large motor-driven apparatus with a long rotating arm at the end of
which human and animal subjects or equipment can be revolved at various
specds to simulate very closely the prolonged accelerations cncountered in
high-performance aircraft, rockets, or manned missiles.

GENERAL SCIENCE AND EARTH SCIENCE

IN AEROSPACE
Unit: Aviation
Topics: History of Manncd Flight
sample reference—FAA films
History of Aircraft Development
sample refercnce—Smithsonian Institute booklets
Aircraft Construction
sample reference—Piper Aircraft booklets
Forces Acting on Aircrafe in Flight
sample reference—Jeppesen and Corapany
Function of Aircraft Controls
sample reference-—Sanderson Company
Flight Mancuvers
sample reference—FAA films
Atmospheric Characteristics
sample reference—FAA, Weather Burcau
We thet Map Intecpretation
sample reference—FA A, Weather Bureau

Radio Cmmunications
saraple reference—CAP, FAA

O
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Air Traffic Rules
sample reference—FAA
Aerial Navigation
sample references—FAA, CAP, Sanderson Company

Suggested Activities:

1.
2

3

-

Have students bring a collection of aviation magazines.

Have students bring newspaper clippings concerning aviation to place
on the bulletin board for the aviation unit study.

Invite a local airport operator to speak to the class about aviation of
the area.

Visit the local airport, with assistance of the local airport vperator.

Visit a nearby FA A Flight Service Station.

Have students bring model airplanes for 2 hanging display during th
unit of study.

Invite a representative of a model airplane flying <lub to spesk anl
perhaps give 1 flying demonstration for the class.

Have an in-class contest of paper airplane, kites, glider, rubberban i
powered planes and gasoline pow.rcd planes.

GENERAL SCIENCE AND EARTH SCIENCE

Unit: Space Flight
Topics: History of Rocketry

sample refezence—NASA films
Rockets and Newton’s Laws
sample reference: Holt Company,—ULibrary of Science
What is a Satellite
sample reference—NASA Films *Publication.
Kinds of Satellires
sample reference—NASA Films
The Universe
sample reference—Film "Universe”—NASA
Manned Space Flights
sample reference—NASA Film
Taking Earth's Envirenment Into Space
sample refercnce—NASA Films
Space Flights to Other Plancts
cample reference—NASA Films

Suggested Activities:

O
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As a cliss project have the students build 2 mobile of the solar syst 1
As a class project have the students build paper models of spacecraf:

Have the class simulate 1/6 gravity of the moon by suspending 577 -
the weight by a rope to an overhead support.

Have the class build model rockets.

Have a2 model rocket contest by judging both the appearance and 2
tude of the rocket when it 1s fired.

Have the students build a mock-vup space suir.
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7. Have a contest of the student’s drawings and models of a proposed
vekidle to travel on the moon.

8. Have the class build a model of a space station large enough to house
50 people and show where all the various types of equiprazat would be
located.

AEROSPACE EDUCATION
IN THE LIFE SCIENCES

Suggested areas of approach:
I, Environmental Biology

A. Biosphere—general d'scussion of the film of life

B. Exosphere==general discussion of the film of life

C. Life support systenis to be considered in both biosphere and exosphere.
Oxygen content control

Pressure—both normal air pressut » and artificial pressure
Thermal control

Water

Food

Waste control

Hygicne

Radiation ettects

Protection—radiation, meicorites, etc.

[¢. Contamination

N, Implemznting support systems in cxosphere

W N R =N~

I, Physiological Aspects of Aerospace

A. Physical effects: such as
Circuvlation
Respiration
Pressure
Weightlessness and muscle-tone relationships
Dehydration
Fatigue
Various physical conditions such a- hypoxia, hyperventilation,
flicker vertigo, coreolis effect. etc.
8. Visual oricntation
9. Cosmic radiation
10. Possible metcoroid bombardment
B. Psychological Effects
L. Requirements and t.aining
2. Stress
3. Phobias
4. iong periods of jcolation
5. Induccd hiberation studics
C. Acromedicine
1. Experimertation—past and present
2. Medical technological advances
a. Cardiovascular monitoring devices

N S
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. Electrostatic cameras for monitoriag patients
. Hea:t valve improvement
. Transducer transmitter that relays intestinal data
. Laser surgery
. Aids to blind and deaf
. Walking wheel chair
. Other bionic devices
D. health Education
1. Safety
2, Fitness
3. Personal hygiene

T 0 an o

E. Effects of biological clocks (inte.raption of normal cycles)
1. Man
2. Animals
3. Plants

5 III. Genetic Effects — Mutations
| A. Radiation
B. Weightlessness

Suggested Labo.atory Exercise:

Procedure:

Select two containers, one of which will casily fit into the other. Affix pointer
to the top of the smaller container. Use glue to fasten the stick. Drill a hole in
the center of the bottom of the larger container. The diameter of the tole
should allow the oue-hole stopper to just enter. Adjust the beight of the tube
to the top of the container.

To Tube A attach a length of rubber tubing and affix the other end of this
tube to the center of large container. Tube B should be attached to a piece of
tubing which will be pinched shut after potassium hydroxide is added. The jar
can be weighted with sand so that it <inks in 2 pan of water. Ice can be added
to the water to produce varying ambient temperatures within the jar.

As the test animal consumes oxygen, the small container will sink in the water
cf the large container. The change in levels can be observed on the scale. The
marhings on the scale can b~ calibrated by introducing known amounts of air
into centainer through the attached hose. Make several calibrations.

Once the scale is calibrated, you are ready to begin experimentation. Place 2
test animal in the jar. Stopper and attach the rubber hose of Tube A to the
center tube of large container. Add saturated potassiam hydroxide to fill bend
in Tube B. Stuff cotton into the bent end. Close the other end by pinching the
rubber tube with a pinch clomp. The potassium hydroxide in the cotton will
1 remove the carbon dioxide exhaled by the . nimal. Why is this necessary? Record
the original level of air in the smll container and allow the test animal to
remain sealed in the jar. Add ice 1o the water surrounding the jar and maintain
a constant temperature while oxygen consumption is being recorded.
Determine the volume of oxygen consumed per minute for several ambient

———, St o
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styrafoam
cup

scale

can

water

KCH wick
tube “B"
add ice here

cooled water

temperatures. This can be calculated from the total oxygen consumed divided
by the total time of the experiment.

Example: 30 cc of oxygen in 10 minutes = 3 cc of oxygen consumed per
miuute.
Determine the minute oxygen consumption rate for 20°, 15°, 10°, 5°, 0°
Centrigrade using room temperature s a control. Graph the results.
Discussion:
1. What conclusions can you make about the effect of arabient air temperattre
on metabolic rate?

2. Which ambient air temperature provided the minimum metabolic rate?

3. What additional factors would have to be considered before this temperature
could be used within space suits?

Additional Investigation:

This same apparatus may be used to investigate severa) space problems. Here
are 2 few problems that are currently being considered by space scientists:

1. To what extent does hypothermia induce drowsiness or sleep?

2, How might the reduced activity asscciated with hypotherraia affect the
astronaut’s ability to rapidly recover maximum performance efficiency?

3. Could hypothermia provide relicf from the psychological and physiological
problems associated with long-term confinement and boredom?

1, }n v}:hat ways could forced actronaut hiberation be beneficial for long space
hght?

§. Compare the metabolic effects of hypothermia in homeotherms with poikila-
therms as a simulated study of estivation and hibernation.

(This laboratory exercise and many more may be found in the NASA publica-
tion “Space Resonrces for Teachers—Biology.”)
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INDUSTRIAL ARTS AND SPACE TECHNOLOGY

Industrial arts has heen defined as the study of tools, materials, processes,
products, occupations, and rclated problems of America’s industrial society. As
such the profession of industrial arts teaching necessarily concerns itself with
those societal developments which have relevance to its area of study. America’s
space program is such a development. In the effort to increase mankind’s
knowledge of the heavens and the earth through the use of manned and urn-
manned spaceflight, America’s space program has developed new tools, new
materials, new processes, as well as new jobs, unhcard of 10 years ago. It has
peevided great impetus to accelerating advancements and developments in
science and technology, and the resulting changes in patterns for living.

Space is the new frontier of science and technology; and if industrial arts
is to give students an insight into American industries, teachers must be more
concerned with space age technology. The image of industrial arts will be
greatly improved in the eyes of the students, parents, administrators, and the
lay public when teachers introduce these changes to shop and classroom teaching.

SPACE AGE APPLICATIONS OF
INDUSTRIAL ARTS TECHNOLOGY

Drafting:
Ellipses to show the orbit of a space vehicle, the sun and the planets.
Booster engines and stages.

Assembly: Draw the following:
Saturn V Rocket
Pipe cutting tool
Portable power tool
Chart case

Other areas are:
F1 ctronic drawing
S' .t metal drawing
Pictorial drawing
Architectural drawing
Structural drawing
Plumbing drawing
Charts and drafts

NASA Tech Briefs are available which give detailed information in cach
of the above areas.

RELATIONSHIP TO INDUSTRIAL ARTS

By this time you have beconie aware of the magnitude of the aerospace
industry; an inductry cncompassing nany people working in many kinds of
jobs. This space age industry can be said to be made vp of a number of other
industrial organizations, as shown in Fig. A. Space vehicles require products
made of ceramics, plastic, and metal as well as the power and clectronic
compenents. It is evident that industrial arts can make a significant contribu-
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30 Aerospace Activities—Secondary Level

tion to understanding the acrospace industry because it, too, is concerned with
the same areas, as wre shown in Fig. A. Industrial arts students work with the
principles and the skills necessary to produce, propel, and control spacecrafe.
Fig. B shows graphically the kinds of systems present in these crafts and gives
further evidence of the many opportunities for industrial arts teachers to help
acquaint their students with the products and processes of the space age.

Fig. A

Fig. B

TYPICAL AEROSPACE OCCUPATIONS

aeronautical engineer
aeronautical draftsman
design draftsman
plumbing draf:sman
electrical draftsman
mechanical engineer
aircrafe designer
machinists

tool and die makers
welders

riveters

heat treaters

jig builders

press and shear operators

model maker

attern maker
rathe operators
instrument maker
telephone engineer
television repairman
radio electrician
electronic engineer
tcuck mechanic
diesel mechanic
rocket engine mechanic
photographer
plistics fabricator
ceramics engincer
mock-up builder

\ A complete coverage of this subject is in the NASA publication ' Space
Resources for the High School Industrial Arfs.” “Industrial Arts Resource

E lC ; Units.”
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PRIVATE PILOT GROUND SCHCOL COURSE

1. Intreduction

We feel that the high schools in the state of Oklahoma should make every
effort to incorporate aviation and aerospace inform:tion into every subject
course where it could be inserted by reason of its curreot interest, its motivating
assistance and its logical application in the sequence of study.

In schools which can introduce 2 separate course in the subject aviation or
aerospace, it is recommended that the foliowing be offered in the general
cducation curriculum as an elective, one year (two scmester) course.

This course is general and introductory or expleratory, not tarminal in
nature. No prerequisites are set, but the course is designed for use in grades 10,
11, and 12.

It is further suggested that teacher qualification include some evidence
of a sfrong interest in aviation.

II. Objectives

1. To prepare 2ll students so that they may participate in a society strongly
influenced by the growth of aviation ard space exploratinn.

2. To introduce the student, through highly motivational subjccts of aviation
and space, some disciplines of various a:ademic fields. This would include
an adequate reading and speaking vocabulary pertinent to acrospace.

3. To furnish all students opportunitics for carcer exploration in erospace.
To provide a flight experience for all students desiring it.

To provide some students aviation ground schoo! and/or vocational and
technical training in aviation skills.

8. To establish a collection of aerospace materials available to both school and
community.

The objectives of thi. coursc would be reached by different options in
course content. Tt is reccommended that the decision of a specific combination
of these options be left to the individual school, dependent upon their facilities.

O
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PATH OF LEAST
RESISTANCE

PRE-FLIGHT FACTS

METEOROLOGY

NAVIGATION

RADIO NAVIGATION

ERIC
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AVIATION EDUCATION

Private
LESSON Ovrienlation
REFERENCES Sanderson Teacher Education Manual,
Flight Instractor’s Handhook, Fed-
era] Aviation Agency, 1944
OBJECTIVES Indoctrinate teachers 1o course meth-
ods, teaching technigues, the need for
aviation instrucrion in schools and
administrative coniderations.
ELEMENTS Aviation Statstics Administration
Objectives Methodology
Organization Evaluation
SCHEDULE Lecture :13 minutes
Show Sanlerson film.
strip, "Path of Least
Resistan;e” 130 minutes
Questins 13§ minutes
EQUIPMENT Private DPilet Manual (1) to ea,
student
DuKane Projector and filmstrip
Blackboard

TEACHER EDUCATION MAN.
UAL (1) to each student

Orient teachers to Teacher Training

INSTRUCTOR'S

ACTIONS Course
Show filmotrip
Answer quertions
STUDENT'S Register
ACTIONS

Sign class roster
Introductions

A<k quretions regarding course

EVALUATION  Nut required for orienrs »nn sextion

41
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Aerospace Activities—Secondary Level 33

AVIATION EDUCATION

LESSON
) it
REFERENCES
threed e

A Fowy OBJECTIVES
ECEMENTS
SCHEDULE
EQUIPMENT

:»%«_é_:ﬁ: INSTRUCTOR'S
ACTIONS

Private

Pre-Flight Facts (Section A)

Privete Pilot Manugl, Pre-Flight Facts,
Sanderson Films, Inc.

Flight Instructor’s Handbook, Federal
Aviation Agency, 1964,

Avistion Piychology Maenual  for
Flight lastructors, H. J. Holmes and
Thomas Hogan.

Acquaint teachers (students) with
aircraft components and the four
forces.

Aircraft Components The Four Forces

Wing Lift
Power Plant Gravity
Empennage Theust
Landing Gear Drag
Fuselage
Introduction of filmstri, :10
Pre-Flight Facts, Secrion A
S ow filmstrip 40
Question and answer session 120

DuKane Projector

3anderson Filmstrip—Pre-Flight Facus
Section A

Blackboard for post filmstrip
instraction

Modcl airplane with moveable con-
trols

Swagested Ilustretions for overbead

projector:
1. Aircraft Components §. Propeller
2 Wing Structure 6. Airfoil
3. Power Source 7. Lift

1. Four Forces

Serve as a discussion leader following
the showing of the film:trip.

Typicel qurslions:

What is the main function of the
wing?

What is the role of the wing in pro-
ducirg life?

Nlustzate the four forces acting on
an aircesft in flight, (Use Black-
board)

What are two ways to recover from
a1 seall condition? (Use madel plan:
to iflurtrate)

What are the four stroker of the
engine power tycle?
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STUDENT'S
ACTIONS

EVALUATION

What is the purpose of the empea-
nage?

Demanstrate of show how the pro-
peller develops “thrust.”

(In addition to the above questions,
it is suggested that the teachers use
the questions outlined in the Sander-
son Programmed Leirning System)

Discuss objectives and resolve above
questions,

Reiirw the major concepts Presented
in the fitmstrip.

Demonttrate as many of the concepts
as po <ible using a blackboard, model,
ar 3 visual aid.

The lesson is complete when the ctu-
dent teachers can explain, illustrate,
describe, define, discuss or formulate
the ideas presented and communicate
their ideas to others.

[
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AVIATION EDUCATION
Private

: LESSON Pre-Flight Facts (Section B)

REFERENCFS Pritate Pilot Mansal, Pre-Flight
Facts, Sanderson Films, Inc—Sec. B
Flight Instructor's Handbook, Feder-
a} Aviation Agency, 1964,

OBJECTIVES Develop 2 basic understanding of the
three axes: yaw, pitch and roll, clong
with the aircraft control system, the
trim system, vacuum system, and
electrical system,

‘ FLEMENTS The Three Ares Aircraft Coutrols
. Yaw Axis Ailerons
; Pitch Axis Rudders
Rol} Axis Elevators
: Seabilaters
; Wing Ilaps
Trim Systems
Teim Tab
Adjustable Stabilizer
Moveable Tail
Vecuum Syitem Electrical Sytiem
SCHFDULE Introduction of filmstrp
Pre-Flight Facts, Scction B an
WIARE Show filmstrip 140
Re 1 STRORE Question and answer session 120
I EQUIPMENT DuKane Projector
Sanderson Filmstrip—Section B
Blackboard
( Model Airplane
Suggested iltusiratione for oirrhead
. brofector:
1. Three Axes 7. Roll Right
2. Tail Seruc- Bank
ture (VS) 8 Roll Left
3. Horizontal Bank
Stabilizer 3. Vacuum
L 4. Trim Tab— System
Stabilator  10. Venturi
5. More Dowa 11, Electrical
Trim System
6. More Up
Trim
INSTRUCTOR'S  Serve av 2 diccuccion Jeader fallowing
Q . ACTIONS the huwing of the filmerip.
l‘
4 44 ¢
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Lift and drag on an airfoil.

STUDENT'S
ACTIONS

EVALUATION

Typicsl questions:

¥hat is the one point in the air-
plane’s attitude, about which it can
be balanced perfectly?

Expliin the yaw axis and related
control surface.

Describe the pitch axis and related
control surface.

lusteate the roll axis and related
control surface.

What are the teim systems provided
to minimire elevator or stabilator
control pressures?

Review the functicas of the trim tab,
adjustable stabilizer and moveable
tail.

Discuss the electrical system. (In ad-
dition to the above question. the in«
structor should use Questions out-
lined in the Sinderson Programmed
System)

It is important to learn the relation-
ship of lift 19 drig in regards to
flap seztinge:

What is che purpose of the wing
flaps?

Fxpizia what {lap scttings are used
for take-off snd hindirg.

Respond 1o the ab. ve questions cor-
rectly; however, if rhere is same mie-
und. ritandire. e ¢ hould be able
to resolve points of confusion,
Review material + 3 v +les which
are diffice’s to . negrsiand.

Ditcuss and rev'ow  the important
points.

In presenting this urit, the teacher
should use the qu~tion 2nd answer
quiz as mu. “poboe followirg the
showing of the 1o -rip, A quiz will
check the cffecti enc  of tre lcsson,
check retensior reciew the inaterial,
build enthusiac a1 4 repest the im.
portant points ¢nvu d in ke film-
strip.
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AVIATION EDUCATION

LESSON

REFERENCES

OBJECTIVES

ELENMENTS

main gear

4 LANDING GEAR

@) nose geor

SCHEDULE

EQUIPMENT

466

Private

Pre-Flight Facts (Section C)

Private Piivt Manual, Pre-Flight
Facts, Sanderson Films, Inc—Sec. C,
Flight Instructor’s handbook, Federal
Aviation Agency, 1964.

Auviation  Piychology Manwal for
Flight Instructors, H. }. Holmes ard
Thomas Hogan,

Create an understanding of what the
primary function of the fuel system
is, how it operates and why there is
a need for different types of fuel
systems. Acquaint teachers (scudents)
with different types of landing gears
and primary function.

Fuel System

Gravity Type Fuel System
Fucel Pump Type Fuel System
Fuel Tanks

Fuel Selector Valve

Fuel Strainer

Carburetor

Carburetor Heat System

LANDING GEAR
Conventional Landing Gear
Tri-Cycle Landing Gear
Brake System

Pre-Flight Inspection

Intreduction of filmstrip 110
Pre-Flight Facts, Section C

Show filmsteip 40
Question and answer quiz :20

DuKaae Projeceer

Sanderson Filmserip—Section C

Suggested illustrationt for oierbead
projectorn:

1. Gravity Fuel System

2. Fuel Pump Type Fuel System

3. Carburetor

4. Carburetor ice

§. Carburetor Heat System

6. Brake System

Pre-Flight inspection checklist
Blackboard

o cre
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INSTRUCTOR'S Cond-ict a question and answer quiz

ACTIONS

STUDENT'S
ACTIONS

EVALUATION

using some of tue questions that fol-
low:

What iy the primary function of the
fue' system?

Name two types of fuel systems.

Where is the fuel strainer located in
relation to the fuel system?

Why should not the carburetor heat
be used during taxi?

Where is *hie fuel selector valve lo.
cated?

Explain the operation of the carbu-
retor,

Name the two basic types of landing
gears and the main difference be-
tween them,

Discuss the importance of a pze-flight
inspection.

The students should be able to dis-
cuss the above questions,

Write in the correct answers to all
of the questions outlined in the San-
derson Programmed Learning System
following the Pre-Flight Facts Sec-
tion, Look up wrong answers in Pre-
Flight Facts Manual.

Oral quizzing of Section A, B, & C.
Look up wrong answers in Pre-Flight
Facts Manval

Respontes to Sanderson Programmed
Learning System.

GRATY VP 70 ST
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CUMULUS

CIRRUS

NORTH POLE

AVIATION EDUCATION

LESSON
REFERENCES

OBJECTIVES

ELEMENTS

SCHEDULFE

EQUIPMENT

a8

Private

Metearology (Section A)

Private Pilot Manual, Meteorology,
Scction A, Sanderson Films, Inc,
Flight Instructor's Handbook, Federal
Aviation Agency, 1964,

cquaint  the teachers (students)
with air masses and other weather
phenomena.

United States Weather Bureau
Weather Map

Terminology and Weather
Weather Symbols

Clouds

Armospheric Pressure
Thunderstorms

Air Masses

Period 1

Introduction >f filmstrip :20
Meteorulogy, >ction A

Showing of filmstrip 140
Perind 2

Lecture following filmstrip 120
Mainual repeat of film for 140

question and answee Quiz

Perind 3
Trip to U.S. Weather Burean & Air-
port

DuXane Projector
Blackboard

Actual Weather Maps
The Rochh Chart

Suggested Hiustrations for overhead
projector:

1. Weather Map

2. Speciman (Station Medel)
%, Basic Weather Symbols
4. Barometric Pressure in Millibary
$. Thunderstorms

6. High Pressure Area
7. Low Pressure Area
8. Cold Air Profile

9. Warm Front Profile
3

10. Occluded Front Profile

S
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INSTRUCTOR'S Arrange for a class tour of the

ACTIONS

NIMBUS

MARITIME

MARPITIME
TRUPICAL

STUDENT'S
ACTIONS

EVALUATION

weather bureau and airport if pos.
sible. Invite a meteorologist to speak
to the class.

Typical questions:
What is the primary function of the
weather bureau?

How often during 2 24-hour period
is weather information plotted on
weather maps?

Discuss and explain the various sym-
bols used in the station model.

What are isobars?

Name the two fundamental types of
clouds.

Discuss  thunderstorms  and  their
stages.

Discuss objectives and resolve ques-
tions,

Explasin correctly the concepts and
ideas precented in this session.
Recognize various frontal conditions
ard cloud formations.

Compute take-off distance using the
Koch Chare,

Lesson is complete when student can
correctly explain each of the key
elements listed above.
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AVIATION EDUCATION

SEQUENCE REPORT PICTURE Private
Cold Front approaching
MKC 15+ 132/64/58/131 /992
Cold Front passing LESSON Meteorology (Section B)
MKC M5 2 TRW 962/56/55/3221 -

Amr%sd/?fofﬂ passage REFERENCES  Private Pilot Manwal, Meteorology,

Sec. A & B, Sandeeson Films, Inc.
MK/&?/%%%?’ 12722/5 Slight Instsuctor's Handbook, Federal
L viztion Agency, 1964.

CLEAR: SMOOTH AND GLASSY OBJECTIVES Acquaint  the teachees (students)

with fog, icing conditions, density

RIME: ROUGH AND COURSE altitude, turbulence, frontal icing and

weather reports by radio.

FLYING INTO LOY PRESSURE ELEMENTS F Tuskul
: : o8 urbulence
(Aircraft Low) Density Alticude  Frontal k}ins
Icing Conditi Weath epore:
FLYING INTO HIGH PRESSURE g Condions -y o

(Aircraft High)

SCHEDULE Pesiod 1
Intreduction to filmstrip :10
Meteorology, Section B
Showing of filmstrip 40
Pesiod 2
Lecture following filmserip 110
Manual repeat of film for 140

question and answer quiz

EQUIPMENT DuKane Projector
Blackboard
Weather Maps (daily fascimile)
Recording of weather reports
(focal airport)

= § Swggerted illustrations for orerbead
projector:

. Density Altitude
CLEAR: SMOOTH AND Scheduled Broadcase Order
GLASSY Sigmers
Thermal Effect on Landing
. Sea Lexvel Takeoff
. Koch Chart
y Turbulence in Cumvlonimbus
gt 1771 Clouds
' 1. Effect of Ice
RIME . ROUGH AND 9. Vortex Core
COARSE Use following from Sec.
Meteorclogy:
10. Cold Air Profile
11. Warm Front Profile
12, Occluded Front Profile
13. Barometric Scal:
14, Warm Feonc lcing

e

NAw A~
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Aerospace Activitics—Sccondary Level

INSTRUCTOR'S Typical questions:

ACTIONS

RYNG INTO MIGH PRESSURE
(vt )

5,000 = vy
ME TS

STUDENT'S
ACTIONS

EVALUATION

What is meant by density altitude?

How docs density altitude apply to
the pilot?

Name two kinds of ice and where
they will form,

Tell about heavy aircraft turbulence.
Discuss various radio weather reports.
Explain mountain wave.

Be able to answer oral questions
asked by teachers,

Paper and pencil test,
Oral examination,
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LESSON
W DU g =4
REFERENCES

CBJECTIVES

FLEMINTS

SCHEDLULE

SEQUENCE REPORTS

29 SA29031200

ROW 70015 072/53/20/3020G29
/986/0CNL BD

ELP 030 091/54/31/3115/993

GOP AMOS /46/28/2518/

991/000/
CNM 0154 1 074/4X11Q

o1
{NK $ 0154 075/47/46/2305/
982/APARANT FROPA
0540C GND FG DSIPTD
RPTNV/ 312 47 242304 INKN 11/
!

MAF § —X11/2F 055/58/2208,
979/RICVYV1/4 FS

EQUIPMENT

mdary Level 43
"ION EDUCATION

Private

Mefeorology (Section C)

Private Pilot Manual, Meteorology.
Section B, Sanderson Films. Tnc
Flight Instructor's Handbook, Federal
Aviation Agency, 1964,

Introduce students to the weather ad-
visory scevice and special advisorics
available to pilots.

Acquaint students with sequence re-
ports, winds aloft forecasts, and
other types of forecasts.

Weather Advisory Service
Scqnuence Reporks

Sky Coverage

Ceiling

Visibility

Present weather conditions
Baromcetric pressure
Temperature and dewnoint
Wind

Altimeter setting

Pilot teports

The Notam Status Code

Winds Aloft Forecast
Termina! Forecasts

Perind 1

Pre-filmstrip instruction 120
Sanderson fulmstrip 140
Mereorology, Section C

Deried 2

Interpretation of Practice 140

Telctype Reports—pages 1-1
to 1-5. Use practice frames.
end of Section C filmstrip)

Question and answer session 120

DuKane Projector

Blackboard

Actual Scquence Reports from local
aiepare-Radio (for lisening to “air-
way"” broadcas of weather reports)

Sugerrted illwstrationr for orerbead
projector:
1. Sequence Reports
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INSTRUCTOR'S
ACTIONS

STUDENT'S
ACTIONS

EVALUATION

O

ERICE

”n

<r
o 4

2. Example of Sequence Report

3. SLy Coverage Symbols

4. Letters to indicate how ceiling is
measured

5. Letters to indicate obstruction to

visibility

Wind Direction Symbols

Altimeter Converted to Sca Level

. Practice Winds Aloft Forecast

Practice Frames (Use) C-64 and
C-65

woE N

Lecture on weather advivory service
of general natuee.

Involve the students as much as pos-
sible in reading practice teletype re-
ports, Assign each student ome
sequence teport,

Make accurate interpretation of tele.
type reports of all types

Ability to read all sky coverage sym-
bols.

Understand the order of the sched-
uled weather broadcast.

Oral reading of sequence report cor-
rectly.

Check retention of cthe subject of
meteorology by having the students
take Sandeeson Films, Inc., Pro-
grammed Learning System, Meteor.
ology.

Oral review of test. Look up wrong
answers in manual.

R
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WINDS ALOFT FORECASTS

FD SAT 030550
122-242 TUE

LVL 3000 H000FT 10000FT 15000FT
20000FT 25000FT

SIT 1720 192014 2520406
233004 233514 234025

182 3325 2825415

MRF 2720405 2630—05
2635 — 15 254025

HOU 1820 1820415 2012407
251204 2715--15 272025

VCT 1720 1820+ 16 2015407
241514 262525

BRO 1625 181817 2308+08
2613—12 272224

COT 1625 1625417 232008
252002 242012 2525—25

SKY COVERAGE SYMBOLS
USED ON SEQUENCE REPORTS

SKY (OVERARE SYMBOLS

R
il
[0) X

SEGMENTS

FL GSW 031735

1135C-1535C TUE

SIGMET NR 1. AT 1715 C135 RPRTD
MDT—SVR TURPS 290 QYR
AMARILLO.

OVR NWRN TEX AND OKLA PNHDL
ALG AND 50 MIS EITHER SIDE
OF WINK

AMARILLO GUYMON LN LKLY MDT
OR GREATER TURBC 230-350.

AVIATION EDUCATION

LESSON

REFERENCES

OBJECTIVES

EFTEMENTS

SCHEDULE

Private
Flight Computer (Scction A)

Pricate Pidot Manual, Flight Com-
putee, Section A, Sainderson Films,
Inc.

Flight Instructor's Handbook, Federal
Avistion Agency, 1984,

Use of flight computer in pre-trip
planning and to compute in-flight
aiteraft problems.

Develop greater confidence in flying
through 3 good understanding of the
computer.

Flight Computer

Caleulator side

Changing values

Speed index

Multiplication of division index
Time and distance problem
Fuel consumption

Period 1

Inteoduction to computer :10
Showing of filmsteip, Flight 140
Computer, Section A

Peried 2

Lecture on computer use 1

Work Piactice Time and Dis-
tance Problems, page A-$

Period 3
Work Practice Fuel Consumption :30
Problems, page A-8, A-9, A-10

Work Review Problems, 113
Pige A-10

DuXane Projector

Sanderson Flight Computers (one for
each student)

Blackboard

Suggested dlustrations for oterbead
projector:

1. Computer 1ide of Sanderson Flight
Computer (Moveable Sales)

2. Problem Logs (Draw on Clasr
Overhead Transparency)
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INSTRUCTOR'S
ACTIONS

STUDENT'S
ACTIONS

EVALUATION

Acrospace Actititics—Secondary Level

Lecture on the use of Flight Com-
puter

Provide opportunity for scudents o
solve problems presented ia Sander-
son Films, Jnc., booklet entitled,
“Flight Computer.”

Assist those students who have dif-
ficulty in problem solving.

Review key points brought out in
filmserip.

Sofic all flight computer problems
in manual, Scction A, Pages A-§ to
A-10.

Derrlop correce understanding of the
basic operation of the [light com-
puter.

Explain what the “A", "B", "C”
scales of computer are used for.

Demonstrate ability ¢o sulve all com-
putations presented in Section A with
the use of a Sanderson Flight Com-
puter.

Demonstrate the ability 1o explain
the use of a1 flight computer 1o
others.

COMPUTER SIDE OF
SANDERSON FLIGHT

COMPUTER

PRACTICE PROBLEMS —
TRUE HEADPING AND
GROUND SPEED

1. True course—310°%; T. A. S.—
120 m.p.h. wind velocity—16
m.p.h.; wind direction—180°;
what is the ctrue heading and
ground speed?

2. True course—178°%; T, A. S.—
135 mph; wind velocity—23
m.p.h;  wind direction—45°;
what is the true heading and
ground speed?

3. True course—65°; T, A. S—
155 m.p.h; wind velocity—20
knoes; wind direction—North-
west; whae is the crue heading
and ground speed?.

4. True course—West; T. A, S.—
13¢ knots; wind velocity—18
knoes; wind  direction—344°;
what is the teue heading and
ground speed?_

$. True course—93%; L A S.—
111 m.ph.; temperature—4-25°
C.; aleitude—7,3500 feer; wind
velocity—10 knots; wind direc-
tion—160°%; what is the true
heading ad ground speed?_ .

1. "A"™ SCALE—(Miles, miles per hour, gallons, gal-

fons per hour, true airspeed, and true altrude)

2. “B" SCALE—(Time in minutes, calibrated aleitude,
and calibrated airspeed.)

1. "C" SCALE—(Time in hours and minutes)

4. DENSITY ALTITUDE WINDOW
5. PRESSURE ALTITUDE WINDOW
TEMPFRATURE CONVERSION SCALE

6.

7. SPEED INDEX

t. AJR TEMPERATURE WINDOW

9. NAUTICAL—STATUTE CONVIRSION
ARROY'S

10. UNIT INDEX FOR MULTIPLICATION AND

ot DIVISION
COMPUTER SIDE OF SANDERSON
FLIGHT COMPUTER
(o0
G %

Yoo
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AVIATION EDUCATION

LESSON

REFERENCES

OBJECTIVES

ELEMENTS

SCHEDULE

EQUIPMENT

INSTRUCTOR’S
ACTIONS

STUDENT'S
ACTIONS

8§

Private
Flight Computer (Section B)

Peivate Pilot Manual, Flight Com-
puter, Section B, Sanderson Films,

Inc.
Flight Instructor’s Handbook, Federal
Aviation Agency, 1984,

Solving of true airspeed problems
using the flight computer.

Changing nautical values to statute
equivalents with the use of the com-
puter.

Finding answers to multi-parc prob-
lems.

Flight Computer

T.AS. Statute miles
Nautical values Multi-part problems

Period !

Introduction of filmstrip 10§
Flight Computer, Section B
Shewing of filmserip 140
Period 2

Lecture on Computer use ]
Problem wlving 0

DuKane Projector

Blackboard

Sanderson Flight Cemputers (one for
each student)

Swggested illusteations for overbead
projector:

1. Computer Side of Sanderson Flight
Computer (Moveable Scales)

2. Problem Logs (Draw on Clear
Overhead Transparency)

Introduce students to other uses of
flight computer.

Assist students with problem solving.

Knoa how to compute T.AS., con-
version of nautical miles ta statute
and statute to nautical miles,

Explain correct use of the computer
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EV " UATION

Acrospace Activities-—Secondary Level

Require students to answer correctly
all practice multi-part problems on

page B-§.

Instructor should help answer student
solving

questions
period,

during  problem

1]

‘=1

gt

-

PRACTICE MULTI-PART
PROBLEMS

1.

—

-

Wind—0 m.p.h.; ground speed—
120 m.p.h.; distance—320 miles;
fucl consumpceinn—39 g.p.h.; how
much fuel will be burned?_

. Altitude—7,500  feet; IAS—

150 m.p.h.; temperature—+15°
C.; distance—2$5€ miles;  fuel
consumption—I11.5 gph; wind
0 m.p.h; how much fuel will
be burned?.

. Altitude—9,000 feet; 1A S.—

115 m.p.h; temperature of —10°
C.; distance—33s miles; fuel
consumption—8.5 g.ph; wind
~—0 m.p.h.; how much fuel will

be burned2.

. Ground spced-——13$ m.p.h.; wind

—~0 m.p.h.; temperature— +20°
C.; altitude—9,000 feer; dis-
tance—425 miles; fuel consump.
tion—12 g.p.h.; how "nuch fuel
will be burned?.__
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RUE IND -

0
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AVIATION EDUCATION

LESSON

REFERENCES

OBJECTIVES

ELEMENTS

SCHEDULE

EQUIPMENT

INSTRUCTOR'S
ACTIONS

55"

Private

Flight Computer (Section C)

Private Pilot Manual, Flight Com-
puter, Section C, Sanderson Films,
Inc.

Elight Instructor's Handbook, Federal
Aviation Agency, 1364,

Determine what effect winds have on
the aircraft and what should be done
to correct for these winds,

Know how to use the “Wind 3ide" of
the computer.

Finding of ground speed and true
heading.

Converting of Fahreaheit to centi-
grade.

Flight Computer

S1idiag Grid Fahrenheit Scale
Azimuth Centigrade Scale
Teue Index

Prriod !

Introduction of filmstrip 0f
Flight Computer, Section C
Showing of filmstrip 40
Period 2

Student practice 150

DuKane Projector

Blackboard

Sanderson Flight Computers (one for
each student}

Suggested illustrations for o:erbead
projector:

1. Wird side of Flight Computer
(Shiding Grid)

2. Ground Speed Example

3. Example TC—TH

4. Problem Logs (Dtaw oa clear ov-
erhead teansparency)

Review the party of the computer to
the studente.

Relzte computer utage to piloting an
airplane.

Asist students with problem solving.
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STUDENT’S
ACTIONS

EVALUATION

&) t,
bty

Arrospece Activities—-Secondary Level

Find correct answers to proctice PROBLEM LOG
problems listed in Flight Computer, . .

Section C, Appendix 1, page I-1 in |_'“ [d"" l:m' l sph I f‘"ll
manual. I;Imlzlml;l
Describe the correct use of the com-

puter in solving the various problems,

Administration of Flight Compurer
Programmed Learning Tests at the
er.d of the lesson on compurers.
Discuss answers to Programined test
questions and look up answers in
manual,

WIND SIDE OF
SANDERSON FLIGHT
COMPUTER

1. INSTRUCTIONS FOR FINDING GROUND
SPEED AND TRUE HEADING.

2. SLIDING GRID

3. TRUE INDEX

4. WIND CORRECTION ANGLE SCALE

5. GROMMET

6. AZIMUTH

7. INSTRUCTIONS FOR DETERMINING TRUE

HEADING, MAGNETIC HEADING, AND
COMPASS HEADING

:'Sy"l

SN
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Acerospace Activitiess—Secondary Level 51

AVIATION EDUCATION

LESSON

REFERENMNCES

OBJECTIVES

ELEMENTS

SCHEDULE

EQUITMENT

INSTRUCTOR'S
ACTIONS

STUDENT'S
ACTIONS

80

Private
Navigation (Scctios A)

Private Pilot Manual, Navigation,
Section A, Sanderson Films, Inc,
Flight I-structor’s Handbook, Federal
Aviation Agency, 1964,

To familiarize students with naviga-
tion chares.

To know bow to select charts, read
chart symbols, air teaffic control
symbols and aeromautical and topo-
graphical symbols.

WAC Charts

Sectional Charts

Latitude and Longitude Chart Sym-
bols

Radio Facilities

Period 1

Lecture on introduction to 120
Navigation

Showing of filmstrip, Naviga-  :40
tion, Section A

Period 2

Discussion of filmstrip BL
information

DuKane Projector
WAC Charts
Sectional Acronautical Charts
Blackboards
Suggrided sllxstralions for overbesd
projecton:
1. Sectional Chart
2. Longitude
. Latitude
4. Acronautical Symbols
$. Tepographical Symbols
6. Cruising Altitudes
Flight Levels

Present a general lecrure on Section
A of Navigation, using a1 many
charts and other aids as possible.
Develop a list of questions using
Sanderson Private Pilot Manual.
Have the students interpret  the
various chart symbols during the
question. and ansmer quir

Coteect interpretation of all chart
symbols.



Aerospace Activities—Secondary Level

52

Understand the major differences be-

tween the WAC Charts and Sectional

Charts.

EVALUATION  Oral quizzing by instructor.

Iesson is complete when student can

retain the information presented dur-
ing the filmstrip presentation and

follow-up discussion.

61,
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AVIATION EDUCATION
Private
LESSON Navigation (Section B)

REFERENCES Private Pilo! Manual, Navigatisn,
Section B, Sanderson Films, Inc.
Flight tnitructor's Hendbook, Federal
Aviation Agency, 1964,

QBJECTIVES Students should know how to use all
of the flight planning aids.
Knowledge of all of the steps neces-
. sary in pre-tzip planning such as
- drawing a course, selecting check
points, measuring the true course and
other coriputations.

ELEMENTS Nevigation Planning Aids
Flight Computer
Navigation Plotter
Airman Information Manual

SCHEDULE Period 1
Introduction :10
Showing of filinstrip, Naviga-  :40
tion, Section B

Period 2
Question and answer quiz 150
Period 3
Pre-trip planning session 130

EQUIPMENT DuKane Projector
Sectional Acronautical Charts
Navigation plotter for each student
Flight Computers for all students.
Airman's Information Manual

Suggeited slinstrations for overbead

Projectors:

Pre-Flight

Notices to Airmen

Airport Dhirectory

A.port/Facility Directory

Magnetic North Pole

East Variation

. West Variation (Inriructors can
use cleat transparencivs for
drawing additional items for
this section).

N w A=

INSTRUCTOR'S Serve as discussion Jeader following
ACTIONS the fitmstrip showing.

Assist students in planning ¢ trp
using all of the fiight planniig aid.

ERIC

62‘
4
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Build question and answer session PRACTICE WINDS ALOFT FORECAST

around overhead transparencies,
O TR PRMTT LMY T ) ey
STUDENT’S
ACTIONS

LASSLITNNUL TN TFIPY I BF O RS TIV I I TPT ™
Rerolte any questions duciag the ses-
sion following the showing of the !
filor.trip.
2lan 2 trip using all of the flight
planning aids. (Omit radio frequen-
cies and airport data.)

! EVALUATION  Scudent demonstrations of ability to
[ plan a trip using flight computer,
| nav'eation plotter, Airman’s Infor-
, mati  Manual and other manuals.

ERIC

Aruitoxt provided by Eic:

&g st = A4 5
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AVIATION EDUCATION

LESSON

REFERENCES

OBJECTIVES

ELEMENTS

SCHEDULE

EQUIPMENT

INSTRUCTOR'S
ACTIONS

GH¢

Private
Nasvigation (Section C)

Privete Pilol Manuel, Navigation,
Section C, Sanderson Films, Inc.
Flight Instructor's Handbook, Federal
Aviation Agency, 1964,

Knowing how te obtain radio fre-
quencies and other airport data from
charrs and manuals.

Provide students an actual flight ex-
peciencs with 1 well-qualified pilot
who will show how to plan s flight
plan, fly a short cross-country trip,
communicate with ground control
and tower, compile a flight log and
close flight plan upon arrival,

Radio Frequencies and Airport Data
Flight Plan

Flying the Trip

Pre-Takeoff

Enroute

Arrival

After Landing

Period 1

Introducing remarks 110
Showing of filmatrip 140
Navigation, Section C

Pericd 2

Dixcussion and questions 150
Pericdt J & 4

Treip to sirport and slight 1:30

Sectional Charta

Flight Plan Forms

Navigation Logs

Elight Computers

Navigition Plotters

Airplanes

Airman’s Information Minual

Suggerted ilinstrations for orerbred
projector:

1. Teachers can use comprter trans-
parency, flight plan ferms, navi-
gation logs and plotters, erc.

Conduct question and antwer wession.
Develop questions.
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STUDENT'S
ACTIONS

FVALUATION

Acrospace Activities—Secondary Level

Administer Navigation Programmed
Learning System test.

Plan a2 trip to airport, in addition,
arrange for airplanes and pilots to
fly a short cross-country trip to a
nearby airport.

Demontirale ability to find radio fre-
quency and airport data in Airrnan's
Information Manual and navigation
charts,

Fill out flight plin and know hew
to file jt.

Asyist pilot with navigation and check
points during the trip, also, fuing
of flight plan.

Determine the amount of the subject
retained by the students by admin-
istering test on Navigation at the
end of Sction C.

Fvaluate student’s ability to use sec-
tional charts, airport data, etc., dur-
ing actual flight if possible.

FIND'NG GROUND SPEED
AND IEUE HEADING

7

20]
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Be:rings are magnetic at the sta-

ion.

DME where shown indicates Distance
Measuring Equipment.

il

AVIATION EDUCATION

LESSON

68 '\;{,:

Private
Radio Navigation (Section A)

Private Pilst Manws{, Ridio Naviga-
tion, Section A, Sardetion Films, Inc.
Flight Instrucior's Handbook, Federal
Aviation Agency, 1964,

Present  advantages of the Omani
Navigational Aid System.

Ways of determining position using
the Omni radio equipment.

Methods of intercepting a radial.

Omni Navigation

Omni signal

Omni equipment

Flying inbound and outbound on 2a
radial

Homing

Position Fixing

Intercepting a radial

Omni disadvantages

Period 1

Introductory rematks 10
Showing of filmstrip 140
Radio Navigation, Section A

Period 2

Questions and answer session :50

(Use pictures in filmstrip
for 1his pare)

DuKane Projector

Blackboard

Sectional Acronautical Charts
Table of VHF Reccption Distances

Swggrited illwatrations for oresbead
projector:

1. Omni Station

2. Basic Indicators

Y. Teanspareacy »f Omni Station
with several r.disly snd 2 mini-
atute plane geveloped to be placed
on overhrad projector far the
purpose of testing students. (Use
Wustrations in text, Pages A-?
ind A-12)

Scrve a3 ducussion leader followirg
the showing of the Dlmstrip.

Demonetrate Omni equipmene (Use
overhead projector.) Present various
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positions cf the plane fron. Omnij
station and CDI indications.

Typical questions:

How many cousses are available to a
pilot using the Omni Navigatioral
Aid System?

When the lefe-right needle is cen-
tered while on 2 course, will the
wird drift the plane in eiiher di-
rection?

Afe omni bearings true or magnetic
bearings?

Where can 2 pilot obrain the in-
formation about a particulaz Omni
Station (such information as the
name of the station and its fre-
quency?)

Name two type: of Omni Stacions.

What are the three basic indicators ¢n
the On.ni equipment?

STUDENT'S Explain the use of Omni a1 a2 radio
ACTIONS navigarion aid.
Detcrmine the position of the aiz-
plane frum the sttion.
Know how to locate himself when in
doubt about his position on a4 flight
Student demonstration of ability to
intercept a r.dial.

'\\ Knouledge of VHEF reception dis-
- tances.
-~ <
\ & 3 EVALUATION  While presenting this unit, the in-

structor should nse the duscussicn
method to dctermine the retention
and knowledge of the subject matter
on the part of the studenty. Students
should be able to explain the basic
concepts of the Omni equipment and
how j¢ operates.

ERIC

Aruitoxt provided by Eic:
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AVIATION EDUCATION

Private
LESSON F. A, Regulations (Section A)

Private Pilot Manwal, P. A. Regula-
tions, Section A, Sanderson Films, Inc.
Flight Instructor's Handbook, Federal
Aviation Agency, 1964,

To develop knowledge of Part 61 of
the Federal Aviation Kegulations,
rertification of pilots and flight in.
structors.

§1.3  Certificata and ratings re-
quired

61.5 Application and issue

61.7  Temporaty certificate

R ¥ o™ 61.9  Duustion of certificates

<1.11  Erchange of certificate

€1.13  Change of name
awling 6115 61,17  Aircraft ratings

§1 21 Prerequisites for flight test
612% 6125 Flight ress
61.27  Retesiing after {ailure
61.39  Filot Togbooks
61.4)  Medical certificate
61.61 6173  Student Pilots
61.81 61.101 Private Piloes

Period 1

Intraductory femarks 110
Show filmstrip 140
F. A, Rezulations, Seciion A

Period 2

Review session 30

DuKane Projector

Blackbiard

Azrange for resource person
\FAA tepresentative)

Introduce filmstrip

Conduct Question and sniwer session,

Typicel gquertions:

What is the minimum age st which s
student rilot is authe.ized to pilot
i airplane?

What are the requirements for solo
flight?

What is the durstion of a student
pilot ctriificste?

At what age can » 1tudent pilot be-
come eligible for » private pilot
certificate?

£8
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' hat clast medical certificate is re.
quired for a private pilot?

In terms of minimum flight experi-
ence requirements for 2 private
certificate, how many hours of
dual instruction and solo flight
tiine are required?

Where is acrobatic flight prohibited?

What are the right-of-way rules for
an aircrafc in distress?

Can a private pilot carry passeagers
for hire?
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AVIATION EDUCATION

Private

Lt SON F.A. Regulations (Seclion B)

REFERENCES Private Pilot Manual, E. A. Regula-
tions, Section B, Sanderson Films, Inc.
Flight Instructors Handbook, Federal
Aviation Agency, 1954,

OBJECTIVES Unders=an” lefinitions listed in Ap-
paedix 1 of F. A, Regulations, Sec-
tion B, Sandersor Films Private Pilot
Manual.

Develop knowledge o all flight rules
governing the operation of aircraft
within the U. 5. (Private pilot)

This includes basic VER minimums.

Review of rules governing the main-
tenance of U.S. registered civil air-
craft and rules for operating civil
aircrafe in a2 ¢ fense area, or into,
within, or out of the US. chrough
air ADIZ.

SCHEDULE Period 1
Introduction 03

Showing of filmstrip 140
. F. A. Regulations, Section B

Feriod 2

Question and apswer secrion 50

Period 3

Examination 50

EQUIPMENT Du:Kane Projector
Blackboard

INSTRUCTOR'S Arrange for 1 representative of the
ACTIONS FAA to asuist with discussion session.
Administer an examinatinn on  Sec-
tions A * B of the Feder:l Aviation
Regulations, (Instructor can use test
questions from the Sanderson Pro-

grammed Learning System.)

STUDENT'S Rrad aluud sppropriate sections from
. ACTIONS F. A. Regulations, Section B.
Participate in discussion,
- Demonstrate  penerat knowledge of

Federal Aviation Regulations.

EVALUATION  Abilicy to explain corzectly F. Al
Regulations to other students.
Written exsminations, Sections A &

O
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FILMS

Hine:  Always order free films on school stationery.
Hint:  Always ack for theic “Film Caralog.”

P — Primary, 1 — Intermediate, S4. sound, color, b-%

Brirannica Press, 425 North Michigan Avenue, Chicago, Ilfinsis 60811.

“An Airpiane Trip by Jer” — 11 min. color, P. 1, 1961,
*S.und ind How It Travels” — 11 min, b-w P. 1963,

Cer.co Educational Films, Chicagy, lilinois, 1963,

“The Moon™ — 14 min. sd. color. P. L.

Churchill Films, 662 North Robertson Boulevard, Los Angeles, California 90069,
"Airport in the Jer Age” — 11 min. Color, P. I. 1962,

Coronet Films, Chicago, Illinois

“Aristotle and the Scientific Mcthod” —- 1959, 1" V5 niin, sd. color. P. T
“Beyond our Solar System” —sd. 11 min. b-w. P.

“What Do We See in the Sky?"

“Airplane: Principle of Flighe”

“How Weather Helps Us™

“How Air Help« Us”

“Billy's Helicopter Ride”

E .~yclopaedia Britannica Filmi, Wilmette, Illirois

"Myth, Supcestition and Science™ — 1960, 13 min. sd. color, P, I.
"Air ard What It Does”

“Airplane Tr'p by Jet™

“A Space Flight Ar.und the Earth™

“'Airplanes: How They Fly"”

"What Makes Clouds"

"Whatever the Weather”

FAA Film Library AC-921, P.O. Box 25087, Oklahoma City, Oklahoma 73129,
"“The Flight"

Tii.n Associates of Califernia, Ly Angeles, Califoraia

“Discovering Numezale” — 1964, 3 min. sd. color. P.
"Cloud
"Saow"

McGraw-Hill Book Company. Text-Film Division, 330 West 42nd St. New York 1003 ¢

“Airplanes and How They Fly” — 11 min. b-w.
‘Air Ml Around” — 8 min. b-w
“What Makes Rsin™

-y
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National Aeronautics and Space Administrat.on, NASA Ceatral Film Depository,
1411 South Fern Street, Arlington, Viryinia 22202,

“Apollo 11" and many others.

Piger Aircraft Corporation, Director of Aviation Education, Lockbaven, Fennsylvania 17745

*Don't Tell niy Wife” -— 19 min. color, sd.

“Wings to the Bahamas” — 2615 min. color, sd.

“Wings to Alaska” — 267 min, color, sd.
"The Sky is Yours” — 26% min. cvlor, sd.

“The Flight of Fluebird 11" ~— 26 min. color, sd.

“Th's Could Be You" — 27V min. color, sd.

Shell Oil Company, 450 N. Meridian, Indianapolis, Indiana 46204

“How an Airplant Flies”

Sign:a Fducational Films. 11717 Ventura Boulevard, Scudio City, California 91604

"The Community Airport” — 1966, color, P.

Transportation, Department of Federal Avistion Administration, Filry Library, AC-921,

Acronautical Ceater, P, O, Box 25082, Oklshoma City, Oklshoma 73125
"Best Investment We Ever Madc" — 24 min. color. ¢l A.
"Dulles International — Port of the Future” — 1965, 14 min., color, ¢l.

“Flight™ — 28 mir. color, P.A,, 1962,

"How an Airplane Flies'”” — 18 min. color. T A, 19568
"Other Passenger, The” — 30 min. color. P.a. 1965

"Plane is Born, A” — 27 min. color. P.A. 1968

*'Sonic Boom and You” — 18 min. color. P.A, 1968
“Teiveler Meets Air Traffic Control, A” — 33 min. color. P.si. 1963

United Airlines, 230 W.O. W, Building, 14tk and Farnam St., Omaha, Nebraska $8102

"Ready for Flight”
“Stewardess Storv"

Wait Disney Films, 808 Sonora Avenue, Glendale, Califernia 91201

“Man in Fiight”

RESOURCE MATERIALS

Hint:  For best results, ordes frec materials on school stationery

Hine:  Alwayr ask for their “List of Publications”

Charts and Pictures

Apollo Spacecraft Model ¥ . fH-113¢
Revell, Inc.

4223 Glenco Avenve

Venice, California 90292  ($1.50)

McDonnell Douglas Corpotation
Director of Public Relations
3000 Ocean Patk Boulerard
Sitita Monica, Cslifornia 90406

Stepr o0 the Moon Kit 9030

Chart 387 x 26"

Hammond Inc.

Miplewood, New Jersey 07040 ($1.00)

73

Ask to be put on & mailing lirt
“NASA Facts” — Film Catalog  Free
¢/0 NASA Central Filim Depository
1411 South Fern Screet

Arlington, Virginia 22202

“Apollo Saturn Lunar Landing™
Space Division

North American Rockwell
Aero Commander

Oklihoma City. Oklahoms
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Suggested Sources of Airplane Photographs (When writing for photos ask for o:!lr free

materials.)

Amzrican Airlines, Inc.
633 Third Avenve
New York, Nex York 10017

Beech Aircrafr Corp.

Public Relations Department
9709 E Central

Wichita, Kansas 67201

Pamphlets

“Aircraft Profiles”

Suite 310 Shoreham Building
106 Fifteenth Steeet, N.W.
Washington, D.C. 20005

“The World of Beechicraft”
Beechcrafe Ajrcrafc Corp.
Wichita, Kansas 67201

Teacher's Kit Material
Cessna Aircraft Company
Air Age Education Division
Wichita, Kansas 67201

Model Aiccraft Lab

Civil Air Patrol
National Headquarters
Mazwell AFB, Alz:bams 36112
(Building and Flying Paper Airplanes)

List of fil. 1s and other materials on weather
(Give your grade level)

User Service Representative

Weather Bureau Central Region

601 Ease 12¢h Sereet

Kansas City, Missouri 64106

Freedom in Space
Weather Satelliter
Radis Corporation of Americs
Dt o3¢ Eleccronics Products
Can-}n, New Jersey

What's th: Weatker
Air France
€83 Fifth Avenue
New York, New York 10022

The Story of Safety in the Skias
FAA
Distribution Section TAD-404
Washington, D.C. 2053
(Cartoon Booklet — T raffic Conrrol)

74

Bocing Company
Aten.: Public Relations
Box 3707

Seatele, Washington 98124
Cessna Aircrafr Company
P. O, Box 1521

Wichita, Kansas 67201

“Lockheed Pathway to the Stars”  Free
Corporate Offices

P, O. Box $91

Burbank, California 91503

“Meet the 10 Place Learjet 25"

Lear Jet Industries, Inc.

P. O. Box 1280

Wichita, Kansas 67201

NASA Facts Free

“Journey to the Moan™

2 ’a NASA Central Film Depository
1411 Scuth Fern Street

Arlingrea, Virginia 22202

How to Introduce the Study of Oucer
Space in Grades K-6

American Education Publications

$s High Street

Middletcwn, Connecticut 06458

Recommended Books on Space Science and
Astraonomy

Smithsonian Astrophysical Observatory

60 Garden Street

Cambridge, Mass. 02138

Model Rocketry Information
Estes Industeies, Inc.

Box 227

Penrose. Colorado 81240

Model Rockets

Centuri Engineering Company
Box 1900

Phoenix, Aritons 85001
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“"Air Transportation and World Journey to the Moou NF-40
Progress” Free (Colnr wa'lsheet)

Oklahoma Acrorautics Commission NASA Manned Spacecraft Center

$10 Sequoyah Memonial Buildiay, Houstor, Texas 77658

Oklahoma City, Oklahoma 73145 .
Moon Exploration

Ask to be put on mailing lisc 11" x 14" Captioned prints

Sanderson Film Co. Communicative Arts
P. O. Box 13121 Box 11017
Wichita, Kansas 6721} San Diego, California #2111
Air World Edocation Free Map cf the Moon
Trans-World Airlines Stafford Indusizies, Inc.
605 Third Avenue P.O. Box 702
New York, New York 10016 Dcvon, Pa. 19333
“The Ag= of Flight” Pan America’s Flying Clipper
United Alrcraft Educational Depattment
East Hareford, Coan. 06108 Pan American Bldg.
New York, New York

“The Story of Flight and Air

Transportation” Free Pathway to the Stars
United Air Lines Lockheed Aircraft Corporatioa
School and College Depe. Box §§1
P. O. Box 66141 Burbank, California 91503

Chicago, llinois 60666 Space Travel (Chare 54" x 44" color)

“Space, the New Frontier” (sequence of events that lead man iato

“Fifty Years of Aeranaurical space)

Reseaech” Denoyer-Geppete Co.
Superintendent of Documents §233 Ravenswood Avenue
U.S. Government Printing Office Chicago, llinois 60666

Washir ,D.C. N
whirgten, D.C. 20402 Airworld Education Study Serics

. . - Trans World Airlines
Thltmp[zﬁ-‘:‘]-e_:"}\'hmlmtn S Study of €05 Third Avemue
New Yoek, New York 10016
United Alrlines

School and College Seevice f}"_’!‘ :f l_’“i’}! and Air Transportaiion
O'Hara Internations) Airport Unite Aie Lines

P. O. Box $27¢ thl_and Collige Deparemert
Chicago, 1llinois 60666 Box 85141, Chicago 60666

(Folder illuserates parts of large jet) Trip to the Moon 1nd Reeurn

” "

Delta Airlines, Inc. g:r:\::ﬁn’lize’Arn

Pujblic Relations Department Box 11017

Arlanea Airpozt . . B

Athanes, Georgia 30320 San Diego, California 92111
Wall Charts, instrunient panel.

Historital Airplane Piceures aircrafe panel

TRW, Inc. Piper, Aircrafe Corporation
Corporate Public Relations Attention: Director, Aviation F4.
23598 Euclid Avenue Lockhaven, Pennsylvania 17743
Euclid, Ohio 44117 (1150 motion pittures)

Suggritions for Commemotating Wright Brothets' Day — Free — Elem. Level
Nationa) Aerospace Education Council
Room 319, Shareham Building
806 15th Sereer, N. W,
Wiashington. D.C. 20003
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The Planctarium
An elemencary school teaching resource

Order from:

Educaticnal Programs and Scrvices
Public Affairs Office

NASA Manned Spacecrait Center
AP-4

Houston, Texas 77058

Aersspace Units for E'ementary Science Clesses, Second and Third Primary Gredrs
The total unit includes material covering kindergarten through sixch grade.
However, the above portion is only for second and thizd grades.

Reprinted by:

Federa) Aviation Administration
Aviation Education

Office of General Aviadion Affairs
Washington, D.C, 20590

Trachere Guide for SST..T .. T (Sound, Sense, Today, Tomorrow, Thereafter) 72pp.

Order ftom:
Office of Genera) Aviation Affairs
Federal Aviation Administration
Department of Transportation
Washington, D.C. 20590
Introducing Children to Space
A space h.ndbook for teachers, grades K to 6, featuring maturity levels § through
11 years old. Projects and illuscrations are described at each age level 168 pp.

Order from:
Superintendent of Documents
Guvernment Printing Office
Wachington, D.C. 20402

CHILDREN'S BOOKS

Lovk fo the Sky

Ap aviation reiding readiness book for primary grades with suggestions for
teachers. 32 pp.
Avietion Activities

A wotkbook for primary children. Coloring cut-outs, word matching games,
etc. 40 pp.
Yor end Space

A primary grade supplementsry reader to develop concipes of space and space
travel. Iustrated. 32 pp.
Earth and Space Guidr for Elementary Trachers

Based on questiont children have atked about the earth, sun, moun, stsrs and
space. B3 pp.
Acrospect Arithmrtic

Grades ) through 6. 16 pp.

Above-listed books and many otherr may be obtained from:

National Aeruspace Fducation Council
106 Fifteenth Streer, N.W°.
Washington, 11.C. 2000,

76
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The New Seeing Why, Dowling, Thomas L., et ). Philadelphia: Winston and Ce.

1he Firss Book of Airplanes by Jeanne Bendick. New York, Frinklin Watts, Inc. 1958,

Hou and Why Wonder Book of Weatber by George Bonsall. Wond~r Books, N.Y.

T he Big 3ook of Real Helicopter. New: York: Grossett and Dunlap.

Off Into Space by Margaret O. Hyde. New York: American Book Cn.

Salelliter in Ouler Space, 1saac Admov. New York: Cruwell Company, 1958.

The First Baok of Space Teatel, Jeanne Bendich. Franklin Watts, Inc., 1963 (68). 48 pp.

What Is the Moon Like, Franklin M. Branley. New York: Thomas Y. Crowell, 1961, 48 pp.

Jets of the World, C. B. Colby, New York: McCann, Inc., 196s.

Peter and tie Rocke? Trip, Hazel W. Carson, Chicago: Beckley-Cacdy Company, 1955,

Space for Eseryone, Philip S, Egan. Chicago: Rand McNally & Co., 1961.

The Moor. for Young Explorers, Carroll Lane Fenton. New York: John Day and Compiny,
1563, (64 »p.)

You Will Go to the Moun and the Staes, Mae and lea Freeman, New York: Random House, 1959,

Fly High Fly Low, Mae and Ira Feeeman. New York: The Viking Press, 1957,

I Want to be o Pilot, Carla Greene. Chicago: Children's Press, 1957,

The Buttons and the Whirleybird, Edith 5. McCall. Chicago: Benefic Press, 1959,

Thit 11 Cape Kennedy, Miroslav Sasck. Dallas: MacMillan, 1564,

Jeepers, There's a 4, Thelma Shaw. Chicage: Albese Whitman and Co., 1960,

Let's Find Out Aboxt the Moon, Martha Skapp. New York: Franklin Watts, 1965, $5 pp.

The Mocn Jumpers, Janice Udry, New York: Harper and Brothers, 1957,

A 2rip lo Grandmother's, Clare Whitbeck, et al. Deparement of Transportation, Federal Avi-
ation Administration, ™ ashington, D.C. 20580.

Petec and the Moon Trip, Hazel Corson. Pub. by Benefic, 1551,

TEACHER’S BIBLIOGRAPHY

Amesican Heritage Editors, “be ifisfory of Flight, New York: American Heritage, 19¢2
Von Braun, Wernher, et al., Project Satellite, New York: British Book Center, 1951,
Butterworth, W. E., The Wonders of Rocketr end Miwiles, G. P. Putnam's Sons, New York: 1964
Canby, Courtlande, A Hisfory of Rockets and Space. New York: Hawthorne, 1963,

Cox, Donald, Stations in Spece, Holt, Reinhart and Winston, 1960.

Davy, M. }. B, Inierpretivc Kittory of Flight, London: HM.5.0,, 1941,

Del Rey, Lester, Stace Flight, New York: Golden Press, Inc., 1959,

Dille, John, Americans In Space, New York: American Heritage Publithing Co., 1965,
Dollfus, Chsrles, Book of Bellouas, New York: Ocjon, 1961,

Emme, E. M., Aeronaxlics end Aslronanlics, 1915-1960, Washington, D.C., NASA, 961.
Emine, Eugene M., A Hirfory of Space Flight, Holt Library of Science, Series 111, 1965.

Gadland, Kenneth W., Deiclol nent of the Guided Minile, New York: Philosophical Library,
1934,

Gibbs-Smith, C. H., A History of Flying, New York: Pracger, 1954,
Goddard, Robert H., Rocket Development, New York: Prentice.-Hall, 1961,

Goldberg, Alfred (editor), Hisfory of the US. Air Force, 1907-1957, Princeton: Van
Nostesnd, 1997,

Gray, George W., Frontices of Flight, New York: Alfred Knc b, 1941,
Hoyle, Fred, Astronomy: A History of Maw's trsestigation of the Usiverse,
Lesr, Joh, Kepler's Dream, Berkeley: University of Cslifornia Press, 1965,
Mstr, Lloyd, This it Otree Space, Archer House, tnc., New York: 1960,
Lewellen, John, The Story of Flight, New York: Golden Press, Inc., 1939,

Milbank, }., Tbe First Ceninry of Flight iw Amrrica, Princeton: Princeton University Press,
1943,
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Shrader, W. * . Fiftv Years of Flight, 1901-19%), ¢leveland: Faton, 1953.

Turnbull, A. D. and C. L. Lord, Hitery of U. & Naval Aviation, New Haven: Yale Uni-
versity Press, 1949,

Warner, Edward P., Early History of 41+ Transportation, Nortlfield, Vermunt: Norwic™s Uni-
versity Press, 1937,

Zaffo, George J., The Book of Airplanes, New York: Grossett and Dunlap, Inc., 1966.

Asimov, Isaac, The Moon, Follett, 1986,

Branley, Franllin, A Book of Planets for You, Crowell, 1966,

Kiefer, Mildred S., Planrt X, Melmont, 1965.

May, Julian, Rockets, Follett, 1967,

Shapp, Martha and Chacles, Let's Find Out About the Moon, Watrs, 1965,

Sonneborn, Ruth A., The Question and Ausuer Book of Spoce, Randrm, 1965,

Victor, Edward, Plenes and Rockets, Tollett, 1963,

FAA, Aviation Education

GA-20

Washington, D.C. 20590

(A self-:ddressed gummed label should accompany each request)

FAA — Publications

a. Demonstration Aids for Aviation Education (For teachers only)

b. “Teaching Guaide for an Acrospace Communication Lab” (For teachers only)

¢. “Aerospace Units for Elementary Science Classes:—Grades 2 and 3 (For teachers only)
d. A Flight 1o Grandmother's"—Scripts and i}lustrations are taken from filmstrip.

NASA — Publicationy

The folliwing NASA materials are available through the Superintendent of Documents, U. S.
Government Peinting Office, Washington, D.C. 20402
Model Spacecraft Construction
0. Iatroducing Children 1o Space — The Liacoln Plan
¢. Space Resources for Teachers — Biology
d. The Spaces of Tomorrow
¢. What's Up There

All the following materials can be obtained by writing to:
Educational Programs Division, NASA Headquarters, Washington, D.C.
. Educational Guidance in the Space Age
. Science Education in the Space Age
. The Planetarium — 1n elementary — school teaching resource
. Space Science
. Aerospace Curriculum Resource Guide
. Life Science in 1 Space Age Setting
. A Universe to Explore
. Space Resources fe - the High Sc hoo!

>R N QN e

Encyclopedia
Above and Beyond
New Horitons Publishers
14 volumes plus Teacher's Guide
1968

Exploting Space

World Book Encyclopedis Guide for Teachers
Field Erterprises Education Corporstion
Chicago, Nlinois

Teaching Aids:

Yos end Spece (Supplementary reader)
Niatura! Aerospace Educational Counsil
Room 61§, 806-tfth Streer, N W.
Washington, D.C.
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