The Scope of Aerospace

To gain an overview and a comprehensive understanding of aerospace, it must first be defined
both as an environment and as a field of activity.
As an environment . . . aerospace includes that total expanse extending upward and outward
from the surface of Earth . . . including atmosphere, space, and the transition zone betwesn.
As a field of activity . . . it includes both aeronautics and astronautics . . . with national
and international commitments and resources being channeled into three major areas of
emphasis, with obvious overlap among them:
1) national security—pertains to the military and other governmental agencies concerned
with the welfare and defense of nations.
2) space exploration—pertains to the scientific research into a new environment and the
application of this research to our daily lives.
3) worldwide transportation and communications nerwork—pertains to the attempt to bring
all peoples of the world into close proximity through the use of commercial airlines
and the advancement of private aviation.

The editors of Above and Beyond, The Encyclopedia of Aviation and Space Sciences, were
faced with the task of creating a comprehensive reference work which would be of value to the
classroom teacher. The basic organization of this project required breaking down the broad
spectrum of aerospace into a manageable form and unifying context. Research in close coop-
eration with major agencies and several recognized authorities led to the establishment of ten
furictional categories which describe the field. The close interrelationship between astronautics
and aeronautics makes it necessary to treat them as a continuum within each category.

These ten definitive categories are:
° The environment ° Aviation and space operations
° The basic sciences in aerospace The art of flight
° People and events in aerospace development Communications and control
o Man in flight 4 Manufacturing and facilities
° Aerospace vehicles ° Aerospace and society

o
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The charts on the following pages broadly outline the subject areas of each category. Position
in the chart does not necessarily indicate the relative significance or magnitude of a specific sub-
ject, but rather its context. To the right of each chart appears an alphabetical list of some typical
related topics as they appear in the encyclopedia. These same topics are also shown in a typical
curriculum-area context in a section following the charts.
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Basic characteristics

EARTH Reference system
Qur planet’s basic charac- . .
teristics form our stan- Earth-Moon relationship
dards of ;ime, distance,
and magnitude; and de- structure

termine the perimeters of
our understanding of the

universe. Atmosphere€ composition
ENVIRONMENT- (0-70,000 ft.)
The Earth must be con- phenomena weathe_r
sidered the basic refer- )
ence point for all flight jet streams
with its mantle of atmo-
vacuum of endless space

sphere thinning into the earth
as the realm of aerospace
flight. AEROSPACE

The aerospace realm is

Transition zone solar system
(70,000 ft.—50 miles)

e & stars
divided and subdivided

into many regions depend structure laxi
ing upon a particular dis galaxies
ciplinary viewpoint. Flight .
through the atmosphere universe
and in space are quite dis-
~— tinct with a merging of :
the two in a zone that has Space regions of Space
some of the environmental (beyond 50 miles)
characteristics of both.
meteoroids
Near
Earth-Space

Phenomena of Near-Earth Space. The venture into space resulted in the discerning Phenomena radiation
of many phenomena. These phenomena are sometimes called weather of space and “ "
must be considered in planning spaceflight, much the same as in atmospheric flight. space weather

Astronomy

Biology

Chemistry

Earth sciences

BASIC SCIENCES
IN AEROSPACE

The basic sciences underfie all the activities
of aerospace. They are often applied in new
and unconventional ways and have forced
the emergence of obscure branches of a
basic science into surprising prominence,
even to the point of creating new career
fields. One interesting example is cryogenics.

Electricity and electronics

aerodynamics
Flight sciences .

astrodynamics
Meteorology *note: Meteorology is separated from Earth sci-

ences because of its significance to aero-
nautical operations.

Nuclear physics electromagnetism
Physics heat
mechanics
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Air

Air masses
Asteroids
Astrogeology
Astronomy
Atmosphere
Aurora

Aviation weather
Barometric pressure
Celestial sphere
Clouds

Comets
Constellations
Convection currents
Cosmic rays
Density aititude
Earth

Eclipse

Escape veiocity
Evaporation & condensation
Fog

Galaxies

Gravity
Greenhouse effect
Humidity

Jupiter

Latitude & longitude
Lightning
Mercury

Meteors

Moon

Neptune

Planets

Piuto
Precipitation
Quasar

Radiation

Solar system
Space weather
Stars

Sun

Turbulence
Uitraviolet
Universe

Van Allen belts
Venus

Weather

Wind

Acoustics

Airfoil

Astrophysics

Atoms

Bernoulli’s principle
Binary numbers
Bird flight

Boyle’'s law
Celestial mechanics
Chemical energy
Cryogenics
Crystailography
Doppler effect
Dynamic soaring
Elements

Energy
Extraterrestrial life
Fluid mechanics
Gases

Heat energy
Infrared radiation
Lasers

Light

Matter
Measurement of power
Metals and metallurgy
Newton's laws
Noise

Nuclear energy
Orbits and trajectories
Parabola
Photosynthesis
Plasma

Quantum theory
Radio astronomy
Relativity theory
Semiconductors
Shock waves

Solar cells
Solid-state physics
Space hiology
Spaceflight principles
Temperature scales
X-rays
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Should be distinguished from meteorology as_%,v Aviation ‘Weather
the reporting, interpretation and evaluation ofg‘

weather relating to the use of aircraft.

THE ART
and TECHNIQUES
OF FLIGHT

Aeronautical skills have grown from the trial
and error techniques of pioneering aviators to
precise control of today’s sophisticated aircraft,
The term “interface” has been coined to de-
scribe the interrelationship of a man, with his
knowledge and capability, and the functioning
of his vehicies. The two are a functioning unit,
Astronautics and aeronautics form a continuum.
Conceptually, navigation, communications, en-
vironmental control, instrumentation, etc., are
simitar in both; but the degree of advancement
andsophisticationinastronauticsisconsiderable,

I Aids to flight

““ Related activities

Aerospace Education Defined

* Aeronautical skills

Astronautical skills

Pilot training

Flight technique and

management
Navigation
Maneuvers
Flight planning

Astronaut training
Mission simulation

Mission planning

Mission activities

Maps and charts
Pilot equipment
Manuals

Reference materials

Test piloting
Aerobatics
Exhibition and

demonstration flying
Skydiving

Aviation weather

Bank

Bush flying

Celestial navigation

Charts

Compasses

Course plotting

Dead reckoning

Flight computers

Flight instruction

Flight management

Flight plan

Flying safety

High-altitude flight
training

Instrument flight
techniques

Lunar charts

Magnetic course

Maneuvers

Maps and mapping

Mountain, desert, and
jungle fiying )

Navigation techniques

Pilotage

Pilot and crew wings

Pilots and pilot
certificates

Pilot training

Power management

Preflight training

Spaceflight principles

Test pitots and test
flying

Weather maps and charts

Weight and balance

e ———————————————————— . ]

COMMUNICATIONS
and CONTROL

The expanding use of aircraft coupled with their
increasing speeds and flight capability require
an air traffic control system which can provide
precise inflight and terminal area guidance.
This task would be hopeless without the aid of
electronics. The enormous capacity of efectronic
computers is becoming increasingly vital to the
process of keeping man ahead of his inflight
achines,

Spaceflight presents far more sophisticated
problems in communications and control re-
lated to the precision maneuvers required and
the sheer magnitude of speeds and distances
encountered. Without advanced electronics in-
terfaced with computers, today's spaceflight
programs would be virtually impossibie.

Aviation

Space

Cybernetics
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~Avionics
Air Traffic Control

National Airspace

System
Radar
Radio Communications
Data Acquisition
Astrionics

Tracking system
Guidance and Command

e Science of Control and

Communication
Processes in Man
and Machines

Air traffic controt

Attitude control

Automatic landing

Avionics

Bearing -

Communications satellites

Computers

Cybernetics

Data acquisition and
processing

Doppler navigation

Electronics

Electromagnetism

Flight plan

Ground control approach

Guidance and control
systems

Gyroscope

Inertial guidance

Information systems

tnstrument Flight Rules

Lasers

Microwave

Morse code

Nationa! Airspace System

Navigation systems

Navigation satellites

Phonetic alphabet

Radar

Radio

Radio communications

Spaceflight principles

Telemetry

Television

Tracking systems and
networks

Visual Flight Rules
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AVIATION
and SPACE
OPERATIONS

The operational activities
of the three major divi-
sions of aerospace are
distinctive yet have a con-
siderable degree of inter-
relationship.

Civil Aviation

Civil aviation relies upon
aircraft as a means of
rapid transportation with
some specialized indus-
trial uses such as crop
dusting, fire fighting, traf-
fic control where the three
dimensional utility of the
aircraft becomes impor-
tant.

Military

Aerospace vehicles have
become the backbone of
modern warfare both of-
fensively and defensively.
Aerospace power is the
modern counterpart of
18th century sea power.

Space Exploratio

The international space
programs have already
begun to branch out from
the mainstream effort of
exploration and the
gathering of scientific
data. Major programs are
underway to make use of
space vehicles and space
science to improve our
way of working and living.

The Scope of Aerospace

Commercial Air worldwide systems
Transportation { aircraft programs

sport
private
business
agricultural
industrial

General Aviation

Branches and Commands
Wars in the air

Research and development
Logistics

Space Applications

Missile Warfare

Search & Rescue

orbital

Manned Missions lunar landing

—

interplanetary

physics & astronomy
lunar & planetary

Unmanned Scientific bio-science
Missions

solar
geodetic

p—am—

meteorological

- earth resources
Satellite applications ' .

p——

navigation
communications
Advanced Research
vehicles
Power Generation ~—{ systems
control
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Aerial photography

Agricultural aviation

Air defense systems

Air forces of the world

Air raid

Air traffic control

Air taxis

Apolio

Applications Technology
Satellites

Army aviation

Bush flying

Business aviation

Charter flying

Coast Guard aviation

Commercial airlines

Communications sateliites

Cloud seeding

Crash investigation

Crop dusting

Demonstration teams

DEW line

Discoverer

Environmental research
satellites

European aerospace
activities

Explorer satellites

Fighter aircraft

Flight (as passenger)

Flight test programs

Flying doctor services

Forest fire control

Gemini

General aviation

Geodetic satellites

Gliding

Internationa! Flying
Farmers

Interplanetary travel

Launching

Lunar exploration

Manned spaceflight

Marine Corps aviation

Mariner probes

Mercury program

Military aviation

Military space program

Mountain, desert, and
jungte flying

Navai aviation

Navigation sateilites

NORAD

Oceanographic research

Orbiting observatories

Photography

Photogrammetry

Polar flights

Police and fire services

Preventive maintenance

Reconnaissance

Re-entry vehicles

Refueling

Rendezvous and docking

Rockets and rocketry

Rescue and recovery
service

Search and rescue

Sport flying

Strategic Air Command

Technolagical projections

Telescopes

U.S. Air Force

U.S.S.R aerospace
activities -

Utility aviation
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MAN IN FLIGHT
(AEROSPACE MEDICINE)

Man has a very limited ability to adapt to the
changing conditions as he flies higher and
faster into an increasingly hostile environ-
ment which quickly requires a self-contained,
artificially created atmosphere to sustain life.

PEOPLE and EVENTS
IN DEVELOPMENT
OF AEROSPACE

Modern aerospace has its roots in mythol-
ogy and legend; however, its role as a mean-
ingful part of our society has only developed

during the past few decades.

Physiological factors
Medical Aspects——{ Psychological factors
Circadian rhythms

Pilot and astronaut qualifications

Acclimation

Simulators
Survival training

Preparatory training

Food and nutrition

Clothing & equipment
Escape systems
E“F;’,i;‘t’;'é"ﬁﬁ',‘,ta' Emergency systems
and control Vehicle design
Human engineering

Significant contributors

Pioneering organizations

Records and achievements

Mythology and legend

. Pre-powered flight
Pre-WWI
| wwi
Major eras Bétween wars
wwili
Post WWII

Future
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Acceleration

Aerospace medicine

Animals in space

Apollo

Astronauts

Aviation medicine

Bends

Biosatellites

Circadian rhythm

Closed ecological system

Cosmonauts

Crash investigation

Cybernetics

Decompression

Drug effects

Environmental control
systems

Environmental simulators

Escape systems

Flight (as passenger)

Flight physical

Flight simulators

Food and nutrition

Gemini

High-altitude flight
training

Human engineering

Hydroponics

Hypoxia

Interplanetary travel

Life-support systems

Man in flight

‘Manned spaceflight

Mercury program

Parachutes

Pilots and pilot
certificates

Pressurization

Psychological factors
of flight

Sensory deprivation

Space biology

Spaceflight training

Space medicine

Spacesuits

Technological projections

Temperature control

Walk in space

Weightlessness

Ace

Airmail

Altitude records

Balloons

Barnstormers

Battie of Britain

Berlin Airlift

Biographies

Commercial airlines

Da Vinci, Leonardo

Distance records

Endurance records

First World War aircraft

Flying Circus

International Geophysical
Year

Internationai Years of
the Quiet Sun

Israeli-Arab Conflict—1967

Kamikaze

Korean War

Luftwaffe

Man-powered flight

Medals and decorations

Military aviation

Mythology

National Advisory Council
for Aeronautics

Psenemuende

Rheims Air Meet

Rockets and rocketry

Science fiction

Speed records

Trophies and awards

Women in aerospace

World War |

World War 11
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AEROSPACE
VEHICLES

The hardware of aero-
space is the great variety
of aircraft, faunch ve-
hicles, spacecraft, weap-
ons and related onboard
equipment designed to
perform specific tasks.

Aerospace Education Defined

. . Airships
Lighter than alr—-{ Ball 0?13
0

General aviation

Air transports

Military (High Performance)
Rotary Wing

V/.STOL{ o

Gliders

Aircraft “{

Ground-effect machines

Heavier than air

Instruments and Controls

Aerospacecraft —-—{

Aerospacecraft can be operated and controlled in hoth
atmospheric and space flight. Examples are the X-15

and lifting bodies.
Flight Simulators
Gas turbine
Reaction engines Rockets
Electric

Propulsion SystemsQ Reciprocating engines (Piston-Propeller)

Other systems

Fuels
Vostok
Russian
Programs Voskhod
Soyuz
Mercury capsules
Manne American Gemini capsule
Programs Apollo vehicles
Space Station P )
Spacecraft Sounding Rockets
Satellites
Unmanned Space probes

Lunar exploration
Planetary exploration
Liquid Fuel

Solid Fuel

Air Breathing

Launch vehicles

Missiles
Bombs, guns, & cannons

Aerospace Weaponry
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Aircraft propulsion
systems

Airplane

Airships

Airspeed indicator

Apollo

Applications Technology
Satellites

Area rule

Atlas missile

Autogiros

Balloons

Bomber aircraft

Bombs

Carburetion

Cargo aircraft

Center of gravity

Commercial air transports

Communications sateilites

Dirigibles

Engines

Fighter aircraft

Flight simulators

Fuels

Gas turbine engines

Gemini

General aviation aircraft

Generators and alternators

Gliders

Ground-effect machines

Heat shields

Helicopters

High-lift devices

Homebuilt aircraft

Hydraulic systems

Hypersonic flight

Instrument pane!

Interiors of aircraft

Jet aircraft

Jumbo jets

Kites

Kosmos satellites

Launch vehicies

Lubricants

Manned Orbiting
Laboratory

Mercury program

Missiles

Model aircraft

Nuciear propulsion

Pitot-static system

Propeliants

Ranger

Reciprocating engines

Reconnaissance satellites

Re-entry vehicles

Robots

Rockets and rocketry

Rotating combustion
engines

Sailplanes

Satellites

Saturn rockets

Second World War aircraft

Solar celis

Sounding rockets

Spacecraft design

Space propulsion systems

Space stations

Supersonic flight

Supersonic transports

Surveyor

Temperature control

V/STOL aircraft

Weaponry

Weather satellites

Wings

X-series aircraft
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The Scope of Aerospace

airports ‘ Aeronautical Center (FAR)
. Aerospace industry
Civil Aviation __{termmals Aircraft carriers
surface transportation Airports

Alloys

Blockhouse
H Certification procedures
a!r bases . Computers “
aircraft carriers ng line tal simulat
_- . nvironmental simulators
Mllltgr_y Aerospace air defense command Fabrics
Facilities networks Fixed base aperation
3 . Flight service stations
launch sites Ground antennas

Ground service and
maintenance

unch complexe H
MANUFACTURING iintfol ‘;n dps'ﬁppzrt Helisorts ‘
R egeye f High- d
and FACILITIES Space flight facilities centers oneortation™®
A vast industrial complex is necessary to sup- : observatories , :(“::"‘i:‘;: g;::;cé22ter

port the research, development, and manufac Launch facilities

ture of aerospace craft. The functional use of & . Lunar bases .
these vehicles is dependent upon complex manufacturlng Manufacturing
dwi . e Materials
wor wpé supporting facilities. lndustry \ resea,:ch & development Metals and metallurgy
Ematenals il
Production techniques
1 Program management
Research, 4g-wind tunnels Refueling
Development, — 4 test sites $untwavs
. P estin
and Testing research centers Wind tonnels

' 22 Social Air Commerce Act

Australia’s aviation

£ Economic CE s s
“ g T l.l C: 0ar
Implications - E:gat:cal Commemorative stams
0 . Crash investigation
3 Educational Economic implications
ege Educational implications
areer Opportunities Eurospace
Societies, Organizations and Associations A

Aerospace Industry Government promotion | fvefreedoms

Government in aerospace

AEROSPACE g; ‘r:“A“Stf\ry :nfgrm_ation systems
nsignia
and SOCIETY ¢) airports Insurance
& National Airspace | [marmstonssyrsements
System Aviation Centre

International Fiying

Government Regulation|  Farmers

Legal implications

a) aviation and Military implications
[ NASA
Space law L Ohjects of art
b) Federal aviation gccuptations
; regulations atents
s . Pilots and pilot
i Government ¢) economic certificates
Involvement d) state Political implications

e) local Program management
X Registration of aircraft
United Nation and International Agreements| ety statistics

The technological achievements of aerospace " . ili Space law
must be viewed in the context of involvement o ) ) civilian gtezvards and stewardesses
A Foreign Nations 25 military Y meloaieerng

and effect upon the world society to be under- 4 Technological projections

stood 1n proper prospective. ek Terminotogy of aerospace
proper prosp Space programs UFO's
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