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THE ONLY PLANET WE HAVE

One advantage of space is that it lets us see ourselves living together on the only planet
we have. While difficult to discemn from its surface, earth is essentially one enormous
ecological system, exceedingly complex, with infinite numbers and varieties of interrelated
and interdependent parts. The quality of life here—indeed, our very survival—depends
on the preservation of that system. And to preserve i, we must find ways to use it more wisely
In this context, Space Shuttle may be the most important spacecraft ever developed,
rhere is no question that it's the most versatile. Reusable, capable of carrying single,
multiple, or mixed pavloads to and from space at lower costs, it will benefit America and
mankind in many ways. Not once or twice but routinely, to the end of this century
and bevond
These missions will begin in 1980, when the Shuttle transportation system becomes
operational. Meanwhile, what is being done to meet that date is itsell an interesting part of
Shuttle history, Here is that story.
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- s W S SHUTTLE CHARACTERISTICS E————
(values are approximare)
LENGTH T

SYSTEM: 549 meten (184 fear)
ORITER: 371 meters (122 feer)

HEIGHT
EYSTEM: 20,1 meten (76 feet)

X ORDIMER: 17 4 meters {57 feat)
\ ORBITER

""-l -'—_—-_—-_'f ORMTER: 238 meden (T8 leer)
Y -H—_- S

GROAS LIFFOFF
1.9 mullicn Hﬂanm'ﬁ (4.4 -milicn pouds )

ORBGITER LANDING:
84.8 thouwsand hilograms (187 thousand pounds)

THREIST
SOUD-ROCKET DOCSTERS (2);
14.6 milllion nesvrons (2.8 milkon pounids)
of twust each
OROITER MAIN ENGINES (30
2.4 million neswtond (470 thousand pounds)
of thinust each

CARGOD BAY
CHMENSIONS:
18.3 meten (460 feet) long, 4.6 meten (15 feer)
iry diarmeter
ACCOMMODATIONS:
Linrnanned o fully equipped
scignnific

BOEING 727

SOLID-ROCKET BOOSTERS
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ANATIONWIDE ENTERPRISE

space shuttle is being developed and built for NASA by America.
The NASA industry team is compaosed of four prime contractors and
thousands of subcontractors and suppliers. Almost every state in
the nation is involved,

ELEMENT CONTRACTORS
_ﬂiﬁ__ ORBITER: Shurtle system Rockwell nernational - - EXTERMAL TANK Martin Marera
Fregroion space Division g
T An
ﬁ t MAIN ENGINES Rockwel inremononal e e =  SOLID-ROCKET MOTORS
= — Rocierdyne Division
[ —————— "3
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THE SPACECRAFT THAT'S AN AIRCRAFT
Space Shuttle is a unique vehicle.

Here's why: The orbiter—protected against

the high temperatures encountered during
atmospheric entry by reusable surface
insulation—is designed to fly numerous missions,
It has a cavernous cargo bay, which will enable
it to transport to and from earth orbit payloads
of many shapes, weights, and sizes, And on
returning to earth, it will land

like an airplane,

Besides being the contractor for Shuttle
system intedration, Rockwell International’s
Space Division is designing, developing, and
building the orbiter. Much of this work is done at
the Division's space complex in Downey,
California, but many orbiter subsysterns and
components are produced by subcontractors
throughout the United States. These elements
are brought together for final assembly and
checkout at the Division's facility in
Palmdale, California.

1 Rodewell's Spoce Division — horme of Apolio — s now home of
e Shurfle arbined

2 The ohbirer & asembled of the Spoce Division faciling: in
Paoimdale, Coiif

d ockwell's Rockendyne Division § developing ond buliding the
Shigmie moen  endgines,




MASA's Johreon Spoce Center i the lead cenfer for overall Shurtle prograrm developrment

Uryden Flight Research Cenrer ar Edwards Air Force Dose, Calif. besng prepored for MASA's Morshod Spoce Flight Center, Hunmsalle, Ao, 5 monaging the developrnent of
approschr-ond-sanding st of first orbiner the main engine, solid-rocker boosier, exremod fonk, and Spocelob. i isalv resporsible

for the rmofed verood groursd vMbnomon fest

Sharrle rmain engines are test-fired ot the Nofono
Lobaratories in Misissipo




Thickol Chemical Coperation is developing and building the motons for the
wolid-rocket boosters.  Dootter. which are separared afrer lounch. will be
recoveed from the ofean ond refurbished for reyss

Huge fisrure of Michoud, Lo, fociliny s used in the asembly OF experral ronk

Teardi B Elr B Marmin Manemo

“ehice Assernbly Buliding dwarfs ofher st
tures af Kenredy Spoce Center, Flo. Lounch
Complex J5A [not shawn), which wos ueed for
the Apoflo moon shom Is being modified for
Shumle lounches, Shitrle rumaay @& ar upper lefr

Kennedy doace Center,

olso will be o Shurtle lownch sire

Vandenberg Air Force Bose, Co

Lights painf colorhul Sutling of Shuttle rurway o









Shuttle orbiters are

manned spacecraft that will
Iy many missions over many
vears; the care that goes

into their development is
uncompromising. High-guality
workmanship marks cach
phase of orbiter production,
and every orbiter must meet
exacting assembly standards
and demanding checkoul

rarme fnd bomroer shilng id f r . b . = SRRSO, S
Frame and bosmorm shirs ud r_!rE|"_'lL_|E' BulkMead e L]LIl.H”]L nis. ’ i’
(ol giaate iyl fixmure

Here, in pictures, is a

THE PRODUCTION OF AN ORBITER summary of the orbiters
assembly and checkout

Operaions,
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THE SHUTTLLE MISSION

There has never been a space
mission or a space vehicle capability
even remotely like shuttle's, Because

of the spacecraft’s shirtsleeve e fﬁ . =2

atmosphere, qualified specialists and g ==
AV SEPARATION OF
EXTERMAL TANK

ORDIT INSERTION
AMND CIRCULARIZATION

scientists can accompany their
equipment and experiments into
space

The first Shuttle space tlights
will be launched from Kennedy
Space Center, with launches from
vVandenberg Air Force Base
scheduled to begin in 1983, A typical
mission will last seven days,
but it can be extended up 10 a month.
wWithin two weeks of landing, the
orbiter can be serviced and readied ; ' ROCKET BOOSTERS
for another flight,

The Shuttle mission model
estimates as many as 60 missions
per yvear will be flown during the
operational phase of the Shuttle era

ORDITAL OPERATIONS

ATMOSPHERIC ENTRY




LALUMNCH SEPARATION OF 50LID-ROCKET DOOSTERS SEPARATION OF EXTERMNAL TAMNE, CRDIT INSERTIOMN AMD CIRCULARIZATICN

HEFGHT, 46 kilomerer HEIGHT: 185 kilormenems
T8 miles 1495 e, HDIcD
VELOCITY: 5008 kmi/hr VELOGTY: 28,300 kenv/he
2112 mph 17,600 mpl

CRBITAL CPERATIONS LANDIMG SERVICING FOR RELAUMNCH

{E[Cal-T e o L HEHSHT 1207 keiloarranshesr CTRCISHELARN S E =2 Wiomeian
0 &0 Frvibaes Ty ey s = 1250 mile
PRANON: 100 doys JELCMOTY: 28, /8D Kl oA entry paif)
i WIT
i} ¥ L - A Tl I
208 mipl



OPERATIONS IN SPACE...

Features that make Space Shuttle unique
include its ability 1o economically transporn
space cargo to earth orbit, its longevity, and its
versatility, No other spacecraft has tlown more
than once, but Shuttle will flv repeatedly — 100

missions by each orbiter. And it will accommodate
a variety of pavload configurations, all devoted 1o

using space 1o benefit earth. Following is a
scunipling of what the Shuttle system can dox
Imansport larger and heavier pavioads than can be

Fiunchedd by expenddabile Doosters, This nor ol ool
regfvice the cosst af pattinneg paagloaeds in spece Bt wili

erllone us more flexibiling in what we can carry [naiko spoce

Return pavioads o earthe This will el us o use
pgloceds over cnd ouer agoin and o ecover and
reno e scterllifes et ool othenoise

b el it dorie

Deplow satetlites i orbit, retrieve and refurbish satellites
replace satelline: sysiems, repair satellites, This cedll ol
thier coest et increcise the orbital Tiees of these spwacecreafi

Chock out and Bunch spacecralt on decprspace
missions. Thils wdll reduee the risk of fosbeg spacieccoraft
fream mcfunciions olurineg orbitend fench

Fake scientific [Bbs, seientisis, and en@ineors into
space, This will penmit resaeanch o be conducied

easer oS fo b il il ciecd i (TCHCTRETTII ] A Ko S5 S

for e el oo d thetl ecired e cdcconriresefottesel e

{ Tk |.','-']-||.'|J*-| | trli Hites

~BENEFITS ON

i af the mcst imponond Shuirle popioock € 3pocsal,. Being produced
1 COoEEnETion wilh MASA By e Eundpean 5ol Agenty (ESa Countried
foking o ore Wy Dsemany Ialy: France, Goear Lnkin ::rlj'll_: U Spain
Meftherionoe Denmai, Saimeedand aad Ao

EARTH

Petroleurm Reiources



Mational Spaceline Operations

Missions Per Year

The sooce telesonpe will permit asironcrmens R EFUchy, wahoul Sirmesdiens infenerence Do
e Pwicar el s e ressschims oo el Lol S AT DERROIS Wikl sar if Lis i oeter, chaosds i Gt
i

O SEPace I

Shutle-depkned neemplonetory spoceonit i orodhed fo on Iftenm Uppe 5o
welich will proped # oOoOss SDo0E FO Jupsien

Scienfific Srudies Minerml Pesources

Agriculture




Perroleurn Resources

Photographs of he eanh raken from space hove
been used in the explonarion for oil and natural
gas around the word. The improved sateliites of
the Shuttle era will be able tolocare new sources
af fossil fuels

Agriculture

Sensor systems cared 1o spoce by Shurle con
help solve rhe world's food problems. The sen-
sors can idenrify the cops in eoch field, rell the
vigar and proboble yield of those cops. and
detect plont diseases and insect infesnarions

Mhe MAVEIAR, globxl pomiionng estern will enatle
BTy AQUIDEET LSS CitwieTe On 80 o detns
M el exo oookons. in e 1980 Shumle wi
e 1med o igunch thie HANVSIAR, wohedeps

Communications

Timber

Shurle-launched sarellites can help conserve
and proted our forest resources, especially in
rermote areas. lesides providing accurate inven-
tories of rirmberands, these spocecoft con
detect forest fires, ree diseases. and pest
Infestations

Scienrific Studies

Shurle & copable of camying to orbircomplerely
equipped scientific loborataries manned by sci
entists and rechnicians, In the weightless environ-
ment and vacuum of space, these researchers
can perform many rasks and condudt many ex-
perments thar would not be possitle on earrh

Mineral Resources

Porentially large mineral deposits hove been
identified in maony parts of the world through the
use of spoce photographs. The advanced satel-
lites placed in orbit by Shurle are expeced o
migke mary valuoble mineral discoveries,

Environrment

Comimunicaions

Communication satellites have made Inrercon-
rinenral relevision and radio possible and are
reducing the cost of fronsoceanic feleghone
calls. Thesa costs will be reduced furher by e
improved satellires taken fo orbit by Shumle.

Environment

Sarellires placed in orbit by Shuttle can support
environmental studies. These global monitors
can send wearher information 1o the ground,
survery land-use patterms, dheck air quading. and
rrack air and warer pollurion

Oceanograghy

Dy mopping ocean-surface remperatures,
Shurtle-delivered earth-rescurces sarellites will
help oceanographers undersmand current par:
rems, thus enabling fishing experts 1o predic the
miovernents of schools of fish. The movemenr of
icebergs and ice Islands also con be racked
from space, minimizing the hazaords in the Norh
Arlantic shipping lanes

Ceeanography



National Spaceline Operations
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Pomable poramergie eguipse

Hond-nedd elecrronic caloularor

Accurate Mppping

| et

Global commuenications

THE GROWING BOTTOM LINE

Few Americans could look at these illustrations without recognizing something that
has made life easier, better, more enjovable, Yet these examples of space benefits are
but the visible end of the iceberd, There are other benetits, impossible to illustrate,
that affect our lives far more profoundly.

Many space benefits can't be seen—theyvre hidden in technology. The fireproot
cloth developed for Apollo can be ouched: it has substance and dimensions. But who
can identify and measure all that space exploration has done and is doing for medicine,
ecology, meteorologdy, education, communications, materials, manufacturing,
science, management, computers...?

The answer, of course, is no one. These benefits are simply incalculable. Our lives,

though, are better because of them

Fire-quenching cootings,
i

Accurate built-in tmuck scalis Energy-conserving developments | Computeized bridge-safery nspecrion
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when commenting on the iuture a lew vears

20, Space ODSErVEeErs Ordy OnjeCciured about a

self-sustaining space colony. Today they can
clescribe it. Though such a creation is in the
distant future, even the discussion of it by space
sCientists and others Is significant. For their
interest means that the technology needed (o

build it is clearly within reach







iransport bullding blocks to space. Thisis one of the roles
Space Shurtle will play in the future, a future in which
space could be used (0 benefit earth in extraordinary
wavs, For example: Climate control. Space hospitals,
Space processing facilities. And permanent space
habitats manned by technicians who coulcd assemble
satellite solar power stations that supply continuous
enerdy 1o earth,

These promising possibilities challenge the
imagination. Yet they represent barely the beginning of
our working presence in space —a presence that will
depend more and more on the Space Shuttle
transportation system. The impact on mankind of these

. and other space uses can only be estimated. But this
’ much is known: Bedinning in 1980, the benefits from
space will be increasingdly realized in our own lifetimes.

] - 4
, An essential part of that tlechnology is the ability 10
.
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