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——————A—eiviiinatieonls—eosnuricetionsysten—is—analesous—so—the—
body's nervous systen; the information wvhich is transuitted and
received 1n Dotill maintains Their well  being, and  Loventia for
growth., Tt is lilely that the most notieeable chunres in oup
society will occur 'as a result of advances in this ield. iy

b——{(conservetive)-nredietions—ares
“Thé HOooRup of nost Homes &and  businesses  to o entralized

_communications svsten (analorous to the current telepuone Srsten)
with fiber optics vhere °the building density is hish  enoush,
L————Sa%e%%t%eﬂ—ﬂt}l——%*ﬁk—reae%e—efees———Faeh—&eea%ieﬁ—vil&—ﬁch—++aep——

opties of wvarious kinds for different applications: less

erpensive siagle=-node  fioers for data cwransnigsion il Lo
developed, and current multi-mode sraded-index  fibers for audio

* and visual applications will also be used.

Horel—serviess—will—become—available —even—is

cornmunications S¥S tem Picture telephons uervice
= —

cconouiically Teasible Tor Chnc averare cusconor, Ty
beses will be availa ble to those with cownuter:s fSTeYete)

will inelude  ncus weather, uvartlse“u“tu hes Lok
Hi-ieaws }=epapu——ﬁe%09*els———euu.. T?Cﬁtu"l}?f evei—tis

) 1
contents of {he Library of Consress will becone zccessihle to
-

anyons, gufvﬁcre, av anytime. Tloua ancd vusineéss SCCurity could Lo
aceonylished with  sensors nmonitorins  conditions  i'op fire  sd

“urziary, reportinig to a specificd location wheil couditions

;arrant, T b lep i be _al - £ - :

! Pa?t fhe responder i1l b ble (o gheeic—ine —onttorad

- location with video cumeras to cut doun o expensive false "lhr|u.
—Eideriy—and—incapaoitIted T TAGIVIOUEIE could pe equiped wic,
3ensorsg that nonitor body puraieters liice tompercture apd  heori

rate. I g other 1a or uneart attacl: happens, an alara could oo

- Broadeast—Ho—ti Houe—base—atation—FProm—there—amr—
approwriates 1ot1ue could be sent to a neighbor or the _1nnor1L1és.
SUCH SySCCTS  are  In eXlperinental use now, but o8 vea 3 frou nou
they will' be ~ comnmon. and inexpensive, anec nansionzl
holo; aphic television may be possibla with the increausu
n;eppac%oa—%FansPlss&ea—Pa%eﬁT——Iﬁ—G““—e“ e———r:r——»crc-—ch“hseiu

for musie and video will be thore for the discersiy;: consumer.

—Inter=officeImferrationrtromfer vttt lncrc:oln T oE in the Torn

of electronic wail. This will reduce needless paper usage ne

- Postal Service.and UPS will not be elininated, taou:n, since there
————is-aluavrs—a —nead—io—nove —nonstandard —informaticn-und—s00ds—m

coockies and sweaters fron mon are hard to send via gilier optics.

neuestionr wit—Tmlie—tremendors—ctrides TTIGTT tire TETY
corzmunication srstem. ALecess  te knowledge will Le a reciity for

people no matter how rfar they are froa libraries, seiiocls, aad

p————Uhdversities.—The—concent— of educational —tvewill finoelly bLosr

PUit;  witn many channels available on fiber optic uysteus,




!
'
]

»

FINAL ADJUSTED SCORE

create. plaus.________ clarity legi. TOTAL

- ELECTRONIC COMMUNICATION (continued)

— specifiic-topics—.at high levels will finally be _taught.
, "universities™ of the air will arise.
— ——Callular transmitters—will—bemore-—common:—This—will—allow—
_uninterrupted communications for the mobile individual. Increased -
security of communications will be available. Information will be |
————enorypted-to—discourage theft, and detection of taps on fiber |
optic lines will be easier than, say, finding passive receivers of
microwave linktransmissions-today:—Authorized-agengies—-will—be——
able to trace calls instantaneously; a great advantage in
apprehending terrorists and kidnappers.
- Since-the available locations for geosynchronous_ orbits are
_ limited, they must be used -efficiently. This will mean ever
— larger—andcapable —satellites—will—be—launched—by-—the—space—
shuttle. At some point it might become possible that orbit
locations will be allocated by a world body like the U.N..
———Satellites-will be shielded. with. special materials . and equiped__
with various defense mechanisms to protect them from attack by
———Tnations orterrorists:
Many of the requirements of the communications field are the
same as for the computer industry. Of necessity, the entire |
—————communications-system —will be computer _operated. _ High speed _
electrical and optical switches and detectors will be created
“—_‘ﬁEInE‘GEAS'End‘InKIP‘—*MoIecular"beam epitaxy-and-ion -implantation—
(with laser annealing) will play vital roles in device
manufacture. The control of the magnetic spins in the nuclei of |
[———atoms-at-low—temperatures —will. satisfy the _tremendous _ memory._ |
capacity requirements of many services. This technology will
T surpass current magnetic storageorlasersburning-techniques-by-at—
least several orders of magnitude. Polymeric fiber optics (in a
erystalline form) may eventually be adapted for  specialized
| ———wavelength-regions-because—of-an-increase_in strength or reduction ]
in environmental degradation (via stress corrosion or clouding
from hydroxyl—lons).—New—semiconducting-lasers-will-be-developed—
to meet the wavelength requirements of the new fibers. Integrated
optics will be created. These will consist of optical and™ |
'———electrical-components on chips..  The laser, modulating circuitry,
detectors, amplifiers, etc., will all be on a suitable substate
“““‘Whiﬁﬁ—‘IS“‘seaIed‘*Into‘—a—‘module—’with“—electrical-—and——optical"*
feedthroughs. Their use in severe environments (electromggggg;c
fields, explosive gases, radiocactive areas, etc.) will be common. |
‘—The—coupiing—of—fibers—will—be—simplified—so—that-even_home_|
handymen can add components as necessary to their networks. i
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aiees—i this ield—apre—a sw&ag——humaartf———&nereased——
mobltity on tne planet, and will 1lead to exploration of the
ATLverse 27STale UnRNown in the Nistory of man. 1y predictions
-~ for the future of aerospace are:

.

d

I I

New manufacturing processes will lead to hizher perfornance,

redler dl e ’ and™~ reduced costs for aerospace couponents.

Increased use of polyrers, couposites, and cerampies are

P

guaranteed. Lonflammable and nontoxic plasties in the ecabin
apior of -3 ng prevent—the—spread—of—Ffire—and—smoke;—

saving lives. Comp031tes of metals and polyuers will lead to hiw z=h

Strengtn, low weight structural components. Adlesive tectnology
will permit bonding of components with rreater ease and strenith

than rivets. Laser and electron beau fusion bondins of metallic

oinlatal S—led LL—;A—scpedées——ye&esr——eepam1es——the——St~u4
and Zr0, will play important roles in Jet engine technology
LI’ USe 11 turdine bladés and rotors will allow nigner opwauub

temperatures and pgreater corrosion resistance. Design  aud

manufacture of components will be done by couputers and robots.

Qua Ree—witl—be—paintained—by—extensive—use—of—

ultrasonlc testlng, X-ray and neutron radiography, electronagnetic

necthods, and laser Interferouetry.

Airepaft will use satellites for more accurate navigation and

better communlcatlon. Passengers will soon be able to wuake
outine 0 ideo d -aza_~pans*ep—wh¢le—£ly&ng-—¥&leGs—w&l}——

have real time infrared and radar images, converted by computer to
'e€ almensional  nolograms, 4t their Gisposal Tor all Weather

flying safety. Head up instrument displays will be couuon.

prOJectlng vital information on the cockpit windshield. The
ponitoringeofali—eair—traffie—by—satellites—will—lead—to—Fewer—

midair collisions. - Ground control radar will be installed at all

3

- emnergencies faster and more accurately than human control.

p———————Bina iS5 £

airporis to guide planes in safe takeofTs and landlngs. On board
computers  wil monj tor af itd nd

r—pases—untii—
activated at the engines, will reduce explosions and fires. These

Tuels will also Burnd iore efflclentlj and cleanlj in the englneb,
riving ni taprust and the |
engine exhaust, or sultable combustion process control, will

educe—eng:ne——norse——-—ﬁew-—arrcraft—desrgn—wztt—reduce—the—'anrc——-

boom "footprint" of supersonic aircraft to acceptable levels.

Continuously manned bases will be established in earth orbit

amdonr—the—noomn: A mammed Iissionrto Hars witl e undertalten:

Orbiting unmanned observatorles will be placed arounu cach of the

1
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AEROéPAbE (continued)

planets of the solar system. New instruments for the detection of
'—‘"——radiaticn-and——particies—wiii—be—p}aeed—iﬂ—spaee7—and—wil%—previde
fascinating knowledge of the universe. Happing of the earti's
resources will Dbe coupleted, both for exploitation and
————cans i - L heir lonz mean free
paths, way be supplied by the sun and sonmehow measured by
—-————sateriites-to—give—a—conposi%iona&—er—eerue%ura}——pre?ile——of——%he—1
earth.
The manufacture of new materidals will be affordsd By the
———environment of space.  Single crystals of silicon and germaniug
more than 10 inches in diameter will be possible. Also, since one
‘"““dcesn*t—requtre—a—cructbie—in—spaceT—contaminaeien-of—the—eryseais——
by impurities like carbon and oxygen will be eliminated. A very
good vacuum will be available for various processes., Ion
implanfation_n£_hhese_cn¥stals__uizh__selgnhed__ngnanhﬁ__mignL be
accomplished by using the earth's own Van Allen belts as the
"——“——acceteratorr——ﬁioiugicat—products—wiii——be——made——iﬂ——spaeef-——fer—ﬂ
reasons of purity of the product, and isolation of any hazardous

organisms from the earth's environuent.

n fop habitati : faetiring e - |

supplied by solar cells or small fusion reactors. Deep space
‘*‘"—‘prvbes—wIii‘use*fusion—reactors;-drawing—on—intersbeliar——hydregea——

for fuel, and ion rockets to explore the universe. An offshoot of

the technology used to develop large solar arrays would be

biti . Ty 1d flect inf ; isible light to |
reduce frost damage to crops, and illuminate the scene of rescue
(—_operations.—

Since most nanufacturing processes and exploration
expeditions could be computer operated, many of the space bases
————~—wi&%—be——es%ab}éshed——£on——peasens——nequining__human__beings.___JuL_'
example would be orbiting hospitals, in which weightlessness plays
a vital role 1in the treatuent™ of disease or Injury:—The
———uniqueness of the space environment may cause the development of
hotels or condominiums by the private sector to cater to the
r——-———desires—ef—a—per%ie&iar—segmeﬁ%—eé—seeie%y:———%%——is——kikely——thas——

private spacelines will develop to satisfy the transportation
requirements. Advertizing will also take to the heavens, and™ one

i ’ i simmd i ing tremendous visual
displays promoting various products. These displays could be in
f‘“——-the—furm—uf—iaser=generated—image37——ef—course7—worid—epinion—wiik—~
eventually try to regulate this activity by entrepreneurs. e
will also start to see the use of space by a new generation of |
,______stuntmen.__Eenhaps_a_neu_spnnh_inxolzing_the__atmnsnhgnig__negntrx__
of a spacesuited individual on a cerawmie "surfboard" equiped with
T @ nighaltitwde parachute?—te-wittknow—imoniy—25—years— |
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SOCIETAL IMPACT " Booklet Number vuécd

] The inpact of the predictions I nade for comnunications —and |

aerospace will be dramatic. It must be remembered that they will

even be aware of the total advances being made at thne time, much

as today many don't realize the role of current satellites in,
ca-—call——ﬁnom——zostenT——MA——to—New—¥opk—G§#yr———

Public reaction and acceptance may be slow in several respects,

a Under g anges  will haveé Deenm wmade ror them, and

dramatic effects -both welcome and unwelcome- will be manijfested

at various points in their lives.

The—eeamuaéea%ieaa—peveLatiea—wé&%—%eaé—%e—a—quaaeaa—iaerease—-—
in the ease with which information is processed and distributed.

In1s could "be aTroad T6 Ireedom or IMprisoiment. For individuals
able to perform creative work at home the prospecgts are

s

tremendous. Already many artists, musicians, and authors create

OPrksS—aE oRes

compatible with the state~-of-the-art in data transfer (as is music

and text currently) why couldn't the musician or author remain at
home and send their works to their publishe itho ey e eaying
home? In all likelihood many will in the future. For others,

S - - >, 1Y

location freedon. Many Jjobs simply require individuals to be at

centraiized Iocations to work, =cientists in iaboratories,

steelyorker construecting a ne building and_ doetors 4
hospital are three examples. An additional factor is that human
:"" i - Taw -:‘;‘- & i v ‘:“ E—he 'y Y - %

communication won't cause them to run home to work. It will,

however, Iet them  Interact Wwith  others  not as close
FegL --. z. ) all asSe Re = onuni ca ion i ead ..
greater efficiency, productivity, and job satisfaction.

‘e o p @' Feased o111 8} a QI x:LDJ..L.'.LEy 1S chat

incorrect information will be input in the systen faster than

currently possible. This could be a negative factor in_ the case

o - alsSe—early—warning—signals o 3 Retear-—abtack,—|
Information on individuals (eredit, health, political viewpoints,
. € i e people may be totally

destroyed by an unintentional or intentional nis-entry of data on

——3Safesua

them to public agencies, creditors, and possible euployers.

probleus, and prevention of unauthorized intrusion (via the

‘ freedom under the Constitution. Of course, not all infractions

Iuture’s Torm of wir€tapping) must be i1aStituted to  insSure our

is 1lilely

against individuals will come from Big Brother, and it

o - = = = et ey ~

explosion to plan and perpetrate their criminal acts.

To some, the prospect of total mobility wWith COLULICAtion IS
e ; . 11 still

be in touch may be desirable ~for corporation presidents,

19
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———policemeny,—or—the-local-restaurant-ownenr.—Others-nay—resent—-the—
fact that someday it may be possible for almost anyone to contact

thenr anywhere - Bo Derek, watch out!

The aerospace iuprovements of the next 25 years will lead to |

increasing use of the airlines for pleasure rather than business.
———-——Presamab&y;—a—grea%—dea}—ef—eeday*s—eravei—-by——business——managers———
could be accomplished via computers and communication linkups at a

far lower cost than, say, shipping a 1701b executive vice

! i 2 City to San Franciseo, CA. Tn
fact, one might see more business travel by lower level employees
‘———-—because—of—the—necessiey—of—actuai—contactT——iike—a—ski&ied—repair——-
- techniecian travelling to a customer's facility to fix a brokea

piece of electronic machinery, or a salesman visiting a university
g . i i interpersopal skills, |

Surely the decreased cost and increased safety will induce those

——*——peopie—who—don*t—presentiy—fiy—to—consider—the—prospect.

The decreased noise and air pollution of future gircraft will-

enable airports to maximize their efficiency. Many airports must
_____cunhail_hheiz__hnuns_nf_npenatinn_ha_nomplx_mihh.noise_negulations___
of the comuunities which have grown up around the. If engine
‘——-—-notse—and~sonic—boom—noise—can-be—eriminated—one*wiit*probably*see*—-
the return of supersonic transport as an economically viable foru

of transportation. Reduced air pollution will be beneficial for
———all aireraft, especially 10 mile high SSTs and the ozone layep, |
One nmight even be able to see a clear blue sky again (without ¢
‘—————eea%pai%s—haziﬁg—i%—upT—as—is—cprrentiy—the-aase).

The advances in space will have immediate influence on our

Llives. The increased communications load carried by satellites ig
the most evident. R§§ange__mapping__uill_help_humanitg_exploit__.

yet, hopefully, conserve its limited store.

The—current—attempts—at—the—miiitarization—of—space—shouid—be——"

blocked now (except for reconnaissance satellites to insure

‘_~_,_panticle_heamr_and_lasen_weapons;in—space_must—not—bc_—allowed——to———

coupliance with established treaties). The placement of nuclear,

insure the survival and growth of all.

LnE‘HEﬁItEtIﬁﬁ_UfhEpEEE7_In__p£PtIGEIEP—_UY__DTIVEtE Sroups,

could be the forerunner of colonization, with <the inevitable

. result. Eventually, groups of people would seclt autonouy from the

h i el ific] vironments. —As the-ecarth's entire—|
surface has already been carved up into nations, space is the
i i eoplet s quUest or Zutonony Tron présent

‘political systens.

As always, the coming of the future will be a remarkable and
———unstoppabls event It —will leave-humwanity with-a—combination-of
Joy and sorrow. Together we can make it wore or the ferner,
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