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(me of the earliest legends of Aying is the Greek myth of Daedalus
and Iearus, learus, thrilled Lo diseover he could {1y, soared too close
to the sun, and when hiz wing tips melted (ook an ill-fated plunge

Avtomated intw the sea. To make & connection with present day flight, one would
- enly need (o replace Tearos with the millions of aircraft popolating
Air Troffic Control: 5. v cies in 1971 Yet the problem is still basically the same:

nUEnulEm to keep from hurning up and crashing inlo the sea, or the land—
or all the other airborne vehicles, The latter condition, that of
crashing into the growing multitude of aireraft, is a relutively new
problem perplexing the air traffic controller, and is the subject of

this and the follewing Lwo companion papers. ,

For several vears, the Federsl Aviation Administration has devoled
priority attention to the selution of the traffle eontreller’s profilems in
high-density airport terminal areas. Since the mid-sixties, when the FAA
first installed an sutomated radar terminsl system (ARTE) at Atlania
(19543 and Kennedy (1968) airports, the teaffic contecller has been the
main focus of attentlon. Even today, with the [nstallation of the mare
pivaneed ARTS IIT either planned or wnderway in 62 majer 1. 5. air

- terminals, the controller bears the wliimate responaibility for Lhe safe
delivery of passengers and crew (rom the moment they enter the ajverafs
until they step onto destination aoil,

Developed by Sperry Rand's Univae Division for the FAA, ARTS 111
is & modularly expandable, radar-contrelled, beacon-tracking system which
satisfies the essential goal of air Leaffic system designers: it monilors—
and hag the potential eapability of tracking—all sireraft fying within
ita radar range, Tn cssence, ARTS “gees™ all aireraft within a 56-mile
radius of the terminnd, and displaye the tracks of all beacon-equipped
aircraft. The information displayed for the conteoller includes idemtifien-
tion, altitude, ground speed, ete, {ste detuiled article “Automated Ade
Traflic Contral: Today™1.

As prime contractor for ARTS 111, Univae iz providing over-all systems
management and eoordination, hardware, operational and nonoperational
computer programming, faclory system tests, installation and checkout,
initial maintenance and tralning serviees, and system documentation.

By the middle of 1973, a total of &4 systems will have been installed in

the L. 8., locluding the basic 62 as well ns ene at the FAA Academy in

Oklaboma City for training, and ane at the National Aviation Facilities

Experimental Center in Allantic Clty for use by FAMA enginesrs in develop-

ing still mare sdvaneed ARTS concepts and systems. By 1820, it iz antici-

pated that 200 of the most advanced ferminal autemation systems will be i

in operalion, thersby enabling the traffic contraller to keep paec with ]

the expected increase in glebal mir Lealfic (see article “Aotemated Adr |
i
|

T

Traflic Contral: Tomoerrows' ).

Air Traffic Control—from Signals to Symbols

Sinee the fivat pilots of the 20th century had enly themselves to werey
about in the antraveled sky, they had little need Cor scphisticated air
traffic control systems. In fact, the modern traffic controller is & far ery r
from his earliesl ancestor, the signalmun, whe in the decade hefore 120
merely waved alternate green and red flags to give pilots clearance for
tuke-oll and landing, [}

By 1080, the first audie lools appeared—vaoice radio, radie novigation,
and instrument flight—complementing the visual aspect of air traffic
control, Cleveland Munieipal Airport became the first to install a radio-
cpuipped contee] tewer and before the 1930-40 decade ended, 86 more
cities had radic-equipped pirport traffe control. During this same periad
ihe firat radio-navigation systert, called the Four Course Range, began
aperating in the low freguency 200-400 kiloherts range

With the development of radar during World War I, the air traflic
controller had the advantage of visualle displayed position information.
This hreakthrough enabled the centroller fo transmil ssparation informa-
tion to the nirborne pilots and thus keep aireraft at safe distances. As the
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Route of WU.S. Air Mall Service: 1924

Sperry searchlight beacona were needed for
flying the moil acress country. . . . s com-
marcial oviction developed in the twenties
and the need 1o pr:tfl:l:l: n.igl:ﬁ ﬂlring' in-
crecged, the morkel for Sperry beacons ot
mirports and on air routea expanded, Spemry
beacons guided the early mail pilots as they
made dangercue lights aleng the "nighl air-
way," In 1924 five Sperry beacons ond
landing lights wrere used on the Chicogo-
Cheyenne leg of the first Chicogo-to-coost
airmail service; other roules were soon
utllizlng Sperry beocona,

Froes Flmer Sperry—Iaoventor and Fngineer, by Thamos
Parke Hughes, The Juhas Hopking Preas.

EAnN
FRARCISIO

number of pircrnfl on the rudar display inereased, the problem of identi-
fying spevific aircrall beeame mare complex. By the 1960' the density of
traflic al major U. 8. alvports began to increase at a rvate that made the
contrcller's mental bookkeeping task next to impasszible, Ta slleyiale this
burden, the Civil Acronauties Administration introduced the computler
to traffic control in 1967, From that yenr until the intredeetion of ARTS
in 1964, the computer hus been instrumental in allowing the controller to
| keep puee with mapldly prowing flight statistica in the United States.
Without the computer and its development into the saphistionted ATRTE
IIT of 1871, the high-density-sirport iraffic controller would be unable to
manags the skics,

The Multi-Traffic Contraller
T da his job in the "20°s the controller hod only to wave a green or a
red fag; In the "S50% he operated a radio in the control tower; in the "40%
he had to learn how to operate a radar set; and in the "Bz he bogan
uging the computer. Now in the 18708, with 20 enroute centors in opera-
tion across the country, B4 ARTS ITT installations schedoled by 1973,
and putomation planned for o totel of 2 lerminals by T8B, air Crallic
| cantral s in need of more eonteellers Lo handle the expanding air popula-
i tlen, 1o Tact, at least four dilferent kindz of controllers are reguired for
any high-denzity airport terminal, three of whom are located in the air-
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