SECTION VIII

- WTELERAN" —- For Air Navigation and Traffic Control

In 1941, RCA began work on the broad problem of air navigation
and traffic control, and in December of that year devised the
fundamentals of the Teleran system described herein. Even at
that time, the traffic control problem was serious.

Today, the rapidly increasing density of civil and millitary alr
traffic demands the best methods for navigating and controlling
aircraft. Collision prevention, all-weather landing and other
new services must be provided, with a resulting decrease ln re-
quired pilot skill and increases in safety and economy. Large
numbers of commercial, military and private aircraft must be
accommodated, both on and off the established airways.

Due to the urgency of war tasks, little work was done on the
Teleran system between 1941 and 19U45. Then in 1945 RCA, working
in cooperation with technical personnel of Army Air Forces,
Civil Aeronautics Administration, Alrborne Instrument Laboratory,
the airlines and alrcraft manufacturers, expanded the Teleran
system to extend its capabilities. New features such as talk-
down and automatlic landing, automatic on- and off-course flight,
azimuth and distance indication and taxiing control are now

Wl thin the realm of Teleran. Since April, 1946, work on cer-
tain aspects of the system having military uses has been spon-
sored by the Army Air Forces.

TELERAN USES BOTH RADAR AND TELEVISICN: The word TELERAN, con-
tracted from TELEvision-Radar Air Navigation, 1s an appropriate
name for this dynamic new system. It 1s appropriate because, 1n
operation, Teleran actually combines the technologlies of tele-
vision and radar into a single system, collecting its informa-
tion by means of radar equipment, collating it with meteorolog-
ical, geographical and control data, and transmitting a synoptic
pleture to the television receiver in the alrplane.

The Need for Television: Many of the radar systems developed
for military use during the war will have application in solving
peacetime problems, particularly in the field of alr navigation.

Radar used alone, however, whether airborne or on the ground,

has serious limitations. Airborne radar equipment is relatively
heavy and bulky, and requires experience and skill for operation.
Because of limited antenna directivity due to size limitations,
the equipment cannot produce information of sufficiently high
"definition" or accuracy. Ground radar, on the other hand,
furnishes adequate information in sufficient detail, but of
course the information is not available to the pilot. The full
advantages of radar can be realized only if ground search radar
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information is presented to pilots in convenient form. This
is easily accomplished by television.

An abundant variety of information can be conveyed by tele-
vision, information which 1s almost effortlessly percelved
and used. Because of 1ts unlgque manner of presentation,
television provides the best means for transmitting ground
radar information and other data such as weather maps, traffic
instructions and ceiling and visibility information.

THE TELERAN SYSTEM: In its simplest form, Teleran employs a
ground search radar which surveys the air-space of interest
and displays the information on a cathode-ray tube. This
radar presentation, with a map of the area superimposed elther
electrically or optically, is in turn viewed by a television
camera, and the resulting plcture is transmitted to the alr-
plane. On the screen of a television receiver, the pilot sees
his plane as a “pip" or spot of light moving acroes a map;
other planes also appear as spots of light, each moving

across the map according to its actual course. The pilot
jdentifies his plane by a radlal line passing through the
proper pip.

Since the received picture might be confusing if all radar
echoes were displayed in all ailrcraft, and because any pllot
is primarily interested only in those alrcraft at approxi-
mately his altitude, the Teleran system includes a method of
separating the radar echoes according to altitude and trans-
mitting a separate plcture for each altitude level.  This
separation 1s accomplished by having each aircraft carry a
transponder, which consists of a receiver and transmitter
connected together so that the transmitter emits one or more
pulses for each radar pulee picked up by the receiver. If
the transmitter emits two pulses separated by a time inter-
val, which depends on altitude, a discriminator at the ground
station can be used to sort out the responses automatically
according to altitude. These responses from different alti-
tude levels are then displayed on separate indlcators. ‘Other
methods of coding are possible, but the foregoing serves to
illustrate the princiﬁles involved. These principles, first
proposed by RCA in 1941, have since been incorporated in .
other navigational systems. :

Figure 142 shows plctorially a typical airport equipped with
Teleran. The various components of a Teleran system are 1l-
lustrated schematically in Figure 1H43.

The air space may be divicded into altitude levels as shown

in Figure 14l4; of course, other choices can be made. At

least 500 feet of overlap is provided to avold collision hazards
by climbing or descending planes. For example, a plane at
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Figure 142. Sketch Depicting A Typical Teleran Layout.
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Figure 143. Components of the Teleran System. Radar indications superimposed on a map
of the area can be reproduced in the plane by inserting a transparent sheet carrying the
proper lines and symbols between the radar tube and the television camera.







