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GAE/EE/62-1

During its listening period of nine milliseconds, the re-
ceilver is listening on the fixed antenna for interrogations
from other aircraft, iAn interrogation any time in the nine
millisecond period triggers an instant response, transmitted
on the fixed antenna. The basic signal and the coded head-
ing are transmitted on the omnidirectional fixed antennsa.
Interrogation is sent out and response received on the
homing antenna (Fig. 2).

Received Signals. When one or more aircraft are within

range, the signals received are response to interrogation,
basic signal with encodsd heading, and interrogation pulses

from another fully equipped aircrafs.

Bearing Presentation. The

relative bearing of another
aircraft within range is shown
approximately by the lighting
of one of the 36 sector lights
around the outer rim of the

Collision Avoidance Indicator

(CAI) (Fig. 4). The top index Fig. 4
Collision Avoidance
represents the nose of the Indicazor

aircraft at all times. The
rctating directional search antenna rotates continuously at
ten revolutions per minute. As it turns it picks up any

signal, within range, on frequency, which it sweeps past.
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a position to collide exists whenever the heading of the
aircraft lies within the angle less than 180° formed by the
points of the two needles of the CAI; or put in another way,
whenever the bearing of the intruder lies between the
aircreft heading and the tail of the heading needle, colli-
sion is possible. These both say the same thing, that the
paths of the two airecraft will cross somewhere ahead of both
aircraft. However, in order to collide, their relative bear-
ings to each other must be constant (Ref 14), if they main-
tain straight headings. o hazard exists unless the paths

cross aheed of both aircraft and the relative bearings are

Fig. 8 .Eig. 9 )
Crossing Behind i Passing Parallel

{
|
1
|
|
|
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not changing. Fig. 7 shows collision is probable if bearing
remains steady. It elso shows another fact; for two air-
craft at the same speed, the steady bearing for collision

lies half way between the aircraft heading and the recipro-
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cal of the intruder's heading., Fige 8 and Fig. 9 indicate

that no hazard exists. Fig. 10 shows the special case of

heed-on approach.

R

Checking the Bearing. IT

the CAT indicates that the
paths of the two airplanes
will cross ahead of both, the

relative bearing is observed

closely for a short period,

not over 15 seconds for a near

Fig. 10
Head-on Approach

head-on approach, If it is

not changing, a probability of T L5
collision exists and an eavoiding turn must be made.

Climb or Descent. When the aircraft is climbing or

descending, its receiver fregquency band is expanded from its
normal 600 feet of vertical coverage,in the direction of
altitude change. The basic signal with encoded heading is
then received from each intruder within horizontal detection
range at an altitude the aircraft will pass through or reach
within the next 80 seconds. (The heading code will not be
received from a minimum equipped aircraft.) The intruder
flying level does not receive the signals of & climbing or
descending aircraft not within 300 feet of its own level,
The climbing or descending aircraft does not trigger the
transponder of an intruder unless they are within 300 feet

27
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John Franois Welch was born [N, o~ = fom
near _, the son of Patrick Thomas jielch

and Mary Cecilia I V/elch. He attended rural schools
end graduated from Corning Rurel Kigh School in 1837. In
1938-39 he took a fifth yeer of High School to quelify for

a Teacher's Certvificate, and taught o rural grade school in
1959-40, In 1941 he enrolled in Mechanicel Engcineering ot
Kenses State University. He became an .viation Cadet in
1943 end served &s an Army Alr rorce nilot to the end of
1946, He returned to Kensas State in 1947 and graduated in
1950 with tvo Bachelor of Science degrees, one in Mechanicel
Engineering and one in Business idministration. He vorked
as a technical writer for Beech Aiireraft for eight months,
then was recalled to active duty with the .ir Force in 1951,
He served ten years in Strategic .,iir Command, a2s Maintensznce
Officer and as Pilot and Aircreft Commander of B-3G's and
B-52's, before coming to Alr Force Institute of Technology
in January, 1961, -
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