8892

PERYS'S

[Docket No. 6724; Amdf,ff. l .

PART 91—GENERAL OPERATING
AND FLIGHT RULES

Data Correspondence Between Auto-
matically Reported Pressure Alfi-
tude Data and Pilot's Altitude Ref-
erence ‘

The purpose of this amendment to
Part 91 of the Federal Aviation Regula-
tions is to establish a tolerance for the
correspondence of automatic pressure
altitude reporting data and the pilot’s
altitude reference, and to provide for
deactivation of the equipment when di-
rected by air traffic control (ATC).

A notice of proposed rule making was
published in the FEDERAL REGISTER On
August 5, 1966 (31 F.R. 10538), stating
that the FAA proposed amendment of
Part 91 of the Federal Aviation .Regula-
tions to require that automatie pressure
altitude reporting equipment associated
with radar beacon transponders be tested
and calibrated to transmit altitude data
that will correspond within 125 feet,on a
95 percent probability basis, with the
indicated or calibrated datum of the al-
timeter normally used to maintain flight
altitude, with that altimeter referenced
to 29.92 inches of mercury. The notice
also proposed that the equipment be de-
activated on direction of ATC and that
the required testing and calibration be
accomplished within 12 calendar months
preceding the operation of that equip-
ment.
~ Interested persons were afforded an
opportunity to participate in the rule
making through submission of com-
ments. Due consideration was given to all
relevant matter presented.

In general, the comments received
acknowledged the need for a correspond-
ence tolerance at a high reliability level.
Objections to the proposed requirement
for periodic testing and calibration of
the equipment were expressed and, on
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reconsideration, the WAA has determined
that this requirement can be deleted
pending further experience and study.
If that experience and study warrants,
additional rule making action will be in-
{tiated in the future.

The Air Transport Assoclation (ATA)
recommended certain specific wording
for the regulation, including rewording
for clarity. The title has been reworded
in consonance with that in the recom-
mendation. The ATA further recom-
mended that the controller-initiated re-
quest for deactivation of the equipment
be limited, by the regulation, fo those
circumstances where the equipment is
transmitting erroneous information, and
not, for instance, to simply alleviate
radar scope clutter. ATC will request de-
activation of the automatic altitude re-
porting equipment only in those situa-
tions where erroneous data is being
transmitted. The controller will have the
capability of suppressing or inhibiting
altitude information on his radar dis-
play without requesting deactivation. In
the event that the altitude Information
displayed to the controller differs from
an assigned altitude by an amount that
exceeds control tolerances, the controller
will initiate communications to verify
actual flight altitude and to ascertain
that the altitude reporting equipment is
functioning properly. The FAA will issue
internal instructions and procedures to
limit the conditions under which deac-
tivation of the equipment may be di-
rected by ATC. Accordingly, it is not
necessary to include that limitation in
the regulation.

The ATA also recommended that the
language of the rule be reworded to read
“s s & on a8 95 percent of occasions
probability basis * * *,” to clarify the
intent. It is felt that “occurrence” is
implicit in the word *“probability” snd
that the additional language would not
contribute to the clarity of the phrase.
The purpose of the ‘95 percent probabil-
ity” factor is to prescribe for the system
an order of accuracy necessary for satis-
factory ATC system operation. If the re-
quired correspondence value, at the time
of installation, is determined by a statis-
tical probability, then it must be at least
95 percent.

The Aircraft Owners and Pilots As-
sociation (AOPA) commented that since
the controller is interested only in the
actual altitude of the aircraft, it did not
seem logical to require calibration stand-
ards for the digitizer that are more ex-
acting than the calibration requirements
for the instrument from which it gets
its information. It was also suggested
that the periodic maintenance check
might be beyond the capability of most
repair stations and that a simple ac-
curacy check be substituted. As indicated
earlier, the FAA has determined that the
requirement for periodic calibration can
be omitted at this time, since ATC will
be able to monitor gystem performance
and early experience should indicate
whether such maintenance is necessary.

It is agreed that the controller’s pri-
mary interest is in knowing the actual
altitude of the aircraft. This is the basic
reaso for requiring a data correspond-
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ence of plus or minus 125 feet. It is rec-
ognized that certain inaccuracies are in-
herent in aneroid systems. Notwith-
standing these inaccuracies, it is essential
to ATC system performance that the
altitude data automatically reported
corresponds closely with the altitude
data upon which the pilot relies for con-
trol of the aircraft.

The Air Line Pilots Association (ALPA)
commented that the rule making action
might be premature and that it might
be advisable to withhold rule making
until such time as additional experience
is gained from the operation of the Air
Trafic Control Radar Beacon System
(ATCRBS), utilizing Mode C altitude
reporting in the New York area. The
ALPA also expressed concern over the
possibility that misunderstandings be-
tween pilots and controllers might be a
basis for enforcement action against
pilots.

As indicated in the notice of proposed
rule making, the effectiveness of the
ATCRBS program, including early eval-
uation and implementation, will depend
heavily upon the integrity and reliabil-
ity of airborne equipments. Accordingly,
it is felt that this action is necessary and
timely. As experience indicates a need
for change or correction, additional rule
making action may be initiated. The
FAA sees no basis for the apprehension
expressed with respect to enforcement
actions. There seems to be no reason
why a @ilot would be reluctant to de-
activate a malfunctioning system’ when
advised of faulty altitude data by ATC
and when deactivation is requested.

The ALPA further recommended a
correspondence tolerance of plus or mi-
nus 50 feet at the transition points with
an allowance of plus or minus 25 feet
for coupling errors, and that this tol-
erance be maintained with a reliability-
repeatability factor of 99.7 percent (3
sigma), instead of the proposed 125 feet
at 95 percent (2 sigma). It was further
observed that since correspondence dif-
ferences as great as 650 feet had ap-
peared in evaluation of the equipment
(Report No. RD-65-10 on Project No.
242-006-03x, UAL/FAA ATC Radar Bea-
con Altitude Reporting Test, January
1965), the rule making would serve no
useful purpose unless these values can
be improved.

Assuming that the term “coupling er-
ror”’ refers to the accuracy with which
the pressure altitude presented to the
digitizer is displayed in the cockpit, the
25-foot tolerance recommended is the
same tolerance contemplated by the no-
tice, as is the 50-foot uncertainty which
exists because of reporting in 100-foot
increments. Further treatment of this
point appears below in discussion of re-
lated questions raised by the Bendix
Corp.

On the matter of requiring 99.7 per-
cent (3 sigma) reliability for mainte-
nance of the data correspondence, it is
recognized that the higher, 3-sigma,
probability might be of some advantage
to the ATC system, but it is not consid-
ered necessary to require that high a
degree of reliability. Added complexity
and cost of manufacturing and calibra-~
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tion are factors in the selection of the
95-percent reliability level. This 1s a
widely accepted engineering measure of
performance, and study of available ma-
terial indicates that it is an order of
accuracy which is satisfactory for ATC
system operation.

% The Bendix Corp. suggested that an
analysis of the elements which contrib-
ute to the 125-foot tolerance be pre-
sented, to facilitate a better understand-
ing of the requirement.

The FAA selected the 125-foot corre-
spondence value based on a recognition
that this value was reasonable and eas-
ily achievable when the same source
(aneroid) is used to feed analog informa-
tion to the pilot’s display and to the
pressure altitude digitizer. The value is
an accumulation of three elements: A
variation of plus or minus 50 feet that
may exist between the pressure informa-
tion from the aneroid and the infopma-
tion actually digitized; and uncertainty
factor of plus or minus 50 feet that can
exist because of reporting in 100-foot
increments; and in installations where
the altitude reporting equipment has an
optional pilot’s display, the difference
between the aneroid output feeding the
digitizer and the pilot’s display should
not exceed 25 feet.

The digitizer can introduce an error of
plus or minus 50 feet (the first 50-foot
value mentioned above) into the auto-
matic altitude reporting system. This
possible error is a result of converting
analog information (from an aneroid
or other source) to electrical information
(digital) for relay to the transponder.
In other words, there is a possible me-
chanical error of plus or minus 50 feet
inherent in the Qigitizing process which
must be taken into account in determin-
ing the correspondence value of 125 feet.

One comment in opposition to the rule
objected on the basis that the rule was
severe, unnecessary, and imposed a mon-
etary burden on private aireraft owners.
It should be emphasized that, at this
time, the installation of automatic alti-
tude reporting equipment is purely vol-
untary. However, at some later date when
the FAA ground installations are com-
pleted, it is the agency's intention to
require this equipment when operating
in certain airspace. In addition, the de-
letion of the requirement for periodic
maintenance should contribute to min-
imizing the cost of the operation of this
equipment.

In consideration of the foregoing, Part
91 of the Federal Aviation Regulations
is amended, effective August 15, 1967, by
adding the following new section after
§91.35:

§91.36 Data correspondence between
automatically reported pressure alti-
tude data and the pilot’s altitude ref-
erence.

No person may operate any automatic
pressure altitude reporting equipment
associated with a radar beacon
transponder—

(a) When deactivation of that equip-
ment is directed by ATC; or

_(b) Unless, as installed, that equip-

ment was tested and calibrated to trans-

mit altitude data corresponding within
125 feet (on a 95-percent probability
basis) of the indicated or calibrated
datum of the altimeter normally used
to maintain flight altitude, with that al-
timeter referenced to 29.92 inches of mer-
cury.

(Becs. 807, 813, Federal Aviation Act of 1958;
49 U.8.C. 1848, 1354)

Issued in Washington, D.C., on June
15, 19617. :
WiLrLiam F. McKEE,

Administrator.
[F.R. Doc. 67-7029; Filed, June 21, 1967;
8:47 am.]




