Title 14—AERONAUTICS AND
SPACE
Chapter \—Federal Aviation Admin-
istration, Depariment of Transpor-
tation
|Docket No. 7976, Amdts. 25-26: 121-88]

PART 25—AIRWORTHINESS STAND-
ARDS: TRANSPORT CATEGORY AIR-
PLANES

PART 121—CERTIFICATION AND OP-
ERATIONS: DOMESTIC, FLAG, AND
SUPPLEMENTAL AJR  CARRIERS,
AND COMMERCIAL OPERATORS OF
LARGE AIRCRAFT

Additional Flight Recorder Data and
Other Requirements

The purpose of these amendments to
Parts 25 and 121 of the Federal Aviation
Repulations is to: (1Y Increase the re-
corded flight data required by Fart 121
for large airplanes, for which a type cer-
tificate is issued after September 30,
1969, that are turbine engine powered or
certificated for cperation above 26,000
feet altitude; (2' change the requirement
for keeping the recorded data; (31 re-
quire & means to automatically prevent
data erasure after ¢rash impact on flight
recorders which erase and re-use tape;
(4) require n device to assist in the loca-
tion of flight recorders under water; and
(5} require & nmeans to correlate the time
of recorded data with the time of radio
communications between the airplane
ang .ir traffie control.

These amendments are based on Ad-
vance Notice 67-8 (32 F.R. 3226) and
Netice §9-3, which was issued on Janu-
ary 14,1969, and published in the Fep-
ERAL RicisTeErR (32 F.R. #41) on Janu-
ary 22, 1969,

The . Alr Line Pillots Association
tALPA) submitted a comment in quali-
fied support of the proposal. The ALPA
supports flight recorders for the single
purpose of providing information In acel-
dent Investigations to prevent similar
aecidents. The ALPA states it has be-
coine increasingly concerned with the
misuse of information recorded aboard
aircraft solely for accident investigation
purposes, and further states that its sup-
port 1s piven with the understanding
that fiight recorder information will be
used for accident investigation purposes
only and that the proposed rule will be
amended to expressly prohibit the use
of the information to discipline flight
crewmembers, -

The ALPA expresses tlie view that the
amendment it recommends is consistent
with its petition filed with the FAA on
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May 24, 1968, which recommends that
the Pederal Aviation Regulations be
amended to preclude the use of informa-
tion derived trom cockpit volee recorders
to discipline flight crewmembers. The
FAA will consider the ALPA's recom-
mendations concerning the use of the
flight recorder information in connection
with the ALPA’s petition of May 24, 1968
concerning the use of cockpit voice re-
corder information.

The National Transportation Safety
Board’s commenls support the proposal
and recommend its appllcation to new
and existing type airplanes. The Board
submitted information on specific cases
to show -how the proposed additional data
might have increased the speed and ac-
curacy of past accident investigations.
The Board asserts that the additional
data will enable the investigator, for the
first time, to define the external or en-
vironmental forces exerted on the air-
craft .and the pilot's control forees
exerted on the aireraft, and will display
the aireraft’s response to these forces.
The Board further asserts that the
utilization of the additional data is a
great step forward and will give the
Board the capability to study and analyze
thz "complex interactions between the
man-machine enviromnent, the capabil-
tty for which, heretofore, has not been
possible.”

The Alr Transport Associaticn (ATA)
opposed the retrofitting of existing type
certificated airplanes and submitted
comments concerning the need for addi-
tional data and the c¢ost and other dis-
advantages of retrofitting airplanes in
service, The ATA contends the usefulness
of the additional data on existing air-
planes is diminished by the fact that the
mechanieal and operational character-
istics are well known for existing air-
planes and that the usetul life of existing
fleets will be short after retrofit, which
will take several years, The ATA's com-
ments emphasize that the installation
and maintenance costs are substantial
and that there is a shortage of manpower
skilled in the installation ahd malnte-
nance of electrohic equipment.

The ATA contends that the cost of
retrofitting existing fleets is not justified
by the benhefit, considering that the use-
ful life of existing fleets will be largely
terminated by 1980, particularly in view
of the cost of other new electronic safety
equipment that is planned for these ajr-
planes during the 1970's, such as altitude
alerting, collision avoidance, area navi.
gatlon, and automatic landing equip-
ment. The ATA points out that retro-
fitting, which requires the installation of
numerous transducers in the existing
airplanes systems and extensive wiring
in  additton to multiplexer-digitizer
equipment and recorders, would be an
extremely difficult task. The ATA's com-
ments cite serlous development and
reliability problems experienced by one

alr carrier n retrofitting era operaling

. 16 airplanes with & recording system.

Under the notice, the requirement for
recording the additional data would have
applied to large gairplanes that are
certificated for operations sbove 25000
feet altitude or are turbine engine pow-
ered regardless of type certification date.
After consideration of al]l the informa-
tion presented concerning the appligabil-
ity of the proposal, the FAA has decided
to limit the applicability of the proposal
and require the recording of the addi-
tional data only on large airplanes for
which a- type certificate is issued after
September 30, 1969, that are turbine
engine powered or certificated for opera-
tion above 25,000 feet altitude.

The. notice proposed changes in the
data retention requirement in § 121.343
to permit the use of magnetic tape and
data erasure and tape reuse techniques.
Flight recorders presently in use retain
more than 200 hours of Information on
foil tape that is not reused. These tapes
are saved for 80 days, under present
§ 121.343¢c), after removal from the atr-
plane. Therefore, existing recorders can
provide data for the duration of any
flight that terminates in an accident and
many hours of data on flights preceding
an accident. In view of the need for re-
corded data for a sufficient period before
an aceident to reconstiuct the flight and
the need to limit the size of magnetic
tape containers to permit adequate
crash protection, the FAA proposed to
retuire that the certificate holder retaln
at least 25 hours of recorded data for
presently required Information, and
such a reqguirement is adopted herein.

With regard to the additional infor-
mation, the FAA proposed tc require
that only 1 hour of data be retained. The
shorter retention period for the addi-
tional data was proposed to allow the
use of spare recording tracks on existing
cockpit volee recorders to record the
additional data, This method of record-
Ing the data would cost less than the
cost of repiacing the fiight recorders on
existing fleets of airplanes with entirely
new flight recorder systems. Such use of
voice recorders instead of new flight
recorders, to record the additiohal data
on existing nirplanes was considered an-
propriate in view of the cost of retro-
fitting the large number of arirplancs
subject to the proposal.

Since the requirement for recording
the additional data under the rule as
adopted herein applies only to airplanes
issued a type certificate after Septem-
ber 30, 1865, and such airplanes are
expected to be equipped with flight re-
corders that retsin all of the required
data for at Jeast 25 hours, 1t appears that
the need for the shorter retentlon period
for the additional data no longer exists.
However, In view of the 1-hour retention
period proposed in the notice for the
additional data, the rule as adopted
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herein also contains a 1-hour retention
requirement.

Notwithatanding the adoption of the
1-hour retention requirement in econ-
formance with the notice, the FAA is
considering further rule-making action
{0 require retention of all of the recorded
data for 25 hours. A 25-hour retention
requirement is eompatible with present
flight recorder technology and will ful-
fill the need for as much operating his-
tory as posgible to reconstruct flights
subject to accident (nvestigations. In
addition, s 25-hour retention period will
provide more useéful information on the
cperating characteristics of new type
alrplanes and information on incidents
or accidenta that do not cause immedi-
ate termination of e flight. Pending the
accomplishment of such rule-making
action, the FAA encourages the develop-
ment angd use of Aight recorders capable
of retalning 25 hours of data.

" The basis upon which the time of re-
corder operation is determined for reten-
tion purposes is changed from the notice.
The retentlon period proposed in the
notice wes based on the flight recorder
operating time specified in § 121.343(hy),

"which is, ** * * from the instant the
sirplane begins the takeofl roll until it
has completed the landing roll * * *.~
This emendment- allows the retention
period to be based on the cockpit voice
recorder operating fime specified In
§ 121.369(a), which is, “* = * from the
start of the use of the checklist (before
starting engines for the purpose of flight)
to completion of the final checklist at
the termination of the flight.,” This
change in the retention requirement al-
lows the operation of both flight and
volce recorders during the same period
and permits simplification of recorder
controls and operating procedure. It

* should be recognized, however, that ex-
tra tape may be needed for ground opera-
tion, such as testing, that is not done
during the period upon which the reten-
tion of flight recorder data is based. Fur-
ther, it should be noted that although

. the retention of recorded data may be
based on volce recorder operating time,
the flight recorder need only be operated
as specified in § 121.343(b).

Notice 69-3 stated that the FAA has
the subject of the standardization of the
method of recording and readout under
continuing study. However, in view of
the standardization work underway by
industry, the FAA is now of the opinion
that further rule-making action on this
subjeet will be unnecessary,

In response to & comment, we wish to

" point out that any recording and readout
technique’ may be used, including the

. data compression technique, it the infor-
mation obtained thereby is equivalent to
that specified in new Appendix B. How~
ever, regardless of the recording tech-
nique used, necurate and prompt read-
out of data must be available in the event
of an accident.

Seversl comments indicate misunder-
standing of the requirement for time cor-
relation of the fllght recorder and com-
munications between the airplane and
alr traffic control. The intent of this
provision is to require time correlation

of either the communieations to or from
the alrplane, but not bath, -

As a result of cominents ot the notlos
and several conferences with :
amxli NTSB representatives, certain
changes have been made in § 121.343
(a)(2), and Appendix B has been
changed with respect to the nomencls~
ture, range, system accuracy, and ree
cording interval of the data which is to
be recorded.

Roll rate, plich rate, yaw rate, and
angle of attack, which can be determined
from other recorded data, and amblent
alr temperature have been deleted from
§121.343(a) (2} as adopied. However,
for those operators who desire to fur-
nish angle-of-attack dsta by recording
it directly, appropriate specifications for
angle-of-attack measurement are . in-
cluded in Appendix B.

The proposed engine thrust data
range in Appendix B has been changed
to require recording the full range of
engine thrust in the forward direction

‘only. With respeet to reverse thrust, an

indication of the stowed and the full
reverse position of each thrust reverser
is required.

In response to several comments re-
questing - specific standards for the
installation and operation of the under-
water locating device, the FAA is pre-
paring an advisory circular that will set
forth one acceptable means of compli-

.ance, The agency plans to lssue the ad-

visory circular approximately 8 months
after the effective date of these amend-~
ments. Accordingly, the date for com-
pliance with §121.343{(f) has been
changed from 3 to 31, years after the
effective date of these amendments to
allow time for Installing the device after
issuance of the advisery circular,

In response to comments concerning
the use of more than cne flight recorder,
the proposal is éhanged to require the
underwater locating device to be secured
only on or near the flight recorder that
records time, altitude, airspeed, vertical
geceleration, and heading. It will be
noted that only one device for locating
flight recorders underwater is required
for each airplane.

One comment reoommended that the
data erasure prevention means required
by ‘proposed § 25.1458(2) (5) be limited
to those recorders powered from the. alr-
plane battery or from an independent
source. The FAA agrees that the require-
ment for a means to stop the recorder
and prevent data erasurée within 10 min-
utes after crash impact should not apply
to recorders  powered solely Irom the

- airplane electrical generator system, and

§ 25.1459(a) (5) is changed accordingly.
- Interested persons have been afTorded
an opportunity to participate In the
making of these amendments and due
consideration has been given to all
relevant matter presented,

In consideration of the foregoing. and
for the reasons stated in Advance Notice
67-8 and Notice 69-3, Parts 25 and 121
of the Federal Aviation Regulations are

‘amended, effective September 18, 1970,

a8 follows:
1. Bection 25.1459(n) is amended by
epdding the following subparagraphs:
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$25.1459 Flight recorders.

(n) * * ¢

(5) Except for recorders powered
solely by the engine-driven electrical
generator system, there is an automatic
means to simult.aneoualy stop a recorder
that has » dats erasure feature and pro-
vent each erasure feature from function-
mc.t.within 10 minutes after crash im~
pac

{6) There {5 & means to record data
from which the time of each radio trans-
mission either to or from ATC can.be
determined.

(7) The underwater locating device,
when required by the operating rules
of this chapier, is on or adjacent to the
container that records time, altitude, air-
speed, vertical acceleration, and head-
Ing, and is secured in such a manner
that they are not likely to be separated
during erash impact. .

* * » . E )

2. Bectlon 121,343 ls‘smended to read
as follows:

§ 121,343 Flight recorders.

(a) No person may operate a large
airplane that is certificated for opera-
tions above 25,000 feet altitude or 1s tur-
bine engine powered, unless it is equipped
with one or more approved flight re-
corders that record data from which the
following information may be deter-
mined within the ranges, accuracies, and
recording. intervals specified in Appen-
dix B of this part— .

(1) Time, altitude, airspeed vertlcal
acceleration, and heading; and

(2) After Beptember 18, 1973, for alr-
plane: having an original type certifi-
cate lssued after September 30, 1869,
pitch &ttitude, roll attitude, sideslip
angle or lateral acceleration, pitch trim
position, eontrol column or pitch eontrol
surface position, control wheel or lateral
control surface position, rudder pedal or
vaw control surface position, thrust of
each englne, position of each thrust re-
verser, trailing edge flap or cockpit flap
control position, and leading edge flap or
eockpit flap control position, )

(b) Whenever a . flight recorder re-
guired by this section s installed, it must
be operated continuously from the in- .
stant the. airplane begins the takeoff
roll until it has completed the landing
roll at an airport.

(¢) Except as provided in paragraph
{(d) of this section, each certifichte
holder shall keep the recorded data spec-
ified in paragraph (a){I) until the mir-
plane has been operated for at least 28
hours of the operating time specified in
§ 121.359(a) and the data specified in
paragraph (a) (2) until the alrplang has
been operated for at least 1 hour of the
operating time specifled in § 121.369(a).
Except as provided .in paragraph (d)
of this section, no record need be kept
more than 60 days. )

{d) In the event of an accident or
oceurrence that requires immediate noti-
fleation of the Natlonal Transportation
Bafety Board under Part 430 of its regu-
latlons and that results in termination
of the flight, the certificate holder shall -
remove the recording media from the



alrplane &and keep the recorded datse re-
quired by paragreph ) of this section
rotnthntlom:mdior & longer pe-
riod upcn the request of the Board or
tha Administrator.

(¢) Each filght recorder required by
thix section musat be installed in accord-
ance with the requirements of § 25,1459
of this chapter. The correlation required
by paragraph (c) of §25.145% need be
established only on onhe airplane of any
group of airplanes—

(1) That are of the same type;

{2) On which the model flight re-
corder and its installation atre the same;
and

{3) On which there is no difference
in type design with respect to the instal-
lation of those first pllot’s Instruments
auoc!ated with the ﬂlght recorder.

The most recent instrument celibration,
including the recording medium from
which this calfbration is derived, and
the recorder oorrelatiom, must be re-
tained by each certificate holder,

(£ After March 18, 1974, eagh flight
recorder required by this spction that
records the data specified in subparmm-
graph (a) (1) of this section must have
an approved device to aasist in locating
that recorder under water,

(g) After September 18, 1972, each
flight recorder required by this section
must record data from which the time
of each radio transmission either to or
from ATC can be determined.

3. By adding the following new Ap-
pendix B to Part 121: '

" APPEXTIX B —Aircraft Flight Recorder Specifications

Accursey, mintmum Recording
(seccns)
b 0 =|:D.125 t per hour, [ -}
mcura.oy nud not
axcsad A Baco
Altitude, . =1,000ft. to maximom +100 m:r:wun‘ (see tabh’l L
cettlﬁcated altitudeot ; FA R section
adreraft. 17.1480).
Alrspesd 1ol to 450 ETAS or 100 KIAR o-10knots af room temp. 1
to 1.0vpn whichever =12 knots at low tem) cp
B groater. (zoe table L1L, TBO— His;
Vertical accelaration 3¢ to -+ *o?a?u’gmnmm 10 0.28 (or 1 second)
eration. ... ..., s A7 I 1 O + - .
% cent translent W in which
TSO—Cbla). = peaksare
H __
Fhich aititady
Rolettitude___ .. . .. ..
Lateral aceelaration (In Hec of side-
lip angle). .
Bidesl lnoj(h]iauoﬂalaual = 1 o = oS | Y )
acce! on).
Pitch trbm positfon_ . .eveeemveo__L Full rangs. .o oocucvcnnmwmmen £+1* or =4 percont which- 2,
ever isgreater,
Cantml column or pltch control sar- Full range_ .. = R L
Goagol wheel or lateral control gur- Fulirange . ..._...__..... % R
posit
Rudder pedal of yaw control aurface
t or'ea.nn M. e oo meoeooeee
Positlon of each thrust reverser, . .__

fap or cockpit #ap con-
Inding ﬂup orcockpit fap eon-
A.ngh of attack (if recorded directly).

(Becs. 318(a), 601, 603, Mederal Aviation Aot
of -1958; 49 U.S.C. 13564(a). 1421, 14283; sec.
8(c), Department of Transportation Act;
49 UB.C. 1855(¢c))

Issued in Washington, D.C., on Au-

gust 12, 1970,
. J. H. SHAFFER,

Adminisirator.



