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Background e
" Statement of the ProbIem

.~ airplanes were eqmpped with- ﬂight
< recorders (FDR’s), but in neither case

- did the FDR provide suffici

. information abotit airplane i
*flight control surface posmone

ISUMMARY This document revmes and
updates the Federal Aviation - )

.Regulatlons to-requite that certain - i
g lahes be eéquipped to accommodate

- additional digita] flight data recorder
(DFDR) parameters These revisionis
follow a series of safety - 0
recommendations issued by the .

{NTSB), and the Federal Aviation . -
Administration’s (FAA} decision that x
the DFDR rules should be revised to

" upgrade recorder capabilitiés in most’

transport; airplanes, These revisions wﬂl'

require additional information to be -
“collected ta enable more thorough

" accident or incident investigation® and to S
enable industry to predict certain frénds™” ‘2

"~ and make necessary modifications
before an accident or incident occuxs -

DATES: Eﬁﬁecttve date: August 18,1997,

. Gomiments on the Paperwork Reduction . Which.rec _ L
~* Act issues presented in this documient . * require upgrades‘of the flight data-...-
. ~recorders.installed on certain’ an'planes

o (. record certain additional: -parameters »"-docket for this nilemaking,
.-,._not reqf Ir uired. by the current regulations. .-
)

must be received by. September 15
- '1997 -

ADDRESSES Comments onithis nouce

_should be mailed, in triplicate to; -
*.. Federal Aviation Administration, Ofﬁce

" of Chief Counsel, Attention: Rules ;-

" Docket (AGG-200), Docket No.: 23\109, b

800 Indépendence Avenue SW.,
" Washington, DC 20591. Comments -
" delivered must.be marked Docket No. -

. submitted e}ectromcally toithe.

following Internet address: 9-nprm— B
-, Jacceleration, flight control inputs for ..
" piteh, roll, and yaw, and primary-flight

cmts@faa.dot:gov. Comrments may be .
- exan:uned in Room 915G weekdays, ’
except on Federal hiolidays, between .
T 8:30am. andSpm.o..,_- _
o FOR FURTHER INFOMTION OONTACT.
v E: Daws, Air'Carrier- 0perat|ons.

* . Branch (AFS-220), Flight Standards -~ .-

Service, Federal Aviation -
" Administration, 800 Independence o

Avenue; SW., Washingtou, DC 20591,;_- -

telephone {262) 2674-8096

'NTSB to determine a probab

‘the lack of information that

- causes is much-brcader than S
." experience with the Boeing 737. - -~
“" Historical records of airplane’ mcrdents
. . stiggest that additional, reliable
" National Transportation Safety Board - ry: :
.+ airplanes is necessary to identify causes
_"of these incidents befors accidents”
" occur, This rule will expand the data -
.collection réquirements to include all
. parameters that can cost—eﬁ'ecuvely he
':-"collected. T .

The NTSB submitted -

whose type cemﬁcates apply to
“airplanes still in production, b
" equipped to record on:a flight: data

- récorder system, as a minimum, the
. parameters listed in'“‘Proposed v

recoramendations to the FAA to requ.lre ;; Minimum FDR Parameter Reqmrements- :

“the recordation of additional parameters
.. oni Gertain fight data recorders..]
- tecominendations were submitted
¢ response to accidents mvolvm
. - Boeing 737 aircraft that were opera '_ceci
*" by two different air carriers. Both "

‘for Airplanes in Service” plus: any other
“parameters required by cursént - -
regulations applicable to each: .

dividual airplane. Specify thiat the '
airplanes be so equipped by January 1, "
. 1998, or by the later date when they = .

i data _meet Stage 3 noise requirements but,. .

the accident sequence to-enab.

elther accident. L
. The history of am:raft acc1dents and

inhibited préper investigati

the entire fleet of transport ‘cate

On February 22,1995, the NTSE

which. recommended that the. FAAK 3

owing recommendations were.

: submltted by the NTSB to the ederal
- Aviation- Administration: -

“1. Require that each Boeivig737 ~
mrplane operated under 14 CFR’ part

“121 or 125 be équipped, by December -
.. 31,1995, with a flight data recorder .

" system that recerds, asa mlmmum, the ‘_.
L ‘;perameters requu‘ed by current T
' regulations applicable to that airplane JUREI
N ﬂlght data recorders that include, as a.

" minimusn, the parameters referenced in

plus the following parameters: lateral

control surface positions for pitch, Toll,

" and yaw. (Classified as Class I, Urgent
‘Actlon) [Reoommendatmn No A—QS—

25):
M Amend byDecember 31 1995, 14 ;

- ‘regardless of Stage 3 compliance status, :' '

o Jater than December 31, 1999.-.
Classified as Class T, Priority Actlon]
(Recommendanon No. A-95-26}

- Il Amend, by December 31, 1995, 14
CFR 121 343, 125 225, and 135.152to .
_require that all airplanes aperated under

: -‘14-GFRparts 121,.125, or 135, hawng

0-or more seats and for’ wlnch an"
“original airworthiness certificate is
eceived after December 31, 1996,
“record the parameters hsted in -
“Proposed FDR Enhancements for: -
‘Newly Mariufactured Airplanes” ona

flight data recorder having at least 2’25+

our recording capacity: {Clasmﬁed as’

'Class 11, Priority Action). -

[Recommendatlon No. A—95—27)

. FAA Response to the NTSB

Hecommendatlons o

OnMarch14 1995,theFAA
pubhshed in the FederalRegwter a
“notice of a public heanlg, and- sol1o1ted
pubhc comment concerning the NTSB

: " - Tecommendations: On April 20, 1995,
: ,subm;tted to:ithe FAA Iecommendatlons s
: -‘A—95--25 A—QS—ZG and A—95—27

the puhhc hearing was held in © - L
Washmgtogl) C. Eight speakers ﬁ-om -

- the aviation.community made
presentatlons Copies of the .
~presentations have been placed in the

After considering the information :
obtained through the public forum, the
* FARFresponded to the NTSB-

recomrmendations. A summary of that

response was published in Nouce No

96—7 .and is sumpharized here; - o
In response toSafety o

Recommendatmn A-95-25, the- FA.A

‘'stated that it agrees that Boeing 737.
-airplanes that operate. under 14 CFR part -

121 or125 should be equipped with .

this safety recommendation. This: -

' proposed rule would require all Boeing
% 737 airplanes as. well as certain other-

mrplanes operated under 14 CFR parts

©121,°125, or 135 having 10 or more seats .~

tobe’ eqmpped to record the parameters' '

CFR §§121 -343,7125.225, and’ 135:152. to that were specified by the NTSB.

require that Boeing 727 airplanes; -. -

.- Lockheed L~1011 airplanes, and all '
| transport category airplanes operated
L under 14CFRparts 121 125 or 135 .

- The FAA received enough valid .
mformntmn from the public to o
- determine that the schedule for retroﬁL _

' completmnby December 31 1995, S



mailto:cmts@faa.dot.gov

" costs. Furthermo

. been required fo retrofit all Bosing 737
-..an NPRM addressmg revisions to-digital -

' ' Committee. Partzc:patlon

4 ;:Rég"istér::/ v'c_}l._fez--,' ‘No. 137 'rl;"fli_drsdajr;- r-]ﬁlyi!if,_-f'ieg?:/.' Rules. eﬁd'fkégﬁ-iaﬁéﬁs’_

.~ could not be m Th_e propnsed date
* would'have imposed an extremely =
‘aggressive retrofit schedule that, if it

- resulted in‘substantial airplane -
.-_groundmgs_a.nd very high associated,
if operators bad.

. airplanes before the énd of 1995, each -
“ of these airplanes might have. had to
" unidergo a.second:Tetrofit to meet the‘

L expanded requu'ements that" were .

proposed in response to NTSB
Récommendations A-95-26 and ~27 .
In response to NTSB recommendauen
. A-85-26, the FAA ‘agrees that airplanes
still in production shouid be required to

- be equipped with DFDR's that record, as
. € ,emeters hsted in, the
- . NTSB recommendation, .~ ' ‘
' Inresponse to'NTSB recormendation
A~g5-27,the FAA agrees that' aupla.nes -

axmmmum,th

 operated under parts 121, 125, or 135.-
having 10 or more seats for which an.
original dirworthiness certificate is .
teceived after Decemnber 31, 1996,

should record the parameters listed in

“proposed FDR Enhancements for-
-Newly Manufactured Airplanes™ ona
- flight data recorder having at least 2 25-
: __hour recordmg capamty

- Aviation Ru]emakmg Admsory:_

- .After reviewing the cormments -
submitted pursuarit to'the NTSB: '
‘recommeridations and listening to the

" presentations, the FAA determined that

it would be beneficial to bave-aviation -

- industry persorinel assist in any- related

rulemaking efforts. On June 27,1995 -

the FAA published-a-noticé in- the-

- Federal Register that the Aviation' -

- 'Rulemaking Advisory Committee

(ARAC) established the Flight Datd -

Recorder Working Group (60 FR- 33247)

". which included members representing ™

the Air Transport Association;-
Aeraspace Industries Association ef

o America, General Aviation.

Manufatturers Association, Regwnal ‘
* Airline Association, Air Line Pilots:-
. Association, and the FAA. The NTSB

. “wé$ invited to participate in working
‘grotp efforts'in an: ad\nsory cepamty
- The working group’s task wasto

© recommend to ARAC ml_emekmg

~ - proposals ar other alternatives that ', "-_ >
. would, sanafactonly address the NTSB.
" recommendations: The. ARAC could

then make one or mors -
recommendaunns to'the FAA and t.he
FAA would: determine whether to :ssue
.a proposal based. on th ; E
. recommendatxon. ; ‘
“The DFBR Working Group met over .

L the course ‘of several months:While” “

mariy of the issues concerning flight

B data recorder upgrades were settled no " :

‘were physically. possible, would have -

- several'submittals were diplicates

(1) Applicability of the Tequiremenits to:

-recorder cu.rrentIy required. By caeee :
three of the issues were not included i m

"formal recommendanon WS forwa:ded

to the FAA by the ARAC A full

discussion of the isshes consldered by

the. workmg group was mcluded m
7. -

On ]uly 16 1996 the FAA pubhshed
flight data récorder rules‘and sohmted

. .public comment to thie’proposed- -

amendments. The proposals were: based
on meetings attended by FAA; ARAC;"
and NTSB personnel. Twenty-six™"

‘commenters responded each addressmg

multiple issues. Their comments have’

been placed in the docket. Althoughi -/
numbered comments in the docket
indicate 28 commenters responded,

Commeénts fo. the NPRM are-discussed -
in detail in the **Discussion of '

: ‘_Comments to the NPRM” sect.to of.thxs '
. .doeument :

Sn ppIementaI Notice af Propased’
Rulemuking, SNPRM No. 96-74"

-As a‘tesult of some comments - "-

. réceived and further analysis within’ the
. FAA, the FAA detertnined that some -
* issues netiincluded in the’'NPRM, but

+ relited'tothe pmposal ‘should have

beén included. These i issues’ mclud

airplanes placed on the opeérations*

specifications of a U.S:operator aftera’ a -

certain-date; (2) a'compliance date for -~
certain a.u‘craft that must he retroﬁtted
with DFDR equipment &s a result ofa’ .

change in policy announced in. notme ‘ :: :
. 96-7;{(3)information rega.rdm :

airplanes that should be exempted ﬁ-om

" the Tequiremeénts proposed in otice 96= upgrac
. 7;and (4 areqmrement 1o us

recorder, which is the indiistry
standard, rather than the § hour

theinitial proposal, and because the '

FAA neéded more information fo make

a determination regarding all Iour of the.
issues, the dgency pubhshedd -

_ supplemental proposal on' Decem_b “ 10,

1996 (61 FR65142), and sohe;t d public
commeiit; Six comments were received;

. they arg’ scussedmdetmlmthe R

“Discussion’ ot‘ Comments to: the L

- . After analysis of all comments received,
the FAA has adopted final rule. language-

that mcludes 1tems proposed in ‘the
SNPRM.,

D:scuss:on of Comments to. the NPRM 5

: thht Systems Englnee.rmg, Inc.,

- commentson theTequirement for - -
recordation of Jateral acceleration on’

axrplanes ‘with one or'two engines. It

states. that to the best ofits knowledge, -

~hour .

" the "trade-m" pro,gra.m to apgrade ﬁ‘om
dual to tri-axial‘accelerometers was’
considered, but is not currently
available'and it doubts.it will ever be..

The commenter estimates the cost of t.he
- ti-axdal accelerometer to'bé $3,000.per-

aircraft plus associated engineering and-

“installation costs, The commenter

‘believes that the dccelerometer -

. “information’can be'obtained: tbrough_
‘analysis ‘of other available data. In "
_addition, the comimenter states thatto

require a sampling rate of twice per
second (rather than the currént once per
second) as proposed for certain. -
parameters mey generate costs to - .
industry that the commenter does not .

 considér to be-cost béneficial..

FAA ResporiserThe FAA

| B acknowledges ‘that this Tule w111 place -

some economic biirderis on operators.

- According to information received by

the FAA, however, the $3,000 per-

" aircraft for a tri-axial accelerometer isa”

maximum cost-for anew-unit, which, in

practice, the FAA maiirtains willnotbe = -~

installed in all cases: Rather, modified

_units will be used wherever possible.
. The FAA ‘does not'agree thatthe -

commenter’s proposed method of

- obtaining the information thirough :
'_analyms is a Teasonable altematwe that ..
. wouldsatisfy the NTSB: - '~
recornmendation; No: changes have been o

made as aTesult of this’ comment T
Patriot Sensors-and Controls - .

. Corporauon (Patriot) ‘comments t.hat it

would cost approXimately $2000 in
1997/1998 dollars to upgrade the lateral .
acceleration sensor from a dial axds to )

. & tri-axial configuration; Patriot -
- emphasizeés that'to accomphsh the .

de ii a‘timely mianner; upgredee of
its unifs should be'scheduled as soon as
possible aftér isstiance of the final Tule:

“ It emphasizes that it'can ‘not gum'antee v
.. timely accomplishment for any order ™.

received later than 18 months prior t6
the final date of compllance i

" FAA Respornse: The FAA appréciates
the comment from:Patriot; the FAA -
notes that the césts for modification of

* existing units presentgd by the

commenter are approximately one thtrd =

Jless than those : presented by the

operators for new uhits. Further

* ¢ discussion of other ¢ommments - : .
- concerning the economic impact of th1s R
rule-are contained inthe-Regulatory -

Evaluation seéction of this preamble -
AVRO Iiiternationsl Aerospace” -

- comments that the proposed list of -

parameters appears to have been -

developed to address'a specific type ef R

airplane that has experienced a small-

‘numbet-of accidents; and that the - -

- proposed list of parameters may. not be .
- the most appropriatefof general : R
apphca’aon -AVRO also states that the w

38363 . -
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. European codes have been formahzed

- for adoption. ‘through JAR Ops and that

- it.considers'the FAA’s actionto extend
' requirements beyond the EUROCAE ;-
ED-55 standards: 1ED—55] w1thout a full
' consultatwn with JAA authorities to be’
contrary to the spirit of the JAR/FAR

.. FAA Response: Th FAA o
ack.nowledges that'the requ).rements‘
.proposed in the NPRM could appear to.
* 'have been developed to address a’
specific type of airplane, and. expa.nded
‘to merely include all airplanes. .- -
‘However, the parameters proposed to be

. recorded involve functions of.all. .

airplanes, a.nd may prov1de data overa
‘wide range of incidents-and accidents:.

';' " Accordingly, in response to.the NTSB .~
. "recommendatlon, the FAA has mcluded

-all transport category airplanes in'this .
rilemaking action.-The FAA chsagrees
that extended U.S, requirements require -

.- full consultation with JAA authorities.

“The ARAC working group considered.
current international standards where, -
they exist, and realized that restnctmg
the upgrades to. ED-55 standards. would

ot satisfy the NTSB recommendation.

*“The staridards. proposed are harmomzed

. .with the current JAR-Ops, wlnch are -
based on the ED-55.5 ‘
. ‘additional U.S: requirements h

" JAR couniterpart with which to ... -

harmonize. No changes X were made'as a.

.. result of this.comment. :

... _Aerospace Industries. Asoocratron i
" -(AIA) submits techmcel comments and

- typographical errors: For-parameter 33. :
-all cockpit flight conitrol input forces -
(cont‘ol wheel, control column, rudder;
_pedal},. AIA comments:that the force .
sensor accuracy.in. the appendix should

be changed from “+/—5%"" to “+/ — 5%

L or+f— 15% of actual whichever is

 greater or as installed.” AIA also . .
commients that the accuracy values in -

the appendix for the Force Sensor Range -

. for Wheel, Column, anid Pedal ; ranges of
parameter 88:should be changed.to -

parameter 88, AIA suggests the ..
 following language be added to the: -

. rémarks column: “Eorce Sensor Range ‘

- ‘should be moved from the Accuracy - =

column to the Range Column.

> excephons Force Sensor Range

reqmrements in this rule are not ba od

“following should be adds

“input. posrtlon—prtch, 83,

'Cockprt,tnm ontrol input position-—. '

- .read as follows:
‘are: ava:lable ‘each’ may. be recorded at. -
.4 or ¥ second intervals as appropriate so
as to give a data point at
0.5 seconds as required.”’

L further statesthat_&enved

. ““include the words “or as mstalled” after -
. the numerical values Also for * o

- FAA Response mmngARAGVworkmg

which m.not _presently avaﬂable on tha

) 8 the reqmrements in. § 25 143(c)
hecause slightly stricter requirements .

are needed to.-yield-the desired ... . .=~
. information for acmdent and. mordent

- investigation. . . . e
- The FAA ‘agrées that the Férce Sensor

.. requirements for parameter 88should be
: moved from the Accuracy. column to the
' Rarige Column in the appendrces,the _

: change is reflected. in this final mle :

AIA also commented that the.

Remarks column in the appendlces for |
parameters 82, Cockplt trim control -
ckpit trim
control input posmon—ro]l and 84,

yaw: > mechanical means

contro inp ts

always us¢ mechanical trim controls.

FAA Response The FAA corcurs and -
“the langiiage in the Remarks coluinn in
" the appendices-for paramet

82,83,
and 84 has been revised. A
Fmaliy, AIA comments
language in the Remarks column iin the
appendices for parameter 32, Angle of
attack (if measured directly}, is -
incomplete;and should be changed to N
If leftond right sensors

onds or

FAA Response TheF/

* _the language in the Remarks column i nr

the append:lces for parameter 3Zhas
d, Also, all

commenter states that airplanes fitted
with conventronal mechamcal fhght“
record

control surface pos:.tion '

‘ E’mbraer als6 commenits that due io

techmcal constramts such as sensor

of the | P -1
recording of ‘these paraméters”
unnecessary. Embraer also comirients
that tobe able to accommodate i: S

: market Embraer also submts cost
“figures for updatmg 1ts software and
-’hardware oy

S ,mvestlgatrons support the! rroed for thi

v e of pro yable cause,of an.; accldent.

0 t available, Coc p1t -
Display Trim Positions should be

. recorded.” Jts rationale for The-change is

. that'modern transport aircraft do not

".and the FAA anticipates:that within the

i will bé overcome. Also, w1th regard to.
- the ability to tecord 256 wps, the FAA

- recording all 88 parameters.. "
* DFDR enhancements proposed by this -

_‘graph:tcal L
ients hav - will:aid.in.accid
‘.. investigations and
- ‘ - " trends so-that; correcnve ‘medsures G
“‘aspects. of several proposed jtems; ‘the
“that collection of thJs data is in the
' pubhc interest,

- cost information suhmrtted‘by Embraer

1§ consistent with information -

"it_':submlttedby ARAC working .
“members during developant of the

. NPRM. Further discussion of other . '_

" comments concermng economic.issues .

- DS
E upgraded in the ﬁnal :

~ change would havé no impact on :
- current recorders because th alread'

vestig . ]
to observo an arrplane Bouncmg on the

rulemakmg action is d‘,mdlcate that- S
both control input and surface position -

.are;necessary for both conventional

mec:hamcal ﬂrght  conitrols and ﬂy-by L

data: Further, although the NTSBhas -
used dérived information in supportof
some findings in accident mvestlgatron,'_' L
the NTSB has.noted that derived = -
m.formatlon may ] include too many. . .
variables to support’ the determination -

he FAA acknewledges that some = .
techmcal constramts regardmg force

- sensors,may currently exist. The =~ .- <
L recordatlon of the associated’ parameter,- i
_ howsever, is not requrred until 5 years.

from the effective date.of the final rule;. = D

next 5 years, these technical constraints

‘maintains that there ate recordets .
availablé today that include this . ,
technology, and expects them ta be
more readily available: wrthm 5 years,
‘when newly manufsctured arrplanes
must have recarders, capableof - >

The FAA-acknowledges that ﬂle .

rule are expensive and that.a recogmzed
safety return ‘may not immediately be
recogmzed, However, the FAA . .
‘maintains that the information collected
1d/incident :
1 help detect

be taken-before an‘accident occu.rs, and‘ :

“The FAA notes. that the:addmonal -

can be found in this prearable under the
secuon\“Regulatory Evalyation.” No .~
‘ .:rhe proposal 5 8

from 0, Dlg to’
-0.004g’s o be. consistent with the " -
requiréments in' ED-55. It states that the.




AA Resporise: The FAA agre :
soly all three acceleratmn

al neﬂeetsmthe change 1n the :
( nf.olumn 1 ihe. appendmes_for

- parametersimay not-be: recordmg all | f
- “those proposed in:the. NPRM. Airbus
. -+ Industrie‘suggests:that the FAA require. A
- insufficient for U.5. operators or U.S:- -

- “included in EURGCAE ED-55; and .+ Tegistered airplanes; and in fact would

- states that anything else would

- repleced respectwely thh the terms V
. “determine” and '‘able té e &3
.. . -determined.” In, add;tl" Al j. :
" Industrie comments that it has atways
.installed advanced recording systeros. on
'._lts aircraft, but that. aircraft alrea“y T

* equippedito Tecord:-88 ormore: -

.recordation of only:those parameters

© -constitute‘disharmomny with- European

the_ ﬂlght data acqulsmon Anits -
(FDAU:s); plus*addxtmnal wiring, The

.two manufacturers state that the. des1gn
changes would: cost: $100 000 per

bor, in.addition'to down time -
sociated with oomplehng the
smedific: ‘non_s. TR.-

coount certain demgn Teetures suc

-weight. In.addition;:. ATR states that .-
‘barmonization with the EUROCAE: ED—
55 reqmremen should be conmdered

at there may be -
taining data. otherthan
However, the e

C wor ;.ssfbu? ﬁlade e‘;ery
jatch th reqmrements in the

however' ‘that: requlrements for -
recordlng stick shaker/stick. pusher, yaw
OF: 51desl1p angle and hydrauhc Bl

3 mfonnatmn is: not
‘derstendmg of system
e also.s;

aireraft; for{U“ operators for parts and ‘added

P pmposed '§§ 121.344 and 125.226 be
. revised so-that Guirent FDR’s.that:

.. already record'the niecessary parameters. :
o - butnotat the specific samplmg or-

; o+ resolution’ readouts listed in Appendix .

flight control:characteristics or alreraft K (correctsd o tead Appen dleﬁ}, ot

*'be required to ‘incar retrofit costs srmply

“to meet those: ‘Appendix M values, *:

o .mtroductlo 1 of this flexil
“result in- significant cost savings to *

;,-capablhty of investigating events
e - acknowledges that there.may, b

- direct recordation. However, the . -
*proposed sampling zates, resolutlon
“readouts;-and. parameter list in:the. .

. NPRM represent contributions from -

.- information directly-from aflight data
- recordey, the FAAhas: determmed. that-
-.justrﬁcetmn prowded by.Aitbus ..
~.Industrie is not sufficient- 1o.0vercome :

S regulatmns. The cammenter doesnot .

;. opposé the recordation.of addl’uonal

= data; but-would liketo’ see more.

-+ international involvement to- detenmne
- what addmon data should be included,.

. and.suggests: that the-effort be. addressed

. ‘withinthe ICAO'and within the:'FAA/
- JAK Hatmonization Werk Program '
-under the’ ARAC process-before -

addlt:on_al parameters beyond ED—55 are

that ﬂ:e

- industry-without jeopardizing the
FAA Response: The FAA -~
alternatives to.obtain data othe than

 ‘industry. representatives; the FAA, and' .

* the NTSB.:Buring ARAG workmg group

- moeetings,; the- NTSB argued tha’t

. ..-information. gathe::ed from

. ~interpretation was not-as rehable as
'dlrect recordations, as ‘discussed: above‘

- Some industry representauves did ,not

agree. After further discussion, the. . .,
e working group-decided that, to respond

" to the NTSB recommendations.on .
" which this rulemakmg is based, the rule

would be written with & requirement | for.
direct recordation of the parameters;,

listed, Although Airbus Industrie -

presents an alfernative.to: obtaining .

Fiey {the NTSB!s arguments that mformatmn

- -gathered -from interpretation is not as
-rehebl’e as: dJreet recordatxon :

-'reqmrements The FAA
7 the suggestmn that more international ;

. " the rule would requ

-for-each. {addmonaH parameter -
_* . Fairchild states that compliance: w1th
L current§ 135152 and lmplementat.lon )
- . -of the: proposed § 121.3449.(3]"'
-+ than adequete for the sizeand . . o
_complexity of any axrplane in'the 10—19 L
- seat category-. It.is:the commenter 5 o
.-~ making is to prewde information- ;.
.. regarding accidents end incidents as . -
" ...they occur, and it notes that 10-19" seat. -

. ‘undetermmed cause. ..,

L Accordmgly, there Was no change to the.
¢ proposal as a result of this.comment.

 Aspreviously stated, the FAA. = .~
.d.lsagrees that international disharmony .-

- occurs-as a Tesult of this final fule. The
- ARACworking. group made every’
" to make the proposal. 1dent10a1 where.

reffort _'

applicable; to the requirements of ED-

= 5., However, the FAA has: determmed_-' .

that:those requirements alone-are

not.satisfy the intent.of the.NTSB
- recommendations. ccordmgly,the
» FAA proposed the additional -

agreeethh -

.involvement ig needed to, develop U. S.;_'-_'- .

regulatlons that govemU S. opeJ:ators'.."_" Ve

' comment

FmemldAﬁmft Inc: [mechxldl S

-opposes the requirement for newly . .
-manufactured:10-19 seat an'planes o

record 57 parameters effective 3years ..
,-after the effective:date of the rule;and” -
- - 88, parameters effective:5 years after the

effective. date: of the: rul

" airplanes.include a ﬂlg'ln dita
acquisition unit (FDAUJ, plus the .
‘sensory devices.and associated wi

more

aircraft have no histery of accrden.ts ef _

Fairchild beligves that the: 'money

.‘*needed to comply with the proposed
‘ n-regulanons could be better spent -
- improving overall operations.: It states
. thatan FDR will not incréase the level
~ of safety in the 19-seat airplane, and . .
- will probably diminish the level of -

safety, because funds will be d1verted to - V_ '
. comply with something of novalue. -
versus something of positive. value, -

\Fairchild also.states that, if adopted, the..' :

-proposal would have a significant - -

- ‘negative 1mpact on: the- compeutweness
+.of current operators-and airplanes made
_in the: Umted States thatare soldonthe
' international market. Fam:hlld beheves o

.. the proposed:changes would increase -

. operating costs and. thus negatively

- affect future sales in'both the. Umted

. States-and forexgn markets, partmularly

o customers in developing nations: |
- -Fmally, Fazmhlld subm1ts some. cost

[
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:mformatxon, as’ well as the followmg
technical comments - LT
Faxrc]nld recommends deletlon of -

| - §121.344a (b)'and {c); which would -

X requiré newly manufactured an‘planes
~. with 10to 19 seats to install enhanced"-‘
DFDR’s. Fairchild alsofiotes thatin

" erroroccurs; the second- reference 40 - .
. Appendi% B should instead be: a i
!+ reference 0. Appender : g
* - Fairchild"points out that the' FH227“
listed in'paits-121°and 125 does’ not
belong to Fairchil ircraft Ino., _
stated in the proposal... -
‘Fairchild réquests that the followmg
mrplane ‘types be’ added o the listof -
Ca alrplanes that need not comply with' the
. requ:rements in § 121.344a, but S
‘continue to complywlth ‘the - .
requirements’in § 135.152: SAZ27-AC;
. 8A227-TT, SA227-AT, and SA227-BC.
As justification; Fa1rch11d ‘submits‘that
“these airplanes were manu.factored pnor
to October 11; 1991, 'and are not -
commuter category. au'planes =
' FAA Response: As-stated in the
‘NPRM, when thie: NTSB.made its
- recommendations in February: ‘1995 the

s

~FAA hasnot yetissued'its rulethat

. requires most airplanes that Liave 10-19.
~-seats that weré formerly operated-.under
_part 135 to operate pursuantto th T
requirements of part 121 begmnmg,m £
March'1997: Because the purpose of’ that

" rulemaking action was to establisk“‘orie .-

level of safety,” the NPRM associated :
with this final Tule, and all rules -
_developed from‘thrs point forward

" reflect that agency policy: Recogmzmg

"the differences betweemn larger a:u:planes ;

operating under part121 and those:
_ designed to carry 1619 passengers, the
~ "'FAA developed a special section-in the
" .NPRM tospecifically address the flight
data recorder requiremerits for these "
_ airplanes. The ARAC working group
‘discussed and-decided that the intenit of
the NTSB recommeridations was'to -
* capture all a.u‘planes regularlyused in-
. commercial service, including’ those ﬂ:tat
- began operat.mg under part 121

The FAA disagrees with- the" 5
- suggestion'to delete §121.344a ®) ancl
() for newly manufactured airplanes:, °-
~  The suggestion is‘inconsistent w1th the
NTSB recomimendations; and no’;
alternative fo satisfy the: © - o
_récominendation was- suggested No o
change was made as aresult of this
comraent.
7 The FAA agrees thatthe second
reference to. AppenidixBin"- -
©§121 344a(a](1](1v] isancerror;
“Appendix B” shouldread “Appendnc -
M.” Thé tule has heen revrsed
- accordmgly L0

-requirements in'§ 135.152: SAé T—AC; " .
- 'SA227.TT; SA227-AT; and SA227—-BC ¥
: g -the manufacturer of the F800 recorder,

lateral ‘accéleration can-be rece
. the Airborne Express installation if a -
'nonrequlred ‘parameter is removed fnom '

" Fairchild; Industues :
-All typographical.errors: noted;h the :

" commenter.have heen corrected in thjs

- final rile.:

- stated that that “heavy maintenanc
- check™ provision was-added:to prevent..
‘operators froin waiting: imtil the dast, ™
* . ‘minute to'install upgrades,’ causang

-rates reflect those needed by the'NTS
. to'aid’in’ accrdent and- mc1dent i
_mveshgatmns No changes ‘werem

: 'recordm' A;rbome ‘Express states that ™

The FAA ﬁnds that P
mformahon was sibmitted to }ustlfy the

- addition of-the following planes to-the -

list of: airplaties that néed not comply-

_'w1th thé requirementsin'§ 121. 344a, but

continue'to comply 1 with the -

The fact that- urpla.nes Were - ‘
manufactured befiré October 11 1991
is not considered sufficient ta *fus'ofy

" their exclusionNo change was: made a5
" aresult:of this comment. -

The FAA agrees-thatthe F

- and the final rile hds been revised to
refiect the aircraft-is & product of «

Southwest A]r].mes (SWA] comments
that the language proposedin .-
§121. 344(b)(3) be changed to Temove .

10F " reference to installation no later than -
.- the next heavy mamtenauce check that - -
: after the eﬁ'ecnve -

proposed by ARAC workmg P
s, and. t.hat the’ higher: sa:mp i

H o proaral
. "NPRM: In'that doeument, the FAA

logjamn: in scheduling and-equipment..
__availability. The proposed sampling *

as & result of this comment’
- Adrborne Express cominerits thi

T

lateral acceleration cannat herecorded :

at the specified” recordmg mtervals
using thé Looral F800 flight data

fitted withthe Loral
these recorders

. would const lte an- ‘unidue burden: The.
" cominenter suggests t
~ changed to reflect that,

tlangusge be
cept for the -
Bdeing 737, lateral acceleration should”

not be required: 10 be recorded anless” .-
" sufficient capacity

“available on the

existing recorder to record that: -

L parameter and that the recorchng rangesf
' accuracxes, and recordmg mtervals he

. FH227 does
‘not-belong to-Fairchild Aitcraft; Inc:,’

‘comments’ that although it agrees w1th- "-{ "

' the NTSB-in'the importance of -

-information retrieved from FDR’s; if:= 7 -

- believes ““the one size fits.all’” approach . . - -
to-rulemaking i S

data @s opposed to obtaining |
“ information through aItemanve

©. ofa data—gathermg eiercise that'i is
]ush,ﬁ d'byany ‘benefit/cost
° . comparison. Piedmont believes it w 1d
" be cost berleficial to require’recording’
v upio

 data is applicable to all au-planes i

_:'covered by the firal. Tule: The FAA -~ -
fecognizes-that DFDR do not-in and of

. themselves prevent accrdents' they arg"

;'lnmted to! those speclﬁed in.currenit:: ¢ -
- Appendix B-t6-part 121 In'addition, - - .
. Airborhe Express asks for:clarification - -
' of the term “capacity” asitisused in °

proposed §121: 344{b){1)(i] $0°it'can-

‘ Adete‘rm.me ‘whether it can compiy wrth :

ropesed rule langn raﬁg
iesporise: According to Loral

the input to the recorder, and the. "
e)astmg spare channels afe used: The

- term “capacity”’ refers fo the design of . o
.. aTecokder to be able to record a‘certain’: -

number of parameters and store them

' ','for ‘25 hours:’For example, arécorder " - =

may have a capamty torecord 32wps -

T 25 hours, 64 wps for 25 hiours; 128+
“wps for.2 hours eic: No changes to“ther

is hotan efficient or cost:

proposal to- obtain diréctly recorded

methods. Piedmont submits. exanrples of -

:: - -two a.u'planes thatwilt iave to- undergo
_some retrofit to. comply with the rule as-

‘proposed: Piedmont balieves-that those-
airplanes are’ clear examples that:
existing récorded data is adequate for~
accident preventron and mvestrgauon, e

and that'thié proposed: requirement will - -

résult’in acostly rétrofit for the pu.rpose .
t.

o

17 paramieters buit it disagiees that,
other than for. powered flight controls,”

" both the control surface and’ the’ 1nput
:need be'recorded.

FA#A Responsé: The FAA:reahzes that

- this rilemaking action may appear to be -
. -intenided for certain airplanes that have
- ‘been involved in-accidents, the cause of -
- which has not beén determined. As -
" ‘stateddn the NPRM; the FAA has: "

determined that since.the, cause of these

- accidents is unknown;it is. possible that

similar incidéents may oécur on other- -
airplane types. Thérefore; the FAA finds"
that the need to record-additional ﬂlght

“orded for e

- -effective‘method. _Pledmont believes the - -
" primary reason.for the ruleis'two :

- unresolved acciderts that were due e
_loss of coritrol. However,: they domet ™

-+ apree that those;accidents justify the




- raanufacturer i isnot i

" 'revise propoged § 121.344a te redd
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. used as-an mvesugauve tool when
accidents or incidents occur. However,
.. the’'FAA ddes not agiee that contmumg
- the current level of data collection'i Is |
. accepteble for futire-accident ',
_-investigation. The FAA récognized in

. the NPRM that additional flight data can’
. becollécted cost—effecuvely, “particularly .

- in'light of the NTSB recomniendations.
- 'No changes were' made asa resuIt of .
*these comiments, .’

" ~Twin Otter Internatwnal Ltd [TOIL}
and’its affiliate’by: owners]np, Grand -
‘Canyon Airlines, In¢. (GGA) comments
that its members use deHavilland BHC—-
6--300 airplaties in theis operations, This

" airplane type went out of production

+ béfore October 11, 1991, TOIL claims -
. that the DHC~6--300 was not designed to
~accommodate flight data recorders, and -

T redeslgn and ‘would be proh.lbrtrvely
" -expensive. In add1t1on the . L
: erested in ~ - ..
- participating in the cost of certifying

- and retrofitting the airplanes for flight

‘data recorder installation and no other "~

- airworthiness authonty worldwide
“" requires @ DFDR in‘the DHC-6-300. |
- “TOIL states that no DHC—6-=300 has ever
been equipped with a DFDR.” ~ -
" The commenter states that the .=,
reversal of the pohcy determmatron e
~addressed in Notice 967 woiild create”
a regulatory inconsistency | because 12 of

" - its DHC—6~300 airplanes wouldbe - -

required to bé retrofitted, while 26

" others owned by the companies would

" not. It states that the same airplane type
: brought onto the register after October
'11,'1991, is no less safe-tlar one
< brought on before that date,’ and

o " recommends. that in‘Heu of: reversrng the’

. policy determination, the FAA should

© “inamifactured after October 11, 1991,”
" 4n Tieu of “brought onto the U.S. register

S ‘after * * *"that date. Further, the.

‘commenter points out, airplanes of .
“foreign registration (not required to
comply with U.S. DFDR requuements]
" may be allowed to be operated in the
United States by a.U.S. air carrier :
.* without being on the reglster, and.
- would have an economic advantage over
s U S.-registered airplanes, ~ ¢
"+ FAA Response: Twin Otter .- a
Interneuonal Ltd:‘presented srgmﬁeant
evidence why the DHC—6 airplane ™ .
(Twin Otter) should be exempted from
-the flight data recorder upgrade
" requirements proposed in the NPRM,
" and the final rulé'includesan °

o exeinption for the DHC-6, whether the '

airplanes are operated under part 121 or
part 135, by
The:FAA fully censrdered th o
'populamy of this aircraft model in the
- sightseeing industry, and determmed

- apphcabﬂ.rty of the regalation be

‘_"t.hat the exemptmn is sHll’ appropnate -
The FAA does'not agree with TOIL’s -~
- characterization of the effect of the -

pohcy change announced in notice. 96;
7, nor that the policy announcedin

-thht Standards Information Builletin

92-09 should be codified. The revrsed

policy states that airplanes prevmusly =
- registered in the United States that were
" removed and brotight back on.the: "
. register after October 11,1993 are not.

grandfathered" and must mstall ﬂrght
data tecorders. This mterpretatron is-.
consistent with both the language : and.

" the intent of the current rule. While the
'FAA acknowledges that the. OCtober 1,

1991 date creates two classesof .
airplanes that are otherwise the same, ..
any other method of distinguishing -

. - .airplanes that must be retrofitted wouId
- that installation would require exteusrve. " have an equally bifurcated effect. TOIL's
. proposed solution to use October 11, .

- 1991 as a'date of manufactureto - .-

distinguish those airplanes tobe " .
retrofitted is a solution only for alrcraft '

K out of productlon, an'planes in-
.production would continue to be

separated into two classes by the. date
regardless-of how identical two © =

airplanes were when they came off the. -
.production line. The 1991 “brought on..
the U.S. register” date was adoptedin -
.1988, and a well-defined.class of - .~
airplanes was established. The FAA has

no reason to now disrupt the -

: apphcablhty of the flight ddta recerder

requirements by changing from-one date
to another when. it would not solve the
problem described by the cormenter..

. Nor does the FAA agree with the
- commenter that, as a class, a.u'planes S
. that are ng longer being produced .
_should be categorically exempted from ‘_ '
i the DFDR requirements...

Ina comment to the NPRM Twm

‘Otter Intefnaticnal; Ltd. (TOIL]:

comments.that two classes of arrplanes
are created by thé ‘‘brought on the U.S.
register”” Janguage becanse foreign -
registered airplanes may be operated in

.the United States. This issue was raised-

by the FAA in the SNPRM t¢ thisTule,
and the agency proposed that the =

changed to include airplanes brouglit

" onto the U.S. register or aifplanés that
-are foreign registered and added to an'

operator’s U.S. operdtions spemﬁcatmn
after October 11, 1991. As explained in
the preamble to the SNPRM, the original

: language was adopted to minimize costs

- -and fo deter the' 1mportat10n of’ older, o
" non-DFDR equlpped airplanes. The ot

. that the language created a separal '

standard for non-U.S. registered

airplanes was unintentional; th FAA
-always: mtended to coverall of the’ .

anrplanes operating domestlcally TOIL

. -the most appropriate compliance -

.~ _period—onée that would be practical - *
- both technologically and eceuommally
- Manufacturers and operators argued-that -

did fiot comment on the change

* proposed in the SNPRM. Based on the

commeént of TOIL, the final rule
language includes an exemption for the .
Twin Otter. No other' changes- were )
made based on this comment.

‘The Regional Airlines Association -
{RAA) commients that it supports the
enhancement of FDR recording .- o

- parameters where the benefits can’ he '

shown to justify the costs, and suggests:
‘that the  compliance petiod be extended
to 6 years: RAA supports the proposed

‘rule as it applies to newly manufactured

aircraft. Howéver, RAA states that many
of the proposed requirements to retrofit
new recording parameters into existing
airplanes have not beeh shown to’

.. provide a direct’ safety mrprevement or’

to be cost effective, and that reqmrmg
installation'will i impose a severe :
economic’ burden ‘on affected operetors, ’

" resulting in ‘increased costs of travel to°

the public, and thus shoulcl be .
eliminated,” : R

_ FAA Response: The FAA recognizes -
that'the DFDR enhancements proposed -
by this rile may be costly and may not. .
provide immediately recognized

benefits. However; cost alone cannot -
justify ignoring the potentlal safety gam L
represented by the improvements =~ "
required by this rule: The FAA has = -

- deterniined that this final rule should be
" promulgated as in the public interest, °

and RAA has not siibmitted sufficient’
justification to show that it isnot in the

. public interest. N changes were made R

as a result of this comment,
The Air Line Pilots ‘Association’
(ALPA) agrees with'the proposal except ~

~for the proposed compliance period, -

and suggests.that the FAA contaet FDR.

- and FDAU manufacturers directly to - -
-validate thé econeniic information-

supplied‘in the: NPRM: The comrnenter -
believes that the four year compliance"
period outlinied in the proposed rule for. - -
the retrofit of FDR’s is too long, and that
three years is more appropriate. - :
FAA Response: The FAA relied :
heavily on the industry members of the.

- ARAC working group to supply accurate
' ":economlc information, mcludmgcosts ‘
. -of parts, labor; and aircraft down time. .
“The information was. prowded in"-..7
- aggregate form based on major cost
" comiponents, not it detail. Therefore, -

contacting the manufacturers of specific .-
parts‘'such as the FDR’s and FDAU's
would not yield-useful additional ~
economic information: During

- development of the proposal the ARAC :

working group discussed extensrvely

. four years is necessary to redesign any - -



" installation of DFDR enhancements. The. appendix remarl

" - NPRM., GAMA also states that it

44,

" . orfewer. passenger seats or
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remarks are; amblguous and need to be “in the Regulatory,Evaluatmn sechon of
- further clarified. It farther comiments-.*  this preamble. T
that the'rule. language should be. ', " The FAA disagn
" changed to include in the rule text t.hef. . credted in the propo:
; oncerning ght S ‘harmonization ‘does:i TR
. FAA also notes that ‘the requlredf P e control breakaw qapability; suggests - ‘.Ident:cahty The final rule s ds snm.lar- "
-~ upgrades may be accomplished sooner . that the dual. coverage requirement for'~ * as practicable. with international |~
‘than the prescnbed four years; the final - ‘conventional axes be deleted; and * .’standards, where they exist, and: goes

affected areas, and to mcorperate any L
" needed retrofits into.a: regular -
' 'malntenance schedule in‘order to R
minimize the down time: requlred for N

rule requires the installation of the - L _ suggeésts that the requireraent for © """ ‘beyond mtematmnal standards only to -
DFDR no later than the next heavy, .~ recorddtio apply to only a.lrcraft axes_' =y R
. maintenance check, or equivalent, after " that are a Fmented 7" recommendation, wlnc the:
- two years after the effective date of the - Forhew. manufactured an'plan - basis for this rulemaking action.” .
. final rule. No changes were made asa GAMA beheves there are differenices ', -~ ‘The FAA disagrees that the. PmPDSEd'
" “result of this comment.. ., . . between parameters that sdihe- operators * rule language should be changed to. .
-General Aviation: Manu.facturers “." " have chosento récord-and proposed: . exclude retrofit requiremenits for © 1"
'Assoclanon (GAMA) comments that fhe parameters 58-88; GAMA ‘asks’ whether . _existing airplanes operated. under part T
‘FAA has gone béyond the scope of the " “operators must céase recording -~ 135 for on-demand service. As :
"'NTSB recommendatmns by mcludmg : parameters ‘of choice or those: qmred - proposed, the:rule is not apphcable e
10t 19 ] passenger airplanes in the . " inthe }AR-Ops and/or ED=55, and .-~ - these alrplanes Only those part135 -« -~

instead record the proposed: extended, ;- . airplanes that operate scheduled
parameters.’ GAMA beligves clanﬁeaﬁon .commuter gperaticns that have

- considers the requirements’ proposed_;:_j__\ .

“not to be cost beneficial, and thus & ﬁnal' _is needed regarding these i issues, " ‘transferred to part 121 as ofMarch 1997
rule should not be pubhshed GAMA ' FAA Response: As-explained in the -.wxll be subject to tetrofit requirements - .
- indicates that requiring enhanced . [ NPRM, when the NTSB made-its-" . 'in this rule. The FAA also disagrees: that S
DFDR’s would riot siipport the theory of ‘récommendations in February: 1995 the ~ the proposed rule language should'be. -
eventual zéro u.nexplamed accidents per’ FAA had not yet issuéd.its rule'that changed to exclude newly: manufactured
- year'simply by increasing the number of . requires most ‘sirplanes that have' 10—19 ' “airplanes’ that will be operated‘m on-
parameters being monitored. The - . .= - seats that formerly operated 1 underpart ~ demand service. Foi'reasobs stated in”
comimenter states that, aregulatory . "1 135to-comply with theTequiremenits of ‘- the preamble to the NPRM, the FAA -
. -analysis is not: provided formewly - part 121 begmmng in March'1997. . finds thatall auplanes affacted should .
. -manufactured airplanes and. feelsthls 1s " Because the purpose of that- rulemalo.ng " comply with the new regu.lattons, S el
. necessary by law and-is essential.-.-* . -action wastc establish “onelevel of > regardless of the natore of their " . -
CGAMA also d1sagrees withthe FAA’s safety * the NPRM associated with' tlns - operatxon. 'I‘he FAA dlsagrees with'the -
- conclusion that the cost of developmg a . final rule; and'all rules‘déveloped fr m . comimenter’s suggestion that language
.--256-word per secorid récorderis.. . - this point forward; reflect that agency - be added to exclude airplafes . .
'_ums1gmficant It cites the: reqmrement to._‘ policy. Recognizing the differences -~ - © certificated for nine or fewer passenger .
develop standa.rds th,rough committees, . between larger: airplanss. operahng ;. - sedts and all rotorcraft. Section 135.152 .
. ‘and the.issue of possible import desxgn “under part 121 and:those designed to +.> . does not. apply 16 airplanes with nine. or
- .and'data correlation as additional'cost . - "carry 10-19.passengers,.the FAA =~ fower  passenger seats, and the. proposed- :
. ‘burdens: GAMA comments that the developed a special section in'the * : ilanguage in §135,152(f) applies only to”
- 'FAA hlgh.h,ghts ‘the benefits of the. - NPRM to specifically address the ﬂlght ~“girplanes that,would be requiredto be
.- NPRM and dowiiplays costs, and that _data recorder requirements for these:- - equipped in accordance with §§ 135. 152 e
- the proposal does not adequately . - airplanes. Thé-ARAC ‘working.group s .~ (a) ot [b), as appropriate... R
quantify the benefits. The FAA: should . discussed and decided that the mtent of ' With respect to the’ commenter that e
“be required to conduct.a full and. -~ the NTSB recommendations was to: -~ someof the pardmeter name and -~ -

.-complete cost analys1s of the. total . capture all alrplanes regularly usedin - con'espondlng remarks are a.mb1guous,
NPRM impact prior to issuing a ﬁnal ' commercial service, including those 10—. .the FAA notes that the names and .

. rule. GAMA furiher maintains that - - 19 seat: alrplanes that began operau:ng ‘remiarks have evolved over time and are -
- alt_hough the.FAA statesthat no - . . under part 121 in March 1997. L generally accepted by induistry. The ,j L
- disharmony is.created in the proposal, .. - The FAA recognizes that mcreesmg - ‘names and remarks were discussed

it disagrees, and lists areas of poss1ble , the number of recorded parameters. may 'dunng the ARAC working group. . .
: 7conﬂ1ct as. parameters 40 41,42, and “not realize an immediate safety return, -~ mestings in wh.lch GAMA parhc1pated/

~'but maintains that the information - . : - No technical c cohcerns over the names of
' GAMA also comments thatthe NPRM - collected will'aid in accident and - . . .' . 'the pardmeters were raised by'the .. .
. ‘should include rule language that would - incident investigations, ‘and-will heIp " commenter at the time or subsequently
exclude retrofit requirements for. . - * . détect trends 50 corrective measures can by any other commenter. The nature. of
- existing airplanes operated under part. . be taken before an accident occurs. The * the commenter’s questions concermng
135 for on-demand service, and. would . FAA also maintains that as’ Tore ., . specific parameter names will be
_exclude those newly manufactured . information is recorded, the occurrence  considéred in preparatlon of the .
- airplanes to be operat ‘under part 135 ..of unexpla.lned accrdents and mc1dents : '.'Adwsory Clrcular already un ‘
* for on-demand service. leew1se, the ™  will decrease.’ : develo ment. L :
" commenter states that the proposed. .. .- Regarding the; commenters statements .The: EAA disagrees that the text S
.amendments'should include Ianguag . add.ressmg the cost/benefif analys:s an " -conta.med in the appendix “Remarks” '~ -
- “that the amendm-ents would not. apply “analysis for newly manufactured S ‘column should be. mcorporated 1nto the S
" to any axrplane type. cemﬁcated for mne “airplanes, costs associated with' 7 rule languagefor flight control. -

V- .. "developing a 256 dpersecond’ . breakaway capability parameter. The "_,
: “"rotorcraft. ) : recerder, and other cost burdens these . FAA has deterriined that this addmon :
' GAMA also’ commen_" that several of . énd other comments concemm& " would be ‘confising fora smgle S
: sed further ) para.meter and that the text should { T

- the para.meters ‘Hames of correspondmg economic lmpact are dis il




", on-demand operations. The FAA is

. agree that applicability is an issue for _
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_coverage requmement for conven_' omal

. .axes should 'be deleted and that'th .

: 'reqmrement for recordat_lon should "

.apply to only aircraft axes thatare .

' augmented The FAA finds that both of.

. theserequirements af

. the NTSB récommendations.

. ~Regarding | the issue of recordmg
_ 'reqmred pa.rameters rather than. -
" recording parameters of choice (or those

. réquired inthe JAR-Ops and/or ED—55] '

the final rile states the parameters:
" must be recorded in: eachappmpne
. ~section. A operator may chooseto
" recaxd parameters beyond those
‘required. but must record the required, -
- parameters. The FAA’ aoknowledges that’
'some-operators may have to'change'the

.

' ‘parameters currently being recorded, "

-, ~unless an dpérator chooses to replace its
- equipment for that with greater L
capacity. - . L

~ The Natlonal Air Transportatton
. Association (NATA] commenis that ‘
- -proposed § 135:152 should be revised in -

the firal rule to differentiate the "~~~

applicability of the new requirements by
“*kind of operation” in which a 10 {030
* . seat aiplane i uised. It also comments
) ile language should be -
- clarified. conc.*ernmg its. apphoabxhty to.
"10 16 30 seat airplanes used in pert 135

] _u.uabIe to-nnderstand clearly NATA’ [

commenit regarding proposed. .

.- regulations for airplanes broug]at onto
. .the U.S, register on or before Octobér,

1991. The FAA concludes that NATA Ls"

.suggesting that affected commuter
~ airplanes operated under § 121.344a that

 are brought onto the U.8. register after -

‘October 11, 1997, sheild be requu-ed to
meet only exmtmg part 135
':__requn-ements NATA appeafs to beheve
that there isnojustification in requmng
two sets of regulations for the same .
airplane type simply becatiss of
" Fegistraticn date, and’ suggests that the
. October 11, 1991, dats be deléted and

instead; NATA agrees “withthe =
exclusion of rotorcraft and: auplanesi o
certificated with nine or fewer Lo
passenger seats fiom the regnlations, bt

‘feels. that the term- “multxengme "which -
o s J,nc];uded m current § 135 152 [a]dend

K '_§§ 135, 152 {1}snd m:.
- [ FAA HesponseJhe FAA'apprecmtes
: the NATA comment buf it does pot

 this final rule, The FAA recently *
- -promulgated. ew part 119, which -

_ “determines.the’ type of opération that is
" ‘applicable 1 to an on-demand or '

' commuter operanon “Then usmg the v

'§135.152" applles to on-demand .

'j commuter operators The FAA

acknowledges that DFDR’s do no
. of themsélves prevent acc1dent5'
. are used as an, mvestlgatwe tool:
‘accidents:or incidents occur: However L
it doés not, agree that continuing; o

e needed to meet i

" but expresses disagrésment in the .
.- following areas. ATA comments that

' '_ ‘parameters than are included i in the "

JAR:Ops, harmonization isnot
.- achieved, and. suggests | that the FAA.
" should restrict its list of parameters to. -

. those required by Eumpean standards,
~ even if it means keeping the number of
. newly manufactured: aupla;ns DFD

- twice per second as proposed, (The

- specific parameters will be,address
" the FAA repIy JIn addrtmn, ATA 7. o
" requests clarification regarding those e
. aircrafts that fall under the reqmrements ’
. of Appendix B and have the flight -

. control hreakawey capabJ.Iity that a]lowsé

‘. should be included-on the list of -

_ -airpianes that would not have to comply-

v_,The 1-188' 1sout
 of production but remains in service,

" ATA also commients that the Loral 800 -

" FDR does 1ot have the capacity t6. -

- record; lateral_aoceleratlon at the rate of -
as'proposed. A twos
- engine airplane equipped with the Loral’

F800i is only capable of: recordmg t]ns "

operators of the 10-30°s
* and that § 121.344a app]

"obtain the current levelof 1nformatlon
requu'ed 1o be recorded by §135.152

. without obtaining any new mformatlon _k‘,

is acceptable for future,aecrdent_‘

- newly manufactured au'planes.‘

. deliberations, the FAA dec1de'd, at ¢

standard ds thé multiengine a.u'plane

" carrying the same. mimber of passengers._

Since NATA has not submitted aniy -

- additiopal justification that would . e

warrant dtfferent treatment of these
axrplanes, no. changes were made as a
result of this comment:.

The Au:l‘ransport Assoctatlon (ATA] -
*those operators that have-a parameter—

: number-based FDR mamtena.uoe

generally supports’ the proposed i'ule, 3

because the FAA proposes inore

parameters at 57. ATA also commren'

that increasing samphng rates in-newer.
~ -generation aircraft is not cost effecnve :

and recommends that several :
~ parameters be recorded dt a samplmg
‘rate of once. per second tather than.

inde endently :
ATA com.ments thatthe Lockheed
Aircraft Corporation Eleéétra L—18_3'

-with the new. propos

4 words per secor

investigation. Similarly, the FAAdoes o
not agree with NATA that the term C
- “multiengine’” “should be included in

. the new §§135.152

d (j) for certam :

parameter at'a rate of 1 wps. ATA
j recommeénds that Appendix Bbe
- revised to allow a recording rate of 1. .
d.. wps. for lateral acceleration for' au'pla.nes <

equipped with 32 wps recorders. .
AlEo, “ATA comments that the NPRM -
daes not: take into acoount aircraft with

spec1a11zed data acqulsmon that may he‘- B

capable, for éxample, of recording
primary axis controls, either by pllot

" inputsor by surface position; but is ‘not”

capable of recording both. ATA - i
maintains that software to support this -
unique system is it available, whmh
-would result in the'need to- mstall

" extensive rowmng and expenswe
hardware. * -

- ATA also comments that some of the :
accuracies listed in-the NPRMfor- - . - -
certain parameter sources differ from

_ ingle-engin ‘ | © the accuracy as defined by the aircraft
.-mrplane capable of carfying 101630
. passengers should meet the same .~

manufactorer, and suggests that when

" this happens, the ma.nufacturer s

accuracy should apply over the affected :

range. - ‘
ATA comments that some: operators "

have established their DFDR: - '

Maintenahce Programs using the clirrent .
" . Appendix B parameter numbersfor ©

tracking and compliance purposes. ATA
recommends that the final rule allow " -

‘program to add the new parameters

(numbers) to the original list, their
maintenance manuals, and word oaz'ds
ATA states that the FAA’s time frame

- for comphance is'more reasonable tha.u
* that proposed in the NTSB ’

recomrmendations; but still- mamtems :

" there will be a tremendous burden on -
w —manufacturers operators, and’ supphers. .

as well as the FAA. Although'FAA *

" rejected ATA’s'earlier reconm:endanon '

to establish’a phased compliance: -
schedule, ATA now suggests the FAA
" should survey aperators annually after ‘

" the effective date of the'rule to
e detenmne the status of operator ret:rofit i

prggA states that with a few - :
exoeptxons, its cost estimates generally
agree with the data presented by the_ k
FAA in the proposed rule. It statess
however, that some costs were: not
addressed in the NPRM, and’ -~

' consequentiy. ATA féels the’ FAA’ s cost

estimates u.nderesumete the tota.l

" prograin costs. |

- FAA Response The FAA dmag;rees
that disharmony occurs as a result of
this final rule. The ARAC working
group made every effort to make the
proposal identical, where  applicable; to.
the requirements of ED-55. However,

.the FAA has determmed that those

reqmrements are msuﬁment to satlsfy
NTSB recommendauons forus..
operators, and has thus pronded some -
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: addmonal reqmrements- Tha F A
-, Tecognizes-that there may ]

comprehensive alternative. that would
' meet the NTSB recomimendations has
- been presented nor cost data submltted
for comparison, The proposed: samplmg
rates, resolution readouts, and...
" parameter list in'the NPRM were
“developed with input from mdustry

e representatives, the FAA, and the. N'I‘SB

. The FAA has determmed that IRPA
“justification provided by ATA is. ot
+ sufficient to.change the proposal. ;
.+ - The FAA agrees that t'E ockheed
' Aircraft Corporatmn Electra. L-188 -
“should be included in'the list of ..~ .
" airplaties that need not comply. mth
. :thes¢ amendments, and the apphcable
sectlons have been remsed in t.he final :
“The FAA doe.s not agree that €
F800 is incapable of recording4 "

" samples per second (the FAA' assimies

ATA misquoted the NPRM when it ssud
. 4 words per.second), as proposed. . -
- According to the manufactirer of the
. F800 recorder, lateral. acoelerahoz‘l‘can
“berecorded at 4 -samples per second
- a nonrequired parameter is removed -
fromi the mput to the recor'd ‘and the _
_'.exlstmg spare: channels are
- Regarding specialized eqmpment

configurations, the FAA tequested: foI ‘: -

| specific comimnent from TWA and other

“opérators | that- may. ﬁnd_themselves i’ reg

.unique circumstances Although the
.. /ATA comment: po' ts out aunique
problem w1th specmhzed FDAU's, th
. limitations are. of recording system.
‘capacity caused by outzof-date softw

The FAA is:niof inelined to revise the
~ date for retrofit of 1 es

proposed rulein’sucha wayte .

. -encourage the confinued use of old,

“insufficient software. “The FAA does
acknowledge that extenuatmg

" circumstances may: ur, and so may
consider exemptions. requestmg relief

" from the recordatlon of specific -
“parameters if an 'operator can’show tha
all efforts to véarrange: nonrequn:ed

“have been exhausted, and that the 'only

" solution. would be an: expenswe e
equipmént:y N .

- & l:,- FAA apﬁowledges

- _the accuracies listed-are'not the saxoe ; as

‘those listed by the. manufacturers, byt
‘maintains that to achieve the: mmunum
level of safety prescribed by. the’ rule

- and to maintain the continuity of - -
recorded data, the FAA must estabhsh

the staridards, o :

manufacturers

: ing.
mamtenance programs isnota ﬂlght
_ Vdata rec:order 1ssue, and

S operators ‘with a parami

- the status of ope_rator Te fit- prog:ﬂ_ms, change the pmposed Ianguage to Téquire S

e _Teguire addit;
paperwork: Operators
.. DFDR retrofit status at-any time on'e
““voluntary. basis: During working’ group

. not be necessary because affected’

Lofal ‘a heavy

‘-_Board dis:

- DR systems: Theréfore
. believes 1
* parameters and software “fix’’ solutions. Just

manufacturedalrcraft- v 3.year
éof’ f

.': B.CGUIaGy l‘équn‘eme
G and statlc condl

opo

based FDR. maxntenance

: takes place pmor to .rECOI‘d]JJg TR
. The NTSB.would like the FAA

ercise would - - non-FDAU equipped aircraft to be; RSN
serve nouseful purp and would - equipped with FDAU'S and believes that.
nal resoiirces and | . the benefit would: ]ust:.fy the additional .’
ysubrmt thieir - $50,000 per-aircraft cost of this r '
Addmg a FDAU hablet

-the FAA firids that th

discus
" phased

s, it 'was decided thata.
compliance : schedule would‘_ L

- airplaries-ould be retfofitted with': any "
* newly required ec i & T

year comphance date for newly
_manufactured alrpianes, the N'I‘SB B
i th ustry. should beable'to =
retroﬁt ‘the; a&'ected exlsungﬂeetm S

schedu

“The Natmnal Transpo r
ith

and a 2-year versus 4-year | -
date: During the courseof. . =

'des1gns necessaryto . .
‘the proposed parameters S
Sl

suggests a December 199’

In addltmn, for
th

- provid the ratmna.le for: these <
" proposals. and the retroﬁt of the exlsu.qg
. fleet. The aviati providec

at there'doe

PC ) 'omplete
in'less tha:n 4 years. Tii .
] atory z-year ratroﬁt

thedateofthefin"' L
"' The NTSB also‘commen ﬂ;t ‘
pa.rameter “Qverspeed Warning
" be added to'the parameter’ list f

K 8 dueto: "o
" unscheduled gro%ndmgs of airplanes
-~ that would be necessary to meet the -

- requirement; During’ ARACdj cussions;:,
industryand the FAA found thata 25,
“ year, retrofitwould be burdensome, ¥
discussed whether a’ fasterretroﬁt

S .operatorstO" oL




' Federal . Register / Vol. '62; No.. -‘1312.‘.:[ -'Thﬁfs-dey,’.]'uly' 17, 1987 -/; Ru-les-.-andiRﬂgﬁlﬁﬁbns

38371

a D" check, whilo the aircraft is:ata.
- ‘maintenance facility that has'the . -

) _ equipment-and technical- capab:ltty to

7

- received: inforimation that.at least. one::

" perfarm the installation:and the:

- miodifications to the- mr&eme The N'I‘SB

~-has presented' no new persuasive.. -

a.rguments that would ]ustlfy changmg

thepro gsal. .o E
-Since the Plttsburgh (Ahqmppa)‘-' "

" Boeing 737-accident, Boeing has -

. concentrated its efforts on using the. -
- available actual data and derived datanteu
- better understand the possible causes of :

. this accident. Boeing has: recently -
‘introduced changes in the. Boeing: 737
“rudder system that it believes will =~
~prevent futura rudder-induced rollover

" accidents. The FAA acknowledges the
merits.of the Boemg prograii-and ‘notes
‘that 'such activities could 'be cuit:short if’
" time and resources tad to be directed-
toward ‘meeting an acceleratéd DRDR -

.. retrofit schedule. Atbest; the recordmg

‘of additional parameters may highlight
" where'a problem exists. The rudder” -
redesigh efforts:of Bosing, however; are

" @'positive action that'might prevent -

future accidents, and care must be taken

. .: not to-inhibit such: actlons

‘unnecessarily, : :
At the. 1995 pubhc heanng en ﬂlght

,-data recorder upgrades, the:FAA stated

_ thatit hoped that airlines wotld not-*

. waitfor-a'government mandate befm:e

upgradmg recorders: The:FAA has .

-major operator of Boeing 737 alrplanes
hasalready ‘made a substantial:: - -
- commitment to upgradmg its: au'planes

. “before:the complience date mandated in

. this nile: The FAA applauds this .
.'dedication to an 1mportantsafety
initiative-and encburages equally’ "

- aggressive: comphance sehedules from

other operatars.. - - v
- The:Board’s suggestmn tor add to the -
. pardameter list. of “Overspeed: Wammg ,
-was not raised during the-NTSB’s
pa:tmlpahon in the ARAC. work.mg
-group. The FAA isnot including in- the
- final rule in an effort to maintain

..-consistency with the proposed rule aﬁd ‘

the substantial cost analyses done by -
mdustry for the parasieters: &]Ieady v -

-~ . propesed: The FAA -will:consider’-

adding the parameter in futl.u'e :
.rulemaking. -
The NTSB requests a more detaﬂed
_explanation of the Appendices Header
that, as proposed, teads: **The recorded
. values must meet the des1gnaied range, -
- resolution and accuracy requirements .-
du.nng dynamic and static-conditions. :
- All-datarecorded must correlatein tlme
* to-within:one second:,”. The FAA added .
-+ the fequirément fora dynamicest....:*
~tonditien. to-ensure;accurate d
~-1ecording of aircraft perfomance “This
reqmrement was' necessary to preclude

- Advisery Citcular to.clarify the -

 the presumptmn that mformanon that -
may be obtained from filtered or - -

. modified siguals. Correlation must be
within-one second between recorded.
data and actual performance. The FAA
agrees that- further explanation of these |
"tests is needed, and intends-to address
the test procedu:es in‘an upcoming -

recording-of dynamic-and static™

-conditions; and ‘other acceptabie means‘ .

of compliance: with the rule. .

The original' NTSB. recommendanons
did not fully.recognize the considerable
constraints:of DFDR retrofit of older

. .airplanes that are out of production: a.nd

are not.equipped with flight data -
acquisition units: (FDAU’s] -and for - -
transport category-airplanés whose type
certificates apply to airplanes. stlll in
~production.:The NTSB did not -

' récommend that 88-parameter: recorders
‘be installed in those airplanes. The -
ARAG team discussed the: d1fferences
between FDAU-equipped and non- - -
'FDAU-gguipped airplanes: and -

. recognized that the NTSB -

_recommendation could not be fully
*.accommodated: thhoutﬂ FDAUTetrofit
.of older airplanes. ‘However, the costs
related to redesxgn and:-Tetrofit were

- found to be excessive when compared to

.the'benefits gained in o older, less

ik complex girplanes: Therefore, the ARAC .
- team recommended-different retrofit . - -

requiremerits for-three. different

- categories of. alrplanes,dependlng on.
'~ their age and equipment already . - "

installed: Those.categories and : -,
. Tequirements were discussed: in:Notice =

No. 96--7, and are surmmarized in a- t:hart

printed in this preamble The FAA has .
fully debated this issue:and chsagrees

" 'with the NTSB comment concerning
FDAU retrofit.of older au-planes,

* including that-an-additional $50, 000 .

cost per glder aircraft is justified. The -
' FAA finds that the NTSB has submitted

. DO new mfcarmatmn that either was not.
. considered: By the FAA or that-would -

justify developmg a supplemental

- niotice+to incorporate this comment.. No

-changes have been-made as a result of -
‘the NTSB. comment. .
Several mémbers on’ staﬁ at the West

- _ Virginia University: {WVU]} comment -

thata virtual flight data recorder that -
they have been developing is capable of
achieving the same resultthat an actual
flight data.recorder-can; at- much lower

- :costs to industry. Congressman Nlck.]
Rahall Fand SepatorJohn D, - -
“Rockefeller IV; both:of West erglme,
‘and. the: Air Transport:Association -,
(ATA} submitted: commentsin. SUPPOTt "
> of the WV U comment: Fhe - ATA states -

- that the FAA and: the NTSB should fund

- this technelogy

FAA Response The mformatmn

-presented in this comment is beyond
- the scope-of this- mlemaking action. It is
. ultimately the responsibility of the -

NTSB:to determine whather this S
technology would be.a useful acc1dent '

. investigation tool‘and pravide:the - <. -
© necessary furiding for future research. .
.., 'The commenter’s suggestéd methods. of c
*. -obtaining informationfrom “virtual® -:
:flight data recorders in lieu of the "

proposed expanded flight data .’

" :recorders; while initeresting, would not

satisfy the NTSB- recommendatmns

- being addressed in this final rule; . .-

especially.considerifig the NT5B's
expressed. need for directly. recorded
ddta, No change was made as aresult of :

-this comment. "

An. mdwxdual comments that the -

.. FAA does not provide a cost:benefit .
“analysis.in: the NPRM. Ini- -addition;, tb.e
“commenter bélieves the proposed rule is

unnecessary and will not automatically.

: -mprove aviation safety. He presentsa. L
- pumber-of hypothetical probable causes
-for accidents discussed in the preamble T

of the NPRM and suggests that

" improved inspection, maintenance, and
- training would better serve to prevent.
similar acc1dents _The commenter also

- states that if is nécessary to record both”

pilots’ inputs {force and dlsplacement]

as well as the-control surface positions. . - .

- FAA Response: The NPRM containsa - . .
S -'sum.mary ‘ofia cost-benefit comparison.
“+ . Amore complete analys1s is.contained = -
-in‘the-docket. The FAA disagrees that

the proposed:rule.is unnecessary, - - . o
--although the immediate-safety beneﬁts -

_may notbe readily apparent. Currently,
DFDR’s are being used to aid accident- .
-investigation. Furthermore; the FAA is:
- convinced that the enhanced data

collection required by this rule will
improve the accuracy and. completeness -
of accident and incident investigations:: - -
through-the collection: and analysis of .-

more information. In‘addition, tha FAA'
'finds that thie enhanced data eollechen P
 required by this rulé, and-other: :
' Voluntary measures being: lmplemented- E

by the air carriers, will provide enough
data to recognize trends that may. -
adversely affect flight operatioxs in.
cerfain airplanes. Manufacturers. and

.operators.can -analyze these trends and

take corrective measures, if necessary, to

avoid potentlal accidents or incidents.
The:FAA:agrees: that improved .

mspecnon, ‘maintenance, and: trammg

are important elements of preventing:*~ -
~agcidents; but that there is no ac:ceptable -

- substituté for-the additional data that *

.w111 be gathered as a'result of this: rule

:Regarding-the commenton the. .-

 requirement for tecording from the pﬂot :

-and'the copilotboth ferce.and -
dlsplacement the FAA maintains. t.hat
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the rile pmvxdes for the recording of

both pilots” inputs. For clarification, the

information inithe “Remarks” column -
- has been révised in the final rule.-
An individual comments-thathe =
would-like to see another itemradded to..
the NPRM i light of the recent cmshes

. of ValuJet-and TWA: Spec1ﬁcally, he '
suggests that the rule require-an:

' independent; lightweight; stand- by .
power supplyto the CVR and FDR in '
the event of main bus power failure. He
believes that:power source-should be -

" available for-5:to 10 mimutes: He: =~ - -~
believes that the NTSB agrees with his -
comment-and asks‘for consideration in -
future rules if this comment cannot be -

.included in this rulemaking: ..

" FAA Response: The commenter-did -

not présent enough informationto . - -

support the idea that a stand-by: power .

supply would be useful duringa- =

- catastrophic failure in which:the -
recording sensors-are disabled-or .

. destroyed: Since power sources for
flight data recorder equipment were not=

: part of the nétice; the comment is::

" beyend the scope.of the rule; and’ 0o

" changes were made asa result of th.ls .

comment. - .

. Discussion'of Commenls to Pmposals
for Pnrt 129 .

- Airbus ]’.ndustne cemments that it..
.. believes the most recent mtemanonal
-standards; as established by ICAD, :
should be sufficient to meet:the intent -
of the NTSB recommendations, and
_believes that to require.additional - -
" standards fornon-U.S. aperators would.
impose heéavy retrofit'costs: The.. .~ ==
*commenterbelieves that most:.
parameters proposed can, with currently
- installed equipment, be either recorded
directly orreliably -deterinined- fmm
other data;-and:requests that more .
* flexibility be allowed to denve certam
. parameters from otherdataasan * .
alternative to direct recording: -~ -
. FAA Response: The ARAG worhng
" group made every effort to make the
. proposal identical -where applicable, to

" the requirements of ED-55, However, . -
- certain ‘age and equipment installations.

' the FAA has determined that those * -
' requirements.alone are nsuﬂicn_ant to-

- satisfy the NTSB recommendations for

. " U.S.registered airplanes. :Also, the FAA
' recognizes that there may be-alternative

methods available-to obtain information, °
other than diréct recording, but has

. determined.that.direct recordation is the -

. 'most reliable method, and the best one -
to accomplish:the needs of the NTSB.

_The NTSB-has investigated.a number of -

_proposals - wherein the proposed - -
perameters were derived; however, the
NTSB was not convinced that the~
methodology:demonstrated was'as

" accurate as direct recordation. No -

. that JAL uses for monitoring on-boa:d

* parameters.”

‘system, as. suggested by the commenter

: sult ofﬂ:us

changes were made as; '
comment 2 T :
Lufthans& German An'lmes comments

‘thata four-year compliance time. IS not-

sufficient to modify its fleet and".
maintsins thatat a mumuum. suc yea.rs

“would'be needed. -

FAA Resporise: The commenter d1d
not indicate the'size of its fleet: that

- would be subject to the retrofit
requirements; however, the FAA would

like to point out that the part-129.-

- requirements apply only to U.S.-
- registered: airplanes, nottothe: .

cominenter’s entive fleet, The' P’AA

“-maintains that extending the. -

compliance time would not s:gmﬁcantly

 reduce the cost or down time involved.

. per:airplane.:Since the comnienter:". -

- provided no firther iniforma : :

_regarding: ‘maifitenance schedulee IV
‘why'the comrenter €ould not meeta'4- .
year compliance date, 1o changes: were.

made as a'Tesuit of this comment..
Japan-Airlines. Company, Ltd. (]AL]
comments that'its Aircraft Integrated

. Monitoring System (AIMS) FDAU'35 -

almost fully.occupied by parameters™ -
and ground- -based operations. JAL

+":rnaintaius that requiring the: recordatzon
" :ofadditional parameters-or mcreasmg
sampling rates would reqlm'e :

' modlﬁcanons Imcludmg Iewewmg anci L

rearranging alt'of the word slot .
assignments in jts: FDAWs) that meld

- cost several million dollars and would.-
. Tequire several monthstg accomplish.

JAL requests thatthe FAA exempt: from :

" “thie'final Tule those airlines that ave :
*“currently operatlngvnth AIMS, oF: to :
nes from the proposed

_exempt those airlin
increased samp mg rates for DFDR

FAA Respon
the FAA® aclmowledges that somé*"
operators:may haveto change thetr

*. preferred programimiing to accommodate
‘recordation of the required. patameters.”
The categones of aircraft retrofit created
- by this rule Were ‘chosen carefully.to - -

account for the’ ma;onty ‘of-airraft ofa -

The. requirements were set so as‘tonot-

“Tequire.overall: eqmpment Teplacement
: for minimal gains. Accordingly;the .
.- FAA éannot exempt any aircraft simply

because itis-part of. an AIMS-type

- without ignoring the carefully: -

- established categories. Moreover, JAL

states that “most of the newly- requested

parameters are already recorded in
' (JAL’s) DFDR,”.and that compliance -

would require a rearrangement of word :

- slot'assignments. JAL has not'shown
that this preseénts‘an undue regulatory
- burden or one that was not already .

- con51dered by the FAA m_t]:u

: adupted as proposed'

As stated prevxr usly,

" rulemaking. EAR
-The FAA agam aclcnowledges that -
this rule will place some economic

-burdens on operaters. Discussion. of ..
.comments.on economic issues can-be . .;

found in'the Regulatory Evaluatmu:lzE
sectmn of this preamble. - ...
No:other comments were’ received -

‘-‘pu.tsuant to these:proposals. In, the ;-

absence of sufficient; persuasive:: _
justification that is necessary to change :

the proposed regulations, _they are

Two commenters stated that they
support the: proposalﬁ in-the SN'PRM :
- TOIL submitted further comment: to ‘
o ]ustlfy exemphon of the DHC-6-300: -
" from the DFDR retrofit requ.u‘ements

The:commenter’s main.concern is-. mth
“the proposed reversal of policy .

 established by Flight:Standards ...

Information Bulletin 92-09” and aga.m :
urges the FAA to adopt-its previous -
policy interpretation regarding: mrplanes--

" broughtionto the register after: October
S, 1991, and to codify that previous.
_pohcy TOIL did:not ‘offer commex_:ts on

the proposals in-the-SNPRM. R
:FAA Besponse: The commienter seems

_ _’to have mjsunderstood that the change -
"in policy-announced.in the NPRM was:

a “proposed” reversal-of policy. The

- .change’in policy-was:a detenmnanon

diready made; the NPRM was merely a .
conduit for announcing the:change. - .
sincethe subject-matter was. relevant to
the:'NPRM and the affected. parties-.

. would be motified more efficiently: usmg -

that dociument: :As stated in the NPRM.
‘and the'SNPRM; the previous- pollcy
interpretation was found tobe. '
inconsistent with the text of the rule;:
The FAA:cannot;in good faith; allaw

- operators to continue‘to operate without

complying with:the nile and has made -

‘no-chianges to-the rule addressing the -

change of policy. Further- ex;planabon is
provided in-this préamble in-the- °

" section;’ “Dlscussmn ef Pohcy Change :
- below:

- One mdtwdual commented that the

' rule shotild address-alternate methiods:'.

of powering recosding devices, statmg
that sometimes the busses powering the

_recorders are turned vff for isolation
. . purpbses in the'eventofan emergency

that involves fire-or smoke.

- PAA Response: The FAA - 7
acknowledges the merit of this: . ™
comment; however, the issue it -
addresses is-outside.the scopeof. tlns

" rulemaking; it may be considered in'a-

future rulemaking action: No changes

. weré' made as'a result of this-commerit.”

“RAA.comments-that neither the. .-~ .
NPRM nor the SNPRM have prov1ded

—
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data to suggest that adoptlon of the
- proposals will résult.in‘a-reduction. of

© - should not be applicable foraircraft -
-where it is shown that dlsproporhonate

| economic ha.rdsh.lp would result. The.
commenter feels that aircraft.with 10°to .
.19 passenger seats shotld be a.ffected :
~ " only if they are newly manufactured
. after Qctober 11,1991 (as opposed (i

being brought onifo t_he U.S. reglster,

" adopting the Tule'as proposed the 2
. year compliagnce time:statéd in the ~

. SNPRM should be revised to'4" years, :
‘'stating that it deesn’t make'sense to

' “propase’a 2 yearcompliance time for - .

- - some airplanes.and 4 years for others

FAA Hesponse: The FAA .,
acknowledges that immedia

. from this’ nilé miay: ot be readrly
Tecognized in terms of reducing -
accidents, and that DFDR’s the
can prevent dccidents. ‘However, |

‘respond to the NTSB' recommendatmns j

"to provide better 1nvest1gat1ve tools for
accidents.and incidents; the FAA"

. undertock thig rulemaking action. -’
| . Aviation’ mdustry representatrves o

supplied the FAA with ﬁgures for the
‘ economic evaluation that was presented
‘in the NPRM. The cost figures that the.
"RAA submits'in this'comment refer- onIy
* 10 the DHC=6-300; an airplane witha;
" unique combination of cost factors. The
. FAA has determined that the DHC-6

will niot have to comply with the DFDR ‘

- requirements. Other operdtors that can’
justify why their arrplanes should also
'be exempt, ‘discussing the criteria.

. outlined in‘the preamble of the NPRM

and the SNPRM, may petition to have
. theirairplanes added to the exemptron
- paragraph in part 1353

The FAA agrees that the 2-yea_r ST

- "compliance time for airplanes of .

- operators that “thought their. arrcraft
were grandfathered to meet the current

.- requirements of part 135, not for - .
:installation of an upgrade’”. should be

~‘revised to'read 4 years, and those -

. affected airplanes will have 4 years. to

. come intq compliance: The' comphance
time language that was inclided in the

. SNPRM has been removed to avoid-any:
confision in compliance times.. Affected
--operators have four years to comply, '
whether operating under part 135 or-
_part 121, Further explanatlon is.
- provided in this preamble in. the S
/section, “Drscussmn of Pohcy Change
bEIOW BT
- . The NTSB: agrees thh the mtent of
_ the SNPRM,; but comments that spemﬁc
. language is needed to prevent part 121..
.. -operators:from operating foreign-.; -2
- _registered aircraft fitted with FDR's: that
: have as few as five parameters The -

tunely change: .

" “of this chapter (14 CFR Chapter 1},
. which includes all of the part 121 .
v reqmrements Thus; any foreign- " -

registered airplane operated-under pa:t, :

- 121 must:meet the FDR reqmrements as

- should contain the same language as: "
- §135.152 concerning aircraft placed on
- * the operations specifications ofan -
S operator The “brought on the Us.
* T register™ language of § 135.152 was -
+ repeated innéw §121. 3444(a), and ‘the

T -commenter also states’ ‘that ihe language
. -intended toicorrect:the policy decision”
+ " discussed in the: NPRM and SNPRMis - -
- somewhat confusing. The, commenter

feels that exemptions:to §:135:152

shouldhe handied through the B _:.f

' exemiption process on a case-by-case

. basis ratherbeing addressed inrrule

- laniguage; and agrees that the “‘6ut’ of -

.. production’ afgiment is hota sufﬁolent
" reason for exclusion. The NTSB agrees’

that the inciease in‘the: minimim FDR'

_recordrng ‘duration for part 135 aircraft - '

- -fromi'8 to 25, hours 1s an: appro;matea.nd_

FAA Response The langdage
proposed in the SNPRM, that the ﬂrght

-data recordér requirements of §135:152 -
--apply to aircraft registered-outside. the -

. United: States butplaced on -the LS. ..
: operatmns specrﬁcauons of an, operator,
" g includedin the final Taleé: In its-

.7 comment, the NTSB-inidicates that..

s specific laniguage should also'be added

to part 12¥requirements to ensure that
all aircraft operated.in-part 121 semce,

. including those under foreign .+
- registration; are_operated-in. accordance
- with the flight'data:recorder: '

requirements of that part. The N‘I‘Sﬁ :

- indicates that:§121:153 would permit:

‘the use of foreign-régistered aircraft that'

- -record only 5:parameters.of flight data: ~

The FAA disagrees with the NTSB’s
- reading of §121: 153, Paragra'ph [c){z} of

that section requires that foreign- .
B “reg15tered aircraft operated under part

121 must meetall'of the reqmrements

though the aircraft-were: reg:stered inoo

‘the United States..

However, after fiirthe

the FAA has decided that §121. 344a

corréection proposed for § 135, .152(a) in”
‘the SNPRM also appliesto’ . .~ :

: § 121.344a(a). The langitage is tnoluded

-in the final ruleé for clarity and"

- parallelism between'the twa sections.. -
*The FAA’ doesnot wantta cause

confusion in the applicability of - .

- §121,344a for airplanes that are suh;eo_t

to it begmmng if March 1997 .
“The FAA agrees that the simple-fact..
that atrplanes are out of prodhiction:is-

- not sufficient ]ustlﬁcatlon for their: - :*

exclusion from the DFDR requirements.”’
Thé number of oiit of productron ST
“airplanes still-operating is significant,.

S andmany--airplaness-ha‘ve:too much:.

nslderahon, :

econon:uc life remaining: to allow- them

. to eperate with no-or limited flight data
“recorders. The FAA disagrees that any -

- exception to thistule be handled as

- exemptions on‘a.casé-by-case basis. The .
_FAA does not grant blanket permanent - -
_exemptions, and-use of that process. -

.. would necessitate the reapphcatmn of .

- affected parties-every two: years The :
FAA doesmot:anticipatethat .- ¢

* . circumstances would change s0as to.

justify later the retrofit of the a.trplanes
listed in this final rule as-exempt. .

- Further, because these exceptions. are
listed for aircraft types;itis more -

- » efficientto. list them as part of the rule

_Tatherthan having individual operators .
“apply on behalf of themselves and all -

. affected operators of a certam au'plane -
‘type. deslgn .

: Dtscossmn of Pohcy Change

SIn. thepreamble to Nonce No. 96—7 :

the FAA annonnced a change in pohcy
regarding certain airplanes that were . -
~ brought on the1].8. register-after.. ...
“October. 11,1991 (61-FR 37154, July 16, - .
1996) The langnage of current § 135 ”152-. ’

register after that: date would have to
- meet the flight data recorder - ..
reqmrements of that section. As

- explained in that Notice, thete has been
at least one previous policy - Lo
‘determination. that certain a:rplanes-m_ .
" those:that were on the register before
“October 11,1991, were taken off, and

©were added to theregrster again after - -

October 11,:1991—do not have to meet
the DFDR requrrements ‘because of their
prev1ous registration. As. noted “this .

- ‘policy. is inconsistent with the clear -
-~ language of the tule; and with the -
“recently adopted rules makingpart: 135
" scheduled commutsr airplanes subject ~
- to part 121 beginning in-March 1997. -

‘and telephone inquiries by operators, :
indicate to the FAA thatsome ..
_commenters thought that thisisa

- proposed-policy. cha.nge Commenters

- also took the epportunity tosuggest -
~alternative policies'to cover these
anplanes, including a change in. _
'§135.152 to make it applicable only to : -
an‘planes manufactured after October -

©11,1991.{See responseat discussion of .

TOIL’s comnients, abave.) Further; the .-
~'NPRM did not contain any proposed -
' comphance time for aircraft affected by

the policy change, ndr did i specrﬁcal}y o

indicate that the policy.change affects - .

~all arrcraft-—arrplanes and rotorcraft—,, g

subject to §135.152. -
- In the SNPRM, the FAA proposed to. -

give operators, that'had been operating. -

- underthe old policy two . yearsto ™.

comply with the regulation. The: _5

whd ol

- Comiments to the NPRM and SNPRM," -
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commenters note, however. that th1s

- places:a-burden-on someioperators; and :

" could cause:operators:of certain -
'girplanes that are now subject to part
121 requirements to possibly undergo a

second retrofit—first to meet-§135.152 -
because of the pohcy change and agam o
s ', 2] The;referenoe to Fa:.rchlld Alrcraft
~Inc: FH 227 was coirected to teflect the
. manufacturer of the. FH 227 is FaJrcthd
-Industiies;

: ‘to meet §121.344a.

"' 'The'FAA agrees that the proposed

N comphance time of two years-may be .-
short; and understands the.confusion -

that resulted-fromn the change in pohcy L

" being annoimced in the NPRM and -
- discussed again in the SNPRM.:

© Accordingly; the policy change is

effective on the effective date of this *
fina] rule. Operators of airplanés or -
‘rotorcraft that were operating pursuant
- to the old policy will have:four years .
from the effective date of this mle in

. which to comply with § 135.152.. -, *..-::::._".

Affected operatoreshould note, -
however, that there-is no change to the.
rule language of § 135.152 toindicate

that this compliance penod exists; The e
K corrected and i mmor ed.ltonal changes

FAA found that a change in the rule

language could be interpréted to apply -

- toall operators, rather than‘those -
- dffected by the policy change, the':

L compliance date proposed in the _
supplemental nouoe ismot adopted in-

(1} The LockheedAnm-aft Corporauon
Electra L-188 airplane was added to the"-
.- “list-of airplanes that need not.comply -
. with proposed §§121.344 and 125. 226

but must continue to-conply with
§ 121.343 or125. 225 wh1chever 1s
ppropriate; .

(3) In alt appendmes, the followmg
.cothment was added-to the Remartks: -

:: ' column for Parameter #88: For au'planes
- ‘that have a flight control break away .-
- capability that allows either pilot to.

operate the controls: mdependently,
record both control force inputs. The .

' control force inputs may be samples
. alternauvely orice per 2.seconds’ to

produce the sampling interval of 1;
- {4) Technical é]hanges tg the '~ -
(5) Typographmal 8ITOTS Were .

orated.
t of thé SNPRM and

.'were inco
Asare

_comments to the SNPRM, the; follomng
o changes were made;

(1) Proposed § 121 344&[&) a.nd

were brought onto the o s. reg:ster after, “ L Py
o that were registered outsidethe.. IO

United States and addedtothe . ~..:
operator’s U.S. operation spemﬁcatlons e
after, October 1%, 1992; .~ .

(2) Section 135: 152(k) was added to

' state that the deHavilland DHC-G (The ' -
- Twin Otter) airplané need Tiot comply "

with DFDR rules; Parts 121 and 125
already included exception paragraphs, -
the DHC-6 was the only part 135 =
airplane for which justification 1 was
shown to: grant nonoomphance, R

@) References in part 135t0.8 hours

of recordéd: a:mraft operation were

revised te read 25 Hours;-which reﬂects ‘,: v

* the current industry standard; and - " ¢

(4) The rule language proposed in the

' SNPRM to allow a 2 year compliance -
. time for e:upl '

g aPPend.lces, mc].udmg samplmg ratee . compliance was 1iot adopted in'the ﬁn&l”‘- o

s currentlynotin -

rule: These aircraft were’ operatmg R
without DFDR’s based on a previous
policy interpretation, ‘the reversal of

. which'was @inniouriced in the preamble -
. "of the NPRM. The policy interpretation -

was changed to be consistent with the

- current rule langiiage, and 70 change in o

the rule: language is necessary S 3
(5) Each of the exemption paragraphs ‘

-~ this final rule. . comment §.135:152(a} were _ rev:sed to .

" Changes Adopted in the Final Rule mmeriine (0i2e 2 Ei’fs“s?,fg‘:f?;‘iung * -ﬁﬁ?&f&?ﬁéﬁ O’Qﬁ?’iﬁfﬂ?ﬁﬂm 2
.~ AsaTesult of comments to'the’ NPRM configuration, excluding any req; uired - manufactured before the effechve date a
5 the followmg c:hanges were made -y crewmember seat of 10 to. 19 seats. that of th:s ﬁnal mle ; o

. " FLIGHT DATA RECORDEH UPGRADE REQUIREMENTS:
%“be o | o mfd°a‘eg°be mf?ﬂe  rony S B e er
S | CURRENT PARAMETERS I e
11 paramsters - 17 parameters |Upto2s parameters " 20 parameters "
N ' pnoposeo PARAMETERS ' e

1718 parameters © .

_,'1.7—-22 parameters

?'57 parameters (3 yea:s)
. :88 parameters (5 yeaas)

' ::_-AlﬁI?LANES

1929 alrplanes over . 30 seats
727 737, DC-8, DC—-EI F—28

L-1011

-10,  F=28, . MD-80, . ATR—42, |
" EMB-120, SAAB 340 DHC—8

| 90.ATR72.

| 737, 747, 757, 767, 777, F-100
© MD-H1;- MD-BD MD—SS MD—

13607m|-'planee aver 36 eea!s’ s 1036 alrptanes over 30 seats: 'All newly manu!actured awplanes
].704 tu -| 673 airplanes 1019 seats . _i Existing derivatives and any new.
: A-320 737, 747 757 767 DC— 277 alrplanes 20-30 seats et

type cemﬁcates

’FDAU-Ftlght Data Acqussmon Unit

Intematmnal Compatlluhty

- The FAA has reviewed correspond.mg
International Civil Aviation. =~
‘Organization regulations.and Joint = -
Aviation Authority regulations, where.
théy exist. Any différerices between-

" those docunients and these regulations -
are ofa mmor. techmcal natu.re and are .

'de'emed mmgmﬁcant As noted the 2

discuission of comments; the:
mcluded the techmcal matenal for

" parameters numbered 1 through 57.
Beyond parameter 57, no. mternahonal -
- standards-exist. The differences noted

above will not adversely effect Ay
_harmomza.uon : e

Paperwork Reductmn,A ;

“This final rule conta.ms mformatmn E
collections which are subject to review

" by OMB under the Paperwork
" Reduction: Act of 1995 (Pub. L. 104—13]
The tltle, descnpt.lon, and: respondent
-description of the annual hu.rden are

: 'shown below LR




- Admiistiation’s (FAAY decision tha
* - the DFDR ritles should be revised to

.. before an accident or incident occurs ;
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’1"1tIe Revasxon.s to Drgltal Flrght Datar
'Recorders Rules. *
-~ ! “Description: “This. regulat.lon revrses
" and updates‘the Federal Aviation .
Regulations to require that certam -
airplanes be equipped to. accommodate

additional digital flight data vecorder =~
. mechanical, or other teehuologmal~:~- BE
" collection technigies or. other forms of
- information technology. :

- .(DFDR) parameters. “These’ '"_hsro'
- follow a series of safety

. récommendations issued by the”

National Transportation Safety Boar

"(NTSB); and the Federal Aviation -

upgrade reoordercapabrlmes in. most

transport airplanes. These revisions wﬂl

‘require additional information:to bie -
- collected to enable more thorotigh -

" accident'or incident’ investigation” and to: '
enable mdustry o piredict certain u'ends s
o 'Washmgton po’ 20503 Attenti "n, Deslc
- Officer for FAA.’ - i
- Persons are not requlred 10 respond to
- a colleétion of information unless it -
- displays a cirrently valid OMB- control

- and make 1 necessary modifications -

Description of Respondents

- Businesses or other for proﬂt
: orgamzanons B

There are no anuual reportmg or’

recordkeeping burdens associated with E
“this rule. The information-is collected
50 anotice'in the Federal

- automatically, electionically.
- retained fof only 25 hours, and is: = ¢
overwritten on‘'a contmumg basis. In the
event of an accident or incident, the -

- as a part of its: statutory missioh; The -
~ airplane operators are riot Tequired to -
"’keep-the information, norto report :
.. Cost estimates shown here are - %

-aggregates for'the entire d-year -

" complianck time frame: In’ deternnulrlg B
. capitaliand start-up costs to'the airline

industry, the FAA’ *has assurned that i in
determining ‘the ﬁgu.res, commercral
. airline operators took into-account the :

anpualized expected useful life of the * .

“equipment to be installed in thejr "

" aircraft. Total capltal investinerit costs '
_ -as detailed in the Regulatdry: Evaluation’”
- are estimated at $155.4° ‘million {$131 6

- 'million discounted), and engineering -

" costs are’estimiated at $3.2 million- [$2 7.
- million discounted): Other costs, whlch 7
'mclude recurrent and nonrécurrent -

mamtenance COStS SI\d COStS ﬂSSDClﬂth -

with retrieving: information from DFDR-
units following an accident or incident; -

are estimated at'$16.4 mﬂhon ($11 4
raillion dlseounted)

.- -The'agency-solicits pubhe mment | 7
. . on the'information ¢ollection - :

" ‘requirements‘in-orderto: (1) Eveluate
whether the: proposed ollectian of -

- iriformation is necessary for the proper. "
pérformance of the fiinictions' 6f the- -

.agency; including whether'the -
information will have practacal utrhty,

" (2) evaluate the accuracy ‘of thé dgency s

- ‘estimate of the burden of the proposed
© 7 collection of information;’ mcludmg ie
o valld.lty of the methodology and"’

s

-quahty uitilify, and clarity of the” "

- also be submitfed to'the Office of
-Information and Regulatory- Affairs

Room 10202; 725 17th St. NW,”

- information is downloaded by the: NTSB (Regulatory Evaluaﬁon Summary

. of these-alternatives, the FAA has:

i adoptmgﬂ simulator. methodology to-
. obtain mare DFDR péarametfic detail,: -
: although less| costly;would niot measire -

assumptrons used {3)- enhacuce the

. information to be collected; and (4)+

: minimize'the butden of the: collectron of
" infofnation ¢ those who are to

respond, including through the use of
appfopriate automated; ‘electyonic,

Individualsand. orga.mzatmns may '

- submit comments on the' information .
collectionirequirements by September- -
*15, 1997, and should direct them to the: :

address listed in the ADDRESSES section: .
of thiz document. Comments should "

OMB, New Exacutive Office Bldg

number. The hirder associated with -

this final Tule has been-subimitted to:

OMSB for review: The FAA w1ll pubhsh
ister -

"% notifying the pubhc of the approval

numbers and explratron date:

- Changes to Federal regulatlons must

_undergo several-economic analyses: ’
. First, Executive Order:12866 directs that
* each Federal agency shall propose or’
~adopt & regilation only upona’ reasoned

determination that the benefits:of the - _

. intended reguilation justify itscosts.
- Second, the Regulatory Flexibility: Act

of 1980 requ;res agencies te analyzethe -

. economic effect of regulatory.changes -
on sniall entities. Third; the Office of
e Management and Budget duects i

agencies to assessthe effectof - v
' regulatory changes on internatronal._- v
“trade. "’ -

. With regard to- Executrve Order 12866,
the FAA determined.that this. - -
rulemaking is: 51gn1ﬁoant hecause of t.he

" substantial public:interest in obtaining: :
“flight data and the NTSB’s abrhty to Lk

conduct firll investigations, -
Accordingly, the FAA evall .
alternative approaches. I'n-conslderauon

concliuded that (1) shortemng the
comphance time frame to two years as.

analyzed in the 'NPRM; would increase
the cost:of this rulemakingby as' mnch
as $170.6 millibn, discounted; and (2) -

all parameters specified-in this final -
- rule, nor satisfactorily meet'the heeds of

- - the' NTSB. Henice; the FAA has rejec'ted‘ '
" both of t.hese altematrve approaches

. downtime.

-rulémaking. The: equlvalent total ;-

© tobe $30.4 million ($25:8 million; "~
.discounted) under the sdme 4-year' - -
. compliance time frame. Estimates of the S
total 4-year complianice time frame.costs -
- for part 135, 10-19-seat aircraft reqmred '

Wlth regard tothe Regulatory

" Flexibility Act:of 1980, the FAA has

determined that-a substantial number. of S
small eritities will not be significantly -

" affacted economically by this finaliule: -

With regard to the OMB directive; the

> FAA has concluded that this final rule
- could have a potential; but insignificant;:

indirect affect on interpational trade.’A. -~

- full regulatory evaluation®of the-final

rule providing'a detailed discussion of -
the costs and benefits summarized in :
- this section is available mthe docket for _
: this rulemakmg actron B

" Costs; -

To obtain representat.lve and

*" - comprehensive information from wh1oh o
7 to develop-the: industry; costs oftl:us SRR
- final rule, the FAA relied on the

responses of the Air Transport -
Association (AFA)and the Regronal
Airline Association (RAA) members to -~
an air carrier-cost survey developed by '

. the ARAC :working group: {The. FAA

*angmented thig information with -
adjusted cost analyses from the recently
effectively commuter rule). The =" ° .
prmcxple aggregate costs detailed’in the N
cost suivey were: (1} equrpment and o

" inventory/sparési(2) engineering,- - -
<+ installation, and othér costs; moluswe of o
recirent maintenance cdsts; and- (3) Rt
. aircraft ont-of-gervice costs; which o
réflect net operating révenué losses & .

resulting from unscheduled an‘eraft

The FAA: estrmates that total costs for :
air carriers opérating turbojets under !
part 121-wouild ‘egual $308.9 million .

. (3259.1 million; discounted) within the o
4-year compliarice time frame of thls

turboprop fleet costs for air carriers: S
operating under part 121 'are estrmated

‘to-operate under ‘part 121 as-of March -

/1997 are $26.4 million {$22.3 million; : = .
= - discourited} and for: part 135, 20-30 seat
© aircraft, are $10.9 million ($9.2 mlllron, ‘

discounted); Total part:135-costs are’
$37.3 million ($31.5 million; - -
" discotnted). Thus, the: estunated total 4— o
year compliancg time frame discounted . .
costs for the retrofits required u.nder th1s o
.,ﬁnal rule are'$316.3 million: o 7 ‘

“The-costs associated with: upgradmg
~ the inidustry’s tuibojet flest with the = . -
new-DFDR: reqmrements are'in excess of

. 80 percént of the total air carrier -

industry costs (turbojets, turboprops and

_ part 135 airplanes Tequired to begin® -
operating under paft 121 in 1997). ]ust
over 20-percent of the total turbojet ﬂeet )

costs’ (870.1 lmlhon. $59 A& mllhon. _
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s mtegrated maintenance.and, h'mmtig

- in their.

A “.38376
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o dlsc.;unted} are. out-of-servme costs -ar.
" lost net-operating revenues that result .
;- from this nilemaking.-No-similar . .-
estimates of the out-of-service costs = -
were provided to the FAA for either the.

' turboprop. flest.ar part 135.caitiers that .
. 'will now: be required to-operate under :

part 121. Proportionately however, the '

.- 'FAA does not expect these to-be;

. significantly different than those .
estimated for the turbo;et ﬂeet.

. The FAA finds that the beneﬁts that .
wil] result from this final rule can be
:consrdered as two interrelated areas.
First, there are inherent, non---

measurable benefits that evolve from B .

" increasing the volume of detailed. -
. accident and.incident mt'ormatton f.rom

.. which the aviation industry as a.wHole.. -
' cab:draw upon-as an added resource,

Second, there.are the direct, measurable
" benefits that would result from :
_ potentially averting an accrdent a5a

" result of the DFDR enhancements. .
-.. . In the first instance, this final rule
g supports the recent voluntary efforts of

. those air carriers that have introduced; .
- “data acquisition enhancements into -
. their newer model airplanes: This.

" subset of new. airplanes with upgraded
DFDR’s has provided certain air carriers -
. with “qmck access” capabllrty and . .
“allowed for the developmentof . -

. programs predicated on'the addltmnai

information being collected. It has also -~ ) ke
. form. of - Ad’wsory Circulars; - .

allowed for more rapid apd

' '_ - comprehénsive detail to be obtamed by
-the FAA and NTSB:in certain recent -

auplane accidents. The inherent . .-
. benefits resultmg from, this nﬂemakmg
* will evolve as all commercial air carriers
adopt the reqmred DFDR enhancements
planes. .
Although DFDR’s do not in and of
themselves prevent accidents, through

" theiruse as-an investigative tool when .
.. accidents o incidents'dd accur, trends -

that may adversely affect flight . - . . .
_operations in certain airplanes can be.

determined. Accident investigators in.. ;

- obteining a greater understanding of the

* . .accident dynamics from the DFDR. - .-
.- information, can, in turn, be used to -

- mors easily determine the probable .

causes of accidents and incidents. W;th

* this knowledge, a “fix” canbe -~ .
developed to reduce the chance of a -
sumlar occwrtence ifi the future. -

- In the second instance-noted above, ‘
: _although the FAA is'not able to qua.ntlfyg

" precisely the likely benefits that will. -
ultimately result from this rulemakmg
the FAA anticipates that the DFDR .
" enhancements required by this final rule
- will lead to.a reduction in accidents and"
: .- a savmg of lwes As 4 result of analfyzmg

- anticipates-that, particilarly i

.+ information concerning enhance_

;- “parameters ¢an be collected cost=. . .
.effectively; it is.also expected that: the.

-=. 'FAA will be able to use incident. = - _
-information to reduce acc1dents of the

o undetermmed cause,.
- Benefit Cost. Companson

¢ additional. rulema]cmg. The: costs of
> thesé follow-on FAA actions: ‘could:

" utiknown future actions.The FAA
_acknowledges that; to the extent that the-
»-costs of any follow-on actions are.more -
‘than negligible, the current cost. -
estimates would tend to underestu:nate -
.'the total cost of th.ts rulemakmg : '

. economic considerations of the.

'spec:ﬁc cost mformatmn as p

' mr.:1dents mvolvmg mrm:aft w1th DFDR

_.enhancements in place, the FAA finds .-

.. that there is a reasonable prospect that
. as:imany as 1.43 -accidents. coiild be . -
: prevented over the next 20 years. This

coiild save up to-143 lives, The FAA
) ltght of

the NTSB. recommendatlons

nature that are currently of

The FAA cautions thet the cost "

-.analysis detailed in the preceding =
'sections is notnecessarily ¢ exhausuve
- The purpose ‘of this rulemaking is:to .

“require the installation of DFDR’s that.
record more ﬂ.lght information. This in

- turn, will allew industry to recognize
- ' certain trends in order fo make any .
. ‘necessary modifications to aveid future

accidents er. merdents Thus, the FAA
presumes that; as a result of this ..

- rulemaking, the quantity and quahty of U
"+ information will increase.. To the: extent.

that NTSB is able to make findings of

- probable cause in ‘the event of acmdents

or incidents; the'FAA will be. ableto

. - determine what if:any, appropriate
-4~ additional action-is nieeded to prevent a.,

recurrence of thiose: kmds of.accldents Dl'

Airworthiness Directives;,.of epoesxbly,

vary:
- from'negligible costs:to considerable :.
costs of some nknown amount. W]:ule
_ the costs of such future follow-on. -,

-.-actions by the FAA might be- consrdered
- part of the costs of this rulemaking, the

FAA cannot estimate the costs of these

.+ twenty-six parties in response to the -
- published DFDR-NPRM: Most of the

" .comments concerned: engineering and _ -

- “other technical detail germane to “thy

reconﬁgurauen requirements; fewer
. comments presented any detailed .

* proposed rule, This was. expected snit:e ‘

‘the regulatory’ evaluatlon and economc

analysis were derived from

 purrepily operating un,
. Piedmont Airlines notes that'the
-recorders currently. used in its ATR--

~ both cases, certain of the parameters "
" specified. by this rulemaking are not .

B derived; the cost: however, to. retroﬁt

detailed; cost information for the:.
‘retrofitting of the EMB-120 ajrcraft =
.. under each.of the categories s;pemﬁe -
©  the rule Embraer s retrofit cost... .

L presented in the NPRM and

i ugh the ATA and RAA both of
whlch' partlmpated in'the ARAC:

- process: The commerits- centmnmg more‘

specific economic content are- 1. ..

- summarized helow, :

Several commenters add.ressed
specific issues mth'regard to au'plan

der part 13

record 98 parameters and those used. m.-', '
its SAAB 340 record 128 parameters In

currently being recorded but could be
these airplanes to-be in compliance

- would be about $100,000 per am:raft. o

Simjlarly, Aerospatiale and Alenia

(ATR), manufacturers of ATR. airplanes, .
- .suggest. some reqmrements ﬂexlblhty
- should be introduced for those. alrplanes :
- such as the ATR 42/72 with recorder -

requirements that are essentially.in.

- harmonization with ELROCAE ED—55 i

juirements.

omments-sub ed by the RAA N

- mclude statements-by RAA members -

that question thie rationale of mcludmg

Afor vetrofit certain aircraft that currently

have demonstrably effective recorder
systems In addition to the ebove noted.
ATR42, ATR 73.and SAAB 340, the: "
RAA, in an attachnient sibmitted by - -
_Atlantic Southeast Airlines, Inc. (ASA
‘objects to the retrofit:of BA

“EMB-120 aircraft. ASA also cites. a

previous estimate:submitted by - :
“Aérospatiale to- retrofit the ATR 72 z as,
costing:$30,000 and 20 ‘man-hours per..

- ', aircraft, and a previous estimate . .

" submitted by, AVRO to retrofit the BAe M
' 146 8 ‘costing $110,000,-1200 man-
“hotrs, and 2 5 weelcs downttme pen y

aircraft.

- In enother statement subnntted W1th
the RAA comment, Comair beheves the
- recorder capab111t1es currently

’:employed on its in-service fleet far

exceed those of the rulemaking’s “target. e
aircraft”, e.g., older 737’s and DG—Q s.

- Comair a.l.so prov:ded retrofit cost data

for its fleet of 40 Embraer EMB. 120
a.um-afti; (851,450 and 6.days dow:utrme

f__;per ‘aircraft) and jts fleet of 70. Canadair .
- CL600-2B19 regional jets. {$136,600and’ .
".".-6 days downtime per, mrcmft) Although.: o

- ot part of the RAA comment and '

attachmeiits, Embraer alsa provided

considerahly Iess tha.n those’ crtedv :
above.. .. .- o
A statement fic '.USA:IJ: Express notes .

: 'thatthecostdatasubmattedbytheRAA,_, o



http://will.be

s operated exclusively under part. 1

e {TOIL).contends:thatthe DHG~6=300; - j.

. engineering data exists to support an’. - include 88 parameters 3 years (not 5

B -interest in‘participiating in the cost 6f
- cértifyingfretrofitting the DHC-6-300

: .- aivcraff; particularly since'the maj
- .outside'the U.S; -

. cost'detailand économic. m.formanon.

- that'the differerices’ hetween-the NTSB cartiers, .
.- Tecommendations and ED=55 wouldbe: - FAA Respor

e were pnmanly for am:raft operated by recorded by someEuropean '\ : Wxth regm:d to the remmmng issues. ‘“
" RAA members under part 121, not: part “manufacturers of FDRs.and those onithe .. noted aboveconcermngthe pax:ameter

' *NTSB; list: This is.alsa.trus of the requirements ofnewly manufactured

. 135 as estimated-in the- regulatory
. .evaluatmn, only the EMB=120is .

the-apparent excessive cost/beriefit .
ratio; Federal regulations in general _
¢ requiresonly that.the tomplete rule be -
+ sibjected o a.cost/benefit analysis; not.
its: compone,nt parts  Furthermore, .,

# -althdugh the.cost information prowded. .
.. by ATA.and RAA allowed- deteﬂed

: _-.analysm of the first thiree aircraft, -
-«categories, an. apalysis of the beneﬁts

: As” " and: A3191320/32.1~ ircraft which car
© .~ consequence, RAA/USAIr-Express. ~ record-up to'270 parameters and the.
.« suggest thatthe FAA cost estimates for - A330/A340'models:whi
*..- retrofitting aircraft operatmg under. -part - to 400 parameters
' %21 are ﬁom 5 percent to' 10 percent S
Finally,” Twm Otter Intema onal:

which is nio longer in prodyiction, was .  ‘contends shat there:is 0o ]ustlﬁable

" ‘not designed for FDR's and 0o~ """ {gchnjeal or economic. reasoftnot to- .
-~ benefits therefore, were: determmed for-

. FDR instatlation: TOIL estimates ﬂ}e years] after'the promulgation of the fifial - the overall'rule. Finally, as.noted inthe:
S w301 “rule as is the caseswith the 57 parameter - Preamble, costalone capnotjustify .

-..systems and recertify woild be in . group: Fairchiidl Aircratt disagrees with +lignoring a:ecogmzed poten alrsafety -

-excess of $130,000;-and deHaw]land ‘ theiposition that:newly manufactured-
- the Twin Otter' manufactirer; hasno, . - 10&19’seatmrplanes should be: ‘reqm:red ..of ceztaifi airplanes now operating. -
.-3 to ‘under:part 135:to comply withthe .

¥ ~Tequirementsof part -1214s aresultof .
'«the commuter: or hone level of safety"

IOk concludes that: applmatmn of thi
+ -+ rule wonld inhibit'the ability of U.S
=+ operators to purohasehaddmonaL

Wlth ,rega.rd. a.rts erndors and the S
_disaggregauon of:materials costs, -
+’comments were teceived \&om two_ :
" suppliers’ {Flight Systems Engine nng, D
* ."Inc. and:Patriot Sensors arid Controls .
.Corporation) and ‘onie trade: associstion. .
. :(Airlines Pilot Association (ALPA)). The
-vendors’ comments addressed the costs

. of available Twin Otters areregwteredér:fw - air

m_nufac’curers of oommuter category
lanes also'included agpregate -
f:umng ‘and non-fecurring cost.
. estimates:for retroﬁttmg its Metro 23
en-plane tobein oomplmnoe thh ﬁnal
. mile’s 57 and 88 paranieter L
-reguirements. The General
- Manufacturers. Associati

_Thisreliance also assumed that the cost - notes ‘that under a
. detail supplied-clearly delineated t’ne P
.+ retrofit costs associated with aircraft’
* @perating under part 135 from. those :
. operating inder parf 121,
“With regard to the so:called
e “reqmrements lexibility” or possx'ble
exemption of certain-aircraft;this is not

- aircraft operahngmnder part'1357as:
- provided jn these comments, as we]l as.’
o the'cla.nﬁcetlon ‘of the costde

the lead time required to meet orders. A :

-~ the need for a more extensive review of

. ‘cost.data ‘and recommended: ‘contacting”
~'i'md1vxdual manuﬁaoturers of FDRs a.nd

FDAUs. ~ - -

s . FAA Hesponse The FAA appremates
S the logistics informatfonrregarding

: ing gn
' -*members to supply ac:cumte -and- hmely

. the 4-year: comphance time of thiis final -
* - rule.The FAA however, notes that the -,
- cost.data developed. for this' rulemakmg

joter dlscrepancy 88

. amatterforconsideration ifvihe v over the 31 p - was provided by ATA and RAA atthe
. regulatory.evaluation Tt should be neted vs. 57 parametets) would affect'sales/ - ;aggregate level; it does not lend itself to,
that t_he ARAC worlq_ng group, Wlth tl:aIlsferS Of alrplﬂ.ue&between Eul'opean the m.lcm detﬂ]l Of spemﬁc retl‘oﬁt
. i -significant!indastry input, concluded airlines/ cemers aﬂd U S au‘lmesl " components: No changes tc the -

‘ - regulatory evaluahon or the rule were
: The FAA notes ﬂlﬂt . made in response to these comments.

- insignificant for 1:S:-operators. Finally, 1o cost detai for the 88 parameter list - - - Finally, a comment was subrmtted by S
- vwith regard to-the DHC~6-300. alrplane ~'was included in the information” . "~ - -the Department of Civil and - .
~ (the Twin Otter):the FAA received - prov1ded by ATA or RAA for. analys1s m Environmental’ Englneenng of the _
. sufficiént information to supportthe .- the:NPRM,and the detail thatwas * . .. University of West Virginia (WVLj) - o
exemption of these aircraftoperated < - provided. for the:57. \parameter listwas - proposing an alternative.approach to. the s

- «: tinder part:135: .Section 35.1520k) wa,s mcomplete -an: ~essentla.lly unnsable In retroﬁttmg requuements of this rule

L manufactured aireraft. Airbus
“.o-notes an inexact match. between the 83

&~ bothrcases; this was 'due to the lack of * based on Artificial Fatelligence;: or mofe L

i added to provide:that exemption: -
- adequate -vendor. cost detail ' spemﬂcaﬂy, ‘Neural Network !

" Several.comiments-were recelved

- regarding the 88 parameter list-for; -

- .+ :- which maynot-evenbe-on ;. - Relying'on an ‘alferniate set of
-airplanes in catégory V (thase: thatw 1 ~-as.yet, and the-generally:: specuiatwe ' assumptiofis, the' WVU team eshmates

" be manufactured five years after the . nature that would be. requxred orair . - thecost'ef the DFDR final rule at $1.046
" effective date of this rule); mest-of . < - carriers in developing macrocost . . .. - billion; or'more than three times the - - .-
.~ whichnoted the absence of a detaaled breakouts fornewly ma.nu.feotured " “FAA estimate, and.offers thair software-
' cost/benefit-analysis specificto this - i re; " ‘based system;, the’ Vu'tual Flight Data ..
requirement for future newl " Recorder (VFDR), asalow-cost .~ ..~
- alternative. Utilizing the datataken from
"~ an existing conventional 11-parameter ..
: FDR the VFDR, aecordmgto the WV -

1mped1ments.w rt rec_:ogm d by
ARACworkmggro D, end,_

o or more parameters currently bemg

,/ o
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.axrplanes,sthe potennal cost, burden, and G

.cannot be-estimated in sumlar»manner. e

-gains inherent in this rule, the’ mclusmn o

" of specific.equipmént components and - o

. -fportlon of ALRA’s comments focused on. - ‘.

" vendorlead times which; are well: mthm o
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. scheduled operatore nf alrcraft for hu'e
| for which the entire fleet haga seating”

- detailed in the final fule via'a Neural capacity lessthanor equal t0'60. séats;
Network: mapping process atacost of:. _' and {3) $4:800 [1995 dollars)in’ ‘the case:
- about $800=$1,000 per aircraft, or about . .

- 1 percent of their cost estimate for this : hire: :

final rule. The. WVU comment ' "~ ~ ’I“he FAA ha determmed the
concludes that the opporlumty cost of ~:-a.unuahzed costs (20 years) for -
the hard retrofit is lost:savings'which ... - scheduled operators of Jarge. alrcraft:to
could be: mvested in: a vanety of safety

'-,team ‘would adcurately “reconstruct” :
* mostof the-additional para:meters

-enhancements. * . estimate by-9 (the upperboundof the
- FAA Response: The FAA epprecrates . small entity criteria) yields atesultof -
' the efforts of the WV téami in+" " . $50,501, This estimate-is mgmﬁca’uﬂy

- below the:minimum compliance cost ;
- criteria:of $122,400 for; scheduled
* uperators of large aircraft.-.
" The BAA has:also: determmed the
_a:muahzed costs (20 years) for © - .

. presentifig an innovative, low-cost -
" *simulator’slternative o the hardwa.re
© retrofits that will be required hy this -
rule, However, the'rulemaking is - - G
‘ concemed with expanding the number
- of pararietersto be recorded as - :
requested by the NTSB, niot w1th
" revising theineans’by wh.lch addlttonal
dats can be collected; The NTSB has -
made it'clear that its Tequirements must ;
. be met by direct parametri¢ -
-measurement via recorder,: and has not
supported industry comments with.
respect to parameter redundéancy or.
inference from parameters already .-

. recorded. The FAA suppoits the - o
_continued efforts.on the part of the s
WVU team to disséminate VFDR: "
information to the NTSB, FAA Re arch

Office and airling. mdustry The: FAA '

- through'this rulemaking; takes no™ "~

- position at this time on the VFDR' orthe
comienter’s measurement of the' o

opportumty ccsts of this ﬁnal rule

Final Begulatory Hexzbz]:ty
- Determindtion = -~ R
The ReguIatory F‘lex1b1hty'Act of1980
: (RFA) was enacted by Coligressto®- 7"
ensure that small entities ‘are not
unnecéssarily er disproportionately -« -
- burdened by Federal regulatlons TFhe': -
_.RFA requires Iegulatory egenmes to e
* review rules which: may haye “a . .-
significant economic-impact pr g -
substantial iimber of $mall entities.” -~

" be:$3,067 per aircraft. Th

‘heupper:bound
costs for consideration
entity'(8 aircraft) criteria are $27,603,

comphancecost of $69,800. Thus, the
~FAA has determined that a.substantaal
number of small entities: will notbe.

'Intemat:anal Trade Impact Aseessment'

U.S. operatore of
"operating outside. the

“_could affect the suppliers of matenal
g ‘-requlredfor retrofitting: the affected ..

j-reguletmn Forelgn praducers may .

Canchision

For the reasons. dJscussed in- the R
entity” i§ an operator of aircraft for ]:ure © preamble; and based on the firidings in
- that owns, but does not necessanly
. operate, nine: '(9) dircraft of fewer. A 7
. “‘substantial number:of' small ‘entities”; "j: .
- aj defified in FAA order 2100. 14A-- ; " this final Tule'is.a s1gmﬁcantreg1datory :
- Regulatory Flexxblhty Criteriaand ™ action under Executive Order 12866. I
.Guidance, is a mimber:(in this mstance
the number of’ opera‘tors] thatis not " ..
fewer than eleven and s more than ones
third of the small entmes sub]ect to f'mal

and the Intérnational Trade Trmpact.
Analysxs -the FAA has determingd that |

will not have a significant economic”
1mpact posmve or negatwe, on-a i"':
substanual number:of smaﬂ entmes

LA “51gmﬁcent economic: 1mpa ur‘ . :

cost threshold, is defined agan <~ .s1gu1ﬁeant under Department of -
: ed nét compliance cost level
" that- exceeds (& x$122 400. {1995 dollars)_ -
in the case of scheduled operators of
aircraft for hire whose entire fleet has'a <
seafing capacity in excess.of 60 seats; [2)' , tory F -
- -$69,800(1995: dollars] i the case of - Determmauon a.nd Intemenonal Trade

a.ud Procedures'f' i

of. unscheduled ' peretors of a.lrcraft for :

= An‘ carners Avmuon safety,
be:$5,611 per aircraft; Multiplying th.ls ;. Reportmg and reco rdkeeprrzg B

reqlm'ements, T

recordkeeprné reqmrements ‘
14 CRR Part 135

‘Aviation sa.fety Reporhng 'and
recordkeepmg requu'ements

-, scheduled operators of small aircraftto ”.
withini the, small -

hich is well below th CL
which is well below the minimum. . Féderak-Aviation Administration -,

- addition, the FAA certifiés that this rule - is installed” following a parameter
.- indicates that recording of that : Liee
pardmeter is not iritended to: requu-e a

| .change i mmstalled eqmpment

- Transportation. Order 2100:5, Policies -

' true or magnetm),

*(7) Roll attifiide; * 777

- :Impact Analysis, has been placed in the

. docket: A copy may be obtaiied by
* contacting the.person’ identified: under
- the headmg FO FURTHER INFOHMAHON

In con51deranen of tbe foregomg, the

amends 14 GFR parts-121, 125,129.and.. -

185.0f the_Federal Avxauon Regulatmns .
SIgmﬁcantly affected by tbls fiual rule .. 8s R

.._PABT 121-—OPERATIN s e
... REQUIREMENTS: DOMEST. FLAG oo
. AND SUPPLEMENTAL OPERATIONS o

: contlnues te read as fellowe

Allthonty‘ 49 U.S (o 106(3] B 40113 40119

M101r44701~44702 44705 44709—4471’1.
. 44?13 4.4715--44717 44722 44901 44993—-
) 44904, 44912 “4610 . 5, L i‘

2 Sectmu. 121 344_ rew,sedto read '_
aefollows R

g -.5121 344 ngltal ﬂlght data recorders for. -
"-transport categoryairplanes

{a) Exceptas provrded in pe:agraph

. (1) of this section, 1o person.may ... . -2
*.operate under-this part a, tmbme-engme— :

“-. benefitby supplymg the u.u.ﬁlled_urders ... powered: transport category alrplane-.

urless it-is equipped with one-or more

_approved flight recorders that use'a’
digital:method of recording.and stermg -

data and-a method of readily retrieving

- the Regulatory Flexibility Determmatmn‘-',jtb‘t data from the storage medium. 'I‘he,.. :
= 'operational parameters required:to be: -
“recorded: by digital flight data recorders

"required by this section are as follows: .

the phrase “when-an iriformation: source

1) Time; -
-'(2) Pressure:altitude
_(3) Indicated: au‘speed i
Sy Head.mg—-—-pnmary ﬂlght“crew i
reference Gt selectable record d15crrete, :

{5Y ‘Nofmal aceelerati.on [Vertm }
“{B)Pitch’ attltude,
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o -Elevatlon,

C system, -

" . information soutce is installed); 7"
(41) Windshear (when an mfon:ﬁ txon -
B S an mformatron source is mstalied]. =~
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38379,

(8) Manuel radic transrmtter keymg, L
;. of CVR/DFDR synch.romzatxo
" referefice;

9) Thrustl power of eache engme———
primary flight crew Teference.” -
‘(10) Autopilot éngagernent status,
_ {11) Longitudinal acceleratmn,
"-(12)Pitch contzolinput;;
" (13) Lateral control input;
'(14) Rudder pedal input:-
(15) Primary p1tch control surface
posmon, R e
(16) anary lateral control surface
- position; 2
{17) Prnnary yaw ,ontrol surface
posmon, R
{18} Lateral acceleratron, SR
_(19) Pitch | trim‘surface posmon or-
" parameters of paragrapli ta)(82) of tbrs
section if: currently recorded; .~

-{20) Trailing edge flap or' cockp'rt ﬂap-':— E

: control selection'(except when' -~
parametersiof paragraph (a)[85] of th1s -
 section apply); -

(21) Leading edge ﬂap or cockp1t ﬂap -
- o dlsplay format}

. control selecuon (except when:
parameters of paragraph (a](86
- sectmn apply)y: - :
(22} Each Thrust reverser Pposition
_ equrvalent for propeller aarplane],

" '(28) Ground spoiler’ position or speed‘ :

- brake selection (except when parameters
. of p?r;lgraph {a}[87 ) of tbus sectron
apply); " :
: (24) Outside or total air temperature
(25) Aittomatic: Flight Contral- System
'(AFCS) rodes and’ ‘engagement : status
including autothrottle, o
(26) Radio: altitude’ {when'an-
_ 'mformatron source is 1nstalled],‘ :

* (27) Localizer devratron MLS e
IR - temp. (when an mformatton source is™ -
*instalied):":

' Azrmuth‘ kS
{28) Gl1deslope dev:ation, MLS

(28) Marker beacon passage,

(30) Master, warmng, )

" (31) Am’ground sensor (pnmary
auplane system reference nose. or mam ‘
‘gear); . L
(32} Angle of attack (when

o mformauon source Is installed);

) (33) Hydrauhc pressure low [each
 system); o
_ (34YGround speed (when an.
mformatron source is msta.lled), :
(35) Ground prox1m1ty warmng

(36] Landmg"'ear pcsrtmn or landmg

(38] Wind E:peed a.nd dlrectron (when‘-_'_ :

a0’ information | source is installed);

e (30) Latitude and’ longttude (wheuanf :
o mformatmn source is installed); '

(40) Stick shaker/pusher (when ¢ a.u .

' -""-'.source is installed); . ..

: jan information sourc '-mstalled]

T ,1nformatlon ource is- mstalled),

* installed); .

- right)

- information source is installed); -

- installed); =

~ installed);

(42} T}Jrottlelpower Tever posrtron, o

- (43)-Additional ehgine parameters (as'
' desrgnated in‘Appendix M'of this part) ,

(44) Traffic alert and colhsmn L
'_ avo1dance system; -

(45) DME 1 and 2'di tances,

' (46) Nav'1and 2 selected ﬁ'equency, .
{47] Selected baromemc setting(when_
- posmon— itch;:

istalled)

L mformatlon source. 1s"1nstalled}, i S

" (49) Selected speed (when an .
m.foxmatron Qurce:is lpstalled)

(52) Selected head.mg(wh'

1nformat1 ' SOVTCe ed);
“(58) Selee ted'ﬂrght path (whens an T

mformatron source 1s‘mstalled), EREE
{54) Selected decision: herght (when

(55) EFIS’ ‘display format; -
(56) Multi- functlon/engmel :

(57) Thrust command [when an;
information source is mstalled}
(58) Thrust target {when-en

{59) Fuel quantlty inCG tnmtank ; -
(when an mformatton source is’ T

(60) anary Navaga
Reference, L A
“(61) Icmg {when an infi rmatton B

-+ source is installed}; - -

- (62} Engine warning each engme L

" " vibration’' (when axi- mformatmn source
=1 is installed); :
(63) Engine ‘wa.mm each éngine’ over
g g (a)(12) through {a)(17) each: may be

(64) Engme warning each engme 011 :

s pressu.re ‘Jow: (when : an mformatron SRS
-_spurce is mstalled], £ i

- (65) Epgine warning each eng e 'ove'r'

'speed (when an mformatron source is- -
“installed); . 7

- (66) - Yaw tim surface posmon, SR
{67} RoH tiim suifice position; -
"' (68) Brake pressure {selected system);
(69) Breke pedal apphcatron (left and :

{70).Yaw' or s1deshp angle [whe:n an

(71) Exngine bleed valve positron
(when an mformatlon source it

72) De-rcmg or antr—rcmg system o

L selection [when an mformahon source o
is installed);”" = L

{73) Computed tenter” of g avrty ':
(when an information s source is i

(74YAC electrical bus statusi - i
175) DC electrical buis statiis;.
" (76) APU bleed valve posmon [when‘ )

: _mformatlon source is mstalledT,

= (77} Hydrauhc pressure (each system)

.[78)Loss of cabini pressure, R
(79) Com uter faifure; -~ vt
(80) Heads-up dlsplay (wheu an e

(81) Para-visual d1sp1ay (when: an '_ o
mformatmn souree is installed); -
82) Cockp1t trim. control mput

(83) Cockpit trmr control mput

: posrtron——roll

:(84) Cockpit 1 titm controi mput

: posrtton——yaw,

(85) Trailing edge tlap and cockprt

' -ﬂap control pésition;: .. .

'(86) Leading edge flap- and oockp1 B y

.- flap control position;:!

- (87) Ground spoiler posmon and

e speed brake selection;and :

(88) All cockpit flight control.mput

‘_forces (control wheel, control’ column, -
rudder pedal):- :

(b) For all turbme-engme powered

‘transport category’ au:pla.ues

manufactured on or: before Octoher '11

© - 1991, by August 20, 200L., -

(1) For airplanes not: equ1pped as of
]uly 16, 1996;.with a flight data-:

: ij . acqutsrt.ton unit:(FDAU); the: parameters. !
- listed in paragraphs (a)(1) through .- - ..
‘(a)(18):of this.section must be: recorded :
* within the ranges- and accuracies
- - specified in Appendrx B of thls part
and—-". ¢

.- (i).Far surplanes wrth Inore: then two _'

E _engines, the parameter described:in:
" .paragraph(a)(18} is not required; ulﬂess =

sufficient capacity is:available: on the

. existing recorder to record tbat
* pérameter;

(i) Parameters hsted in paragraphs

recorded: frony a single source.” S
/(2) For airplanes that were equrpped

~as of July 16, 1996, with a ‘flight data ::

acqursrtton unit (FDAU] the parameters
listed in'paragraphs {aj(1) through- .

" "(2)(22) of this section must-be reoorded o

within the ranges, accuracies, and

. recording intervals specified in -
- Appendix:Mof this part. Parameters ..

listed in paragraphs (a)(12) through -

-(a)(17) each may be recorded from a-
" . single source.” -

(3) The approved fhght recorder . el

_required by this seéctionmust be. -+ ..
. installed at the earliest time practrcable 2
* -‘but no later than the next heavy
' maintenance check aftér Aligust 18, R
1999 and no laterthan August 20, 1997 '

A heavy maintenance'check is

* considered to be any tifte an arrplene is ‘
schéduléd to be out of sérvice for dor .

" . more days and-is scheduled to’iri¢lude -
' access to miajor structural’ components '

(¢} Forall tirbing-engine: powered
transport category airplanes * - * -
i on:€ before October 11




" single source.
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manufactured eﬂer August 18, 2002. th_e
) 1996, with ane or more.digital data - . pardmeters listed in paragraph (a)(1)
.- bus{es) and an ARINC 717 digital flight = through (a)(88) of this section must be.
-, data acquisition unit (DFDAU) or: - .- recorded within the’ Tanges, accuracies,
*. -equivalent, the parameters. specrﬁed in- resolutions, and recording intervals
.. paragraphs (a){1) through (a)(22) of thrs . specified in AppendixM.of this part..
‘section must’ be recorded withinthe. :.:* (g) Whenever a ﬂrght data recorder
' ranges, accuracies, resolutions,.and - . - required byt this secnon is installed, it
sampling intervals specified in - ;. “must be'operated: sly from the
. :Appendix M of this. part by August 18, -~ instant the airplané begins its takeoff
. 2001, Parameters listed in paragraphs

L (1) Th'at were. equrpped as of }uly 16,

“(a)(12) through (a){14) each may be .' , 1‘011 -
.".recorded from a single soitrce: S (h) Except ‘ES’P cmded in paragrapb.
(2) Commensurate with the- capacxty (1) of this section, and except for - .

" recorded data erased ‘as anthorized in

of the recording system (DFDAU or
y this paragraph, each certificate holder.

equivalent and the DFDR), all add).tlonal
" . paramgters for which information :: * -
" sources are installed and which:are -
" "connected to the recording system must
- berecorded within the ranges, .-
. accuracies, resolutions, and samplmg
" intervals specified in Appeudrx M of -
- this'part by:August 18; 2001.”
: ]P That were: sub)ect to§: 121 343(e)
" of t]:us -part, all conditions-of - .
"~ §121.343(e) must continue to be met
“unfil comphance with paragraph [c](i]
of this section is accomplished.”
# . (d)}For all turbme-eug;me—powered .
; transport category airplanes that were " -
- manufactured affer October 11, 1991—. .
" . - (1).The paraméterslisted in paragraph
' [a][l) through' (a)(34) of this section™ =
.. mnust be recorded within the ranges, . -~
. ‘accuracies, resolutions, and Tecording
- intervals specified in Appendix M of - _Tesults in termination of the-flight, the
" this part by August 20, 2001 Parameters “eertificate holder shall remove the. .,
hsted in paragraphs {a)(12)'through'- *. - -recorder from the airplane and. keep the
_*(a)(14) each may be recorded ﬁom a: “recorder data prescribed by this section,
. as appropriate, for: atleast 60 days or. for
- a longer period upon the request of the -
Board or the Administrator, - -
(j) Each flight data recorder system
" required by this:section must be
' installed in accordance with the .. -
- requirements. of §25.1459 (a), (b); (d).
.+ and (e).of this chaptér. A’ ‘correldtion - .

" shall keep the recorded data prescribed -
* by this section, as appropriate, until the -
-atrplane has been.-operated for at least
25 hours of the operating time specified ™
in § 121.359(a) of this part. A.total of 1 -
-hour of recorded data 'may be erased for -
. the purpose of testing the fhght recorder
.or the flight recorder system. Any .-
. etasnre made.in accordance with, tb_.ls
paragraph must be of the oldest =~ .
recorded data accumlated at: the time
-of testing, Except as prowded in .
paragraph (i) of this section, no.record
need be kept more than 60.days.
) In the.event of an acc1dent or
-occurrence that requires. 1mmed1ate :
. notjfication of the National :
" ‘Transportation Safety ¥ Board under 49 '
:CFR 830 of its regulations:and that...

- ..-(2) Commensurate with the capacrty
of the recordmg system, all additional.
- parameters forwhich information” . .
- . sources are installed and which-are -
connected to the Tecording system must
" be recorded within the ranges;. " 7. |
- accuracies, resolutions; and. samplmg
mtervals specified in Appendrx M of
: ba{ -August 20,.2001,. .
[e For all turbine- engme-powered
' transport category airplanes that are:
. menufactured after August 18, 2000——-
* (1) The parameters listed'in paragraph
(a)1y th.rough (57) of this section must
be recorded within ‘the ranges; _
. accuracies, resolutions, and regording.
"'mtervals specified in Appendlx M of - .

 the corresponding values ‘being - .
measured. The correlation must. conta.m
a sufficient number of correlation pomts'
‘to accurately establish the .conversion.
from the recorded values to engineering:
units or discrete state over the full .
operating range of the parameter.- Except
for airplanes. having separate altitude
..and airspeed sensors that are an. integral
part of the flight data recorder system,
- a single correlation may be estabhshed
. for am: up of airplanes— . .0 2
¢ %lgtoar% ofatlhrgsame type, L
*-(2) On which the ﬂlght recorder R

o FCommeusurate w1th the capacrty
" of the recording system, all additional
. parameters forwhich information. . -
sources are installed and which are. .
- connected to the recordmg system, must :
be recorded. within the ranges,. ... 0 system and 1ts mstallauon are the same
* - agguracies, resolutions, and samplmg "and
'mterva.ls specified in Appenchx M: of "“7 (3 On whrch there is 0o drﬁerence in
the typs design with respectto the _. -
installation of those sensors associated -
with the flight data recorder system

this p
' [ﬂ For ‘all turbme—engme powered
transport category arrplanes that are:

" maintained by the certificate holder.. = = ..
(k) Each flight data ‘recorder required ‘-

- by this section must have an approved. = . .
. device to'assist in locating that recorder' R
'under water. .

gins i
+ roll until it has: ompIeted its landmg £

. this chapter, as

* must comply -with the'applicable: ﬂrght '
' data recorder reqmrements of this: .-
. section for that :

© Aircraft Corporation Electra L-188,

~ must be established between the values
- “recorded by the flight data’ recorder and - o
-_ poweredalrplane b.avmg a passenger -

" seating configuration, excluding any. .
' Tequired crewme

' Documentahon su_Eﬁment to convert

recorded dsta into the engirieering. units |

and discrete valiles specified in the .- ..°

applicable appendix must be .

): 'Phe,followmg a:rplanes Ehat were 5
manufactured before August 18, 1997
need not comply with this section,’ but
must continue to.comply with ' \
applicable paragraphs of §121.343 of S

tgpropnate S

(1) Airplanes that meet the State 2
noise levels of part 36 of this chapter
and are suhject to §91.801{c) of this.

chapter, until January 1, 2000. Onand . ..

after January 1, 2000, any Stage 2
airplane otherwise allowed. to:be- - o
operated under Part 91 of thig chapter

tL

lane. . - '

(2) General Dynamics Convalr 580, L
General Dynamics.Convair 600, General -

Dynamics Convair 640, deHavilland e

Atrcraft Company Ltd. DHG-7, Fairchild - -

Industried FH 227, Fokker F-27. (except -

. Mark 50) F—28 Mal‘k 1000 and Mark o
3000, Gulfstream Aerospar:e G-159;.., ,-g e

Lockheed Aircraft CorporatlonElectra L

- “10-A, Lockheed Aircraft Corporation
Electra 10-B, Lockheed Aircraft-

Corporation Electra 10-E, Loc]:heed S

Maryland Adr Industries, Inc. F27,.

‘Mitsubishi Heavy Industries, Ltd. YS— B

11, Short Bros: Limited SD3-30, Short o
Bros. Limited SDS-BO L

3. Section 121. 344a is added to read.
as fOIIUWS R .

§ 121 344a Dlgttal tllght data reeorders for

10—19 seat airplanes.

“(a) Except s provxded in paragraph (fJ"

' of this section, no persor may operate -

under this part a  turbine-engine-

mber seat, of 10 to 19
seats, that was brought onto the U.S.
register after, or was registered outside’
the United Stafes and added tothe .

- operator’s U.S. operatron.s specrﬁcahons
_after, October 11, 1991, unless itis
equipped with one.or more approved -

flight recorders that use a digital met_hod '-

- of recording and stonng ‘data and a.
- method of readily retrieving that data’
- from the storage medium. On orhefore
" Auguist 18, 2001, airplanes brought onto

the U.S, register : after October 11, 1991
must comply with gither the o
requirements in this section'orthe’ -
applicable paragraphs in §135.1520f ©
this.chapter. ln add.rtlon. hy August 18,

. 2001



. of this-part must be'recorded with the .

- récord that parameter; -

- _required by this section must be -

" laterthan the next heavy maintenance -
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[1] The parameters hsted in= i
§§121. 344(&](1] through 121. 344(3)[119"

ranges, accuracies, and resolutions. =
: specrﬁed in Appendix B of part 135 of
this cha ter,,except that— - .
‘(i) Either the parameter listed i m :
§121.344 fa){12) or.(a)(15) of this part
“must be recorded;.either the. parameters
listed in § 121 344[&)(13) or- {a](lﬁ) of -

. this part must be recorded; and ertﬁer o
. . the'parameter hsted in §121 344(a](14] _
- orfaj(1 7) of this part must be recorded._

(11] For airplanes with more. than’ twé
engines, the parameter described in -

§ 121.344(a)(18) of this part must alsc be )

. recordedif sufficient capacity is’- - i
| available orithe exrstmg recorder to -

[(iii) Parameters listed in '
§§121.344(a)(12) through 121. 344[a)(17]
of this part each may be recorded from.

a sm?le source; . -

(iv) Any parameter for which no value
‘i contained in Appendix’B of part 135
~of this:chapter must be recorded within

- the ranges, accuracies, and. resolutlcns -

specified in Appendix M of this part. -

(2} Commensurate with the- capacrty" e
crewmember seats, of 10:to 19 seats, that

~ of the- reccrdmg system (FDAU or
equivalent and the DFDR) the. S
. paramieters listed in §§ 121,344(a)(19)

- through 121.344(a)(22) of this part alss’ .-
“i. recorded within the ranges," acmlrames,

st be recordéd within the ranges,

' accuaracies, resolutions; and recordmg .

" intervals specified mAppendlx B of S
part 135 of this chapter. ~ . S
(3) The approved flight’) Yecorder :

‘installed as soon as practicable, but no

_'check or equwalent afr.er August 18, :

: 1999 A heavy mamtenance check i’
_considered-to.be any fime an airplaneis’
' scheduled to ‘be‘outof service for 4. more
" days and is ‘scheduled to include access

E reqmred by this section must be -

-+ installed-in accordance with the -~

" requirenients of § 23,1459 (a), (b), [d]. :
" ‘and (e) of this chapfer. A correlation ™
_ must he estabhshed 'between the values

to major structutal components. :
. ‘(b)Fora mbmeengme—pcwemd
airplanes having a passenger seating -

" configuration, exclhiding any reqmred
" crewmember seat; of 101019 seats, ‘that "
. are ‘manufactured after Aug

st 13, 2000.
‘(1) The pararieters liste g
§§ 121.344(a)(1) through. 121 344(&)(57)
of this part, must be recorded within the
ranges, dccuracies;: resolut.mns, and

. recording intervals specified in -

Appendix M of this.part, . o
*(2) Commesisurate with' the capacrty

** ‘of the tecording: system, ‘all additional
- —'parameters Tisted in §121 344[a] of this"

part-for which information sources are
‘installed and which are connected to .
the recording system, must be recerded

- 'wn.hm the ranges, accuracies,

“yesohutions, and sampling intervals ~

_“specified in Appendix M of this. part b'y'

August 18,2001
{cj For all turbme—engm&powered

airplanes having a passenger seating

configuration, excluding any required -

are manufactured after August 19, 2002,
the ‘paramieters’ listed in § 121. 344[a]{1)
through (a)(88) of this part mustbe i

resolutions; and reccrdmg 1ntervals ;
specified in Appendix M of this part
{d) Each ﬂrgﬂt

‘as appropriate; Beech Aircraft-99
" Series, Beech. Aircraft 1300, Beeeh )
. Aircraft 1900C, Construcciones ™ - 7\
“"Aeronauticas, S.A. (CASA] C-212, -

data recorder system - .
' _‘748, Embraer EMB 110, ]etstream 3101 S

. Jetstream 3201 Fam:hﬂd Alrcraft
' SA-226

: :. ' recorded by the ﬂ1ght data recorderand.”
the corresponding values being < - .-
.measured.. The correlation must contain

a sufficient number of correlation points

Ctor accurately establish the conversion: o

from the recorded values to ergineering
' units or discrete state over the full = |
" operating range of the parameter. A’

single:correlation ‘may. be- estabhshed for C
_ any group of airplanes— . '

(1) That are of the'same type; ..
(2) On whrch the ﬂrght recorder

'system and 1ts msta]lahenere the same, :
and> : . : .

-+ (3)On which’ there is i jdrfference in
. the type design: with respect tothe - '

‘installation of those sensors associated-.
with the flight data Tecorder: system..

. Correlation dactmentation must be -
: ‘maintained by the certificate holder. :
(e) All girplanes subject to this section - .-
© arealso subject to the requirements and :

_exceptions stated in §§ 121. 344(3]
- through 121.344(k) of. this part ‘

() For. alrplanes that ‘were
‘manufactured before July 17, 199? the
. following airplane types need not,
comply with this section, but must :
continue to comply with applmable Ceweon
- paragraphs of § 135.152 of this chapter, o

deHavilland DHC--6, Dornier 228, HS—: o

© 4 Appendnc M to pa.rt 121 is added

‘to read as follows:



APpendrx M to Part 121—A1rplane Filght Recorder Speciﬁcellou s
The reeorded values must meel lhe deslgnated range, resoluhon, and aeeurar:y requlrerr.enls durlnq dynamic and stelic condltlons All dala reeorded must be eerreleted ln Hme to wlmln one secend

- ‘-:.'

Pararnelers

Range

iE Aecuraby.(sensbr In‘put)‘-'

Seconds oer samp!ing
T mlerval

- -F.!ewkftioh L

Lt Tieo or Reletive Trmes
‘Counts. -

y % Pressure Allrlude

' 3 Indrcated alrspeed or
. Cahbrated arrspeed

- 4 Heedlrfg (Prlmary ﬂight :
“,. Cfew reference) SR

) Nerrnal Aeceleralton

(Vertrcal)

6 Prtch Attltude

‘7 Rol) Altltude

. ‘_;_8 Manual Radlo Tranemrt-
*: ter Keying of CVFUDFDR;

1 synchronization ref-
. erence. L

B 9. ThruslIPower on Each

. Engine—primary ﬂlght o

crew reference

10 Autopilot Engagement

S & Longlludlnal Aocelera-
o tlon

- 12a. Pltch Gonlrol(s) posl—
Alon’ (non-ﬂy~by—wire sys- |

{ems

'-f12b Prtch Gonlroi(s) pos|~

| 24 Hrs, .0 to 4095

' '50 KIAS of mmimum B

"eéji’—_.rr_s_o'? :

_On-O!f (Drscrete)
.Nene R

: 'Drscrete o'n“ or “ofl"

L

= 1000 ft le max cemﬁ--

. ‘cated altitude of air-
-~ graft. +5000 ft. -

value to Max Ve and

V.olo12VD R
"0-360° and Drscrete

"true" or mag

o~ 100 to. +I =700 ﬂ__

+I 0125% Per Hour. v ':

{see table, TSO-

" Cl124a or TSO. 051a) L
_+f 5%: and +f 3%

: Date should: be obtained: frc

;.41:—“'25 : o

= 1% ol max range

'Full Flang_e '

FUll R&NGE ..ipriiecis

hon (ﬂy—by~wrre systems) R

134 Latersi Céntrol pesi-

o 13b Lateral Control posi-~

llon(s) (fly-by-Wire)

Full RaNnge ...
. tron(s) (non-ﬂy-by—wrre)

| Fiill Range ...

+~2° Unless ngher"."i

' +! 2" Uhtess Higherf-':' :

Hequrred

.1-0r'0,5 for, airplanes

 excluding datum. errorf; R
' | of Hf=8%. 0
t+! 7° : +l 2° cexienssranieds

‘j operated under
: §121, 3441,

; eraled under

ﬁData should:ba’ obtarned from lhe atr data com-
. puter when practrcable - :

When triie or magnetrc heedmg can be selected :

'Suﬁiclent parameters (eg
1 NP) as appropiate 1o the partrcular ‘englne be : 31 B

" Accuracy Unique!y
Required :

41-2° Unless ‘Higher
" Accuracy Unlquely L
Flequrred

“Agciracy Umquely 2l
Reqmred N

.~ Accuracy Umquely et

' §121 344(f)

\§121 344(!')

: 050r025 forarrplanes_:“ 0.2%

i operaled under
1§ 121.344(N; -

] 0.5 0r 0.25 for arrplanes : )

- cperatad under g~

- 05 or 0.25 for aliplanes - 0:
~ operatedunder: . {. -

- 15% max. range ax-’ ‘_0;2 ;
: cludmg datum arror of . :
+= 2% Unless Higher = 05 or0.25 for alrplanes-. '0.2% of full range -

~-operated und_er B

' 'For airplanes thet have: a ﬂight eontrel

_Fcr auplane .

X ¥ sampllng interval of

ure tlme preferred when avallable Counf;y, W?“;
 ments each 4,seconds.of system operalren. :

e alr data com- i}

puter when praclicab!e

i -'-as the primary. headmg reference, ‘a dlscrete ln-'
Gal ke L.

G DR system’ 'eomplres wrth' TSO G124a
: 'GVH synchrenizalion requi G ‘ents (paragraph
4.2 1°ED-BB), - ‘

N1' or- Terque, :

-recorded to delerrhlne power in:forward-and re- -

ll’

preak |
away capabllrty that allows ‘either pilot: fo- aper-
: ol :depen‘dently. record belh con-

"away_Gapabllity that allows elther pilot-to Gper:
< afg the: controls Independently, recerql both con- ;|-

* alternately. once ' per seeqnd Ao -produce the |

pire -_sal_ff:l'}:t 14661 .‘; i’f-!’;_r'n[?: AePsmq,L 17481 ON T

i 88y

H

- ghor

“rol:inputs; The: control’ iiputs may be .sampled ‘|- -
25, a8 epplleable Bt



14a; Yaw Cenlrol posi—
tlon(s) (non ﬂy—by-wrre)

14b. Yaw Corrol p'os|- i
tlon{S) (ﬂy-by-wrre)

16. Pltch Control Sur-"
face(s) Posmon

' 16 Lateral Controi Sur-_ - 3

face(s) Posrtron

17; Yaw Contro! Surface(s)
Posmon

18. Lateral Acceleration ....

. E{tchi-Trini $i1_i1a6é Po-

-20Tr Edei:b'

21, Leaq;ng Edge Flap or.
Cockprt Control Selecuon

'-"—il \ RIS

22. Eectr Thrust Reve'reer :

Posmon {(or equivalent

for | propeller airplane).

D 2a: Ground Spoiler. Posi- ©
- ion.or-Speed Prake Se-
" lection.

24. Quiside Air Tempere-
ture,or Tolal Arr Tem-
“perature.: - :

25 Autop:lotIAutothrottlel
: AFCS:Mode and En-

" gagement Status,
26 Redto Altntude uiesbasrnanns

(SR

 Full Range

_ #u!l Haﬁ_gf'—‘.

Fultiﬁehgé""

g

Cdckplt Control Selection.

FuII Hange

_=Ful| Range R

F’uu _nan_ge

Ful! Range or, Each Po—
“gition (drscrete)

Ful! Range or Each Dis-

“crete Posmon
Stowed, In-Treneit'. and
Fleverse (Discrete'}

FuII Renle or Each Po-r
. smon (dlscrele)

- 50°C to +90°C ...

" A suitable combination ~

- of discretes. ...

~20 ft 10.2,600 ft

+! 2° Unless ngher

Accuracy Umquely
Recmfred :

.‘!, .

- 2° Unless ngher '

Accuracy’ Unlquely
Fleqmred :
+I 20 Unless Higher

:Acouracy Uniquely'_= B

Reqmred

W 'ﬁ""l;.lrrieee Higher -

_ Accuracy Uniquely .
Requrred ’

+= 2" Unless Hrgher,'

Accuracy Umquely )
Heqmred BRI

e

- cluding datum error of
H=Z5%.

| M- 3% Unless Hrgher

. Accuracy Uniquely. .
Required

=3 er as Prlot’s mdr- ]

cator.

+= 3° or as Pllot’s indi-.
“cator and sufficient to
- determine. ‘gach dis- "

- crete position.

+I 2° Unless, ngher
Accuracy Unlqueiy
Required.

2°C

+ =

0.5 6f 0:25 for aiiplanes

| 4= 1.5% max. range ex- :

. | 0.29% 6f full range et |

0.2% of full range.

+; L9 ft or +f= 3"/
Whichéver is Greater
- Below 600-ff-and +/

-+ 5% Abgve 500 ft.”

r 0.2% f fulf raNge ...
_operated under e
[ §121.344(1). -
0.5 or 0.25 for dirplanes .| 0. 2% of full 1ange - vievien.
.-operated under
§121 344, -
05" 0:2% of fal range ‘.7...'.:..'._.‘
oodg’ -
I |03 ot rghgje._ o
S 0.5% oi ful range ...........
2 il sicnssndasins R— 0.5%.61 full range ..a......
1 (per engine) ... .
1 of 0.5 for airplanas op- | 0.2% of full range
1 . -erated under- - - B R
§121.344(0). i
2 . 03°C.
i, v
1 1t +5% above 500 ft ..

Fer alrplénes.— t-.

.- ate thé, controls independently, record both-can-
tro! mputs The-control inputs ‘may be sampled

+ -aiternately - once pef: Second to. produce the'

] samphng interval of 0 5.

; r-rr!'.- .

i Lt S

For Aai 'Ia“nes frted with: multiplg or. splrt surfaces, .
" @& suitdble: combination:.of inputs. is acceptable’
i e, o recording - each: surface:: separately.

The cohlrol surfaces may be sampled alter-
nately o produce the samplmg intarvel of 0 5 o
0.25. -

A eurtable combinalion ol surface pcsitron sen-

-Sors i acceﬁtable in-lieu. of recording each sur-
“face: separately.’ “The ‘control: surtaces may be-

sampled alternately to’ produce the- sarnplmg In-
tervalof059r025 ¢ N
For alrplanes with mUItlpIe or. spllt surfaces. :

. siiitable : combination of surface position sen- |
‘sors.Is acceptabld in lieu of recording edch sur:-

face separately. The control ‘surfaces may . be
sampled: alternately to produce the eamplrng in-
-terval-of 0.5.

'Flap posntlon and cockprt control may each be{
sampled glternately at 4- second mt_ervals to

- give a data point every 2'seconds.
Lett and, right sides, of flap’ poemon and ‘cockpit

control may éach be sampled at 4 second inter-
vals, S0 as to gwe 2 data pomt every 2 sec-

Turbo-jet—2 dlscretes anable the 3 stares to be
determined . S

"Dlscretes' should show'whmh systems ‘are on-

. -gaged and whigh, .primafy -modes are ‘contraliing
" the flight path’and spesd of the alrcraft, -
For autoland/category 3 operations.. €ach radio

 aftimeter ‘should be recorded, but amanged so

that at Ieast one is reoorded each second. -

t have a: ﬂtght control breek :
away. capability:that ellows ‘sither pllot to oper: -

Ac“ee‘s‘sit =

LT -iiﬁ[n[ “AepsHgL / LET: ‘::O'N} fzg-'l,:reﬁ.:-;/ .re;srﬁe}{[mepag

suoneindey ‘pue- so[ny / L66L.



Appendlx Mto Part. 121--—Airplene Fligh! Recorder Speclﬂcaﬂnn—Continued _ . .
. The reoorded values must meat the designated range reacluilon -and aoeurecy requiremants during dynarnlc and stehc ccndmons Al data recorded must be corretated In ﬂme to withln one second ‘

Hange'

u

Accur_'acy‘ (s;ensor in'p'ut}

Seconds ar. samplmg
Cin erval

.. Ft'esolul_lon- ]

. ._Hemarks

27. Logalizer Deviation, -
- . MLS-Azimuth, or:GPS
_ Latitude Deviation.

. 28 Ghdes!ope Dewatlon,

. MLS Elevation, or. GPS '

Verllc Dewallon

29 Marker Beacon Pas—

age.. e
36‘ Master Wa ng '

o 31: Alrlground sensor (prr— '

“‘maby aifplané system
reference. nose*or mam _

Gear),
32, Afigle of Atlack (lf
) measure_d drrectly) :

ETRERRE T

33 Hydraullc Pressure .
Low, Each System

34 Greundspeed ......... -

‘ 35 GPWS’ (ground proxlm-'

Ity warning system}

.36, Landmg Gear Posmon

% control seleetion.::
37. Drift Angle ..

-38. Wind Speed and Dnrec- |

- tion,

: ,39 Latllude and Longltude :

"40 Sltck shaker and push~
‘ei-Hitivation: -
41 Windshear Deteclmn

* 42, Throtl!elpoWer Iever
position. .

43. Add:tlonat'Engme Pa—- -

' : rameler

: Full Range iy

: .+I 400 Mlcroamps or

“avalable -gensor: range
. ag instafled.

Je-620

+/=400 Microamps or-
- available sensor range
" as installed. '

o 9 50 -+3.0,°.

Discrele "on" or "off” .

2| 0.3% of full range ...

As installed +/— 3% rec-

~ommiended:. - . -

As Inslalled +/3-3% |1 | 0.3% of fult rarge

v recommende : e e
1.0 ;

D]screte ;-”'..,‘. g _.7.'_:._ TN

- ground“ -

| A siaie 'j..;.'.;_;..' .....

I (0.25 racommendedy).

2 or 0.5 for airplanes op-
- erated under .

0.3% of il range

Dlscrete(s) on" or "off" _ .

' Discreie "warning" or-

“off”. -

‘As lnstaﬂed

B e LT T (LTI ML TERPFREEE

wr | H/ =20 .. B NPT

As ansla!led

ereeerenr. | EBCH § englne each sec-
| cnd

1 for each lever

| 2% of ful range ..
] 2% of funl range

S . §121.3840. L
Discrets or avaflable +r—5% ..... 12 | 0.5% of full ranga. - -
- -sensor range, “low” or CouE ' - ; o e
= “normal”, - ‘] ' v :

As !nslalled PR Most Accurate Syslems T s 0.2% of full range.

: Inslalled ) | R
D:screle‘*‘wamlng“ or PR PRTEPSR ITENANIRN [ SR
!‘. "Oﬂ" —. - M PR
DISCrete ... NS
AS NStalled .ooverivrsnansins As Instalied ... 4 : ot :
As lnsla"ed RE— 1 L TN 4. 1 knot, and 1.0° . .
As mslaned ...................... As I_nstelled- fas. ; 0002° ot a3 mslalled

-'(_a

For autolandlca\egory 3 operetlons Each system-
: should be. recorded but. arranged g0 -that:at: [}
least one is recorded each second. It is .not. |

nécessary-to racord ILS and MLS at the same

time, only the approach ald in use need be re- |
|- corded. . - )

For autoiand!catego

3 operatlons. ‘Each system
should be recorc

- corded:

1A snngle discrele is acceptable for aII markers

pa ameters r!rom'lhe ccckp:t voice recorder:

i Iefl and rlghl sensors are avarlable each may '
e recorded at 4 of 1-second lntarvals, as ap- .
propriate; so as to give a data’ poim at 2 sec-.’

g onds or 0. 5 second as’ requured

s suntabie" combinatlon cf disqreies unless e

corder capacity. is: limited in-which casea smgle
- digcrete for all modes’is acceptabie o

A suulable comblnation of discretes ehould be re-

Provided',by the Primary 'Navigatlon“System Ref—'
erehce:-Where " capacity . permits . Latlrudellon--

~igitude resolutiori should be-0.00022;

A suitable combinahon of discretes to. delermlne .
- actlvatlon )

e

For airplenes with non-mechanlcally Ilnked cockplt"

engine contrals. - )
-Where, capacity permul

the' preferred prlority is

* Iindicated vibration-{evel;» N2, EGT; Fuel Fiow, -

. ‘Fuel :Guioff lever:position’ and -N3;- unless ep-

glne menufaclurer recommends clherwise

by arranged so that at least. |
;-one-is. srecorded”.each second. It-is not nec-.
o record IS and MLS -at the same |
tmie, cnly the approach aid in use nead be re-

:ihe masler Wamlng and record each red"'.
inot” ha determfned ffom other-

9€8E -

: ‘s_t'mgef[.nﬂag;-prm »:se:[ng--/{;geer.‘ ‘LT Knf f@spmeqL T L‘SI ‘::_oN;A--*zg oA/ ;918;533:19’.13@&'_ L




48, Selected Allitude '
© -49. Selected speed. .,

.66, EFIS display format

57 Thiust command ...
,58. Thrust target

S

47, Selected berometrlc

_80. Primaty Nawgatron
~_System Reference.”

=62 Engrne warnlng each

44, “Frafiic Alert and Colii-

sion Avoidance System’
{T CAS), '

45 DME 1 and 2 Dlstence
486. Nav 1and 2 Selected
+Frequency.

1 seting.

50.: Selected Mach .
51. Selected vertical speed
52.:Selected heading |
53, Selected fIight path
54 Selected decasron
“higight, i

56.}.Multi'-ruﬁcnaneng'inq_-

- .Alaris Display format.

Fugl quantriy in CG
trim tarik.

" engine vibrafion.
63..Engine warning. each.
englne over temp. :
64 Engine warnlng each
~.angine ol pressure low.:
65. Englne warning each
-engine. over speed..

| ,63 Yew Trrm Surface PO\'

_67 Fiell Trlrn Surface Posn-
ilon

BB Brake Pressure (leit
. and right).

. B9. Brake Pedel Appilca-

tion {left and right).

' 70. Yaw-or sideslip angle’ .:

. 71. Engine bleed valve pc—
sltron

' Diecretets)

.| Full Range ...
.| Full Range ...
‘| Full Range ..,

- Di_sc'rete

gl Pi.s._cr‘et'e" S

Dlscreles

04200 NM cerrecrrrn
F_ull Rangse ...

FuIlRenge

" Full Range ...
. | Full.Range-.
{1 Full Range .

‘Full.Range .
Full-Range .
Full Range .

Full Range ...........

As installed

.

As installed .......

As installed

2% oi iuII range

: 100ft

A-knot,
.01 .
100 ft/min

' Discrote(s)

PR B

) Discrete GPS INS

" VOR/DME, MLS,"
Loran C, Omega;, Lo-
calizer Glldeslope

Dlscrete ige™ or nc
Jee’, -

: Dlscrete s f

Discrets ........

{:ull._AE'tan_ge' epinsbefonaspisie

Fuil Fienga"

|'As installecl ....'.'..'."..'.‘..... .....

Dlscrele er Analcg ”ap—
= plied” or "off?.
Full Flange FR

"closed"

‘: i!éé%,fAnelcé_l'-"' i

et | 1= B% i
Discrete * open" or : - "

+/=-3% Unieas Higher. -
Accuracy. Unlquely L
Redquired. '

+{—3% Unless Hrgher
Accuracy Unrquely
Required, - :

H 8% iiviiresemensirereans

‘ '(i'E'e_r 64;ec.)'_...
4 ......;.'....'...............-..4......\ ’

Tae

0 3% of fuII renge

E 2% ol full rangs
. 2% of uill range .
1% of full’ range.

0.3% ef--,iul_l renge

i .Contr

OUTPUTWORD) .-

: ; A suitable comblnatlon of dlscretes “should. be re- |

corded to:determine .ihe ‘status of—Corttbined -
.. Vertical . Control Up' Advisory, and

' “Down Advisory. (ref, ARING Characteristlc 7
Attachment 6E, TCAS VEFITICAL RA 'DATA

t

1 mile ‘
Sullleient to delerrmne selected Irequency

' Dlscretes should show the drsplay system status

(eg off, nigrmal; - fail, composite, sector plan
" nav aids; weather radar, range, copy.

| Discretes should show: the display eystem-sfelus
{e.g.,-off, normal, fail, and the identity of display |,

- pages for emergency procedures need net be
recorded ; o . :

‘| A suitable combination ol discretes to determine

the Primary Navigation Systern reference.

autobrakes, =
To determrne brakmg epplled by prlots

i To determine brakmg effort applled by pllots or by |

p—— -

‘snonelnﬁagf pue sefny / ..zﬁ‘_sr,'_z‘gt An{ ‘Aepsmy, Y LBI'-'_ON‘E‘ZQ,'IUA. / aasi@ay Teaapag
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Appendlx M to Part 121——A1rplane thhl Recnrder Speclﬁcahon*(:ontmuad

tion... .
, BT, Ground spo or- posmon'
i and speed, braka selee—
. tiongg,
88 All cockpit ﬂight comroi
|nput forces (control

wheel, control column. '_ 1

3 TP

rudder pedal)

- 86 Leadmg ‘edge ﬂap and 7
’ cockplt flap. eontrol poal- 1.

'Ifﬁ_ll:_éanép ar blscreié‘ B

Full Rangs S
Cdntrol wheel +! 70

" ‘Rudder pada! + - 165
Ibs

,F_ﬁliﬁange-or Discrete . |+~

‘0.5% of full ranga. _ ..
s :.'0‘-2%:91 full range. .

1:0.2% bj.mll'-'réhgej

';‘-"- The' reoorded va1ues mus@ rnaet 1he dasignatad range reso!uﬁon'éﬂd wcuracy réquiramerits during dynamic ¢ and static oondrﬂons Alldatareoordsd mus(beoonelatad in hmemwnh[n one seeond
R'ange" ;- Aocu‘racv (Senéor:_input)' Se_""“"f,,ﬁf,{,as,a"‘p"“g " Resoiution - Refsiarks © 7
g or ‘anti-icing Dlscrete "on" P A E 4 : . 5 S ' ‘

" ‘system selection. - o S o I .

73,:Computed center of Full Hange (1 per-64 560.) i | 1% 0f fillt range:, _

- gravity. ' ' . : - I -
74.'AC electrical bus status Discréte "power" or: “off" : 4 .« | Eachbus, . -
75 DC electrical bus sta- Dnscreie “power” or“ “off 14 s . |.Eachbus, ~
tusn.:.< ; A - -
o 76 APU btged vah ep05|- ) Dlscrete open" or i . 4 R !
tion. . o “closed”. S

77. Hydraullc Pressure Fullj‘ TANGE woveusantuissisene o+ 5% ... 2 - 100 psi )

.- - {each system) : o o ’ A : : -

73 Los,s of cabm pressure ‘Discrate “loss™ or “nor- . ; 51 viarienemstnrsnesanpninsbanas b rasasas

. o -mais o o .

|79, Computer fallure (crttl- : Dtspretq__“fail'f or. “nors - I VSO R messenensisasasserpnivasn
“cal flight and engme con- | ‘mal”, '-' S g .

. lrol systems}, . . k :
- 80: Heads-up dlsplay 4
© ‘{when an |nformat|on o .
© .. source |s mstalted). . . .

.81, ‘Para-vidual display. W OO N
(wWhen an informatlon | -
. Ct ; . . :2% of full ranige ........ ‘Whefa mechanical means for control Inputs are
input'posﬂion-—-pltch ) ) ) S e “ ot avaiiable, oockptt dispfay tnm poslttons

: R 1 _ el e | showld be recorded. .. -

. 83 Cockplt tnm control | FUll RANG® ..cimverrerisins [+~ 6% ... R I | peienss | 0,29 of Tk range ......... Where iechanical rneans for oontrol inpuw are
' mput posn n—mH ) B ‘ L s o | not: availabte;” cockprt dqsplay |m posmons,
. - o o ‘ Wl : ST e - should be tecorded. R
-84; Cockplt trifncontrol | FUll RANGE™ .ivupreieemerinneen | 4+ ~5% L RO 0.-2% of tuil‘rang‘a A Whefe mechariical means for oontrof inputdiare .
’ 1nput posmon—yaw T g : 1 “not- available,: cockplt dlsp!ay trlm posutlons

3 L K ! g ’ ‘shiould be récorded: .

85. Tramng edge flag'and | FUll RaNQe ...... ... imviiee, |-+~ 5% Azt 05% of full range Traillng edge flaps- and oockpn ﬂap control posl- ‘
cockplt flap control posu- - o ) ' tioh may each be sampled alternately at 4 sec-
tlon B BT i R - ond intervals to provlde a sample each 05 sec-

et B ond. - ¢ :

-For, ﬂy—by-ware ﬂlght conirol systems whare llight‘”‘

control surface position is a function of the dis-

¢ :placsment.of the conirol: input, device. only; it is
" not necessary to record this parameter. For air- -

pianes that have a flight control break away ¢a-

-pabllrty that “allows -either pilot ‘o, operate’ the;

control, ndependenﬂ ,.record both confrol: -force

- inputs., The control orcs’” “inputs may be sam-'.

pled alternately once par 2 seconds to produce
tha samnl!ng mia n jaliof 1., SRR

‘
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SR contmues“'to,_

or CVR!DFDR synchromzahon

; -*_ ‘'section ap ly]

Federal Regxster / Vol 62 No 137 f Thursday, Iuly 17 1997 /. Rules and. Regulatmns

| 3.83_#1? »

PAFIT 125-CEFITIFICATION AND
" OPERATIONS: AIRPLANES HAVING A

. SEATING CAPACITY OF .20 OR MOFIE U
. PASSENGERS OR A MAXIMUM

.. PAYLOAD CAPACITY OF s ooo
POUNDS OFI_MORE =

> auth ity c1tatmn for pa.rt 1
‘_fbllows

Authorlty‘ 49 U.8.C. 105(g] 49113 » 3470

4471_ 22\ SPMERE

(a) EXCEpt as’ provrded in. pamgraph - p
\

(1) of: thrs sectton,'

" ‘powered
unless it is

‘that data from the storage medium. The .

‘opefational parameters Tequired tobe -
. retorded by digital ﬂ.tght data recorders ol

requrred by this séction are-as follows

phrase “when an. information;
“is, mstalle * following a parameter
mdlcates that recordmg of that™ .-

change in mstalled equxpment
(1) Time; * .
-(2) Pressure al 'tude,
. (3) Indicated airspeed; . - .. :
'(4) Heading—primary. ﬂ1ght crew

reference (if selectable, record d15crete

: tme or magnetic); . . .. ;
-{5)}:Nofmial acceleratron
~ (6) Pitch'attitude;” -
(7):Roll attitude; " '
(8) Manual Tadio* transmltter keymg

reference;” ¢

(9) Thrust/power of each engme——-
Righticrew reference; - "

~(10) Aitopilot engagement status; e
kL E Cgltudmal acceleration; -7
“(12)Pitch control mput i
~(13) Lateral control" mput
'(14) Rudder pedal input; - .
(15} anary pltch control surface

posmou,

(18) anary lateral control surface

posmon, R
{(17) Primary yaw control surface
. position; ;-
(18}Latera1 acceleranon,
--(19) Pitch trim surface posxtmn or ...
parameters of paragraph (a)(82) of thJs
+.sgction, if currem‘.ly recorded; -,

(20} Trailing edge flapor cockprt ﬂap _
f tl:us G
edge ﬂap or cockprt ﬂap ‘

" control selection (except when .
parameters of paregraph [a](857 )

(21) Leadi

. loontrol selection (except when o
S parameters of paragraph (e][BG}o th.ls
. section apply], ; el R

-.applyk . -

- 44702, 44705, 44710-44711, 44713, 44715— - -
. ' ‘information. sourcersmstalled) )

: _mformatton source is installed);
data and a method of read.lly retnevmg o

,;;mformagon source is installed);.

. ‘tiformation: source is mstalled)

. mfcrmatton source is installed); ..

B mformatmn source.is ‘installed); .. -

'mfcrmeuon source:is, mstalled]. o
(54) Selected deaslon helght{when - Tadder pedal]..

: drsplay format; .

: m.formatlon SOUrce. 1s mstalled Ao g

. (22) Each Th
eqmvalent For )

Pt
""" (28) Ground spoiler. posmon or speed .
_brake selection {except when parameters

of paragraph (a][S?] of this: sectlon

{24} Out51de or total, temperature, :

inchiding autothrottle, Sl 4
{286) Racho altituder(when.: an .

{27) Locahzer devratmn, MLS.

- (32) Angle of ai ck (when

(33): Hydrauh ; pressure low [each
system], ST : o
- (34) Ground. speed (when an
mformauon source is mstalled], -
'(35) Ground prox1m1ty warmng
system, gt e

S (38) Landmg gear posmou or landmg o
;. . gear cockpit- control selection; .~ > o
' (37) Drift. angle (when ah mformanon_ g
-source is installed); .+ : -
(36). Wind- speed. and d1rectmn (when‘.._‘
"“an.information source is-installed); .~
. -(39) Latitude-and longltude (when an -

N mformatlon souzce is installed); -

-.[40)- Stlck shakerlpusher (when an
mformatron source is installed}; .

" (41) Windshear: (when an m.formatroh" :
s source is installed); : :

‘ {az); Throttlelpower lever pos:tmn,

. (43) Additional engins parameters.(as
. ,desugned in;appendix E of this part); &

{44) Traffic alert and colhsmn :
avo1da.uce system‘ : :
-{45).DME.1 and 2 d.lstances, o

{46) Nav 1 and 2 selected: ﬁ'equency,

. - {47) Selected barometric setting [when. -
R i} information soairce is mstalled]

(48) Selected alt:t‘ude (when an

"(49) Selected: speed {when an "

information source-is. mstalled], S

'(50) Selected mach (whenan _

(51) Selected vertical speed. (when an‘

[52) Selected headmg (when an
(53) Selected flight path (when an.

an information : source is mstalled],
- (55) EFIS display format; - .
(56} Mulu-flmcuonfengme/alerts

(57) Thrust oommand [when an.

‘ verser osmon (or
) ‘ mformatlon soiirce is mstalled]. -

(25} Automalgic hght Control System .-
(AFCS) modes.an engagement status,:

. temp. (when.an

. (31) Am'ground sensor (pnmary S
- .al.rpla.ue system reference nose.or main .
: BBI),

o right);

. __mformatmn source is installed);

. ,'ﬂ _mstalled}

B “information source is instailed); .-
e posmon-prtch i
'_ - .posmon—rell e

'posmon—ya

‘ﬂap control position;. . . -

Lk --_forces (contro.

‘_transport category airplanes.

(58] Thrust target (when an
(59] Fuel quantrty in. CG: trun tank

-,'(when an. mformauon source is .
o mstalled]

Reference, T S
-(61) Icmg [when an mfo :

source is-installed); . i
(62] Engine Warmng each engme

(BO)anaryNam _t10]1 System o

. vibration (when an. mformataon source '
;.18 ‘installed); -

(63) Engine. 1 wa.rmng each engme over L
informat on source: 1s L,

{65) Engme warmng each engme over'f"‘ :

" speed’ (when an m.fermahou source is .- '

- installed); .. g
- . (66) Yaw, -trlm su.rface posmcrt'\
(67} Roll trﬁn sur:face position;; E
. (68)Brake pressure (selected system), o
{69) Brake pedal apphcatlon (teftand

(70) Yaw of sxdeshp angle (When an S |

=(71) Engme bleed valve posmon
(when an, mforma’uon source 1s
{72) De-mmg and antt-lcmg system

. .selecﬁou (whenanmformauon source .‘ o
is installed); .- '

- {73). Compu.ted-colter of gra\nty e
{(when an information source is.

[74) AG: electn usstatus, o
{75) DC eléctric: bus status; .
(76) APU: bleed valve posmon (w en

. an information source is installed); =

_ {77) Hydraulic préssure (each’ system)
" (78) Loss of cabin’ pressuze; .-
> (79) Computer failure; ... -

{80): Heads-up drsplay (when an

-{81) Para-visual chsplay {when an
mformatmn source isinstalled); - B
(82) Cockpit tnm conn'ol mput

(BS}CoCkptttrlmcontr ‘inp

(84}, Cockpit. tnm control mput

(85) Tra.llmgedg ﬂap'and cockplt e

B flap control position; .-

(86) Leading edge ﬂap and cockplt

(87) Ground spoiler: posmon and
speed brake selection; and..
{88) All cockpit flight control mput

heel, conh‘ol column, I

manufactured on or-before October 11

1991, by August 18,2009 .- ..

(1) For airplanes not eqmpped as of

" July 16, 1996; wrthafhght data o los




o parameters for ‘which information

- . connected to the’ recordmg system

 a3giss
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'acqmsmon unit (FDAU], the parameters
 listed in paragraphs (a)(1} through
(a)(lB} of this section ‘miist be recorded

within the rérges’ ‘and accuracies” - oy
: paragraphs (a)(1) through (a){34) of this
- section miust be recorded within t.he
' rangés; accuracies, resolutions, and
o reeordmg intervals spec:fied in -
Appendix E of this part by August 18,

spemﬁed in Appenchx D of thlS part,
Cand— -

([ For alrplanes wrth more than tw_o
engines; the parameter deséribed in

. - paragraph {a}(18)is not reqmred unless
_ sufficient'capacity is available on _th E

" existing recorder to record that
* ' parameter. . '
’ (ii) Paraimeters hsted mparagraphs
" “{a)(12) through:(a)(17)'each’ may be
recorded from a single source, -
(2) For alrplanelsn?hat WeTe eqmpped
as of July 16, 1996, with'a flight data+"

. acquisition unit (FDAU), the' Pa_rameterg:; :
' . accuracies, resolutions, and samplmg

.. listed ini paragraphs (a)(1) through -

{a){22)of this section-must be recorded ‘
T part by Ay

- 'within the ranges, accuracies, and
recordifig intervals specifiediin -

o Appencth ‘of this pait. Parameters -

listed-in paragraphs (a)(12) through
. - (a)(¥7} each hay bs’ recorded froma-
.single source. - D
“. (3) The approved fhght recorder
, requu'ed by this section mustbe - "
““installed at the earliest tirie’ practrcable,
~-but no later than the next’heavy *

. maintenance chéck after August18,
1999 and no later- than August 18 2001. _

‘A heavy maintenance check fs -
- considered to be any time an arrplane is:

o schedulsd t'be ‘out of & semce ford'or’

~more days and is scheduled o include -
: ‘access to major structural components.
“(c)YFor all turbme-engme-powered

L transport category airplanes - v part,
manufactured on or before October 11 j; S
: + ' trarisport category airplanies-that are’ ;i

1981

. 1996, with one or more digital 'data

bus(es) and an ARING 717 digital flight

“data acqulsmon unit (DFDAU) or = -
equivalent, the parameters specified in -
paragraphs (a)(1} through {a)(22) of tlns

_section must be recorded within'the "

_ ranges, accuracies, Tesolutions; an
sampling intervalsespecified fn- -7 -

-AppendixE of this part byAugust 1
2001. Parameters listed in paragtap
-{a)(12) through'(a){14) each mayb
_recorded from a single source: ™ - * :

(2) Commensurate with the’ Capamty

of the recording system (DFDAU or-' -
. -equivalent and the DFDRY), ]l adé

gources aré installed and which are.

“be recorded within the ranges
'accuracies, resolutions; and sampling.
intervals specified in Appe_ dle of t]:us
part by August18,2001." < :
(3) Thatwere sub)ect to§12 225(8]
.of this part, all conditions of
‘§ 125.225(c) must continue o be met

- until comphan ‘with paragraph [c){‘l)
ooof testmg Excej)t‘as provrdedm

© of this section is accomphshed

. {a)(22) through (a)(14) each maybe-
. ‘recorded froxi-a single source:

- of the recording system, all additional °
. parameters for which information
‘sources are installed and which are

B transport category airplanes that'are -
. manufactured affer Atigust-18;-2000—

Yy That v were equlpped'a of ]uly 16 o
| parameters: lrsted in paragraph (a)(l]

- resolutmns and recording intervals '
_specrﬁed in-Appendix E of this part. .

requlred by- thrs sectro

| _r .instant the arrplane begins its takeoff- -
" roll until it bas completed 1ts land.mg‘ s
. roll.

{i) of this sectioh; and except for

-this paregra‘ph
"1 shall keep the
by this secti
t" " airplane has'been‘operated for at léast
.~ '25 hoiirs of the operating timg spec1ﬁed

“in §121 359

- the purpose 6f testing the ﬂ1g]1t recordér
or the flight recorder system. Any

_erasure made in accordance
pardgraph must be of the 61d

(d} For all turbme—engme-powered

.transport category airplanies that were -
manufactured after October 11, 1991

- (1}'The’ “parameters | listed it -

2001. Paramaters listed in paragraphs -

/(2) Commenstirate with the capacrtyr

connected toithe: recordmg system, must
be recorded ‘within the:| Tanges, "

interval§ specified in Appendix E of th:rs
st 18,:2001.

(e) ¥or & turbme-engmepowered R

(1) The parameters listed in paregraph-.
(a):(1) through (57).of this sechon must

-be recorded within the ranges, © A
-+ acCuracies; Tesolhitions; and recordmg

mtervals spemﬁed in Appendlx E of this

.. part..

-(2) Commensurate w:th the oapaclty

of the tecording system, alk additional - -
- parameters for which mformahon TN

sources ave installed and which are

connected to the recordmg system; muat

be recorded withiri the ranges;’

p accurames,'resr)lutlous, and- sempling
' i LA 'endrx E ofthrs -

marufactured after August 19; 2002

recorded’ w1thm the ranges ~accurac;l

' (g) Whenever a-flight dsta recorder:’
i ‘_mstalIed 1t

S

{h) Except as.provrded in paragrap by

recorded data erased'as: autharized in
ach’ cértificate ho]der
corded data prescribed -
appropriate, until the .

[To‘fthtspart Atotalofl

- recorded'dati accumnlated atith

.nonﬁcatlon of the National®- -

*" Transportation Safety Board under 49"
*_CFR:830 of its regulations and that.
results in termination of the flight; the A

' reqmred y this section must b

+ for any group of airplanes— . .

. and discrete values specified in the. .
. applicable appendix must be. . v
. ‘maintained by the certificate holder

- -;._data recorder reqmrements of_th.ls

Pal‘agraph h hfﬂm Cﬁﬂn, no rec ol TR

'meed to be kept more than 60 day
{i} Tri'the'e ent of an: acc1dent i)
occurrence that- requnes 1mmed1ate

certificate holder skiall rempve the "

- recorder from the airplane and keep the '
- ‘recorder data prescribed by.this séction;”
" as'appropriate, for at least 60 days-or for .

- a longer period upon theé requiest gf the .

*"* Board or the Administrator;.

() Each flight data’ recorder aj;atem ’j' :

.installed in-accordance with the' =+
reqmrements of § 25: 1459 {a), ), @,
and’ {e) of this’ ch:apter. A correlatmn )
must be éstablished betweer the valies -

recorded by the flight data’ récorder anti
the correspondmg values bemg Ll

to accurately estabhsh the conversion .

.' from  the recorded values'to’ engmeermg '

dlscrete ‘State over the full

operatmg range of the parameter Except

for airpldngs’ havmg separate altitude
“and airspeed sensors that are an mtegral
part of the flight data tecorder'system, .
a single correlation may be estabhshed
'(1) That are of the same type; " '
:{2) On which the flight recorder

~.system and its mstallatl 0 are the' same, .

and -

the type design with respect to the

- installation of those sensors associated

‘with the flight data recorder system. ;

Documentation. sufﬁcren.t_ to convert..

recorded data i

o the engmeermg umts

(k} Each flight data recorder requu'ed

* by:this section must have-an approved
" device to assrst in locaimg that I:ecorder

under water, :

(1) The followm,g arrpla.ues that were. '_- o
£ manufactured before:August: 18, 1997
.'need not comply with this sectron, but
-must continue to comply-with ;" 5.
: 'apphcahle paragraphs of § 125. 225 of
‘this chaptér;as tgpropnate :

(1) Airplanes that-meet the Stage 2
-noise levels.of part 36 of this chapter :

_,andaresub_‘cttosm301{c]ofttus .

after January 1; 2 ¥

“airplane otherwise allowed tobe - *" -
~ operated under Pait'91°of this chapter
-mustcomply with the applicable flij

_'(2) Genexal amics Convalr 580,

. General Dyngmics Convair 600, General
& .Dynamlcs Convau' 640 deHawlland

(3)0n 'urhlch there is no’ chfference i '_ :
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- AlrcraftCompanthd DHC—7 Fam:]nld:,__ e
. Industries FH 227, Fokker F-27 (except. . .
‘Mark 50), F~28 Mark 1000 and Mark "~
© 4000, Gulfstream AerospaceG—lsg L T ST o o
o _.'Z.LockheedAxrcraftCorporahonElectra e B o R A NS S
C 10-A, LockheedAncraftCorporanon i S E R T e T T e e e T
- .- Electra10-B, Lockheod Afrcraft - TR
- Corporation Elettra 10-E, Lockheed :
* Aircraft Corporation L-188, Maryland
< CAlr Industnes, Inc. F27; Mitsubishi-
.. Heavy Industries, Lid. Y811, Short o
- Bros. Limited SDS—30 Short Bros, e
_"Lmted SD3-60: SSUETR
R 4 Append1xE to part 125 1s added to-'
readasfé]lows. AR

. N
: -y
- .
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Appenrhx E to Part 125—-Au-plene thht Recorder Specrﬁcauon :
The reeorded valuee must meet the deslqnated ra.nge. reeoluﬂon and aoeuracy requrrements during dyna.rnrc and suﬂc oondtelons Al date reonrded mu:l be eone!a#ed in ime i wimm one seeund

v

' : o - i
Parameters. ' -Hange . . Acc_uracy (sen_sor input) Secendlsn&enr'aelamplmg Resolt'rtf_en Remarks"
1. Time or Relalrve Tlme ; 24 Hrs. Ot 4095 woregeien’ | #1—0.125% Per Hour .., [ 4 it — ' UTC lime preferred when avarlable Counter in-
" Counts. : . e B ' grements each 4 seconds. of system operation.
2. Pressure Attude ......... | — 1000 ft to max certffi~ 1 +/—100'to +/-700 it 1 Data should be obtained from the air data com-~
I R " cated altitude of air- . |- (sed table, TSO .~ . puter when practrcable : R
: S ’ craft. +5000 fi. C124a or TSO ©o1a). | - )
. 3. Indicated: airspeed or - | 50 KIAS or minimum. +/—-5% and +/= 3% ....... 1 . Data should be obtarned from the air data com-
Gelibrated airspeed. \\r’elue to Max Vi, and IR . puter when pracucable
. Ve 10 1.2°Vp. N v : ‘ .
4 Headrng (Prrmary ﬂrght 0-360° and Discrete. H o2 i B T O 0.5% 1 ciisnmrsrisiivissnesitenns Whan true of magnetrc headmg can be selected
crew reference) “trug” or “mag”. : : o “as the primary-heading reference, a discrete in-
s o S o . : . dmatmg selecnon must be recerded :
5. Normal Acceleratlerr 1= 3G 1046 irrrverierrnerean |+ —1%.0f MK range 0.125. 0.004g.
- “(Vertical). T :| - exeluding datum ervar | . - _ o
' s o] of e = 5%. - ! T ST
6. Pilch Atlitude ...cccovvpeurene L2 £ SRV — = 2° wvvesisaganasasainnenasan 1 or 0.25 for airplanes ] 0.5° ... eiteerrinesens -A sampling raté of 0.25 is recommended.
I S L S " operated under - , L ) - SRR
.7 Rol-Attitude ....oisriions | H—180° i S, | SRR i i 1or 0.6 for alrplanes o [ X A sampling‘ rate of 0.5 is reeomm_ended.
- T L : “|. eratedunder :-. "~ | " ) ‘ :
b R T §126.2268(). = :
8. Manual Radio Transmit= | On-Off (Discrete) PO SR e F'referably each crew. member but one drscrete
" ter Keying or GVR/DFDR | None. ' ) acceptable forall . {ransmissicn. provided the :
“synchronization : CVR/FDR systém_ complies with TSO C124a
reference reeisrssirrsinasnerrsannane |- i T B CVR 'synchrenization requrrements (paragraph-
L L : S 4.2.1 ED-55). -
9 ThrusUPower an Each Full Range Forward ....... | #/=2% .eiidnmemiinens 1 (per englne) 0.2% of full range .......... |- Sufficient parameters {e.g. EPR, Nl or Torque ‘
_Engine—primary flight - : I NP) as appropriate to the particular engine be.
- crew reference. : = - recorded {0 determine power in forward and re-'
‘ : : ' verse thrust, |ncludmg potentra! everspeed con- |
_ o ' - : ditions.
10. Autopiiot Engagement - |: Discrete * ‘on” of "oﬂ" ......................................... 1. . — R
11. Longitudinal Aecelera— + - 1g ............................. =1, 5% max. range BX- [ 0.25 i nrerasrsenras 0.004g.
tion. cludmg datum error of | - - - _
S 12a Pitch Control(s) posi--- | Full Range. sesnsiieepasayeaians = 2° Unless Hrgher .| 0.5.0r 0.25 for aifplanes | 0.2% of full range '.......... For arrplanes that have a fhght control break
© tion (non—fly-by~wrre sys~ : - = Accurag Unrquely | qperated under - | - L ‘away capability that. allows-ejther prlot to: oper—‘
t\ms Re_qurr ) .. §126.2261f). - - ata the contrals. fndependedtly, record both con-. 1
C Y TR ¥ i frol inputg. The. controi mpuls may: be sampted_j
L - o - ) alfernately -once per. sécond’ to. produce’ithe
S NI : o N B sampllng interval. oi050r025 asapphcable
.12, Pitch Control(s) posi- | Full Henge +l -2*Unless Higher - 0 5 orD, 25 for arrplenes 0.2%"of full r_an'ge -
Iron (ﬂy-by-wrre systems). R - Accuracy Uniquely .| operated under . ’ . ) ) .
. Required. - §125.226(f). ) 1
. 13a Lateral Control posi- : | Full- Flange emeasspene s sessines +/ =2 Unless ngher . | 0.5 or 0.26 for arrplanes 02% of qu range ......... ' For arrplanes 1hat ‘have :a ﬂrght conirol break-
tren(s) (non~ﬂy-by~wrre) Accuracy Umquely " r| - “operated under-- - away capability_that alléws_either pilot to' oper- :
Requrred N §125.226{f). : " ata the ‘controls indeperidently, record both con-:
: s . . ol inpuits. The: ‘control inputs “may be sampled .
) " alteratély once per second. to produce -the-
e UL o R S o . . ‘sampimg fntervalofos or025 as applicable
13b. Lateral Control posi- | Full Range ... | #/—2° Unless Higher 0 5 or 0.25 for arrplanes 0.2% of full range. : '
. tion(s) (fiy-by-wire), . . ' ‘ Accuracy Umquely operated under i ' :
b A : Flequrred el ' §1256.226(1). -
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" 142, Yaw Control posi-
tion(s) (non-fiy-by-wire).

'14b Yaw Conlrol posl- .

.. 15. Pllch Conlrol Sur—
lace(s) Posmon

face(s) Posiion. .. ,; -

17. Yaw Conlrol Surface(s) :

Posutlon

1 3’.7 tété}ar xocel_erall_on -

19, Pitch Trim Surrace Po-
sitlon

B 20 Tralhng Edge F‘Iap or

Cockpit Coritro!- Selaction. |,

- '21 Leadlng Edge Flap or

22, Eech Thrust"F_leverser

“Position {or.éguivalent
- for propeller airplane).
23, Ground Spoiler Posix
ﬁ, tiori or Speed Brake Se-
- legtion.
24, Outside Air Tempera-
- tura or Total Air Tem-
. perature.! L
25, Aulop:lothutothro!t!el
.:AFCS Mode-and En- . -
gegemenl Status. -
2. Flad;o Altitude .

Full _Hange

------------ TTYRIREYT

| Full Fler_\g_e__:..:,._.5,..,',_....._...—..‘..

whinane

Full Range

Full Range

Full"lflangs or Each Po--
slllon (dlscrele)

' 'Full Flange or Each Dls-
Cockpll Oonlrcl Seleclion. )

“crefe’ Postion.
Slolved, In Ti'ar'lsit', and
Fle\ierse (Discrete)'

FuI! Range or. Each Po~
smon (dlscrele)

~50°C 1o ~90°C

LA sullable comblnallon

+/=2° Unless l-ilgher

Accuracy Uniguely
; Fleqwred; '

= 2° Unless Highér
- Acturdey Unlquely
-~ Required. . .
+-2° Unless Hrgher_
* - AcGuracy Unlquely ]
Reqmred .

| 47=2%Unless Higher

.- 'Accuraty Unigquely
Required. -

. | +1-2* Utless Higher -

Accuracy Umquely S

Requlred

+—1:5% rhax, range ex-

. cluding datum error of.
+/ =5%: -

+/--3% Unless ngher

" Accuracy Unlquely
"Required.

+I 3 or as Pl[ol's indl- I -
. calor

+I 3° or as’ Pllot‘s |nd|-

" “catot and sufficient 1o
- determine each dis- .

_ crele_-pos_llion’.. N

PR T T L LT T PP T LT IO PPN TP T PTYTY

_+/ 2° Untess . ngher '

-Accuracy Umqueiy
Flequired ;

L T T T T T T PR PP P P T

6 5 o 0 25 lor alrplanes
operated under
~ §125.228(1). .

0 5 of 0 25 l'or airplanes
operated under
§125. 226(9_

sonviidaidiinaninnnnndeininivegany

... |.0.2% of fufl range

’-0._2%_ of full range.

0.2% of full range.

0:29% Of full Tange ..o | |

b.2%'of full range

Ca

i | 0.3% of full range. * +

0.5% of full range ...

05% of tull _range"'._....‘.:....

-1 (per en_glne).

§ 125, 226(f)

1or.0.5 for a’lrplanes op- ;
1 erated uhdér. .

0.2% of full range. -

“Whichever is Greater
Below 500 #'and +/

5.1 5% Above 500 fr 1+

+-2°C . 2 civsrsssrssmiesssennns lo3-c.
-t r
B R
L torsiam . |1,

|11t 460 abova s00 . |

" For alrplanes ‘that., have a lhghl control break-

- away' capablllly that aliows &ither' pilot to ‘oper-

. ate lhe ‘tontrdls: mdependenlly, record. both-con-
tits.” The control inpuls may’be samipled |
| altern ely ‘once_-per second to produce lhe
¢ sarnplil’lg interval of 0.5 - .

ol |

Inatioh of inputs. is: acceplable
ding. each slifface’. separately

“ The control” surfaces may be'sampled ‘aiter-
nately to. produce lhe samplmg mlerval ‘of 0. 5 or-.

0.25,

. A suitable’ combination  of. surface posmon sen- :

- gors is, acceptable in lieu of recoding each sur- |

face -separately. . The control -surlaces.may be" |
sampled allernateiy to produce th samplmg,ma'
.25, .

For-: alrplanes AW multlple or.-sp,r_- eurlacas,

suitable, ‘combination of - surface position . sen- |f
1 B0rs is acceplable in lieu-of recording each sur-|;
- facé separately. The control surfaces -may be-
- sampled alternatsly to produce lhe sampllng in- -

lerval ol 0 5 .

_FIap p031tlon -and cockpll control may each be
sampled allernately at 4 second m‘tervals to 1

gwe d data’ polnl e"'ery 2'seconds!”
Lell and right-sides, or" flap position®

_vals, 0 as lo give a dala pomt every 2 sec—

.Turbo-jel' 2. dlscretes enable the 3 slates to be |
4. N

Turbo—prop~—-1 dlscrete

'Drscreles should show whlch syslems are en-'
-gaged.and which primary modes are. conlrollmg s

.-thé& flight. path and speed of the aircraft..

For auloland!calegory 3 operallons, each radio al- ]

timater: should "be récordéd, but arranged so

i lhat at least one is. recorded edach second

N ”

ilh 'rn,ultlple or spllt surlaces, )

kplt '
~+gontrol- may each be sampled at 4 eecond Inter=-

stibgﬁfmshgz:pﬁc sy '7_-7491(5‘ ] ffctf Am( f'ﬁépsmﬁ;r tjfﬁ-_ft é.I"__T_éN_"Q_".z‘Q [OA r
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42 Throﬂlelpower lever.

Appendnx Eto Part 125—-—A1rplane thht Recorder Speclﬁcahon—Centmued

The recorded values must meet. Ihe dealgnatee range. resoluﬂon and eccurecy raqulremenes during dynnrmc and static condiuons All data técorded musr be correlmed in ﬂme w0 wﬂhin ona second ._ , -_:' o
'Parsrh‘eiers e Il:_,fB_apge__, - _Aqggrggy_(ge:ﬁsQr-ihput) ..SBCPUG; lpeenr" as{smplmg - ,HSSO,lulion' .
27, L oa‘hzer Devratron, | +/=400. Micrcemps or | As installed. +/ JEE TV R | 0.39% of full renge ............
MLS Azrmuth -or.GPS. avallable sensor range | -- ommended.. - = - - e

Leteral Dewatlen as |nstalled +I 62° ' A - least one 5 'retorded  each second It is rot |
W e ' necessary to record-ILS and MLS at the same
_ X ’ -.-tim, only the approach ald in-use need bere- |
- T . o . . corded . .
deslope Dewauon, = '400 Mlcreamps or 0.3% of full range .......... For autolandlcategory 3: opereucns each system -

MLS EIevalrcn. of G
Verhcal Dewatron

PS

29 Marker Beacon Pas-

'3'1' Alrlercuhd sensor (pii-
s mary eurptane system

< ) E
: 32 Angle of Attack: (If i
: measured directly)

33 Hydraullc Pressure
Low, Each System

© 34, Groundspeed ..... 2

. 35 GPWS (ground prexam-
|ty warning system)

. 36 Landlng Gear Posntron
©oor, Landmg geay ‘cockpit
. Gontrol selection. .

. 8t Drift Angte ..

) K § aker and push-
", er dctivation. -
’ ‘_41‘ WI 'hear Detectlon

- position,” v .
43. Additional Englne Pa—
rarnete

e ground"
reference ncse cr mam Y

' ‘As i_nsleiled'

i Dlscrete-_" :

: As inist Ied

| Full Flange B

ava'rlable sansor.range

- as instailed. 0. 9 to.
+30° resnserensyysspivennas

' Discrete “on" or “off” ...

Discrets - .

Dlscrete arr" qr

Discrete or-available

" sensgrrange, “Iow" or
“"normal”.

As Insia|led ‘ ........

Dlsc;?te wamlng" or-

1{0:25 recommended). |

Kl

As |nste1led

As :nstalled ) ......

: biédrét'é(éi “on” or "off*

Drscrete warnmg" or -

i uoffﬂ

' As mstalled

1 for each ’lever

Each engina each sec-
ond. '

2_':e_z 0.5 for aiplangs op-. 0.3% of full-range ............
: | - erated under - - - o
X §125.226() -
+I—5% PR 2 i 0.5% of full range. |
Mot Accurate Syslems | 'dré%.of full range.
Insialled. T S S
|47 e
14 1 knct and 1 0°
4 , 0002" or as mstal!ed
1
: "

shcu!d be .récorded _buit arrénged §0 that:at
Ieast -one s recorded ‘each ‘second. It is not.
necéssaty to:record LS and MLS at the same .
time, crily 1he apprcach ald II‘I usé. need be re-
rded...

il leﬂ and nght ‘sensors are avarlable each may :

be recarded at 4-or 1 ‘second’ mtervals as-ap-

proprlate, 0 as to givé a data. point at 2 s8c- '
onds or:0.5 seccnd as required . :

- ete fer all modes is acceptabler L 1
wiree| A surtable ccmblnatron of dlscretes shou!d be re~ ot

gme manufacturer recemmends othemnse

Z6€8E.

suonengey: pue So[ny 4 L66T ‘LT AW -‘Aep'srﬁtf:f[;; ij Z8L ON ‘29 CTOA/ HRISIBaY

rmits; he preferred prlorrty is ';1 =
ica gvel, N2, EGT; Fuel Fiow, 1) .
Fuel Clik-ctf lever-posltron and N3;’ un!ess‘en--‘_, -



- .64, Engine warming each

S 44 Traffic Alert and Colli

DiSoretes ......

sion’ Avoldance System | IR

o (TCAS)

A5. DME 1 and 2 Distance .
46::Nav 1 and 2 Selected
" /iFrequenty.

: 47 Selected. baromehric

" 'getting.
.48.!Selected Altnude ........... .
49 ‘Selected.spesd ..........-
- 60. Selected Mach : ............,
- -B1. Selected vertical speed
" 62, Selected heading ...,
' 53.Selected flight path ....."
_-._54 -Selected decislen _

- height. R

. 55 EFIS display. !en'nat -

56. .MuRi-'functidn[En'gin_e,

?'Alerte_Dieplay‘_forrnet_; A

5? Thrust oomme'

80 /Primary Narrrgation'*
Sys!em Flefarence.

: 61 Ice Delectlon e =

' 62 Englne warnlng ‘eath'”
- engine vibration. -
83.'Engine warning each
'engine Gver femp.

- ‘gngine oll prassure low, i

. 65. Enigine warning’ each o

-‘gngine over speed;
B6. Yaw TrIm Smface Pa—
eiﬂon :

U 67 Roll Trim Surface Posi-
o tion .

68. Brake Pressure (Ieft
; and right)

e

"Full range ........

1 as installed

0-200 NM

|| Full range ...........

j iFuII;,r"an_'ge',.';...-.._....

Full:range ....
“Full rangs ....
Full range -....

As Installsd

| As installed ...
| As'installed ...

| ‘ouTeuT.WORD.).

A suitable comblnatlon :
- of discretes should be
récarded to determine
the status of-Com-
bined Control, Vertical
Control, Up Advisory, -
and' Down Advisory..
. {ref. ARINC Char-,

TICAL RA DATA -

418 vt [ A1 pF

Wi

i 02% of full fanige. !

: f—'u_ll Flang

FUl RANGS. v

VOR/DME, MLS, :
- LoranC, Omega, Lo- |-
calizer Glidestope. =~ -

j Dlscrete "Ice" oF "no .

1 lce™. i .
plscrete ...... .
Discréte ... -

. Drscrete, AR R -

+I 3% Unless Hfgher -
_ - Aceuracy Un_l_quely

Required, -

+I 3% Unless. Hrgher
- Acouracy Uniquely
- Required. -

+I 5% il

| Full ra'n'g'_e . +/—b8%:
‘Full-range +-5% : o
Full range +—5% . L
Discrete{s) : ' ) v
Hr'j'i_s'crere(s:r)_- i : 14
Full rdngia | H~2% i : ‘l2 : 2% of full range
Fiill range:. |+ =2%. i RS & RO 2% offulrrange
F 1 r‘ange e § R EH i | (1 PP B4 886 i 1% of full range
| Discrete GPS INS I st § PR i

1 6.3% of full range. -

wer | 0.8% of full-rangl::

I 2

I Eiacfel‘lsltc 735 Atlach- f P L
. ment BE, TCAS VER- |

Dlscrelee should show the display"'s‘yelem status-‘ '
- (eg -off, normal, fail, composhe, eecior, p!an,l .

' nav aids, weather radar, range, copy). .

Discretee should show the display system statusi i

{e.g., off, normal, falt, and the-identity of display

pages for emergency procedures, need not be i

recorded)

i

A suitable comblnalron of dlscrete to. 'c-lelermlne-

the Primary Navlgatron Systern reference

To determme brakmg effort applled by pllots or by |

autobrakes

SUOReIRBeY pie so[ny,/ 76T 2% Al '492’9@%/ LET 'O 29 TOA | IISIBY [eop:

e

£6E8E
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Appendlx E to Part 125—-Airplane thht Recnrder Spemﬂcatmn—Contmued :
T The reoorded va[ues must meat ths deslgnabed rahge. resolution, and acwracy requlrementa dunng dynamk: and smﬂc eondnlons All data racorded rnust ba correlatad In hme to- wrlhln one saomd

'_-, Parameters Range Aocuracy:(sel_'lsor inptgt) Secondfn r{,:f’"_‘p!‘"g ,Res'qimlon'-,' : Remarks
69, ‘Brake Peddl Apphca— | Discrete or Analog p | +/=6% {Analog)” 1 ' . To determlne brakmg apphed bv PllotS-"'_ o

“tion lefi:and right}: -
eglip angle .
T Englne_ blaed valve po-

i 72 De—icmg or am|~|cing
-$ystem selection.”
© 73" Comp i
gravity.
74, AC elettrical 'bus status |,
: 75 DC electrlca! bus sta-
43 [T R
76. AP bleed vaive p05|-
- fion,:
77 Hydraulic: Pressure
*{each: systam)
78 Loss 1 cabi

' _‘79 Compuler fallure.(cntl- .

“cal flight arid- engme con-
~trol systems). .

BD Heads-up dlsp1ay

~ (when-andinformation
.isource I8 instalied). -

81_-. Para-visual display. - -
(when an iifofmation

- source is! installed) _

82; Gockpit trim control
mput positlon—pltch )

83 Cockpit trlm:control ;
: iinput posmo —roll Ll

: '84 Cockpit trim control"'

input posntion-—yaw

L 85. Trgiiing’ edge flap dod. - ‘Ful
cockplt ﬂap conltrol pom- P

tIOI"I

86 Leadang edge ﬂap and '.
cockplt ﬂap control p03|-
. Yion.

R 87 Ground spo:ler position

and speed brake selec- b
110!1 :

“plled™ or ot -
- Full Range .

: llscrete “on" or “off"

Duscrete "open" or -

- Discrete “Ioss" o fnor- |-

Egn-hanfge i

R

Full Range ..

Full '?Iaﬁg_el_gr Dispf_ete i

‘{Euu Flangé or discréte .

 Full’ Flange LA fa=

E)iscrete "power" or "oﬂ" o
L Dlscrete “power" or "off"

Cfese

{:19% of ful range.

Ll - S
Dlscrete'_ all" ornar- . 4
malsl "‘T\ - . .
Dlscrete(s) on or o 4.

. .'biscrete(é) “onf” or ~=¢w' [ 1.
Full Range I :+I_—-5% _ 1

40.,2‘%'of full range

vi | 05% of 10l 'rah'ge_.._....."'....

=% L 1
¥ ~5% 1055
i :

+or’s | 0.2% of fullrange.

fonss .__‘1'00_'Disi'.

e ;052?0._qf'fq!l [CL Cyp—

.| 0:2% of full range ...

0.5% of full rang:

"Each bus:

. .Each-bus. .

‘Where mechanical means ‘for control inputs are
" - ghould be recorded.
‘Where mechanical. means. for control |npuls are

should be recorded.
Where mechanical means for. controi Inputs are

“should be recorded.
Trailing edge flaps and- cockptt flap control POSI-

ond

not -available, cockpit: dtsplay frim- posmons
fot._available, cockplt digplay trim - positions
-nat available, cockpit display " tnm posmons

. tion may each be sampled alternately at 4 sec-
-ond intervals to prowde a sampte each 0 5 sec-_

HGEBE

T

% Ton 1 v

HhopsinaL, / ceL "ON

T

mn

T

D

‘sugnﬁiﬁ?ﬂipﬁé "Séiﬁa"-f‘j-"zﬁﬁt'




- - 88 AII cockplt Illght controi
s “input-forces {contrgl

© " 'wheel, controf colimn, "
“ut .rudder pedat)

FuII Hange

=, Gontrol wheel = 70.
“Ulbs.. .o
1.: Conirol Column +I

~ =85 ths"

Fludder pecal +) 165 el

" | 0.2% of full range '

For fly-by'wwe flight control systems whera ﬂlgm-n. ‘
" coptrol surface posHtion is a’function of the dis-
placement o! the control inpit devicé only, it is.:
- not necessary o record this: -parameter, For alr-
| planes that have.a. flight conirol break-away ca- |
- pabliity_that allows “eithe? pilot 1o Operate: the i}
= contral |ndependently, record both controf fofee "
 inputs.: The contraf* force inputs may ‘be ‘sam-
" 'pled alternately once per 2 seoonds to produce-?'

-the: sampllng mierval ofd.:

suone[nBoy pue sa[ny /:L66T LT-ATf '_'fﬁEPS’,mI'II.;[. 491 ‘ON

S6E8E
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PART 129-—OPERATIONS FOREIGN '. of recordmg and stormg data and a. . {i) That are of the same type
“AIR.CARRIERS AND FOREIGN' method of readily retrieving that data & - [ii) On which the flight recorder

OPERATORS OF U.5 -REG]STEFIED
- AIRGRAFT: ENGAGED IN- COMMON
 CARRIAGE :

'8, The authonty c1tat10n for part 129 .
contmues to read as follows: -~
* Authority: 49 USC 106(G), 40104—40105 :

. 40113,-40119, 44701—44702 44712, 44715—
44717 44722 44901—44904 44906.

9, The first sentence of paragraph ® .
_is revised to add reference to new.
§129.20, to read as follows

& 129 1. Applicablllty
* ‘ * * * *

. (b)Sections 129.14 and 129.20 also
" apply to U. S. -registered aircraft operated -
"in common: camage by a foreign person

or foreign air carrier solely outsrde the

" United States, * * * -

- 10. Section 129. 20 is added to read as
follows '

§ 129. 20 Dlgital flight data recorders: '
No person may-operate an aircraft -~

. under this part that is registered in the -
- United States unless it is equipped with

_-one:or more approved flight recorders’

- that-use:a digital method of recording

* and storing data and'a'method of readily -

~ retrieving that data from the storage-

medium. The flight data recorder must -

" record the parameters that would be"
requiréd to be recorded if the aircraft .
were opetated under part 121, 125, or
135 of this chapter, and must be - -
installed by the compliance times °

required by those parts as apphcable to -

‘ the aircraft;

PART 135—0PERAT1NG o
REQUIREMENTS: COMMUTER AND n
ON-DEMAND OPERAT IONS :

“11, The authonty citation for paJ:t 135 _

_ contmues to.read as follaws:

" Authority: 49 USC 106[3] 40113 44701— g
44702 44705, 44709 44711—44713 44715—
44717, 44722, ..

12, Sectlon 135. 152[3] is rev1sed to
‘ read as’ follows:

§135.152 Flight recorders...

* (a) Exceptas-provided in paragraph
fk) of this section, no’person may
operate under this part a’ multr-engme,
“ turbine-engine powered airplane or -

. ‘totorcraft having a passenger seatmg
configuration, excluding any required
crewmembers seat, of 10 o 19 seats, that

was either brought onto the U:S, register.
- after, or was registered outside the . o

_ United Sfates.and added tothe - _
- operator’s U.S. operations specifications
- after, October 11, 19891, unless itis

- equipped with one or more app roved .

_ specified: The recorder shall retain nao
less than 25 hours of aircraft operahon.

' _5135.152 [Amended]

" read as follows: _ _
§ 135.152 Flight reoorders

~as appropriate; of this chapter. The :
_correlation-required by paragraph (c) of -
- +§23.14589, 25. 1459 27.1459, or 29.1459, -
" as appropriate, of this chapter need be

_group of ajrcraft:

‘installation of the first pilot's .

. from the storage-mediumi. The’ :
. parameters specified-in either Appendlx
- Bor.Cof this part; as applicable must’

. be recorded within the range, accm'acy, :

resolition, and recording intervals as -

2 k& T *

13. In §.135.152(d), the ﬁrst sentence

. is amended by removing the phrase #8
- hours” and adding the phrase “25 o
. hours” inits place.

14.-Sectibn 135! 152(f] is rev1sed to

.3 . *- * *

B¢t For alrplanes manufactured on -

or before August: 18,.2000; and all other -
. aircraft, each flight recorder requrred by .
.. this section must be installed in :

accordance with the requirements of
§23.1459, 25.1459; 27,1459, or-29, .1459,

established only: on one aucraft of a:

(i) Thatare of the same type. S
. (ii) On which the flight recorder

: models and their mstallatlons arethe .
- same;and
(iii) On which there are no dxfferences-

in the type designs with respect to the

instruments associated with the ﬂlght -

- recorder. The most recent instrument .

calibration, including the recording -

- ‘medium from which this ¢alibration is

derived, and the recordér correlation -
must be retained’ by the ceruﬁcate
holder. -

the values recorded by the flight data

recorder and the corresponding values-
" being measured. The correlation must
- contain a sufficient numberof -
© . correlation pomts to accurately establish
the conversion from the recorded values_
_to engineering units. or discrete state ;
‘over the full operating range of the

parameter. Except for airplanes having -

. separate altitude and an‘speed Sensors .
 that are an integral part o

the flight data-
recorder system, a single correlation

. ~may be estabhshed for any group of
ﬂlght recorders that use:a dxgltal method-.

au'planes—

(2) For a:rplanes manufactu.red after L
- August 18, 2000, each flight data :
. recorder system required by this section
. .~ must be installed in accordance with t_he
- requirements of § 23,1459 (a), (b, (d) -
. - and fe) of this chapter, or § 25:1459 (a). =
. {b), (d}), and {e} of this.chapter. A~
. correlation must be established between

' -system and its 1nsta]1auon areﬂle same, Lo
Tand ’

~(iii).On whlch there is no dlfference :
in the type design with respect to the. -
installation of those sensors: assoc1ated

" with the flight data recorder: system -
Documentation sufficient to'convert .
- recorded data into the engmeenng units’
- and discrete values. specified in the =
- applicable appendix mustbe =~ .

mamtamed by the cemﬁcate holder : pE

* *. '*,.. *_-.. t-‘

5. In §135.152, new: paragraphs [h].

- (), and {j and (k] are added to read as. -
follows: .~ . _

IR *,"*"

-(h) The operational parameters

© required to be recorded by digital mght S
""data recorders reqmred by paragraphs (i} .

_and (j) of this section are as follows, the
phrase “when an 1nformatmn source is:

- '1nstalled" following a parameter . "~ .
. indicated that recording of that-

- parameter is not intended o reqmre a:

* - change mmstalled eqmpment

{1) Time; ‘

(zlPressure alﬁtude

. (3) Indicated airspeed: . -

(4) Heading—primary flight crew-’

- reference (if selectable; record. drscrete,

true or magnetic); -
{5) Normal acceleration (Vemcal)
(6) Pitch attitude; - i )
(7) Roll‘attitude; . o
(8) Manual radio transinitter k.eymg, ——

- or CVR/ DFDR synchromzatr.on
- -reference; ..

(9) Thrust/power of each engme—-

primiary flight crew reference; .

. {10) Autopilot engagement status;
' {11) Longitudinal acceleration;
. (12} Pitch control input;

. (13} Lateral control input; = . ' B

. (24) Rudder pedal input; : L
~(15) Primary pltch control surface ST

; posmon, -

{16) Primary lateral control surface
_position; - - R

(17) Primary yaw contml surface T
‘position; P
.- (18} Lateral accelerahon, N R
(19} Pitch trim surface positidn or ;. -
‘parameters of paragraph (h)(az} of thrs -

' section if currently recorded::

{20 Trailing edge flap or cockplt ﬂap

‘ 'control selection (except when =

parameters of paragraph [h}[ss) of thas
-section apply); . ..
’(21) Leading edge ﬂap or cockplt ﬂap

' _control selection (except when' .

‘parameters of paragraph (h}(86] of th.ls
séction apply); ‘ :
we: (22) Each Thrust reverser, posmon (or

. equivalent for propellor airplane); ©. 7

(23) Ground spoiler position orspeed ..
brake selection [except when pararneters.' .



' .mformatlon source is'installed);

Lo mformatron source-is installed);
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- of paragraph [h)(87) of thls sectron -

- apply);.

(24} Outsuie oF total air: temperature' S -
' mformatlon ‘source'is:installed}; It

- - (25) Automatic thht Control System

(AFCS} modes and engagement status,

- including autothrattle; : :

.. (26)Radie a};htude (whenan |
mformatlon source is: mstalled),

(27) Loeahzer devmtlon, MLS

) ope devretmn, MLS-‘ sl
: :Elevatlon, St Sk
{29) Markerbeaoon passage, A

* (30) Master warning; . -
- (31): Arrlg'round sensor [pnmary

: alrplane system reference nose 0T am .

gear);
(32) Angle of attack [when :
information source is mstalled], e
{33y Hydrauhc pressure low (each

N " system); -

(32) Ground speed (wh an’
-information source-is mstalled),

(35) Ground: proxumty warnmg
‘system;

(36} Landing gear posmon or landmg:: _
* .. gear cockpit control selection; S -
s 7] Drift angle. (when an- mformat_lon_:

" source is installed):

an-information source is installed);.
{39) Latitude and longrtude {when an

{40] Stick shakerlpusher {when-ah
mformatron source i§ installed);

(41] Windshear (when"an mfonpa oo
i source is installpd); :

‘(42) Throttlelpower e:ver posrtro
. {43).Additional engine parameters

des1gnated in appendix F of this part}, -

.(44) Traffic alert. and oolhsmn
‘ avordance system:. .~ %
{45\ DME1 and 2, drstanoes, '

"(46) Nav .1 and 2 selected ﬁ‘equency, :
- (47} Selected: barometnc setting (when

an m.formatron sonrce is installe
(48} Selected altitude.(when an.

- " inférmation souvce is installed); T

(49} Selected speed (whenan...
-mformatron source is installed);. ;
-(50) Selected mach (whenan .

(51) Selected vertical speed (when an

: 'mformatlon source is installed);:

{52) Selected headlng (when an

- information souice is installed); -
{53) Selected flight path {when an.

- information source is installed); . .
{54) Selected deo1smn height (when

an information source is mstalled}
(55) EFiS dlsplay format o

* source fs- installed);

" information seurceis 1nsta11edJ, e

. (when'an mfo:rmatlon source.
~installed); -

; rnstalled),

; posmon-——prtch

(56] Muln-fhncuon!engme/alerts B

: dlsp layformat; - -

(57). 'I‘hrust command (when an.
(58) Thrust target’ fwhenan

o information source is.installed); -

(59) Fuel guantity in CG trim tank
(when an 1nformat10n source rs

. ) 'mstalled].

(60) PeraryNawgatzon System L

ing 5(when ‘an mformat.ton

.{62) Engine warn.lng""' :ch engine

“vibration (when. an mformatwn source '
s installed); - -
(63) Engine warning. eaehenglne over
- *. temp: (whemn an mformatlon solrce is” '
 installed); - - &

(64) Engme warmng each engine 011

* pressure low (iwhen an mformaton L
. source is installed); -~ - - : N
" [65) Engine:warning each engine over
.- speed (when' anmforma‘oon sourceis
__ installed;’

(66) Yaw: tnm surface posrhon, :
(67) Rolk trimn surface position; . -7
’/(68) Brake pressure.(selected system);

+.[69) Bra.ke pedal apphcatmn {left and _

-(38) Wind speed. and dlrectton {when""ftn ght); .

{70} Yaw or s1deshp angle {when an
(71) Exigine bleed valve- -position .

(72) De-mmg or'.’a'nu-mmg ‘

selechon {when an mformatio souroe_
-isiinstalled); - S

{73) Computed‘ center of grawty_.
[when an 1nformatlon source is;

Z{74) AC. eIeotncal bus status, "
' (75) DC electrical bus status;

“(78) Loss of cabin presstire;.

*: (79) Computer failure;- g
(80} Heast -up dlsplay (when an

mformatlon source is installed);

_ (81) Para-visual drsplay {when'an. - E
" information source is installed); .

(82} Cockplt trim control 1nput

(83) Gockpit trim control mput
posmonmroll ,
(84) Cockpit trim oontrol mput _
posmon—yaW' : -
[85} Trailing edge ﬂap and oockp” t -
‘control position; . .. .
&6] Leading edge ﬂap and oockplt o

ﬂap control posmon, e

’(76) APU bleed valve position [When o
"an information source-is instailed);
"(77) Hydraulic pressute: (eaoh system);‘ :

(87) Ground sporler posxt:lon and
speed brake selection; and

(s8) All cockpit flight control mput

rforces {contro] wheel control column, :
: _rudder pedal]

i) For'all turbme—engme powered
airplanes with a seating configuration,

' excludmg any :requrred crewmember .
. seat, of 10 to 30 passenger seats, .. : -
'manufaotured after August 18, 2000—

(1] The parameters listedin* - =
paragraphs (h)(1) through (h)(57) of thrs
section must be recorded within the - -

" ranges, accuracies;Tesolutions, and
-recording intervals’ speoxﬁed in -

Appendix F- of this part.”. L%
(2} Commensurate with- the oapaolty

* - of the recording system,-all additional
- parameters for which information
. souirces are installed and which are”

connected'to the reoordmg system must
be recorded within the ranges; .

" .accuracies, resolutions, and. samplmg _
. intervals specrfied in Appendlx F of thrs -
cpart. - L

(]} Forall turbme engme-powered e

excludlng any,;gquu‘ed crewmember

“seat, of 10'to 30 passenger.seats, thatare
- manufactured: a.fterAugust 19,2002 t.he -

parameters listed in paragraph {a)(1)

- | through {a)(88) of this section’ must be :
- recorded within the ranges, aceuracies;

resolutions; and recording intervals

*-specified in Appendix F of this part. b

- k) For an'planes ma.nufac:tured ‘before

August 18,1997 the followmg airplane’
. .type need not comply with tlns seoﬁon :
~deHavilland DHC-6.. - -

'?Apendl.x B to Part 135—[Amended]

16.In Appendlx Bto part 135,

"Arrplane Flight Recorder Specrﬁcatmns, L
. . " in the “Range” columin, the first entry
- is amended by removing the phrase “8"

hr minimum’ and adding the phrase

- 25 hrrmmmum in‘its pIace. -
"Appendrx C to Part 135~—{Amended]

17.In Appendlx Cio part 135,
Hehcopter Flight Recorder.

E ; Specrficatrons, in:the “Range” colum.n,
~ the first eftry is amended by removing -

the phirase ‘‘8 hr minimum’ and addlng

" the phrase' “25. hrmmlmum” in its

place:

- 18. Appenrhx Fto part 135 is added
to read as. foIlows : _



The recorded values must rneet Ihe deebgnated range, reeoluuon and ecwmy requlremen!s dunng dymunlc and staﬂc ccndilions Al data recorded musl be oorrele‘led in Iime [ w.mrn cne seccnd ':’ [

Appendl.x Fto Part 135—A.1rplana Fllght Recnrder Spectﬁcahon -

. Para'me'te‘r's .

Range

Accuracy_ (sanecr inp_ut)

deconds per. _sampling :
. Interval’ .~

Rosolulin -

Remarks e '

1. Time'or Relahve Tlme B
.Counts, - :
2 Pressure Almude PR

' 3._‘_In'_dijr':et'ed'alr'ebe"ed_'cr:
Celibrat'ec airspeed

- 4, Héadmg (Prlmary ﬂrght
crew reference)

- 5. Normak Accelerahon
(Vertical)

- 6 Pltch Amtude

F A H'qu Atitude
8. Manual Radib frans'mn-'
tef-Kéying or CVRIDFDR

syrichronization’ ref- -
erence i

8. ThruetIPower oh Each

) Englne——pnmary ﬂrght

crew reference

p 1‘ .

0. Auioprlor Engegement

- 11, Longitudinal Accelera- :

‘IOI'I

12a. Pitch Ccmrcl(s) posr- :

tion. (non—ﬂy—by—wlre sys-
tems. -

ERIP

" 12b, Piich Conlrol(s) posi-
i+ tion (fly-by-wire systems). |"

13a. Lateral Cantrol post-"
tion(sj f(non-ﬂy—by—wire). :

13b, Lateral Control posi:
tien(s) (fly-by-wire). -

R

i 50 KIAS or mlnlmum

24 Hrs 0 to 4095 weiianinnt

— 1000 it to max ceniﬂ
cated altitude of air-
craft, +5000 ft.

‘value to Max V.o.. and

Vsc. to 1.2 Vipo .
0-360°"and Discrete-.
) "true" or “mag" o

V .‘—-3g‘t0 +6g ...... _— ......-.

A g

{FL;u RANGS oo e

.'i:ull Range-

il Rangs

Full rﬂ;.r'lge.. sedrarepanniresninneni

" | +1-5% and +/ - =3%:.

7+I—2°"

+I 0‘25% Per Hour i
| +/=10010 417001

. {see table, TS0, -
~ C124a or. TSQ C51a).

+I 1% of max rﬁnge
excluding datum error
of +/—6%. . = .
‘+I 20 Ll

bk 15% max. range ox- |

cluding datum error “of
©o4f=5%
"4 -2 Unfess Htgher' :
Accuracy Uniquely
Flequrred P

: : i

+— 2 Unless Hrgher;. :
Accuracy

4l Unlass Higher -
. Acctitacy Uniquely
eqinred :

= 2° Unless ngh’er

e qulred

Accuracy Unlque!y re-

L

‘ 1 (per bnglne)

1or 0.25 fcr 'alrpl'an'es' '

* operated: under
- §136.152(). '

i gs: l‘) :5£;lr :'

1 or 0.5 for airplanes op- 05 .

‘erated under .

. §135; 182).

1 *

' 0 5 or 0 25 for. airplanes

cperated under ¢
: §135152(}) e

-‘0 5or 0; 25 for airplanes
o operated: under .

' §135:152(): . :
0.5 0r-0.25 for alrplanes
- ‘operatéd urrder
| §1384820. 0

_'0 5 or Cl 25 fcr atrplanes
. operated. under

§ 135 152(])

.. | 0.2% of full range ...

0.2% o full range

0.2% of full range. -+ |

.o'.'é'% of ful rénge ...

O.2.%‘lof full range.

o "

0.004g. Fa

baenanigry

.Data"sﬁculd be cbtalned frcrrr the arr

1A saﬂﬁﬁ"ﬂé;féte'df@,fr isfrecqmmende_d.:, b

; For alrplanec that ha\re

. UTC ume preferred when available Counter m-_
"1+ crements each 4 'seconds. of system operation..
‘| Datg should be’ ‘obtained from. 1he air data -Com-

puter when practicabte. [

puter when pracrlcabie

When true. ar magnetrc headlng can be se1ected |
as the primary heading refererice, a dlscrete ln- 1

dncatmg selectron mist be reccrded R

-

.| A sampling rate of 0.25 is recqmmended ‘

N Preferably “each rew member bul ime dlscrete

ecceptabie for.all’ !ransmlSmcn provided "the

CVR/FDR system. ‘complies. with TSO Cl24a
_CVR synchromzetion requiremems (paragraph'

42 1 ED=58).-

| sufficlent parametars (eg '-EPR,'N1 or Tcrque,'
| NP)-as appropriate 14: the particutar engine be
. reccrded td-cletermine power in forward and re- |

e '-thruet mcludmg potemial werspeed gon~ |

For - alrpianes that have a ﬂrqht cqntrol break-
away capabmty that &llows either pilol 16 oper-
i ate'tfie gontrols mdependemly, record-both con=- |
. trol inputs.  The control inputs Tay be sampled |
altemately ongce per second. to” prodice the |

samplmg Inlerval or 0,5 or 0 25. as apphcab!e

awer¥I capability that allows either pilot to oper-
‘alet

samphng intereval of 0 5 or0.25, 88 apphcable

B6E8E

gm coniro! breik :

1 8 controls indepénderitly;’record both can; |
= |, - trol inputs.: The control inpiits. may be sampled
""'altemate!y “once. per - second 1o produce the |1




' 14e Yaw Gonlrol posl-

s tlen(s) (non-fly-by—wwe) gk

".-_"‘17!wYaw Controléléurfﬂce(s)

Posmon.

" 18. Lateral Adcelefation ...

20 'l'reillng‘ Edge F-l'ap.or :

Ceckplt Gontrol Selecllon.

. 21, Leading Edge Flap or

-22. Each Thrust revereer

- Position {or equlvelenl
«{or-propellér airplane).
.23 ‘Ground Spoller Fasi-

__+tion‘or Speeql Brake Se—

S dadtion. Y
24 Outside Air Tempere- i
“ture or Total AIr Tem— :
peralure 0 :
: 25 AutopiIoUAutothrettlel.
7. AFCS Mode and En- = «
T gegement ‘Status, . -
26;-Radio. Aftitude .

| Futitange

Full'Range:

9, Pitch Trim Surface Po- ,j.='u_u _a_ange_;

: —50gc-to +eu°c :

' '_'-20 flle 2 500 i,

Full Flange or Each Po- '
sltlon (dlscrete) '

FuII Renge or.Each’ DIs—
.= Cackpit: Gontrol- Selectlo_n_ S "

crele Poelllen

Slowed 'In Tranelt and '
) reverse (Dlscrele)

TR Flange or Each Po—

) sltion (dlscrete)

'A euitable cemblnallon

ol dlecreles.. W

| =20 Unless-nglrer"‘

4= 2“' Unless Higher

) .‘:-+[.2u

-

.ﬂ +I 2° Unless ngher‘ .

v

~Accuracy Umquely '

Fleqwrecl .o

| +/=25 Unless Higher
‘Accuracy Uniguely” . |

" Required,

Requwed

Accuracy Unlquely'f
: Requ[red

i | #=2° Unless Higher-.,.;
1 Accuracy Unlquely -

Flequired

4/~ 1.5% max.. range ext |

cludlng datum error oi
H-6%. T

.| +1~3% Wriless. Higher - | .

" Accuracy Unlquely
Flequtred :

H-3oris Pllot's mdl- ole

calor j e

-+/—s3° or s Pilol's indi-~ | 2 .
o gator and-sufficient 1o _

- determine each dis-
Cerete posttion..

+I 24 Unless ngher
Aceuracy Uniquely
Requlred

| 0.50f 0 25 for airplanes
Accuracy Uniquely e

0 5 or0. 25 for alrplaneSf
-operated under !
§ 135 152(}}

0 2% ol full range

- operated under
- §135.152().

"0.5 or 0 25 lor alrplenes
. -aperated under ol
§ 135 152(])

'0,5....1..;. ‘

2 CECTTT TR LT LR LR R PR YT Y T PP 17 )

| 0.2% _0‘: }ull range. -

o':z.%!‘_of full rénge ...

.. 0.29% of ful rangei_....;.;;.'. '

+|'0,3% of fullrahge; - .
' .+ | 0.6% of fuli range -

.| 9% of tull renge

1 0:2% of ful range ...

-.1 05 for airplanes oper-
.- ated under. - ;
- §135.152()).

.+i 2ftor+l 3% SITICI I IS
B Whlcheverls Greater .
1. -Below 500-ftand +/ |-

1+ . —~B%: Above 500:4t, -

g;é%' of fill fange:,

: _'2_ i | 0.3° G

s sampllng inlerval ol 05,

1A sullable comblnallon of suriace poslllon sen-

-_Turbo-prop—-1 dlsoret

T

| For: airplaries: that* have- @ flight - control: break:

.- away: capability that- aliows - either pliot:to- oper-A

| - ate'the controls: mdependently, Tecord:both een-f"
-+:Arol inputs.’ The control inputs: may. ba; sampl

alternately - onge: per seeond tos

Fer elrplanes llited vi
a 'suitable- comibir

f i,mputs i8 acceptable
“in’ "Hleu -of: fecard| )

y.3 ]
“The* contrél- surfades’ may ‘be sampled ‘alter- (I

-nately to produce the samplmg mterval of 0. 5 or |18 '

'0:25.

. 8ois is acceplable in‘lieu of récording. edch sur-:
" face” seperetely The contrel ‘surfaces may bei
eampled alternalely 19, pre uce & sampllng Inv
tarval ol 5'or025 '
For Almpldnes “with

face separately- The conirol ‘suffdéés may be:

7| sampled alterndtely to: produce the sempllng Ins..
-.-‘.tervalof05 . :

. | Flap position’ and cogkpit control may ea.ch‘be.l'
1 - sampled alternately at 4 second lntervals. lo,-;_

- give-a: data point every 2. saconds::

’ Lell “and fght sides, or flap: posntlon ‘an cockpst i
- control:may each be sampled‘at 4 second‘inter- -
- vals, 's0 as to gwe e dala pounl every 2 sec- i

‘onds.

; Turbo—]et—z discretee enable jthe 3 slates to bef' |

“délermined’

i ,Dlscretes should show whlch sysleme are en— ‘
. gaged and-which: pHmary modes are controlllng :
4. the fight palh and speed of the aircrall .,

For autolend!category 3 operahons Eech radlor

- allimeter’ should-be’ racorded, - but arrenged so}'

that at Ieesl one :s reeorded each second

witiple ot splft "surlaces, _af:.
~ suitable combination’ of “surface position” sen-
" ‘sors‘ls acceptable in lleu of. recording each sur-. 1|

. }

_.zt""KIt_l“[-rf‘&ePSfi?l‘t'{;L_.j] 481: 7"91\1'.‘._‘{29"3’ '-I‘.O'J‘jx'*/

'j‘ee"é_ee"_ .



: Appendlx F to Parl 135—Au'plane Flight Recorder Speclﬁcehon—{.‘outmued
. ' ) The recorded valuss must meet the dasignated mnqe. reaol'mlon. and eowracy reqmremenu during dynamic and static oondmons Al data reoorded mum be carrelated In ime to wlh‘lin one second

I3

| Parameters, .

. Range

Ac'c‘:‘;;l'ra'oy; (s”en_so_r lh’pjm)r '

Seconds per samptang
' mterval e

. Reso!utlon e

Flemarks

MLS Azrmuth or GPS
Lateral Dewauon

5 T

L 28. Glldestope Dewatlon..
- MLS Elevation; or GPS
Vertlcal Devrahori

29 Merker Beacon Pas-
sage.

30 Master Warmng

o, A|rlgrourjd 'sensor (prl-

_.mary airplane: system
" refarence nose or mam
G geans o

32 Angle.of Attackr (If
measured; directly).

33, Hydrauilc Pressure
Low,. E'ach S'yetern

< Groundspeed. ......

0 35. GPWS (ground proxlm-:‘

ity warning system).

36 Landing Gear Posmon
or Landing gear cockpit
cantral selectian, .

- a7 Drift Angte

- 38. Wind. Speed

~. fion,

ec-

- 39 Latllude and Longltude -

40. Slic‘k-'s’haké'r end push-
of activation.
41, Wlndshear Detecllon

42, Throtﬂelpower Iever :

.. position, - ;
43, Addmonat Engme Pa~
rameters

+—400. Mlcroamps‘or -
avallable Sensor range-

as mstalted += 62° e

= AOO'Mrlcroamps o

avaulabte sensor range
‘a8 nstalled;
0 9 104 80° 1o i

'Dis'crete "dn“ or “off ...

Dlscrete "

As mslalled +—3% rec-

ommended‘

As mstalled +— 3% rec-‘

/ommended

T

0 3% of full range

| 0.3% of full range ..

,_,“ T

-Di'si::r'ete-'_‘aijrﬁ ori . -

1 (0.25 retommended) | -

.Dlsérét‘e(s)"-"on" or "oﬂ“

Discrets’ "wemmg" ar
g,

Full TaANGE iveierereseunsncres - -

As mstalled

'; ',':‘grgund'-.'.’ AR
As i lnstalled ........ crsiiemiorss | ASINSHE . |2 or 0. for airptanes op- | 0:3% of full range .........
“i| - erated under - S
. R |- §135.152().
Discrete or available H=5% Cerprrienimisinereneses 12 0.5% of full rangs.
: sensor range, “low” or . fel ‘ .
. "normal”. - A B -
As installed ..., Most Aocurete Sysrems gL P, 0.2% of full range. " -
TN | installed, . | S EaS |
Discrete.'warning” or . 1 iemsssnsissssrssensmrsssaniivessss
o : 1
Discrete 4.
As installed - . | AS Tnstalled” 4 o1° R
As installed “......... ;| As instailed ... | 4 1 knot, and 1 0% et
AS INSINE e | AS InSENRT v 4.

] 0.002"‘,‘0I‘ as mstalled

. 1 for éach Iever

Each engms each sec-

_._‘or!d

| 2% of full range ..
2% of full range l

i [ A smtable oomb

For autolandfcategory 3 operataons Each system.:r

: should e recorded: but_arranged so"that at
“least one is recorded each second. It is not
‘necessary to record ILS and MLS at the same
time, only the approach aid in use need be re-

- corded.

For auto!andfcategory 3 operations. Each system
- shiould be:recorded bul arranged so that at

" least one is recorded ‘each second.: It is not-
. rigcessary to record ILS and MLS at'the same

1 time, only ihe approach ald in’ use need be re-
" corded. - .

'A smgte dlscrete is acceptable for all markers

Record the. rnasler warnlng and record each
. warning that cannot be detarmined-from other'
parameters or from the cockpit vonce recorder

it teft' and nght sensors are svailab!e, each ‘may
‘be recorded at-4 or 1 second Intervals, as ap-
propriate, 50 as 1o give a data point at 2 sec-
onds or 0.5 second as required :

i corder capaclty i§ limited in which case a single_
discrete for all mods is acceptable.

A suitable oombmatlon of discretes should be re-_‘:

. corded

:Provrded by ths Prlrhary Navlgailon
erence.- Whera capaciy- i
gitude resolution'stiould be 0.0002°.;

1 A suitable oommnatlon ol dlScretes to- deterrmne !

activa"on

For alrplanes with non—mechamcally Imked cockpnt-
_engine controls.

Where capacity permﬂs.‘ the preferred prlonty s
" indicated - vibration level; N2, EGT, Fuel:Flow,
* Fusl- Cut-ofi ‘léver pasition and ‘N3, unless en—‘_-

! gine manufacturer recommends otherwise: :

LN :
Wooeo e e e

ioh. of d|scretes K nless re-'

y A
permits Iatltu_dellon-j.

oovaE

sﬁﬁgzelnsggjp'gé Seny ','-za_s];" “J1 Amf *Aepsingl-/ 261 ON 'Z9 "roﬁj‘/'_':a;s;ﬂex.'m??é} '




I

.47, Selacted barometric.

56 Mulifunction/Engine.
57. Thrust command

L Syetem‘neference. '

-68. Breke Pressure (latt

~ 70. Yaw or sideslip argle -

44 Traflic Alert and Colii- |

sion Avcldence System )
(TGAS)

45, DME 1 and 2 Distance
" 46, Nav 1.and 2 Selecied

_Freguency.

© . setting..
48 Selected allitude .
.48, Selecled spesd ..
", 50. Selected Mach

o 51, Selected vertical speed

- 52; Selected-heading *.i......
53. Selected flight path. ...,
54 Selected declsmn S

" height, " L
55 EFIS display lormet.....g

- Alerts Display format, -

58. Thrust target ..

/59, Fuerquamuty m CG
Ctrim tank; -

" 80 Primary Navigation

61 Ice Detectlon

Mpasberrrrere

62 F.ngine warnlng each X
engine vibration.”

63, Engirie'warning: each '

- engtne over temp..
64. Engine waming each
_enging oil pressure low.
65 .Engine warning each
- ‘angine over speed.

. '66. Yaw Trim Surface- Po- '

sitlon

67 Roll ann Surface Posi-
tlon

_and right).

~89. Brake Pedal Applfca-.

‘tion, (left. and right).

71. Engine bleed valve po-
S|tlon. oo

Y

e | A inBtaled oo |1
0500 NV o As installed ... PR AR
"] Full range  As installed. ... L ST UL RO
| FUl RANGE sussierrammmenneres | H =B cnveieeriensaeessionsen | (4 per 84:86C.) wuuminens.ns | 0.2% of full range.
: | Full Range ... | #H=5% o 1 i | 1008,
[Full Range. . | HT5% . Tl [ R w1 knot.
-| Full:Range . 1 #=5% .. RN e 501, SR
Full Range . +f~5% g I ‘| 100 ft/min. . -
_ ‘Full Range ais | H—5% 3 DA
. Full Range . N H—5%- o I ) L
_FuII Hange_. YA LT ;| 64 ) AR e
'_D_lecrete{s)'—" o o | a
| ‘Disorete(s) i |4
Full Range . 2% .. 12 | 2% of tull range,
Full Range . - | H=2% ... 4 S + | 2% of full range. . ‘
Full Range wersremnnnrreeniene | H—5% 0, LT LT N R— 1% of full range.
| Discrets GPS, INS, © - 8 oo — ’
- VORIDME;MLS, - © .| R
-Loran C, Omega, Lo~ . | |
calizer Glldeecope s
‘Discrete “ice" or “fip . 1| ..... 4. _
Ciee
Dis«:rete evsrenmnniaiiesess | sivrssssiebeenibenni s 1. ' i
Dlserete eeerosin . b
I o . . .F 3
: ‘Discrete Bupaiiesy eiteisreareangetesieageas b aaaanaa 1.
i ;- . ic j--“
Fu|| Range cepevivmireessseees | H—3% UNIOSS HIGROE | 2 icivnricanensmsismsinsnssssnees 0.3% of full range, - -
Accuracy Uniquely )
Required. : ' - :
Full Range ..................... +/-3% Unlass Higher [ 2, o 0.3% of full range.
Accuracy Uniquely ) N a S
] .| - Required. ;
‘ Aeir’tst'alled iot| 41— 5% : 1 .
Dlscrete or Analog ap- = 5% (Anetog) 11 -
- plied"” or “off”.” e A i
.| Full Renge +I 5% N .| 0.5%
Discrete "open" or " g eeens q-
“cloged”. - - S

oE Discretes should =show the dleplay system status

. | A suitable combination of diséretes 1o determing

- To determme brakmg applled by plrots

: A smtehle oombjnatlon of dtscretes should be re--

termine the status of—Cemblned

-~ corded to -dete
e Control ical ‘Cantrol, Up Advlsory, and’
-down_advisory. “(ref. ARINC Characteristic 735

- QUTPUT. WORD.}" _
1mile, 7.
Suﬂ‘ ment to deterrmne selected trequency

(eg -off,-normal, fail, composite, sector plan.
“nav-aids; weather-radar, range, copy. S

tDiscretes should’ show the display. system status
“(8.g.,.off, normal, fait, and the identity of display
pages-for’ emergency pro edures need ﬂot be
* recorded: : A

R H

~ the Primary Navigation System reference. . . -

To determlne braklng eﬂort apptled by pilots or by
“autobrakes. -

" 'Aftachment 6E, . TCAS VEHTICAL RA DATA '

suouetnﬁtlpﬂe o 7 soer 2% Al Aepas T T z9 oA / msamu "

TOP8E



o . The reeerded values muei meet the deslgnated renge resoluhon and acmracy requnrements during dynamic and stahc condluons NI data recorded rnust be conela\ed in tlme o within one seeund.

Appendlx Fto Part 135—Airplane thht Recorder Speclﬁcation—(]ontlnusd

Parameters - --Range'w?- ‘ '_A_ccurecy (senso’r’inpul) Seeondﬁ‘ eercaelamplmg_ - 'Resoluilon‘ ' Th Remerks Lt
72 De—tcmg of anti-icing’ Dlscrete “on" or *off” . 4. :
* . system selection. i : i R S
73, Coriputed cenler of ) Fult Range _(1 per 64 sec) R 1% of tull range, ] :
gravity.- ) o I T
. 74. AC electrical bus slatus, Dlscrete power“ or “off"| N4 Each bus.
- 75. 5o} electrlcal bus sta- Dlscrete power" or “off" |- 4. AR ‘| Each bus.” - -
Co lusy S : oo 1= S
78, APU bleed valve p05|— . _Discrete open“ or ' . 4,
- tion, : " tlosed”. . P 1. 2

77. Hydraulic F'reseUre Full range .., +H =% Te .. 100 psi
-(éach system), ' R _ S :

78 Loss of cabln pressure ._Dis',crele‘"loes’_' _or;"n_or-_. R

1 maln : o

79, Compuler fallure (criti-- Dlscrete “Tail” OF MOP | ceesiinrasiisisannsiie e s 4,

rl::el flight ‘arid englne con- | - mel” . S o '
. "trol systems). - 1! ) N R
.'BO Héads:up display Dlscrete(s) on or oﬂ“ ieaasstivanres |4

" {when an information | o
. . source is insfalled).. - - TR L B o

81, ‘Para-visual display. Dis_crete‘(s)"‘f'on" o'r'.“off',' Carapansasinn 1, )
“(when‘aniinformation’ | ot e el T T o

- sourceisipstalled). - - [ 7 T 1~ T T Lo

82; Gockpit trim control - - | Full Fi'a_ﬁ'g‘e’........;....'........ T S S, T civcitmnineiemieieines | 0.2% 01 fUll FENGE o1ivenens Where mechamcel fnedns for control mputs are
mpul posulton—pnch T 4 R REEE RN I " |. not” available, cockpit display " trim posmons

. B . 1. S . should be recorded.. . -
' 83 Cockplt trim centrol o Fu!l Range S H 8% hvrrnseirrsemierianions 1 02% of tull range ........... Where mechanical means for. control’ inputs’ are .
Input posmons—roll L : ' . not- avaliable;. “cockpit’ d|sp1ay tnm posll:ons
e . . ‘should be recorded. -+ =~ o
84 Cockplt rimmy contro!w L F_ult.-R'ange rdeessisesnsingenis +=58% Lo A i 02% of full TENGS eiunnin Where . mechanical: means for: control Inputs are
' |nput posntlon--—yaw : . : not avajlable, - oeckpit dlsplay trlm positions '
: e T : shoild be recorded.. -

85, Tra:llng edge flap and Full'Range. .....ccomnvvnns | +1—~5% 2. i 0 5% ef ful] range .......... Trallmg edge-flaps. and cockplt fiap oontrol posl-:,
ceckpst ﬂap control pOSi— e ’ b ) tion may each be sampled alternately at 4 sec--
hon LB _ L P . ; ong mtervals to provldeasample each 05 séc—'

86 Leading edge ﬂap and ,Fu_ll Range or Discrele .. | 4/ —5% iwudivuisiiiinmns L [R st | 0.6% of full range.

cockpit flap control pOSI- A o Co : AT
~tion. S T | TR R B
87 Ground sponler posﬂion‘ Full 3_Rangejor-diseréte o | #—5% wioc | 0.2% of full range.
andspeedbrakeselec- DL T o S T S S
fion.. -, - . - B T )
. 88 Al eockpit ﬂlght control Fuli: Range | +—-5% 11, -1-0:2% of full range ... For fly-by-wure flight control systems, where ﬂight
|nput forces (control 1. Control wheel +! 70 g . 1 S v control surface position is a function of the' dis~
" wheel, conlrol column,-.. : s, .p[aoement of the. control, input devics only, it is
) rudder pedal) N E :COntrol Column +I .| .- riot:necessary to' record this parameter, For air- |
) =857 - 'p[anes that have a flight control break away ca- |
i Rudder peda! +I 165 pability’ that “allows. aither pllot 1o operate-the |}
lbs o « | control iridépendently,” record both conptrol force [
o e i |nputs. The control Iorce ifiputs 'may e sam-
e -|.. "pled. altemately once.per: 2 second o produce_.:
- |- the sernpllng interval.of 1. R,

T T T T e [ o A e v

suo




Federal Régistm' / 7V01_. 62, No. 137 / Thul:sd'ay,_ July 17, 1997 / ques'a’.nd Regulations . 38403

{Revisions to Digital thht Data Recon:lers, ) . . . : .
Firal Rule; Docket No..28109) Lo - C : L o o .
Issued in Wasthgton, D.C.on July 9,1997. : e :
‘Barry J. Valentine, - P L L . R
o Actmg.Admmstmtor : S . S e S T T
"[FR Doc. 97-18514 Filed 7-10-97; 3:03 pm]. ' ' o . oo o -
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44408 Federal Register / Vol. 62, No. 162 / Thursday, August 21, 1997 / Rules and Regulations

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Parts 121, 125, 1297and 135

[Docket No. 28109; Amendment Nos. 121—
266, 125-30, 129-27, 135-69)

RIN 2120-AF76
Revisions to Digital Flight Data
Recorder Rules '

AGENCY: Federal Aviation
Administration, DOT.
ACTION: Final rule; correction.

Correction

In rule document 9718514 beginning
on page 38362 in the issue of Thursday,
July 17, 1997, make the following -
correction:

FOR FURTHER INFORMATION CONTACT:

[Carrected]
1. On page 38362, in the first column,

" under FOR FURTHER INFORMATION
CONTACT: in the sixth line, the telephone
number “{202) 267-8096" should read
*(202) 267-8166".

Issued in Washington, DC, on August 15,
1997.
Brenda D. Courtney, .
Manager, Aircroft and Airports Rules
Division.
[FR Doc. 97-22262 Filed 8-20—97; 8:45 am}
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Parts 121, 125, and 135

[Docket No. 28109; Amendment No, 121-
266, 125-30, 129-27, 135-69)

RIN 2120-AF76

Revisions ta Digital Flight Data
Recorder Rules

Correction

In rule document 97-18514,
beginning on page 38362, in the issue of
Thursday, July 17, 1997, make the
following corrections: .

1. On page 38363, in the first column,
in the 14th line, insert a period after
“Recommendations A-95-26 and -27",

2. On page 38366, in the second
column, in the eighth line, “SA227.TT"
should read “SA227-TT".

3. On page 38374, in the second
colurnn, in the second line above
paragraph (4}, "“alternatively” should
read “alternately”.

4. On page 38377, in the second
column, in the eighth line from the
bottom, “or” should read *“of .

§ 121,344 [Corrected]

5. On page 38378, in the third
cclumn, in § 121.344(a), in the second
line “(1)’ should read “(1}.

6. On page 38379, in the third
column, in § 121.344(b)(3), in the sixth
line “August 20, 1997” should read
“August 20, 2001,

7. On page 38380, in the first column:

a. In §121.344(c}{1}, in the 10th and
the 11th lines, “August 18, 2001”
should read ““August 20, 2001”.

b. In'§ 121.344(c)(2), in the last line,
“August 18, 2001” should read “Aungust
20, 20017,

§121.344a [Corrected)] .
8. On page 38380, in the third
column, in § 121.344afa):

a. In the seventh line from the
bottom, “August 18, 2001" should read
“August 20, 2001,

. In the second to last and last line,
“August 18, 2001 should read “August
20, 2001,

9, On page 38381:

a. In the second column, in
§121.342a(b)(2), in the last line,
“August 18, 2001” should read "“August
20, 2001". ‘ '

b. In the third column, in ‘
§ 121.344aff}, in the second line, “July
17, 1997", should read “August 18,
19977,

Appendix M to Part 121 [Corrected]
10. On page 38382:

a. In entry line 2., in the Remarks
column, in the second line, “operation”
should read “operator”. :

b. In entry line 3., in the Range
column, the entry should read: 50
KIAS or minimum value to Max V., to
1.2V.p".

. In entry line 6., in the Range
column,”+/-7°" should read **+/-75°".

11. On page 38383, in entry line 18,
in the Range column, “+/-lg"”” should
read “+/-1g"”. -

"12. On page 38384, in entry line 28,
in the Remarks column, in the second
line, “by"* should read "“but”.

§ 125.226 {Corrected]

13. On page 38387, in the first
column, in § 125.226(a), in the second
line, “{1)*”’ should read “(1)".

.14. On page 38387, in the third
column: = :
a. In §125.226{a)(72), in the first
line, “‘and’’ should read “or”.

b. In §125.2686(b), in the last line,
“August 18, 2001—"" should read
“August 20, 2001—"",

15. On page 38388, in the first
column: )

a. In § 125.266(b)(3), in the sixth
line, “August 18, 2001.” should read
“August 20, 2001.”.

%%lln §125.266(c)(1}, in the 10th and
11th lines, “August 18, 2001” should
read “Angust 20, 2001".

c. In §125.266(c)(2), in the last line

- “August 18, 2001." should read “August

20, 2001."”. .
16. On page 38388, in the second
column:

a. In § 125.266(d)(1), in the sixth
line, “Aungust 18, 2001 should read
“August 20, 2001”7,

. In §125.266(d)(2), in the last line,
“August 18, 2001.” should read “August
20, 2001.”.

Appendix E to Part 125 [Corrected]
17. On page 38390:
a. In entry line 3., in the Range
column, the entry should read: *‘50
KIAS or minimum value to Max V 4, to

~1.2V.p "

b. In entry line 12a., in the
Parameters column, in the third line,-
insert an end parenthesis after,
“systems.”

18. On page 38391, in entry line 24.,
in the Range column, “-50°C to -90°C"
should read “-50°C to +90°C"".

19. On page 38392: _

a. In entyy line 27., in the Accuracy
{sensor input} column, add leaders at
the end of the entry ‘“As installed +/-3%
recommended”.

b. In entry line 28., in the Range
column, remove the period after “to”.

20. On page 38393:

a. In entry line 44., in the
Resolution column, remove the entire
entry and insert it into the Remarks
colummn for the same entry line.

b. In entry lines 61. through 67., in
the Seconds per sampling interval
column, remove all periods and add
leaders.

21. On page 38394;

a. In entry lines 70. through 72. and
78, through 81., in the Seconds per
sampling interval column, remove all
periods and add leaders.

b. In the entry line 84., in the
Accuracy {sensor input) column, “+/

- 5% should read “'+/-5%"

§ 135.152 [Corrected]
22, On page 38396:

a. In Sne first column, in
§135.152(a), in the seventh line,
“crewmembers” should read
“‘crewmember’’.

b. In the third column, in
§135.152(h), in the seventh line,
“indicated’’ should read “indicates"’.

Appendix F to Part 135 [Corrected]
23. On page 38398:

a. In entry line 9., in the Remarks
column, in the first line, “sufficient”
should read “Sufficient”,

b. In entry line 10., in the Seconds
per sampling interval columnn, after “1"
remove the period and add leaders.

¢. In entry line 12a,, in the
Parameters column, in the third line,
insert an end parenthesis after,
“systems.”

d. In entry line 12b., in the
Accuracy (sensor input) column, in the
second line, after ““Accuracy” insert
“Uniquely Required.”.



