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whose type ceruﬁcates apply to Lo
airplanes still in production, be” - -
equipped to' record on‘a flight data =
recorder system, as 8 miniruam, the
parameters listed in “Proposed. - --
Minimum FDR Parameter Requn'ements
for Airplanes in Service” plus. any other .
‘parameters required by cuitent. L
régulations applicable.to each: = .-
individual airplane. Specify: that the

o DEPARTMENT on= TRANSPORTATION  SUPPLEMENTARY.INFO

Federal Aviation Admmlstration T o
, L L Statement of the Problem’
_‘ _g-14 an Parls 121,

The NTSB submltted

: "?jgoocket No 28109, Amendmem No. 121-
" 266, 125—30, 129-21 135—69]

: .nm 2120-AF76

: : : P lanes be'so equipped by’ ]anuary 1;-
) Revisions ) Digltal Flight Data IR "by twa’ d1£ferent air, camers. nfege%é‘?tlagg;h ne olngeeie%ﬁfre“rlgggtsﬂfuyt -
; :-'Reeorder Rules T N V.arrplanes wete eqmpp od-v regardless:of Stage: 3boompl1ance stat:.us
R R nolater than Decemiber 31, 1999:
. AGENCY: Federal Av1at10n T did the FDR provide sufﬁcren (Classified as Class IL, Priotity Acuon]

. Admrmstratron, DOT
""'.Ac'non Final rule. o

. mformahon a’bout an‘plane (Récommen dation No.- A—95— 26) -

“II: Amend; by December 31, 1995, 14 <

— %;;g?ﬁﬁ::eﬂm‘ifxe.m : CFR121.348, 125225, arid 135.152to .~ +",
- SUMMARY Thls document revrses and - gither accident. - Tequiré that 3]1 airplanes operated: under' R
- updates’ theFederal Aviation * Sl 14 CFR parts 121,325, or 135, havmg

© ap ..~ The history of aircraft acci 5 df hich

.'Regulations to require that certam S the lack of informiation that hz or more seats and-for w. an’

otiginal airworthiness certificate i is..
received after December 31,1996,
record the parameters listedin~ .
“Proposed FDR Enharcements for “.~ = =~
NewlyManufactured Airplanes”ona::
flight data recorder having at leasta 25- o
hourrecordmg eapacity; (Class:ﬁed ag oo
Glass 11, Priority Action) g
_(Recommendatlon No. A—95—27]

FAA Hesponse to the NTSB
Recammendattons T
_On March 14, 1995 the FAA .
ublished in the Federal Reglster ac
notice of a:public hearmg and solicited
. public comment concerning the NTSB
- recominendations. On April 20 1995 _
“the:public hearing was held in SR
Wash.mgtonl C. Elght speakers from T
the aviation community made ™7~
‘presentations. Copies of the - . < E
presentations have been placed in the
docket for this rulemaking.- - -
-+ After considering the mformatron AR
tained through'the pubhc forum, the Y
‘AA’responded to the NTSB: ~ o0
recommendanon.s A sun:u:nery of that
response was published in Notice No
96-7, and is summarized here: -
" Inresponse to Safety . S
Recommendatron A=95-25, the FAA et
ted that it agrees. that Boeing 737 - R
airplanes that operate under 14 CFR. part' o
121-or 125 should be-equipped with -
ﬂ.rght data recorders that mclude, asa Lo
minimum, the parameters referenced in:
- “this safety recommendation. This .
i, proposed mlewould require all Boeing
“:: 737 airplanes as well'as certain other
airplanes operated under 14 CFR parts St
121,°125; or 135 having 10 of more seats. - . "
= tobe; equipped to record the parameters: ~
that were specified by the NTSB: R
‘The FAA received enough valj
m.formahon from: fhe publicto: - ..
determine that the: schedrﬂe for retro
5 completron by December 1 'i1995, _

" ‘sirplanes'be equipped to’ ‘accommodate o inhibited proper mveshgata
-~ additional digital flight data recorder . . " causes is much broader
~(DFDR) parameters These rewsmns " expetierice with the Boeing 7 i
- follow aseries of safety - ».x - [ Historical records. of airplane: inci
" recommendations issued by the. - . suggest'ﬂiat-'addiﬁona-l,' ‘reliaEI !
- National Transportation Safety Board .
" (NTSB), and the Federal :Aviation
‘Administration’s (FAA)’ decrsron"that
. the DFDR rules should be'revis
- upgrade recorder capabilities in nost
| transport airplaries; These revisions wil
- “require additional informationto-be
"-collected to enable iore thorough
. accident or incident: mveshgatmn and t
" ‘enable mdustry to predict certain trends
.and: ;nake necessary modlficatlons

collectlon requlrements 10, m_elu eall:
- tete n ffecuvelybe

DATEs Eﬂ%-ctwe date August 18,199
_'»'C.omments on the Paperwork Reducti
Actissues presented in this documen :
.. must be received by September 15 i
1997 : i

- ADDHESSE.S Comments on’ ﬂ:us nohce
sshould'be mailed; in triplicate to: -
‘Federal Aviation'Administration; OFfi
"of Chief Counsél, Attsntion: Rules . -
" Docket (AGC-200), Docket Ne. _28109
800 Independence Avenug SW.,
N Waslnngton, DC 20591 Comments L
*'delivered must be. marked Docket No
- 28109. Commients may also be:.
" submitted electronically to-the B
- following Internet address: Q—nprm
- cmts@faa.dot.gav: Comments may-be.
-_-_‘f-:exam.med in Room 915G weekdeys,
o except on Federa.l hohdays, betwe T
8:30@.m. and5pm,_ e

= FOR| FURTHER INFORMATION. cwmcr-\

'Gary E. Davis, Air Carrier Operations.
‘Branch [AFS—ZZE)) thht Standards: :
- Sérvice, Federil Aviation

Administration; 800. Iridependen
- Avenue, SW; Washmgtdn 2,4
, —telephone (202) 26 ‘

g cers
- not. reqﬁ-j uired by the current regulations
Ilowmg recommendanons

-.-'pIus the . folIowmg paramete
. accelerauon, fhght contro_l inp

2 2p!
- transport category a.u:planes operated
;,.un‘der 1 -CFR parts 121, :l:25 or 135
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o _ Tesulted'in substantislairplan

- . proposed in response to NTSB: -
* " Recommendations A~95-26° and =27

L heving 10°or moré' seats for- which s an:

L Comnuttee Pamcjpatzon

. America; General Aviation

U wasi wtedt'
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38;36-3; o

; ,‘could not be met The proposed date
would have unposed an extremely: -

. aggressive retrofit schedule that; }

" were physically possible; woull

d'very ]ngh: associated

. q
airplanes be :
of these airplanes might ha

* expanded’ Tequirements. that’were

" .« Inresponse to.NTSB recommendauon

" .. A~95-26, the FAA agrees that airplanes _

still in production should be required to

© . be equipped with DFDR’s that record; as
& minimum; the paramete : hst_ed in. the 3

B "NTSB. recommendatmn
In response to NTSB: recommendanon

i /A=95-27, the FAA agreés that anplanes

* operatéd under parts 121,125, or 135

~ - original airworthiness ceruﬁcate is”
- received after Deceniber 31,1996, -

. “proposed FDR Enhanicements for

Newly Manufachired Airplanés™ ona: -
- flight data recorder hﬂvmg‘at leasta 25-
" hour. recordmg capam T

“Aviation RulemakmgAdwsozy T

. After reviewing the comments
< submitted pureuant tothe NTSB. /'
e _recommendatmns and listening to the
“presentations; the FAA determined: that
‘it would be beneficial to have'aviation
" industry personnel dssistin. anyzrelated
S ’rulemalangeffortsYOn Jane 27, 1995;°
. the FAA published a notice in‘the*
: Federal Register that the’Aviation
" Rilemaking Advisory Comimittee:
(ARAC) established the Flight Data -

" Recorder Working Group (60 FR 33247}, 'y

. which included members representing -
the Air- Tra.nsport Association,; s
Agrospace Industries Assoeiation of i

Manufactirers: ‘Association, Regxona
- Airline Association; Air Line Pilots- .~
.+ Association, and th¢ FAA. Thé NTSB .
— participate in working "
-+ group effortsinan: adv1sory capacif
_“The working group’s task was
' recommend to ARAC tulemaki

o ‘proposals or other altefniatives that -
would: setlsfactonly address the. NTSB

recommendatmns The C could

_‘ remminendahons o 'the” ,'aftd the ©
FAA Wwould deterniine _whether to 1ssue

A propusal based on the ARAC

~The DFDR Working Group met ove'— [ 'comnients on the requirement for
eral months. While” ' recordation of lateral’ atic
airplanes-with ofie or two engines. T

states that to the Best of itg ]mowledge, ‘

- thecourse Vel
&Ny ing flight =
'.Vdata"recorder upgrades were' settled no’

“ 'formal recommendatmn was forwarded
. to the FAA by'the ARAC. A full - '

o Notlce 96—-—7

_been placed in the docket. Although - -

. Suppfemental Notrce of Propased 2
£ No

o - should record the parameters listed i in’ Rulemaking, SNPRM

a determmatmn regard.mg aﬂ Tour
'+ issues, the agency: pubhshed
*  supplemental _proposal'on Be ember 10
- 1996 {61 FR.65142], an

- .Dzscussmn of Conunents to theNPRM

discussion of thie issues conmdered b

. the workmggruupwasmcluded’inm_

O Iuly ‘16 1996, the FAA_ ubhshed

~" - an NPRM addressing revisi¢ns to'digital

R ﬂrght data '

undergo a second retrofit to meet the "7 -
""" amendroents. The proposals were based

~ " on Tneetings attended by FAA; ARAC

order rules and solicited -
enit to the proposed ...

and NTSB personnel. . Twenty-six -

. comInenters responded each addressmg

multiple issues. Their comments have -

numbered cornments in’ the-docket -
indicate 28 commenters responded,’
several submittals were duphcates_
Comments to the;NPRM are’ dxscuss d
in detail in'the. “Drscussron of :

Commients to the NPRM” secuon of thxs
document

Asa Tesult of some carmirie:
1eceived and firther analysis within the
FAA,the. FAA defermiried that some”

"+ issues not included in the NPRM, but -
" related o the proposal, should have
7 beenr mclu.ded These issues included:"
. (1) Applicability of the requirementsto
airplanes placed oi the operationis

spemﬁcatmns of'a U.S. operator aftera

certain date; (2) a'compliance date for -
. certam aucraft thatm\;st be retroﬁtted o
‘ o

urrently requi -.
three of the 1ssues were. not mclude i

thht Systems" ngmeenng, Inc

" consider to be cost beneﬁcml '

96= - upgrade if1-a tinely iranner, upgrades of | o
" its units should be scheduled a5 soon as. -
‘possible aftér issuance of the final rule.”
‘- It emphasizes that it can‘not guarantee '
- timely accomplishment for'any order -

- discussion of other comments ~ > 7
‘concernitig the-economic impact of thls S
, - rule-are contained in the Regulatory” ~. -

- Evaluation section of this preamble: -

. parameters appears to have been -

the "u-ade-m” program to upgrade from - -
dual to tri-axial accelercriieters: was '

* .considered, biit'is not curfently-
‘availableand it déubts it'will ever be .
~* " The comifieniter estimates the €0t of- t'ﬁe
" tri-axial accelérometer to be $3,000 per -

aitcraft plus associated engineering and -
-installation costs; The' cemmenter e
believes that the accelerometer -
inforiation can he obtained thro

-analysis of other availablé data. In

‘addition, the commeriter states that tor "
require a sampling rate of twice per - -

"secqnd (rather thian the current once per' o

second) as proposed for ¢ertain -
parameters may generate costs to
industry that the commenter does not

'FAA'Response: The FAA.

. acknowledges that this iule wﬂl place
. sofie economic burdens on: operators: -
" According to information recelvedby s
‘the FAA; however, the $3,000 per- " -
.- aircraft for a tri-axial accelerometer i isa . :
. maximum ‘cost for & new nif; which, in
.. practice, the 'FAA maintains‘will not be
- installed in all'cases. Rather; ‘modified

units will beiised wherever possrble o
The FAA' ‘doesnidt’ agree that the "

. commenter’s proposed method of -

obtammg the information: through
analysis is a reasonable altemauve that
would satisfy thé NTSB - :
recommendation. No changes have been

-made as a result 6f thlscomment

Patriot Sensois and Coritrols - -

: Corporatmn (Patriot) comments that 1t

would cost. approxunately $2000in - '

- 1997/1998 dollars to upgrade the: Iaterel :
* acceleration Sensor from a dual axis to :
-a tri-gxial cenfigumtlon ‘Patriot :

emphasmes that to- aocomphsh the .

received later than 18 months pnor 10: ’?f

'the fina) date bf ompliance; -

-FAA Resporise: The FAA appremates . '

¢ the comment from Patriot; the FAA. -
" notes that thg'eosts for modlﬁcatlon_of

existing uhits  presented by the - :
" colimenter‘are approximately’ one thrrd -
less than those presenited by the: -
operators for hew itnits. Further -

AVRO Internatiohal Aerospace
comments that the proposed list of i

developed to address a specific type'of a

. airplane that has experienced a small*'
- number of dccidents; and’ thatthe - :

proposed list: drameters may not be

“. the most appropriate for-general -

apphcatmn AVRO also states that 1he

1 ]
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European codes havebeen forrnallzed
~ for adoption: through JAR Ops and. that
it considers the FAA’s action to extend. .
: reqmreme__ts:be ond the EUROCAE . . :
‘ ndards. (ED—55] mtheut afull’
= consultauon with JAA authorities.to be-.
contrary to the spirit of the JAR/FAR
. Harmonization pro
. .- FAA Response:The F
: acknowledges that the: requzrements

. proposed in the NPRM could appear to. . .
g follcwmg should be added to.

. Remarks column'in the appendices fer :

-~ have been/ developed, c_;add.tessa
" specific type of airplane; and expand
* to:merely include-all an'planes _ :
* However, the parameters propos H tc be
recorded involve functions of all.”

“airplanes, and:may provide data avera -
"+ :yaw: “Where mechanical means for

- wide range of incidents and. accr.dents__ ¥

*"Accordingly, in response to the NTSB -,

- recommendation, the FAA has mcluded
all transport category airplanes in tb.lg

rulemaking action. The FAA d:sagrees o

* that extended U.S. requirements: reqmre
~full consultation with- JAA authorities, -
“'The ARAC working group considered. .
‘current international standards where ..
. they exist, and realized that restricting,.’
_the’upgrades to ED-55 standards would.
- not satisfy the, NTSB recommendatlcn
- The standards. proposed.are harmonized -
_ with the cu.ment JAR- Ops, w]nch are -
based:on the ED-55 standards; the ..
additional U.S. requirements have no..
- JAR counterpart withwhich to... ...,
“harmonize. No changes were
- result of this comment. ..
“‘Aerospace. Industries Assocmtmn o
- (ALK): submits- techmcal comme
. editorial corments: regardmg

" typographical errors: For parameter 88, B

- all cockpit.flight control. input forces:
(ccntrol ‘wheel, ccntml column, rudder
. pedal), A_TA comments that the force -
" gensor accuracy in the. appendlx should
“be changed from. “#/— 5% to 4/ — 5%
or #/=15%. of actual; whicheveris: .
: greater or as'installed.” AlAalso. .
- -comments that the accuracy values in -
. ‘the appendix for the Force Sensor-Range |
- forWheel, Column; and Pedal ranges of
- parameter:as; should be changed to . . -
-iniclude the'words. “‘or as installed” after
the: numencal values. Also for
" parameter 88, AIA suggests the .
" following language be added to the
remarks column: “Force Sensor Range
: requu'ementg arebasedon FAR ... .
25.143(c).” Fmally, ATA suggests that

*‘the Force: Sensor requu'ements in the S

Accuracy. column for parameter 88 ..
- should be moved from the Accu.racy
' columin to-the Range.Column. ./, -

.FAA Response: During ARAC w rhng

. grou_p ‘meetings, NTSB representatives. |

made it clear that the NTSB: needs the: .

- full range: contrcl forces:to be recor
_as outlined in: e,NPRM' __ﬂ:t no

- exceptions. Force |

reqmrements in ﬂ'.'l.lS rule are not based .

*

Con the requxrements m § 25 143(c)
‘because slightly stricter requn'emen o
.are needed toyield: the desu‘ed R

X informaﬁonfcr. cCl :

“input position-—pitch, 83, Cackpit. tnm

“control surface pcsmen ‘The

’ recordmg of these parameters

“investigation, .. el
The FAA agrees that the Fo

- requ:rements for parameter 88 should. be.
*" moved:from the Accuracy. coluinr to:the -
“Range Column in the appendices;the
: changemreﬂectedmthxsﬁnalrule

~AlA also commented that the

parameters 82, Ccckplt trim comtrol -

control input pcsmon——-tcll and 84,
Ccckp1t ‘trim:control input posmen

_control, 1nputs are.not avallable, Cockplt
“Display Trim Positions shouldbe - -

‘recorded.” Its rationale for the change is-’
“that modern. transport aircraft do not .
. always use mechanical trim controls

FAA .Hesponse The FAA concurs and

and 84 hasbéen revised. -
Fmally, ‘ATA comments. that the

E language in.the Remarks eolimn ml_th,e

append:ces for, param ter 32, Angle of ..

: 'mccmplete and should‘.be[ .changed 10..
~read as follows: “If. left and
-are available, each may-

-3 cr 1 second mtervals

senaors

exther the. fhght ccntrol mput

rellablhty, 1cw level sig

unnecessary., Embraer alsd comments

" thatito be able:to-accommiodate 88 i

.. parameters, it 'wﬂl be necessaryto . -
: ord 64

one: capable.of record:ng 25

-ﬁgures for updatmg :
= hardwa.re

_both ccnt. ‘mput and surﬁace position’

: '.5—however, is: nct‘

: technology, and. expects ‘thern

_reccrdmg all 88 parameters.: .

- rule are expe"" : .
v safety ret\.u‘n,ma net m:med].ately be -

2 : 1 T commen 'concemmg eccnonuc ‘issues -
. ‘technical ccnstramts such assensor 5 e

: changes ere mad.e to the’ proposal asa :.

1 ¥ '."-the accele:a'uonre
2 upgradedmthe j

. change would have o] t'on
. current. recordérs’ becaus they alre
fmeet the ED-55.1¢

-ome . - investigators i
whch is not presently avmlable on the R

'cnal_‘

5 ‘-mvestlgahons support thi need for' thls

.. ‘data. Further, althouigh” 'NTSB has N
-used derived informati )

_some ﬁndmgs in, acc'd' n

'acc1dent 5
’I‘he FAA aclcuo r

sefisors may currently:
recordation of the as: c1ated  pa

* “the language in the Remarks column i in . d
"'_the appendiceés for parameters 82 83

more readily available within'5 years. :

. variables to support the determination | - -
of probable cause of. v

when. newly manufactu.red an*planes o

- The’ FAA acknowledge that the

d in this preamble under the
egulatory Evaluation.” No ™ ‘--

rtile fiom 0, 01g to
0.004g’s to be: cons1stent with the:

= requn‘emen’ts in ED-55. I tates that the :

to. cbserve an au'plan_ hou.ncmg on the
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- 23". aréde‘r;a-lekeg:st‘ ister ,:lfz- ;v.c&l'.-.:: 62, No. 187 /. Ihnrsda&#. July: 17, ﬁiﬁa? l..fliiile.é and. 'Restﬁaﬁbris i

]omts ofa runway durmg taxr takeoff
and lendmg as wellas other qmck oo

the EUROCAE’document ED-55. The
final rule reflects the change in the. -
resolution column of the- eppend:loes for
' and 18 1o read

¥ -'_erdmg requrrem
--involve significant software.
modification and hardware modific
of the flight data aoqmsmon umits

- two manufacturers state that the design
-ghanges weould.cost $108,000:per: ;, -+

aircraft for U.S. operators for parts.and
~'laber, in addmon to-down time:
-assogiated with completing the

~flexibility be introduced.into the . -
‘requirements, that-would. take 1nto ol
-:ageount.certain: design:features, such as
flight contro] characteristics or aircraft ~
sweight, In:addition, ATR states that .,
sharmohization with the EUROCAE ED—
5 requirements should be consrdered
' for the retrofit requirements. KNS
- " xFAA Response: The FAA - e
- acknowledges that theremay be .- °

1rect recordatron However, t_he :
' proposed-sampling rates; resolutio
“readouts; and parameter: Tist in'the _
‘NPRM represent:contributions from all ‘
“members of the ARAC working group.
“The:ARAC working group made every
. effort to matchi the requirements. in the
_proposal.to both the requirements in -
" ED-55"and the NTSB. _recemmendatrons,
-and-the FAA has determined thatthe |

drfferenoes are msrgmﬁcant for U.5.
* gperators. No changes were made as a

*result of this comment..... . > .

.. Airbus Industrie a agrees ' th the S
. statement in'the preamble of Notice 96—

- 7 that more-flight data yields befter.

.+ Tesults: when.investigative 2 authontres

© . are trying to determine the:cause. of an -

7+ accidentor-incident, It:suggests, . - -
" <~ however; that reqmrements for -
- recording. stick shaker/stick pusher, yaw
. or sideslip, angle, and hydrauhc ‘
- pressiFe gre not necessary because the -
rinformation can be derived: from other: -
date or\beotehuse the ,mformatlon is. not

irbus Industiiealso. suggests

that the rule should retain the-current. :
:.';-lan,guege that-wouldallow the: proposed
. terms “yecord” and “‘recorded”’ to be -

, - determined.” Inaddition; An-bus o
- . Industrie comments that it has- always
" instalted advanced:recording systems. on -
‘_‘ . its aircraft, but that aircraft already - -

" - parameters may not-be reoordmg all :

- -included in EUROCAE ED-55, and.
i «7: - 'states that anything-else-would
" e constitute’ disharmony with Eu.nopean o
- -'regulations: The commenterdoes not -
» ~oppose the-recordation of addmona.l
5. data, butwoulddiketo see-more 5
- -inferpational involvementto determme i

FDAUs), plus additional wiring.’ “The
- undeér the ARAGC process before =
.. additional perameters beyond ED—55 are

' added ;

modifications. . ATR requests that sor 2 revised so that:ay nt FBR’

o -aireadya:ecord the necessary paremeters,f :
-butnotat the specific. sampling or:
. resolutmn readouts hsted in Appen

- alternatives to.obtaining data.other than i

\; ) meetmgs, the NTSB argu d. tha
-'information gathered fror

;ust.rficauon pro ided by Airbus:.
-Industrie is not; suﬂiment to.overcome.. . .
‘the NTSB's arguments that information

replaced respectwely w1th the terms
““determine” and “‘able to'be :;

~requipped: to record 88 or more.

those proposed in the NPRM: Airbps

- Industrie.suggests- that the FAA J:eqmra' ‘

‘recordation of only those parameters

. :Accordmgly, there was no change to the '
- proposal as a result of this' commeni ‘

As previously stated, the FAA -

d).sagrees that international dlsharmony ‘

oCcurs as a result of thrs final rule. The

. ARAC: working group made every ‘effort

to make the propesal identical, where- - -
--applicable, to the requirements.. of ED- "~ -
- 55. However, the FAA has’ determ;med o

: 0 .
registared arrpla:u s,.and in. fact would .
‘not'satisfy the mtent of the NTSE :

“recommendations. Accordingly, the f -

FAA proposed ‘theadditional. .

- requirements. The FAA d.rsagrees wrth':‘ '

‘the suggestion. l:hatmere mtematronal e

what addition-data should be-included, regula

Airbus Iodostrlealso sdgg'ets that

résultin srgmﬁcant ¢cost savingsto’
' it ]eopaxdrzmg the

' iacknowledges’ thaI there may be L
salternatives:to obtain data other than

= diregt reoordanon However, the - .

S E proposed sampfmg rates, resolutlon

readouts, and parameter- hst inithe

mterpretatlon wag not as

‘. direct recordauons, as’ discussed’ above :
" Some industry representahves did not
- agree. After. di
-working group’
-to the NTSB recommendations.on..

farther discussion, the .

which this rulemaking is based, the' rule

" would be written with a requuement for
- direct.recordation of the parameters
~listed. Although Airbus Industrie-
- presents an-alternative. to.obtaining .-
_mformatron directly from:a flight

tecorder, the FAA has deétermined that

gethered from’ interpretation is not as;.:
relrable as drrect reoorda’aon

ed that, to respond ‘

M ang suggests:that the effort be-addressed.
.withinthe ICAO and-within the FAA/" -~
+JAA Harmonization Work Program R

; record 57 parameters effectwe

. 1 L
of the pmposed §i21. 344a(a

ement for newly

opposes the. rec |
.. manufactured:10-19 seat airplanes.tc

would reqi
a:.rplanes includg a: ﬂrght\f ; SR
-':acqulsrt:lon umt (FDAU) lus the

than adequate for the sizeand ... .

_comiplexity of any airplane in the, 10—19 _

‘. makmg isto’ proxnde i
: .regerdmgaoordents and incidents as_
“they occur, and it netes that 1019 seat.
_' - aireraft have no. Instory eoordents of -
. NPRM represent.t contnbutmns:frdm :
mdustry representatwes the FAA 8

,seat caj:egory, It ig t.he commenter 5.1

that tb.e money.‘. -

-'needed to comply with the proposed.

data .

"_regulations.could be better.spent:

. improving overall operatmns ‘It states.
‘thatan FDR will:
.of safety in the 19-seat airplane, 2 and .

. will probably diminish the level of -
 gafoty, becapse funds will be diverted to

ill not incresse the level ‘_

comply with: something of no value
versus something of positive value.

Fairchild also states that, if adopted, the -

proposal would have a: srgmﬁcant

. negative impact on the competltlveness'

of current.operators and’ mrplanes made-

*in the United States that are sold on the .
international market: Fairchild believes
-:the-proposed changes would increase ; L
-operating costs and-thus negatively .. .
affect future sales in both the United ...

.,-rStates and: forergn markets partlcularly

;0 customers in developmg mations. -
-3' _»Fmally, Fa.rrclnld Submits- some cost.”

) _.‘:-..
T P SO
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" mformahon, as well asthe followmg
- technical cominents:’
'+ _Fairchild recommends deletmn of "
' §121 344a (b} ‘and’(c}; whie ‘would
réquire newly manufactured mrplanes
. with 10 t0: 19 seats'to install enthanced. -
-DFDR’S. Fairchild-alse notes thatin

§121.344a(a)(1)(iv), a typogra hmalj-“fi
¢ Ypogap * The fdct that'aitplanes were ..

error oceuirs; the second: reference to
Appendix Bshould® 1nstead bea:
" referenceto’ Appendnc Moo

Fairchild points-out that tEe FHZZ? L

listed in parts121°anid 125 does not

. beloiig to. FancmldiAu'craft Inc as S

stated in the proposal S

.* ‘Fairchild requests that the followmg
alrpl'ane types be:added to‘the list'of -

airplanes that need not comply with the

) requn‘ements in§121: 344a, but i

. continue to comply with ‘the:”

. reguirements’in'§135,152: SAZZ?—AC
SA227-TT, 8A227-AT, and SA227-BC:

+ As justification, Fanrchdd submits that.

- these airplanes werg manufactm'ed prior’

* toOctober 11,1991 and" arenot SRy

commuter catego arrplanes
- FAA Response: Asstated-in. the
. NPRM, when the NTSB made its’
: recommendatlons in February 1995 the
FAA has not yet issued its rule that | .~
- fequires most airplanes: that have 10-19 °
- seats that were formerly operated under
. part-135 to-operaté-pursuantto:the-
requ.u‘ements 'of part'121 béginhingin
- March'1987. Because the purpose of that
rulemakmg action was to establish “one
" level of safetys’” the NPRM: assomated
with this findl rule, and all miles "
_developed ﬁ‘om this-point forward,. -
" reflect that agéncy policy. Recognizing "
 the differences between Targer axrplanes
operating under part-121 and those -
designed to carry 10-19 passengers, the
. FAA developed a special section in the:

" is not considersd sufficient tojustify: -

.a result of this comment. - -.:
“"The FAA agrees that the FI-I227 does =
' notbelong to Fairchild: Airéraft; Ing.,

fFaJ.IChlld Industries.- sy
3 - All typographical errors: noted by the.
- commenter have been con‘ected in, ﬂns

- increased from

: modxficatlons

" NPRM. Inthat‘document the’ FAA

. The FAA ﬁnds that msufﬁc:ent

* “information was submitted to ]ustxfy the

addition-of the following planes to-the
' list of airplanes that‘neéd notcomply:: -

__with'the’ Tequirements in § 121.344a, but

continué to’ comply with the.

- requiremeritsiin § 135:152: SAZZ?—AC

SAZ27.TT, SA227-AT; and: SA227—BC

manufactured befoie October 11, -1 991

their exclusion. No:chang

. and the-final riile has-been: revised: to
reflect the-airtraft isa product of

final rule::

. Southwest An-Imes (SWA} comments :
 that the language proposed-in ..

. '§121.344(B)(3) be changed to remov e

reference to.installation no later than ..
-the NTSB it the-importancé of

* information rétrieved from FDR’s, '

- believes *'the one size fits.all” approach '

the nextheavy Inaintensnce: check’ that
occurs after two s after the effect_we
date of the finakTule; The commenter

- beligves.the final rule; should only

. 'reguire compliance by the final ¢ date of
“the-rule and should not mclude_any

- milestones or restnchons. In additio

SWA comments that the samplm' ratesk
given in Appendnc M hav .

proposed by ARA
members, and at_the hlgher S

- FAA Respo.
the earheet

ssible'comphance titne .
‘in'the preamble to the

'NPRM to specifically address the ﬂlght. oper: pr

. .data recorder requirements for these.
. airplanes. The' ARAC working'group -

discussed and decided that the; mtent of :

the NTSE tecommendations 3 was to-:

capture all- -airplaites regularly.used-in’
commexcial service, including- ‘those’ that 4

‘begail’ operatlng underpart 12

begm.nmg in March:1997.
" The FAA disagrees with'the: - -

- suggestion to delete § 121:344a(h) and

{c) for newly manufactured airplanes. :

. The suggestion is inconsistent with the

- NTSB recommendahons, and no-
alterriative to satisfy the e
recommendation was snggested No o

" chiange was made asa result of thzs

- comment. = -

The FAA agrees thet ‘the second
reference to Append]x Bin o
§121. 344&(&)(1}[1v} is anexror; 1
“Appendix B" should réad “Appendxx
M.” The rule has been rewsed .

E accordmgly SRR

R accu.rames, and reoordmg mtervals be

ava.l}abﬁlty “The' proposed samplmg

a at ‘the' speczﬁed recording’ rntervals

- ‘using the'Loral F800 flight data "

_.recorder: Airborne Express states that :
© . 70%of its fidet is fitted-with the- Loral
. F800,and to Teplace these recorders. -
‘would ‘constitute an undué burden. The _
- commenter suggests that languagebe’
;changed to reflect that, except forthe -
Boeing 737, lateral acceletation should

not be required to'bé recorded unless
sufficient capacity is-available on the: -
existing recorder to record that ~ -~
parameter. -and that the recording 't ra.nges,

. Airberne Express asksfor olanficatlo_
. of the term ¢ capacxty asitis used 111

. dataas opposed to obtaining <
- information through alternahve S
rmethods Piedmont:-submits” examples of .

- be cost: beneﬁcml to reqmre recordmg

rates reflect those needed by the NTSB. : R
;. upto 17 parameters but-it disagrees that,'-‘“ T

: hmlted to fhose spemﬁed in Gurrent -

Appendix B'to ‘part-121; In addltlon

proposed §121.344(b)(1)([) s0 it can.

" - determine whethgr it'cén: comply w1th
the: pro%osed tulé langnage.

' According to- Loral

espons

* the' manufacturer'of tlie FA00 recorder, .
lateral dcceleration can be recorded for -
. the Airborne Express installationifa
_nonrequired parameter is removed. ﬁ:om
- theinput to the recorder, and. the -

existing spare;channels-are used. The

: _.term “‘capacity” refers to- the designof
. .a recorder-to’be able to récord a: eertam

number of parameters‘and store them

. for 25 hoursy For example, a recorder

may have a capacity to record 32'wps™

- ‘for 25 hours, 64 wps for 25 hours, 128

wps for 25 hours, efc. No changes to'the,
rule weremade as a result of thls ‘

_ comment i

to rulemaking is not an efficient or cost -

" gffective method. Piedmont: belleves the_ |
- primary reason for the rule is.two -

unresolved accidents that:were due: to

“loss af control: However, they donot:
‘agree that those accidents justify the~

proposal to obtain directly s recorded

two-aitplanes that will have to undérgo ~ -

ng” - some retrofit to:comply with the ruls: a5 ;

. proposed: Piedmont believes'that those
. airplanes‘are-clear examples that .
. existing: recorded data is adéquate for -
' actident prevention:and investigation, /- -

and that'the proposed’ reqtnrement wills’

‘resultina costly retrofit for the purpose .
. ofa: data—gathermg exercise that’i s‘not S
. justified by any beneﬁtlcost o E

other than for powered:flight controls;’

. boththe'contral’ surface and the 1nput

~ need’ be tecorded - -
- FAA'Résporise: The FAA realizes that Lo
* this: Tulemaking action: may appear tobe

intended for certain airplanes that have

been:involved in accidents, the cause of .
. “which has not been determined. As s
“stated in the NPRM; the FAA has ;
. determined that since the'cause.of these S
*_accidents:is unknown, it is poss1b1e that . - .
- similar incidents may occuron other =~
+ ‘airplane types: Therefore, the FAA finds -
- that the need to-record additional ﬂ1ght
 data-is applicable to all -au'plane OO S
“covered by the final ¥ g .
' ‘recognizes that DFDR’s’do not m\and of
& 'themselves prevent accxdents they are’




" others owned by the co

" 11,1991, is no less safe than on

s U S.-registered airplanes; .

. evidence why'the DHC-6 airplane .-

.. part 135.
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: used as'ai mVest1gst1ve tool when -

acceptable‘ for futare accident :©
‘investigation, The FAA recognized i’
the NPRM ‘that additional flight data'can. -
- be collected cost-effectively, particularly :
- in light of the NTSB recommendations, .
‘Nochanges were made asa result of
. these comments. .
~Twin Otter Int rnauonel Ltd (TOIL)
- and' tsfaﬂ'ihate by owuerslnp, Grand . -
- Canyon-Airlinies, Inc; (GCA). comments
that its meitibers use deHavilland DHC~
. 6300 airplaries t
" airplarie type went out of production
. before October 11, 1991. TOIL claims '
.- thiat the DHC~6-300 was not- c‘lestg,ued to
- ‘accommiodate flight data recorders,
that installation would require exterisive
redesrgn and would be prohlbmvely .
. expensive, T addltlon, the .
" manufacturer i not interested in -
. . participating in the cost of certifying - .
“and retrofitting- the airplaies fo fbght
" data recorder instaHation and no other
auworthmess authonty worldwide .
o requirés a 'DFDR in thé DHC-6-300..
- - ‘TOLL states that o DHC-6-300 has ever’
* been equipped with a DFDR. o
- The comrhenter states that the”
- i‘éversal- of thie

licy' determmatmn o
i e 9657 woilld créate
a regulatory inconsistency because 12 of -
. its DHC-8-300 auplanes woild be- f :
Tequired to be retrofitted, while 26 -
) npanies would
‘not. It states that the same airplane’ type
brougﬁt ento the egister after October

" “hrought on beforé that date, and B .
" recommends that in lieu of reversing the.
. pohoy determination, the FAA should

: - revise proposed§ 121.3244 to read

© .in liet of “brought onto the U.S, register
“after * * *" that date, Furthe
- commenter Ppoints out, airplanes of * °
.- foreign registration (not required to-
. comply with U.8. DFDR requu-ements]

- mnay be-allowed to be' operated in the o
L bythe FAA mthe SNPRMtothls rule, o
- ‘and the agency proposed that the ‘

United States by -a U.S. air carrier -
without being on the reglster, and
‘would have an economic advantage over

.. <= FAA Response: 'I'metter ‘
’ Internahonal Ltd: presented mgmﬁcant

{Twin Ottei) should be exempted ﬁ'om.

the flight data recorder upgrads. " [
requirements proposed in the NPRM,
and the final ruleinclidésan -~ -

" ‘exemption for the DHC-6, whether the

. airplanes are operated under pg 121 or

The FAA fully coiisidered the
_ popularity-of this-aircraft model in the
C mghtseemg mdusn'y and detenmned

.-, accidents or incidents -OCCUF.. However, K
. the FAA doe not agiee that: :

- - charactefization of the efféct of the 7
' pohcy cha.uge annotficed in: notlce 6-

their operations; This .

L airplanes tbat are otherwme the sarne

. _that the exer;uptmn is stﬂl appropnate"' s "
' %, ‘proposed in'the SNPRM. Based « on the
- comment-of TOIL, the final pule:™ = -

The FAA does'hot agree with TOR.'s

7, nor that the pohcy ‘announced in:

9209 shouild be codified. The revised
policy statés that airplanes previously

-regrstered in the Uniited States that were .-
“" - parameters where the beneﬁts can be

" = shown to jastify the costs, and 'suggests '

removed and brought back on the”
Tegister after Octobef 11; 1991 aTe not -

o grandfathered” and soust mstall fhght B

.any, other methgd of distinguishing ..

‘am'planes that must be retroﬁtted would U

-~ proposed. solution to use October 11, :

i "manufectured after: October 11; 1991 "
'fOtter Intemahonal Ttd: (TOIL] AT
ér,the = . comiments that'two classes-of 4 airp anes
. -are created by the “brought on'the
; register” language because foreign <
to'perated_ln'

19971 as-a date.of manufacturéto .

-dtstlngt.ush those airplanestobe.. ... «:
retrofitted is'a solution only for alrcraft
out of production; airplanes in "
production would continue to be
separated:into two classes by the date
Tegardless of how identical two -

- airplanes were when'they: camenff the:

‘production line: The 1991 “brought on

- the 1.8, register”? date was’ adopted in..

1988 ‘and.a well-defined class of. -

pla.nes was gstablished, The FAA has '

‘T Teason t6 Now: distupt'the '

- . applicability.of the. flight data recorder :

. Tequirements: by. g from cne date
‘to another when it would not sclve. the:
problen: described by.the: commenter -

___Nor does the FAA agree with the .
commenter that, as a class, axrplanes

that are no longer-beinig prodiced: -
‘should be. categonca]ly“exempted ﬁom

the DFDR requirements: . - T
‘ Ina. Goinnientiothe NPRM Twm :

Tegistered airplanes may be't
‘the United States. This issue was raisedr -

applicability of the régulation'be S
‘changed to include airplanes brought
‘onto the U.S: register or airplanes that
are fore1gn registered and‘addedto an’

. operator’s U.S, operations speclﬁcataon

--after October-11,1991. As explained in

P -girplanes was unmtenhonal the FAA

.- the preamble to the SNPRM; the original

language was adopted 1o minimize costs
‘and to deter the' meortation of older, -

“non-DFDR equipped aitplanes. The fact

" that the language created a'separa
standard for nion-U.S: registered

.- always intended to cover all of the” -
au-planes operatmg domesucany TOIL

 justify ignoring thep_
. ‘represented by the improvements

" period—one that would be practical .~ -
~both technologically and'economically:-
- " ‘Manufacturers and operators argued that

drd not comment on the change

language includes an exemption'for the

. . Twin'Otter: No other changes were:
B ;_thht Standards Taformation Bulletin )

made based on this comment..
The Regional Airlines’ Assomahon

" (RAA) comiments that it supports the .

enhancement of FDR recordm

that the compliance period be extended

‘to.6 years, ‘RAA supports the proposed ™
- Tile‘as’it applies to newly manufactured

aircraft.” However, RAA states that many

' ofthe pmposed requirements to vetrofit -
" mew recording parameters into existing

"airplanes

s have not been shown to’.
provide a direct safety rmprovement or..
sffective, ,and that requiring -

econoric burden on affected operators, .

. resilting in increased costs of travel to
" -the public,s
ehmmated

'andth" should be

" FAA Response The FAArecogmzes
that the'DFDR enhancements proposed . -

by this rule may be costly and iy not -
‘provide immediately recognized -

st alone cannot
ntidl safety- garn '

benefits. However

required by thig rule: The FAA Has™

- determined that this final rule’ sbould be_

promulgated as in'the public interest;

-and RAA hids not submitted suffiment
‘justification to show that it is not'in the o
-public interest: No- changes' were made v

ag'a result of thig comment.
The Air Line Pilots: Assoc:atton

-; “(ALPA) agrees with-the proposal except

for the proposed compiiance period,’

- and suggests-that'the FAA contact FDR
.- and FDAU manufacturers directly to

validate the e¢onomic information: ~
supplied in the NPRM. The’ commenter )
believes that thie four year compliance
period cuflined in the proposed rule for .

: . the retrofit of FDR's is too léng,: and that _
- three years is moré appropriate. T

FAA: Response -The FAA relied -
heavily on the industry members of the

-+ ARAC wurkmg group to supply accurate -
* economic information; including costs
“of parts, labor, and aircraft déwn tnne ‘

. The'information was. provrded in-

_ aggregate form based on major cost

components, not in’ detail. Therefore, -

.. contacting the manufacturers of spec1ﬁc
~ parts such as the FDR’s and FDAUs  ~ -
" would not yield useful addmonal . "-‘. A
- economic information. During ~
: development of the proposal, the ARAC

working group-discussed extenswely e
the most appropriate compliance = .

four years is necessary fo redes1gn any
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; aﬂ"ected areas, end to mcorporate any
needed retrofits intoa: regular-

s maintenance’ schedule i in- order 1o g

minimize the down time required for. -

) _mstallatron of DFDR enhancements The

FAA also notes that'the required |
‘upgrades may be eooomphshed sooner
~than the. prescribed four years; the. final .-

rule requires the installation of the
. DFDR no later than the next heavy "
. 'maintenance check; or equivalent, after”
~two years after the effective date of the..
" final rule. No changes were made asa.

L result of this commenit.

- General Aviation Manu.facturers S

S Assocmtmn (GAMA) comments that the
" FAA has gone beyond the scope of the -
- NTSB récommendations by mcludJ.ng

" 10 to'18 passenger airplanes in the
- . NPRM. GAMA. also states that it -

- corisiders the‘requireiments ‘proposed

" indicates that requiring enhanced -

DFDR’s would not support the theory of
 eventual zero unexplained accidents per
- year simply by increasing the number of-

" parameters heing’ moiitored. The =
commenter states that a' regulatory

. -analysis is not provided fornewly. -~ .
. manufactured- airplanes. and feels th.ls 1s.' :

“necessary b'y law'and is esséntial.

. GAMA also disagrees with the FAAs

" conclusion that the cost of developmg a
256 word. per.second. recorder is -

"’ insignificant. It cites the requn'ement to .
develop standards through committees, -
.~ and the issue of possiblé import design. .

- and data correlation as' ‘additional cost . "

' burdens. GAMA comments that the
- FAA highlights the benefits.of the 3
* NPRM and downplays costs, and that
_the proposal does hot adequately

" quantify the benefits; The FAA should
.- be required to conduct a full and . .’

complete cost analysrs of the.total =
NPRM impact prior to-issuinga ﬁnal
.rule. GAMA further maintains that . -
. although the FAA states thatno . . .-
_-disharmony is created inthe proposal,.
. it disagrees; and. lists areas of possrble
: .conﬂ.lct as parameters a0; 41 42, and
R

exclude retrofit requirements f

. existing airplanes operated under part

. 135 for.on-demand service, and weuld .
. exclude those newly manufactured
“airplanes to be operated under part 135
: for on-demand service. Ltkewrse, the.
" . commenter states that.the proposed, .
" ‘amendments should include, language

- that the: amendments would not apply .
to eny arrplane type certificated: for nine

or fewer Dassenger seats or-any. .
- rotorcraft.

- 'GAMA alsp comments tha.t several of -
the parameters names o correspondmg

" suggests that the requn'ement for:
.-, récordation’ apply ta only aircraft axes -
: that are auy

. in'the JAR-Ops and/or. ED—55, and .
__"instead record the proposed e
' parameters. 'GAMA believes clarification
. not to be cost beneficial, and thus a final .

. 'mle should notbe pubhshed GAMA
' _NPRM whenythe NTSB-made'its

_recommendaticas'in February 1995, the ;

' FAA had not yet issued its ule that 7+
requires most: an-planes that have 10-19
.. -seats that formerly -operated under part.
~ 135 to comply with the requirements of

. under.part 121 in March 1997.

_ GAMA also comments that the NPRM
* should include rule language that would

remarks are ambrguous and need to be
" further clarified. It further comments
. that thé rulé; language shouldbe” T
- changed to include in the'rule ‘texf the .
appendlx remarks concerning flight -
- control breakaway capability; suggests
that the dual coverage requirement for: ;.

conven’uonal axes be deleted; and,

ented..”

manufactured a.trplenes,
oves there are differences
eters that somg operators
‘Fecord and-proposed

paranretere 888 GAMA asks whether _
" operators must cease recordmg :

~ parameters | of thoice dr.those requu'ed

is'needed: regsrdmg these isstes. -
'FAA Response: As explained in the :

part 121 ‘beginning in March 1997..

Betause the purpose of that rulemahng
. action was:{o estabhsh ‘one level.of -

safety;” the NPRM associated with tlns

- final rule, and all rules developed from
- this point forward, reflect that agency

. pohcy Recognizing the differences

- between larger airplanes ope
“under part 121 and those designed. to: -

perating -

carry-10-19 passengers, the FAA.

* developed a special section in ‘the. "
~ NPRM to: speclﬁca]ly address the ﬂxght
data recorder.requirements for these.
’ -._.alrplenes The ARAC working
_ discussed and decideduthat the 1ntent-of L
: the NTSB recommendations was to.
captureall: mrplanes regularly used in
commércial service, ‘including these 10~ * Do
.- Temarks have evolved over time and are
. "génerally actepted by industry. The
‘names and remarks were discussed’

grou w

19 seat axrplenes that began. operatmg

-The FAA récognizes t t.'mcreasmg

the. number of recorded parameters. may. .
: ot realize an immediate safety return, -
bt mamtams that the mformanon

collected will ajd in accident and -
incident investigations, and will help

."detect trends so corrective meastmes can
" betaken before an accident occurs. The'

" FAA also maintains that as:more . ..
mt'ormanon. is recorded : th" ' ocmn:rence _

tlns Preamble,

‘created in the proposal, and’ niotes that
'hermomzatlon .does not'mean - .
identicality. The final rule'is as smnlar

. 'standards, where they exist, and goes SR

- beyond- international standards only to e
. .accommodate the NTSB™ = '

. recommendation, which is the ongmal

*. "basis-for this rulemaking action.’

in. the Regulatory Evalueuon secnon of ‘
_t"dlshsrmony is:

The FAA d1sagrees

as practicable with mtemattonal

“The FAA disagrees that the proposed

“rule language should be changed to -

" exclude retrofit requirements for -
- existing airplanes: operated under part '
7'3135foron -démsand service. As: O
+'proposed; the rule is xiot epphceble to
.- these airplanes. On p e
- _‘airplanes:that operate scheduled,

commutet’ operet:ons thathave - ’

* transferred to part 121 as of March 1997

will be sitbject to rétrofit requirements

- inthis Tule: The FAA also disagrees that'

the proposed rule langnage should be

. changed to'exclude newly msnufactm»ed S

‘airplanes ‘that will be operated in-on=

. demand service: For reasons stated: i m
" the preamble to the NPRM, the FAA -
. finds that a1l

airplanes affected should
comply with the new, regulatlons, o
regidrdless of the natire of their.~ .

" operation: The FAA disagrees with the
. .commenter’s suggestion that. language
" 'be added fo exclude airplanes @
" certificated for nine or fewer passenger
- seats and all rotorcraft. Section 135.152
~.does not applyto airplanes with nine or
. fewer passenger seats; and the proposed _
-language in § 135.152(f) applies only'to
' airplanes.that would be required to'be

equipped i accordance, w1th §§ 135 152 S

", {a) or. ), asappro riate..

'With respect to the commenter that

~“some of the parameter nameand g
.correspondmg remarks are embrguous, _' L

the FAA nofes that the tiames and-

during the ARAC working group:

" meetings in which GAMA parnclpated T
_No technical concerns over the names'of .

thepe.rametersmrermsedbythe e
commenter at the time or suhsequently

"by any other commenter; The nature’of -

‘the commenter’s quesnons concernmg
‘specific parameter nares will be’

- considered in preparation of the,
_Advisery. C1rculs.r alreedy under

development;
“The FAA: d.tsagrees that t]re text

. ‘contamed in the appendix ¢ “Remarks” : IR
" “column shoutd be. mcorporafed into, the AR

* . rule language for flight control T

- breakaway capability parameter, The

se' . FAA has determinad that this addmon

: would be confusing for a single -

YA parameterandthatthet xt should’



- ‘required in the JAR-Ops and/or ED-55), ™

" . Association {NATA] cominents: that

" passénger seats. fiom the regulation
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: defimtlons of part 119 it'is clear that
§135.152 applies'to on-demand .
n operators of the 10<30 seat airplanes ;
. and that §121.344a appliésto scheduled
... commuter operators. The FAA "
" acknowledges that DFDR’s" do potin and
- of themselves prévent accidents; they

. remain in the Remar ‘colimn
-append;x "
. - The FAA dlsagrees that the dual
' coverage requirement for conv ntlonal
‘axes should'be deleted and that'the
- requirement for recordatmn should"
.apply to only aircraft axes that are
-augmented. The FAA finds that both of -
- these Tequirements are needed to- meet
" the NTSB recommendatipns. - *
Regarding thie issue of recarding
‘Tequired. parameters rather than _ -
recording parameters of choice [or tho

: accrdents ;
" itdoes not agree t continuing to
‘obtain the current level of m.formauon y
requiréd to be récordéd by §135.152°

.- without obtaining dny new information
is acceptable for futiufe accident ' .
investigation; Similarly, the FAA~ does N
" not agree with NATA that the term :

- “multiengine’, should be included in’

.the final rule statés the parameters that
musthe recorded in each appropriate -
section. An operator may chooseé ta™";
record parameters beyond those”
* required, but must record the required
parameters, The FAA ackhowledges that
- some operators may have to change the '
.. parameters currently being recorded;
‘uniess an opérator chooses to replace 1ts
: ‘eqmpment for that with greater
- capacity.. . ' :
The Nauonal Au' Transportahon

" newly manufactured a.u-planes Inits .
deliberations, the FAA decided [
new, singlé-engifte turbmépowered
- airplane: capable.of carrying:
passengers should meet the same'
. standard as the mulnengme an'plane .
carrying the same:
‘Since NATA Kas not submitted ariy
‘additional justification that would. .
‘warrant different freatment of thesé
_ airplangs, no changes were: made as a
result of this.commeni.. - TR
The Air Transport Asso [
generally supports the proposed_rule,
“but expresses dxsag;eerneni in the
- following areas. ATA comments that - -
because the PAA proposes moye :
" parameters than are included
. JAR-Ops, hmmomzatxon iz npt,
. -achieved, and suggests that the FAA
- should restrict its list of parameters
those requu'ed by Em'opea.n standards
_ even.if it means keeping the number.
- newly manufactired airplane DFDR *
parameters at sz, ATA also comments :
that increasing s phng rates in newer .
generation aircraft is.not cost effecnve ‘
and recommends that several :
‘parameters be: recorded af a sé pling ..
rate of orite per second rether than S

- proposed § 135:152 should be revised in -
~'the final rule to d.xfferenhate thew -
" applicability-of the new requirements by
“kind of operation” in which a 10 to.30
_seat aifplane is iised. It also comments
“that the final rule language should be’ j '.
- clarified concerning its apphcablllty to-
10 to 30 seat" alrplanes used in part 135
on-demand. operations, Thé FAA js
unable to understand clearly NATA'
commeirt regarding proposed -’ . .
- regulations. for arrplanes brought: ofite
the U.S. register on or before October 11,
1991, The FAA concludes that NATA 1s
.suggestmg that affectéd commuter =
. airplanes operated. under §121.344a tha
-~ are brought ofito the U.S. register after ..
" October 11, 1891, should be reqmred to
- meet only exlstmg part 135 °
- requu'ements NATA appears to beheve
 that there is rio justification in requrnng
two,sets of regulations for the smé:; .

'+ dirplabe type simply becauss of ',
. registration date, and suggests that the
Octobér 11, 1991, date be deleted and .

* that the date of menufacture be. used

. instead. NATA agrees with.the .©
' exclusion of rotorcraft and airplanes
‘certificated with hine or fawer . -

_ the FAA reply ]Inaddmoﬁ, AT A
. requests clarification régarding:

- of Appendix Band have the flight’ -~ *
- control breakaway capability that all ws
either pilot to. operate t.he controls C
‘ mde endently.. .
“feels that the. ferm. “multlengnne,” w]nch -ATA comments that the Lockheed
is. mcludedgn current §:135.152 (a) and_ Arrc.raft CorporanonElecn'a L—188
“(b), should beé included in proposed " should be included on the list of -
"'§8135.152 (i) and { ’I!h airplanes that would fiot have to comply
* .FAA Response: The EAA apprecmt §. with the new pmposel The 1~188 is out
the NATA comment but it does not ~of productxo ut remains in service: - - -
agree that applicability is an issue for ' ATA also corimients that the Loral 800
“this final rule. The FAA recently " - FDR doesn e'the oapamty to. -
‘promulgated new part 119; whlch record laterdl acceleration at the rate of
 determiines the ‘type of operatmn that -4 ‘'words per sécond, as proposed, A two-
apphcable toanon-demandor. . engme arrplane eqmpped with the
B commuter operatmn When usmg t'he".' F800 is only capable of recordmg thig' "

parameter atarate of 1 wps. ATA
" recommends that Appendix B e =% v
" revised to allow a recording rate of 1
wps for laterdl acceleration for'airplanes .- -

are used as dn investigative tool wher ., -
idents occur, However, S

"the'new §§ 135.152 (i) and () for certain . .
* accurdcies’listed in the NPRM for -

“" certain paraineter sources differ from .
" the accuracy as defined by. the aircraft

ber of-‘passengers.‘ 5

‘that’proposed in the NTSB"-

. aircrafis'that fall under the requu‘ements' L
. FAA in the proposed rule. It states,

) however, that some costs: were not

uipped with ‘32 wps recorders. ©
qulgg, ATA comr:rg:ts that'the NPRM
doés not tike intd account-aircraft with. "
specialized data acquisition that may be :
capable, for example, of recording
primary axis ¢ontrols; either by pilot -

-inputs or:by surface position; but isnoet -
" capable of recording both:'ATA - .- .

maintains that software to support this

_unigue system is not available, whlch

would result'in the need to mstall
extensive rewmng and expenswe

" bardware:

ATAdlso "oomments that some. of the

manufactirer, and suggests that whén '

* this happens, the manufacturer's =~ -
. accm'acy should apply over 'the affected o

range.. .
ATA: comrnents that sofie operators

- have established their DFDR -
' Maintenance Prograis using the current

- Appendix B pdrameter numbers for -

%, - tracking'and compliance purposes: ATA:
} . recommends that the final rule allow' ™

- those operators that havea

** number-based FDR maintenance

eter- &

program 16 ‘add the new parameters: *.

* {numbers) to'the otiginal list, their
. maiiteiance manuals, and word cards.

ATA: statesthat the FAA’s time frame
for comphance is morereasonable_than

recommendations, but still maintains
there will be a tremendous burdenon . -
manufacturers; operators, and’ supphers,‘

=" as/well as the FAA. Although FAA™ + -
“rejected ATA’s eatliér Te ,mmendahon
" to'éstablish & phased compliance”

.+ 7. schedule, ATA now suggests the FAA -
] ,' " should survey operators annually after’-
the effective date of the ruleto - N

iy deterrnme the status of operator retroﬁt ‘

programs
- ATA, states that w:th a few

.exceptions, its cost estimates. generally

agree with the'data presented by the

' addregssed in the NPRM, and A
- consequently, ATA feels the'FAA's: oost &
7+ estimates underestxmate the total L

-, . program costs. .

FAA Hesponse The FAA dxsagrees
that disharmony 6¢ciirs as a resulé of -
this final rule; The ARAC working -

- - group made evéry effort to make the .
_ proposal identical, wheére apphcable. to
- the requirements: of ED-55. However, -

the FAA has' determined that those = -
requirements ate insufficient ta satlsfy

1 -NTSB recommendations for T1.S. .
: operators, and has thus prov:ded soIne



- " samples per second (the FAA: assumes

" from'the input to.the recorder, and the

. manufactirers..:

;_3.8'_3.70 -

Federal Regrster /- Vol 62 No 137 / Thursday, Iuly 17, 1997 f Rules and Regulahons

addmonal reqmrements The FA.A - NPRM d1d not pmpose to proh1b1t those
- ‘Tecognizeg that there may be other .- ‘operators with a parameter—number— o
.. “alternatives 1o obtain data, butno ~ based FDR mainténance program from.
_-comprehensrve alternative that wonld . .. adding néw parameters {by number) to
"' meet the NTSE recommerndations has . the original list, their mamtenance o
.. ‘been presented tor cost data submitted menuels ‘or word cards, ™ '
for comparison. The proposed s 'plmg Regarchng the comumenter's suggestlon
‘rates, resolution readouts, an R 1o survey operators anntually aftér the " .
- parameter list in the NPRM w " .. effective date of the Tule to determine -
“developed with input from industry ' the status of opérefor retrofit programs, g
a representatwes, the FAA, and the NTSB .the FAA finds’ that the exercisé would

- The FAA has.determined that. . ~serve no useful purpose and would
. justification: provided by. ATA s not "~ require additional resojirces and -
sufficient to/change the proposal. 77 paperwork: ‘Operators | may subm.rt thexr
. TheFAA agrees that tﬁ Eockheed DFDR retrofit status at any time on-a

- Afrcraft Corporation Electra L-~188
should be included in the list of
- airplanes that need not comply with -
. - these amendments, and the applicable".
. sechons have been revised i in the- final

) ,' voluntary basis. During workmg group
" “discussions, it was decided thata
: ",phased-in comphance schedule would
not be necessary betause affected. " .
.e.lrplanes could be retrofitted with'any
newly required eqmpmentatthe time of
- heavy mainténarce check. A separate
. DFDR Tretrofit schedule could conﬂlc‘t
" . with. other established mamtenance S
_-schedules’and increase ‘costs, -

'I'he FAA does not agree that the Loral
--E800 is incapable of recordmg 4.

-~ ATA misquoted the NPRM when it sa1d
. " 4 'words per second), as proposed.. . Discussion of economic comments:
- According to.the manufacturer of the .- can be found.in the Regulatory o
* F800 recorder, lateral acceleration can - . Evaluation section of this’ preamble
be recorded at 4 samples per second if Exceptwhere noted above, no changes
..a nonrequired parameter is removed ', were made as a result of this coniment.
'~ . The National Transparta on’ Safety
“existing spare channels are used..: . -~ - Board’ drsegre A R
. Regarding, spec1al1zed equlpment " proposed compl
“manufactured am e:asnng alrcraft and ",
- with the minimum’ | parameter i
. Tequirements: for isting aircraft. It als0 ‘
' ith FAA s dec1smn not to

' '-spemﬁc comment from TWA and other
-operatars that may find themselves in
. unigue circumstances. Alth ugh the "
. ATA comment, pomts out ique
- problem with specaahzed FDAU’s, the
_limitations.are of recording system: ' .
«capacity caused by out-of-date software. ~
The FAA is not inclined to, v1se the
proposed rul "n sucha way.-t i
: encourage the'c nhnued use of old .
! insufficient software. The FAA does
: aclcnowledge that extenuatmg .
" circumstances may occur, and-so may * thé FAA’s _proposal are currently bemg
. consider exemptions requesting relief - recorded; or are'capable of being -
- from the recordation of specific " ... 7 recorded with little: cost, by "exrstmg
| parameters.if an operator can show that efore
-all efforts to-reairange nom'eqmred-- R
- parameters and software “fix" soliitions
. have been exhausted, and that the on.ly
-~ solution would be an expenswe -
* equipment upgrade. - . . :
‘The FAA acknowledges
the ; accuracies listed are not the same as
those listed by. the manufactu_re s, but
maintains that to achieve the mlmmum
level of safety prescribed by. | the rule,
- and to maintain the contmmty of . o
recorded data, the FAA must estabhsh
“the standards, niot the md.wrdual o

" ‘suggestsa Dec mber 1997 comphance
' . date for retrofit of these airplanes.” *
" In addition; for newly manufactu.re’d
au'planes, the'NTSB comiments that

parameter “Overspeed Wa
".be added to th parameter list for newly :
" manufaétured airplanés, and that the

ﬁn&l date should explain in greater o
det&ullth "S1gmficance ofthe " - 0T
' ]11ch-re ds “The -

‘The comment concermng operator
 maintenance programs is not a flight
-data recorder issug, and is beyond the
' “scope of this’ mlema.kmg action. ' The .,
P cu.rrent rule does not prohibrt. nd t

. .and stat.lc condmons AII da"

.. sigriificant impact'on some existing - 7
. airplanes with FDR parameters. that do
not reflect the actual condition of the
__aircraft during certain: dyuam:
* conditions. Certain data may not be

T capaczty for fuhire FDR perem' ter needs )
+that may bec

* and/or techiiolog

o ‘1‘_‘-exp"£ored with ARAC

" most'of the 88 a.rameters ‘inchided i in o _ e

" propesals and the retrofit of the existing

" fieet, The aviation industry prov1ded

- information that indicated a 2-year -

47 retrofit schedule
B costly, and ‘that it ;. :

- -technologxcally 1mposs1b1e to complete "

u B T T

clear that tlns statement may have a =

recorded accu.rately due'to’ ﬁlterrng that T

- 'takes place prior to recording.

The'NTSB would like the FAA: to S
'~ change the proposed language to reqmre o

- non-FDAU equipped aircraft tobe -
"L equippéd with FDAU’s and believes that .~ . .
" -the benefit would justify the additional -

$50,000 per aircraft cost of this retrofit.

**' Adding a FDAU enables the tecording of'" e
. ~all:the FDR parameters recommended

. by the Boardin Recommendation 95— .
- 26:Itwould also provide réserve .~ .
{ enecessary in'th future I
as a résult of accident investigations ~
advancements _

.In addition tothe 1997 compliance R
date for Boeing 73 retrofits and the 8

. 7" year compliance-date fornewly
" manufactured airplanes, the NTSB

sugpests that industry should be able to : : o

* retrofit the affected existing fleet within

2 years from thé jssuance of the final

-rule, rather then the 4 years proposed m o
Notice 96-7. “

~FAA Hesponse‘ "The FAA’ has fu].ly e T
the NTSB* - -

| recommeéndations;concerning the 8

Boeing 737 and a 2-year versus 4-year -

cornpliance date. During the.cotirse of

the ARAC workmg group. deliberations,

[ the aircraft manufacturers presented andj L

" justified arguments that they would ~ o
" need ‘more than 3 years to ine orporate B

_the'engineering designs necessary to

" agtcommodate the proposed parameters

N that are yheyond those listed in ED-55.

b shed the result of those

'the: C
prowded the ratlonale for these

uld be prohlbmvely

a fleet retrofit in 1dss than'4 years. In
addition, a mandatdry 2-year retrofit

- ‘schedile would have had a major- eﬂ'ect S

" on'the traveling public dueto™ . s

+-unscheduled groundings: of dirplanes
d . thatweuld be necessary to meet the -

requirement. During ARAC dlscussmns, R

industry and the FAA found thata 2- -

" year retrofit would be burdensome, a.nd

" "disciissed whether a-faster retrofit- W
would resulti in expendltures that would -
' -undérmine separate attempts to. ﬁnd the'

*-- cause of incidents and accidents. "~ 7 .
~ Finally, the FAA determined that’ a 4 -

d year compliance time would permit the - -
.~ operators to schedule DFDR retrofits -~

durmg ame]or i amtene.nce check e g Ko



.-the'requirement for a.dynamie test.-:
. condition toensure accurate dynamic.- -
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a “D” check, while the ancraftas at a-
~ ..’ may-be obtained from filtered or
- modified signals. Correlation must be

- ."*‘mmntenance facility that hasithe: > -
i equipment and-technical-capability: 'o
" perform the installation:and:the: ‘

- -modifications to the' airframe: The NT SB

- has: ;presented no new persuasive .
.- arguments that would ]usufy changmg
'-',.the proposal. -

.- Simce the P).ttsbm'gh (Ahqmppa)
*."Boeing 737 accident, Boeing has. -

- :concentrated its.efforts:on using the

available actual data and.derived data to.
. better understand the possible: ‘causes: of
. this accident. Boeing has'recently:.::

* introduced:changes in:the Boeing 737

rudder system that it-believes will”

L prevent § future ruddes-induced rollover

accidents. The FAA acknowledges the -

“mérits of the Boeliig program and:notes

© . ‘that such activities could be ciit stiort if -
. time and resources had to be directed
toward meeting-an-accelerated DRDR
- Tetrofit scheduile.’At best; the recordmg
- of additional parameters may mghltght
- 'where & problem éxists, The-rudder -
- redesign efforts of Boeing, | how@wer,are
.. @ positive action that mtght prevent
* :future-accidents,-and care must be taken
. --notto inhibit such actlons .
" unnecessarily. -
~: Atthe 1995 pubhc hearmg on ;Ellght
- datarecosderupgrades, theFAA. stated
- - that it hoped that airlines'wonld not:
.. waitfor a government mandate before
" upgrading recorders. The FAA has' -
~received information that at least-one
_.major.operator of Bosing 737 mrpla.ne '
--has already made & substantial -
- tommitment to upgrading-its. an'p
" -‘before the comphianice date’ ‘mandated i in

- this Tule: The FAA applairds this - e

- deditation'to an important safety
. ~initiative and encourages eqially . .
.- aggressive. comphance schedules ﬁom
other operators.:
- The Board’s suggestmn to: add to: the
_ parameter list of “Overspeed Warning”-
“was not-raised during the NTSB!s: .~
- participation in the: ARAG: worlung ;
. group. The FAA s 1ict mcludmg in. the -
. final rule in-an effort:to maintain .

- . consistency with the proposed rule and ’
. the substantial cost analyses done by .~

- industry for the parameters already :
" proposed.-The FAA will:consider-
- . -addingthe parameter in futur
" rulemakin,

‘The N‘I‘gB requests a more detadled .

explanation of the Appendices Header

that, as proposed, reads: “The recorded .-

- walues must meet the demgnateil range,
- resolntion and acewracy requirements-: -
. vduring-dynamic and: static.conditions. -
-.. Alb-data recorded.must correlate in. tmle
- to-within:one-second:’’ The: FAA: added

- recording of aircraft ‘performance. This -
~ Tequirement was necessary-to preclude

~c T

- “recording of dynamic-and stati

the presumption-that information-that .

within one second between. recorded
data and actual-performance: The FAA

- agrees that further explanation of these
“tests isneeded; and intends to address..
- the fest procedures in'an- upcoming: .-

Advisory Gircular to-clatify th

conditions, and-other: acceptable means
of complianee; with the rule,

The original NTSB; recommendahons
. did not fully tecognize' ‘the'considerable
. constraints of DFDR rétrofit of older -

- mrplenes that are out.of produchon and

are not equipped with flight data "
acquisition units’ (FDAWs); arid. for

- transport: category -airplanes-whose type
.certificates apply-to.airplahes: shll in -
-+ production. The NTSB did not | ‘

- recommend:that 88-parameter- recorders
- besinstalled in those sirplanes. The. -

"ARAC team.discussed:the: d:fferences

. .between. FDAU-equipped aninon-
. FDAU-equipped airplanes:and - E

recognized thatthe NTSH. -
recommendation could not. be fully. .«
accommodated without a FDAU retroﬁt

- of older airplanes: However, the costs

related to ;edesign -and retrofit were -

“found to be excessive when compared to
' .thebenefits gained in older,less .

: -:;eomplex airplanes.. Therefore, the ARAC
-{eam recommended different retroﬁt

: requ:.rements for three.different

categories of airplanes, dependmgmn v

their age-and equipment already
installed. Those.categories-and :
requirements were discussed.in: Notxce

‘No. 96-7,-and-are summarized in a chart

printed-in this: pzeamble TheFAA has

fully debated this issue:and disagrees: .

with the NTSB comment concerning

 FDAU retrofit of older aizplanes, .-

including that an additional 850, 000
cost per olderaircraft is justified. The :

‘FAA finds that the NTSB has, subnntted
.0, W, m;formahon that either:was not-

considered hy'The FAAor thatwould

justify developmg a snpplemental .

-notice‘to-incorporate this comment. ANo

. changes have been made asa result of -
"the NTSB comrment,.

Several members on ;staff at the West

- Virginia University:(WVU) comment

that a virtual flight data recorder that -

_ they have been developing is capable: of

achieving the same resillt that an actual .

- flight data recorder-can; at much lower
-costs {o mdu,stry Congressman Nmk]

. Rahall I and- Senator John D.~
“RockefellerdV;:both'of West Vuguua, .

“and the Air Transport Association .

. '(ATA) submitted comments-in: snppcrt
sof the' WV U:comment. The: ATA states

_ that the FAA and the NTSB should“fu.nd

. this technology

FAA Hesponse The: mforn:tabon

“presented:in this comment is beyond

the scope of this rulemaking action. It 1s .
uhtimately the responsibility of the - :
NTSB to determiine whether this

‘-technology would be.a useful acmdent

investigation: tool and provide the -

- Decessary funding | for futuré _reseal:ch

The commenter’ssuggested methods of

obtaining information from “virtual” .
flight data recorders ifi lieu of the - -
proposed expanded.flightdata -~ . . -
recorders; while interesting, would not

- sacsfy the NTSB: recommendations

being dddressed in this final rule, .-
especlally considering the NTSB’s-

‘expressed need for directly recorded - :
data. No change was made asa result of e
- this comiment. < - o
_ An individual comments that t.he' ;'
¢ FAA-does.not provide a cost benefit ..
“analysisin the NPRM. In-addjtion, the

commentérhelieves the proposed ruleis

- unnecessary- “and will ot automatically -
-improve.aviation safety. He presentsa . -

number of hypothetical probable causes

_for accidents discussed in the preamble. .

of the'NPRM and suggests that -

- mpravedmspechon. maintenance, and

training would better serve to prevent .-

* similar acmdents . The commenter also

states that it is necessary to record both

. pilots’.inputs {force and displacement) -

- asr-well-as the contro] surface positions, =
'FAA Response: The NPRM containsa

- summary;of & cost-benefit comparison. -

A'mote’ complete analys1s_._ is’ contamed
in the docket, The FAA-disagrees’ that
the proposed rule is unnecessary, -

although the immediate safety beneﬁts

- may not be:readily-apparent. Currently, NI

DFDR’s are being used fo aid accident -

'1nves'r_.1gatlon Furthermore, the FAA is

convinced that'the enhanced data

- collection required by this rule will--

improve the accuracy and completeness
of accident and incident irivestigations
through:the collection and analysis of

“more information. In addition, the FAA: S

finds that the exihanced data; collecnon

. required by this rule; and other. i, -
- voluntary measures being’ irnplemented -
by the air carriers, will provideé enough .
“data to'recognize trefids.thatmay -~ ~
" adversely affect flight operations in

certain airplanés, Manufacturers and

' operators cananalyze these trends and ~

take corrective measures; if necessary, to
avoid potentlal accidents or incidents..
The FAA agrees that improved

-inspection, maintenance, and training-.

are important elements.of preventing -
-accidents; but that there is mo. acceptable
substitute for the additional-data that .-
w1ll be gathered as d.result of this. rule !
“Regarding the comment on the -
requirement for recording from: the pllot
and the.copilot both force and .
d1splacement the FAA malntalns t.hat '



.. available for:5-to 10- minntes: He
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" the rule: prowdes for the J:eoordmg of,

“ both pilots” inputs. For clarification;, the .

informationin'the*‘Remarks” column -

" has beeri revised in'the final rule. ... -

An mdlwdual -commentsthathe

. would:like4o see ancther item: added to -

-the NPRM in light of the recent crashes
- of ValuJetand TWA. Spemﬁcally, he -

* suggests-that the rule require an’ <. "

independent, lightweight, stand-by - -
power supply to the. CVR and FDR in -
the event of main bus power feilure. He:
believes that power source should be

: believesithat the NTSB:agrees. w1th ].us
comment and asks for:consideration in -
futore Tules if this comment cannot be. -
included in this rulemaking,

.. FAA Response: The commenter d1d
not present enough information to - . -
supportthe idea that.a stand-by-j powcr .
-supply would be usefill duringa - -
catastrophic failure in whichthe
* recording sénsors are disabled or
destroyed. Since power sources for

 flight data recorder equipment were not -

part.of the notice, the comment i5 -
* beyond the scepe of the'rule, and no -
‘changes were mede asa result of tl:us T
' comment.: ' = L

' Dlscusslon of Comments to Propnsals .
forPart129 "

-Airbus Industne comments that 1t
believés the most recent: mtemehonal
standards, as established by ICAO, :

" should be sufficientto meet the. mtent
of the. NTSB recommendations, and::
believes that to require additional:.

impose heavy retrofit costs. The

commenter believes thatmost . =%y

" . parameters proposed.can, with currentiy
installed equipment, be either recorded
directly or reliably determined from

ather déta; and requests that more S

- flexibility be allowed to derive certain .
parameters from otherdataasan
alternative to direct recording. -
. FAA Response: The ARAC workmg
group made every effort to'make the
. proposal.identical, where apphcable,
" the requirements of ED-55. However,
. the FAA has determined-that those
requirements alone are insufficient-ta -
. satisfy the NTSB. recommendahons/for
U -reglstered an'pla.nes .Also, the FAA, .
- Tecognizes that there may be alternative -
. methods available to obtain information,
other than direct recording, but has °
determined that direct recordation is the .
. -most reliable method, and the best'éne -
to accomplish the needs of the NTSB...
The NTSB has investigated a number of
_proposals wherein the proposed’ '

" parameters were derived; hawever, the :
.- NTSBwas not convinced that:the: - '
-methodology demonistratéd was

accurate as du'ect recordatmn N

" requirements apply only to-U,S.-

, provxded no further information:

- the FAA acknowledges that some’
_opérators: mmay have to- ‘change their -
. preferred programming to accommodate

changes were made asa result of th.ls
comment. -

Lufr.hnnsa German An'lmes comments
that & four-year complianice time isnot-
sufficient to modify itsfleetand ;. -+
maintains-that, at a: mnmnum snc years

- would'be needed: -

- FAA Responsé: The commenter chd
not indicate the size-of its:fleet tbat

* would be subject to thie retrafit -

requirements; however; the FAA would
like to. point out that the pait 129.-

registered anplanss, Tot'to the ~

' commester’s entire fleef; The FAA : ; v

maintains that extending the. =~ -~
complianice time would not significantly

. reduce the'cost or down: time involved ©

per airplane: Since the:commenter

regarding maintenance schedulesior’
why the commenter could not meet-a 4-

year comphance date, no changes were _

made-as'a:result of this comment.
Japan Afrlines Company, Ltd. GAL)
comments that its Aireraft Integrated

- Monitoring System {(AIMS) FDAU 4s.
-almost fully-occupied by parameters’ -

that JAL nses for monitoring on- board

* and ground-based operations. JAL: -

maintains that requiring:the recordanon

.~ -of additional parameters or. increasing -
- sampling rates Would require .

modifications (inciuding reviewing an d
rearranging all of the- word slot

-assignments in its FDAU’s)-that weuld .
- . gost several'million doliars and would.

require several mornths toaccomplish:

. - standards for non-U.S. operators would;' *" JAL requests that the' BAA: exempt- from

the final rule those airfines thatare .=
‘Gurrently operating with' AIM§, or to -
exemptthose airlines from the proposed
-incteased samplmg rates for DFDR

' parameters

FAA. Response As stated prevmusly,

recordation of the'requited parameters.

' The catégories of aircraft retrofit-created

by thisTile'were chosen carefully to:-
account for the majérity-of aircraft.of.a
certain: ageand equipment. installations.
- The reqmrements Jwere'set so'as 1o not”

. Tequire:oveérall eqmpment replacement

“for minimal gains: Accordingly, the: -
FAA cannot exempt anyaircraft 31mply
because it is part of an AMMS-type - =

system, as:suggested: by:the* commenter,
‘without ignoring the carefully . -

established categories. Moreover, 'IAL
- gtates that “ihiost of the: newly-requested

parameters are already recorded in
[JAL’s} DFDR," and that'compliance::

- would require a rearrangement of. WOrdi‘_'

slot-assignments; JAL-has not'shown"

-+ that this presents an'undue ‘regulatory
- burden or one that was not: alneady

L ]ushfy exemption of the DHC-6-300
* from the DFDR retrofit requn-ements

‘ conmdered by the FAA in. thls
.. rulemaking:

The FAA again acknowledges that
this rule will place soime economic.
bufdens on operators. Discussion of.-.
comments-on ecopomic-issues can. be
found in:the Regulatory. Evaluauon

. section of this preamble.

No other comments. were recewed
pursuant to these proposals. In the.
absence.of sufficient, persuasive ...
justification that is necessary to. change

“the: proposed regulatmns, they are -

Two commenters stated that they
sup ort the proposals inthe SNPRM. e
TOIL:submitted further comment to

The commenter’s main.concern is:w.
“the proposed reversal of pohcy
established by Flight Standards .-
. Information Bulletin:92-09" and agam :
urges the FAA to adopt its previons " - -
 policy interpretation regarding airplanes -
brought'ento the register after October
- 11, 1991, and to codify that previous

pohcy TOLL did not offer, comments on - '

. the proposals in the SNPRM.. :
:FAA Response: The. commenter seems :
to have misanderstood that the change :
in polmy announced in.the NPRM:was
a “proposed” reversal of policy. The .
ohange in policy wasa; determmat.ton

- already made; the NPRM was- merely a.,
‘conduit for-announcing the change:. -

- since the'subject matter was relevant to -
the NPRM and the affected parties.

would be notified more-efficiently. usmg
that docimhent: As stated in:the NPRM -
and the SNPRM, the: previous: pohcy
interpretation;was:found to be-

‘inconsistent with the text:of themle i 'A
.The FAA-cannot, in-good faith, allow
- operators-to coptinue to.operate without

complying with the rule and has’ made -
nio chianges to-the rule'addressing the -
change of’ pohcy Further explanatmn is
provided in‘this preamble inthe .-
section, “D:scuss]on of Pohcy Change"
below. "5

One 1nd1wdua1 commented that the

" rule should address-altérnate. methods
. of poweringrecording devices, stahng
> that sometimes the busses powering the

recorders are'turned off for.isclation "
purposes i the event of an emergency .
that iivelves fire or smoke, -~ -

: FAA Response: The FAA-"
aoknowledges :the meritof th.ns
-commient; however, the issueit -
addresses is outside the scope of this
rulemaking; it may be considered ina
future rulemaking-action. No changes

. were made 45 8 result of this; ‘comment.”

RAA comments that neither the =

N’PRM nor-the SNPRM have prcmded
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" undertock this AR
. -Aviation industry I representatrves i
" indicates that §121:153 would: permit .

. affected aufplanes will have 4.years to -
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:.vdata to: suggest that adophon of the
“proposals wilkresult-in.a reduction of -

' accidents; and therefore the final e .

“should not.be applicable: for aixcraft - -
* where itis shown that: d1sproport10nate
- economic hardship would result. The

. commenter feels that aircraft with 1 to. -
. "basis rather being dddressed:inrule ;|

... language; and agrees. that the “outiof .~
-+ production’

19 passenger seats should be affects
. ‘only if they are newly manufactured
after October 11,1991 (as opposed to

- being brought onto the U.5 reglster as’,
" that the-increase-in'the minimum FDR!
- recording duration for-part 135 aircraft
- from 8:to 25 hours is anappropnate and
_ trmely change:-

the rule currently statés). RAA .
comments that if the FAA doesin: ist'0:
- ‘adopting the iile as. pmposed the: Z
~'year compliance time stated in the
SNPRM should:be revised-to 4 years, -
stating’that'it doesn’'t make sexise’to: -

| ' propose.a 2 year compliance time for
©‘some airplanes.and 4 years for others

- FAA Response: The FAA.
acknowledges thit 1mmed1ate beneﬁts
" from this rule may 1ot be readaly
recognized in terms of reduging

accidents, aind ‘that DFDR’s themselve: _
* % to part 121 requirements;to.ensure that

.. can prevent dccidents. However, to

* should be handled through the -

SRS 1 commenter also atateathat.:the.lan'g'nage_

~ inténded'to-correct the' policy:;de_c'iision: BE
- discussed in-the - NPRM and SNPRMis..

- somewhat confusing. The: commenter
feels that exepmiptions:to-§ 135,152

exemption process on a case-by-case -

entis nota sufﬁcrent
reason for exclusmn The NTSB:agrees .

FAA Hespanse The languag

: proposed ini the SNPRM; that the ﬂ)ght

data recorder requirements of § 135.152. -
apply to-aircraft registered outside the::.-

. United Statesbut placed.on the 1.5: .-

. .operations specifications ofan operater,
. "is included in the final rule. In its.
"7 comiment; the NTSB:indicates:that

specific. language shonld also be. added

-all aircraft.operated:in part 121 semce

) lemakmg action.

: supphed the FAA with' figures forthe -
© -economii¢’evaluation that was presented
in the'NPRM. The cost figures that the".
" RAA submits in this comment refer only
to the' DHC~6-300,.an airplane with a -
- unique combination of cost factors: The
FAA has determined that the DHG—6
_will not have to comply with the DFDR
reqmrements Other operators: that can
- justify why their alrplanes should also
- be exempt. disclissing the criteria -
.- -outlined in the preasnbile of the NPRM-
' and the SNPRM, may petition to have
their airplanes added: to the exemptron
paragiaph in part 135: ~

‘The FAA agrees that the 2-year LU
 the FAA has decided that § 121,344a s
" should contain the same languageas ..
- §135.152 concérning aircraft placed on
the operations: specifications ofan - -
.- operator; The “brought on the U.S:
o :reglster" language of §135. 152 was

- gcompliance-time for airplanes of
" operators that “thought their aircraft
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

come into comphance The compliance

E ‘time language that was included in the -
* " SNPRM has been removed:to avoid: any

" confusion in compliance times. Affected

* . operators have four years to comply, -

" whether operating under part 135.or

"-part 121. Further explanation i i .
provided in this preamble in the..

" section, "D1scussron of Polrcy Change
below...

. .The NTSB agrees wrth the sntent of
‘the SNPRM; but-commerits that spemﬁo

language is needed to ‘prevent part. 121 -

© * operators from operating foreign- -

- registered aircraft fitted with. FDR’s that
S haveas few-as ﬁva parameters ‘The -,

e s

the United States:*

'.and many mrplanes have too much

E mcludrng those under: forergn
.. registration; afe. operated in’ accordance w
" with the flight data recorder . ...

requirements of that part. The NT 'B

the use of foreign-registered aircraft that
“"record only:5 parameters of flight‘data.-
'The FAAdisagrees with the NTSB’s: "
reading of §121.153. Paragraph {o](2) of
that section requires that foreign-- .= -

. registered aircraft. operated under part

“121'must meet dll of the-réquirements -

*“of this chapter (14 CFR Chapfer 1}.” o
. whi¢h includes all of the part121.:

requirements. Thus, any foreigns

- registered-airplane operated- under par-t
121 mustmeetithe FDR: requrrements as.
“~though the aircraft were: regrstered b

However, afte HET consrderatlon, .

repeated: innew §121.344a(a), and the
orrectron proposed for:§ 135. 152(a) In.
& SNPRM also applies to -

- § 121;344a(a). The language is .mcluded

in the final rule for clarity and’

- parallelism between the two sections..
‘The FAA does not want to.cause | .-
- "confusion in‘the applicability of
§121.344a for-airplanes that are subject
" to it beginning in March'1997. -~

The FAA-agrees that the sn:nple fact -

' that arrplanes ‘e out of production i is -

not suffigiént justification for their -
éxclusion from the DFDR requrrements

. The:number of ot ofprodnctlon

airplanes still operating.is srgmﬁoant

economic life 1 remammg toallow: them. -
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to operate with.no:orlimited flight: data :

- recorders: The FAA.disagrees:that any -

- - exception to-this:rule be handled as-.

exemptions on a case-by-case basis.. The

' ? FAA does Hot:grant blanket permanent
_exemptions, and. use'of that process:

- 'would necessitate the reapplication. of

affected parties every two years. The '
_FAA does'not anticipaté that

"circumstanceswould change so.as to- -
- ]usnfy later the.retrofit of the. alrplanes L

- listed inthis final rule as.exempt."
Further, because these exceptions are'

-rather than havingindividual’ operators
-.apply onbehalf-of themselves and 4ll -
affected operators of a: certam an'plane :

. type design..’

' :Dlscussron of Pohey Change

In the preamble t Nouce No 95—-7
the FAA announced a change in pohcy
. regarding certain, a:rplanes that were’

- “brought on'the U.S: register-after .. - .

*.Octaber 11, 1991 (61 FR 37154, ]uLy 186, - .

'1996). The, language of current § 135. ‘152
i§ clear that any aircraft subject t6 that -

séction that was brought opto the U.S. -

- -register.after that.date would have to -

 ineet the flight data recorder. .
.- requirements. of that section. As

" explained in that Notice; there has’ heen

atleast one previous policy .

- determination that certajn- arrplanes— o
'those that were on the register before -
“ October 11,1991, were taken off; and
-were-added to the register again after - . .
/October 11, 1991—do-not have to meet -~
v the DFDR requirements because of their =

..prevmus registration. As noted, this.-

. policy is inconsistent with the clear
. - language of the rule,-and with the -

. recently: adopted rules making part 135.

~scheduled commuter an'planes sub}ect
to part 121 beginning in March 1997.

. Comments to.the NPRM and SNPRM, .
dnd. telephone inquiries by operators, '
.indicate to the FAA that some . '

commenters thought that this is &

- -alternative policies to coverthese -

"alrplanes, including a change in

'§135.152 to make it applicable only to -

"airplanes manufactured after October
11, 1991.4{See response at discussion’ of o
: TOIL 's comipents, ‘above.) Fusther, the

NPRM did not-contain any proposed
compliance time for aircraft affected by

* the policy change, nor did it specifically - :

indicate that the policy.change affects

“all alrca'aft-—a:rplanes and. rotorcraft—

sub]ect 10:§135.152.

In the SNPRM, the: FAA proposed to-
 give operators that had been. operatmg
under the old policy two years to:-

.Z " comply with the- regulation. The:

. listed for aircraft types, it is more - -~ -
" “efficient to list them as part of the rule’

.proposed policy- change Commenters -. S
. -also took the opportunity to suggest -



- effective on the effective date of this:

. FAA found that a change intheule " ™~
language could be interpreted to apply -

' 38374

Federa‘l Reg;ster / Vol 62 No 137 I Thursday, ]uly 17 1997 / Rules and Regulatlons

: commenters note, however, that t]ns

places-a iirden on 'some: operators and

- could cause operators of certdin:
. airplanes that are now subject to part
* 121'requirements to possibly u.udergo a

L 'second retrofit—fivst to meet §135.152"
" because of the policy. change and agam .
- tomeet §121.344aq, &> v

The FAA agrees that: the proposed

- ‘compliance time of two yearsmay be =~

 short; and understands the confusron

' that resulted from the change in policy =
o comment was added to the Remarks -

. column-forParameter-#88: For: alrpla.nes ‘

~ that have a flight control break away -

. capability that allows either. pilofto j '

i operate the-controls. mdependently, RS

Tecord both control force inputs. The -

“': - control force inputs may be. samples

altematwely once per 2 seconds to ™

being announced in the NPRMand -
discussed againin the SNPRM: ..
Accordingly, the policy change is

final rule. Operators of airplanes or .

rotorcrift that‘were operating pursuant ’

© to the'old policy willhave:four years:. |
.’ from the effective date of this ruIe in

- which to- comply with §135.152.- .-

e Affected .dperators shou.ld note, T

however, that thefe isno'change to.the _ - %
" am

: - rule language of § 135,152 to indicate-
. that this complisnce périod exists. 'I‘he

- toalk operators, rather than those -
affected by-the policy change, the . *
compliance-date proposed in the -

. supplemental notice is not adopted in7
B . ‘comment-§135.152(a) were revrsed to

" this final rule.”

K Changes Adopted in. the Fmal Rule
“ A a result of comments'to- the: NPRM

: ‘ the followmg c.hanges weremade _ .
: FLIGHT DATA RECORDER UPI ; RADE REQUlREMENTS

|

~- comments to the SNPRM, the- fo’llomng
"~ chanpes:were made:

“-. -include tu.rbme-engme-powered
- airplanes having a passenger seatmg

(1) The Lockhead Ar.rcraft Corporatron :
- Electra L-188 mrpla.ne was added tothe -
+ list:of airplanes that néed not comply -

- with proposed §§ 121,344 and 125. 226

- bt must continiie to'comply with

§121:343 or 125.225 whnchever is:
riate:.

S @YImall appendmes, the followmg

producethe samp}au;g ititerval of 1;.
{4) Techhical ges to'the. - .- .
appendlces, mcludmg samphng rates,

(5) Typogra hlcal efrors wers:

o corrected and minor edltorral cha.ng
‘were inco:

orated, :
.As a.resu t of the SNPRMand

(1) Proposed §.121. 344a(a)_and

configuration; excluding any reqtured
crewmember seat, of 10 to 19 seats that

3 e reference to Fau:chrld Arrcraft S
. Inc. FH:227 was corrected toreflect the

~ manufacturer of the FH- 227 1s Fau‘chrld -
,Industries:~

'the rule. language is ,necessary_.‘ o
~*(5) Each-of the exemption paragraphs S
- ‘hasbeen revised to indicate that the, .- - - :

" exemption applies onlyto aircraft. - . -
. manufactured before the effectwe date cEo

‘were brought onto the U S reglster after,

or that were tegistered outsidethe.. -

" United States and.added to the - .
- operator’s U:S. operatlon specrﬁcatwns -
*. after,October 11,1991; :

{2] Sectmn_'las 152(k) was added to

‘ Y airpl
with DFDR Tules. Parts 121 and 125 Lo
already mcluded exoephon paragraphS, .

.. the DHC-6 was the only part 135

airplane for which ]usuﬁcatmn was '
shown to grant noncomphanoe,

(3) References in part 135:t0'8, hours e
* of recorded: aircraft operation were:

: revised:to-read 25 hours, which reﬂects w
_the current’ mdusb:y standard; and..

o4 The: rule language proposed in the e
‘SNPRM to allow a 2 year comphance

¢ time for-airplanes currently not in

compliance was ‘ot adopted in the ﬁnal ', =

. -rale, These. alrcraftwere operatmg o
‘without DFDR’s based on'a prévious |~
~ policy. interpretation; the reversalof -
+ ‘which was announced in the preamble o
}' “of the NPRM. The pol:tcy interpretation " -
-was changed to be consistent with the

current rule language, and ne chan i

ofthls ﬂ.nal rule

Category 1 T Category. Categoryd . 70 7
- No FBAU" mfd ,gn or. beforeﬂ)i FDAU mfcl%srl\t%?obeforewl /01 : - FDA1U ‘Fllf after FDAU rnfd ?‘élor 5) years afterj R
". : me ) o " .“ k
' cunnsmmmmareas e
11, parameters J 7. parameters N Uplo29 parameters B 29 parameters I N
17118 parameters ] -2.'2ﬁ’paran5eter5. ﬂ: 34r>arameters T o7 perdmetrs @ years)
R T I = : i ;88 parameters(s years]
_ R Tl . _ 3.;:-‘AIRPLANES R SV ,
o 1929 alrplanes ‘over- 30 seats 1360 aurplanes over 30 seats ‘:_‘. - 1036 alrplanes over30$eats' V"'AI[ newly’ manufactured arrplanes
727 737 DC—S DC—-Q F-28 704 turboprops . - “:|'673 dirplanes 1019 seats . E)ustmg derivatives: and any new ’
|| :A=320, 737, 747, ?57 767 DCf 277 alrp!anes20-—30:seats typeoertlfca!es R
.10, F-28, MD-80, - ATR—42, | 737, 747, 757, 767, 777, F—100 T Ll
: " MD-11, MD-80, ‘MD-88, MD=[ - * 7

‘FDAU_thht Data Aoqulsmon Uﬂrt

; Internatmnal Compat:hrhty

" The FAA has Teviewed correspoudmg

‘International Civil Aviation -
' "Ol:gamzatron,reg.llanons and Joint.. -~
Aviation Authority regulations, where
.- they exist: Any differences between: -
 those documents and these regulat.tons
are.ofa mmor, techmcal nature, and are’

deemed ms1gmﬁcant As ot
_discussion of comments, eV
meluded the techmcal matenal for-.
parameters numbered 1 t]:l.rough 57.:
- ‘Beyond pararieter 57, io. mtemat.ronal‘,
' standards exist; The differences noted )
* shovewill net adyersel 'aﬂ‘ect T
harmomzatlen i

Paperwork Reductmn Act

“This final. rule contains mformatmn

<71+ collections-which: are sub)ect o] revrew
.. by OMB under'the Paperwork

. Reduction’Act of 1995 (Pub. L., 104—-—13)
. The title, description,’and. respondent - . .
: - description of the axmual burden are
"rﬁshombelow SETEE TSN
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Title: Revisions to D1gxta1 thht Data"'
Recorders Rules. -
~Descriptioni: This’ regulation rewses ,
and updates the Federal Avidtion
Regulahons to require that certain
airplanes be equippéd to accommodate
, addmonal digital flight data recordet
(DFDR)' parameters “These'r rewsmns
 follow a series of safety - 4
" recommendations issued by the

National Transportation Saféty Boarrl SR
=" submit comfients:on the information -

" [NTSB), and the Federal Aviation ™
_Administration’s (FAA) detision’ that

the DFDR-rules should be revlsed o -

upgrade recorder capabilities in most -
transport airplanes: These'revisions w111
" require additional information to’ be
 collected to enable more thorough -
- accident or incident'investigation dnd to.
. - énable induatry to predict certain u‘ends
* and make necessary modifications
. before:an accident or incident oocurs.
Descnptmn of Respondents: < -
Businésses or other for proﬁt
orgamzahons
.. There are no annual reportmg,or—'- L
- "recordkeepmg burdens.associdted mth
“this rule. The information is collected -
antomatically; electronically. ftis”
retained for only 25 hours, and’is
.averwritten on a continuing basis. In the
event of an accident or-incjident, the”

as a part of its statutory mission. The
. airplane operatotsiare not reqmred to:-
keep the information, nor to’ report it
. Costestimates shown here-are -
‘aggregates for the extive 4-year:
compliance time frame. In detenmmng
‘capital'and start-up costs to-the airline -
industry, the FAA-has assumed thatin’
. determining the ﬁgures, commer(ual
—~airline operators took into-accoint the

© . annualized expected useful life' of the -

equipment to be installed in their -

" aircraft. Total capital investment costs,
as detailed in the Regulatory Evaluanon
are estimated at $155.4 mﬂhon [3131 6
niillion dascounted] and engineering:-

¢ costs are estimatéd 4t $3.2 million ($2.7
million dlscounted] Other costs, whmh

- inglide recurrent and nontecurrent
maintehdnce costs dnd costs’ assomated

m DFDR -

umits following an ‘accident or- mmdent

- ape estimated at $16.4) m 11'on ($11 4

- million discounted). "

. The agency solicits public comment

on the information colléction- - :

_ Tequirements in-‘order-to: (1)’ Evaluate .

whether thie pmposed collectiono

. information is necessary forthe ‘pro er

. performance of the fiirictioiis of

- " agenicy, inclinding whether the

‘information will-have -practical

- -(2) evaluate the accuracy of the agency’
_estimate.of the burden of the propesed -

" colection of mformatmn, 1nclud1hg the,

va11d1ty of the methodology énd TR

#* Washington; DC 20503;

. a collection f infarmationunless it 7
- displays a curréntly valid: OMB coni:ol :
. number, The nirden associatéd with < -

_assumptmns ‘used; (3) enhance the :
" quality, utility, and:clarity of the

inférmation ta be collected; and (4)

. minimize the: burden of ﬂ:e collection of
: 1nformauon on those whio afeito -

'respond ‘ncluding through'the use of .
" FAA has conéluded that this fipal rule. "

appropriate automated, electranic; -
‘mechanical; or othertechiiological

_collection techiiiques or other forms of S
.information technology, - :

Individdals-and: orgamzauons‘ may
collection requirementsby September-:

address listed in the-ADDRESSES section
of this document. Comments should
also be submitted to the Office of
Information and Regulatory Affairs; "
OMB, New Executive Office Bldg., -
Room 10202, 725'17th St NW,

Officer for FAA.
Persons are not requn‘ed t' respon

- this final rulé has been stibmittedto. -
OMB for review. The FAA will pubhsh .
a notice:in the Fedéral Register. -

- notifying the public of the approval

num.bers and: explrahon date.”

- information is downloaded by the NTSB Regulatory Evaluation Summa.ry

Changes to-Federal' regulatlons must

‘ undergo ‘several economic analyses. : .-

. First, Exectitive Order:12866 directs that
.. each Federal agenicy shall propose or -

. adopt & regulation enlyuper aréasoned

determination that the benefits of the .-

intended regulation justify its-costs.

~ Second, the Regulatory Flexibility Act -
of 1980 requires agencies to analyze. the :

economic effect of regulatory: changes ’
on-small entities, Third, the Office of:

- Management' and Budget’ duects‘ ;

agencies to assess the effect-of -
regulatory changes on mtamauonal
trade,

. With regard to Executwe Grder 12866
the FAA determined that this - _
mlemaMg 1is'gignificant because of the .

substantial public interest:in: obtaimng
flight data and the NTSB’s abxhtyto
conduct foll investigations: *
Accprdmgly, the FAA, evaluated two
alternative approaches. In consrderahon

. of thege alternatives, the FAA has

concluded that (1) shortening the

comphance time frame:to two yearsas

anaiyzed in the' NPRM; would increase
the cost of thisTulémaking by as-much -

- as $170.6:million; discounted; and (2) -

adoptinga simulator met.‘nodology to

" obtain mare DFDR parainetric detail,
. although less costly; would xiét meaaure
s all parameters'specified-in this final -

. rule; n6F satisfactorily meet the needs of

-the NTSB.Hence; the FAA has'rejected -

both.of 1r:hese dlternative approaches

Attent.lon. Desk : Rt
. .7 Asseciation: {A‘I‘A} and the Regmnal
;'Au'hne -Association. (RAA) members to
"+ an air carrier cost sirvey developed by _' S
the ARAC working group. (The FAA TR

" downtime:

Wlth regard tothe Regulatory. - .~
Flexibility ‘Act of 1980, the FAA has
determined that a-substantial number of-
small entities will not'be significamtly”

- affected economically by this final ule.-

Withi regard to the OMB directive; the

. could have a potential, but insignificant,:

Jndirect affect on'international trade:’ A .
*full regulatory evaluation 'of the final:
‘rule providing a'detailed discussion'of -

the costs and benefits summarjzed, in

' this section js available in the docket for-
15, 1997, and should direct them ' to the . :

this mlemakmg actmn

Costs o ; :
To obtain representatwe and

. comprehenswe information from which ;
~ to develop the industry costs-of th1s
 findl mile, the FAA relied:on the

responses of the:Air Transport -

augmented this information with .=+
adjusted costanalyses from the: recently
effectively commuter rule). The - "~ .
pnnc1ple aggregate costs-detajled in the '
‘cost survey wera (1] eqmpment and":
inventory/spares; (2) engineering,
installation, and other costs; inclusive- of )

' recurfent-maintenance costs; and [3]
.aircraft out-of:service ¢osts, which
i
reflect net operating revenue. losses

resulting from unscheduleti aircraft

The FAA esumates that total costs for

_: air carriers operating turbojets under -
art 121 would equal $308.9 million':

$259.1 million} discdunted) within the :
4-year compliance time frame-of this "
- rulemaking. 'The equivalent total . - -

- turboprop fleet'costs: for air carriers. -
operating under part.121 are estimated.
to be $30.4 million ($25:8 million,-
discoumnted) under the same 4-year
complisnce fime frame; Estimates of the:

total 4:year compliance time frame'costs .
- {or-part 135, 10-19 séat aircraft reqmred

to operate under part 12185 of March
1997 are $26.4 million ($22:3 million,

‘disetunted)-and for part 135, 20-30, seat :

aircraft; aré $10.9 million [SQ 2 m1111on, :
discounted). Total part #35 costs are
$37.3 million($31.5 million, - S
discounted). Thus, the estitnated total 4-

-year'compliance time frame discounted

costs for theretrofits fequired v under this
final rule'dre:$316.3 million. -

The costs-dssociated with upgradmg
the industry’s turbgjet fleet with the =
new-DFDR requlrements are in excess of a
80 percentof the total dir'carrier - o
industry costs (turbojets, tur‘t:nopropsr and
part 135 dirplanes. required to begin - =+
_operating under‘part 121 in 1997) Tust -

over 20 percent of the total turbojet ﬂeet o :
w7 costs” [$70 1 mﬂlmn, $59 A million; -+



wi FAA. does not expect these fo-be .-

.- First, there are inherent, rion- - :

- ~ similaroccurrence in the future.
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B dxsc.;unted] arewout-of—senrlce oosts or
lost net operating revenyes that result
- from:thisarulemaking. Ne-similar;
estimates of the-out:of:service.costs -
.were provided to the FAA for: erther the
_ turhoprop‘fleet or'part 135 carriers that’

will:now be reguired to. operate under, -

part 121. Proportionately however, thy

. "gignificantly differentthan those
.~ ~estimated for the turbo;et ﬂeet. o
e Beneﬁts S

- will: result from t]:us final rule can be -
" considered as two mterrelated sreas e

s ,‘measurable benefits. that evolve fr m,

' increasing the volume of detailed -
accident and incident information from
which the aviation, 1ndustry as a whole -
+ ¢an draw upon as an added resource;

Second, there are the direct, measura ) e

: - benefits that would re,sult from:

. potentially averting an accident as: a -
| -Necessary modifications to avoid: future

. result of the DFDR. enhancemenits, .
. :Inthe first instange, this final rule :
e supports the recent voluntary. efforts of
- those air carriers that have mtroduced

e data’acqmsmon enhanceients into ,

.. - their pewer model airplanes. T‘hrs :
. subset'of new: airplanes with upgraded
~DFDR’s has. provrded certain air carriers
- :with “quick access” capability and. .- .

,allowed for the development fo .
e mtegrated maintenance and, training

: programs predicated on the additional .

- -allowed for more rapid and - =

comprehensive detail. to-be: obtamed by

the FAA and NTSB in ceitain. Tecent-

.- airplane accidents, The inherent. . s
 benefits resultingfrom this rulemakmg

will evelve as all commercial air catriers

- 'adopt the required : DFDR enhancements
i their'ai

lanes: :

Althou DFDR’s do not in a.ud of

- their use as an, mvestxgatrve tooI when
i accldents or-incidents do occur. trends

. determined. Accident investigators in.
-obtaining a greater understanding of the
".accident dynamics from the DFDR
, mformatlon, can, in turn; be used 10,
_* more easily determine the probable ...
* causes of accidents- and incidents. Wlth
this knowledge, a “fixt caribe o
developed to reduce the.chance ofa”’

-In the secend instance noted. above

§ :-.alt.housh the.FAA is not able to. quenuf; “réconfiguration

_precisely the likely benefits that will-

- ultimately result from this' rilemaking, - -
the FAA anticipates that the DFDR - -
" enbancements required by this final ru.le

- will lead toa reductron in accidents and

a saving of hves Asa result of analymng

* a§ many as:1.43' accidents.could be ... . s
prevented overthe next 20 years, Tlus -

. parameters can'be collected cost- . .

- effectively;-itis-also expected that the o

-» FAA'will-be able:to use incident '

.. .- information to reduce accidents. of the
.| nature that arecurreutly_of : .

: .‘analysrs detaﬂed‘ the: precedmg -

-sections is not necessarily exhaustw

" .The purpose ‘of this rulemaking is to .

_ require the installation of DFDR's that

record more flight mforma ion. This i
~will i

L presuimnes that; as. nresult of this -

L determme what,if any; appropnate :

_additional action i 1_s needed to prevent a’

" recurrence of tho '
', - incidents.

- information being collected. 1t has a.lso T :

: -+ form of Ad sory Circulars,;

"~ " additional tulerdaking: The costs of -
» -these follow-on FAA actions could: vary

. proposed Tule. This-was: expected

e -mcrdents mvolvmg aJrcraft wrth DFDR
enhancerents in:place, the FAA finds' B
. process. The.comments contammg more 8.

. ‘that there'is. aTeasonable prospect that

"‘could save up to143 lives; The FAA ~

anticipates that; particularly in light' of_
-the NTSB. recommenda '

information concerning e anced. .

undeterm.med cause

certam trends in order to make any.

accidents,or incidents. Thus the FAA
rulemakm,g the: quanuty and quahty
i will incréase th

probable cause
orincidents: the F;

Future

Airworthiness Directives, or poss1b1

. from neghglble «costs fo considerable.

* gosts of some unknown amount, Whl,ls

- the costs of such: futtire-follow-on: .
“actions by the FAA ‘might be. consrdered

-' .. part of the costs of this. xitlemaking, the

FAA cennot estimnate the ‘casts of these
unknows future actions: The FAA
acknowledges ‘that, to the éxtent that t.he

- costs of any. follow-oii. actions are: ‘more:.
. than negligible; the-crirrent cost

estimates would ténd to. underestlmate :

' the total cost of thrs_ rulemsk:ing

'through the ATA and RAA, bothiof

. currently operating under part 13
. 'Piedmont Airlines'notes that the .
- recorders currently used in its

L mclude statements. by RAA’ memhers

. “EMB-120 aircraft. ASA.also cites a

. previous estimate submitted by,

-« " Aerospatiale to retrofit the ATR 72 S
L cosung $30,000 and 20-man-hours | per =

:recorder capabﬂmes cunently

for its fleet of 40 Embraer EMB 120’
. mrcraft ($51,450 end 5 days downtlme 3
- per aircraft) and its. fleet of 70, Canadair .. -

which participated in the ARAG - .‘". .

spemﬁc issues with méard o mrplenes }

record 98 parameters and those. used in

ooits SAAB 340 record 128 parameters Iu L

. hoth cases, certain of the- parameters .- .

.. . " specified by this rulemaking RO
..’ currently being recorded but could be :

" derived; the cost however, toretrofit |

. these an'pla.ues tobein comphance

" would, be about $100,000-per aircraft

Srmﬂarly, Aerospatmle and’ Alema e

- (ATR), manufacturers of ATR znrpls.nes, -

- . suggest.some requrrements flexibility. . "

- should be introduced for th __a'erIanes :

¥ - ‘such as the ATR 42/72 with recorder.

.. - Tequirements-that are essennally in.
- harmpnization with EUROCAE ED-55

" requirements: - :

are. not "

somments; subrmtted hy

that questron the' ndle of: mclud.mg o
for retrofit:c ‘certain aircraft that. currently =

+ haw d‘emonstrably effectiverecorder = - . - -
;- systems, In addition. to-the above noted L
= _ATR 42, ATR 73 aJ:Ld SAAB 340, the :
. RAA, in an attachment submitted b

Atlantlc Southeast Arrllnes, Inc.
- objects to.the retrofit of BAe 146 and

,andaprevrous estimate - <%
submitted by AVRO.to retrofit the BAe w

. 146.ascosting $110,000, 1200 man- ;- * .

hours, and 25 weeks downtuue per

aucraft : - g
- In another statement 'u_bmltted w1th -

the RAA comment, Comair believes the, -

“employed on its in-service fleet fa.r‘ St
‘éxceed those of the rulemaking’s ‘‘target -
aircraft”, e.g., older:737’s and DG-9's.:; ..~
Comair also prov1dsd retrofit cost

‘CL600-2B19 regional jets ($136,600 and "

e days downtime per aircraft). Although. .

‘cominents presented any detailed
‘economic considerations of the

the. regulatory evaluation;and economic.
analysis. were derive

* attachmenits, Embraer also provided "
- "detailed cost. mformauon for the...

- retrofitting of the EMB—lZDaJrcraft nATIL
undei each of the categories. specxﬁed m, :

. estimates-are more in lin ‘with those '
- -présented in the NPRMand .
consrderably less |

&omtheauhne- =

specrfic cost mfonnatlon as provrded : h A that the cost data subrmtted by the RAA .

not part.of the RAA comment and.

the rule: Embraer’ s retrofit cost, .

those crted

above

A stdfement from USArr Expressnotes S



http://AMih.es

aircraft operatmg ‘under part 135.as

o (the Twin Otter) the'FAA: recewed =

- underpart135. Section 135:152{k}-was
.added to provide that exemption EANERIE A :
adequate ‘vendor cost detail for products. . specifically, Neural Netwotk theory. -

- . effective date of thistule); most. o
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. 'Were, pnmanly for amcraft operated by
- RAAmembers under part121, no
#135:as estimated in the regulatory

- evaluation; only the EMB-120'is
‘operated-exclusively under part
A consequence, RAAJUSAlrExpress

-+ - suggest-that the FAA cost:eéstimatés for- -
.. retrofitting aircraft operating uader part

1121 are from 5 percent to'10 percent
ow. .- By
;- Finally Twm Otter: Intematmnal _
- (TOIL) contends ‘that-the DHC—6—300,
..~ which'is no longer in, producuon, was .

- 7 not deSLgned for FDR’s and no -

. .engineering:data exists fo su_ppen an

.. FDR installation. TOIL estimates-the .
costs-to redesignithe DHC—-B—SDDJ auc:aft

systems and recertify wouldbein. <

excess of $130,000, and deHavi :

. the Twin Otter manufacturer; has 1 no
“interest in participating in the costiof -
.+ - certifying/retrofitting the DHC~6-300.
" -TOIL concludes:that application'of the '

" rule would iiihibit the ability of U.S. -

~ aperators to purchase-additional.

.. aircraft,;paiticularly since the ndjority
" of available Twin:Otters are. reglstered

‘qutside the U.S, .

FAA Response: Thi

. 8 FAA apprem
© the'additional cost.detail regarding

- provided in these comments, as ‘well'as
the clarification of the cost detailas
‘provided. hy the RAA. The FAA irehed
. hepdly on ARAG workmg group

- members to’ supply accurdte and timely
cost detail and-economic information. ™

.f. This reliance also assiimed that the cost‘ ‘

- detail'supplied clearly délineated: the
. retrofit costs-associated with aircraft:

operating under part 135 from those o £ .
i % for newly mennfactured airoraft (57 or; : vendor lead times which are well withia

- opergting under part 221. * °
- With regard to the so-called "
. ““requireménts flexibility" o1t poss1ble

. exemption of certain aircraft; this:is: not

- matterfor consideration inthe <= =

- ~ regulatory-evaluation. It should'be _noted
. that the' ARAC working goup; with?

- significant'industry input; conc].uded

- that the differences between the NTSB - i

recommendations: and ED-55 would be

. .insignificant for.17.8. .operators.-Finally;

:with regard to:the PHC-6-300 airplane:

- sufficient infurmation to-suppert-th
" exemption‘of these aircraft dperated

+ -~ Several comments were Tecejved. -
o regardmg the:88 parameter:list for:
. airplanes im category V (thase:that’ w111 :
" be manufactured five years afterthe . -

. which noted.the absence of-a.detailed:
 cost/benefit analysis specifictothis . -
requirerhent for future newly.
manufactured aircraft..Airbus Industne
- notes an inexact match between th §3
or-more paremeters cu.trently bemg

.+ B8 parammeters 5 years after:issuance of-

-rale’ 8 57vand 88 parameter

- be required-under the:law.
: contends th the chsharm 1y

. nature’that.would: be required. or.air. .
. carriers :

- breakouts for newly. manufactured’
' airplanes i the future, Thes: ‘

-ARAC working group, and-asa . ..

mfurma‘uon ‘was tende:ed

recorded by some. European e mefegard to. the remmnmg issues .

‘ manufacturers of FDRs and thase on:the - noted -above.concerning the parameter -

- Teguirements of newly menufactired -
- “airplanes, the potential cast burden, and
321 aircraft which.can. .~the.apparent excessive cost/benefit. .

-‘:record up'te-270 parameters- -andthe : raho, Fedéral regulations in general,
A3301A34D models whick: can rscord up . reguire only that the complste rule be
0400 parameters - N sub]ected to a cost’henefit. analysls, not

“The At Line Pilots, Assoelatmn . .~ .its.component parts. Furthermore, :

{(ALPA)notes that the-cost data supplied -~ although the costinformation prﬂwded
- b‘y ATA and RAA Was mclus]_ve on_ly u-p by ATA and RAA allowed. dEtﬂllEd - e
-' j to 57 pm‘ameters (category IV}, but:~
_contends ‘that there 1sno-jushﬁab1 g

*.. analysis of the:first three’ aircraft”
o cﬂe@nasm&ﬂy51s of the beneﬁts
technical-or économic reason not'to . : -« Cannotbe estimated in. similar manner;

. . mclude 88 pammeters 3 years (not 5" B beneﬁtﬁ thBIEfOl‘B, were determmed for

years) after the promulgation of the: ﬁm] the:overall rule. Finally, as noted in the
rule as ié the casé with the 57:parameter -preamble, <cost alone cannot justify

‘group. Fairchild-Aircraft'disagrees-with - ignoring the recognized potential safety .
‘the:position that newly ménufactured:-
= 10=19seat a:rplanes shotld be'requited

" to'have-either 57 parameters within'3'to- - under.part-135.to comply. with the :

~»gains inherent in thisrule, the. mclusmn
- of certain dirplanes now operating .

& oF < Tequirements. of part 121:is a result of -
the commuter or “one level. of safety”.

- the final Tule: Fairchild Aircraftalso”
maintains that compliance:with.

- 5 years afterissuance of the:finsl rule

Wlth regard ta. parts vendors and the

: -(§ 135452 is more than'a dequate for . ~disaggregation of materials costs, .

-, comments were recewed ﬂ-qm two .. -
- suppliers {Flight Syster Engmeenng, .
" Inc.and Patriot Sensors-and Confrols -

. *{Airlines Pilot Association {ALPA)). The -
" vendors’ comments addressed the costs
+0f-specific-equipment components and
.the lead tine required to'mest. orders. A
portioncof ALPA’s coiments focused on -
_ . the'need for.a more extensive Teview of
*:cost data'and recommended contatting -

. tadividual’ manufactm‘ers of FDRs a.nd
~FDAUs, + © .
©FAA Hesponse The FAA appremates ‘_
the logisiics information regarding :

estimates for retroﬁttmg its Metio : 23
-airplane to bein comphance ‘)‘th ﬁ.nal

eparate cost/beneﬁt analyms

88 parameters); GAMA believes this to‘ ~~ the-4-year compliance time of this final
nally; ATA rule: The FAA however, notes that the
- cost datd developed for this rulemaking -
.~ was:provided by ATA and RAA at the. .,
. "aggregate lavel; it does notlend itself to.

-msfers of mrpianes between Europea.u the moicro detail of specific retrofit

.aulmeslcamers and.U.5; alrl:mesl - compenents. No changes 1o the-
Carrers. . . * regulatory. evaluation or the rule were.
FAA. RESPORSE- The FAA nOt&S ﬂlﬂ.t made in response to t_hese comments

no. cost'detml for. the B8 pa.tameter hst * - - Finally, a comment was: subnutted by

L - the Department of Civil and
- RAA for analysis in Environmental Engineerirg of the
e detail thatwas ;. Umvemty of West Virginia (WVU). |

provided forthe 57 parameter list was - proposing an alternative approach to the -
. inéomplete and. .essentially unusable.In retrofitting requirements-of thismale . -

is was due to the lack of - based on Artificial Intelligence, or more

which:may not even be on the market . Relying on an alternate:set of "

as yet..and:the generally: speculatwe assumptions, thé WVU:team. estlmates
+the cost ofthe DFDR final-rule at $1.046
. ‘billion; or' more thanthree timesithe .-

 FAA estimate, and offers their software:

 developing macro cos

mpedaments were. recogmzed by the "Recorder. (VFDR) asalow-cost . . -
alternative. Utilizing thewdata taken from
an existing conventional 11-parameter._
FDR t.he VFDR, accordmg 10 the Wvu..

consequence, no request fo_r

. 1t epo ;
axrplanes_alsu mclude_ o "g cga g ry C@rporatan and’one: t:rade assematlon :

‘based system, the VirtualFlight Data. - .

1


http://should.be
http://the.lead.time

. requested by the NTSB, not with-

' -ensure that sinall entities arewot .«
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teM, would: accurately “reeonstruct"
most of the additional’ parameters

- detailed in the final rule via'a Neural - '
* ‘Network: mapping process at-a cost of

" about $800-$1,000 per aircraft, or about
1 percent of their cost estimate for thm"
final rule. The' WVUJ cGmment . :

- concludes that the opportunity- cost of
the bard retrofit is" losﬁsawngs Wwhich

- could be invested i 3:%: vanety of sa.fety
.enHancements, .

FAA Response: The FAA appremates

the efforts of the WVU'team'in: .

‘ presentmg an innovative, loWw-cost -

“simulator’alternative to the hardware

- retrofits that will be required by ﬂns e
" rule. However; the rulemaking is - =+ -

- concerned Wwith expanding the nu.mber
- of parameters to-be-recorded as™

revising the'meanis by which addmonal
_ datd'can be collected. The NTSB: has-
_ made it-cléar that its requu:ements must

* - be met by direct parametric
. Tngasurement via recorder, and: has not o

“supported. industry comments with:
Tespect to parameter redundancy’or
".inference from, parameters. already

.. recorded. Thie FAA suppoits the - N

_ contirived efforts on'the-part of the - -’
WVU team to disseminate VFDRY - "1~ ¢
.information: to'the NTSB, FAA Resea::ch
- Office and airline industry. The FAA,.
. through: this rulemaking, takesng - .-
position at this time on the VFDR or the: :
- commenter’s measurément of the ™
' opportumty costs of t]:us final mle

" Final Regu[atory FIex:bjbty
Detennmatzon o

~The ReguIatory Flembrhty Act of 1980
(RFA) was enacted by Congressto -

unnecessarily or disproportionately

-burdened by Federal regulat]ons;':The

. RFA requires regulatory agenciesita. " -
* reviewtules which may have* SO
. significant econoniic impacton a

'substantial humber-of small entities.” -

For this’ fina} Tulemaking; a “‘small -

entity”" is an operatoz of aircraft for’ }:ure

that owns, but ddes not necessarily - -

. Operate, nine (9) airtraft or fewer, A

“substantial number of small entities”, ¥

© as defined in FAA order 2100. 14A——' B
- Regulatory Flexxbll.tty Criteria'and
" Guidance, is a numher {in:this mstanee,

- the riumber of ioperatdrs }fthat isnot
fewer than eleven and is‘more than-one- -
third of the small enn_ s sub]ect to ﬁnal

Cpuds,

~A “s1gmﬁcant econiomic 1mpact” or

_ -cost threshold, is'défined as'an - -+

annualized nét compliance cost level. -

_ thatexceeds (1) $122;200 (1995 dollars]

" in the case of scheduled: operators of -

aircraft for hire whose entire fleet has a-

© - seating capacity in extess of 60° seatS' (2)

$69,800° (‘1995 dnllars] in- the case of *

' ‘Conclusmn

‘preamble, and based on the fitidings in -
.the Regulatory Flexibility Determmauon
‘and the International Trade Impact' -

' scheduled operators of am:rafl: for ]:ure

for which the entire fleét hias a seéating

" capacity less than or equal‘to 60 seats; =
- and:(3} $4:900: (1995 dollars) in‘the cage::
"of unscheduled o perators of a.trcraft for

‘ V'LlstofSub]ects
‘ 14CFRPamz1

hu‘e :
The~FAA has’ detenmned ths: -
a.unualxzed costs (20 yeats) for -

- schéduled ‘operators of large aircraft: 0
- be $5;611.per aircraft. Multiplying this -
- estimate by 9 {théupper-bdund of the: -

smiall-entity criteria) yrelds aresult of -

- criteria of $122,400 for scheduled
operators of large aircraft:
:The FAA hasalso determmedthe

annuahzed costs (20 years] for. -

. ' :scheduled operators of small am:raft to. .-
' be $3,067. per aireraft. The upper bound -
_' TheAmendment

costs for. consideration. w1thm the small
entity (9 aircraft} criteria are $27,603;
whiich is well below.the minimum..

_compliance cost 'of $69,800. Thus, the .-

FAA has determined that a substenual )
- number of small entities will not be "+ =
e "srgmﬁcant.ly affectsd. by this’ final rule i

¥ PART 121—OPERATING o
. REQUIREMENTS: DOMEST 1G, FLAG' Lo
_ HAND SUPPLEMENTAL OPERATIONS -

Intemahona] de'e Impac‘t Assessment
' The FAA ant101pates that e

7‘ digital flight-datd recorder. rule could

have some: derect aﬂ'ect‘ﬁon

.;mtemahonaltade The- AA__‘ dsthat

while the final rule ‘will 'y effect non—
u.s. operators of forelgn aircraft..

" opérating outside the United States, it B

could affect the suppliérs. of materials

: - requu'ed for retrofitting the affected
aaircraft in the domestic fleet. Bomestw

“sources of the required retrofit

‘components.may not be able to meet all
“of the increased demand ‘ofthe domest.tc,
- aif carriers forDFDRs ds theseair. = .
“.!. carriers incréase their orders to meet the Iy
-compllance time frame, for these
regulations, Foreign- producers may
benefit by. supplymg the unﬁlled orders :

For the: reasons-d.tscussed in the

Analysis; the FAA has determined that

 this final Tiile'is a significant regulatory -
action under Exeécitive Order 12866 I
addition, the FAA certifies that this’ mle
- will' nothaved, s1gmﬁcant £Cono :

rmpact posmve or negatwe, on'a
“substantial number of sinall entitie
under the criteria.of the Regulatory

.:-'Flexﬂ'nhty ‘Act. Thig nile is cons;d;ered
- significant under Department of -
- Transportation Order 2100.5; Polmres

and Procedures for Simplification; .

© Analysis, and'Review of Reguletlons Al

- regulatory evaliatiomof the rule,.
including a Regulatoty Flexibility:
Deterrmneuon ‘and Internattonel Trade

@ as follows:

- §121.344 - Digital flightdata recorders for»‘ :
: transport category, alrplanes

'reference (Lfselecte le

: I.mpact Analysxs, has beenplaced in the o

docket: A ¢opy may ‘be obtained by
'contactmg the person identified un‘der»

thie heading FOR FURTHER INFORMATION - . -

:OONTAC‘T

Au' carners, Av1at1c|n safety, i o iﬁl
Reportmg and recordkeeping .

e requirements, Transportatmn - ‘.

.. $50,501: This-estimate is. s1gmficenﬂy 5
below the minimum ¢omplisnce.cost .

14'CFH Part 125'and Part. 129

 Aviatien safety, Reporting.ar d
recordkeepmg requu:ements :

Awauon safety, Reportmg au'd B
recordkeepmg requuements

In cou:mderatlon of the foregomg, the _
Federal Aviation Administration-~ - '
amends 14 CFR parts. 121, 125, 129:and-

“135:6f the Federel Avmtmn Regu.latmnsq 5
as’ follows* - a

= The authority. citation’ for part 121 L
‘ contmues toread as follows :

Authority: 49 U.S.C. 106(g); 40113 40119, -

; 44101, 447’01—44702 44705, 4470944711,

44713, 4471644717, 44?22 44931 44903- .' )
44904, 44912 46‘105 e . o

2. Sectlon 121; 34&13 re' 'sedto read T

(&} Except as pmwdedm paragreph
(2) of this section, no - person. may.

. operate under this part:a: mrbmeenglhe- o

pewered transport categoryairplane . :
unless it-is equipped with one-or. more

¢ - approved flight recorders thatuse a--
. digital method-of recording and stonng '
data and’a method.of readily retnevmg .

-that data from the storage inedium: The

" operational- ‘parameters-required.to be:. .

recorded by-digital‘flight data recorders: .
requited by this section-are as follows: ..
the phrase “when an information source-

-is installed” followinig a parameter
- indicates that recording of that .. A
A parameter is not-intended to. reqmre a

change in‘installed eqmpment con
{1) Timey ~ - ©
-{2)Pressure ﬂltltude, : _
" {3) Indicated aitspeed; -
{4) Heading—primaty. ﬂ1ght crew
b y

tme or maghetic); :
(5 Normal. acceleranon (Verhcal]
- (6) Pitch attttude, P
(7):Rell attitude; . .

corddxscrete,“ R



*Elevation; ..

o . mformation source is: mstalled),
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i (8] Manual radlo trensnutter keyrng,
- or CVR/DFDR synch.romzatron
g reference, R

T pnmary “flight:
©{10) Autopi
)] Long1tud1nal acceleranon
.- (12) Pitch control mput
:{13) Lateral eontrol inpu
(14} Rudder pedal-inpit; o
. (15 Pmnary p1tCh ontrol s'
posrtlon, . - b
-(16} anary lateral control surface
‘ pnsrtmn, e £
- {17) Primary aw control surface
: pcs1t10n, oo :
. (18] Lateral acceIeratlon, L
_ [19] Pitch trim surface posmon or.
. pardmeters of paragraph {a}[82) of tlus
" section if éurrently recorded; :

(20} Trailing. edge flap or cockprt flap_-;

- control'selection’ (except when

parameters of paragraph (a){BS] of t.hrs_. _

section apply);
' {21) Leading edge flap of ccckp
" contré} selection (except when- "
.parameters of paragraph (a}(ss) of ﬂns
sectlon apply) . ;

22y Each: Thrust verser posxtlon (or_'

) equrvelent for propeller alrplane)
- (28} Ground spoiler position or speed. -

o -brake selectioir (éxcept when- parameters (when an mforma
Cook peragreph (a][

f thrs sectron
: applyl -
(24 Outside or total air temperature
+ - (25} -Altomatic thht Contral: System
o (AFCS) modes End engsgement—status
S mcludmg autathrottle; —
(26} Radie’ altltude (whenan:
information source is installed); :
(27) Locahzer devratron, MLS
Azrmuth o
{28) Ghdes}.ope deVIatlDIl MI.S

(29] Marker beacon passage,
.-[30) Master, warning;.
3y Alir/ground sensor. (pnmary

au-plane system reference nose’or main

gear);, .

(32) Angle of attack (when
-,'mformaucn source is mstalled)
- --{33) Hydrauhc press.u.re low (each
© systemn); ST

(34) Ground speed (whenan . o
1nformatlon source is mstalled}
(35) Grou ,d prcxmmy warmng : f Y
*system, S
] (36) La.ndmg gear posmcn or landmg
: geer cockpit centrol selection; - ..

(37). ant angle (when an, 1nformatmn - i
. selection (whenan mformatmn SOICe - =
- (38y Wind speed end dlrectlon (when

source is’ mstelled),

an 1nformat10n soyree is’ mstalled], ek
- (39) Latrtude and longltude (wh 3

information source is fnstalled);
(40} Stick shaker/ pusher fwhen an'*

7 (41) Windshear (whér an m.forru_ _ on
. source is 1nste.lled], : R

e o avordancesystern' R
ot engagement status, L

N mformatmn source is'installed); -

ﬂ_ap .

. mforrnanon source is installed

'mformatlon souiceis mstalled)

[42) Thrott_le/ power lever posmon,

'~ (43) Additional ¢ engine’ parameters (as o
designated in Appendix M of this' pert]l

- (44) Traffic-alert and cclhsron

(46) Nav'1.4nd 2 selected freq_ ncy,' '
. hy

(47] Selected'

(48) Selected altltude {when an

- (49) Selected speed [when an
mformat.lon source As. mstelled}, :

[5 2) Selected headmg‘(when an’
- information source is instdlled);

~(53) Selected ﬂrght path’ (When ¥
information source is install o

'(54) Selegted decrsron’herght (when :

.an information source: is mstalled]“
(55) EFIS display format;’
" (56) Multi- function/ engln > alerts :
drspla format; '
{87) Thrust comma.nd R

(58) Thrust target. (wher an’

(59) Fuel quantrty m-‘CG tnm tank
installed); - .

(60) anary Navigation: yste
. Reference, T

{61) Ic1ng lwhen an mforrnatmn
source 15 installed);”
{62) Engine wammg each’

gine" '

vfbratmn (when an: mformatlon source E

: 1s ‘ingtalled); " ; T :
'(63) Engine ;armng each engme overf ‘
“temp. [when an mfcrmatle :
mstalled), el

-{64) En| newarnm e hen eorl
él 'g gine = as.of July 46, 1996; with:a' flight data.:

e acqulsmon unit’ (FDAU] theparameters :
Jlisted:in, paragraphs {2)(1) through' -

pressure low (whefvan mformatron_
" source is 1nstalled] ‘
(65) Engine warning ez

engrne over

speed [when an m.formano source igt
, - within the ranges, gccuragies, and:
‘" recording intervals specified in °

mstalled), g
- (66) Yaw ttim surface posrtron
(67) Roll trim: surface position;

“(B8). Brake pressure {selected: system],
{69] Bra.ke pedal eppllcatlon (lefl: and :

{ 70] Yaw.—or srdeslrp angle {when an

- informatidii source is installed); -
(71) Engme bleed valve posrtmn
(when'an: mformatmn source as :
. installed); =~ .
(72) De-lcmg "o entr' cmg system

“is installedd;:
- (73) Compute nter of gravrty
(when-an: mformehon source is .- o

- mstalled]

" (74) AC elechrical bus status; T
(75YDC electrical bus statis; -

(76} APU bleetl valve position [wlren .
en mformatlcn source is mstalled] et

_posﬁion-—yaw, S

.- . ;ﬂap control position;.- "~ . R
"7 - .(87)Ground spailer. positmn and
- speed brake selection; and -

L spec1ﬁed i Appendnc B of

(?7) Hydraulrc pressure (each system),
.(78) Loss of.cabin pressure; o0
*(79) Computer failure; .- L
- (80) Heads-up’ d;splay (when aii
information ‘source’is installed); ..o
-(81) Para-visual drsplay (when an-
information source is installed); : :
(82) Cockpit trrm-control rnput ;
posnion-—-pltch o S
{83} Cockpit- tnm control mput; SIE

_ posrtion—-—roll

(84) Cockpit trimn control 1nput

(85): ‘Trailing edge ﬁap and ccckp _' '

: :ﬂap control position; -

:(86) Leading edge ﬂap and ccckprt :

‘(88) All cockpit flight. control mput
forces {control: wheel, conteol column,
nidder pedal). - L '

. (b} Forall turbme—engme powered

transport category airplanes.

v, .manufactired on.orbefore October 11
*, 1991, by August 20, 2601, :

(1)'For airplanes not. eqmpped as of

- July 16, 1996, awith a flight data e
-, acquisition unit (FDAUY, the: paremeters
. listed in paragraphs (a)(1) throngh -

{a)(18).of this: section maist-be recorded
within the rangés-and accuracies ™
isfpart" s

(r) For a.\rplanes w1th more than&wo

_ - engines, the parameter described in’
-+ paragraph {a)(18} is not required unless
_sufficient:capacity-is: -available on. the R

existing. recorder to: reccrd that
parameter, ;
{ii). Parameters listed in paragraphs

- {a)(a12) t.’h.rough (a)(17) each may be -
~recorded: from a-single source: . .

(2) For airplanes that were equ1pped

(a)(22) of this: -segtion must be: recorded '

Appendix] ‘M of this'part. Parameters

listed ift patagraphs-(a)(12) through

(a)(17) each: may l:_e recorded from a: i. :

: smgle source,

(3) The approeed fhght recorder
required by this section must be.

" installed‘at the earliest time. pract1cable,-. SR

but'no later than the next heavy:
maintenanée check after Atgiist 18,

1999 and 10 later than' August 20, 1997. :

A heavy maintenanee check is

- considered 1o be dny time an airplare is
- schediled to be out.of service for 4 or
" more days ‘giid is schiediled to incliide
o access to major structural: components

- (¢) For'all turbine-engihie pewered

- .. transport category airplanes

menufactured on or: before October 1‘1, )
19915 T S "



- parameters for which information
- sources are installed and which are®
«connected to the recording system, must e
~ system and 1ts mstallatmn are the same, :
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( I) 'I‘hat were eqmpped as of ]u]y 16,
1996 ‘with one or more.digital data -

- bus(es) and an ARING.717 digital flight

daté acquisition umt {DFDAU) or.

equivalent, the parameters specified in .-

_paragraphs {a)(1) through (a)(22) of this-
" section must be recorded within the

ranges, accuracies, resolutions, and. ..

-sampling intervals specifiedin.” ..

- Appendix-M of this part by August 18,

. 2001. Parameters listed in paragraphs

" (a)(12) through {a){14) each may be -
“recorded from a single source. ce

_ (2).Commensurate with the capacrty :

;- of the recording system (DFDAU or "> .

- equivalént and the DFDR), ail additional
parameters for which information -
sources are installed and which are
- connected to the recording system must -
be recorded. ‘within the ranges, * -

- accuracies, resolutions, and samplmg
mtervals specified in Appendlx Mof
art by August'18, 2001 -
. ]p That were subjéct to §121. 343[e]
of t]:us part, all conditions of -
"' §121.343(e) must continue to be met
until compliance with paragraph (c)(l)
of this section is-accomplished.
*(d) For all turbine-engine-powered
transport category airplanes that were

" Amanufactured after October. 11, 1991— .-

(1) The parameters listed in‘paragraph
{a)(1); through (a)(34) of this section -

©mustbe recorded within the ranges, ..
;" accuracies; resolutions, and- recording: -

" intervals gpecified in Appendix M of
this’ part by August:20, 2001, Parameters
-listed in paragraphs (a)(12) thmugh

' (a)(14) eack may be recorded froma -

- single souree, ‘

" (2) Commensurate with the- capacrty

_of the recording system, all additional
parameters for which information

. sources are installed and which are :

' connected:to the tecording system must
" be recorded withjn theé ranges,  * . -

- - accuracies, resolutions, and: samplmg

o mtervals spec:ﬁed in Appendix M of. -

August.20, 2001, . -
[e Fora{l u%ume-engme«pawered

.’ transport category airplavies thatare -

manufactured after August 18;:2000-

: (1) The parameters listed-in paragraph

. (a)(1) through (57) of this- sectmn must .
. be'recorded within the ranges, -

accuracies, resolutions; and recordmg

‘ mtervals specified in Appendlx M of .

]pCommeﬁsurate w1th the capamty
of tb.e recording system, all additional . .

be recorded within the ranges,. . ., .
. accuracies, resolutmns, and- samplmg
- mtervals spec1ﬁed in Appendlx M of

(f] For all tu.rbme engme-powered
. tranisport category airplanes that are -

 recorded data erased as authorized in- -
this paragraph, each certificate holder "
- noise levels of part 36.of this chapter

*-requirements of §25.1459 (a), (b] [d)

' manufactured'after August 19, 2002 the
" parameters listed in paragraph {a)a}.
through (a)(88) of this section must be

. recorded within the ranges, accurac:es,

“ resolutions, and recording intervals -
‘$pecified in’ Appendix M of this part

() Whenever a flight data recorder

 ‘required by this section is installed, it.
. must be operated conl
* instant the airplane begms its fakeoff .
"ol unttl 1t has campleted 1ts landmg
roll, -

lously from the

[h] Except as. provzded in paragraph
(i) of this sectmn, and except for = .

shall keep the recorded data preseribed -
by this section, as appropriate, until the’
airplane has heen operated for:at least

' '25 hours of the' operating time. spemﬁed

in § 121.359(a) of this, part. A fotalof 1
~ hour of recorded data may be erased for

the purpose of testing the flight recorder

orthe fight recorder system. Any
.. -erasure made in accordance with th_ls Lol
- paragraph must be of the oldest ’

“recorded data accumulated at the tlme '
of testing: Except as provrded i

o paragraph {i}-of t.hls section, no recor&

‘need be kept more than 60 days.
- (i) In the event of an accident or-
‘occurrence that requires 1mmed.1ate o

- nitification ofthe National ™

: Transportation Safety Board under 49
" CFR 830 of its regulations and that -
‘results in termination of the flight, the
certificate hotder shall remove the

- recorder from ‘the airplane and keep ﬂae .
- recorder data prescribed by this.section;:

as appropriate, for at least 60 days or for

a longer.period upon | the request of the
i ' Board or:the Administrator. |

(j) Each flight data recorder systern

E reqmred by this section must be

" installed in. accordance ‘with the

 and (e) of this chapter. A correlation. .

- must be established between the. values B

recorded by the flight data recorder and

the corresponding values being.. - -
measured. The correlation must contain: .

a sufficient naumber of correlation pomts
to accurately establish the conversion
* from the recorded values to engmeermg

w {uhits .o chscrete state over the full -

‘operating range of the parameter Except
for airplanes havmg separate. alhtude
and airspeed sensors that are an integral

g part of the flight data recorder system,.
-a.single.correlation may be estabhshed _

forany group-of airplanes— - .-
(1) That are of the same type, T
" (2) On.which the flight recorder

- (3) On which there i is no drfferenc:e in
" the type design with respect t6 the -

" installation of those sensors assocrated
. mth the ﬂlght data recorder system

"‘under water.

: Documentatmn suffiment to convert

recorded data into the, engmeenng u.mts

' a.nd discrete values spécified in the
‘applicable append.lx mustbe 7"

mamtamed ‘by the certificate. holder Lo
- (k) Each flight data recorder required -

* by this section must have an-approved -

device to assist in. Iacatmg that rer.order ‘

(1) The folloi\rrng alrplanes that were

' manufacmted before Augnst 18, 1997

need not comply with this’ secuon. but
must continue to comply with ..
applicable paragraphs of §121. 343 of

> 'this chapter, as a]ppropmte

(1] Airplapes that meet the State 2

andare sub]ect to'§91. 801(c) of this. -

- chapter, until January 1, 2000. On and

after January 1, 2000, any Stage 2
airplane otherwise allowed to be-
operated under Part 91: of this chapter ...

. must comply with the applicable ﬂlght L

data recorder requirements of this

sectron for that airplane.. 7 .- '
- (2) General Dynamics Convair 580 e
Genera] Dyna.lmcs Convair 600, General :

Dynamics Convair.64¢, deHavilland .
Aircraft Company Ltd: DHE-7, ,Fairchild " :

Industries FH 227, Fokker F—27 [exc.ept -
Mark 50), F—28 Mark 1000 and Mark . -
4000, Gulfstream ‘Aerospace G-159, . ..
Lockheed Aircraft Corporation Electra -
10-A, Lackheed Aircraft Corporatmn .
Electra 10-B, Lockheed Aircraft -
Corporation Electra 10-E, Lockheed - |
Aircraft Corporation Electra 1188,
Maryland Air Industries, Inc. F27,--

‘Mitsubishi Heavy Industries, Lid. YS-

11, Short Bros. Limited SD3-30 Short

‘Bros. Limited SD3-60,

- 3. Section 121. 344a is added to read

- asfollows

L gi213a0a Digmlzngmdataremrderstor '
,,10-1ssealairplanes. : )

{(a)Except as provided in paragraph [

) of this section, no person may operate

unidet this part a tiurbine-efigine- °

- powered airpline having a passenger 2

seating conﬁguratmn, excluding any

‘required crewmember seat, of 10't0 19

seats, that was brought onto the U.S.
register after, or was Tregistered outside

' the United States and'added to the .

operator’s U.S, operatwns spemﬁcatmns

 “after, October 11, 1991, 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. On or Before '
August 18, 2001, au'planes brought onto
the U.S. register after October 11,1891 .
must comply with either the ™ _‘ S
requirements in this section or the~

‘applicable paragraphs i § 135.152 of .-

this chapter In addmon, by August 18, :
2001 SR :
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(1] The parameters listed § - - B

8§ 121.344(a)(1) through 121. 344(a)(1: )l__ '

; 1ust be recorded with the |
. TAnges, accuracies, #nd resolutions:.

. spemﬁed in Appendlx B of part'135 of .
“ - this'cha ter, ‘except.that— - :

(i) Either the parameter liste

- §121.344 (a)(22) or'(a){15) of this p

listed in § 121. 344(&}(13) or (a)(16)'of .
" this part'must bé recorded; and gither. -
-+ . the paraméter listed in § 121:344(a)(14)’
. ar(a)(17) of this part miist be recorded.
“ - (i} For axrpla;nes with more than, two
* ' engines, the parameter described in
--§121. 344[8][18} of this part 1 must also be
L (recorded if sufficient capacityis’ @ .
" available on the existing reoorder to
-record that parameter; ~* - - .
- (iii) Parameters listed in :
|§5121.344(a){12) through 121, 344{8][1 7)
"of this.part each may be recorded from..
e source; -
(iv) Any parameter for whlch 10 value,
- i§ contained in Appendix B of part 135"
- of this chapter must be recorded within’

the 't Tanges, ‘accuracies; and resolutions:,. - :
.-aifplanes having a passenger seating - .-
‘configuration, excluding any required. -

specified in Appendix M of this part. -

. {2) Commensurate with-the capacity- -

- of the recording system (FDAU or
- equwalent and the DFDR] the

parameters listed.in §§ 121.344(a)(19) . -

" through 121. 344(a)(22) of ‘this part alsa;

must be recorded within the ranges,” -

_ acturacies, resolutions, and recording

- intetvals specified i Appendrx B of

‘., part135 ofthis chapter: - L

-+ "13) The approved flight. recorder

* . required by this section mustbe - -~
installed as soon as practxcable, but no .

- later than the hext heavy maintenanee™”

Co check or eqmvalent after August 18

-of this part; must be's
 ranges, accuracies, r

' Appendix M of this part: -

- resolutions, and recording intervals

' 1999 A heavy miaititenande check is -

_ considered to'be any time’an au'plene is..
- scheduled to be outiof service for 4 more
. ‘days andis scheduled to include. access

ito major struchiral components

(b} For a turbine- engme-powered

‘airplanes: hiving & passenger- seating
" ‘configuration; excluding any required -
crewmnember-seat, of 10°t0'19 seats, that -

are manufactired after Au
. [1} The parameters liste B

§§121. 344(a){1) through 121. 344(a](57}
corded wrthm the
= a

t 18; zooo

" recording ifitervals speolﬁed in

(2) Commensurate w1th the cspeczty

¢ of the fecording. system, all additional <,
- - parameters listed in §121. 344(3] of th.xs

art:for'which information sources are

.mstalled and which are connected to
_ the recording system, must be reco_rded

within the ranges, aceuracies, - -
resolutions, and sampling intervals "

- specified in Appendxx M of ﬂns pa.rt bSr '
-.August 18, 2001, '

{c) For'all turbme‘engmepowered

crewmember seats, of 10 to 19 seats; that -

~aré manufactured after August 19,2002,
‘the parameters listed in §121. 344[a)(1]
: through {2)(88) of this part must be -

recorded within the ranges, ¢ accuracies

specified in

endix M of this part:
~{d} Each ﬂlgip 24

it data recorder: system

- required by this section must be: -
_installed in accordance with the,
retjuirements-of § 23.1459 [a] [b] {d)

and (e) of this chapter. A correlation -

' must be estabhshed between the values

: recorded by the ﬂrght data record'er and .

“the corresponding values being -

measuted. The correlation must contain

. sufficient number of correlation points
 to accurately establish’ the conversion
from the recorded values to engineering
‘units or discrete state over the full
operating range of the parameter. A. .. -
. single. correlatron may:be estahhshed for .
any group of axrplanes——-— .

- (1) Thet are; of the" same type,

" (2)On which thie flight recorder
syste ,,and 1ts mstallatmn are the same, -
and * )
(3] On Whrch there is no dlfference in .
the type design with respect to'the
“installation of thosé sénsofs associated
- with the flight data recorder system.

* Correlation docamentation must be %
. maintained by the certificate holder.”

(e) AlL: airplanes subject toithis sechon ;
are also subject to.the" requu'ements and '
-exceptions'stated in §§121, 344[g]

* through 121. 344(k] of thls part '

_{f) Forairplanes that were: .

" mahnfactured before July 17, 1997, the _

. following airplane typés nednot. - = .
‘comply with this section; but muyst 70
‘continue to comply with apphca“hle o
paragraphs 0f §135.152 of this chapter,’

" as appropriate; Beech Airétaft-99 7 -
- Series, Beech Aircraft 1300, Beech

;" Afrcraft 1900C; C.onstruccmnes
"' Aeronauticas, S.A. (CASA)G-212,

.- deHavilland DHC—6 Dérnier 228, HS-
748, Embraer EMB 110, Jetstream 3101

~ Jetstream: 3201, Falrchlld Alrcraft
SA-226.: . i
- 4, Append.lx M’to part 121 is edded
to read as follows, i :

38381
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Appendur M to Part 121—A1rplrme Fllght Recorder Specrﬁcation

Parenieters U

o

Re'ng_e ol Ao‘cwaoy _(sensor input) | Second;ioeenrglarnpll_ngl : Hesol}riien : Remarks (S
- .1..Time or Relative Trmes 24 Hrs, 0104095 .......... | +/—0.125% Per Hour ..., 1 SBC wusimrrsererierens ‘| UTE time preferred when avallable Coungy Inpre-r
~ Caunts. : : . R o e ‘ments each 4 secondsof system aperation. -
L2 Pressure Almude vy | ~ 1000 #t 1 max cerlifi-. | +/~100%0 +/-700 f¢ L 1B t0 35 .. ;| Data should be cbtained from the alr data com-
. : cated altitude of air- t (see table, TSO : : ' 1 . -puter when- practrcable 3
. ‘craft. 45000 6. > | --C124a-0r TSO CSia).

& Indicatéd arrepeed or
Calrbrated alrspeed

4 Headrng (Prrmary ﬂrght
. trew reference) :

5. Normal Acceleratron
(Venlcal} g '_ S

8. Prloh Aﬂrtude

7. Rl Anirude svssirn

* 8. Manual Fiadro Transmrt-
ter Keying or CVR/IDFDR
synehronrzalron ref- :
erence i .

: '9 ThrusUPower on: Each
' Engme-—pnmary ﬂlght
crew reference, .- .

10. Autopilot Engaéement ‘

11. Longttudfna! Aocelera-
tion. .

124, Pitch Controi(e) {:bsu-'

tion (non-ﬂy-by-wlre sys- .

lems

12b: Pitch Control(s) posi- -

_tion (fiy-by-wire systems).

132, Lateral Control posi- 8
tion(s): (non-ﬂy-by-.wire)r;'

13b. Lateral Gontrol posl: -

-1 50.KIAS or minimum -
" value to Max Vg and

. = 1800

. Full Hange Forward

._.Ft_r|l- Ra’nge

‘Full Range
tion(g) (fiy-by-wire). - |- "

Visold 12 Vop.

1.0-360° and Drscrete

“true’” or ¢ rnag

i +I -B5% an_d_+_l 3%,

:f._!.._..zo .

| H=2® s

HE20 it

- 1%ofma§range oz

. excluding datum’ error'
Of +f = 5%

On-Off (Drscrete)
None

......

Discrete “on” or "off” ... |
rraere : +I 1.5% max. range X~

+=1g

Full Range

Full RANGS

' -Acturacy Unlquely operated under ="
"Required. -~ ¢ T§121.34400.
+I 2°\Unless Highér 0:5°0r 0. 25 for, alrplanes
2 - Accuracy Umquely -operated urider.: )
’ i Reqmred

: +I ~2° Unless HlQher

[#=2e i.!nle‘se Higher

 Roquired.

1 or 0 25 for arrplanes
operated under :
§121.344(1). -

1 0. 0.5 for: arrplanes ap-

1+ erated under’ i

11kt

i | OB

: 02% o;‘ri_‘full rar:rge

I cluding datum arror of
o= B%.

. Aceuracy Uniguely

0 5 or 0 25 for. alrplanesi ) '

. +1=2% Unless Higher
.. Accuracy Umquely . operatéd under.*
Requrred § 121 344(f)

':_ 051 or 0.25 for airplanes' ’

§121:344{f).-

o 05 or025for arrplanes

operaled under
~§121 344(f)'-

1 0.2% of tulrange

0:2% of full range

R R

0.3% of full Yangs

" When true or magnelrc headrng can be eelec!ed,-

' dicatlng selection. must be recorded

| A sampling rate‘of.dlé5'i:s.reoo_mmended.t- e

A samplmq rate of 0 5 is recomm" nded

Sufficient, paremeters (e.
‘- For ;almplanes  that have a ﬂrght control break
- :;trgl, inpits. The control inputs' may. bé sampled ;

-For alrplenes that: 'have -a .ﬂrght control breaki

i .. alterriately on¢e.per segond 1o produce the .

oata should’be. obtained fr

'-Ihe air."‘ da(i ‘ oorn- 1
puter when praoilcable Cier S

L as the primary heading: reference, &’ discrete |n-".

Preferably each crew membe g

* acceptable for-ali ransmigs on.. provided the
‘CVRIFOR aystém complies ‘with : TSO.-C124a
“CYR synchronrzalion requrrements (paragraph,,
- 4.2.9 ED-55}, _ :

NP) ‘&s appropriate to the penlcuiar engme be .
recorded to deterining power: in forward ‘and-re- |
'verge thrust, includlng.potemral overspeed con- -
dltlons : : -

*'-pua'i‘_:set-tj_z'r 72661 L1 &mL_fﬂi?PSinq,L / L€V "ON *29 “TOA 7 -?él_

away" capabliity that allows sither pllot to - oper- :
“ate the. controls-independantly, record both can--

ternately- onceé. per second: to ‘produce” the -
- sampling. mlerval of050r025 asapplicable:

- way capablllty that allows aither’ pilot to: oper- :
ate the contrels independently, record both, con- ||
“trol inputs. The control inputs may-be sampled i

= sampling intarval of 0 6 or.0.25, as epplrcable

T

. s.'uot'

TBEBE -

| rc-répa'a' _

b



:14a Yaw Comrol pos:- '
tlon(s) (non-ﬂy-by-wrre)

14b Yaw Control posl-
tuon(s) (ﬂy—by-wure)

18, Pltch Gontrol Sur—
face(s) Posmon

' 16 Lateral Gonlrol Sur— A

S tace(s) Posutron

'_ 17. Yaw‘ Comro| Sur!ace(s)
‘ Poshion By

4

18. .L‘aiara‘l Aceelerati_on_

19 Pitch Tm'n Surfabe Po-

20, :Tramng Edge Flap or

21, Leadmg Edge Flap or ..
(:ockprt Comrol Selecllon.

',,“ L

23, Each an'ust ne\rerser ,
Position {or equivalent
-for prapeller, alrptane)

© . 23.Ground Spoiler Posi-

tion or Speed Brake Se-
lection:

24, Oulsade Alr Tempera-

tupg or Total Alr Tem-
perature...s. .. ..
25, AutOpﬂotIAutothrottlef
- AFCS 'Mode.and En-.
" gagement Status.”
26 Radro Aitnude

:| Full Range

-FuII Flange

“l- 4‘ B

-Full Range St

3

sy

FlrII‘Hange

Fuil Range

_Full Range or Each Po~
Cockpzt Control Selectron, _

sr!ron (drscreie)

FuH Range or Each Dis= .
crete Posmon

Stowéd. In Tranei{, ng
. Reverse (Discrete? .

FuII Ranga oF Each Po-

smen {discrete). .

-s0c to +90°C e

1A euitabl_e c;o.mblhatibn o

C-of discretes.

220 102500 # ...

;4 2° Unless Higher

‘Accuracy Unrquely :
Requfred ;

-2 Unless ngher :
Accuracy Uniquely .-
Reéquired.” - a

+r' 2° Unless Higher -
Acouracy Umquely .

i Hequired o

- '2"’:L'jn.lesa Higher
Aocuracy Uniquely
Hequired :

=20 Uniess Higher
Aocuracy Umquely ]

K Reqi.ured

+I 1 5% mak. range ox-’ .

cludlng datum érror of
M 5% il

-3t Unlese ngher

Accuracy. Unlquel'y

- ‘Required. . - .
+I 3%.0r as Pllot’s indr—
: cator.. -

+I 3° or as Pilot’s |nds- 1:

. cator and sufficient to-
determine each. dis- .
crete position. .+

+/=2° Unléss Higher

+ Ageuracy Uniquely
Required. . .

+-2°C ... ';...._._..;_.,....-..‘.--;.

+I 2 tt or +I 3% L
- Whichever is Greater
- Below 500 ftand +

.~ 5% Above 500 ft.

10.2% of fll range ..

T — 0.2% of full range. -
- . . Y .
0.5 or 0.25 far afr;rlanes 1. 0.2% of fE&!I'rang‘e
" operated under .- I Co
©§121.34a(). Cal e
| 0.5 or 0.25 for airplanes | 0,2% of full range ...
 operaled under TR
T §121.344(0. N
0.5 ufeitiirsimessmssnnresies | 0.2% Of TUCANGE vevrvyen
0.25 ooosvessenressirsssssens 0.0049
A .| 0.3% of flil range
2 | 0.5% of full rangs .........
05% of 1ull range ......ur.
_ _1 '(perghgine)' I -
1-0r 0.5 for alrplanes op- 0.2%:61 full range - :
erated under o A
§121.344(1). 1 -
2 vsieians '[0.3°C
A -
1. 1t + 5% above 500 ...

'For arrptanes 'that hav

Turbo-prop—dlscraie

' Dlsc;retes should sh

away capability. that allows. either. pilot 't oper-:
*. atg the'controls independenﬂy, record both:con-
“. tral.inpuits: The-cantrol inputs, may be sampled -
alternately. once iper: second 10 produce the
' samphng mterval of 0.5..

For arrpianes ﬁttad wrrh mu!nple or. splrt sur!aces.
" d-suitable. combmauon ‘of Inputssis acceptable

. in::lisb--or - récording each surface’ -separately;

“The - control * surfaces - may be  sampled alter- -

. nately to produce me samplmg mtenral of 0.5 or
025 | . .

1A sultable combrnatlon of surface posmon “sen- |

Sors is acceptable In lieli of recording each sur-
- face" separately.: The. ‘contrg] surfaces : may: be

8 mpled elternateiy to: oﬂuoe the sam Iing in--

» !'..

terval of 0:5'0r0.25, -

For aifplanes with ‘miultiple or spht surfaoes, a ;

+ guitable combination of surace: posmon sen-

. ‘sbrs’is accéptable inlieu of récording ‘each:sur-
face: separately. The' control surfaces may be’
" sampled alternately to produce the sampllng in-

- tenral of05

Flap posnior: and cockprl contr0| may each be
sampled altemately a4 second intervals. to.
4 :

eff’ right :
- cbritro! may each

delartiined.

" the:fiight path and. speed of the aircraft,

Far. autoland/ategory 3_operations. Each radic ||
ahtireter should be ‘recorded, but arranged so-

- that at least onie is recorded each second.

o fight “coniol brsk

flap. posmon and _(:ockprt '
mpled at 4 'sscond inter--
‘ vals 80, ap. to grve a data pmnt every. 2 aeea"

'2'd|scretes enable the 3 states to be :

y . whrch systems are en-3
gaged and, whlch primary.modes.are controlllngv

' ‘5“0-!1'31“5921“—?“? seny -/ 266T: ‘LT '{(I'nI “AepsIyL./ LET 'ON .29 ""IQK-"__:"'[‘ m;s:ﬁaa rmpaa— s
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‘ Appendix M to Part 121—Airplane Flight Recorder Speclﬂcntmn—Continued :
The recordad vatues must méet the designa'led range, resoluhon ‘and aoeuracy requirements dunng dynamic and static oondrtzons All data recorded must be oorrelated In tlma 1o wllhln one second

Paramelers ,

‘Ft'ema‘rké y

27, Localrzor Devretron

MLS:Azimuth, br. GPS, a

Latitude Deviation,

25 Glideslope Devratron

Vertlcal Devla‘tlon

29, Marker Beacon Pas—-

. sage,
30. Mas‘ter Wamlng

a1 { I
mary'alrplane systeni’”
reference nose or main

gear).
32. Angle of Attack (If -
. measured drrecll_y)‘ .

. o

33, Hydraulic Piessire -

[ow 'Each System.”

34 Groundspeed

- 35 GPWS (ground proxlm-
Mty warning syslem)

36 L nding Gear Position

anding'gear cockplt :
“wohtrol selédtion.

37. DrittAngle .....cccovivernnns

aal Wind Speed and Direc-
fon:. C

39.‘Latjtqde a_nd Lohguqde .

40, Strck shaker and push—
. er adtivatlon. i
at, andshear Deteciion "

42 Throtllelpower lever

. position, :
43, Additiona Engme Pa—
' rai‘ne'kers e

FE

MLS.Elevation; or GP_S e

' As Instalied «....c...

: For autolandlcaregory 3 operahons
.wshould: be, recorded but -arranged -so -that-at °|
‘least one is recorded -each second.. it-is not .
necessary to record ILS and MLS at the same

sensar range, "low" ar,
“normal*’.

Discrets 'warning” or
Sofft, v

Ijiscrete JET— ST i

TERT I RGO L
As installed ............
As lnsialled

As. Installed

I STRN P

Discr_ele(s) “on” or “off”

Discrete: “waming” of

Rane : Acclflracy' (sensor in|5ul) Second’sn ;{,;amp"'.‘g ' 'Bes__é_!ulion_‘ _
+/=400 Microamps or. | As instaﬂed + - 3% rec- 1. 0.3% of full range ..........
. available: SBNsOr range ommended s 1 e e
" ag installed, -
+ - 62"
= 400 Microamps or |'As |nstalled+13-a% 1. 0.3% of fult range ...
. -available sensor range -racommended, Co N T
as installed. : N ¥ '
0.9,10#30° ., .
| Discrete "'on""'or “Of" i :
'_Dlscrete -eir'__' oF " 1 (0.25 recommended). . .
-“‘ground" [ R S
- ! N V Do - .
AS IS ..o | AS 16tBNIEG il | 2 0F 05 tor alrp1anes op- O.a% of full range ........
: R srated under SRR
, .. §121.344(0. ER
Discrete or available’ + = 6% Lurssrennss 12

10.5% of-loll range.

Most Acciirate Systems | 1 . ‘.. | 0.29 of full range. .
- lhstailéd. , ' R -

et i1 I I
4 .

As installed ........ 4. o

As installed 4. ¥ knot, and 1 0°

AS INSENED oo | 4 5, '...| 0.0022, or as installed ..
1

ST R SRR 1. C !

) “0"“ B
. Fuil RENGD ovvivnreninearaiees
LER IS R Y ! —

-1 for each Iever

Eeé:h englne each sec— '

nd.

2% of full ranﬁe '

For a1rp|anee with no

2% of ful FANGE wvrerris

time, anly the approach aid in use need be re-
corded. .-

For autolandfcategory 3 operatrons Each system
- should be recorded by arranged so that at least

"one i§ recorded each..second, It:is not nec: -
* essary. ‘to record ILS. and MLS at the same .
time,..only- ihe approach ald in_use need be re-

corded
A snngle dlsc@te Is accep}able for all markers

Record the masler warnmg ang record each "red"'

warmng ‘that cannot ‘be determined from’ other

1 parameters or lrom lhe oockplt vorce recorder :

If teft and right sensors are avallabie, each may -

be-recorded at 4 or 1.second intervals, as ap-
propriate,”so as 10 give a data poini at 2. sec-
onds or 0 5 second as requlrad

LA e

A suitab!

discrets for-all modes Is dcceptable, "

| A suitable combinatlon of dlscretes should be re- :

: corded :

F'rovlded by 1he anary Navrgaﬂon System Ref—
grefice:: Where »capacily. permits: Latlludeﬂon-
~gitude resolution shotld be D.00022,. - -/

A suitable combinatron of discretes to deierrnine

acuvaﬁon ' E o

n-mechamcally Nnked cockpit

* englni- controls. . :
Whiere -capacity permt A he preferred pnorlly is
indicated. vibration. fevel, N2, EGT, .Fuet Flaw,
Fuel Cut-off. laver: position and. N3,. untess en-

1 gme manufaclurer reoommends otherwrse

ach .system. |

"comblnation “of: dlscretes ur\less reu-'
corder capaclty i§ limited I which case a srngle .

' ¥BESE

suonernSay; pue s / L66T ‘L1 Anf ‘AEPSINYL /-ZET f'ON_ “ZYTON f .;iQISIﬁﬂ}I ':LI?#I?PQ;-I




"44. Traffic Alert ahd Colli- | -Discretes {as e | ¥ st RS EON I TR, A su:table ‘combindtion,of dlséretes shou]d be re-
. - 'slon Avoidance. Syslern TR BRI R R - R S cordedl determ e'_the siatus qf—-Combined_

{T GAS)

- 45. DME 1.and 2 DiStan'ce
" 48. Nav 1and.2 Selected 1 Full Hange
Erequency i e
4T, ‘Selected: barometrlc . Full Range
;selting. o f
48 Selected Almude .
.- 49, Selected speed
" 50: Selected Mach: : w
51, Selecied verlical, speed “Full Range ..
-52."Selected heading “i.i.. [Full Range b
53, Selected flight path ; Full Range . o+ —5%. ..
540 Selected dec ion: | Full Range |+ —5% ...
‘height. - : -

-85 EFIS drsplay 1orrnat Dl'scre’le(s). e

' As installed 4» :
As |nstalled vl 4 i ol

+I 5%_

(1 per.64 set.) ivivivin -—0 2% ol full renge
| —5%
N ‘5+l’-“='.“5%:
A +H=5% ..
+=58% ...
+f—6%.

'100ft
L skedot, -
1. o . .
iy 100ﬂlm|n ]
'\1°_.'-; :
dad . -

brone- | ani ! Drscreteséshould show the: dlSplay system status i
A ey L e ey, iGrmal; fail, cornposrte. sector. plan,
e T H " -:f :hav alds; weather radar, range; copy
B oiiiiimeriomsivearatansenisioseset | arivsrtentifosrensivinsuivereineneons | DISCTEtES: ShoUk: Shiow: the- display: system elalds
B {0 ] (e, off; normal; fail, and the identity of display
pegee for emergency procedures need not be
“recorded. o

s Multr-lunctronlEngrne E ‘lﬁisér_e_te('s)'
- Mertg Display format. - [ .o

2% ef lull range '

2% e
f 2% of full fange .-

il = 2%.
T 5% i

‘ 57 Throst commend o | Ell Rarige ..
580 Thrusttarget .....ooivviee. :|:Fdll Range:
quantity In. GG _ Full hange_ -

A sunable comblnallon of dlscretes to determme

| Biscrete P, le, R R i
- the Prlmary Navlgatron System reference:

VORIDME, MLS, . | T R e
* ‘Loran C, Omega, Lo- |~ = IR TR T
calrzerGIldeslope e e e | Sk

‘ Dlscrete ‘ieé” or “no . RS- W | y N

: lce“ I Heoo - ' S - v

ming each - 4Dlecrete '\" - esreeniiarines do R A

engine vlbratlon o S - , q.. S '

83. Engine warning each. - D_r__scre.te ORI PP TRl 1 [ S Y PR I
 angine gver temp. " EE b R R T R . ST TN ,

'64. Englne.warning sach * | Discrele ..o ) O TR R I I SICTEER IE [T S o

" enging oil’ pressure ow. | oot ‘ : EEEE R | ; : o : B L

.65, Englne warning each | Discrete NSV

" engine over speed, |

e Yaw Trim Surlace POv | Full H

+l 3% Unless Higher | 2 v 03% of fuII range
.| Accuracy Uniquely - [ T T S

<l 7| Reavired. 1o 1o R
67. oII Tnm_Surlace Posi— Full Hange Smsieesbisvindinies +/—3% Unless- Higher 2 et i 0.3%.eflfu_ll-r_ange ..... | -
: ; _ T Accuracyt.lmquely e . T aip

- B B Fleqwred
68 Brake Pressure (leﬂ fAe installed +I 5% .. .
Jand rlght} . : L e
69 Brake Pedal Appllca‘ -; Discrele or Analog' ap—: +i-—5% (Aﬂalog)

< tlon- (left:and right). -plied” or "ofi”, - B s
" 70. Yaw or sideslip angle FUll Bange: i =%

"~ 71, Engine bleed valve po- ‘Discrete Yopen” or . | s

. slllon s L Melosed” e

~=9uo_nern3as-:pm_sarqs. /266 ‘4T A10f -‘..Ae'pssnﬁs ir"z;_er '_91"\1-' f:rz-é"-. oA/ JISIBo [espaF

il - Fps—— AT » : To determme brakml ellort applred by pllots or by
U e I <o autobrakes. .
. To determme braklng applled by prlols ’ | i

SBERE



SRR T Append).xMto Part 121—An-plnne Fllght Renorder Speclﬁcahon—Continued ! g '
O - ‘lhe reoordod vn[ues rnust nieet the deaignalad range. resoluﬂon and uecuracy requlramenta during dynaml¢ and static oonditlonu Al data raeorded murlbeeorrelatad in hmetowi\hln onq ser;ond g
R Aocufat_:\‘l"(_sénsor inpui) Sm“dﬁ,tp:,;:ﬁ mp"r'g o Hesol_ution' N T L -‘Remgrks_-‘é' g
- 72: Dericing or-anti-icing D:screle on" or “OIF! e [t weies |4 , ) 18 .
~+ system selection; o T ’ i g
73 Computed center of FuII Ranga +.f 5% ............... Crerainais (_1 per B4 5EC.) ..eiiiines 1% of full reénge, . e,
.gravity. : P . T o L Sl
~T4..AC electrical biis status Dlscreie “power" or “off” | .. tibeasssrasininagaprersstesgraestns | cenevion et jmrastidn v weeanennee |- EACH DUS. : ” -
) : . Dlscrete power" or "oﬁ" RIS VRIS | RN P ) .. |‘Each bus. ‘% : :
Dlscrete"open" or 2 PSR L _ 15
"“closed" L Noooe T S e St ~
resst Full range weonreannsine | H = 5% evepiesasin 12 T . | 100 psi - =h
(eachsystem _ : ; e —" R 5
78 Loss of cabin presaura Dlscrete “TOSS” OF "NAM- | wrvvrimvsssemesssnecnsemsasmrnsrsie |1 tissoniasvisssssssimssmasesensonins | strnistsssmsisnesssssisnsssssnsssses ’.
BN “mal S . 2 S . - R ERRN : &
Dlscrete fall" ofr “nor=, 1 i ' w4, prerbsefaeeissiamarenss | sreasiirninend - L SO ' 59 ,
i e " .
(when an. mférmauon v ' . -
| sourge Js installed). - : B
_ 81 .Paia-visual display - B
(when an infortration . ; RC ;j‘-' o Er.]'
_source ig installed), . - i L 5
8‘2'Gockp1t trim cdntrolf, 5% .; 1 . Where rnéchamcai riearis for :control Inputs are ; -
- inp ition=giteh; e i _ ~ hot ~ available,. - cockpit - drsplay tim - posmons Bl
R e R Sl L R | - should be recorded. - W=
' 83 Cockplt tnm controi - R Hange........,....-.‘i ...... i T B iveriessmessirnnens | 1 ioneiesissienesiesimiensnennes | 9.2% Of full range ......... ‘Whe ré fiiéchanical’ means. for ooniroi |nputs are | wx
mpm posmon-—rol! o} B Sk ' TR IR " 'hot:"available, - cockplt ﬂlsplay trlm posrtions E
oo . . S R T -] should be tecorded. =
84: Cockplt trim- control Ful! Range JUOUROIO IO SrY S . S O L N '0.2% of full rar‘rge wirvnees | Wihiere siiechaniical ; mearis for oonlro! Inputs are |I 5
mpul posrtlon—-yaw . S el e do o ‘ . nat availatile; * 6oCKpit - dlsplay trim posmons 1°
' , : o o T - “should'be recorded. ¢ - 1 B
' 85 Tralting edijé flap’ and Full“Ftéﬁ'gé"-..';1,2........;.5.'...-' O B SOOIl £+ S SO 05% of luli ranga Trai|ing edge flaps ‘and cockprt ﬂap cohiro! posi- ] o
cockpit fiap control p09|- U L S R R L . tion' ay each be sampled altemately a4 sec- |] ™%
tlon . ; O S A B o A ond Intervals to provlde a sample edch 0.5 sec- ;
‘ ' T s RN (LR R SRR U I . L ‘ bnd '
86 Leadmg edgs flap and | Full Range-or Discrete .| +=5%. ...cooriisnniceineini | 1 rervrimsmramineeannes | 0.5% of full range g‘.
-cagkpit fldp. oontrol pasi- | i I s e : : Gl w
\llon R . Sy W . Pt . .- . g ] PR RS A o o
.- 87 Ground spo_e.posmon_ F“ul‘ Range or_DiScreie";._ B el T 0.6 Cciiiesienniiiiniiaiens | 10,2%. of fUll- range E.’h
andspeedbrakeselec-‘ BRE R ] I T I T S _ _ o
tion, 7 . Y et o SR Cel : i ET ) | g,
- 88 All cockplt ﬂtghtcomrol Full Range, 1 4B iormivionsiiiiicios | Vo isnctigstadeniissnenisic |:0.2% OF fUll FARGS - o.oivven For ﬂy—by-wire-ﬂrght coniroi syslems, where ﬂlght I
* input forpes (control | |- Control wheel +I 70 N N L S0 7| cantrol surface position Is-a function of the dis- || &
-whesl, control golumn, - | - Ibg,. .. P N T K L : ' : ’ -:Piacement of the conitrol input, device only, it is. (f ¢
rudder pedaf); T Gonlr (.‘.olumn +! N S N Coi e . 7| - notnecessary to fecord this parameter. Far &ir: g
) o 7 —85.lbs i R ' BRI LR " .planes that have a flight control break away ca- |§ &
Rudder pedal +-165 " B o . L : Pability that” aliows either_pilot to, operate; the {[. -
Ibs o R o S : N I S contral- mdependent!y' ”recdrd both ntrol. force ‘
i N L C S T O R R ._,:the samplmg |nterval of1 e




" PASSENGERSORA MAXIMUM -

: -follows

R (1) of this sectmn, no’ person may:

S - powered t:ransport category alrplene
... unless it is equipped with one or I

. ‘dpproved flight recorders thatusea’

- data'and a method of readily retrieving. .

a operanonal parameters requn'ed tobe:. -{34) Grouud speed {fwhen an

o ~'required by this section are as: follows:

s mstaﬂed” followmg a parameter
- “indicates that recording of that

- “true or mignetic);

" parameters of paragraph (a)(82) of thi
- section if currently recorded; ;
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. . PART 125—GEHTJFICATION AND (22] Each Thrust reverser posrtlen (or (58] S['hrust target (when an L

.OPERATJONS Ampmmgs HAVING A eqmvale t for propeller alrpla.ne], - : 'mi'ormatlon source is mstalled], N
SEATING CAPACITY ‘OF .20. oa MORE . (23)Ground spculer position or speed {59) Fuel quannty in.CG trim tanlc o

.. brake selection. (except when pafameters - (when an infi rmatlon sou.rce s -

' .".efperagraph (a](87] ofthls section . s mstalled); B
- ;apply], L . S 11 anary Nawgahon System B ST

(24). Outsuie or:total arrtemperatu.re -~ Refetence; - . L

= -(2B]) Automatlc light Cohtrol System - {61). Icmg (when an, mformatron
(AFCS] modes and engagement stams, B “source-is mstalled}
.+ (62) Engine wdrning ‘éach

" PAYLOAD CAPACITY OF 6,000
- POUNDS OR MOBE

L "1smstelled),

: 4-4717 44722
"B Sectron 125 226 is added to read o
: ' ‘temp (when an mformatlon sourceis. .
) ,msta]led], . o~
" {64), Engme wammg each engme oﬂ
: -pressure Tow: (when-an: mformatmn g
(30] Master warmng. L “source is: mstalled], o . ‘
(31] Alr[ground SEnsor (pnmary wr,.r" . (65)Engine warning's eech engme over
main. . - speed (when an information’ source: is. o
i oo installed)y. s BT
L (66) Yaw: tmn surface p031 -
(67) Roll trim surface position;.. _.:
(68} Brake pressuré (selected systern]

. (B9} Bra.ke pedel applrcatmn (leﬂ and
o righth
e (70) Yaw of 51deshp angle (when an '
.. information;source is installed); : -
o (71) Engme bleed. valveposxnon
.~ (when an mfonnauon source is. .

mstalled}, e e

§125.226" Digltal fii,ght data Teco joi
“ (a) Except as prov1ded m paragraph: o

.operate under this part a turbme—engme-ii

i ’gear},

" (s2) Angle of attack

digital method of recording and storin,
. -that data from the storage medium: The.~ systém);- . = r:-g
‘Tecorded by digital flight data recorders mformatmn source is' mstalled},

.the phrase “when’ ‘an information sourcel --system, P
S (36] Landmg

'pa.rameter is not intended to: raqutre a L o3 Drift angle (when an ', (72] D&rmng end anh
' change in installed eqmpment .. source isinstalled); - . h i
(1) Time; ... S0 o A(36) Wind speed an :
(2) Pressure altltude “*.+-an information source-is installed); "~ [
_(3) Indicated auspeed (39) Latitide and long1tude (when an (when an; mformatlon source 1s

' (4) Heading—primaty ﬂ1ght crew’ g “information source is.installed); - . - - mstalled], o
-reference (if. selectable, record djscrete L (4D) Strck shakerlpusher (when sn ‘
B information source is installed); .. [78) ‘DC electri¢al bus status; .. :
" (41) Windshear {when an. mfo,rmatmn . - (76).APU bleed: vélve position: (when _

"(5) Normal acceleratmn (Vertlcal],

(6} Pitch attitude; . " T  source is mstalled), B -anmformauon source is installed); :
(7) Roll-attitude; -~ - _ (77). Hydrauhc pressure (each system}, :
~ . (8) Manual radio transmatter keymg,_ - (78) Loss of cabin pressu.re, PR ‘o
knrngRlDFDR synchromzanon; 5 o {79)-Computer failure;. .7 '
reference; - - T (80) Heads-up displa (when an
“(9) ThﬂlSUPUWGI' of each’ englnef B : information: SO‘IIJ)ICE 12 11?1rstalled}

rnnary t:crew Teference;
{10) Autopilot érigagement-status
-{11)-Lon cﬁltudmal acceleratmn, :

. .{81) Para-visual chspley [when an
(46} Nav'1-and 2 selected ,ﬁ'equency - information.source is installed);” ..
" (a7) Selected ha.mmetnc setting (when - -(82) Cockpit’ trim control mput

/{12) Pitch tontrol input; - - an information source is-installed); .
s : ;o7 positionspitch; -
gig %ﬁfrg’;‘dﬁ 11;?,?1]{1}’ G . {a8) Selected altitude (when an - o (83)Cockpitt tnm control mput
" (15); anary p1tch contml smface : mformanen ‘source is, mstalled] e posmon—-—roll, o
oposmon, S ' {49) Selected. speed {whenan . " (84) Cockpit trim control mput
o -{18) anery lateral conu'ol surfece information sourceis installed); o posmon—yaw, " '
' position; . - .~ - (50) Selected mach (when an - . - (85) Trailing' edge ﬂap end cockplt
(17) ana.ry yaw centrol surface : mformauon source:is: mstalled}, o _ﬂap control’ position;. - . .
_position; . < : "= (51) Selected: vertical speed. (when an. - . (88), Leading edge flap and cockplt
~ {18) Lateral acceleranon- ‘mformauon source is installed); . - ... ﬂap control position;.

(87) Ground spoiler posmon end

" speed brake selection; and . ,‘

" -(88)-All cockpit flight. conrol mput D
' forces {control wheel control column

(52} Selected headmg {when ; an E

mformat.ton sourceis installed); ..
" (53) Selected ﬂlght path (when an
o mfonnahon source is installed);

- (19) Pitch trim surface position or - -

{20) Trailing edge flap.or cockpit fl

- ',‘control selection (exceptwhen - .. ...~ (54) Selected’ decxsmn heijght (when N rudder pedal). ", :
o perameters of paragraph (a}(BS) of,ﬂns - aninformation source is. msta_lled], oo (b) Forall turbme—engme powered
7 section:apply);.. . " (55) EFIS display format; ... iransport category airplanes. . ."
..'(21)Lea edge ﬂap or cockp1t ﬂap . (s8) Mulh—functwn!engmele]erts -~ manufactured on or before October 11 _
' _'-control selection {except when. display format; - - .. . 1991, by August'18;2001— . .. E
", parameters .of paregraph (a}(se] of thls o (57) Thiust commend (when an . (1) For mrplanes not eqmpped as of S

secnon apply], PR

' ;:" _ mformatlon source ni.mstalled] ;';f .IUIY 16; 1995 Wlﬂl ﬂﬂlght data’

~vibration (when an mformatlon source ) o

- (63) Engine:. wa.rnmg ‘each en,gme over

(74) AC elecmce.l hus status, _.‘ '_ L
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acqulsmon unit [FDAU] “the parameters

listed in paragraphs (a)(1) through -
“(a)(18) of this section must be recarded

within the ranges and ‘accuracies '
- specified in Appendlx D cf tlns part
“and—

(1) Forairplanes w1th more than two

-engines, the parameter described in

paragraph (a)(18) is niot required unless -

sufficient capacity is available on the -
-existing Tecorder to record that -
_parameter.
©{ityParameters I1sted in par&graphs

- {a}(32) through [a)(t?] each may be .7
recorded from a single source. - ° -

{2) For airplanhes’ 'ﬁaat ‘were' equlpped

as of July 16, 1996; with a flight data™:

acqulsmon unit (FDAU); the paramaters
- -accuracies, resolutfons, atid- samplmg

. listed in paragraphs (a)(1) through

" {a)(22) of this section’must be’ recorded .

_ within the ranges, accuracies, and
.recording intervals specified in
Appendl.x E of this part. Patameters
listed in paragraphs {a)(12) th:nough o
. (a}(17) each. may bereccrded :Erom a-
smgle source, . | .
. (3)yThe approved ﬂlght Fecorder
-required by this section must be -

-, installed at the earliesttime Practicable, -

but no later than the next heavy
maintenance check after August 18,

1999 and na later than August 18, 2001 '

A hedvy maintenante check is

" .considered to be any time an mrplane is -

' scheduled 1o 'be out of service for 4 or

.miore days and is scheduled to include B :
© accuracies; resolutions, and sampling -
_ mtervels speciﬁed in Appenduc Eof this -

.aceess to major structural components
(c) For all turbine-engine’ -powered ’
' transport category airplanes
: manufactured on or before Octcber 11
1991——
(1) That were equlpped as of hily 16,
11996, with ane or more digital data _
: bus(es] and an ARINC 717 digital flight
- data acguisition wnit {DFDAU}or -
- equivalent, the'parameters specifiedin’
- paragrephs {a)(1) through ta)(22) of tl:us
~'section must be recorded within the
ranges, actiiracies; resoluticns, and
. sampling intervals specified in.
-. Appendix E of this part by ‘August 18,
- 2001. Parameters listed in paragraphs
. (a){12) through {a)(14) each may be -
- recorded from a single source. ™ -7 T
" (2) Comimensiirate with the: capacny
. -of the recording system (DFDAU or -
equivalent and the"DFDR), all addmon&l
- parameters for which' information
" sources are installed and which are
_connected to the recordmg system must
' be recorded within 'the Tamges, -
-accuracies, resolutions, #nd sampling * -
intervals specified in Appendnc E of th15
' part by Augnst-18; 2001. '
© 7 (3) That were sub}ec § 125 225(e)
of this part, all'conditions of
§125.225(c) must continué to be met
until comphance withi paragraph [c](i}
- of this section is: accomplished. -

" recorded from a single

_ sources are installed and which ate

Crolls

(d} For alt mrblneengme-powered
transport category dirplanes that were -
manufactured after October 11, 1991—

“(1) The parameters listed in" "

 paragrapty (0)(1) through (@)(34) of this -
 section must be recorded within the e

ranges, accuracies, resolutions; and

 recording intervals specified in-’

Appendix E of this part by August 18,

. 2001. Paramaters listed in peragraphs

{a)(12) throvgh {a)(14) each may be
esoufce.” -
(2) Commensurate with the capac1ty

.of the recording system, all additional -

parameters for which information’

connected tothe' Tecording system, must
be recorded within the ranges;, -

intervals specified in Apperidix E of this
pe_rt by August 18, 2001,

{e} For turbme engme-powered
transport category airplanes: that are "
manufectured after Augist'18, 2000~

_. " [1) The parameters listed in paragraph -

: e (1) through {57) of this'section must

" be recorded within the i rdnges, ;7.7
¥ accuracies, resolutions; and recording

mtervals spemfied in Appendlx E of th1s

part.
(2) Commensurate with the capecrty

. of the: recordmg system, all-additional :
S _parameters for which information. -

sources ave installed and which are -
connected to the recordmg«system must
be recorded within the ranges;

(ﬂ For all turbme engme-powered
transport category airplanes'that are <

- manufactured after August 19,2002
' ‘parameters listed i’ pardgraph (a)(1) *
*. through (a)(88) of this'séction must be -
‘recorded withix the Tanges, accliracies, -
- resolutions, and recording intervals
spec1ﬁed in Appendix Eof this part.

(g} Whenever a flight data recorder-
reguired-by this section is installed, it

must be operated contindousky from the’
- instant the airplane begins its takeoff-

roll-until’ it has completed xts landmg

i(h) Except as provrded in pa.ragraph

‘ (1] of this section; and: except for"

recorded data erased s’ atithorized:in

this paragraph; each: cértificate holder

shall keep the récorded data prescribed
by this section; as appropriate, until the

airplane has heex- operated foraf least -
25 hetirs of the operating time spec1ﬁed _

in §121.359(a) of thre‘pert ‘Atataliof 1-

or the flight recorder system. Any -
erasure made in accordance with this-
paragraph must be of the oldest
recorded data accumulatéd at the h.me :

of testmg Except as prowded in R

- from’ the recorded valu
* units or dlscrete staté over thefull 7"
" operating range of the parameter Except

- system and, its mstallauon :

_this chapter, as

| paragraph (i) of this sectia /""no:record
. need to be Kept more than 60 days ‘

{i) In: the event of an acmdent or -

“ * ggcurrence that fequires. 1mmedlate
-notification’ of the National -
“Transportation Safety Board' u.nder 49 ’- o
‘CFR.830 of its regulations and that..

" “results.intermination of the ﬂlght the

¥ certificate holder shall rémove the

recorder from the airplane and'keep'the - B

recorder data prescribed by thig section,

' as appropriate, for at least 60 days ar for™ -

a longer period upon'the request of the

Boar -or the Administrator.

() Each flight data-recorder eystem

" ‘required by this section must be
installed. in accordance withi t
- requirements of §25.145% {a); (b") (d)

and (e) of this chapter. A correlation
must be’established between'the values' -
recorded by the flight data recorder and
the correspondmg valués being
measured. The correlation must contam
a sufficient duinber of correlation points -
to acgurately’establish the _'conversmn
5'to engineering ‘

for airplanes havmg separate altitnde .
and airspeed sensors that are an mtegral _
part of the flight data recorder system, =

& smgle correlation may be estabhshed
" forany group of airplanes— " -’

{1 That are of the same type, S
- (2) On which the flight recorder
' the sa.me

and .

(3} On ‘which there is no dxﬁ'erence in -
the type design with respect to'the. -
installatian of thdse sensors associated
with the flight data recorder system.
Documentation sufficient to.convert

* recorded data-into the engmeenng umts
™ and distrete values specified in the
. applicable appendix mustbe = .. %
s 'malntamed by the certificate’ holder

(k) Each flight data recorder required
by this section must have aapproved

- device to assist in locatmg tbat recorder

underwater., .
(1) The following au'planes that ‘were

manufactured before August 18, 1997 .

-need not comply with this secuon, but .
~'mmst continue to comply:with "

applicable paragraphs of § 125 225 of
appropriate: -

[1) Airplanes that meet the Stage 2

- noise levels of part-36 of this: chapter

and are subject to §91.801(c} of this
chapter;-umtil January 1; /2000; Oxi and

“after January 1, 2000, any Stage 2 :
. airplane. othermse allowed to be -
hour of recorded ‘data inay be: erased for -
the purpose of testing the flight- recorder

operated under Part.91 'of this chapter-

. must comply with the apphcable fhght
. - datarecorder requuements- o
" section for that

3fth __ts__ o

airplane;” =
{2):General Dynaxiics Conva.u' 580
General Dynamics Convair 600, General
Dynamics Convair 640, deHavilland
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, Auu'aft Company Ltd DHG-? an::hlld- "
;" Industries FH 227, Foker' F-27 (except S

.~ Mark-50); F~28 Mark 1000 and. Mark

' 4000, Gulfstrearn Aerospace G159,

" Lockheed Aircraft Corporation Electra
“10-A, Lockheed Aircraft Corporahon
" Electra 10-B, Lockheed Aircraft -

o * Corporation Electra:10-E, Lockheed

. Aircraft Corporation L~188, Maryland
AirIndustries, Inc. F27, Mitsubishi -

' Heavy Industries, Ltd; YS-11, Short -

" Bros. Limited 853—30 Short BIOS'
Limited SD3-60.

7 Appendle to pén 125 is added 16 "

'read as’ follows




Ap]iendix Eto Put 125—A1rplane thht Recnrder Spm:nﬁcntiﬂn - :
- The ﬂDDI’dBd values mugt meet !he deslgnalad range resnhnion and nn:uracy remirements dunng dynamk: and stahc mndiﬂons. AI data recorded mus\ be oorrelatad in hme w wr’dwln one seeunﬁ

© §125:2260.

Parametersa - Range . ,-,Accufacy {sensor inpy) . | Seoondﬁ_.r;er;;amplmg  Resolution-. , Flernarks
1. Time orRelatwe Tme 24 Hrs, 0 to 4095 .......... | #/~0.126% Per Hour ... | 4 1 S8C ceorvrnrsierrvrevevrnsnsrine UTC time. preferred when avaﬂab!e. countar ln- )
) Caunts, o - . - ) : - ¢remments each 4 segonds of system operation.
. 2. Pressure Almuds ............ —1000 # to max cerifi- | +/-100 to. +/~700 ft I TSR N 5'lo s TR A A Data should be obtained from the a1r data cam-
) 1 cated attilude of anr- : (see table, TSQ - puter when practtcable C
- . : - oraft. +5000 B, - Ct24a or TSO C51a). . -
3‘ lndicated airspeed of BO'KIAS or minimum -~ |+~ 5% and +I 3% ....... 1. LI, A Viegirlaeni Data shauld ba_oblained frcm the alr dam oom-
Calibrated airspeed. _ :’alue t:; Max Ve, and : _ ) : . puter when practloab!e. =
g _ 40,2 Vp.' IR L _
4, Hea.dmg (anary ﬂLght u—as_mand Discrete ,+f—.-2°- vroany 11 D.5% orccrriiiamimmginne When trua or magnetic headmg can’ be selected
crew re#erence) . U *rue" or “mag”. .- N L Co ‘| as the primary heading reference,’ admrete in-
IR R S e : . dicating selection must be recorded. :
&Mkammmm I =39 10 +BY s | H—1% Of max range | 0.125. 0.004g. A ‘__-i'”‘,;f
Verlncal) _ R T excluding datum emor : S
6. Pltch Atmude SSRGS [ T | H=2% iilinntonien | 107 0.25 for alplanss 05% eeeemrrivniersmsinrianes - | A sampling fate of 0.25 is recommianded,
o ‘ D : ) operaled under R
- ‘ . : §125.226(1). . N T -
7. Roll AU vovninemsine | = T80° i | H 2% i e | 100 Q.5 foOr altp!anaa op- [ 0.87 ... suvaretans s s - | A sampling rate of 0.5 is recommended.. -
AR L _erated: under : ) R o e
8, Manual Radio Transmit- | On-Off (Dlscrete) ................................ T B S Preferab y each crew member bul one. discrete
ter Keying ar GVRIDFDFI None ' - -acceptable for -all transmission . provided: the-
synchmmzatlon : CVR/FDR system complies .with TSO C124a
. Tefarence .. : o } o o o CVR synchromzatl?n requurements (paragtaph
e T R o oo ' 4.2.1 ED-55). .
2. Thrust/Power on-Each - | Full Range Forward ..., | #/=3% .. e et 1 (per engme) meireeier | 0.2% of full range verntinns Suﬂiclem paramaters_{e.g.: EPR N1 or Torque
-Enginé—primary ﬁlgm : S R . ‘ ST e e NP) as-appropriaté to the: pamcular engins be
CTew referenoe . |- - recorded 1o tetermine power in forward and re-
- _ - verse hrust, |nclurjng potentlai overspeed con—
N - - i I o .. ditions:
10, Autopllot Engagament Diacrate "on" or off’ . 1. C : o
11 Longu!udmai Aoceiera— +-1g .. +I—1 5% max, range ex- | B.25 ....coienncnn-a | 0.004g.
- tion, : cmmngdmumanﬁrof : cee . ‘
12a. Pitch Control(s} posi- Full Range ... ‘ +I 2°Unlesa Higher 0.5 or 0.25 for airplanes, | 0.2% of full rangs ......5. Far “girplanes that have a: ﬂlghl control break
tion (non- ﬂsr— y-wira sys- S Accuracy. Umquety \; operated under e T | away capabilrty that aligws, either pilol 1o oper
legns Requtred : §125 226(f) : | ate the cantrols: independeritly, record: both con-
. ~“trol inputg: The contrgl inputs-may. be’ ‘sampled:
. _ e L B o | - altémately’ once. per: _'second - produoe the .
R T A P i ST I 1 umﬂmmmmmo moﬁim iicable.
- 12b. Pitch Gantrdlls) posi-- FuH F!ange Svectirireesrbees +f 2° Unlass nghar 0.5 or 0.25 for airplanes " | 0.2% of fulf range - . :
“tion {fly-by-wire. systems). | -Accliraey-Uniqualy | - operated under v ‘ R ’ . ) L
e . . - Requited, .t §125.226( . :
13a. Lateral Gontrol posi= _:Full Range Crr e iaerensatenaas -2 Unless Highar 65or025 for anrplanas 0.2% of fuli range - .......... For airplanes that have ight: conlroI break‘
“tion(s) (non-ity-by-wire). ) Accuracy Uhiquely - _operated under . - S away capability that allows:aither pilot to oper-
oLl ‘Required. "~ - - §125.226(1). - _ . -ata tha contrals ;ndependenﬂy. record both con-
o - ! trol inpuits.” The control inputs'may bé simpled -
s . ) alternately once gper second- o - producs the:
: Co o . R samp!lng Interval of 05 or025,as apphcabte.
13b Lateral Conirol posl- ‘ ’Fuh Range ....cummicen | 4 —2° Unfess Highar 050r0.25 for’ a:rplaﬂes C.2% of full range. . -
tion(s) (F.y-by-wwe) Accuracy Uniquely operated. untier o :
BERPE Reqmﬁm : s

~
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14a Yaw Control posi- |
tlon(s) (non—ﬂy-by—wire}

‘ 14b Yaw Qontrol pOSl-
' tron(s) {i

."16 Late IControI Sur-
face(s).PoM_' PR

B 17 Yaw Control Surface(s)
o Posmon 3

RIEIN i\ AN

18 Lateral Acceleratlon

- 19; Pitch Tnm Surface Po-
- smon . o

E 20» Tratlmg Edge Flap or .
) Cockpll Comrof Selectlon

E 21 Leading Edge Flap or

C‘ ckplt Comrol Seiecllon.

'22 Each Thrus1 Reverser
" Position {or equivalent :
for propaller airplane).
. 23.Gropnd Spoiler POSI-
~ " tion or Speed Brake Se-
“legtion, .
24, Oul31de Air. Tempera-
© tureor Total Air Tem--
: perature b 5
25, Au!upﬂotlAuloihroﬁle! :
» AFGS: Mode and En:
' gagement Stalus. .-
. 26. Radio Altitude. .,.........i..

S Full Renge ar-Each Po-

: Full Ftange of. ach Po-_'

_Fuil Fl__an'ge

g Tt

T CLT YR ——

FUlLRBNGE oo

F_u'!'l_h,ah‘g‘&,;...'.-.a..,':'..‘...z.._..'—

Full Range .........

: smon (discrete)
“Full Flange or Each Dis—f
creie Posmon

Stbwed. In 'i‘rans_it,' and
Re\'rerse (Discrete) :
. sitlon (dlscr te). .
:-—5_0°_c 0 ~90°C v
¢

A su:table comblnatlon
-of dlscretes

~20# to‘,2,5,0(_‘l=ﬂ ._..'.'. .....

+/-2° Unless Higher

Accuragy Uriquely |
7| Required.. .. .

‘+/=2° Unlgss Higher -

* Acouracy Uniqueiy.
.Required. .,

+I 2° Unloss H[gher .
+Aceuracy UmquelyL .
Hequrred '

+:25° (jnléss Higher .
‘Accuracy Un|que!y
Requrred T

+I 2 Untess Higher :
Acturacy Umquely
Hequlred

+/—1.5% max. range ox-

.Cluding datum error of
5%,

#3% Unloss: ngher
-Aceuracy. Uniquely
Reqiited. - :

+/—3°or 88 Pi!ots |ndi—

1 cator

+I 3° or as Pllol's indl-
caltor and suffigient to
_ determine each dis-
crete pOslﬂon

""“"“. ............... Fresveesitaanne

05 et

0.5'r 0,25 for airplanes |
operaied under
§ 125 226(f)

0. 5 or 0 25 for alrplanes
operated under
.-§125.226(f), . . -

1 (pe'r ONGINGY. orverrrs s

| 1 or 0.5 for airpfanes op-

0.2 of full fange ...’

4

0.2% of fill rangs.

o

0.2% of fult yange .........

0.2% of full renge

1.0.2% of tul range ivigiies

0.004g;

0:3% of full range, -

.| 0.5% of tull fange .....

1 0.6% of full rangs ........

‘Whichever is Greater
Below 500 # and +f
) -—5% Abo\re 500 it

r

+/=2° Urless ngher 0.2% of full range. .
- Aecuracgy Uﬁlquely . erated under. L T
Redquired, o §125.226(1). X AR
7 - 2°C ..... : RN I——G < 1o S
L LR
d-2Korsl-8% f1. e | 11t +69% above §00 f ...

VTurbo-'prop—1 drscrete

For alrplanes that have a ﬂlghl control break”_
away: capabnmy that allows. 6ither pilot. fo dper-

ate'the confrols indeperideritly, record both coh-
- trol inp
* gligrriately

sampling |nterval ot 0 5

PERICoN

For airpjanes

. in"liéu of recording ‘each surface separately.

“The contral - surfaces may’ be samplad alter-"
nately to produce the sampl;ng mterval of b 50r |

=-0.280

A auﬂable c'omblnallon ol surface posmon sen- |/
.|~ 5ors.is.acceptablein, lieu of recoding each sur-. |
.. face’ separgtely: - The qontrot strfaces . may be ||

" sampled lternately;
terval of ;

For_alrplanes wuth multqple or splll surfaces,
suitable’ combination ‘of .surface position sen-

- sor§ s acceplable in lieu of recording each sur-
face separately. The control surlaces may be

- “sampled. aItemater lo produce ihe samplmg ins

Aervalof 0.5, -
o

produce the. samplmg in-

-F!ap posntlon -and cockplt conlrdl may each be
.- sampled’ a!temalely at 4 second. intervals, to |

give:a ddta point’ ‘evary 2 seconds! ‘

Leﬁ “right”sides, “of- flap: position’ and cocKpit:
+ gontral imdy each be sampled at 4 second inter-
©- vals, so as to gwa a data polnt every 2 sec-
tonds; "t

. Turbo-jetéz dlecreles enable the 3 slales to be
. determined. . o . e

: _Dnscretes should 'show which syslems are en- |

--paged and ‘which: primary modes are controilmg
. the fiight path and speed: of the aircraft,

For autoiandlcategory 3 operations, each radro ai-:

- fimeter. should be"'récorded, but’ arranged S0

" 1that at least one is. recorded each second.”

tie control Inputs may be sampled |
ofice . per. second to produce the

ith.n spln ‘Siirfaces,
a suitable combmatlon' qf lnpuls is’ acceptable_ !

L/ ;fasr_.?"i‘--om..;_z‘}é""tPA / éalsrﬁleul Iwem- y

-rj'sﬁoﬁém‘ﬂ.aﬁ- o e -_x;r@r-._-fxei:s:r@q

'16398‘_



T Appendu: Eto Part 125—A1rpllme thhl Recurder Speclﬁcatlon—Centrnued _ . i
e B Thie reeerded values must meet lhe deslgnated renge résoiutian, and eecurecy requirements duﬁng dynamic and static’ condrhons All data recorded must be oorrelaled in time lc wlthln one seoond

26888

-Accirra'cy '('senser inp'ljt) ,SMUd;gr;;ﬂmP""g Flesolutron B 1
L + 400 Mrcroarnps or- | Ag mstalled +- 3% rec- ) [T . 03% of futl range vt | FOFRAUION gory 3 eperatlons each system R
o avatlable .Sensor: range cmrnended Sl e -- ] . e ecorded but. arranged. 50 - that. at '
as. installed +-62° | . ecorded each second. ‘it is not |} @
w . S P - : S ) o ] necessary record ILS and MLS at the seme I g
B T o T e " fime, only the approach aid in use need g
= 400 Mtcroamps or . |As |nsialled+ -3%. T reerivsseseasargmas micoinnses 0.3% of full rérige .......... | For autolandlcalegory 3 operations each 8\ tem e
avallable seﬂsor range recommen e e “-| - should be"recordéd bt ‘arvanged . so’ that"at - B
gs instailed. 0.9t0.” |- - 7 {gast -one is recordéd each second. It-ig.not |1 — -
: \ gcord LS and MLS at the same || _q
- ach ard in use need be re— ! S
29 Marker Beacon Pas— Disgrete “on” or “off" ... 11 e : . e lhersbrnr et ,A single drscrete |s aeceptable for all markers ! f@
“sAge. < - R o R S : -
30, Master Wa ing

1 cupssensiissssepenssiopins’ | it Hecord the inagtar warhing and’ ecord sach 'réer |

- dion, :
‘ -.-39 Latltude and Lengttude - -As mstal!ed

tion 'yslem Ref- |
ormits _Laitide/

| As instatied ... .| 0,002, or as installed .... |

A warrﬂng ‘that-caninot be detérmined from ‘other - 02 .
_ S . o B . P S o parameters or from the cockpllvaree recorder. - (]... -
. _‘31 Alrlgrourid's"e'nsor (pri-- .| Diggrete “alr" 6F . . |11 (0.25 recommended), : RN CRIR R
U linaty arrp|aﬁe system i Yground”) . ceTE T ! T e T ‘ : 1 "4
<"reference nose or main * - e 1=
ogedn,.” - ‘ St : : S R : : ! B
32. Angie:of Attack (lf b | Asinstalled L. 2 or 0.5 for’ arrplanes op- 0.3%-of full range........... If left and rlght sensors are avallable. each may i+ E" :
rneasured drraclty) S ' Brated under o | be.recorded at 4 or 1 seCorid intervals, as'ap- [] @ -
o §125.22800. . [ o propriate, ‘so as fo give-a data pomt at 2 sec- {6
U “ D e e R B S T g onds orOSSecond asrequrred T b i
33, Hydraulic VP'ressure _ Drscrete or avallable 2 relecsinend sensnine | 0.5% of full range. I . : it
" Low, Each -Syster. 5 senscr range, "low" or R T 1IE -
o g © “normal”. . e T =
34 Greundspeed o |'As Inslalled Most: Accurate Systems Y e |.0.2% of full range. '. Hndlt
: - ) R Installed o ' BT S 1
_ 35 GPWS (ground proxrm- Drscrete warnin_g'!’;er , e e i i OO ey
ity warmng syatem), - | Yoifl L L ! -:ce_
.36 Landlng Gear Pesttton _ Dtscrele : |4 E P
-ar Landing.gear cockplt Ao : ] s ; - PU
-conlrol selection. . .. TSRS RN e e e e e 5
- .=_37 Drift Angle .... -AS instalied ..ot | Ag'installed ......... " RERT Seas  i § L 13
© 3B, Wind Speed and Direc- As |nstelled w | Ag installed .. : A v | 1 RNOL @Rd-1.0% 0 ﬁ ‘
. g
g
B
d M

. f‘. . PR ‘ o {1 be'0. 0002" :

.40 Sttck shaker and push— Dis'c're't_é(S) “on* or.“off" 14 A suitable” combinatron of drscretes to determine

" er activation.. i : . . activatlen - =

1. Windshear Detec Piscrete * w_arninig" or , 1. ) . o
42 Throtllelpower Iever » Full Range e A fclr aach lever 2% of full range ........... w | :
: position. . * - S oo o : : ’ 7

- 43, Addmonal Engine Pa- As mstalled srinsesmsngeenar: As_ installed i eiererseenns, | Each engrne each sec- 2% of full’ range PN ) p | i
rameters L L R g end P Do ST ) indical N2; EGT, Foel-Flow, |
) R I S PSR - . -+ Fuel.Cutoff lever position and N3, unless en- |

S T T glne n‘ianufacturer recommends otherwise i




7 48, Selactéd Alttide"

P

44 Tratﬂc Alért end Col[l-
_glon Avoldance System
(T CAS) - :

:45 DME 1 and 2 D]e!ance :

. 4B Nav.1and 2 Selected
Freguency.:

.' ','47 Selectad barometrlc_ CHF

" setling.

49, Selecled'epeed
-:50. Selected Mach ...

- 62,:Selpcted: heading::..
53, Selected flight path

- 54 Selctéd decision |

height L

- ‘55. ‘Mum-mnmionfsﬁglne
*"“Alerts Digplay format. .

67.-Thrust cominand

58. Thrusttarget ..
" 59. Fuel quantﬂy ln CG

- % trir tarik. :

60: Primary. Navlgat!on

. Syelem Heference.

-'61 Ice Detection

-62 En.ine Wamlng eaeh
* ‘enging vibration. - © ",
~ 83, ‘Engine warning each
. ‘engine over temp.

.- 64, Engina waming aich

erigine ol pressure low.

" 65. Englne weming each

- ngine over speed.

- 66 Yaw Trir_n Surface Po—

snlon

. e7Rol T_rlm Surface Posi--

tton

'68 Brake Pressure {Eeft
and nght)

.| Full range ...
‘Full range
..| Full range

- 51 Seletted vertical speed,;

Discrete(s) ...

 Discrete(s) ...

 Eull rehg"e o
“Full range’..
- Full range

Fuli F}la_nge .'.1.;4 ‘

Dlecretee

[ocziom .
1| Fl'enge

AS installed

A sultable combination

. of discretes should be |-
1 recorded to determlne_ i
the status of-Com- - '

~bined Control, Vertical

* Control, Up:Advisory, -

- and Down-Advisory.
(ref, ARING Char-

. acteristic-735 Attach-
- ment 6E, TCAS VER- -

<

L 1 - TICAL RA DATA
S Lo . |2FOUTPUT'WORD).
L As Instalted vveiiivionnn L S SRS 1 NM ieeabperasiiasnsnemeanaerie
As Instaﬂed rirseseasesrsssenss & cviisiandias ey 3 el inestonseds .
........ | (1'per 64 88} <.\ceriores. .0.2%--of;full-r"an'ge.
...... 1 eieriansiesivesasinens o | 100 f 00 A
1 L 11 kot
1 DL M
11 : wommin
9. _ 1° i O
; | 4 5 i .| Discretes should show the display’ system status |
: - : (8.9 off,‘normal, fail, composite, sector, plan, '}
& ' 1 " nav aids, weather radar, range, copy}. {8
........ 4, ‘| Discretes should ‘'show the display system status |
o (e.g., off, normal, fall, and the identity of display :|
} : - : ‘pages for’ emergency procedures, need not be
. L I : ' T reeorded)
. +I 2% L2 2% of fuII rqnge

- "Drecrele GPS, INS,

Iceri RE

i Digorete "Ice" orno

M =29%

e

Dlscrele ',

Fu!l Rangef_

drean

| as irietéil’led i

1+/—56%

+I 3% Unlese Higher
Accuragy’ Unlqueiy
.- Required. " -~

. /3% Unless ngher

Accuracy Unlquely
Flequire_d

' -2% of full range.. -
. 1% of full range

| H-5% '(1 pere4sec) .
i R
VOR/OME; MLS Lo [
Loran , Omega, Lo- - 1
calizer Glideslope |
|4 oo
";Dl_sqrete_—-i-' AR . 1. '
l 1'._.3_ i
Disorete ..t i
. o

2. 0.3% of full range,
' 'z, . i | 0.3% of full range. -

o

A suitable oomblnatton of dlscrete to determine ‘

the Prlmary Navtgahon System reference.

b

Te determine brakmg effort applred by pllots or by :

autobrakes

- 59
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Appenthx E lo Part. 125—Airplane Fllght Recordar Speeu.ﬁcatmn—-—Contmued

S Tha recorded values muat meel me daalgnatad ranqe. reaoluﬁon Weocuracquulmmenu dunnq dynam:c nndula&conndmona Aﬂdahracordodmuﬂbooonelatadlnbme to whhln onaueond
e e : - . - - - — .
. Parameters . | oo o Hange s -;Aobur_acy-(sens'orrinput)‘ : Smndir;erz;ampilng e "Fies_ol,uﬁoh“ . : o R_e'mark_s'
-| - - P . - ® . - B .
69 Brake Pedal Applica- Discrate or Analog ‘ap- | T teprieeseiensgpisiaiesessrsnassigs |1 tepistencbinneesnsaides [ 10 Getermine braking applied by pllots.
~tiony (teft dnd right). " " plied” or "off". - - T T R R oL e
70 Yaw or sideslip’ angle FuH Range .. retitenaens 1 0,5°
LT Engmq bleed- vepo- ‘Detrete’ "open" or 4. . - I A :
sition. - CE) L “elogeds I ‘
72. De-icing 6r anti-icing Discréte “on” or “oﬂ" 4, _ '
. System selection,” i N 5 8 : ) s
. 73 CgTyputed center or Fu1| Range estarasirenssranadiia o ‘{1 per 64 86C.) "..vvererries |- 190 of full range. .
ravy i : : S T o f o :
74 AC eigctrical bus status | Discrete ‘powei” or "oﬂ"" fraeesssirn . DR B : -~ —— -1-T. 1) TN
75. DC e|ectr|ca| bus sta- . Dlscrete power" OF “Off” | et csnssrerisnnsisosensererry |4 veneia R " .| Each bus.. -
'76. APU bleed valve posi- Dlscrete open" or- ; . 4, :
tion. - * 4 “closed. : : A . : : L
7. Hydraullc’ Pressure _ Full range .| 100esi, R -
78 Loss of cabm pressure Dascrete “loss" or "nor- NE |
&‘__ ma'll :.-1‘ h .
70! Gomputer fanlure (6riti-* | Diserste’ "fanl" or “nor- " - [ L.
" vcal flight and ‘erigine con- [ | mal*’-" "~ ’
trol systems). . ' . . _ L

80, Heads-up display~ - - | Discrete(s) “on" or “off" - REITUR I S
{wher-an.information " |- R S o ‘
©source iginstalled), . - | o fst o o o ' e T S

-81. Para-visual display - | Discrete{s) "on” or “off" - [, .cccsurvinsrannsivinn, . 1, - ) B
. {when an information om0 S 1 \ K
“golree:isdnstalledy. ~ " | : o e e : : :

82 Gockpit trim control Full Range 1 . [ 0.2% of fulf range ........... Where mechamcal means for contro! mpu!s are
mput pasmon—-pﬂch E PR i | B Chpt L not available, cockplt dlsplay mm posmons.

: EREE [ PR o B PR should be recorded.

_83 Cockpnt inm contro!' TFUB RANGD .l vt | H = BI rcesiiininnnensersscrie oV sivimrcinssennrriisssn e |, 0:2% of fUll range .......... |'Where mechanical means for. control mpuls ara
mpul posltion—-roll RERTY FEERTRC eoewy IR o L Rl e ‘ . not available, oockpu d|splay trim. positlons

B T N I 1 'should be-recorded.
84 Cockplt tnm comrol - '|'Full’Range ... T i | 0.2%0f fUll range .. ‘Whére mechanical means for control mputs are

_\mput posltnon—-+yaw R . : . o Dl i nol " available, cockpit, dusplay trim posmons

g 1 ! L o : e B : L . should be recorded. .

-85, Traillng edge flapand FUNRENGD ioverrerLeoersos | A =B e siivr e iereneinnins | 2 iccitadiismeisiiindsssi vineerennes | 0.5% 0F-JU fANGR’ ..o Trailing edge flaps and cockpit flap oontrol p03|-
cockpat flap controt pos:— + ) ; o o ) T o *tion may each be sampled alternatsly at 4 sec-
tion e e e e e O o ondlnterva!etoprovidaasampleaachOSSec-

g i T R P R R AL S AL T R U w7 -onds ‘

86 Leadtng eclge fiap and ‘Full Range or Distrete. ...[ +/= 5% wunviisiveerrriin, | '0.5% of full-range. . B
cockpit flap control p031- : c L L T TR

Ction, - T ' R _ . - B T AT S L

_87.-Ground sponlar posmon Fl‘.ill Range or discrete ... | +#/—58% cvveiitivneecrrernens o LB crrerisrnriememsssinngienenses | 0.2%0F full ranga, - o
amimxwdbmkesde& . o o A ] " _ S R ety ea s )

Jtion, 7 : o o . L B . e

['ﬁﬁg“g‘g'.
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: BB All'cockpit fhght control Full Range: : H=8% v I A P 0.2% of full range .......... For. fly-by-wire flight control systems, where il:ght‘
' ‘Input forces {(control. "~ | - Control whest +/ 70. Ll . o s \ R control surface position Is a function of the dis-
' ~ wheel; control co!umn - Ibs. ' : .| placement of-the contrai input device only, it is
. ruddar pedal) s I.; Control Golumn.+/ = =] = o -I". not necessary lo-record this parameter.:For air- :
) S o —BbIbs S B BN " planes that have:a fiight control break-away ca- . (|
. . Rudder pedal *I 165 : - T i pablltty that: allows - sither pilot to operate the i |
,Ibs : L ) |~ control independently, record-bott conirol force:.
- ¥ .‘:"’ : d 1 inpuits:* The: contrgl force” inputs may be sam- |
" S P 217 pled alternately pice per.2 secdnds lo produce H 7
O B RN -‘the sampllng interval of 1 R
’;E -

i

ON 29 TOA! [ xa‘:‘s;'séﬁemg‘phg_f

~.
==

suopem@sy pue ssmy 14661 ‘2T-An[ *Aepsinqy ./ LET

| SGEBE



" United States and added to the .

o gesse

' Federal Register / Vol.' 62, No. 137 /. Thursday, July 17, 1997 /-5Ruies .:_aﬁaf.nega.larang |

‘lb

_PART 120—OPERATIONS: FOREIGN -
-AIR'CARRIERS ANDFOREIGN. -~
OPERATORS OF U.S.-REGISTERED
AIRCRAFT ENGAGED IN COMMON

- 'CARRIAGE

8. The authonty citation for part 129
continues toread as follows: . S

- Authorityr 48 USC 106(G), 4o1e4~40105
40113, 40119, 4470144702, 44712, 44716~

o _44717 44722, 44901-44904 44906.

9, The first sentence of paragraph (b]'..
is revised to add reference tonew
§128. 20 1o read as follows:.

§129.1 Appltcability
R 2 * K ® :
(b] Sectmns 129.14 and 129. 20 also
apply to U.S. -Fegistered aircraft operated
- in common carriage by a foreign person-
© . or foreign air carrier solely outs1de t.he
United States. * * * ..~
© 10, Section 129, 20 is added tor read as -
follows:

- § 129.20+- Dlgital ﬂight data recorders
No person may operate an aircraft

L .:'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 sterage.

‘meditim. The flight data recorder must

record the parameters that would be
required to be récordéd if the aircraft
were operated under part 121, 125, or

~© . 135 of this chapter; and must be

* installed by the compliance times
. .Tequired by those parts as appllcable to
- ‘the au‘craft ' ‘

" PART 135—OPERATING -
" REQUIREMENTS: COMMUTER AND
" ON-DEMAND OPERATIGNS. - . -

11. The authorlty citation for part 135
cont_mues to read'as follows: '
Authority: 40 USC 106(g), 40113, 44701-:

44702, 44705, 44709, 44711-—44713 44715—-
T 44717, 44722, -

. 12. Section™135, 152(3] i revtsed to
_read as follows '

- § 135. 152 Fllghl recorders. .

{a) Except as provided in- paragraph
- {k¥of this sectioni, no person may- :
operate under this part a multr-engme, '
turbine-engine powered airplane or . .°
- Totorcraft having a passerniger seating
- configuration, excluding any required
crewmembers seat, of 10 to 19 seats, that
* was either brought onto the U.S, register -
" after, 6r-was reglstered outside the -

- operator’s U.S. operations spec1ﬁcat.1ens
- after, Octeber 1%, 1991, unless it is :
* equipped with one or more approved - -

fhght recorders that use.a dlgxtal method

o ST S *
: 5135 152 [Amended]

* is-amended by removing the phrase “8
‘hours” end adding the phrase “25
- hours” in its place. . a

:of recordmg and stonng data a:nd a”

method ‘of readily retrieving that data

_from the storage medium. The

parameters specified in either Appendlx
B or Cof this part, as apphcable must

* be recorded within the range, accuracy,
resolution, and recordmg intervals ‘as

specified. The recorder shall retain no
less than 25: hours of a.u'craft operatlon -

13. In'§ 135.152(d), the ﬁrst sentence.

14. Sectmn 135. 152[f} is revmed to : .‘
read as follows =
§ ,135.152 Fllghl recorders,

ik x k- x

. (){1) For airplanes manufactured on .

or before August 18, 2000, and all other
_aircraft; each flight recorder requ1red by P
. this section must be installed in. " .
. accordance with the requirements.of
§23.1459, 25,1459, 27.1459, 0r.29.1459,
as appropriate, of this chapter. The *
. correlation requu-ed by paragraph (c)of .
§ 23.1459, 25.1459,-27.1459, or 29.1459, -
as appropriate, of this chapter need be - _'

- established -only on one au-craft ofa

group of aircraft: - _

7 (i) Thataye of the same type, .
(ii) On which the flight recorder .

" models and their mstallatmns are'the
- samie; and. - .
(iii) On which there are no dlfferences
. in the type designs with respect to the
. installation of the first pilot's

instruments associated with the ﬂrght

. recorder. The most recent instrument
* calibration, including the recording

medium from which this calibration is

- derived, and the recorder correlation. -

must bé retained by the certificate -
" holder:

Angust 18, 2000, each flight data

- recorder system reqmred by this section
. “must be installed in accordance with the-

requlrements of §23.1459 (4], (b), ‘(d) .

“and (e} of this chapter; or § 25,1459 (a);
- [b), (d), and (e) of this chapter A
_ . correlation must be established between:

. the valuesiecorded by the flight data. .
recorder and the corresponding values’

“being measured. The correlation must .
. ‘contain a sufficient number of

correlation points to accurately estabh'sh

: the conversion from the recorded values'

_to engineering units or d1screte state -
over the full operating range of the

- parameter. Except forairplaties having -
.- separate altitude and airspeed sensors
that are an integral part of the flight data -
e eqmvalent for propeller a.u-plane], LT

*.*(23) Ground spuiler position or speed M
 brake selection {except when parameters "

recorier systern, a smgle correlahon

_may-be estabhshed for any group of

axrplanes-— R

.- change'in mstelled equrpment -

(f(2) For 'eu'planes manufactured after
o posmon,

Gy That; are of the same type, A
(ii) On whrch the flight recorder L
-system and its mstallatmn are the same, o
and- - . ‘
- (iif) On: whlch there rs no d1ﬂ’erence

- inthetype design with respect tothe -
. installation of those setisors associated:
- with the ﬂrght data recorder. system

.I)ocurnmﬂﬁunrortsufﬁraentto convert

- recorded data into the: engmeenng umts"
- and discrete values specified in the -

applicable appendix mustbe :

~Inaintaited by the certificate holder

e o * * 7

*4 ok

15.1n §135.152, new. paragl‘a. phs (h) e
(i), and (j) and (k] are adde:d_" read

. ol]ows . R

(h) The opemﬁcs_nai parameters . |
required to be recorded by digital flight . - -

data recorders required by paragraphs (i) . .

-and (j) of this section are as follows, the :
hrase“‘when an information source is"

| installed”” followmg a parameter
- indicated that recording of that,

' parameter is'not intended to reqmre a:

(1) Time; .

" [2) Pressure altltude,

" (3) Indicated airspeed; - :

(4) Heading—primary: ﬂlght crew

: reference (if-selectable, record dlscrete, '
. tme of magnetic);; - '

- (5 Normal acceleratlon (Vertmal)
- {6} Pitch attitude; - e
(7) Roll attitude; : s
(8) Manual radio transmrtter keymg, .
-or.CVR/DFDR synchromzatmn - B
reference; . S
(9} 'I‘hrust/power of each- engme— S

-' ‘primary flight crew reference; -

(a0) Autopilot engagement status;.
{11) Longitudinal acceleration;
{12] Pitch contml input; .
(13} Lateral conirol mput

. {14) Rudder pedal input;

- {15) Primary: pltch contrel surface

{16) anary lateral conu'ol surface ;
posmon. :

(17) anary yaw control surface -
position. - - i
" (18] Lateral accelerauon, j3'.' e

- (19) Pitch trim surface’ posrtren or :

- parameters of paragraph [h}(BZ) of ttns
. section if currently recorded;:

{20} Trailing edge flap or cockp1t ﬂap e

:_ ‘control selection {éxcépt wheni: -
_ parameters of paragraph (h](85} of ﬂ:us

‘section-apply); o
-{21) Leading edge ﬂap or. cockplt ﬂap :
control selection (except when .. .7,

. parameters of' paragraph (h]{86} of t]:us
- -section‘apply); -

{22):Each Thrust reverser posmon (or o



. avoidance system;:

Federal Regrster /. Vol 62 No 137 I Thursday, ]uly 17, 1997 /- Rules and Regulatmns

_ 'of paragraph
. apply)”
. (24] Outsrde or total air temperature,
- (25} Automatic thht Contre] System
. {AFES)modes and engagement‘status‘ o
‘ mcludmg aitgthrottie; -
(26] Rad ) altitude (when

;} of thrs sectum DR

[28] GI1des Jp‘_
. Elevation; " .©% I
(29) Marker beacon pas
{30) Mastar” warning; - 5 -
©{31) Air/ground-sensor {pnmary

gear

(32} Angle of attack (whe
information saurce is instalied);

{33) Hydrauhc pressure low (each
o system], :

{34] Ground speed (when an
information source is mstalled),

(35) Ground. prox1m1ty warnmg
: .-system, o 3
(36) Landmg gear posttmn or landmg

- gear cockpit control selegtion; .«

[37) Drift angle. [when am m.formahon
source is installed);

.(38) Wwind speed: and drreetmn (when
" - an information source is installed);
© {39)Latitude and. iongrtude {wheit afn
‘ mfcrmatmn source is-installed);

- {40 Stick shakerl pusher (when an
'mformatmn source isingtalled);

(41] Wmdshear when mf
source is installed);” =

- {42) Throttiefpower lever p051t10n
..(43) Additional ‘éngine parameters (as- :
‘designaied in appendix F of this part); -

(44) Traffic alert. an, colhsmn L

a5) DME 1 and-2. dlsta.nces,

" {46} Nav. 1 énd 2 selected ﬁ‘equen Cy; - T

. (47) Selected barametnc setting: (when
an information sotirce:is installed); >
.+ (48) Selected altitude: (whenan R

) ‘mformatmn source is istalled); -

(49) Selected speed fwhen an
mfcrmatmn source isinstalled}; -

{50) Sélected mach (when'an - R
information source is installed);
7 (31) Selected vertical speed {when an.
" information source is installed);
" {52) Selected headmg {when an
mfarmatmn source is‘installed);

*(53) Selected ﬂrght path [when an’.
information source is installed); .~
. .(54) Selected decision height_ [when' :
an information source is mstalled]

{55) EFIS drsplay format .

: rn.farmaucn ‘source’is instailed):

- {whenan mformatmn source 1s ,;
" installed); ' 5

: —mformatlon -source is-installed);

{56} Multl-flmctmn/engmelalerts
dlsplay format; - :
(57) Thrust’ comma.nd {when an .’
1nfermatmn source isinstalled):

{(58) Thrust target. (when an

{59) Fuel guantity in'CG trim. tank
. (when an mformatmn source is: %
- installed); : -

(60) anary Nav1gat10n System
Reference; | -

(61} Icmg [when A, 1nf0rmatlon
souree 15 msta].led}, S -

- {62) Engine warning ¢ each engme

.is installed);

(63). Engine wammg each & engme over.

temp:{when an’ 1nf0rmat10n source is
- installed);

pressure low'{when an mformatron
SOUICE is mstalled), : '

(65) Engine warning each’ enéme over_ _

speed {when : an mformatron source is
mstalled S :
. {66) Yaw trim. surface posmon,
{67] Roll trim surface position;

‘right);

+{70) Yaw or. srdeshp angle (when an,
mformauon sburce.is installed); . '

'{71) Engine bleed valve posrtmn

A72) De—lcmg oF antr-lcmg system
selechan {when an mformatlon saurce
isinstalled); .- :

+(73) Computed center of gravrty
[when an mformatrcn source is
lnstalled), B

“(74) AC, electncal bus sta’tus,

{75} DC electrical bus status;.

an-information source is installed); -

- {78) Loss of:cabin pressure;
~{79) Comy

£uter failure;”
-(80) Hea

~up d1sp1ay (whenan -

 {81) Para-visual- drsplay (whenan -
mformatron source is installed); ~ . ©
(82) Cockpit trim- contm] mput‘ e
position-—pitch; Ll
{83) Cockpit; tnm control mput‘
posmon——roll :
:(84) Cockpit trim’ control mput:

: posmon—uyaw

-(86) Trailing' ‘edge. ﬂap and coekprt:"-f
ﬂap control. position; .~ & .
(86) Leading edge flap. and cockprt

ﬂap conu‘ol posmon e

(78} APU bleed valve position (when :
(77) Hydraulic pressure. [each’ system],’-

(87) Greund sporler posrtrah and

. speed brake selectron, and.

{88) All cockpit ﬂrght control mput

" forces {control wheel 'cntrol column
s rudder pedal).” :

(i) Forall turbme—engme powered
airplanes witha seating configuration,

excluding any required crewmember -

seat, of 10 to 30 passenger seats, -

' manufactured after August 18, 2000—;

(1) The parameters 11sted in: :
paragraphs (1) through' )(57) of: th15 )

> section mustbe recorded within the .
vrbratmn [whenan mformatwn seurce :

ranges, accuracies, resolutions, and -
recarding intervals spemﬁed in .

‘Appendix F-of this part‘ o

(2) Commensurate. w1th the capacrty

(64) Engme waring oach engine oil ~ “of therecording system, all additional

parameters for which information

~'sources are installed and which are | '
" connected to the récording system must
" ‘be recorded within the ranges,”

accuracies, resolutions, and sampling . _
intervals 5pecrfied in Appendrx F cf thrs.

. part.

. ’{68) Brake pressure (selected systerh},_
+:(69) Brake pedal apphcatmn {left and e

{j) Forall turbme engme—powered
airplanes with a seating ccnﬁguratmn

" excluding any required crewmember- .
seat, of 10 to 30 passenger seats, that-are: -

mamifactured after August 19, 2002 the

; - parameters listed in paragraph {@)(1)
-+ through (a)(88)-of this section must be
- recorded within the ranges, acaurames,

resolutions; atid recording intervals -

spec1ﬁed in Appendix F of this part. o
-~ (k) For airplanes manufactured before .
- August 18, 1997 the following-airplane - -
.- < type need not’ comply with this sectmn
.deHavilland DHC-6.. . & -

f;Apendlx B to Part 135-_{Amenaed1

16, I Appendrx Bto part 188,00

* Alrplane Flight Recorder\S'pecrﬁcatmns,
in the **Range’”. column, ‘the first, entry’: .
" ‘is'amended by removing the phrase g

~ hr minimum” and.adding the phrase
*. 28 hr minimum” in its place.

- Appendlx C to Part 135—{Amended]

17,10 AppendGC to part 1?5

" Helicopter Flight Recorder - .
o ‘-Spec1ﬁcatmns in the: “Range" culum.n,
. the fifst entry is amended by removing . - .
the phrase “8 hr minimum” and adding -

the phrase “25 hr mrmmum" inits
pIace " ,

.18. Appendlx Fto part 135 is added
to; read as follows i _

33397;-.,-



i 13b, Lateral Contrcl posr—

The recorded va!ues rnusl rneet the, deslgnaled range reaoluﬂon. and accuracy requlrernenle durmg dynamlc and alaﬁc ocndrﬂena AII daaa reeerded musl be oorrelated in ﬂme lo wﬂhln one seeend.; '

Appendlx Fto Pert 135—Au'plane Fl.rs]:i Rer:order Speclﬁcrmon

7 Rulj‘f\ﬂituc‘le' 7

B Manual Radro Trensmrt—‘

~ ter Keying or ‘CVR/DFDR

synchronrzatron ref- S

ererrce

9 ThrustIPower oh Each
Englne—prrmary fllghl
crew reference :

‘id Aut’obrlot”En'gagemenf o
- 11. Longitudinal Accelera-

. fign.

'12a Prtch Conlrol(s) posr-
tion (non-lly-by-wrre sys-_

tems

IS

125, Pitch:Contiol(s) posi- - | Full Rar

) -lich ‘(ﬂy—by—wire 'sy’Ster'ns).

13a Leteral Conlrol p05|— |

) llon(s) (non—ﬂy—by—wrre)

tron(s) (ﬂy—by-wlre)

e

"+I 1g

-,FuII Range

10n—0ff (Drscrete) g
_None

:;'Full Rarige Forward.;

: Dlscrete on" or "cff' B

.+l' 2° Unless Hrgher
./ Accuracy Unlquely re-

© operated under’ . .
- §136. 152(])

- grated'under -

1 or 0.5:or airplanes cp- 1

'_ +I 1 5% max range ex—
cluding datum errcr cf

+ 6%,

=29 Unless Higher

Accuracy Umque[y ;
Flequrred .

+I 2 Unless Hrgher

qulred

1-{per engine)

§135152(]) o

~-gperated. under

‘operated under Vi
L §138.9520). |

perated under
§ 1865, 152(;)

025 ‘....
g 0 5.0t 0 25 for alrplanesf" : ‘(-J;;'?.‘*}ﬁ'cl_ffull range -
05 of 025 for alrplanes_-'
05.0r 0.25° for arrplanes

0.2%.of full range .

0 5 o 0.25 lcr alrplanes._'_ ' 02%of full rang

0.2% of full rangs

RTINS

.| A samping rate Sf-ﬁ-ﬂf" iéfr@#. imended. .

' _eu_fﬂcient parametets

Parameters SR R l‘-lange - Accuracy (senscr Input) Secondﬁ‘%er;aslaambllng Flesolutrcn e Flemerks‘: S
" 1. Time or Flelatwe Trme _24 Hrs Olo 4095 P b 0125% Per Heur viomiiuenss : UTp trme'prelerr_‘ d when_avallable Counter rn-_
‘Counts.. = i ’ e L |- crements sach econds of: system operatror;,
$ =r2 Pressure Altltude evieeaidie : —1000 flto max cerliir- . +I 100 to #f—700 lt '1 Y i | Data should; be obtained- frorn the air: data com-
: e | cated:aftitude of air- - (see tablé, TSO . L BRI puler when practlcehle e L
‘ eraft, 45000 f 1. 7| " Ci24aor 150 CS‘Ia) : SRS R .
3 Indrcaled alrepeed or :..| 50 KIAS or minimum. +! 5% and +l 3% o , ; - Data shculd be obtarned from 1he air, data com- !
Callbrated airspeed . valugto Max V,o... and g S putel‘ wl'len pracllcable _ ; '
. ; . Vsot012VD NN .
4; _He_adm? (Prrmary ﬂrght 3 When true or magneirc headrng can be selected
- CTew re erence) . Ty '_ > as the primary ‘heading. reference,.a discrete in~
o | I T = L. dicating'selection riust be racorded. ‘
5Normal Accelerauon k WE 1% of max range E ST T e e T
(Vertical) . @xcluding. datuim error R e o
of-+/— 5% S s S e e T
6- _P_ltch Aﬁl!l,l_der +H=275 1.0r 0.25 for girplanes. - [ 0.5° ....... i efaaniniie ey .| A samplirig:rate of 0.25 is recommended. -

Prererabiy -gach crew member ‘but <
acceptable for -all transmission: provided the
CVR/FDR! system complres wll_h TS0 -C124a
.GVR $yrichonization
4.2:1 ED-55)

NP) :as-approptiate to.the particitar engife be
. redorded'to. determing’ power. in forward and re-
< verse thrus

ditlcns. S

R

‘

For alrplenes lhat have a ﬂlght control break

,away capability’ that allows ithar pllot to .oper-

- .ate the tontrols independently, record toth con-
25 trol inpiits.. The control inputs may. ‘be sampled :
S . - |,  altemately: ohca per ‘second. to. -praduce - the’

A e ) =ea,rnpllng |nterval of05 or025 as: appllcable
0.2% of-fuli range.:.

samplrng intereval of 0. 5'_0

discrete : :

(e EPR, N1 or. Torque, |

Includmg potentlal overspeed con—_

rpldiies that have a. ﬂrght cerllrcl break.',

" ‘away capabliity that allows eilher. pilot to-oper- .

| ate-the controls- mdependently, record both coh-
<[ trol. inplits.. The control inputs: may. be s

altémately * once: pér_second: o . prod '

0;25 ‘as: applrcable. :

——
- SUD

p—alpse&;;p_rre -S-alﬁ‘&‘ [::£661 i"_A‘i;z;ﬁ'['r_if-:'-‘&e_p_sfm‘f_{;z5 28T 0N -fz‘e“i"IQA-"'i:“'-tais




j14a Yaw Control pOSI- -1 Full RANGE. .coviesenananannnit +/~2% Unless Higher 0.5 or.0.25 lor alrplanes | 0.2% of full rangé p— Y :aimlanes. that: have  a flight: control bresk.
ﬂcn(s) (non—lly-by wrre) . ¢ - Accuracy Uniguely . operated under o . away capabifity that allows either pilot 1o aper-; |
e _ : ‘Required. | §135.152().. i R " ate the controls mdependenﬂy, record both-con-
L TR % N PR R N IR ch R BT RS A soot e o e trol inputs: The gontrol inputs miay. bie sampled: |
e : p s S AR - S - RS ;alternately - once ‘per second tc produce the ‘
s ; o a o L I T I iR o I samplrng mtervel cl05 :
: 14b Yaw Control pcsi- g 'FuII Range reesamnivinnsy | #1222 Unloss Higher = | 0.5 G srinessniens it | 10:2% of full range.” L .
g ilcn(s) (ﬂy—by-wrre) | SRR 1 Adcuracy . Umquely DT P T R
. . N . : -. , . : Requlred - o . L v . . . = .‘ o ) . . Coena ael R E § B L
;"-‘15 Prtch Coritrol Sur— S :Full Hange P +I 2¥Uriless ngher.' "+ 0.5 0r0.25 for airpl_enes 0.29% of full range ... | Far: airp!anes fitted with multrple -ar spln sUrfaces.
: Iace(s) Posrlron SN : Acc_uracy Uniquely * -|. operated under Sl VST I ‘suitable combiriation-of’ |npu|s is acceptabley "
_ . Required, - : §135152(1) _ B A in_lieu of “récording  eéich surface: spearatelyé
o : . A The -control surfaces -May -be “sampléd ‘dfter-i |
- : ! nateiy to produce the sempllng intarval of 0.5 or; n
. - S LT _ R _ R 0.25.
-.?16 Laleral Control Sur- | Full Range : | #f=2° Unless Higher 0.5 or 0.25 for alrplanes [.0.2% of full rarige .......... { A ‘sultable- combinatlcn of surlace posrllon sen—
' face(s) Pcsmnn L R . “.¢| Accuracy Unigquely. . . operated under - | ST sors is acceptable in lisu of recording each sur-1 ||
e . L Heqmred oo s §18sas2g).. . ) oo 0 1 lace separatsly. The contral surlaces may be:|] ¢
“ _ , _ SRR - _ AT A ‘sampled alternately. to; produce the sampiing i< ¢
N N TR B T _ o e “terval'of 0.5 or 0:25. . “ i
‘17 Yaw ntrol | FUTREANge: wivmmmminser. +I 2“ UnteSs Higher .~ . [ 05 civerimrsiseseisssnsinnss i 02% oI fuII range paieres or Alrplanes W|th multiple or split surfaces Ad
’ Pcsmcn AT TS L T e Acotiracy Unlquely Sl s . 7 “sultable combination “of surface position sen- |f &
S Requ:red._ e S| : AT BT o 2|+ . sors is acceptable in lieu of recordlng each sur-- |}
. face* separalely. The. control surfaces may be:’
- sampled allemately to prcduce 1he sampnng m-l_ .
[ S ST R I R IS S S terval of 0.5.
"18. Lateral Acceleration ... [ |#/—1.5% max. range ex- |-0. cerees | 6.004g. o e e {
’ : - ' ) "| - cluding datum error of : o - el e TR L ;
‘ ' ' ‘ ; o =%, L i
219, ‘Plten Trlm Surface Po— . _:FulI_Benge +h—3% Unless Higher 0.3% of full range, - - .
o sllton S A Co AccuragUnlquely 1 TR R i PR | §3
o ‘_ E Require : ' L Sl 44+=
- 20 Traillng Edge Ftap or : FuII Flange or Each Po- - | +/=3%or s Pilot's |ndi- -0.5% of full range =:........ | Flap pcslﬂon and ccckprl ccntrol may each be 5
Ccckplt Contrcl Setectlcn. i srtlcn (drscrete) ] catcr o _ U ©- x| sampled alternately at 4 second - mlervals tor” {
' : R o T Sl e e giveadata: pcmleversteconds. by I
21 Leadlng Edge Flap or .FuII Range ar- Each Dls-_‘ +I 3' or as Pllots lndl- "2 nnresssserssivsmessemieenenned | 0.5% o full range ... Lett ‘and- -right sides, or*flap position and cockprt o
Cockpit Ccntrcl Selectlon‘. vcrate Pogltion, -+ ~ cator and sufficient to - f 0 - o ' c T e cantrol nay each be-gampled at4 second Inter-: | *
- 7| determine each dis- | e B vals, 80 as; to gwe a data pomt every 2 sec- ) i
o ‘ ‘crete position. . Y R . o : ‘ands,’ . 3
22. Each Thrust reversa_r .| Stowed, in Transit, and A 1 (per englne = Turbc-rel—2 dlscretes enable the 3 etates lc he ' ';
Position (or equivalent: | reverse (Discrete). |- .- . : : i determined - L gt
. for propeller airplane).” | L 2 T ' R Turbo—prcp—1 dlscrete L e |
.~ 23; Ground Spoller Posl- .. Full Range or Each Po~' +I 2° Unfess Higher - [ 1 05’f'or alrplenes oper- | 0.2% of full range, .. e et
. .tion or Speed Brake Se:: eiticn {dlscrete) : Accuracy Umquely L ated under TR o L |
“-jeclion, " Reqtired.” §135 152{;) R P |
24 Quiside Air Tempera- i _—_50“0 to +90°C A _+I bl ¢ ST .103°C !
tureorTotelAerem- : : B A AR ST : '
- perature. . . 1 : B A L S P : S e ’ T e X
o 25 Autoprlcthutothrottlel : Asuitable comblnatlcn | iiegpseasitinn S [ PSS i [ —— D:screies hculd shcw whrch systems _are en-'
AFCS: Mode and. En— . ol d:screies N : - N T A B R R gaged ‘and which prirnary modes are cantrolling:
1~ gagement Status.” " ; o ' LI R co ] the tight palh and Speed of the aircraft. =~ &
26. Radlo Altitude .............. —20 ftto 2500 ft ......... i +l 2 ﬂ or. +I % T i 1 ft +6% above 500 fi ... | For autoland/category 3 .gperations. Each radio\
Cow : " Whichever is Graeter B T -t v . altimeter should be tecorded, but arrenged 80
: ’ -Belowb00 fand+ |- - L K CTe : that at Icasi cne is recorded each second s
-;a'—5% Above 500 | AR R L T T 2 - B
L’




o . rameters

Tne recorded ve!ues must meet the desrgnated range resolution. and aocuracv requlrernents during dynemtc end static eendhtons AN date recorded must be eorrela‘led in time to withln one eeoond

_ Appendlx F to Part 135—-Airplane thht Recerdex' Spemﬁcetmn——Continued

Pa'rameters o

Range

Aocuracy (sansor mput)

Seconds per samplmg

intervat

-Heselutton. _ B

- 27. Locallzer Devratlon. .
" MLS Azimuth, or. GPS
Laterai Devratron

28, Glideelope Devratlon, :

. ‘MLS Elevatign; ¢ _rGPS :
VemCai Dewation .

: 29 Marker Beacon Pas-
", sage.
30 Master Warning

: "31 Am‘grour;d sensor. (pn—

" mary -airplane system
reference | nose or maln
- gear) :
'32:Angle. of Attack (If
“Measured directly), -

. 33, Hydrauic Bressure
Low. Each System

_ 34 GroundSpeed
: .35 GPWS (ground proxrrn-._

- 1ty Warnmg system)

36. Landmg Gear Posmon
- or Landing gear cockprt
control salection; -

"37. Drift Angle ..

. 38, Wrnd Speed and Dlrec- :

tion.
39 Latnude and Longltude

' 40 'S'tlck s’h'a
~. < er activation; :
41 Wmdshear Detectlon

42 Throttleipower tever
paosition.. -
. 43..Additional Englne Pa—

e'nd pUsh- '

o+ = 400 Microamps or
avar!able SENsor range
a8 fnstaued +/-62°

et

7+I 400 Mrcroamps or

- avallable sensor. range e

ag ingtalied. -
0910 + 30°

Discrete “on” or-“off” ...

As installed +/ = 3% rec—
; ommended :

Disc'rete,_ SR

L

"Dlscrete "att" or

ctground®

o Asstnstalleﬂ; -

¥

. Dlscrete or avartable '
“sensor range, “low” or | :

'\ “nommal”,
As mslalied

... | 0.3% of full range ...

0.3% f full 1aNGS v

" i 1(025recommended)

As installed - N .| 20r0s5 for airplanes op-
L | . erated under. :
o 17 §135.152).

<
\

Most Accurate Systems K

Installed

.........

0. 3% ot’ full range

5

0.5% of full rangs. -

0.2% of full range. "

| Asinstaied oo

ond

i

D!Screte warning" or 1. poeseieiienssisssssimmsissssiosos
et : _ s
DiScrete ... e B e | s R
As instalied .. | Aginstalied i | 45 olods e
As instailet! ... As installed ...cuvcrrninnris | 4 i knet and 1 0° O —
As installed ........ As rnstalled o 4. 1 0.002°, or as Installe_gj
‘Dieerete(e)""on‘—‘ o'r ';-'o'ff"" ' S I :
Drscrete "wamrng" or 3 '. A
. N uoﬁn r R ¢ T BN .. B S ‘
Full,range st : — | 1 for eac'h Iever '2% of tut!-range . .
As inet_elledf'_ ...... . Each engine each sec- | 2%of full. range .....

A smgte dlscrete is accepteb!e for all markers

If Ieft and nght sensors are avallable, each may .

| A suitabre combinatron of drscretes to determlne'

Fer autolandicategory a operatrons. Each system,,
~’should; be Tecorded but erranged so that at -
least one is ‘recorded-each” second: it 1§ not

. necéssary to record ILS and MLS at the same .

' time, only the approach aid in use need be re- ||
corded :

1 For autolandlcategory 3 operations. Each system.,

. should be fecorded but arranged so that at
least one’is recorded “éach second. It is not’
necessary t6 record ILS and MLS at the same
time, only the approach ald |n use need be re-.

" corded:” - -

Record the rnaster warmng end reeord eac‘n "red"f
“waiming thiat: canndt be detérmined from-othet:
parerneters or from/ the-cockpit: voice: fe_corder -

be. recorded at4ori second intervals, gs ap-
: propnate. so0°as 10 give d data point at.2 sec-
‘onds or.0.6° sécand, as required. .

A surtable combmatlon of drscretes unless. re-.,
* cordar. capaclty is ]rmlted in ‘which case a srng|e
"~ disgrete for al modes is acceptdble. | ... :
Ion of. discre‘

Provrded b' 'Ithe Prlmary Nawgatron System Fte!-;r-r.
.erence. Where capacity _'- perrmts |atitiideflon=-
grtude tesolution should be'0,0002°. " ~

actlvatron

For airplanes with, non‘mechanlcaﬂy Imked cockpit .
. éngine contfals. i B
Where capaclty perrmts, the preferred prlonty_ 5
- indicated " vibration :level,- N2, EGT, Fuel ‘Flow,-
. Fuel ‘Cut-off lever-position- and::N3,  unless en-
gme manufacturer recommends etherwrse

o0veE

.?«I

g

T
el
P
=
-
L E




" 52, Selected heading
53; Selécted flight path ...

. 62 Englne warnmg eech '

" 44. Trafll Alert and Coll- -

Discrelss ...

sion Avo}dance System .

(T CAS)

T 45 DME 1 and 2 Distance

o 48, Nav 1 and 2 Selecled

., 7 Frequency,. -
47, Selecled baromemc
" petting. :

" 48, Selected altitude ..

LoL4%y ‘Selggted speed ..
- - 50.-Selected.Mach
51, Selected vertical speed

CEIT TN

- 54..Selected decision
“height, - =

.66, EFIS d.gpray' formal e

i

s 56.-. Mul_ti'«jfﬁhctio‘nIEngine

“Alerts Display format.

BT Thrust command ...
58! Thrust target ..
.B69. Fusl-quantity in G’

“trim.fank.

.. 60 Primary Navigation " -

System Reierence
.-:j61 Ice Deteciron

' &ngine vibration. - }
63 Engme warning each
;" “engine over temp..
) 64 "Enginé watning each
-engine-oil pressure low. -
65 Ehgine waming each
- engine.over speed,

. 6s. ‘Yaw Trim Surface Po- |

7 srtron

7. Holl Trim Sudace Posi-
tron '

g8, ‘Brake Pressure (Ieﬂ
and right),

) Braie Podal Applice- _
“tion_(left and right). 5‘

" 70. Yaw or sideslip angle .

- 71. Engine bleed valve po--

e snion

A installed .o

" | nav-aids, weather radar, range, copy." e

Dlscretes ehould show the dlsplay system status

“closed". .' ;

SRR

Wi 1 srereremasasersosbrertitisansineens . sibar
-200 NM; ... .| As Installed ....... 4., M it
Full range ... . | As installed .......... 4 .. _ . . waesnai .
Ful Rerige T — reetestaisnae {1 per 64 S W 02% oi fult range.
Full RANGE s : 1. i | 100 11,
Fyll Range-. -5% 11 1 knot. ,
Full Range-. /- i1 . .01,
Full Rangé ... +H—=5%" peeeh 11, s 100 lenln
Full Range™:; +-=5% ... 11 IS LA
;| Full'Range:. +=5% ... [ 10
Full Range ...... + %5 . ' _.64: P -1;!1._ : .
_‘Dieér_ete'(s)i ' 4. iaversinsi | o Gisiivives
‘Discreteis) ... e [ &
Full Hange revinenesssiensiions | H=2% i b IS 2% of full range
Fuli Range : H=2% coriiemniirdensiinnni | 4 ereimennreren 2% of fult range.
Full Hange +=5% .iivemrrenens wesriveins (1 per 64 s6C.) ovrerenivn 19 of full range.
Discrete GPS, INS, | oo R 7 SR,
VOR/DME, MLS,- J
Loran C, Omega, Lo- |- o
- calizer. Glidescope.” - ) R
Diséréte “icé” or*“no - - " 4,
| DISCIEte wrisisiinsiniisriress 13-
'Diecrefe B 1
Discrete.'i. 11, '
Full Hange e +—3% Urﬂees Higher |2 Liiiieiosioem 0.3% of full range.
’ Accuracy Uniquely ; ; o
. Requlred. - - Lo
Full Range R . +/— 3% Unless Higher 2,.. 0.3% of full range.
Accuracy Uniquely ’ . S
o - - Required,
As instaﬂ'ed +\I—-5% ........................... 1 I
‘Discrefe or Ana1og apts. ol 5% (AnaIog) i | 1.2 i
plied” or * oﬂ" ' i T s .
Full Range .. wenais | H—=5% s JIEEAE I I i | 0,59
‘Discrete. "open" or -‘ S o | & o

" . A surtab!e combinatlon of discrelee should b6 re->

-corded 1o defermine;the status of—Combined:
,,Gontrol _Vertical. Control, Up "Advisory,. and.
down advisory. {ref.. ARING Characteristic 735

. OUTPUT WORD )
An mile,.- ) .
Suﬂ'clenl to determlne selected lrequency

‘{e.g.. ‘off, normal, fail; compoehe, sector plan,

Dlscrelee ‘should:show the display system: status
“ fe.g., off, riormal, fall, and the identity of display -
~pages for emergency proeedures. need noi be
recorded

i

I
|8

' ) _To delermine br_akrng effort applled by prlots or by |

autobrakes. :
To determine brakrng appllad by pilats )

A suitable combination of discretes to determine
~ the Primary Navigation Systam reference. ...~

53 ‘z_IrnI:"‘&Bes;nu-‘-ir_-'_'.z-_i:tr'= ,-'qN‘ '29‘ A | owan eiapasf.;_

K (6]

R

oo

' Attachment BE, TCAS VERTICAL RA-DATA | R

ﬁﬁrhﬁéﬁ%ﬁﬁé se[my / L66T



Appendrx F to Part 135—Airplaue thht Recorder Sper:iﬁr:ahon—Conhnued :
The recerded values rnusl meal the deslgnated ra.nge, resolutlon, and acwracy requrremenls durlng dynamlc and slaﬁe oondltlons AII dafa reoorded must he oorrelated In tima to- wlthln one seeond !

w Parameters - o Fl'ange : : Accuracy._(sensclr.input)' Secondﬁtfearc;ampling : Resolution e R_en’rarks S
;72 De—rclng oF anii |clng . | Discrete “en'-' of eff" 4 . NN -
- system selection. o ; . S : C L :
73 Computed center of. ‘Full Flange (1 per 64 866 oerenenne 1% of full range. ) _ !
. gravity. o : U R e s
-74. AG electrlcal bus status ._Dlscrete _power"_ or "oﬂ“ “ 4 ... | Each.-bus.
: 75 DC electrical bus sta- Discyets "pawer” or “off” : 4 ... | Eagh bus.
76 APU bleed valve posr—- -Drscrete ‘open” ot ¢ S 14, . .
-tion. closed" D | . i . Y
77 Hydraulrc Pressure _Full range .| #H 5% . 2. weee | 100 p&i-
_{each'system}. - . _ : ' ‘ R,
78 Loss ol cabrn pfessure .Discrrlale “loss™. or -norf : i1
ma LLENER ) ‘/ ‘t.j
- 79. Computer farlure (cntr- | Discrete “fail” or "norf- ] [ AR . B :
. cal fiight and engrne con- : mal" I | L
| trol 'systems). - o
* '80. Heads-up dlsplay ‘ Dlsr:rete(s) "on" or: “oﬂ"_ R s
-, (when.an information - | o K w
- source Is installed). o T s i
. 81, Para-visual display . Di's'c_:rete(s) "o‘n'} 'or'-"oﬂ" 1. :
" {whefi an’ inférmation. cipETE T e T ’ _
_gouirce'is installed). R e S e S S ST T .
- §2: Cockpil trim:contral* Full Range .....cusmnn | H—=5% i, 1. i .| 0.2% of full range .....<.. | Wheére méchanical -means for- control inputs are
- -Input positioni—pitch, - P et B N ol - not avarlab!e cockpit diaplay trim - positions.
83. Cockpit trim control . Full Range ....iviisiens | H—5% 1. 0.2% of full range- .......... | Wheremiechanical’ means for ‘control Inpuls are
‘ Input posrlrons—roll o L o L - - C " not-iavaltable; .cockpi dlsplay tnm posrllons
o . | : T - should be recorded, - - a
- 84, Cockplt tnm control - Full-Range~:-....;.............;.. H=85% iieaniiinioniiants 1, . 0.2% of fuil range _.;.;..::;;' Whare mechanical means for control mpuis are’:
input posrlion—yaw S R o : S ot -available,. cockprt dlsplay lrrrn posrtrons_
- N | o L *should be recorded. .
. 85, Tralllng edge flap and FuII Hange ...... veeiieeereenre | = 5% e e ;.| 0.5% of full range ......... Trarlrng edge. flaps and ccekplt l[ap conlrol posr-~
. cockprt Ilap control posr- : o T ; i O : -tion may éach be sampled: alernately at 4 sec-
tlon EH ) ) N ! E : . ond’ mtervals to provrde a sample each 0 5 sec—
‘ : o At Pt ] ondl - :
L 86: Leadmg edge 1Iap andw Full Range or Discrete, .. | 4/=5% ... 1: 0.5% of full range. o
oockprtllapconlrolposr- | SRS EEEE RO BN I
ﬂDI’l . 'r';‘-i,;'. R N T : ; BT .
- 87. Ground- spoller position | Full Range:or discrete ...} +/=5%. srrnseiiidens | 08 uinivnnniins “t 0,2% of full range.
alnd speed brake selec- . | T B : | KA e S
- tlen.: N oy Lo '
88, All cockprl flrghl conlrol' Full Hange - |+ =B% . q1.. e | 0.2% 0f full range: «iurn. For ﬂy-by-wrre fllght ‘control systems. where ﬂrght
" inplit forces {control - {- Contro! wheal +I 70 L S B -~ control surface position is-a function of. the dis-
- .. wheal, contral column, ©1bs. . : ;placement of the :conltrol input devrce only, itis
" rudder.pedal).” . ) Control Column +I " 'not necessary to record this parameter. For air- |
AL T8 I : ~ plapes that have & flight control break away ca- ||
|+ Rudder pedal +l 165 - pability” that allows either pilot to operate’ the
. Ibs PR * control mdepandenlly. fecord bioth, control, force .
. * ‘inputs.. The control force. iAputs. may bé .sam-
o - pled. allgmafe!y once, per 2 second 10 produce,‘
1 lhe sarnp!mg lnlenral oH e

T

T

T R 2 T T o T8 | o




' Federal Register / Vol. 62, No. 137 / Thursday; July 17, 1997 / Rules and Regulations 38403 -

{Revisions to Digital Flight Data Recorders;
Final Rule; Docket No. 28109) .

Issued in Washington, D.C. on July 9, 1997. . . . . L ]
_Ban‘y]Valentme,_ : : LR R o a L 7 _ R I
- Acting Adminisirator. : i . ' i : ' R .
" {FR Doc. 9718514 Filed 7-10-a7 3 03 pnﬂ -

" BuUNG coms 4910-13-M ‘
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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, 129;and 135

[Docket No, 28109; Amendment Nos, 121—
266, 125-30, 129-27, 135-69]

RIN 2120-AF76
Revisions to Digital Flight Data
Recorder Ruiles

AGENCY: Federal Aviation
Administration, DOT.
ACTION: Final rule; correction.

Correction

In rule document 97-18514 beginning
on page 38362 in the issue of Thursday,
July 17, 1997, make the following -

correction:
FOR FURTHER INFORMATION CONTACT:

[Corrected]

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. Couriney,

Manager, Aircraft and Airports Rules
Division,

[FR Doc. 97~22262 Filed 8-20-97; 8:45 arn]
BILLING CQODE 4810-13-M
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Corrections

Federal Register
Vol. 62, No. 177

Friday, September 12, 1997

This section of the FEDERAL REGISTER
conlaing editorial corrections of previously
published Presidential, Rule, Proposed Rule,
and Notice documents. These corrections are
prepared by the Office of the Federal
Register. Agency prepared corrections are
issued as signed documents and appear in
the appropriate document categories
elsewhere in the issue.

DEPARTMENT OF TRANSPORTATION
Federail Aviation Administration

14 CFR Parts 121, 125, and 135

[bocket No. 28109; Amendrment No. 121-
266, 125-30, 129-27, 135-69]

RIN 2120-AF76

Revisions to Digital Flight Data
Recorder Ruies

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.
column, 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
colurnn, 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, 2001".

§121.344a [Corrected]
8. On page 38330, 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
§121.344a(b)(2), in the last line,
“August 18, 2001” should read "“August
20, 2001,

b. In the third column, in
§ 121.344a(f), in the second line, “July
17,1997”, should read “August 18,
1997".

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 te Max V,,, to
1.2V, p".

c. In entry line 6., in the Range
column,“+/-7°" should read ““+/-75°",

11. On page 28383, in entry line 18.,
in the Range column, “+/-1g” 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(3}[72] in the first
line, “and”’ should read “or”.

b. In § 125.266(b), in the last line,
“August 18, 2001—" should read
“August 20, 2001—"".

15. On page 38388, in the first
columu: :

a. In § 125.266(b)(3}, in the sixth
line, “*August 18, 2001.” should read
“August 20, 2001.”.

. In § 125.266(c){1), in the 10th and
11th lines, “August 18, 2001’ should
read "“August 20, 2001”7,

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:

5. In §125.266(d){1), in the sixth
line, “August 18, 2001” should read
“August 20, 2001"".

.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 minirmmum value to Max V ,, 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 entry 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
column 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

sarnpling interval column, remove all
periods and add leaders.

b. In the entry line 84., in the
Accuracy (sensor input) column, o/
5%" should read *+/-5%"

§ 135.152 [Corrected]
22. On page 38396:
4. In the 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 tke first line, “sufficient”
should read ““Sufficient™.

b. In entry line 10, in the Seconds
per sampling interval column, 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 entzry line 12b., in the
Accuracy {sensor input) column, in the
second line, after “Accuracy™ insert
*“Uniguely Required.”.
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24. On page 38399, in entry line 15.,
in the Remarks column, in the third
line, “spearately.” should read
“*separately.”.

25, On page 38401, in entry line 54.,
in the Accuracy (sensor input} column,
“+/-%35" should read “+/-5%".

26. On page 38402, in entry line 88.,
in the Remarks column, in the second
line from the bottom, “second’ should-
read “seconds”.

BILLING GODE 1505-01-D
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65202 Federal Register / Vol. 62, No. 238 / Thursday, December 11, 1997 / Rules and Regulations

— - DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration
14 CFR Part 121

[Docket No. 28109; Amendment No. 121—
266]

RIN 2120-AF76

Revisions to Digital Flight Data
Recorder Rules; Correction

AGENCY: Federal Aviation
Administration, DOT.
ACTION: Final rule; correction.

SUMMARY: The Federal Aviation
Administration published in the
Federal Register of July 17, 1997, a final
rule requiring that certain airplanes be
equipped to accommodate additional
digital flight data recorder (DFDR}
parameters. This document corrects an
error in the section that describes-the
parameters for certain turbine-engine-
powered airplanes with 10-19 seats.
DATES: Effective on December 11, 1997,
FOR FURTHER INFORMATION CONTACT:
Gary E. Davis, telephone (202) 267
8166.

SUPPLEMENTARY INFORMATION: The
Federal Aviation Administration
published in the Federal Register of
July 17. 1997, a document requiring that
certain airplanes be equipped to
accommodate additional digital flight
data recorder (DFDR) parameters. Under
§ 121.344a, the range of parameters was
incorrectly referenced. This correction
corrects the ranges.

In rule FR Doc 87-18514, published
on July 17, 1997, (62 FR 38362} make
the following correction. On page
38381, in the first column, paragraph
(a}(1), in the second line, remove
“121.344(a)(11}" and add
“121.344(a)(18)" in its place,

Issued in Washington, DC on December 8,
1997.

Donald P. Byrne,

Assistant Chief Counsel.

[FR Doc. 9732450 Filed 12-10-97; 8:45 am]
BILLING CODE 4810-13-M



