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' *‘thmugh September 36;-1969. These-
airp!anes have anexpecte lrfespan :
3

. helevel ofipﬁssenger ’
ice: was- -not mfﬁclent,w jusnfy -

data g;amete:s for. alrplanea-,
ype certificated before 1969 and -
. .“operated:in Part:12¥:operations: Re L
of National-Transportatiosi Safety Board
" accident/incident files for Janyary 1983

to February 1966 révealed the high

adds & riew §7125. 202 that speinfies that
the Admmlsh'ator will not uge the-

penalty or cerhﬁcate actmn.The e
i to: encourage operaiors to o

ype ﬂ:ghti'recorder,] w:th asix- o
‘digital flight; tecorder wuhm
8- from the_effecuve date of. the '

: Parameters cbnsist
nitly: required plus-the :
h amtude' (2 roll

having an original type certificate issued:
‘through September 30,'1969; are requlred
to'have 17:parameter digi ital flight-
recorders-installed. after 2-yedrs, from the
) ofthis amendment. - e
ements for an‘planes type w0 o
dated aftér September-30,:1969;do -
tch&ngevexcept for the’ subsntunon ‘of .

_ denvatives of alrplanes type ceruficafed. g



. "+ - FAA received comments from:29 B
" interested persons. The majomy of the’

: ' tothé proposals based upon the costs®
" 'involved in complying with: the proposed
Tequirements. More specifically, most of -

S FAA-formal responses 10.the:
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\ Part'135. the amendment reguires;the

' installation of a CVR Tar-all multiengine;

- turbme-poweredmrplnm certificated
- o carr .[Ore pAssengers and:

s 0peralm.g:mles. that are-newly -
- manufactired 2 years from the eff :
“dateof: t}us ame dment‘ S '

’ storage

l_?hscusmon of Commenls :
In response to: NPRM No. 85-—1‘,“ he

. commentareceived express eppqsmon

the opposition is directed to. the’ dxgltal
flight data reeorder proposals.- - . = .

7 The proposals in NPRM No::85-1-
2 address three issués: {1} Recorder:

. “information to be‘used only for- accxdent
. investigation purposes; (2) digital fhght

" ‘data recorders in specific.airplanes:.
-operated under Part 121 of the FAR;. and
- (3) cockpit voice Tecorders in gpécific

newly manufactured.airplanes operated L

under Part 135 of the FAR, For

discusssion-and-analysis purpoaes. each

issue will be:addressed separately. -
In its comments on NPRM No. 85—-1
the National 'I‘ransportation Safety .

..Board (NTSB}:states that the FAAhas
not entirely satisfied the intent of allits - .
- regardmgkeconunendanons A—BZ—-OM
" through <086, the NTSB. requesied thai

- the FAA reconsider its action-on -

- Recommendation.A~82-066 and require .
.32 parameters for flight recordess.on’

... newly manufactured ﬁxed-wmg amﬂ

raiged by the NTSB in its cominents to L

- safety recommendations made tothe. -
.~ FAA gongerning enhancement.of flight..
.recprder standards required to-provide ;'

‘adequate data for.accident and incident
- investigation-purposes and identifies. ;nx

specific shox:tcommgs -All the issues .

- NPRM No..85-1 had-been forwarded: .
previously to the FAA as N'ISB«afety
recommendations. These isgnes-were -

.. considered.in the development of the
“NPRM and have been-addressed- by

recommendat.ions theNPRMor the

.t.otai of 53 commendanuns regardmg

. "CVR 's-and, ‘éh;ﬂ:econdem Oftha.s?total._'
tmns‘,were forwarded-to, - - FAA |

. the AirLine. P;Ipzs-Ammauon. the

: 'tqons c:mduot undar :

o pilots by cemﬁcauon or e

is compiet’ed pnor to bemg placed in ",‘ BN

i ‘The final veﬁnon f the -TSG _mprasent]y
: undergomg internal. FAA' coordmahon

X_Al]ledPﬂOtSAsbsomahon-e erdans

“OPEN recunm:enﬂatmns The

priorto issuance. ;"
Recommendations; A—-az—o&ﬁ threugh

—066:recommend that flight recorders .~
~currently required on fixed-wing- au-craft el
_operated under Part 121:be improved -+ 7
- and that guch aircraft manufactured:
. “after a .certain date be" equiipped far
flight recorders with addmonal
-parameters;:. . :
, Recommendahans A—82—107 and -109 .

throngh -111 recommend that turbojet
fixed-wing aircraft certificated for six or -
. TOTe passengers not NOwW: requiredto -
‘have CVR's or flight recorders-be. < -
required to have CVR's. and flight -

A,

recorders with additional: parame
- In ita comments to the docket..:

operated.under Part 121, The FAA hae. -

‘.determinedthat-an'increase inthe. - - =,

- required pm:ame‘ters ta, A7 repreaents—an
"-'vappx:opnate balance of-: gtg & e
: benefits :

fhght reco;'ders on multiengineturbine-- :

mnmmmg 1o addx:es; iheaeu'emamm'g 12

techn logies,: consideratio

. review of the: benef'ts=

Intemnuopgl &wbﬁﬁa

;“remmmelrdaﬁons:” ”Reqlﬂmmtwn

o ,pemtedmnderl’a ol

k 35 w“uiq movﬁe helpfut accident

F uwever. the;

rising: the appropuat'
b .

operatmg rules
‘The NTSB contmues

FAA initiate. further rulemakingta
+' -require flight recorders in-multiengine,
s turbme—powered ﬁxe wing airplaneg : .. .
125 A careful. -

the cost of requirmﬂzght recordersiin -

- the class of airplanes recommended by, .
. the NTSB operating:under:Part 91 00125 . . |
.shows.that the-anticipated benefits will - -

. not support such & requirement. The rule .
-does encorage the installation of sach- -

-_...equlpment by stating:that.flight. mcardaer ‘

records'will not beused by the.

. Administrator l:any cwxlrpemﬂty ur o

cert:ﬁcate raction: :
I ite icomments: “lhedocke

'-' N’I‘SBaiated sthatitwas disturbed: that
- wothe FAM NS ot takendhé initiative to .
ac : its: ' . . ;propese tulemaking consistent: withﬁle :
.racommzndnhonmth respeouo CVR SR
g reqmre.mems fog an'craft npesatmg '

standards recenﬂy;adopted by the

3 9623 ER




mlemaking
. .Gne other coft

met| o th
‘ -hn'boprope‘lier airplanes to ‘comply


http://allottedforfoiUtyperacordersto.be

ﬁrbwded forother
odels of: axrp}anes ca e i R

. ﬁgure ‘was denved ‘Most prudent e
operators will notincur these extl:emeiy
hlgh costs 1o comply with this final tale
.. The basis:for this conclusion is :
o explamed in the section-of the:

consrder_ ’eloss of valﬁe o currently _ ) 'regulatory evaluation dxscus&mg,FAA 8-
" .owned flight recorders, anid this_ : 'I'he FAA dées not agree thatvthe ffoﬂ- ... resporige {0 these 'comments: A-pilo

comnmeriter estimates this value at-86; 080 “type recorder i adeqizte in‘the’ cm-rent -induced:accident ¢an occur any: Hm
.per. recorder: With theloss of $6:000 per - accndent mvesugatmn enmronment - with:any-airplane, and: th

"-recorder added té his' ‘egtimate this- - sieaith '.hxstory»of g _-specxﬁc azrplan., Y]
-'_brmgs the total estimated-costto. - .. occur between the- ro%namamtenance ~ot b, i
.- :approximately $9,560 below the. average - -times and the operatlons ‘check before -

older turBopmpeIléludﬂven it
. becanseﬂxe;r_dem and i

- of the low and h]gh estimates above. .- . flight: A recent review of NTSB: acmdent rdetel 3,
--Another commenter statés:that-he: has - files has found the inservice failure rate = cause and related eve Dts, ami 1h939 SR
. observed-a ‘price increase’per flight =~ 0f the foil recorders to-be: un&cceptabfe. ... types of: alrplanes are. operated in :
_reeorder. of approxlmatefy $5,000 to” o «Several commenters state that many ,sufﬁmentnumbers ‘i1, passenger. serwce
$B 000 since the issuance of NPRM No A of, the older- affected axrplaneswzll hke]y tO reqmre the same accident ™ ...
85-1. To properly respond to these - - “be'retired shortly after the- ariticipated - 01
‘comiments; the FAA has. prepared & " effective date'in early 1087. The FAA -
; detailed cost estimate: usmg thelatest - . dges not -agree-that theoldera rj;‘rlanes

.+~ dvailable informaton in its: Regulatory” | ' should be- exempteﬂ“'bet:auseof b
“Evaluation, and the FAA. considers’ - supposed early retirement from: service.
these gosts the most realisticin .- .. Certain opetators may retire their - =+ -
_.determining the 0051 Of 09“'1]31131109 Wﬂh ' affected airplanes from their ficets, but - -
- the final rule, -~ - -, these airplanes mostiikely will bein-:

:The NTSB sugges ts th _addmon of ~.service witlother.operators; and:the adequalet i

i }ongltudlna] accelerationas a- o ‘requiirements.will continue to-be .. .+ -the prabablea"
parameter, The' NTSB conten_ds that' * . applicable: Because the alrplanes o
“longitudinal acceleration s vital for . comply withithe. newTules; the operator L

hasam

dete:gnmmg-th_e _z_affect of: wmd-shear, ‘

1'1_ 'som'e"others presently recorded
TﬁeN‘I’SB is responsrble for determmmg
) obable caiisé of and: cuntnbutmg cons:dered 1o
t rs to an'accidént and is'the prime | operaimnal it
the: light recurder dat The FAA However,

) ,_an acczdentur mmdent andhas- o
i hanged the‘reqmrements for the: 11-

r than the: reconnecuon«)f " nots
 tri-axis accelerometers in
.September3 1969 arrplane,

andr the suhsmutlon of




L -also sla':es fhat the"'notlce aAsgumed thrﬁ :
- iHoil-type 1 recorders are apparentl )

g mterchangeabbe with digit
- cases. and states that'the dkg

- record the airplane lréms
L thch would be to ATC.

: g “turbme engme pnwened" m § 7 {
kg clarlfy that: the,reqm.rement applies

e only te, large ajrpianes The FAA’ does SN

. 7ot agree: this change is'necessary,::
beganseall azrplanes operated under .
. Part:121 must be type cemﬁcated m..the
-~ transport category and the FAA ‘
_ aware.ofany small au:planes. wexg’hmg
" less than 12,500 pounds:maximum :
ertificated takeoff weight; beifg.
'p,erated under Part 12t Hemall . - oo
-7-airplanes‘de in the. Future operate : under
< Part121;:the FAA sees.no reasor to. treat
"-‘.them dlffemnﬂy from largealrplanes

: repkacement oFthe: foﬂ-type recorders SER

vith digital types on an attrition basis -
nndvmntendg that the price increasé of
10;0 pement in {he lagts years fnr the fml
- Hieve

Anather commenter cnntends that the S

_purpose of cockpit voice recorders is'to
fix the blame for an accident or incident.
~..The FAA does not agree because the
purpose.of the recorder is to deterniine

"-"the -probable cause of the accident, and

of ke la.rge num'ber of small au‘planes E
- that operate. with between six and nine -
-passengers and that are required by Partr
~135 to,have two p]lols for nonductmg '

t i ,study, wa
thenumbe of acciderts involving.
passenger turbme—powered. mnlnengme
a:rplanes in-air taxi and corporatef

- executive eeperatL ng in which the
acmdents tircurnstances’ :emam

_ unknawm e ey TEe

One. cammenter assert‘s that the T
mcreased fuel consumption to carry.
these recorders shiould be: conszdered m
the economic’evaluation) The FAA .
-agrees.that the increased fuekcost .-

should be added in: tile analysxs. and the s

- There are: yea.rs

‘ this should not: be. construed to mean -
A the blame.™" The same commenter .
i sserts that some 80 peroent of all”

‘which this rile ﬁfould
a_very Ilrmred .

: cockpll vo:ce'r ¥
- the level of safety of a. fhght and its -

only beneﬁt‘ that of’ aldmg acc1dent
ab:

,e,bﬁact and unproven.. ,-f -

cockpit veice recardelts in Part 121,

: ﬁ:‘ialtcraft,‘that attest o tha benefits to be R

. carry more't'han six passengersk'l‘he
- FAA dogs. Tiot Egree ﬂmt the. rule is-
: ,:Z;dlscrinunatory

. Ong commenter.as rts that an

aparatnr shau!dbygwen the’optwn of . - .:
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- tthat 1he maximum:cost foil;
: vanﬂm npimns,_m{:thdmg';ia

were signifi cantly underesnmatei&nd
that-compliance costs:could-exceed-
- $50,000 per; mrplane, miore than twi
. FAA's-highest estimatesFurth
/. commenters algd state thatadditional: :
- c0sts would result becanse atrp[anes -,

mz]dneedio

g nosts wou]d exceed: Lhe potenﬁal\
+ benefits if all mnlhengme a:rpla 25
- mcluded - o

Regulamry Evafuahon

- The: FAA has completed a;detaﬂed

. regu}atory evaluatian of the final rule ..
. which is available in the régulatory -
. docket. Jtis similar in form 1o the
regu]atory evaluation of NPRM:No; 85

, -costs had by

| '— installation pioblems when replaced',

B ¥ Ty h
; 1denﬁﬁed*by the FAA. or the - :
- cnmmentera Installamm labor may m i

N .""compet:hon among: anﬂfactm-els

" gervice t twice: {hatndesrgn cemf

service' that wou 'd create sp‘ébial’

< with digital recorders in standard one-
“half ATR boxes. -

“but'many revisions have been mdde in".

. response to tomments thatkddressed-
"_themotice. The'evalnation alse -
{incorporates: more:current cost and ﬂeet
erecasl information; 7
- Fhe ma]or:ﬁndmgs of the,

i ev a{uaimn of ihe ncm ce ss gxe&ented

" Nur em!.k o-onmen'ls were recewed
NPRM ‘No 851, Hat addressad the
" regi’atory. eviluabion nf the pmop:vsed‘
‘rile. Thesé commenis have be :
consideréd by the FAA and a

_discussed:in this section. Thé gulaiory

“gvalation of the final-rule folfows this -

-discussion’of comments: The: FAA- has

revised its evaluation in many respec

to reflect issues ra1sed by the v -
- commen[ers e

': :’i Comments an Cbsts
A 1. Part 121 Proposals

esumates of the'cost to retrofit existing .
pre-1969 type-certificated airplanes
.operated under Part 121 sith.digital .

flight recarders and to-upgrade: these '_ ‘

- airplanes to.record 11 parameters of : ©

. information. In-its.regulalory evalnatwn
_of the'notice; FAA congidered the casts
- af warious: digital flight recorder:and ..
ﬂlght data-acguisition unit: :aqmpment
_ gombingtions that would:meet the *
proposed requ:rem.entsand estlmaied

3 latt;ry

:operators These'high gosts. could be
reatized if the equipment were . -
. purchased through third part:

_dent operators woul“d negqt} ,
‘recorder gquipment manufactirera to.,
- pbfain the-best flest purchase: prrlceh .
releciing gaantity discoun’s; and -

Hmrt:]es as elfcienily as possible, FAA -

“expects that'actual oomp]m.nce;msts

will:ifi miost cases be similar tgthese

" estimated by the FAA. The FAA has. -

. raised its equipmerit-cost estimatés by
10 percent to reflect mﬂahnn inthe .-

L ,pnces of reﬂorders smce the utloe was
prepared 2 yéars ago:

To al]ow for the addmona! cost whmh .

- .may be incurred by some o eratnrs who -
. - élect 4o install. These costs wsually:

“already be
. requ;pmen{ manufacrturers aud a

- find it hecessary to rely ona -

| gs.a completepack&ge. includicg the =
© - provision of all necessary equipment,

Y -the ‘FAA has added 40 percent foits . . -
N umerous comments crmmze FAA'

~ estimazed cost velnes forrecorders.:”
ﬂ:ght data acqutsltlun uriits [FDAU*‘&]
- and signal sources. This modification”

- shop markup factorhas been-applied-to - -

“18 percent of the' alrplanes affacted by
. the retrofit provisions of thisfinatrale::

- The FAA also found that air carriers, - +

-when perfanmmg ‘contract maintenance

* work-for other-camiers;-and modifigation

- shops chargefaber rafes of
_approximately $35-to:$40.per honk
. Further, theicontractor’s overhead .

=" However, ta.allow fof these -
o commgenmes. the FAA has per‘farmed B
"o sensitivity anaiysls on'ite costestimatay,. -

"~ The; FAA was unab]e 0, ﬁnd evzdence o
1 th o, . I e -

N '_ B completed w:thout requmng arrplanes 0 .
E be remnved from servme spem_ﬁcally for.

‘ ccmve:rsmn compharcl! ‘perigd an& tha 7=

-because tost-conscious opératars tan be'.

- expéctid to use schaduled. mainténanos " pariod. Siar

* can'be partxallyreduced by antici img 5
" maintépance procedures. invily .

" “costs aré expected o berelatively.m

‘modification shop to perform tha‘re‘l:mfit .

“extrehely small partion of the-overali
eqmpmemt apd-installation: cnsts :

This enables omparisons 1o'be fiade of -
the potential effects vapiationg inthe
costestimates may- havg on the overall:

deszrablhty of the. new Part 121 recol‘der -
standards - ) . -

:ﬂle, _afallatmn __,ork “‘was nof :heduied .oelt 1

plated i id ]
ularly scheduled mamt

year paramster upgrade compliance
. installa Sen fabor bos

pircraft diszssembly that would also L '

" provide an opportunity to izistall the .
: addmonal mfonnatonparameter sigr
o -*saurces and Wiring: -

En,gmeenng ‘design ﬁnd certzﬁcatmn

for each an'plane typefrecorfer. ~ -
equipment combination that: uperators

Ticurred by recdrde:

reflected in the i prlc sithey charge their -

_--cugtermers. Furthet, mary 6f thealmlam :
- - types affected by the smendments&re - |
. gperated by foreign atiders Wit 'Snm]ar v
- or-more Stringeht. recordec cequirementss:
~therefore; the engineering work has; toa -
- Jarge exfent; previously been: cumpleted 3
‘“Finally, when prorated over thig; tota: )
-pumiber of ailplanes.converted-usinga: .
- parhcular equipment:cambination; the. -
- .per-airplane cost attributable to design .

and certification is expected to be- a1



http://CVR.hasproven.4o.be

‘-Iong[tudmal ‘axis seﬁsm: is mized to fh 3 ‘_.--‘. o
'rectjtfder.-'Second'.rfcj rplane.& type :



http://written.hMsh.kibi
http://analysis.it
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11 paraméters, and the regulatory
evzluation of the final rule has been
_revised accordingly.
-One.chmmenter states that the 1983
Trans Systems Corporation report.

entitied “Cockpit Voice and Flight Data B

. ‘Recorder Evaluation” indicated that |

" expanding the retrofit requirement for
_ pre:1969 auplanes from the 6-paramefer .-
- - digital conversion to the 11-parameter-

upgrade requitement would more than

double the total compliance costs of the: 7
+. --this aperation intends.fo punchasg new N

rule change. The.Trans Systers . -
-, -Corporation study: did state this
- However:: the Tz;ans*Systems

" overview.of mimerous cockpif voice -
, recordér and ﬂlghtrecorder.ophons t'or
_mirglanescoperating-ander various::

_Gperating regulations of the FAR, The..

FAA's regulatory evaluations, of NPRM-

No. 85-1"and of the final rale'are much
nmore focused and have analyzed the

‘specific.option that has been propased ' -

- and adopted inmuch greater detail’ than'
was pgssible in the Trens. System: .
Corporation study, The FAA's cost. -

estimztes.of the final ‘rule indicate ‘ghat o

. th 'll-pat-amei rmpgrade;requlremen

:requu-emems wuuld cmaie preblems fo
the‘international exchange of aircraft fo

either sale or lease: The FAA doestiot -
agree, Many foreign countries currently

have flight recorder requirements that
exceed those of the United States. The

new requiremerts being adopted by tlns -

final.rule wilkrednce the differences. -
“between the airplanes of U.S. ‘operators.
and thuse of many foreign-operators, :
This may in fact facilitate, rather than -
kamper, the mtema‘tonat exchange of
_alrcraft 5 :

- QOther. E:amments atate that the
development of new recorder-..
technology. and the expense of
mamtammg p]d fu:l r _orders would

tl-n“ mlein}aktng éctmn‘was urmecessary
Th > FAA dtsagrees_ Volantary,. .-
f f

t 1pment"haé already: occurred

dlgztal
in. gbout one-third of the pre-1969° fleet-

affected by this rulemakmg, and in its.
analys;s of the notice the FAA esttmated
that, in the absence- ofa new rule, this! -
trend would have continued lintil about
one-half of the pre-1968 ﬂeat had been .

alrplanes have already been equlpped
- with the dlgilal recorders that many .

- agsets should nol be Tost when the
A 'alrplanes are. phiced on the maﬂcet

: _mclude-any maxkup by-the &n'fram
- menufactursr; orly installation 1ahor.

. expected to cont:rme beyond thts

- - deadline in-the absence of the z'n.le
- change (and this has been cgnsidered in
-~ estimating the cumphanue costs:of the.

. final rule}, it alone would not; have ;
resultedin.a timely replacement of: the
‘remaining foil recorders sfill active in -

the fleet, Further, atirition wouldfiot: -

have resulted in the volintary upgrade

3 __\of the safety information parameters.
. that will be required by this-finel rule.”

Omne comimenter states that because ~

the riear Tuture, ther
uld netbe: anough g

f.depremat, the inves

potential cuatomers will.also require. far
their operatiois; The value’ of these:. -

A2, P&n 135 Propoa.als )

AA &estxmates of: the 08} (

COne commenter ebtained a quote from
an airframe manufaciurer of about
$30,000 per airplane, This hlgher cost

- ~could be incurred only if a‘'more- .
- expensive model CVR:wére to' be

. - installed in the aitplane and if the -

- - airframe ménufacturer signifi cantly

- marked up the recorder pricé over its® © -
- owit acguisition cost. However, the™

' FAA’s cost estimates in-the final rule ]
are based on the expectation: that CVR: "

equipment will be furnished by the
airplane.customer to.the aitframe .

tomivon practice A the indostryta
avipnics equipmentbecause it gnables:
prudent; operators to:negotiate-with:

best flest purchaae pnr.:e and guantlty

#discount’ S
.Another commenter states that the .
3 .FAA did.not-consider the reduced

complexity and agsociated costs. of
recorders meeting the Society of.
- Automotive Engineers Aerospace

.- Standard (ASY 8038, “Minimug, -

. Performance St;andard—Generai
- Aviatien Flight Recarder,” issved it in..

e _,}anuary 1985. Althovigh this standard’

_1986 eqmpment pnces :

* ' ingtease in fusl Gonsumption for’ tho&e L
" -airplanies thathll be required to-install
- iheir: The FAA agrees and has added A

- weight penalty cost factor tn itg. ‘

' Some tommenters disagrees; withthe " - analysis.

; ight ad
weight of th CVR withoutaffecting = .
" most o:perahons Inhlgh—alutude‘ hot-- o

manufacturer for installation. This'is- the -_extremely raze. .

. resultin Ingher engme aperating.

equipment manufactiters-to, obtain: the :‘ .
{ engine maintenance costs. The FAA

" does not agree, The additional weight of

"'-was not: ava}l&b]e in 1983 the ong}naf
“Trans System Corporation study used,
-order- of magnitude recorder cost’ =

* . estimates reflective-of s:mpler recorder
- designis in its evaluanon of.various Part’
© 135.recorder options. “Further, the FAA* -
" ~has conlacted various recorder -
" manufacturers and determined that
L none mmentty plan to producea .
. separate CVR unit meeting the: AS 8039
~ standerd, although some are mnsxdenpg
- a combined: cockpit vo:cejﬂxght data -
'recotder unit. Therefote, the ¥ AA ha

‘Anhother comment stafes’ that the

) .add:tlonal wetght of the coc]q:nt vo:cé =

recorder would Tesult in a-slight .

temperature gonditions where the ™

_airplang ‘will be:operating closet to its .
perfonnance’hmns, thie weight of |
. .CVR s light enough that careful
- planning of fuel load should prevent. -
- impacting payload any farther than it * .
: " moight already have been impacted by -

“ those conditions. Situations. where th A
“CVR 'weight' would be critical to
-conducting an operating with the

desired payload are expected ty b'

temperatures and-consequently high

the CVR installation wilt only be about

-.30 pounds, and this represents only.a.

very small fraction of a percent of the .
overall weight for thase airplane. types

", that will be effected by therulel Any. .
- postible effect on engine operating. .
-temperatures, and consequenﬂy engme _-

maintenance.cosis, will be, se shght as'.
- t0. beunmeasurable - D



-.conten!mn\thaf'_, :
-, flight recerder)

ystems: Corporation. stiidy: cenc!uded
_that because of the well-known'and
 proven charactenshcs oF the: pre-l 969
f

ﬁperfammnce and’ﬂgghtcrew response e

dusing thege accident sitzations can be
L 'obla"ined'. anii'th&a ;: :

' -1mprwe fhghtcrew ‘

T A teriEiic revionsto B anlv hese examp‘eswer temptmg tcx -
. “during’ regu!'at{y i 1CE: i admdated: "]afbors‘rtory tests.” . . demonstrate. The detalkedmfomahon, .
cycles. .= . “siii . Comments alao state that, becanse the . that expanded parameter flight e
-One cemmnt‘erquessmna- ‘fumd shmpgmmgmon the : ,recordera make available l‘awa«a much S
3 .}detalls of one.of the'gxd : )




state thiat the: safety beneﬁts that the.
. FAA attrlbuted to the CVR’ sWere
t d- i

' ~commuter uadustry‘ y

R mrplanes*eqmppe

:nmmsdmtely. but expectﬂhat this long-
term approach w11! prov1de the: pubhc

dtacoum rate’ prescmb ‘;}.:;y the 0
.- Manageinent-and Budget.:.

_poténtiomaters, etc} when none are
B presenﬁy_avmlable for the. ad@itfonat;

parameters fo & recorde)

result fromﬂm e.xpeclerlfutﬁ e atfrition:
i i 5.in the bseuce of -
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Equipment ] . . Instafation . ..

Dmct mplmemam fllght recarder. capabh of rocovdmg
" f1-pnrarnoten as smgle—unlt o

32.200 Madification ki (when

- [ $2,000-14b0r. (50 Frs. @w
qured}

por.howr, FDAL/recorder
~-in.rear-of akcraft). -
‘T $1.900 signal soumes

- . lsagooTons L
Diree'l rephccmm mgm recorder roquiﬂng -n-mnl
o mlnl-FDAUto recged u-pmmclm ’

'sneochmn»FDA $3,300 “{saime 'as sepame
- FDAU, 'and; flight™ recordar
hstaliahun above)

SIS X InStal!ﬁtmn»of'1?-paramiat'e:‘

s pa:ameter ‘digital flight recorder during -

i aggembly of newly manufactured :
3 axrm‘aft* R

* $4,800 nvemge FDAUAlight rm:otder cont diigrantial over .

14oo|abor(asm.@$4t)pernour)
! ._217Ssignalsouoes s

o FDAU and szgnal source’ eqmpment
' costs increased 40 percent when .
' ---purchased through modifmatmn shop

. $5fl0 add.rhonal ‘cost to

feg .

“fvel:p -$085pergalo Averag

additional weight estimated at10. .. -

pounds for airplanes subject to retrofit .

and:-25 pounds for newly manufactured

airplanes requiring 17 parameters: .’
e. Digital recorder ground support.

o equ:pment [mamtenance and testmg]—- .

- $55,000 per set.
b Mamtenance Savmgs—Foﬂ to

.. Digital: Comrersxon $1 500 an.nually per
y '.alrplane. T

- Source: Equlpment prme quotatmna

) j'from flight recorder and FDAU .
- manufacturers, labor and signal- source
7. - estimates fromh FAA aircraft engmeemng
7% +-and maintenance staff, air- camer A
"mairiteniance personnel, and
tmadificatmn shep persormel

L2 Amendment requlrmg cockplt velce
. recorders on certain newly- . . .
manufactured, turbine- powered alrcraft
: operated under Part 135.. K

. Theefjniprhent that wxll be requxred o
- comply-with this proposal includes the-
~ tockpit voiceTécorder, the control nnit-
< with' aream:crophone, and the: vibrauon

- mounts; tonnectors, and other hardware i

. required-for installation: The

-+ manufacturer of ateldtively. mexpenswa '
- funit. current]y avaﬂable indicates that S

; “regultingfrom the CVR.is approximately-
- 30 poundé.Based upon: the14 gallons of

*difficult to predict.-

- characterlzmg this- transnmnal pen d
‘the FAA estimated a range of costs .

'ns original estimates for Part 135 were "
. ‘gomewhat high, Therefare, the FAA-has
revised its forecast downward for-the "
_‘evaluatioriof the final rule'and . .~ ,

. estimates that only between 75 and 125
new turbine-powered. mrp]anes for Part
135 operators w1ll be dehvened annually. :

. thls equxpment could be purchased for- .
..-approximately $8,500 per set. Addmg 15
. hours of labor at.$40 ‘per hourfor - -

" installation; the total cost-of eqmppmg a

‘newly manufactured airplane-witha
. CVR has been estimated to. be.$10,100.

. The maintenance ‘cost of & CVR is .

. -appro:umately $150 per 1,000:hours of
. ‘operation. The FAA estimates that the

“Part 135.airgraft affected by this -

" 'Thé: addrtmna}fa]rpl&ne weight

fuel estimated to'be consiméd.annua

Estlmatmg the number of*mulhengme.

b. Retrofit of spherical Jq}l recorders— ; i

 opera

under Part 121, ‘are- expectedto :- " Lo

dominateé the commuter matrket in' the .

* .-years to come, butthe exdct impact that
_ they will have 6n'the future nrarket
:'share of the alder generatio

aircraft which’ operate und

Because of the. uncertalnty

based upén a low delivery tate of 120

. aircraft per year and a hlgh delivery rate-
of 240 aircraft pér yearin the regulatory o
evaiuatmn of the*notme. H ‘th

o their representativés and found that

*accident,. .

omnmt er: - requirements for ag'craft operalmg

art _:_l'35'is_

- carrective-actions such as aircraft .

’.procedures that can prevent fitare . . -
-geciden Furthezu ‘the:determination o
“that an"accident was' not caused by an .-

- “airplane mechanical; structural, or’

‘systems problem can also be quite
- ‘beneficial-because costly but- -

- unriecessary design analyses or

‘maodifications to an airplane.prompted - -

- by hypotheses rather than.conglusive: -

totai costs whlch range from $83t0
$13.8 million. - ¢

"B Beneﬁts ' _. o

1 Overv1ew of Beneflts Analysns

Estimatinig the benefifs of flight -
recorders and cockpit voice recorders i is

L d1fficult because a recorder is‘an
- investigative taol, and unlike: other

"proposal are ntilized ‘& maximum Of " 'Q-.' . -airberne safety devices; the ahsence of a"

" 1,600 hours per year. ‘Annual:
. maintenance gosts are ther fi
: 'Stimﬁtéd'~to. be $240::; =

fhght ‘recorder or cockpit voice recorder‘
cannot be ‘considered: the cause of or a
' h'Lbutmgjactor o a ac dent i

Therefore, 'Lhe beneﬁts of ﬂlght

or each'pound of weight carried aboard - . ‘thahs. how the: recorder 8 contnbutmn

typical commuter airplanes-affected by -
_ -« this rule;-and current jetfuel pricesin ;.

-the'$.80 to. $:85 pet gatlon. TANGE,- the :
---FAA estimates:that the cost of
-~ additional fuel attributablé to the we;ght .
o aiof the CVR: will be: approx.lmately $350

: 7. per year-for each airplane. -

to determining the caiise of one accident -

.- .can. lead to corrective measures. to.
. prevent other similar accidents, or,in . -
other wards, preventing the opportumty :

cost of 1ost information. It is. not. posmble o
to. accurately predict the number of ...

< accidents that would have-ocourred had
~““these rorrective a¢tions not been taken.
- -Norisit poss:ble 10 look at dccidents -

types: of accxdénts in whmh recerders
have been or could have been the key ,
element in determmmg the cause of an

2. Proposa] to amend the ﬂ1ght recorder“_" S

under Part 12‘1

“The acmdent mveshgahons clted in.
the regulatory evaluation demonstrate _—

. how expanded parameter flight -
- recorders have been effective in: t.he

determination of an aircraft-structuraly’

.mechnical,-or systems failure.: This -

information has led directly to_ . . <

modifications or- changes in- operating. .

evidence:can be prevented. ’Smniaﬂy, o
use of expanded parameter.flight = :

- _recorders could prevent an unnecesaary
j' suspension of anairworthiness - -,
" certificate and avert economic losses: to



- whether or ot t}ie fhghtcr
-, to-the’ emergency sntuatlon

the l08s0 the airplane; and
. !he assecmted acgident mveslzgabon
L costs The standard ‘average alrcq.mer -

_sagmflcant contnbuhons iow ds
.+ understanding t Llus hazardous
L 'phenomenon and

~ ! "learning experie
"l the: feedback made

e where an accxd’en%has bee averted
. The accident that: doés: not occy

© . goes unnoticéd. For'these res
©FAA has reconmdered its original

- Approach;, and has determined’

Part 135 amendment reqummg cockpx
“yoice' recorders on-allnewly -
‘manufactured myltiengirie, turbine <
~-powered aitplanes certificatedto’c
S - 8IX.0p more:passe jers and requiring
“meaningfiil probability distriba two- pﬂotsmfe ver;g ‘gimilar met?mse
. the future:accidents-thatmay b " -achieved from flight recorders onPart - - ¢ 2P
preveuted as'a result of this-final'rule = 131 aircraft. Implementanon of this'riile. -
cannot realistically be assigned-Any . will ‘eventually resultin alt-turbine- - <+ -
effort to do so would be an attemptto,- - - powered-airplanes operated by the
 glvethe analysmagreate: degree.of .- commuter. mdistry. being equipped
. precision than the vature of the wblem-- * arecorderof gome types~a CVR for
. : and the availability of infornration can: ... . - thosesimaller airplanes with-30 5eats
.. support, However, because the various " ' Jegsoperated under Part'135; and bt
. ‘arguments-presented in: the regulatory - . CVR-and flight récorder for those large
- ;evaluation demonstrate how, expanded -+ - girplanés with-between:31 and 60 seats” -
. .+ parameter recorders enable the:detailed operated underaPart 121 memfore,‘_ [
., ‘correlation of accident investigatiom. . . . nthe
" information and contribute; to-much:
. .more specific:corrective actions; it4
.+ -highly proba e-;that atleastone - .-
.. accident, if notmore, will. hapmvented
L,Aasa result ofinfermation leamed e




.+ compliance costsiof meetmg the.new - IO SR
«~Part 121 flight recorder standards will. be : irds e '_ size standards 4 are-thode stated in FAA
- approximately-$27.6 mllhon The cost : : © 7 Order 210014, Regu]atory FIexzb:j.rty
~gensitivity analysis mdmated “that this. --. Preve > . < Criterig and G ;
S 'pproximately 5 : d b !
b&iastroph:c-' $6

27w This will. prevent aircraft hull value if more th o
“."and accident investigation costs of $5.2 - If more. lan one accident is. Prev nted
- millien (discounted. present valge). . asaresultof thisrule. .

- Deducting.the prevented hull logs and - IL Intemanona] Trade Impm:t Analys:s )

o accident investigation. costs from the ;
‘ The amendment will have littie or nio*
total compliance costs yields that. - o _‘lmpact ori trade for either U: S. firms

. portionof costs that will go entirely : :
‘toward saving lives. Based upor the gg;ﬁ‘ﬁmsgoﬁéogzlsﬁ:o _mhﬁf: or:

. average: of 110° fatalities avoided for. .~ -
- . ¢ach accident prevented, the.r '?‘a"‘m“m - Efxiftlatcidoi}-atlejs.s'lzﬁ 2?ri:egl§ecause

- “cost per fatality av foreign air carriers are not. sub]ect to':

‘ }gg;ﬁg?nﬁzgg‘&og & $319, " Part 121 or 135. Foreign air ¢arriers are

. allowed forin the ¢co sensmwty
| " analysis.are in fact i
. “maximum valies. fo

FDAU .and s sep_ar e ﬂ]ght recorder] has .
- ‘been estunated to be_$28,000, mcludmg a

S fuél pehal.try (
“the annual_maintenance

.- . points within the United States:
. therefore, they will’ not, gam any
e , b

5 quiring: cockplt‘ vorce
o .recorders on certam newly: _
. 'manufactured; tufbine-powe .
o au'planes operated under Part:135;
. The.FAA has estimated that the 'total
.. compliance costs of meeting the new:
* - Part 135 CVR requirement will range: -
- from $8.3 to $13.8 million, depending on .
i \he number of new airplanés delivered .
i .'-dunng the 15—year permd ‘of this .

.‘ cost advantages over U.S.
; because many formgn countmes ﬁave

i thresholds Asmail entxty is defmed as.
lone whiéh o OWTS’ mne or fewer.airplanes.

: Consequently, any scheduled operator

. exceeding either of the minimum cost.

thresholds for scheduled operatorsasa. .

. result of this amendment; wou]d not. be o
considered a small’ entity.. - o

' ‘However; the thréshald value defmmg :

a significant econom:c 1mpact for an ©

u.nschedule Sratoris or

flnal l‘iﬂe. Thérefore. there wil
essent,ially be ne trade lmp&ct

. [RFA) was enacted by: Congres
- ensure. that smaI] entities dre no

. ] 2 social-preferarice
- to reahze beneﬁts atdn earlier rather fhan later.

: numberof,small entities:”

*" arlier will have s higher present vi
R reahzed Jaler However,’ when ult 16 epsign

fee o

Mparison o - l : gnificanteconom]c impact
' mall entt

.-+ time, anid-when a specific monelary‘vahre has been . All.of the rule changes w1] lrect]y
_...-asvigned fo a particular benef] - affecj.-[hosg air: camers operating - under L ,P&I‘t 121 and thﬂt 26 O{ these camers. or . .
;to reflect this time preferenc ' »,Part nd 135 that are. classrfied ag i 40 percent; operate 2 of more.airplanes. - -

-+ Thig is more.than one-third of the small - .
" ‘unscheduled ¢ operators siibject to the R
o, rule, Consequently, the FAA has

o 'determmed thatl‘thls amen,dment may
T .have #- mgm‘f:cant economic 'mpact on a -

% voulds mﬁy fetve to; 1ﬁ!roduce an eleméntiaf -~/ @il Carriers.. :
. .specious accuragy-into.the analysis and ig. therefore -...The follomng evaluatwn nalysls

: Lzzvgxz:!:ﬂﬁ:ﬁ:gﬁlgetge A:::‘sia‘}ﬁ:nef;t umtts - explams the-reasons for this < - .

o e of costs N ‘
< with the: understandmg that'if it could bé megsured = ° dt?tEMIH&uon’ In develapmg estlmate
*1:more précisely.-the time preference would beto ~ ~ - © annualized net compliance. cost

; -realize the-benefits as early as possible. = . - .. uniferm- annuahzed costs fOl‘ caprt,al

required under the
Sl terms-6f the e regu]atory '
| flex:blhty analysis for these -
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: unscheduled Part 121 ‘opera

ge
only incur- coats asa resuit of the ;
" requiremeént to. upgrade from6:to- 1'1
. parameters. However, none.of the. &
carriers that the NTSB 1dent1f1ed as .

havmg converted voluntarily are small. , -
carriers: Therefore, no small entities - . -

wauld be impacted by this requtrement;
. The Part 135 amendment:
CVR s on Certain turbine-po
aircraft would not have a: stgmﬁcant
economic; unpact on smallentity” -~
commuter air carriers. The' umform
annualized cost of the'$10,100.° 5
= investment to install a; .CVR on a uewiy-

+ ~manufactired aircraft is $1:266. “Adding’ . t
i the drinual maintenance and fuel

penalty costsof $500° y1elds -a net apnual
compliance cost -of $1,856. Commuter -
carriers are scheduled operators and
therefore the threshold value:of $52,546

.. -.applies.'An aperator would have'to. buy . .
" 29 new aircraft to exceed this threshold, -

far gieater than the 9 aircraft defininga
small entity. Therefore, no small entity -
commuter carriers will be affected by
thls dmendment. '
‘With respéct to on-deniand air taxis

operating under Part135, the FAA's -
Aviation Standards. Nahonal Fteld

© Office in Oklahoma City li

L apProxima ely 4,000 upeta ors reg:,stered

as on-demand air taxis. The majority of D: Cormp IJance Reqwremen o f the Ru ]e-

" The amendment requu'es ‘that pre-1969_‘ '

these are smiall entities. However, _data
examined'in the FAA Statistical

n Handbook of Aviation’ indic e,that less

- than 20 percent.of all air. taxis: -operate
-turbme—powered dircraft. Thérefore, the
criteria for'a substenttal number. one-
third of the 'small entttles affected. has
-not been‘exceeded. :

‘For thége reasons, the amendments
adoptedin this final rile are not L
expected to have a significant economic
impact on a substantial number of’ smal]

‘entities for all affected categories. other B

than the small unscheduled Part 121
operators, However, a regulatory
flexibility analysis is required: under the
terms of the RFA for the small * -

R'A F’mal Regnlatory Flextbzllty Analysts i
As requtred by section 604 of the RFA,

the following analysis deals:with.the
amended Part 121 Right recorder -
requirements as they relate to small
unscheduled operators ' .

A Why Agency Action is Taken' -

. The reasons for agency action are -
- detailed in the final rule and the
: regulatory évaluation.
-Briefly, the amendment upgrades
. ﬂtght recorder standards for: alrplanes _
- recewmg orlgmal type certtﬁcates o

'-,.recorder standards were adopted for L
- post- IQBQaigplanes The. advantages.of
-i;t.he addmonal P ameters of recorded' i

. ECOHOMIC unpac 1

category of operator;: the sme]L v g

r tonger than
g-higher fhght

" sections 313(a), 314{a), 601 through ¢ 610,
.and 1102 of the Federal’ Amatlon Act: of -

1958, as amended (49US.C. 1354(a);. -

1421 through 1430 and. 1502] 49U S. C .
+108(g} {Re\nsed, Pub L 97—449,\]anuary y
e 12. 1983). gy

o Descnpfmn of Sma]! Enfztzes A ffected

_ \by the Rule

“The ent' ey are unscheduled alr
P .camers : { 3

. with'ning or fewer airplanés. This
.covered in: detat 1 Sect:on v above. i

type certificated ‘girplanes operated _
P

“inder Part121 ‘be equipped with; drgltal '
“flight recorders within 2 years of the - -

- effective date of thé rile and that these i
" because the vastma;on

récorders be upgraded to record 11~ -
paramieters of information within 7

‘years of the effective date of the rule .

E; Overfap of -the Ru]e with Other

- Federal Eu]es

Theré are no other Federa] rules that
duplicate, overlap; or conflict thh the L

_amended rule. .
F Comments gr Response to the Irutmi
. Regu]atory F?exrbr! Y nalysrs

I NPRM N, 85-1; the FAA: certifi ed
: that the proposed rule ‘wasnot expected i

to have a significant'economic impact . -

" on a.substantial numbes of small: enuties' ;

for all categories of operators whlch

-~ would be affected by the rule.

Consequently, an Initial Regulatory
Flexibility Analysis was not requlred
and nione was' prepared The revisions. tot
the cost estimates in the final rule_-

. resilted in the' dete_rmmatmn that t_he o

egultin a sxgmﬁcant '
‘a subsgtantial
numbérof smalkenititiés for only one

amendment coild ¥

121 operators should be included'in the.
- - rule, rather'than excluded, l:recause they

© are. very sumt_lar for thé-5ame g

- operator $ be
- more'coniparable to those of soheduled
¢ Part'121%
: unscheduled art: 135 pperators:

ober'ators of elmdar equtpment'ft‘hat hold o
out to the pulbhc agd commot; etr Ce

operations T, ‘he $3 BEG thresh d value‘

unscheduled operators are air taxis that
operate under Part 135 with-much -

- smaller and less costly: plston—powered
“airpldnes. Altheugh smatl-entity-

unscheduled Part 121 operators.will = -
exceed: their low threshold value if they
convert two or more airplanes, they
should be no more adversély affected .
than the scheduled small enttty Part 121
tause their costs are much’

jerators thanta thoseof: |

. -‘For the'reasons discussed«in:the -; .-

preamble and-based upon the findings in

- the Regulatory Evaluation, Regulatory .
- Flexibility Determination, and Trade

Impact Assessment located id the .

" docket; the FAA has determined.that =~

this decument: [1) Involves an amended
regulation that is not major- under

. Executive Order 12291; and/{2)iis a -

significant rile pursuant to the -

K Department of Trensportatlon
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mwmt Mok ﬁz,Na_w[WednesdagpMamh% mlmmm;hm -

fe .i.Regulafnny Policiee and Procedures {%
e FR-H@&’;*Fehmary'!ﬁ;-m]:hﬂaddiﬁon
-4t iggertified underthe criferia of the.-

+ Regulatory Flexibility Act that this mfe
- .wilt not have a signiffcarit economic
» impact-on-a substantial number of small

~_entities for alf the affected categdnes of- - .
- | Board, fora ]anger pemodb Imformafmn Do ﬁe -
.- unschéduled Part-12T operétors-&final o ned fiom: {5 ng :
. Regulatory Flexibility Analysis basbasn . -

.- small entities other than the.small, -

requested by the Admihistrator or- the ’

-“prepared-in accordatres with Secuons T

- -604 (@) and [b) of the Regulatory
- - Flexibility-Act for this category. /A copy -
- ‘of the evaloation maybe obtained by -
- ‘contacting the persom identifted 4o the--
. “FOR FURTHER' |NFOHMT!DN CON'FAC‘T’ i
-paragraph.
- List'o Sublect s
i 14 CPR Part 92
- . Alr caTriers, Awatxon safetyﬁ Saiety,
.- Adreraft, Afr tcanspmtafmn o
"4 CFRPart12r. - . o
.. -Aviatier sa-fefyr Safety, An“c'amers;
Air' transpertation, Aircraft, Alrpla:nes.
i Transpm-t‘aﬁm; Comon carners.
| 14 CFR Part 125 . .
' A:rmﬂ, Aﬂplianes, AJmomhmess

chFRszas

Air ‘cartiers, Ama“tmn safet‘y Safety, .

. Al tramsportation, Air taxi, Pmc:nait,
o _'I‘ransgm:tatwn.. Ampla'nes. e
o Adoptmn of The Amgn:!ment
v Accordmgly. Parts 91, 121,12& and» -
:135:[14 CERPM% 21.,1;25;&1!&1&353;
‘are. amewdeed m&ﬁn&m&.} e

‘ -=FLIGHT RULES -

R ¥ The awﬁhm’rfy mtastmn forP‘ant 91 1=s
o .rewsedi toiread ds set forth below; and -
" -the authority ¢itations following alf .
L sectlems in Puct 9L ave: remeoved: -
L Authon’l‘y‘ 49:1L8; 301[7}’ 1303"1344
1348, 1352 thirogh 1355, 1401, 2421 throagh
- 143111471, 1477, 1502, 1556, 1522, and! 212T

theougls 2125; Articies 12, 29, 3%, and 32(a) Bf" -

* ‘the Convention on nternationat Ciwil,
Aviat 1\_Statae; 180,42 1.5

2. amendmg §91 35 by desr.gna’ung. ‘

'the mtroductary text as paragraph (a); .
‘by rede h@ fak B (e). .
andby :

- notification to: the Natiornal:
+./Transportation Safety Board' un&er Part

i penalty of: certxﬁcatl action.

- Administrator does not:use fﬁe cobkpn

Voiee pecordertegord in any: cwrl

PART m—csmmcwnow AND‘

. OPERATIONS: DOMESTIC FLAG AND
.. SUPPLEMENTAL AIR CARRIERS AND
. COMMERCIAL mmmms oF

LARGIEAIR’GRAFT“
3. The- amﬁmnlty czt?aaﬁanim Fatt 12‘1 i

e ;rewsed to-read as setforth below, and
. ~the antherity cifations folfevwing all
L gecﬁuns trPait 121 are remioveds

Auﬁmniy" BVSC 1‘354’{11] 1355, 1356

- 1357, 1401, 1421-143Q, 1472, 1485, and 1502; 49

H.5.C. 106(3]. (Rewsed, Pu.lfx L. 97-449 Ianuarg
rz 1983].

4 Bymwmng §. 121 343 to read as o
follows

&3 121»343 Flightmwdem g

R [b]. (c}.or {d}.of this: géction, nwpgrson
" “may-operate a large airplane thatis. "
- -gertificated: for oper&trom above 25,000

feet altitide or is mbm&engfr:e

o pewm‘ed unless it fs equipped with ome
L : --or moré approved fight recordery’ fhatt
= ‘PARTQ'T—GENEFFAL UPERATIHGANIJ“«'
- may e determirred within: the ranges,
- accura»c:i’e& and mmdmg“mtwa]?s
B specxﬁedl in Appevnid't’x-'Bl af t‘hm party.”
ST (1) Time; : ‘
“{2) Alntude.
. ./{8) Airspeed;_ L
- fAY ¥ertical acce'lemt‘ron
" {5} Heading; and™
' (6) Time of éach radlo ransy

record diafa from whick' the- fo}Towmg

‘either toor fromau' ’ &ﬁeeon ol -
- (b) No'persom may- operate a large:- -

o :ﬁu"plane type certificated up m«and}

including Septembes 36 1960, for

-operations above 25,000° feet aItrtud'e, or
' 'a turbine-engine po-werad sirplanieé

- certificated before the same date, unless -
- it is equipped befors May 26, 1969 with -
- -one or more approved flight recorders . .-
- (10) Pitch trim.position;

that ntilize & digital method' of recording, -

. “and'storing data and a method of'r read’?y

retrieving that data fromthe storage

7+ medium; Ttie following information must .
. b‘é defermmed‘ within: the Coe '
S {13) Rudder ped&l orya.w col‘.ﬂl‘b[

830 af its negn!é&hms thahesuifsm the_ F{z)«mmﬂe, -
-feninination-of the fHght, any. mperaten
~:who has.instalfed approved flight’. =~
© .recorders and- approved cockpit vmce
-recorders shall keep thé recorded
information for-at least 60'days:or, l-f

(4} Viertical a;cae!emm
. ~{6) Headingand. - .-
"“[6) “Fiaie aﬁ“éaehmdm

' l»ﬁre;:owders 1h tr"ﬁze a' d::grﬁa‘llmetho&ef "

' 'determmed* within f.hé ranges,

. wmethod of readily ‘g‘etnew Ig tflﬁf dat&

B ;acmzrac:iesF and: tecords ngmterv:al's
. e in A

.{3] Alrspeed;,
4 Verucalxassele:aruom
) (5].Headmg,_ i

' ,-(7] Pitch attitode;
~(8) Roll -attitide; -

...{34) Thirust of each enginiss .~ ..
++-{15} Posttion: of each’ thmst reVerser g

(8} Alrspeed:

. elthar ﬁa»or:ﬁmm_ mrh-a:ﬁﬁ'remm

-Tecording and storing dats and a method

. of reach‘isr re‘brlemng' that: at&__fmm the'

accuracies and recording mtervals

- specifed i Appendpr‘ of this part

i1} Time;
(2r Altl.tuda,

K (3 Airapeed;. -

(4); Vestical meleratlom
© (8} Heading,

- (6) Time of eavcﬁ faadw mmssum

e:zrtherto or:from a,wtraﬁiecmtml,,
(7}:1’3@1 attitudes - I
(8y Rolb attitude; -~ o0 -

‘(9 Longitudinal agcelerationy ~ = =7
" (lﬁf Camml‘ eolamn wpncﬁ e:aﬂtmi'

“gurface:position; and;

(11) Thrust of eacl':r engine: - )
.- {d) Na person. may. operate an T
rpi’ane specified fi. ‘paragraph (b of .

" this section that s mannfactured aft_ L

May 26, 1989, a8 well as airplanes ;
spemﬁed' in paragraph (a):of this aect)on _

".thathave been type eerﬁﬁca!ed after o
--Septemher 30,1969, ‘uhless i is equi] pe

" with'one or midte approved'. nght Sy
récordérs: that utlitize a digital meth d'
of recording and storing data and &

détérmmed within a the nanges. G

(6] Time of eac rad‘iofrans_m sion. .
 either (oo from aif traffic eon'fro?‘.

(9)- Leﬁgxmérmif acceferafm; :

(£1) Control colomn. ox pr@éh‘ contm% -
- surface position; - :

.[12] Control wheerqlaréraﬁwnhog o

- surface position;.

‘surface position:
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-{18) Tra1llng edge ﬂap or cockplt ﬂap
. control position; and’.

:"[17) Leading edge] fia] _,o'r eoekplt ﬂap
.. .control pogition, . ... .. ‘

»F -the purposeof this: seotron._-":f ;
manufactured” means:the point i
‘which the’ a1rplane ingpectior.

airplane is ‘complete. and meets the ",
‘-FAA~approved type: design data.

" [e) Whenever & flight recorder :
requlred by thls sectlon is mstalled it -

instant the’ alrplane begms the takeoff
_roll until it'has completed the landmg

“data’ erased as authorlzed i+ tlns

keep the recorded data prescnbed in,
2y paragraph (a), (b), {c}, er [d) of this .
section, as-appropriate, until the "
alrplane has heen operated for‘at least
‘25 1 Lol 1ed_.
ini; 121 359{&) A total of 1 hour of

. purpose of tegting the flight recorder'or
"."the fllght recorder system. Any erastre

made in accordance with this paragraph :
-must be of the oldest recorded data ol

‘accumulated at;th time:of testing. -
Except as. pro\nde iti' patagraph (g) of
his section, ne record need bek
more than60'days. - -
S (g) In the event, of an accldent
‘occurrence: that: ‘xequires, rmmedrate ‘
* notification of the National .

“ “Iransportation Safety Board under Part

. 830 of its regulations and that results ini-;
- termination of the flight, the certificate’ -
~holder shall remove the recording media.-
- from the airplane;and keep the recorded.

"' data required by paragraph (a).(b). fc).

~or [d) of this section, as appropnate, for. - as follows

».+ at least 80 days or for & longer period -
. . upon the request of the. Board or the
© " Administrator.. - "
(h} Each ﬂrght recorder requrred by
this section must be installed in -
ccordance wrth the reqmrements of .

L _'-need be estabhshed only on.one.

Sio _thrs'sectmn. as approprlate. must .
- have an approved device to assist in
- locating that recorder under water.

o :'_.1 Append).x B—[Amended]
n By By amending Appenchx B by

" paragraph, each certificate holder shall . -

" acceleration” in the ! Informatron

. column and insér ting the phrase

: “‘Longrtudmal acgeleration” in its p]ace o
-and by removing “Srdeslip angle in zts

s ‘entrrety L

‘PART 125—CERTIFICATlON AND
* OPERATIONS: AIRPLANES HAVING A -
- 'SEATING CAPACITY.OF 20.0R MORE
'PASSENGERS OR'A MAXIMUM .
PAYLOAD CAPACITY OF 6,000 : -~
'POUNDS oa MORE B

‘recorded data may be erdsed for the

* “occurrence requiring immediate

.. notification of the'Natienal.: - :

‘ Transportanon'Safety Board. under P
f . :

this calibration is

= derived, and the recorder correlation |

ust be retained by the Certlﬁcate }‘

emovmg the phrase “Lateral .

evrsed to tead-as set forth below, and’
the authomy citatioris following. all .

sections in Part 125.are removed:

Authority: 49 U.S: 'C. 1354, 1421 through _

1430, and 1562; 49.U.5.C. 106(g) (Re\nsed Pub
- L.97-449, ]anuary 12, 1983] R

7: By adding a new § 125. 202 to read

. §125:202 Fllght recomers and eockpu
", voice recorders. :

In the event of an acctdent ar -

; :-'-"*‘rewsed to:read ds set.forth below; and
. - the -authority citations’ following all
: ‘sectrons in Part 135 are removed
; Authonty 49US,C 1354{a} 1355{3] 1421

- through431, 'and 150248 US.C.208(g) "~ "~
T '[Revrsed Pub. L 87448, ]anuary 12;1983).

the introductory text-of par
" byredesignating paragrap
+ . and by adding a new paragraph [b] to

: manufactured means, th
. at which the airplane ins ectlon
.- acceptance records reflect that the
 airplane iz complefe:and meets the .-
:'FAA approved type design data. :
] * .

L !saued in Wash.mgton.DC on March 13 N

. :who has installed approved ﬂlght s
.. ‘recorders and approved. ice
.-recorders shall keep.t
<. information for at.least.
_ " requested by the Board
. i v period, Information ob
‘ the type’ design wrth respect tothe " ..
installation of those first pilot's = -
; mstruments associated with the flight
" recotder. The rostrecextinstrument -
"+ -calibration, l.ncludlng the recording

record is used to assist in determining " .
the cause of accidents of occurrences in. -

S connectlo,n with: mvestxgatlons under .
. .. Part'830. The Administrator does not use .
- the cockpit voice recorder record in any -

civil penalty or cernhcate action.

" 'PART 135-=-AIR TAXI OPERATOHS
., 'AND COMMERCIAL OPERATORS *

8. The' euthomty o1tanon for Part 135

9. By amending § 135151 by:_rewslng S

read as “follows:,

§ 135 151 Cockplt volce recorders.

“(a) No person may operate Aturbolel S

i Eurplane having a passénger seating.
: configurahon, excludmg.any pilot seat,
¢ ‘of 10'séats or more, or multxengme. .
turbine-powered ‘airplan yet
" mariufactured after May 26, 1989,
S ceruﬁcated to-carry $ixor.mo i
) 7‘ . -passengers and requiring two pilots by R
_ certification or operating rules, unless it S

is equipped with an approved cockpu

' _"Zvoxce recorder that—_

w.i - - 'lr“'

(b} For the purpose of thls' section,




