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SUPPLEMENTARY INFORMATION: 
Background 
Statement of the Problem .... 

The NTSB submitted 
recommendations to the FAA to require 
the recordation of additional parameters ' 
on certain fight data recbrders.~These : 
recommendations were submitted in 
response to accidents mvolving two . -
Boeing 737 aircraft that were operated 
by two different air carriers. Both ~ 
airplanes were equipped with flight data 
recorders (FDR's), but in neither case 
did the FDR provide sufficient 
infonnation about airplane motion and...... 
flight control surmcepositibhs^Suring''" 
the accident sequence to enable the ' 
NTSB to determine a probable cause'fpr 
either accident. -' 

The history of aircraft accidents and 
the lack of information that has 
inhibited proper investigation of their 
causes is much broader than recent ,.: 
experience with the Boeing 737. 
Historical records of airplane; incidents .'. 
suggest that additional, reliable data for 
the entire fleet of transport category ; : ' 
airplanes is necessary to identify causes'• 
of these incidents before accidents 
occur. This rule will expand the data 
collection requirements to include all 
parameters that can cost-effectively be 
collected. 

History of This Regulatory Action 
NTSB Recommendations 

On February 22,1995, the NTSB 
submitted td the FAA iecomniendations 
A-95-25, A-95-26, and A-95-27, 
which recommended that the FAA 
require upgrades of the flight data 
recorders installed on certain airplanes 
to record certain additional parameters -1* 
not required by the current regulations.'' 

The tblio wing recommendations were 
submitted by the NTSB to fiia Federal . 
Aviation Administration: 

I. Require that each Boeing 737 
airplane operated under 14 CFR part 
121 or 125 be equipped, by December 
31,1995, with a flight data recorder 
system that records, as a minimum, (lie - : 

parameters required by current: 
regulations applicable to that airplane 
plus the following parameters: lateral > 
acceleration, flight control inputs for -, 
pitch, roll, and yaw, and primary flight 
control surface positions for pitch, roll, 
and yaw. (Classified as Class I, Urgent 
Action) (Recoihmendatioh Nb^A-95-. 
25)' 

H. Amend, by December 31,1995,14 
CFR §§ 121.343,125.225, and 135.152 to 
require that Boeing 727 airplanes, 
Lockheed L-1011 airplanes, and all 
transport rategbry airplanes operated 
under 14 CFR parts 12i, 125, or 135 

whose type certificates; apply to 
airplanes still in production, be 
equipped to record on a flight data 
recorder system, as a m i n i m u m , the 
parameters listed in "Proposed 
M i n i m u m F D R Parameter Requirements 
for Airplanes i n Service" plus any other 
parameters required b y current 
regulations applicable to each. : 

individual airplane.. Specify that the 
airplanes be so equipped b y January 1, 
1998, or by the later date when they 
meet Stage 3 noise requirements but, 
regardless of Stage 3 compliance status, 
ho later than December 31,1999. 
(Classified as Class II, Priority Action) 
(Recommendation No. A-95-26) 

B3-. A m e n d , b y December 31,1995,14 
CFR 121.343,125.225, and 135.152 to 
require that all airplanes operated under 
14 CFR parts 121,125, or 135, having 
10 or more seats and for w h i c h an 
original airworthinesscertificate is 
received after December 31,1996, 

' record the parameters listed i n 
' 'Proposed F D R Enhancements for 
N e w l y Manufactured Airplanes" on a 
flight data recorder having at least a 25-
hour recording capacity. (Classified as 
Class n, Priority Action). 
(Recommendation No. A-95-27) . 

FAA Response to the NTSB 
Recommendations 

O n March 14,1995,"the F A A 
published i n the Federal Register a 
notice of a public hearing, and solicited 
public comment concerning the N T S B 
recommendations. O n A p r i l 20,1995, 
the public hearing was held i n 
Washington^D-C. Eight speakers from 
the aviation community made 
presentations. Copies of the -
presentations have been placed i n the 
docket for this rulemaking. 

After considering the information 
obtained through the public forum, the 
F A ^ e s p b n d e d tothe N T S B -
recommendations. A summary of that 
response was published i n Notice N o . 
96^-7, and is summarized here: 

In response to Safety 
Recommendation A-95-25 , the F A A 
stated that it agrees that Boeing 737 
airplanes that operate under 14 CFRpar t . 
121 or 125 should be equipped w i th 
flight data recorders that include, as a 
m i n i m u m , the parameters referenced in 
this safety recommendation. Th is 
proposed rule w o u l d require all Boeing 
737 airplanes as. wel l as certain other 
airplanes- operated under 14 CFR/parts 
121,125, or 135 having 10 or more seats 
to be equipped to record the parameters 
that were specified by the N T S B . 
- T h e F A A received enough val id 

information nxim the public to 
determine that the schedule for retrofit,. 
completion b y December 31,_1995> 

SUMMARY: Th is document revises and 
updates the Federal Aviat ion 
Regulations to require that certain -
airplanes be equipped to accommodate 
additional digital flight data recorder 
(DFDR) parameters. These revisions 
fol low a series of safety . ^ 
recommendations issued b y the 
National Transportation Safety Board 
(NTSB) , and the Federal: Aviat ion 
Administration's ( F A A ) decision that 
the D F D R rules should be revised to 
upgrade recorder capabilities in most 
transport airplanes,; These revisions w i l l 
require additional information to be 
collected to enable more thorough 
accident or incident investigatibnand to 
enable industry to predict certain trends 
and make necessary modifications 
before an accident or incident occurs.. . 

DATES: Effective date: August 18,1997. 
Comments on the Paperwork Reduction 
Act issues presented in tikis document 
must be received b y September 15, 

- 1997. 

ADDRESSES: Comments on this notice 
should be mailed, i n triplicate to: 
Federal Aviat ion Administration, Office 
of Chief Counsel, Attention: Rules ' 
Docket (AGC-200) , Docket No. 28109, 
800 Independence Avenue SW., 
Washington, DC 20591. Comments 
delivered must be marked Docket No. 
28109. Comments may also be 
submitted electronically to the 
following Internet address: 9 - n p r m -
cmts@faa.dot.gov. Comments may be 
examined in Room 915G weekdays, 
except on Federal holidays,, between 
8:30 a.m. and 5 p.m. 

TOR FURTHER INFORMATION CONTACT: 
Gary E. Davis, A i r Carrier Operations 
Branch (AFS-22Q), Flight Standards 
Service, Federal Aviat ion 
Administration, 800 Independence 
Avenue, SW. , Washington, D C 20591, 
telephone (202) 267*8096. 

mailto:cmts@faa.dot.gov
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could hot be met. The proposed date 
wouldhave imposed an'extremely 
aggressive retrofit schedule that, if it 
were physically.possible, would have 
resulted in substantial airplane -
groundings and very high associated; 
costs: Furthermore, if operators had 
been required to retrofit all Boeing 737 1 

airplanes before the end of 1995, each 
of these airplanes might have had to 
undergo a. second retrofit to meet the 
expanded requirements that were 
proposed in response to NTSB 
Recommendations A-95-26 and-27 

In response to NTSB recommendation 
A-95-26, the FAA agrees that airplanes 
still in production should be required to 
be equipped witH DFDR's that record, as 
a minimum, the parameters listed in the 
NTSB recommendation. 

In response to NTSB recommendation. 
A-95-27, the FAA agrees that airplanes 
operated under parts 121,125, or 135 
having 10 or more seatsfor which an -. 
original aimorthihess certificate is 
received after December 31,1996, 
should record the parameters' listed in "' 
"proposed FDR Enhancements for 
Newly Manufactured Airplanes" on a 
flight data recorder having at least a 25-
hour recording capacity. 
Aviation 'Rulemaking Advisory 
Committee Participation 

-After reviewing .the comments 
submitted pursuant to the NTSB 
recommendations and listening to the 
presentations, the FAA determined that 
it would be behefitialto have aviation 
industry personnel assist In any related 
rulemaking efforts. On June 27,1995, 
the FAA published a notice in the 
Federal Register that the Aviation 
Rulemaking Advisory Committee 
(ARAC) established the Flight Data 
Recorder Working Group (60 FR 33247), 
which included members representing 
the Air. Transport Association, 
Aerospace Industries Association of 
America, General Aviation . 
Manufacturers Association, Regional 
Airline Association, Air Line Pilots 
Association; and the FAA. The NTSB 
was invited to participate in working 
group effprtsin ah advisory capacity. 
The working group's task was to '; 
recommend to ARAC rulemaking . 
proposals or other alternatives that 
would satisfactorily address the NTSB 
recommendations. The ARAC could 
then make one or more 
recommendations to the FAA, and the 
FAA would determine whether to issue 
a proposal based on the ARAC 
recommendation. 

The DFDR Working Group met over 
the course of several months. While' : 

many of the issues concerning flight 
data recorder upgrades were settled, no 

formal recommendation was forwarded 
to the FAA by the ARAC. A full ^ 
discussion of the issues considered" by 
the working group was included in 
Notice 96-̂ 7. 

NPRMNp.96-7 
On July 16,1996, the FAA published 

an NPRM addressing revisions to digital 
flight data recorder rules and solicited 
public comment to the proposed 
amendments. The proposals Were based 
on meetings attended by FAA, ARAC, 
and NTSB personnel. Twenty-six ' 

' cbmmenters responded; each addressing 
multiple issues. TheiT comments have 
been placed in the docket. Although -
numbered comments in the docket 
indicate 28 commenters responded, 
severarsubmittals were duplicates. 
Comments to the NPRM are discussed 
in detail in the "Discussion of ••}. 
Comments to the NPRM" section of this 
document. ' • 

Supplemental Notice of Proposed 
Rulemaking, SNPRM No. 9&-7A 

As a result of some comments -
received and further analysis within the 
FAA, the FAA determined that some 
issues not included in the NPRM, but 
related to the proposal, should have 
been included. These issues included: 
(1) Applicability of the requirements t6 
airplanes placed on the operations 
specifications of a U.S.-operator after a 
certain date; (2) a compliance date for 
certain aircraft that must be retrofitted 
with DFDR equipment as a result of a . 
change in policy announced in notice 
96-7; (3) information regarding 
airplanes that should be exempted from 
the requirements proposed in.notice 96-
7; and (4) a requirement to use a 25-hour. 
recorder, which is the industry 
standard, rather than the 8-hour 
recorder currently required. Because 
three of the issues were not included in 
the initial proposal, and because the ' 
FAA needed more information to make 
a determination regarding all four of the 
issues, the agency published a1 

supplemental proposal on Decehiber 10j 
1996 (61 FR 65142), and solicited public 
comment. Six comments were received; 
they are discussed in detail in the 
"Discussion of Comments to the 
SNPRM* section in this document. 
After analysis of all comments received, 
the FAA has adopted final rule language 
that includes items proposed in the 
SNPRM. 

Discussion of Comments to the NPRM -
Flight Systems Engineering, Inc., 

comments on the requirement for : 
recordation of lateral acceleration on 
airplanes with one or two engines. It 
states that to the best of its knowledge, 

the "trade-in" prpgrain to upgrade from 
dual to tri-axial accelerometers was 
considered, but is not currently 
available and it doubts it will ever be. 
The commenter estimates the cost of the 
tri-axial accelerometer to be $3,000 per 
aircraft plus associated engineering and 
installation costs. The commenter 
believes that the accelerometer 
information can be obtained through 
analysis of other available data. In 
addition, the commenter states that to 
require a sampling rate of twice per 
second (rather than the Current once per 
second) as proposed for certain 
parameters may generate costs to" 
industry that the cpihmenter does not 
consider to be cost beneficial. 

FAA Response: The FAA 
acknowledges that this rule will place 
some economic burdens on .operators. 
According to information received by 
the FAA,however, the $3,000 per 
aircraft for a tri-axial accelerometer is a 
maximum cost for a new unit, which, in 
practice, the FAA maintains Will not be 
installed in all cases. Rather, modified 
units will be used Wherever possible. 
The FAA does not agree that the 
commenter's proposed method of 
obtaining the information through 
analysis is a reasonable alternative that 
would satisfy the NTSB "• 
recommendation; No changes have been 
made as a result of mis comment. 

Patriot Sensors and Controls 
Corporation (Patriot) comments that it 
would cost approximately $2000 in 
1997/1998 dollars to upgrade the lateral 
acceleration sensor from a dual axis to 
a tri-axial configuration:" Patriot 
emphasizes that to accomplish the 
upgrade in a timely manner, upgrades of 
its units should be scheduled as soon as 
possible after issuance of the final rule. 
It emphasizes that it feah not guarantee 
timely accomplishment for any order 
received later than 18 months prior to 
the final date of compliance. 

FAA Response: The FAA appreciates 
the comment from Patriot; the FAA 
notes that the costs for modification of 
existing units presented by the 
commenter are approximately one third 
less than those^presented by the 
operators for neW units. Further 
discussion of other comments 
concerning the economic impact of this . 
rule are contained in the Regulatory 
Evaluation section of this preamble'. ' 

AVRO International Aerospace 
comments that the proposed list of 
parameters appears to have been 
developed to address a specific type of 
airplane that has experienced a small 
number of accidents; and that the 
proposed list of parameters may not be 
the most appropriate for general 
application. AVRO also statesthat the 
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European codeshave been formalized 
for adoption through JAR Ops and that ;•. 
it considers the FAA's action to extend 
requirements beyond the EUROCAE ~ . 
ED-55 standards (ED-55) without a full 
consultation with JAA authorities to be 
contrary to the spirit of the JAR/FAR 
Harmonization program.. 

FAA Response: The FAA . / 
acknowledges that the requirements,; 
proposed in the NPRM could appear to 
have been developed to address a 
specific type of airplane, and expanded 
to merely include all airplanes. . -
However, the parameters proposed to be 
recorded involve functions of all .:, 
airplanes, and may provide data over a. 
wide range of incidents and accidents. 
Accordingly, ih response to the NTSB 
recommendation, the FAA has included 
all transport category airplanes m this 
rulemaking action. The FAA disagrees 
that extended U.S. requirements require 
full consultation with JAA authorities. 
The ARAC workings group considered. • 
current international standards where 
they exist, and realized that restricting '. 
the upgrades to ED-55 standards would 
not satisfy the NTSB,recommendatioh. . 
The standards proposed are harmonized 
with the current JAR-Ops, which are 
based on the ED-55 standards; the; _.,: .., 
additional U.S. requirements have no ... 
JAR counterpart with which to ... 
harmonize. No changes were madeas a 
result of this comment.: . 

Aerospace industries. Association 
(AIA) submits technical comments and 
editorial comments regarding " .... 
typographical errors. For parameter 88,. 
all cockpit flignt control input forces : 

(control wheel, control column, rudder 
pedal), AIA comments that the force 
sensor accuracy in the appendix should 
be .changed from.",+/-5 %" to " + / - 5 % 
or +/ —15% of actual, whichever is 
greater or as installed." AIA also . , 
comments that the accuracy values in 
the appendix for the Force Sensor Range 
for Wheel, Column, and Pedal ranges of 
parameter 88 should be changed to -
include the words "or-as installed" after 
the numerical values. Also, for 
parameter 88, AIA suggests the 
following-language be added to the 
remarks column: "Force Sensor Range 
requirements are based on FAR 
25.143(c)." Fmally.AIA suggests that 
the Force Sensor requirements in the . 
Accuracy column for parameter 88 
should be moved from the Accuracy 
column to the Range Column. 

FAA Response.; During. ARAC working 
group meetings, NTSB representatives 
made it clear that the NTSB. needs the 
full range control forces to be recorded 
as outlined in the NPRM with no 
exceptions. Force Sensor Range 
requirements in this rule are not based 

on the requirements in § 25.143(c). 
because slightly stricter requirements 
are needed to yield the desired- , 
information for accident and incident 
investigation. . 

The FAA agrees that the Force Sensor 
. requirements for parameter 88 should be 
moved from the Accuracy column to the 
Range Column in the appendices; the 

. change is reflected in this final rule. 
AIA also commented that the 

following should be added to the 
Remarks column in the appendices for 
parameters 82, Cockpit trim control 
input position—pitch, 83, Cockpit trim 
control input position—roll, and 84, 
Cockpit.trim control input.position-
yaw: "Where mechanical means for -, 
control.inputs are not available, Cockpit 
Display Trim Positions should be 
recorded." Its rationale for the?change is 

_ that modern transport aircraft do not 
always use mechanical trim controls. 

FAA Response: The FAA concurs and 
the language in the Remarks column in 
the appendices for parameters 82,83, 
and 84 has been revised. 

Finally,7 AIA comments that the 
language in the Remarks column in the 
appendices for parameter 32, Angle of 
attack (if measured directly), is 
incomplete and should be changed to 

.read as follows: "If left and right sensors 
are available, each may be recorded at 
4 or 1 second intervals as appropriate so 
as to give a data point at 2 seconds or 
0.5 seconds as required." 

FAA Response: The FAA concurs and 
the language in the Remarks column in 
the appendices for parameter 32 has. 
been changed. Also, all typographical . 
errors noted in AXA's comments have 
been corrected in this final rule. 

Embraer comments on the technical 
aspects of several proposed Items; the 
commenter states that airplanes fitted 
with conventional mechanical flight ~ 
controls should be allowed to record 
either the flight control input or.the 
control surface position. The commenter 
further states that derived information . 
for control input and control movement 
can be demonstrated for its aircraft 
Embraer also comments that due to 
technical constraints such as sensor 
reliability, low level signal treatment, 
and aircraft installation, plus cost -
.restraints and-the-low priority given to 
cockpit flight controls forces (as 
evidenced by their location in the order 
of the parameter list), it considers the 
recording of these parameters 
unnecessary. Embraer also comments 
that to be able to accommodate 88 
parameters, itwill be necessary to - - , 
replace existing recorders that record 64 
to 128 words per. second (wps) with a 
new one-capableof recording 256 wps, 
which is'not presently available, on the 

market. Embraer also submits cost 
figures for updating its software and 
hardware. 

FAA Response: The NTSB „ 
rec6mmendations;on whiph^this. 
rulemaking action is based indicate that 
both control input and surface position 
are necessary for both conventional 
mechanical flight controls and fly-by 
wire controls. Past accident • 
investigations support the need for this 
data. Further, although the NTSB has 
used derived information in support of 
some f indings in accident investigation, 
the NTSB has noted that derived 
information may include too many . 
variables to support the determination 
of probable cause, of an'accident. 

The FAA acknowledges that some 
technical constraints regarding force 
sensors may currently exist. The 
recordation of the associated parameter, 
however, is not required until 5 years. 
from the effective date of the final rule; 
and the FAA anticipates that within the 
next 5 years, these technical constraints 
will be overcome. Also, with regard to 
the ability to record 256 wps, the FAA 
maintains that there axe recorders 
available today that include this . 
technology, and expects them to be 
more readily available within 5 years, 
when newly manufactured airplanes 
must have recorders capable of 
recording all 88 parameters. -.. 

The FAA acknowledges that the 
DFDR enhancements proposed by this 
rule are expensive and that a recognized 
safety return may not immediately be 
recognized. However, the FAA 
maintains that the information collected 
will aid in accident and incident . 
investigations and will help detect 
trends so that corrective measures can. 
be taken before an accident occurs, and 
that collection of this data is in the 
public interest. 
- The FAA notes that the additional 
cost information submitted by Embraer 
is consistent with information . _ 
submitted by ARAC working group' 
members during development of the -
NPRM. Further discussion of other . 
comments.concerning economic.issues 
can be found in this preamble under the 
section-"Regulatory Evaluation." No 
changes were made to the proposal as a 
result of Embraer's comment. 

-Sheehan Consultants comments that 
the acceleration resolutions need to be 
upgraded in the final rule from O.Olg to . 
0.004g's to be consistent with the 
requirements in ED-55. It states that the 
change would have no impact on 
current recorders because'they already 
meet the ED-55 requirements. The 
commenter states that accident 
investigators need:very fine;resolution 
to observe an airplane bouncing on the 
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: -joints of a -runway during taxi, takeoff, 
-and; landing, ~as well a& other quick 
^flightpath-changes,;structural breakup, 
and explosions. 

• FAA itesponse: The FAA agrees that 
' - tbeTesolution for all three acceleration . 
-•parameters-in parts 121,125, and 135 
. should be< changed to harmonize-with 
itheEUROCAE document ED-55. the 
' finaixule reflects, the change in the 
resolution i3olumn of the appendices for : 
parameters 5,11, and-18 to read 
nt004g!s. 

.; - Aerospatiale and Alenia (ATR), 
^manufacturers of ATRairplanes, 
r comment; Ihat^cqmpliance with the -
primary flightaontrol; and master .A-. 

^warning recordmg requirements fwould 
involve significant software 
• modification andihardware modification 
-of the.flight data acquisition units 
(FDAU ŝy, plusadditionalwiring. The 

. two manufacturers.stetethat the design 
changes would-cost $100,000 per • ' , 
aireraft for̂ ESS. operators .for parts and 
labor, in.addition to down time-
associated with completing the 
modifications.jATR.Tequests that some 
flexibility be introduced into the 

^requkements^thatwould take into: 
„ accountcertain design features such as-
flightcontreLcharacteristics or aircraft 
weight in addition, ATR states that . 
harmonization, with the EUROCAE ED-. 
55 requirements should.be considered 
for die retrofit requirements.: 

FAA Response:,The FAA 
-acknowledges that there may be 
alternatives to:obtaining data other than ! 
direct recordation. However, the 

•proposed sampling rates, resolution 
readouts* and-parameter list in the. •„ 
NPRM-iBpresent contributions from all 
members of the ARAC "working group. 
The ARAC working group made every 
effprtto match the requirements in the 
proposal to both the^requirements in 
ED-55: and the NTSB recommendations, 
andtheFAAhas.detennined^thatthe 
differences are insignificant for.U.S, 
operators. No: changes were made as a 
result of this comment. 
. Airbus Industrie agrees with the 
statement in tha preamble of Notice 96- .. 
. Kthatmore flight data yields better 
.results when investigative authorities 
.are faying, to determine the cause of an 
accidentor incident. It suggests,, 
however, that requirements for 
recording stick shaker/stick, pusher, yaw 
or sideslip angle, and hydraulic -
ipressure.are notmecessary because the -
:informationvcan be derived from other 
datayorbecause theinformationiis not 
•relevant to the? understanding of j system . ; 

^operation. Airbus-Industrie also suggests l 

matmeruleshouldietainiheiCurxent . 
language that would allow the proposed 
terms "record" and "recorded" to, be 

replaced respectively with the terms 
"determine" and "able to be 
determined." In. addition * Airbus 
Industrie comments that it has always 
installed advanced recording systems on 
its aircraft, but that.aircraft already 
equipped to record 88 or more 
parameters-may not be recording all of 
those proposed in the NPRM. Airbus 
Industrie suggeststhat the FAA require-
recordation of only-those parameters 
included in EUROCAE ED-55, and 
states that anything else would -
constitute disharmony with European 
regulations. The commenter- does- not . 
oppose the recordation of additional 
data,: but would likecto see more 
international involvement to determine: 
what addition data should be included, 
and suggests that the; effort be .addressed 
within the ICAO and within the FAA/ -
JAA Harmonization Work Program 
under the ARAC process-before 
additional parameters beyond ED-55 are 
added. 

Airbus Industrie also suggests that 
proposed §§ 121.344and125.226 be 
revised so-that current FDR's -that 
already record the necessary parameters, 
but not at the specific sampling or 
resolution readouts listed in Appendix 
Kfcorrected to read. Appendix M), not 
be required to incur retrofit costs simply 
to meet those Appendix M values. 
Airbus Industrie believes that the 
introduction of this flexibility would 
resultinsignificant cost savings to 
industry without jeopardizing the . . . -
capability of investigating events. 

FAAResponse: The FAA -
acknowIedgesthatthere.may.be . 
alternatives to obtain data other than 
direct recordation. However, the. 
proposed sampling rates, resolution. 
readouts, and parameter list in the . . 
NPRM representcontributidns. from. 
industry representatives,.the FAA, and 
the NTSB. During ARAC working: group 
meetings, the NTSB argued that 
information gathered from 
interpretation was notas reliable as 
direct recordations, as discussed above. 

. Some industry representatives did not 
agree. After further discussion, the . 
working group decided that, to respond 
to the NTSB recommendations, on 
which this rulemaking is based, the rule 
wouldibe written with a- requirement for 
direct recordation: of the parameters . 
listed. Although Airbus Industrie 
presents an alternative to obtaining 
-information directiy^from a flight data 
recorder/the FAA-has. determined that 
justification provided by. Airbus 
Industrie is not sufficient to overcome 

: the NTSB's- arguments that information 
gathered from interpretation is not as .. 
reliable, as :darect^ecordation. 

Accordingly, there was no change to the 
proposal as a result of this.comment. 

As previously stated, the FAA. 
disagrees that international disharmony 
occurs-as a result of this final rule. The 
ARAC working group made every effort 
to make the proposal identical, where 
applicable; to the requirements ofED-
55. However,vthe-FAA has..6^termined 
thatthose requirements alone, are. 
insufficient for U.S. operators or U.S.-
registered airplanes, and in fact would 
notsatisfy thaintentof the.NTSB 
recornmeno^tionsMccordingly.ihe 
FAA proposed the additional . 
requirements. The FAA disagrees-with 
the suggestion that more international 
involvementis needed to develop U.S. 
regulations that govern U.S. operators ... 
and U.S.-registered airplane's. No 
changes were made as a result of this . 
comment. 

Fairchild Aircraft, Inc.: (Fairchild), 
opposes the requirement for newly . 
manufactured 10-19 seat airplanes to 
record 57 parameters effective 3 years ... 
after the effective date of the rule,: and 
88,parameters effective:5 years after the 

. effective date of the.rule.As proposed, 
the rule would require that these 
airplanes included flight data 
acquisition unit (FDAU), plus the 
sensory devices and associated wiring 
for each (additional) parameter. 
Fairchild states that compliance with 
currents 135.152 and implementation 
of the proposed§ 121.344a(a) is more, 
than adequate for the size and 
complexity of any airplane in the 10-19 
seatcategory. Itisthecommenter's 
understanding.1hat the goal of this rule­
making is to provide information 
regarding accidents and-incidents as 
they .occur, and it notes that 1-0-19 seat 
aircraft have no history of accidents of 
undetermined cause. , , . . 

Fairchild believes that the money 
needed to comply with;the proposed 
regulations could be better spent 
improving overall, operations. It states 
that an FDR will not increase the level 
of safety in the 19-seat airplane, and 
will probably diminish the level of 
safety, because funds will be diverted to 
comply with something of no value 
vereussomethingof positive value. 
Fairchild also states that, if adopted, the 
proposal would have a significant 
negative impact on the competitiveness 
of current operators and airplanes made 
in the United States that are sold on the 
international market. Fairchild believes 
the proposed changes would increase 
operating costs andthus negatively 
affect future sales in.both the United 
States and foreign markets, particularly 
to customers in developing nations. 
Finally, Fairchild submits some cost 

http://should.be
http://acknowIedgesthatthere.may.be
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i n f o r h i a U 6 n v a s ' w e i l a s t h e & ^ 

t e c h n i c a l c o m m e n t s : -

F a i r c h i l d r e c o m m e n d s d e l e t i o n o f 

§ 1 2 1 . 3 4 4 a ( b ) a n d ( c ) , w h i c h w o u l d 

r e q u i r e n e w l y m a n u f a c t u r e d a i r p l a n e s 

w i t h 1 0 t o 1 9 s e a t s t o i n s t a l l e n h a n c e d 

D F D R ' s . F a i r c h i l d a l s o n o t e s t h a t i n 

§ 1 2 1 . 3 4 4 a ( a ) ( l ) ( i v ) , a t y p o g r a p h i c a l 

e r r o r o c c u r s ; t h e s e c o n d r e f e r e n c e t o 

A p p e n d i x B s h o u l d i n s t e a d b e a ' 

r e f e r e n c e t o A p p e n d i x M . ' 

F a i r c h i l d p o i n t s b u t t h a t t h e F H 2 2 7 

l i s t e d i n p a r t s 1 2 1 a n d 1 2 5 d o e s n o t ; 

b e l o n g t o F a i r c h i l d A i r c r a f t , I n c . , a s 

s t a t e d i n t h e p r o p o s a l . 

F a i r c h i l d r e q u e s t s t h a t t h e f o l l o w i n g 

a i r p l a n e t y p e s b e a d d e d t o t h e l i s t o f 

a i r p l a n e s t h a t n e e d " n o t ? c o m p l y w i t h t h e 

r e q u i r e m e n t s i n § 1 2 1 . 3 4 4 a , b u t . , 

c o n t i n u e t o c o m p l y w i t h t h e ; 

r e q u i r e m e n t s i h § 1 3 5 . 1 5 2 : S A 2 2 7 - A C , 

S A 2 2 7 - T T , S A 2 2 7 - A T , a n d S A 2 2 7 - B C . 

A s j u s t i f i c a t i o n , F a i r c h i l d s u b m i t s t h a t 

t h e s e a i r p l a n e s w e r e m a n u f a c t u r e d p r i o r 

t o O c t o b e r 1 1 , 1 9 9 1 , a n d a r e n o t 

c o m m u t e r c a t e g o r y a i r p l a n e s . 

FAA Response: A s s t a t e d i n t h e 

N P R M , w h e n t h e N T S B m a d e i t s 

r e c o m m e n d a t i o n s i n F e b r u a r y l 9 9 5 , t h e 

F A A h a s n o t y e t i s s u e d i t s r u l e t h a t 

r e q u i r e s m o s t a i r p l a n e s t h a t h a v e 1 0 - 1 9 _ 

s e a t s t h a t w e r e f o r m e r l y o p e r a t e d u n d e r 

p a r t 1 3 5 t o o p e r a t e p u r s u a n t t o t h e . 

r e q u i r e m e n t s o f p a r t 1 2 1 b e g i n n i n g i n . . 

M a r c h 1 9 9 7 . B e c a u s e t h e p u r p o s e o f t h a t 

r u l e m a k i n g a c t i o n w a s t o e s t a b l i s h " o n e 

l e v e l o f s a f e t y , " t h e N P R M a s s o c i a t e d : 

w i t h t h i s : f i n a l r u l e , a n d a l l r u l e s -

d e v e l o p e d f r o m t h i s p o i n t f o r w a r d , 

r e f l e c t t h a t a g e n c y p o l i c y . R e c o g n i z i n g 

t h e d i f f e r e n c e s b e t w e e n - l a r g e r a i r p l a n e s • 

o p e r a t i n g u n d e r p a r t 1 2 1 a n d t h o s e ; ; 

d e s i g n e d t o c a r r y 1 0 - 1 9 p a s s e n g e r s , . t h e -

FAA d e v e l o p e d a s p e c i a l s e c t i b n i n t h e -

N P R M t o s p e c i f i c a l l y a d d r e s s t h e f l i g h t 

d a t a r e c o r d e r r e q u i r e m e n t s for t h e s e 

a i r p l a n e s . T h e ARAC w o r k i n g g r o u p ' 

d i s c u s s e d a h d : d e c i d e d t h a t t h e i n t e n t o f 

t h e N T S B recommendations w a s t o 

c a p t u r e a l l a i r p l a n e s r e g u l a r l y u s e d i n 

c o m m e r c i a l s e r v i c e , i n c l u d i n g t h o s e t h a t 

b e g a n o p e r a t i n g u n d e r p a r t 1 2 1 

b e g i n n i n g i n M a r c h 1 9 9 7 . 

T h e F A A d i s a g r e e s w i t h t h e 

s u g g e s t i o n t o d e l e t e § 1 2 1 . 3 4 4 a ' ( b ) a n d 

( c ) f o r n e w l y m a n u f a c t u r e d a i r p l a n e s . . 

T h e s u g g e s t i o n i s i n c o n s i s t e n t w i t h t h e 

N T S B r e c o m m e n d a t i o n s , a n d n o 

a l t e r n a t i v e t o s a t i s f y t h e ' 

r e c o m m e n d a t i o n w a s s u g g e s t e d . N o 

c h a n g e w a s m a d e a s a result o f t h i s 

c o m m e n t . 

T h e F A A a g r e e s t h a t t h e s e c o n d 

r e f e r e n c e t o A p p e n d i x B i n 

§ 1 2 1 . 3 4 4 a ( a ) ( l ) ( i v ) i s a n e r r o r ; 

" A p p e n d i x B " s h o u l d r e a d " A p p e n d i x 

M . " T h e r u l e h a s b e e n r e v i s e d . 

a c c o r d i n g l y . 

, T h e F A A finds t h a t i n s u f f i c i e n t 

i n f o r m a t i o n w a s s u b m i t t e d to j u s t i f y t h e 

a d d i t i o n o f t h e f o l l o w i n g p l a n e s t o t h e 

l i s t o f a i r p l a n e s t h a t n e e d n o t c o m p l y 

w i t h t h e r e q u i r e m e n t s i n § 1 2 1 . 3 4 4 a , b u t 

c o n t i n u e t o c o m p l y w i t h t h e • 

r e q u i r e m e n t s i n § 1 3 5 . 1 5 2 : S A 2 2 7 - A C , 

S A 2 2 7 . T T , S A 2 2 7 - A T , a n d S A 2 2 7 - B C . 

T h e f a c t t h a t a i r p l a n e s w e r e 

m a n u f a c t u r e d b e f o r e O c t o b e r 1 1 , 1 9 9 1 , 

i s n o t c o n s i d e r e d s u f f i c i e n t t o - j u s t i f y 

t h e i r e x c l u s i o n . N o c h a n g e w a s m a d e a s 

a r e s u l t o f t h i s c o m m e n t . 

T h e F A A a g r e e s t h a t t h e F H 2 2 7 d o e s -

n o t b e l o n g t o F a i r c h i l d A i r c r a f t , I n c . , . 

a n d t h e final r u l e h a s b e e n r e v i s e d t o 

r e f l e c t t h e a i r c r a f t i s a p r o d u c t o f 

F a i r c h i l d I n d u s t r i e s . 

A l l t y p o g r a p h i c a l e r r o r s n o t e d b y t h e 

c o m m e n t e r h a v e b e e n c o r r e c t e d i n t h i s 

final r u l e . 

S o u t h w e s t A i r l i n e s ( S W A ) , c o m m e n t s , 

t h a t t h e l a n g u a g e p r o p o s e d i n 

§ 1 2 1 . 3 4 4 ( b ) ( 3 ) b e c h a n g e d t o r e m o v e . j 

r e f e r e n c e t o i n s t a l l a t i o n n o l a t e r t h a n 

t h e n e x t h e a v y m a i n t e n a n c e c h e c k t h a t 

o c c u r s a f t e r t w o y e a r s a f t e r t h e e f f e c t i v e 

d a t e o f t h e final r u l e . T h e c o m m e n t e r . . 

b e l i e v e s t h e final r u l e s h o u l d o n l y . ~ 

r e q u i r e c o m p l i a n c e b y t h e final d a t e o f 

t h e . r u l e a n d s h o u l d n o t i n c l u d e a n y . 

m i l e s t o n e s o r r e s t r i c t i o n s . I n a d d i t i o n , . 

S W A c o m m e n t s t h a t t h e s a m p l i n g r a t e s 

g i v e n i n A p p e n d i x M h a v e b e e n 

m C T e a s e d f r o m t h e r a t e s i n i t i a l l y 

p r o p o s e d b y A R A C w o r k i n g g r o u p 

m e m b e r s , a n d t h a t t h e h i g h e r s a m p l i n g 

r a t e s m a y r e q u i r e a d d i t i o n a l 

m o d i f i c a t i o n s a n d e x p e n s e . 

FAA Response: T h e i s s u e a d d r e s s i n g 

t h e e a r l i e s t p o s s i b l e c o m p l i a n c e t i m e 

w a s d i s c u s s e d i n t h e p r e a m b l e t o t h e 

N P R M . I n t h a t d o c u m e n t , t h e FAA 

s t a t e d t h a t t h a t " h e a v y m a i n t e n a n c e 

c h e c k " p r o v i s i o n w a s a d d e d t o p r e v e n t 

o p e r a t o r s f r o m w a i t i n g u n t i l t h e l a s t 

m i n u t e t o ' i n s t a l l u p g r a d e s , c a u s i n g a ? 

l o g j a m i n s c h e d u l i n g a n d e q u i p m e n t 

a v a i l a b i l i t y . T h e p r o p o s e d s a m p l i n g 

r a t e s r e f l e c t t h o s e n e e d e d b y t h e N T S B 

t o a i d i n a c c i d e n t a n d . i n c i d e n t " : 

i n v e s t i g a t i o n s . N o c h a n g e s w e r e m a d e 

a s a r e s u l t o f t h i s c o m m e n t . ; 

A i r b o r n e E x p r e s s c o m m e h l s - t h a t ' : 

l a t e r a l a c c e l e r a t i o n c a n n o t b e r e c o r d e d 

a t t h e s p e c i f i e d r e c o r d i n g i n t e r v a l s 

u s i n g t h e L o r a l F 8 0 0 f l i g h t d a t a 

recorder. A i r b o r n e E x p r e s s s t a t e s t h a t 

7 0 % o f i t s ~ f l e e t i s fitted w i t h m e L o r a l 

F 8 0 0 , a n d t o r e p l a c e t h e s e r e c o r d e r s 

w o u l d c o n s t i t u t e a n u n d u e b u r d e n . T h e 

c o m m e n t e r s u g g e s t s t h a t l a n g u a g e b e 

c h a n g e d t o reflect t h a t , e x c e p t f o r t h e -

B o e i n g 7 3 7 , l a t e r a l a c c e l e r a t i o n s h o u l d 

n o t b e r e q u i r e d t o b e r e c o r d e d u n l e s s 

s u f f i c i e n t c a p a c i t y i s a v a i l a b l e o n t h e , 

e x i s t i n g ~ r e c b r d e r to record t h a t 

p a r a m e t e r a n d t h a t t h e r e c o r d i n g r a n g e s ; 

a c c u r a c i e s , a n d r e c o r d i n g i n t e r v a l s b e 

l i m i t e d t o t h o s e s p e c i f i e d i n c u r r e n t 

A p p e n d i x B t o p a r t 1 2 1 ; I n a d d i t i o n , -

A i r b o r n e E x p r e s s a s k s f o r c l a r i f i c a t i o n 

o f t h e t e r m " c a p a c i t y " a s i t i s u s e d i n 

p r o p o s e d § 1 2 1 . 3 4 4 { b ) ( l ) ( i ) s o i t c a n 

d e t e r m i n e w h e t h e r i t c a n c o m p l y w i t h 

t h e p r o p o s e d r u l e l a n g u a g e . 

FAA Response: A c c o r d i n g t o L o r a l , . " 

t h e m a n u f a c t u r e r o f t h e F 8 0 0 r e c o r d e r , 

l a t e r a l a c c e l e r a t i o n c a n b e r e c o r d e d f o r 

t h e A i r b o r n e E x p r e s s i n s t a l l a t i o n i f a 

n o n r e q u i r e d p a r a m e t e r i s r e m o v e d f r o m 

t h e i n p u t t o t h e r e c o r d e r , a n d t h e 

e x i s t i n g s p a r e c h a n n e l s a r e u s e d . T h e 

t e r m " c a p a c i t y " r e f e r s t o t h e d e s i g n o f 

a recorder to b e a b l e t o r e c o r d a c e r t a i n 

n u m b e r o f p a r a m e t e r s a n d s t o r e t h e m 

f o r 2 5 h o u r s : F o r e x a m p l e , a recorder 

m a y h a v e a c a p a c i t y t o r e c o r d 3 2 w p s 

for 2 5 h o u r s , 6 4 w p s f o r 2 5 h o u r s , 1 2 8 

w p s f o r 2 5 h o u r s , e t c . N o c h a n g e s tothe 

r u l e w e r e m a d e a s a r e s u l t o f t h i s 

c o m m e n t . - ] ' • -

P i e d m o n t A i r l i n e s ( P i e d m o n t ) • 

c o m m e n t s t h a t a l t h o u g h i t a g r e e s w i t h 

m e N T S B m t h e i m p o r t a n c e o f 

i n f o r m a t i o n retrieved f r o m F D R ' s , i t 

b e l i e v e s " t h e o n e s i z e fits a l l " a p p r o a c h 

t o r u l e m a k i n g i s n o t a n e f f i c i e n t o r c o s t 

e f f e c t i v e - m e t h o d ; • P i e d m o n t b e l i e v e s t h e 

p r i m a r y r e a s o n f o r t h e r u l e i s t w o 

u n r e s o l v e d a c c i d e n t s t h a t 1 w e r e d u e t o L -•' 

l o s s o f c o n t r o l . H o w e v e r , t h e y d o n o t 

a g r e e t h a t t h o s e a c c i d e n t s j u s t i f y t h e ; -

p r o p o s a l t o o b t a i n d i r e c t l y recorded 

d a t a a s o p p o s e d t o o b t a i n i n g 

i n f o r m a t i o n t h r o u g h a l t e r n a t i v e - -

m e t h o d s . P i e d m o n t s u b m i t s e x a m p l e s o f 

t w o a i r p l a n e s t h a t w i l l h a v e t o u n d e r g o 

s o m e retrofit t o . c o m p l y - w i t h t h e r u l e a s 

p r o p o s e d . P i e d m o n t b e l i e v e s t h a t t h o s e 

a i r p l a n e s a r e c l e a r e x a m p l e s t h a t 

e x i s t i n g r e c o r d e d d a t a i s a d e q u a t e f o r 

a c c i d e n t p r e v e n t i o n a n d i n v e s t i g a t i o n , . 

a r i d t h a t m e p r o p o s e d r e q u i r e m e n t w i l l 

r e s u l t i n a c o s t l y retrofit f o r t h e p u r p o s e 

o f a d a t a - g a t h e r i n g e x e r c i s e t h a t i s h o t 

j u s t i f i e d b y a n y b e n e f i t / c o s t " • 

c o m p a r i s o n . P i e d m o n t b e l i e v e s i t w o u l d 

b e c o s t b e n e f i c i a l t o r e q u i r e recording ; 

u p t o 1 7 p a r a m e t e r s b u t i t d i s a g r e e s t h a t , 

o t h e r t h a n f o r p o w e r e d f l i g h t c o n t r o l s , 

b o t h t h e c o n t r o l s u r f a c e a n p Y t h e i n p u t 

h e e d b e r e c o r d e d . 

FAA Response: T h e F A A realizes t h a t 

t h i s r u l e m a k i n g a c t i o n m a y a p p e a r t o b e 

i n t e n d e d f o r c e r t a i n a i r p l a n e s t h a t h a v e 

b e e n i n v o l v e d i n a c c l d e n t s , t h e c a u s e o f 

w h i c h h a s n o t b e e n d e t e r m i n e d . A s 

s t a t e d i n t h e N P R M , t h e F A A h a s 

d e t e r m i n e d t h a t s i n c e t h e , c a u s e o f t h e s e 

a c c i d e n t s i s u n k n o w n , i t i s p o s s i b l e t h a t 

s i m i l a r i n c i d e n t s m a y o c c u r o n o t h e r 

a i r p l a n e t y p e s . T h e r e f o r e , t h e F A A finds 

t h a t t h e n e e d t o r e c o r d a d d i t i o n a l f l i g h t 

d a t a i s a p p l i c a b l e t o a l l a i r p l a n e s ' . r v 

c o v e r e d b y t h e final r u l e . T h e F A A 

r e c o g n i z e s t h a t D F D R ' s d o n o t i n a n d O f 

t h e m s e l v e s p r e v e n t a c c i d e n t s ; t h e y a r e 
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used as an investigative tool when 
accidents or incidents occur. However, 
the FAA does not agree that continuing 
the current level of data collection is.; 
acceptable for future accident 
investigation. The FAA recognized in 
the NPRM that additional Sight data can 
bexollected cost:effectively, particularly 
in light of the NTSB recommendations. 
No changes were made as a result of 
these comments. .. . 

Twin Otter International, Ltd. .(TOIL) 
and its affiliate by ownership, Grand 
Canyou Airlines, Inc. (GCA) comments 
that its members use deHavilland DHC-
6-300 airplanes in thek operations. This 
airplane type went out of production . 
before Oxtober 11,1991. TOIL claims 
that the pHG-6-300 was not designed to 
accommodate flight data recorders, and . 
that installation would require extensive 
redesign and would be prohibitively 
expensive. In addition, the 
manufacturer is not interested in . 
participating in the cost of certifying 
and retrofitting the airplanes for. flight 
data recorder installation and no other 
airworthiness authority worldwide 
requires a DFDR in the DHC-6-300. . 
TOIL states that no DHC-6-300 has ever 
been equipped with a DFDR.' 
^ The commenter states that the 
reversal of the policy determination 
addressed in Notice 96-7 Would create' 
a regulatory inconsistency because 12 of 
its DHC-6-300 airplanes would be 
required to be reteafitted,.while 26 
others owned by the companies would 
not. It states that the same airplane type 
brought onto the register after October 
11,1991, is no less safe than one 
brought on before that date, and ; 
recommends that in lieu of reversing the 
policy determination, the FAA should 
revise proposed § 121.344a to read 
"manufactured after October 11,1991," 
in lieu of''brought onto the U.S. register 
after* * ""that elate. Further, the 
commenter points out, airplanes of. 
foreign registration (not required to 
comply "with U.S. DFDR requirements) 
maybe allowed to be operated in the 
United Slates by a U.S. air carrier 
withoutbeing on the register, and 
would have an economic advantage over 
U.S.-registered airplanes. 

FAA Response; Twin Otter 
International, Ltd. presented significant 
evidence why the DHCHB airplane " •-
(Twin Otter) should be exempted from 
the flight data recorder upgrade 
requirements proposed in the NPRM, 
and the final rule includes an 
exemption for the DHC-6, whether the 
airplanes are operated under part 121 or 
part 135. 

The.FAA fully considered the 
popularity of this aircraft model in the 
sightseeing industry, and determined 

that the exemption is still appropriate. 
The FAA does not agree with TOIL'S 
characterization of die effect of the 
policy change announced in notice 96-
7, nor that the policy ambuncedin 
Flight Standards Information Bulletin 
92-̂ 09 should be codified. The revised 
policy states that airplanes previously ^ 
registered in the United States that were 
removed and brought back on the 
register after October 11,1991 are not 
"grandfathered" and must install flight: 

data recorders. This interpretation is ... 
consistent with both the language and 
the intent of the current rule.- While the 
FAA acknowledges that the October 11, 
1991 date creates two classes of , 
airplanes that are otherwise the same, . 
any other method of distmguishing - . 
airplanes that must be retrofitted would 
have an equally bifurcated effect. TOIL'S 
proposed solution to use October 11, 
1991 as a date of manufacture to 
distinguish those airplanes to be 
retrofitted ;is a solution only for aircraft 

; out of production; airplanes in- ;, 
production would continue to be 
separated into two classes by the date 
regardless of how identical two-
airplanes were when they.came off the,, 
production line. The 1991 "brought on 
the U.S. register-' date was adopted in 
1988, and a well-defined class of 
airplanes was established. The FAA has 
no reason to now disrupt the 
applicability of the flight data recorder 
requirements by changing from one date 
to another when, it would not solve the 
problem described by the commenter. 
Nor does the RAA agree with the 
commenter that, as a class, airplanes 
that are nO; longer being produced 
shouldbe categorically exempted from 
the DFDR requirements. 

In a comment to the NPRM, Twin 
Otter International, Ltd. (TOIL) 
comments that two classes of airplanes 
are created by the "brought on the U.S. 
register" language because foreign 
registered airplanes may be operated in 
the United States. This issue was raised 
by the FAA in the ,SNPRM to this rule, 
and the agency proposed that the 
applicability of the regulation be 
changed to include airplanes brought 
onto the U.S. register or airplanes that 
are foreign registered and added to an 
operator's U.S. operations specification 
after October 11,1991. As explained in 
the preamble to the SNPRM, die original 
language was adopted to minimize costs 
and to deter the importation of older, 
non-DFDR equipped airplanes. The fact 

t that the language/created a separate 
standard for non-U.S. registered 
airplanes was unintentional; the FAA ., 
always intended to cover all of the 
airplanes operating domestically: TOIL 

did not comment on the change 
proposed in the SNPRM. Based on the 
comment of TOIL, the final rule 
language includes an exemption for the 
Twin Otter. No other changes were 
made based on this comment. 

The Regional Airlines Association 
(RAA) comments that it supports the ! 

enhancement of FDR recording ; 
parameters where the benefits can be 
shown to justify the' costs, and suggests 
that the compliance period be extended 
to 6 years. RAA supports the proposed 
rule as it applies to newly manufactured 
aircraft. However, RAA states that many 
of the proposed requirements to retrofit 
new recording parameters into existing 
airplanes have not been shown to 
provide a direct safety improvement or 
to be cost effective,; andthat requiring 
installation will imposeia sfevefe 
economic burden on affected operators, 
resulting in increased costs of travel to 
the public, and thus should be 
eliminated. 

FAA Response: The FAA recognizes 
that'the DFDR enhancements proposed 
by this rule may be costly and may not .. 
provide immediately recognized 
benefits. However, cost alone cannot 
justify ignoring the potential safety gain 
represented, by the improvements 
required by this rule. The FAA has 
determined that this final'mle should be 
promulgated as in the public interest/ 
and RAA has not submitted sufficient 
justification to show that it is not in the 
public interest. No changes were made 
as a result of this comment. 

The An-Line Pilots Association 
(ALPA) agrees with the proposal except 
for the proposed compliance period, 
and suggests that the FAA contact FDR 
and FDAU manufacturers directly to 
validate the economic information 
supplied in the NPRM. The commenter 
believes that the four year compliance 
period outlined in the proposed rule for 
the retrofit of FDR's is too long, and that 
three years is more appropriate. 

FAA Response: The FAA relied 
heavily on the industry members of the 
ARAC working group to supply accurate 
economic information, mcluding^costs 
of parts, labor; and aircraft down time. 
The information was provided in 
aggregate form based on major cost 
components, not in detail. Therefore, 
contacting the manufacturers of specific 
parts such as the FDR's and FDAU's 
would not yield useful additional 
economic information. During 
development of the proposal, the ARAC 
working group discussed extensively 
the most appropriate compliance 
period—one that would be practical 
both technologically and economically. 
Manufacturers and operators, argued that 
four years is necessary to redesign any 
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affected areas, and to incorporate any 
needed retrofits into a regular 
maintenance schedule in order to : 

minimize the down time required for ^ 
installation of DFDR enhancements. The 
FAA also notes that the required, 
upgrades may be accomplished 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 as a .'. 
result of this comment. _y \ 

. General Aviation Manufacturers 
Association (GAMA) comments that the 
FAA has gone beyond the scope of the *" 
NTSB recommendations by including 
10 to 19 passenger airplanes in the 
NPRM. GAMA also states that it 
considers the requirements proposed•' 
not to be cost beneficial, and thus a final 
rule should not be published. GAMA . 
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 being monitored. The 
commehter states .that, axegulatpry 
analysis is not provided for newly -' 
manufactured airplanes and feels this is 
necessary by law and is essential.-
GAMA also disagrees with the FAA's 
conclusion that die cost of developing a 
256 wprd per second recorder is 
insignificant. It cites the requirement to 
develop standards through comroittees, 
and the issue of possible import design 
and data correlation as additional cost 
burdens. GAMA comments that the 
FAA hignlights the benefits of the 
NPRM and downplays costs, and that '.. 
me proposal does not adequately 
quantify the benefits. The FAA should 
be required to conduct a full and 
complete cost analysis of the total 
NPRM impact prior to issuing a final 
rule. GAMA further maintains that 
although Jhe FAA states that no 
disharmony is created in the proposal, 
it disagrees, and lists areas of possible 
conflict as parameters 40,41,42, and 

44.' . -
GAMA also comments that the NPRM 

should include rule language that would 
exclude retrofit requirements for 
existing airplanes operated under part 
135 for on-demand service, and. would 
exclude those newly manufactured 
airplanes to be operated under part 135 . 
for on-demand service. Likewise, the 
commehter states that the proposed _;. 
amendments should include language 
that the amendments would not apply . 
to any airplane type certificated for nine 
or fewer passenger seats or any 
rotorcraft. ^_ . 

GAMA also comments that several of 
the parameters' names or corresponding 

remarks are ambiguous and need to be 
further clarified. It further comments 
that the rule language should be 
changed to include in the rule text the 
appendix remarks concerning flight 
control breakaway capability; suggests 
that the dual coverage requirement for 
conventional axes be deleted; and 
suggests that the requirement for 
recordation apply to only aircraft axes 
that are augmented. 

For newly manufactured airplanes, 
GAMA believes there are differences 
between parameters.that some operators 
have chosen to record and proposed 
parameters 58-88. GAMA asks whether 
operators must cease recording 
parameters of choice or those required 
in the JAR-Ops and/or ED-55, and 
instead r̂ecord the proposed extended 
parameters. GAMA believes clarification 
is needed regarding these issues. 

FAA flesponse; As explained in the 
NPRM, when the NTSB made its 
recommendations in February 1995, the 
FAA had not yet issued its rule that 
requires most airplanes that have 10-19 
seats that formerly'operated under part 
135 to comply with the requirements of 
part 121 beginning in March 1997. 
Because the-purpose of that'rulemaking 
action was to establish "one level c-f 
safety," the NPRM associated with this 
final rule, and all rules developed from 
this point forward, reflect that agency 
policy. Recognizing the differences 
between larger airplanes operating , 
underpart 121 and those designed to 
carry 10-19 passengers, the FAA 
developed a special section in the 
NPRM to specifically address the flight 
data recorder requirements for these 
airplanes. The ARAC working group -
discussed and decided that the intent of 
the NTSB recommendations was to 
capture all airplanes regularly used in 
commercial service, including those 10-
19 seat airplanes that began operating 
under part 121 in March 1997. 

The FAA recognizes that increasing 
the number of recorded parameters.may 
not realize an immediate safety return, 
but maintains that the information 
collected will aid in accident and 1 

incident investigations, and will help ; 

detect trends so corrective measures can 
be taken before an accident occurs. The 
FAA also maintains, that as more 
information is recorded, the occurrence 
of unexplained accidents and incidents 
will decrease. 

Regarding the commehters statements 
addressing the cost/benefit analysis, an 
analysis for newly manufactured . . . 
airplanes, costs associated with 
developing a 256 word per second 
recorder, and other cost burdens: these' 
and other comments concerning 
economic impact are discussed further 

in the Regulatory Evaluation section of -
this preamble. , 

The FAA disagrees that disharmony is 
created in the proposal, and notes that 
harmonization does not mean 
identicality. The final rule is as similar 
as practicable with international 
standards, where they exist, and goes ; 
beyond international standards only to 
accommodate the NTSB 
recommendation, which is the original 
basis for this rulemaking action. 

The FAA disagrees that the proposed 
rule language should be changed to 
exclude retrofit requirements for . 
existing airplanes operated under part 
135 for on-demand service. As 
proposed, the rule is not applicable to 
these airplanes. Only those part 135 
airplanes that operate scheduled, 
commuter operations that have 
transferred to part 121 as of March 1997 
will be subject to retrofit requirements 
in this rule. The FAA also disagrees that -. 
the proposed rule language should be 
changed to exclude newly manufactured 
airplanes that will be operated in on- : 
demand service. For reasons stated in 
the preamble to the NPRM, the FAA . 
finds that all airplanes affected should 
comply with the new regulations, 
regardless of the nature of their 
operation. The FAA disagrees with the 
commenter's suggestion that language 
be added to exclude airplanes 
certificated for nine or fewer passenger 
seats and all rotorcraft. Section 135.152 
does not apply to. airplanes with nine or 
fewer passenger seats, and the proposed 
language in § 135.152(f) applies only to 
airplanes thaUwould be required to be 
equipped in accordance with §§135.152 
(a) or (b), as appropriate. 

With respect to the commenter that ' 
some of the parameter name and 
corresponding remarks are ambiguous, 
the FAA notes that the names and . 
remarks have evolved over time and are 
generally accepted by industry. The 
names and remarks were discussed 
during the ARAC working group 
meetings in which GAMA participated. 
No technical concerns over the names of 
the parameters were raised by the . 
commenter at the time or subsequently 
by any other commenter. The nature of 
the commenter's questions concerning 
specific parameter names will be 
considered in preparation of the 
Advisory Circular already under 
development. 

The FAA disagrees that the text 
contained in the appendix "Remarks" 
column should be incorporated into the : 
rule language for flight control 
breakaway capability parameter. The ; 
FAA has determined that this addition 
wpuWbeconfusiiig;for a single 
parameter and that the text should 
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remain in the "Remarks" column of the 
appendix. 

The FAA.disagrees that the dual. 
coverage requirement for conventional 
axes should be deleted and that the 
requirement for recordation should 
apply to only aircraft axes that are 
augmented. The FAA finds that both of 
these requirements are needed to meet 
the NTSB recornmendations. " 

- Regarding the issue of recording 
required parameters rather than 
recording parameters of choice (or those 
required in the JAR-Ops and/or ED-55), 
the final rule states the parameters that. 
must he recorded in each appropriate 
section. An operator may choose to ! 
record parameters beyond those 
required, but must record the required 7 
parameters. The FAA acknowledges that 
some operators may have to change the 
parameters currently being recorded, 
unless an operator chooses to replace its 
equipment for that with greater 
capacity. 

The National Air Transportation 
Association (NATA)cbmments that ; 
proposed § 1351152 should be revised in 
the final rule to differentiate the 
applicability of the new requirements by 
"kind of operation" in which a 10 to 30 
seat airplane is used. It also comments 
that the final rule language should be 
clarified concerning its-applicability to 
10 to 30 seat airplanes used in part. 135 
on-demand operations. The FAA is 
unable to understand clearly NATA's 
comment regarding proposed 
regulations for airplanes brought onto 
the U.S. register on or before October 11, 
1991. The FAA concludes that NATA is , 
suggesting that affected commuter . 7. 
airplanes operated under § 121.344a that 
are brought onto the U.S. register after 
October 11,1991, should be required to 
meet only existing part 135 
requirements. NATA appears to believe 
that there is no justification in requiring 
two sets of regulations for the same 
airplane type simply because of • ' • 
registration date, and suggests that the..' 
October 11,1991, date be deleted and 
that the date of manufacture be used .] 
instead. NATA agrees" with the 
exclusion of rotorcraft and airplanes 
certificated with nine or fewer 
passenger seats from the regulations, but 
feels that the term "inultiengine," which 
is included in current § 135.152 (a) and 
(b), should be included in proposed 
§§ 135.152 (i)and (j).. 
\ FAA Response-J^he FAA appreciates'. 

the NATA comment but it does not 
agree that applicability is an issue for 
this final rule. The FAA recently 
promulgated new part 119, which 
determines the type of operation that is 
applicable to an on-demand or 
commuter operation. When using the 

definitions of part 119, it is clear that 
§ 135.152 applies to on-demand . \ : 
operators of the 10-30 seat airplanes, 
and that § 12i.344a appUes'to scheduled 
commuter operators. The FAA 
acknowledges that DFDR's do not in and 
of themselves prevent accidents; they 
are used as an investigative tool When 

. accidents or incidents occur. However, 
it does "not agree that continuing'to 
obtain the current .tevel of information 
required to be recorded by § 135.152 1 

without obtaining any new information . 
is acceptable for future accident 
investigation. Similarly, the FAA does 
not agree with NATA that the term . 
"multiengme" should'beihcludedin 
the new §§ 135.152 (i) and (j) for certain 
newly manufactured airplanes. In its '• 
deliberations, the FAA decided that a 
new, single-engine, turbine-powered 
airplane capable of carrying 10 to 30 
passengers should meet the same 
standard as the multiengine airplane 
carrying the same number of passengers. 
Since NATA hasmot submitted any 
additional justification that would 
warrant different treatment of these 
airplanes, no changes were made as a 
result of this comment •• 

The Air Transport Association (ATA) 
generally supports the proposed rule, . 
but expresses disagreement "in the.'" 
following areas. ATA comments that , 
because the FAA proposes.more 
parameters than are included in the 
JAR-Ops, harmonization is not 
achieved, and.suggests that the FAA 
should restrict its list of parameters to, 
those required by European standards, 
even if it means keeping the number of 
newly manufactured airplane DFDR : :„•., 
parameters at 57. ATA also comments 
that increasing sampling rates in newer ,. 
generation.aircraft is not cost effective 
and recommends that several 
parameters he recorded at a sampling 
rate of once per second rather than 
twice per second as proposed. (The 
specific parameters will be addressed in 
the FAA reply.) In addition, ATA 
requests clarification regarding those 
aire rafts that fall, under the requirements 
of Appendix B and have the flight 
control breakaway capability that allows 
either pilot to operate the controls 
independently. 

ATA comments that the Lockheed 
Aircraft Corporation Electra L-188 
should be included on the list of 
airplanes that would not have to comply 
With the new proposal. The L-188 is out 
of production but remains in service. 
ATA also comments that, the Loral 800 
FDR does not have the capacity to 
record.lateral acceleration at the rate of 
4 words per second, as proposed. A two-
engine airplane equipped with the Loral 
F800 is only capable of recording this 

parameter ata rate of 1 wps. ATA 
recommends that Appendix B be 
revised to allow ajrecording rate of 1 
wps for lateral acceleration for airplanes 
equipped with 32 "Wps recorders. 

Also, ATA comments that the NPRM 
does not take into account aircraft with 
specialized data acquisition that may be 
capable, for example, of recording 
primary axis controls, either by pilot 
inputs of by surface position, but is not" 
capable of recbrdingboth. ATA 
maintains that software to support this 
unique system is hot available, which 
would result in the need to install 
extensive rewiring and expensive 
hardware. 

ATA also comments that some of tie" 
accuracies listed in the NPRM for 
certain parameter sources differ from 
the accuracy as defined by the aircraft 
manufacturer, and suggests that when 
this happens, the manufacturer's 
accuracy should apply over the affected 
range. • 

ATA comments that some operators 
have established their DFDR 
Maintenance Programs using the current 
Appendix B parameter numbers for 
tracking and compliance purposes. ATA 
recommends that the final rule allow 
those operators that have a parameter-
number-based FDR maintenance 
program to add the new parameters 
(numbers) to the original list, their 
maintenance" manuals, and word cards. 

ATA states that the FAA's time frame 
for complianceis more reasonable than 
that proposed in the NTSB 
recommendations, but stiU maintains 
there will be a tremendous burden on 
-manufacturers, operators, and suppliers, 
as well as the FAA. Although FAA ; 
rejected ATA's earlier recommendation 
to establish a phased compliance 
schedule, ATA now suggests the FAA 
should survey operators annually after 
the effective date of the rule to 
determine the status of operator retrofit 
programs. -

ATA states that with a few ' : 

exceptions, its cost estimates generally 
agree with the data presented by the 
FAA hi the proposed rule. It states; - : 

however, that some costs were not 
addressed in the NPRM, and 
consequently, ATA feelsthe FAA's cost 
estimates underestimate the total 
program costs. . 

FAA Response: The FAA disagrees 
that disharmony occurs as a result of . 
this final rule. The ARAC working 
group made every effort to make the 
proposal identical, where applicable, to 
the requirements of ED-55. However, 
the FAA has determined that those 
requirements are insufficient to satisfy 
NTSB recommendations for U.S. 
operators, and has thus provided some 
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a d d i t i o n a l r e q u i r e m e n t s . T h e F A A 

r e c o g n i z e s t h a t t h e r e m a y b e o t h e r . , 

a l t e r n a t i v e s t o o b t a i n d a t a , b u t n o 

c o m p r e h e n s i v e a l t e r n a t i v e t h a t w o u l d 

m e e t t h e N T S B recommendations h a s 7 

b e e n p r e s e n t e d , n o r c o s t d a t a s u b m i t t e d 

f o r c o m p a r i s o n . T h e p r o p o s e d s a m p l i n g 

, r a t e s , resolution r e a d o u t s , a n d . 

p a r a m e t e r l i s t i n t h e N P R M . w e r e 

d e v e l o p e d w i t h i n p u t f r o m i n d u s t r y -

r e p r e s e n t a t i v e s , t h e F A A , a n d t h e N T S B . 

T h e F A A h a s d e t e r m i n e d t h a t -

j u s t i f i c a t i o n p r o v i d e d b y A T A i s n o t 

s u f f i c i e n t t o c h a n g e t h e p r o p o s a l . 

T h e F A A a g r e e s t h a t t h e L o c k h e e d 

A i r c r a f t C o r p o r a t i o n E l e c t r a L - l 8 8 

s h o u l d b e i n c l u d e d i n t h e l i s t o f 

a i r p l a n e s t h a t n e e d n o t c o m p l y w i t h 

t h e s e a m e n d m e n t s , a n d t h e a p p l i c a b l e . . 

s e c t i o n s h a v e b e e n revised i n t h e final ' 

r u l e . \ • 

T h e ; F A A d o e s n o t a g r e e t h a t t h e L o r a l -

F 8 0 0 i s i n c a p a b l e o f r e c o r d i n g 4 

s a m p l e s p e r s e c o n d ( t h e F A A a s s u m e s 

A T A m i s q u o t e d t h e NPRM w h e n i t s a i d .i 

4 w o r d s p e r s e c o n d ) , a s p r o p o s e d . 

A c c o r d i n g t o t h e m a n u f a c t u r e r o f t h e ; 

F 8 D 0 r e c o r d e r , l a t e r a l a c c e l e r a t i o n c a n 

b e recorded a t 4 s a m p l e s p e r s e c o n d i f 

a n o n r e q u i r e d p a r a m e t e r i s r e m o v e d \ 

from t h e i n p u t t o t h e recorder, a n d t h e 

e x i s t i n g s p a r e c h a n n e l s a r e u s e d . 

R e g a r d i n g s p e c i a l i z e d e q u i p m e n t 

c o n f i g u r a t i o n s , t h e F A A r e q u e s t e d f o r 

s p e c i f i c c o m m e n t from T W A a n d o t h e r V 

o p e r a t o r s t h a t m a y find t h e m s e l v e s i n 

u n i q u e c i r c u m s t a n c e s . A l t h o u g h t h e 

A T A c o m m e n t p o i n t s o u t a u n i q u e . 

p r o b l e m w i t h s p e c i a l i z e d F D A U ' s , t h e 

. l i m i t a t i o n s a r e o f r e c o r d i n g s y s t e m 

c a p a c i t y c a u s e d b y o u t - o f - d a t e s o f t w a r e . 

T h e F A A i s n o t i n c l i n e d t o r e v i s e t h e . 

p r o p o s e d r u l e i n s u c h a w a y t o 

e n c o u r a g e t h e c o n t i n u e d u s e o f o l d , 

i n s u f f i c i e n t s o f t w a r e . T h e F A A d o e s 

a c k n o w l e d g e t h a t e x t e n u a t i n g 

c i r c u m s t a n c e s m a y o c c u r , a n d s o m a y . 

c o n s i d e r e x e m p t i o n s r e q u e s t i n g relief . 

f r o m t h e r e c o r d a t i o n o f s p e c i f i c 

p a r a m e t e r s i f a n o p e r a t o r c a n s h o w t h a t " 

a l l e f f o r t s t o r e a r r a n g e n o n r e q u i r e d i 

p a r a m e t e r s a n d s o f t w a r e " f i x ' ' s o l u t i o n s 

h a v e b e e n e x h a u s t e d , a n d t h a t t h e o n l y ". ' 

s o l u t i o n w o u l d b e a n e x p e n s i v e 

e q u i p m e n t u p g r a d e . - J - . 

T h e F A A a c k n o w l e d g e s t h a t s o m e o f 

t h e a c c u r a c i e s l i s t e d a r e n o t t h e s a m e a s 

t h o s e l i s t e d b y t h e m a n u f a c t u r e r s " , b u t 

m a i n t a i n s t h a t t o a c h i e v e m e m i n i m u m 

l e v e l o f s a f e t y p r e s c r i b e d b y t h e r u l e , ' 

a n d t o m a i n t a i n t h e c o n t i n u i t y o f 

r e c o r d e d d a t a , t h e F A A m u s t e s t a b l i s h 

t h e s t a n d a r d s , n o t t h e i n d i v i d u a l 

m a n u f a c t u r e r s . . 

T h e c o m m e n t c o n c e r n i n g o p e r a t o r 

m a i n t e n a n c e p r o g r a m s i s n o t a f l i g h t 

d a t a r e c o r d e r i s s u e , a n d i s b e y o n d t h e ; 

s c o p e o f t h i s r u l e m a k i n g a c t i o n . T h e 

c u r r e n t r u l e d o e s n o t p r o h i b i t , a n d t h e 

N P R M d i d n o t p r o p o s e t o p r o h i b i t t h o s e 

o p e r a t o r s w i t h a p a r a m e t e r - n u m b e r -

b a s e d F D R m a i n t e n a n c e p r o g r a m from 

a d d i n g n e w p a r a m e t e r s ( b y n u m b e r ) t o 

t h e o r i g i n a l l i s t , t h e i r m a i n t e n a n c e 

m a n u a l s , o r w o r d c a r d s . 

R e g a r d i n g t h e c q m m e n t e r ' s s u g g e s t i o n 

t o s u r v e y o p e r a t o r s a n n u a l l y a f t e r t h e 

e f f e c t i v e d a t e o f t h e r u l e t o d e t e r m i n e 

t h e s t a t u s o f o p e r a t o r r e t r o f i t p r o g r a m s , 

t h e F A A f i n d s t h a t t h e e x e r c i s e w o u l d 

s e r v e n o u s e f u l p u r p o s e a n d w o u l d 

require a d d i t i o n a l resources a n d : 

p a p e r w o r k . O p e r a t o r s m a y s u b m i t t h e i r 

D F D R r e t r o f i t s t a t u s a t a n y time o n a 

v o l u n t a r y b a s i s . J D u r i n g w o r k i n g g r o u p 

d i s c u s s i o n s , i t w a s d e c i d e d t h a t a 

p h a s e d - i n c o m p l i a n c e s c h e d u l e w o u l d 

n o t b e n e c e s s a r y b e c a u s e a f f e c t e d 

a i r p l a n e s c o u l d b e r e t r o f i t t e d w i t h a n y 

n e w l y r e q u i r e d e q u i p m e n t a t t h e time o f 

a h e a v y m a i n t e n a n c e c h e c k . A s e p a r a t e " 

D F D R retrofit, s c h e d u l e c o u l d c o n f l i c t 

w i t h o t h e r e s t a b l i s h e d m a i n t e n a n c e 

s c h e d u l e s a n d i n c r e a s e c o s t s . „ v 

D i s c u s s i o n o f e c o n o m i c c o m m e n t s 

c a n b e f o u n d i n t h e R e g u l a t o r y 

E v a l u a t i o n s e c t i o n o f tihis p r e a m b l e . 

E x c e p t w h e r e n o t e d a b o v e , n o c h a n g e s 

w e r e m a d e a s a r e s u l t o f t h i s c o m m e n t . 

T h e N a t i o n a l T r a n s p o r t a t i o n S a f e t y 

B o a r d d i s a g r e e s w i t h t h e F A A ' s v ; 

p r o p o s e d c o m p l i a n c e d a t e s f o r n e w l y 

m a n u f a c t u r e d a n d e x i s t i n g a i r c r a f t , a n d 

w i t h t h e i m m i m u m ^ a r a r n e t e r • 

r e q u i r e m e n t s f o r e x i s t i n g a i r c r a f t . I t a l s o 

d i s a g r e e s w i t h t h e F A A ' s d e c i s i o n n o t t o 

r e q u i r e m o r e e x p e d i t i o u s f h g h t c o n t r o l 

p a r a m e t e r u p g r a d e s f o r B o e i n g 7 3 7 

a i r p l a n e s , a s r e q u i r e d b y m e - B o a r d i n I t s 

R e c o m m e n d a t i o n A - 9 5 - 2 5 , a n d n o w 

s u g g e s t s a D e c e m b e r 1 9 9 7 c o m p l i a n c e ^ 

d a t e f o r r e t r o f i t o f t h e s e a i r p l a n e s . / 

I n a d d i t i o n , f o r n e w l y m a n u f a c t u r e d 

a i r p l a n e s , t h e N T S B c o m m e n t s t h a t 

m o s t o f t h e 8 8 p a r a m e t e r s i n c l u d e d i n 

t h e F A A ' s p r o p o s a l a r e c u r r e n t l y b e i n g , 

r e c o r d e d , o r a r e c a p a b l e o f b e i n g 

r e c o r d e d w i t h l i t t l e c o s t j b y e x i s t i n g 1 

F D R s y s t e m s , t h e r e f o r e , t h e N T S B 

b e l i e v e s J h a t t £ e r e ' d p e a h ^ 

a j u s t i f i a b l e t e c h n i c a l o r e c o n o m i c 

r e a s o n f o r n o t requiring a f u l l 8 8 -

p a r a m e t e r i n s t a l l a t i o n o n n e w l y 

m a n u f a c t u r e d a i r c r a f t b y 3 y e a r s a f t e r 

t h e d a t e o f t h e final r u l e . * : ; 

T h e N T S B a l s o c o m m e n t s t h a t t h e : ; 

p a r a m e t e r " O v e r s p e e d . W a r n i n g " s h o u l d 

b e a d d e d t o t h e p a r a m e t e r l i s t for n e w l y 

m a n u f a c t u r e d a i r p l a n e s , a n d t h a t t h e - \ . "'-

final d a t e s h o u l d e x p l a i n i n g r e a t e r ' 

d e t a i l t h e s i g n i f i c a n c e o f t h e . ~ 

A p p e n d i c e s H e a d e r , w h i c h r e a d s " T h e 

r e c o r d e d v a l u e s m u s t m e e t t h e 

d e s i g n a t e d r a n g e , r e s o l u t i o n a n d 

a c c u r a c y r e q u i r e m e n t s d u r i n g d y n a m i c 

a n d s t a t i c c o n d i t i o n s . A l l d a t a r e c o r d e d 

m u s t c o r r e l a t e i n t i m e t o w i t h i n o n e 

s e c o n d . " T h e N P R M d o e s n o t m a k e i t 

c l e a r t h a t t h i s s t a t e m e n t m a y h a v e a 

. s i g n i f i c a n t i m p a c t o n s o m e e x i s t i n g 

a i r p l a n e s w i t h F D R p a r a m e t e r s t h a t d o " 

n o t r e f l e c t tile a c t u a l c o n d i t i o n o f t h e 

a i r c r a f t d u r i n g c e r t a i n d y n a m i c ^ -

c o n d i t i o n s . C e r t a i n d a t a m a y n o t b e 

r e c o r d e d a c c u r a t e l y d u e t o filtering t h a t ; 

t a k e s p l a c e p r i o r t o r e c o r d i n g . V ' " ' 

, T h e N T S B w o u l d l i k e t h e F A A t o , 

c h a n g e t h e p r o p o s e d l a n g u a g e t o r e q u i r e 

n o n - F D A U e q u i p p e d a i r c r a f t t o b e 

e q u i p p e d w i t h F D A U ' s a n d b e l i e v e s t h a t 

t h e b e n e f i t w o u l d j u s t i f y t h e a d d i t i o n a l 

$ 5 0 , 0 0 0 p e r a i r c r a f t c o s t o f t h i s r e t r o f i t . 

A d d i n g a F D A U e n a b l e s t h e r e c o r d i n g o f 

a l l t h e F D R p a r a m e t e r s r e c o m m e n d e d 

b y t h e B o a r d i n R e c o m m e n d a t i o n 9 5 -

2 6 . I t w o u l d a l s o p r o v i d e r e s e r v e 

c a p a c i t y f o r f u t u r e F D R p a r a m e t e r n e e d s 

t h a t r h a y b e c o m e n e c e s s a r y i n t h e f u t u r e 

a s a r e s u l t o f a c c i d e n t i n v e s t i g a t i o n s 

a n d / o r t e c h n o l o g y a d v a n c e m e n t s . 

I n a d d i t i o n t o t h e 1 9 9 7 c o m p l i a n c e 

d a t e f o r B o e i n g 7 3 r e t r o f i t s a n d t h e 3 - / : ' 

y e a r c o m p l i a n c e d a t e f o r n e w l y 

m a n u f a c t u r e d a i r p l a n e s , t h e N T S B 

s u g g e s t s t h a t i n d u s t r y s h o u l d b e a b l e t o 

r e t r o f i t t h e a f f e c t e d e x i s t i n g fleet w i t h i n 

2 y e a r s from t h e i s s u a n c e o f t h e final 

r u l e , r a t h e r t h a n t h e 4 y e a r s p r o p o s e d i n 

N o t i c e 9 6 - 7 . . 

FAA Response: T h e F A A h a s f u l l y 

e x p l o r e d w i t h A R A C t h e N T S B 

r e c o r n m e n d a t i o n s c o n c e r n i n g t h e -

B o e i n g 7 3 7 a n d a " 2 - y e a r v e r s u s 4 - y e a r '. 

c o m p l i a n c e d a t e . D u r i n g t h e c o u r s e o f 

t h e A R A C w o r k i n g g r o u p d e l i b e r a t i o n s , 

t h e a i r c r a f t m a n u f a c t u r e r s p r e s e n t e d a n d 

j u s t i f i e d a r g u m e n t s t h a t t h e y w o u l d 

n e e d m o r e t h a n 3 y e a r s t o i n c o r p o r a t e 

t h e e n g i n e e r i n g d e s i g n s n e c e s s a r y t o 

a c c o m m o d a t e t h e p r o p o s e d p a r a m e t e r s 

t h a t a r e b e y o n d t h o s e l i s t e d i n E T > - 5 5 . 

T h e F A A p u b l i s h e d t h e r e s u l t o f t h o s e 

d e l i b e r a t i o n s i n t h e N P R M , w h i c h 

p r o v i d e d t h e r a t i o n a l e f o r t h e s e " 

p r o p o s a l s a n d t h e r e t r o f i t o f t h e e x i s t i n g 

f l e e t T h e a v i a t i o n i n d u s t r y p r o v i d e d 

i n f o r m a t i o n t h a t i n d i c a t e d a 2 - y e a r 

r e t r o f i t s c h e d u l e w o u l d b e p r o h i b i t i v e l y 

c o s t l y , a n d t h a t i t m a y b e \ ' H 

t e c h n o l o g i c a l l y i m p o s s i b l e t o c o m p l e t e ; ; 

a f l e e t retrofit i n l e s s t h a n 4 y e a r s . I n 

a d d i t i o n , a m a n d a t o r y 2 - y e a r r e t r o f i t 

s c h e d u l e w o u l d h a v e h a d a m a j o r e f f e c t 

o n t h e t r a v e l i n g p u b l i c d u e t o 

u n s c h e d u l e d g r o u n d i n g s o f a i r p l a n e s 

t h a t w o u l d b e n e c e s s a r y t o r h e e t t h e 

requirement D u r i n g A R A C d i s c u s s i o n s , : 

i n d u s t r y a n d t h e F A A f o u n d t h a t a 2 - S 

y e a r r e t r o f i t w o u l d b e b u r d e n s o m e , a n d . 

d i s c u s s e d w h e t h e r a f a s t e r r e t r o f i t 5" 

w o u l d r e s u l t i n e x p e n d i t u r e s t h a t w o u l d 

u n d e r m i n e s e p a r a t e a t t e m p t s t o find t h e 

c a u s e o f i n c i d e n t s a n d a c c i d e n t s . 

F i n a l l y , t h e F A A d e t e r m i n e d t h a t a 4 -

y e a r c o m p l i a n c e time w o u l d p e r m i t t h e 

o p e r a t o r s t o s c h e d u l e D F D R retrofits < 

d u r i n g a m a j o r m a i n t e n a n c e c h e c k , e . g . , 
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a ' 'D" cheek,.while the.aircraft isat a 
maintenance facility that has the . 
equipment and technical capability to 
perform the installation and the 
modifications to. the airframe. The NTSB 
has presented no new persuasive 
arguments that would justify changing 
the proposal. j . > . . 

Since the Pittsburgh (Aliquippa) 
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 hasiecently . 
introduced changes in the Boeing 737 
rudder system that it believes will 

-prevent future rudder-induced rollover 
accidents. The FAA acknowledges the 
merits, of the Boeing program and notes 
that such activities could be cut short if 
time and resources had to be directed 

- toward meeting an accelerated DRDR 
retrofit schedule. At best, the recording 
of additional parameters may highlight . 
where a problem exists. The rudder • 
redesign efforts of BoeingrhowSver, are 
apositive action that-might prevent 
future accidents, add care must be taken 
notto inhibit such-actions 
unnecessarily. 

At the 1995 public hearing on flight 
data recorder upgrades, the FAA stated 
that at hoped that airlines would not; 
wait;for a government mandate before 
upgradingrecorders. The FAA has -
received information that at least one 
major operator of Boeing 737 airplanes . 
hasah-eady made a substantial : '~ 
commitmentto upgrading its airplanes 
before the compliajice date mandated in 
this rule. The FAA applauds this 
dedication to an important safety 
initiative and encourages equally 
aggressive compliance schedules from, 
other operators. '.*. . 

The Board's suggestion to add to the 
parameter list of "Overspeed Warning'' 
was not raised during the NTSB's t ,. : 

participation in the ARAC working 
group. The FAA is not including 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 
adding the parameter in future 
rulemaking. . 

The NTSB requests a more detailed 
explanation of the Appendices Header 
that, as proposed, reads: '.'The recorded 
values must meet the. designated range, 
resolution and accuracy requirements 
dining dynamic and static conditions. .-, 

. All data recorded must correlate in time 
^ to-wilhin one second:." The FAA added 
the requirement for a dynamic test 
condition to ensure accurate dynamic 

: recordingof aircraft performance. This 
requirement was necessary to preclude 

. the presumption that information that 
may be obtained from filtered or 
modified signals. Correlation must be 
within one second between recorded 
data and actual performance. The FAA 
agrees that further explanation of .these 
tests.is needed, and intends to address 
the test procedures in an upcoming 
Advisory Circular to clarify the 
recording of dynamic and static V 
conditions, and bther acceptable means 
of compMance with the rule. , 

The originalNTSB recommendations, 
didnot fully recognize the considerable 
constraints of DFDR retrofit of older .. 

. .airplanes that are out of production and 
are not/equipped with flight data 
acquisition units (FDAU's), and for 
transport category airplanes whose type 
certificates apply to airplanes still in 
production. The NTSB did not 
recommend that BEhparameter recorders 
beinstalledinthoseairplanes.:The •:, , 
ARAC team discussed the differences 
between FDAU-equipped and non-
FDAU-equipped airplanes and n 
recognized that the NTSB 
recommendation could not be fully 
accommodated without a FDAUTetrofit 
of older airplanes. However,, the costs 
related to redesign and retrofit were 
found to be excessive when compared to 
the benefits gained in older, less 
complex airplanes. Therefore, the ARAC 
team recommendeddifferent retrofit 
requirements for tln^Ldifferent; 
categories of airplanes*;depending on ; 
their age and equipment already 
installed. Those-categories and 
requirements were discussed in-Notice ^ 
No. 96-7, and are summarized hta chart 
printed in this preamble. The FAA has 
fully debated this issueand disagrees. , 
with the NTSB comment concerning 
FDAU retrofit of older airplanes, 
including that an:additional .350,000 
cost per older aircraft is justified. The 
FAA finds that the NTSB has submitted 
no new information that either was not 
considered by the FAA or that would 
justify developing a supplemental 
notice to incorporate this comment, No 
changes have been made as a result of 
the NTSB comment. -

Several members onstaff at the West 
Virginia University (WVU) comment > 
that a virtual flight data recorder that 
they have,been developing is capable of 
achieving the same result that an actual 
flight data recorder caniatmuchlower 
: costs to industry. Congressman Nick J. 
Rahall 0 and Senator John D. 
Rockefeller TV, both.of West Virginia, 
and the Air Transport Association , 
(AT A} submitted comments in ̂ support 
of the WVU comment. The ATA states 
that the FAA and the NTSB should fund 
this technology. 

FAA Response: The information 
presented in this comment is beyond 
the scope of this rulemaking action. It is 
ultimately the responsibility of the 
NTSB to determine whether this 
technology would be a useful accident 
investigation tool.and providethe 
necessary funding for future research. 
The commenter's suggested methods, of . 
obtainrnginforrnationfrom 'Virtual" . 
flight data recorders in lieu of the 
proposed expanded flight data 
recorders* while interesting, would not. 
satisfy the NTSB recommendations . . 
being addressed in this final rule, 
especially considering the NTSB's 
expressed need for directly recorded 
data. No change was made as a result of 
this comment. 

An individual comments that the 
FAA does not provide a cost benefit 
analysis in the NPRM. In addition, the 
commenter believes the proposed rule is 
unnecessary and will not automatically 
improve aviation safety. He presents a. 
number-of hypothetical probable causes 

- for accidents discussed in the preamble 
of the NPRM and suggests that 
improved inspection, maintenance, and 
training would better serve to prevent 
similar accidents. The commenter also 
states that it is necessary to record both" 
pilots' inputs (force and displacement) -. 
as well as the control surface, positions. 

FAA Response: The NPRM contains a 
summary of a cost-benefit comparison. 
A more complete analysis is contained . 
in the docket. The FAA disagrees that 
the proposedrule is unnecessary, -
although the immediate safety benefits . 
may not be readily apparent. Currently^ 
DFDR's are being used to aid accident ~ 
investigation. Furthermore, the FAA is 
convinced that the enhanced data . 
collection required by this rule will 
improve theaccuracy and completeness 
of accident and incident investigations: 
through the collection and analysis of 
more information. Inaddition, the FAA 
finds that the enhanced data collection 
required by this rule, and other 
Voluntary measures being implemented 
by the air carriers, will provide enough 
data to recognize, trends that may 
adversely affect flight operations in 
certain airplanes. Manufacturers and 
operators can analyze these trends and 
take'corrective measures, if necessary, to 
avoid potential accidents or incidents. 

The FAA agrees that improved 
inspection, maintenance, and training, 
are. important elements of preventing: 
accidents, but that there, is no acceptable 
substitute for the additional data that , 
will be gathered as a result of thisjrule. 

Regarding the comment on the 
requkementfor recording from the pilot 
and the copilot both force and 
displacement, me FAA maintains that . 



38372 Federal Register / Vol 62, No. 137 / Thursday, July 17, 1997 / Rules and Regulations 

the rule provides for the recording o f 
both pilots' inputs. For clarification, the. 
information in the "Remarks" column 
has been revised in the final rule. 

An individual comments that he 
would' like to see another item: added to 
the NPRM in light of therecent crashes 
of Valujet and TWA. Specifically, he 
suggests that'the rule require an 
independent, Hghtweight, stand-by 
power supply to the CVR and FDR in 
the event of main bus power failure. He 
believes that power source should be 
available fbr-5 to 10 minutes. He 
believes: that the NTSB agrees with his 
comment and asks'for consideration in 
hiture rules, if this comment cannot be 
included in this rulemaking. -. 

FAA Response: The commehter did . 
not present enough-information to 
support the idea that a standby power 
supply would be useful during a 
catastrophic failure in which the 
recording sensors are disabled or 

. destroyed. Since power sources for 
flight data recorder equipment were not 
part of the notice; the comment is -
beyond the scope of-the rule, and no 
changes were made as a result of this 
comment. 

Discussion of Comments to Proposals 
for Part 129 ... 

Airbus Industrie comments that it 
believes the most recent international 
standards; as established by IGAO,. 
should be sufficient to meet the intent 
of the NTSB recommendations, and 
believes that to.require,additional 
standards for non-U.S,;operators;would 
impose heavy retrofit costs. The 
commenter believes that most 
parameters proposed can, with currently , 
installed equipment, be either recorded 
directiy or reliably deterinmedfrom 
other datarandrequests that more 
flexibility be allowed to derive certain ~ 
parameters from other data as an 
alternative to direct recording. 

FAA Response: The ARAC working 
group made every effort to make the 
proposal identical,- where applicable, to 
the requirements of ED-55. However, 
the FAA has determined that those 
requirements, alone, are insufficient to 
satisfy the NTSB recommendations for " 
U.S.-registered airplanes. Also, the FAA 
recognizes that there may be alternative 
methods.available to obtain information, 
other than direct recording, but has 
determinedthatdirect recordation is the 
mostreliablemethod, and the best one 
to accomplish the needs of the NTSB. 
The NTSB has investigateda number of 
proposals wherein the proposed 
parameters were'derived; however, the 
NTSB was-'not .convinced that the-' 
methodology demonstrated was as 
accurate as direct recordation. No 

changes were made asa resultofthis 
comment.-' : r-1;:;. 

Lufthansa German̂  Airlines comments 
that a four-year compliance timeis-not 
sufficient to modify its fleet and 
maintains thaVataminimumi six years 
would be needed. 

FAA:-Response: The commenter did 
not indicate the size of its fleet that 
would be subject to the retrofit: 
requirements; however,"the FAA would 
like to point out that the partM29 
requirements apply only to U.S.-
registered airplanes, not toth& . 
commenter's entire fleet. The FAA 
maintains that extendingthe 
compliance time would not significantly 
reduce the cost or down time involved 
per airplane. Since the commenter 
provided no furmer information 
regarding maintenance schedules or 
whythe commenter could notmeeta 4^ 
year compliance date, no changes were.v 

made as a result of this comment. 
Japan Airlihes-Company, Ltd; (JAL)' 

comments that its Aircraft Integrated • 
Monitoring System (AIMS) FDAUis .. 
almost fully occupied by parameters 
that JAL uses for monitoring 6n-bdard 
and ground-based operations. JAL 
maintains that requiring the recordation 
of additional parameters or increasing 
sampling rates Would require 
modifications'tinciuding reviewing and 
rearranging all of the word slot 
assignments in its FDAU's) that would 
cost several million dollars and would--
require several months-to accomplish. 
JAL requests that the FAA exempt from 
the final rule those airlines that are 
currently operating with AIMS, or to 
exempt those airlines from the proposed 
increased sampling rates for DFDR 
parameters. 

FAA Response: As stated previously, 
the FAA acknowledges that some 
operatorsmay haverto change their -
preferred programming to accommodate 
recordation of the required parameters. 
The categories of aircraft retrofit created 
by this rule were chosen carefully to 
accountfor themajority ofaircraft of a ; 

certain age and equipment installations. 
The requirements were set so asto not 
require, overall equipment replacement 
for minimal gains. Accordingly .-the 
FAA cannot exempt any aircraft simply 
because it is part of an ATMS-type : 
system, as suggested by the commehter, 
without ignoring the carefully 
established categories. Moreover, JAL 
states that "most of the newly-requested 
parameters are already recorded in 
(JAL's) DFDR,*'and that compliance 
would require a rearrangement of word 
slot assignments. JAL has not shown 

.that this presents ah undue regulatory 
burden or one that was not already 

considered by the FAA in this 
rulemaking. 

The FAA again acknowledges, that . 
this rule will place some economic ;.. 
burdens on operators. Discussion of 
.comments onecpnbmic issues can be ..: 
found in the Regulatory Evaluation r 

section of this preamble. ••• 
No other comments were received ' 

pursuant to these proposals. In the 
absence of sufficient, persuasive 
justification that is necessary to change 
the proposed regulations, they are .;. 
adopted as proposed. •. 

Discussion of Comments to the SNPRM 
Two commenters stated that they _ 

support the proposals, in the SNPRM. 
TOIL submitted further comment to 

justify exemption of the DHC-6-300 
from the DFDR retrofit requirements. 
The commenter's main concern is with 
"the proposed reversal of policy 
established by Flight Standards s , 
Information Bulletin 92-09" and again 
urges the FAA to adopt its previous:. 
policy interpretation regarding airplanes 
brought onto the register after October. 
11,1991, and to codify that previous . 
policy. TOIL did notoffer commentS:on 
the proposals in the SNPRM. 

FAA Responses The commenter seems 
to have inisunderstoodthat the change 
in policy announced in the NPRM was 
a "proposed" reversal of policy. The . 

.. change in policy was a determination 
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-using 
that document. As stated in the NPRM 
and the SNPRM, the previous policy 
interpretation was found to be 
inconsistent with the text of the rule. 
The FAA cannot, in good faith, allow 
operators to continue to operate without 
complying with the rule and has made 
no changes to the'rule addressing the 
change of policy. Further explanation is 
provided in this preamble inthe 
section, ''Discussion of Policy Change" 
below. 

One individual commented that the 
rule should address alternate methods . 
of powering recording devices, stating 
that sometimes the. busses powering the 
recorders are turned off for isolation 
purposes in the event of an emergency 
that involves fire or smoke. 

FAA Response: The FAA 
acknowledges the merit of this . * 
comment; however, the issue it 
addresses is outsrde.the scope-of this 
rulemaking; it may be considered in a 
mture.rulemaking action. No changes 
were made as a result of this comment. 

RAA comments that neither the . 
NPRM nor the SNPRM have provided 
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data to suggest that adoption of the 
proposals will result in a reduction of = 
accidents, and therefore the final rule 
should not be applicable foraircraft 

^ where it is shown that disproportionate 
economic hardship would result. The; 
commenter feels that aircraft with 10 to 
19 passenger seats should be affected 
only if they are newly manufactured 
after October 11,1991 (as opposed to ". 
being brought onto the U.S. register, as 
the rule currently states). RAA 
comments that if the FAA does insist on 
adopting the rule as proposed, the 2 - -
year compliance timej stated in the 
SNPRM shouldbe revised-to 4 years^ 
staling that it doesn't make sense to 
propose a 2 year; compliance time for 
some airplanes, and 4 years for others.-

FAA Response: The FAA 
acknowledges that immediate benefits 
from this rule may;not'be readily 
recognized in terms of reducing 
accidents, and that DFDR's themselves 
can prevent accidente.'Hbwever, to' , 
respond to the NTSB'recommendations 
to provide better investigative tools for ' 
accidents and incidents, the FAA 
undertook this rulemaking action. 
Aviation industry representatives 
supplied the FAA with figures for the 
economic evaluation that was presented 
in the NPRM. The cost figures that the 
RAA submits in this Comment refer only 
to the DHG-6-300, an airplane with a 
unique combination of cost factors. The 
FAA has determined that the DHC-6 
will not have to comply with the DFDR 
requirements: Other operators that can 
justify why their airplanes should also 
be exempt, discussing the criteria 
outlined in the-preamble of-the NPRM 
and the SNPRM, may petition to have 
their airplanes added to the exemption 
paragraph in part 135^ 

The FAA agrees that the 2-year 
compliance 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 
affected airplanes will have 4 years to 
come into compliance. The compliance 
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 is. 
provided in this preamble in the 
section, "Discussion of Policy Change'" 
below. , 

The NTSB agrees with the intent of - . 
the SNPRM, but comments; that specific 
language is needed to prevent part 121 ; 
operators from operating foreign- ; - . 
registered aircraft fitted with FDR's that 
have' as few as five parameters. The 

commenter also states that the language 
intended to. correct the policy decision1' 
discussed in the NPRM and SNPRM is 
somewhat confusing. The commenter .. 
feels that exemptions to § 135.152 
should be handled through the , 
exemption process on a case-by-case 
basis rather being addressed in rule 
language, and agrees that the "out of 
production" argument is not a sufficient 
reason for exclusion. The NTSB agrees 
that the increase in the minimum FDR 
recording duration for part 135 aircraft 
from 8 to 25 hours is an appropriate and 
timely change. . 

FAA Response: The language .• i-
proposed in the SNPRMi that the flight .; 
_dara recorder requirements of §135.152 
apply to. aircraft registered outside: the 
United States but placed on the U.S. 
operations specifications of an Operator, 
is included mthe.final.rule.' In its-
comment, the NTSB indicates that . 
specific language should also be added 
to part 121 requirements to ensure that 
all aircraft operatedin part 1-21 service,;. 
including those under foreign 
registration, are-operatedin accordance 
with the flight data recorder : 

requirements of that part. The NTSB 
indicates that § 121.153 would permit 
the use of ̂ foreign r̂egistereoTaircraft that 
record only 5 -parameters, of flight data; " 
The FAA disagrees with the NTSB's 
reading of § 121.153. Paragraph (c)(2) of 
that section requires that foreign-
registered aircraft operated under part. 
121 must meet-all of-the requirements 
"of this chapter (14 CFR Chapter 1)," 
which includes all of the part 121 
requirements. Thus, any foreign- -
registered airplane-operated-under part 
121 must meet the FDR requirements as 
though the aircraft were registered in 
the United States. "• 

However, after further consideration 
the FAA has decided that § 121.344a 
should contain the same language as ;.,, . 
§ 135.152 concerning aircraft placed oh 
the operations specifications of an 
operator. The "brought on the U.S. 
register" language of §135.152 was 
repeated in new §121.344a(a), andthe " 
correction proposed for § 1351152(a) in 
the SNPRM also applies to 
§ 121.344a(a). The language is included 
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 simple fact 
that airplanes are out of production is 
not sufficient justification for their "-
exclusion from the DFDR requirements. 
The number of out of production 
airplanes stilLoperating Is significant,. 
and many airplanes have too much 

economic life remaining to allow them 
to operate with noor limited flight data 
recorders. The FAA disagrees that any 
exception to this rule be handled as 
exemptions oh a case-by-case basis. The-

FAA does not grant blanket permanent 
exemptions, andfuse of that process, 
would necessitate the reapplication of 
affected parties-every two yearsi The 
FAA does not anticipate that . 
circumstances would change so as to 
justify later the retrofit of the airplanes . 
hstedm this final rule as exempt. 
Further, because these exceptions are 
listed for aircraft types;itis more. 
efficient to list them as part of the rule . 
rather than havingindividual operators, 
apply onbehalf of themselves and all 
affected operators of a certain airplane -
type design. 

Discussion of Policy Change 
In the preamble to Notice No. 96-7, 

the FAA announced a change in policy 
jegardmgceilainairplanes that were 
brought on the U.S. register after - . 
October 11,1991 (61 FR 37154, July 16, 
1996). The language of current § 135.152 
is clear that :any; aircraft subject to that 
section that was brought onto the U.S.. 
register after that date would have to 
meet the flight data recorder 
requirements of that section. As 
explained in that Notice, there has been 
at least one previous policy 
determination that certain airplanes— 
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 
the DFDR requirements; Because of their 
previous registration. As noted, this . 
policy is inconsistent with the clear 
language of therulei and with the 
recently adopted rules makingpart 135 
scheduled commuter airplanes subject 
to part 121 beginning in March 1997. 

Comments to the NPRM and SNPRM, 
and telephone inquiries by operators, 
indicate-to the FAA that some . 
commenters thought that this is. a 
proposed policy change. Commenters 
also took the opportunity to suggest 
alternative policies to cover these 
airplanes, including a change in 
§ 135.152 to make it applicable only to 
airplanes manufactured after October 
11,1991. (See response at discussion of 
TOIL's comments, above.) Further, the 
NPRM did not contain any proposed 
compliance time for aircraft affected by 
the policy change, nor did if specifically 
indicate that the policy change affects 
all aircraft—airplanes and rotorcraft—.. 
subject to § 135.152.. 

.In the SNPRM, the FAA proposed to 
give operators that had been operating 
under the old policy two years to 
comply with the regulation. The 

http://mthe.final.rule.'
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comraenters note, however, that this 
places a burden on some operators, and 
could cause operators of certain 
airplanes that are now subject to part 
121 requirements to possibly undergo a 
second retrofit—first to meet § 135.152 
because of the policy change and again 
to meet § 121.344a. r : 

TheRAA agrees that the proposed 
compliance time of two years may be 
short; and understands the confusion 
that resulted from the change in policy 
being announced in the. NPRM and 
discussed again in the SNPRM.; 
Accordingly, the policy change is 
effective on the effective <late of this 
final rule. Operators of airplanes or 
rotorcraft that were operating pursuant 
to the bid policy will have'four years 
from the effective date of this rule in 
which to comply with,.§ 135.152. 
Affected operators should note, 
however, that there îs no change to the 
rule language of § 135.152 to indicate 
that this compliance period exists* The 
FAA found that a change in the rule 
language could be interpreted to apply 
to all operators, rather than those -
affected by the policy change; the 
compliance date proposed in the 
supplemental notice is not. adopted in 
this fipal rule. 

(1) The Lockhead Aircraft Corporation 
Electra 1^188 airplane was added to the 
list of airplanes that need not comply 
with proposed §§ 121,344 and 125.226, 
but must continue to comply with 
§ 121.343 or 125.225, whichever is -
appropriate:, ; 

(2) The reference to Faircbild Aircraft, 
Inc. FH 227 was corrected to reflect the 
manufacturer of the FH 227 is Faircbild 
Industries; 

(3) In all appendices, the following 
comment was addedto the Remarks 
column forParameter#88: For airplanes 
that have a flight control break away 
capability that allows either pilot to 
operate the controls independently, 
record both control force inputs. The -
control force inputs may be samples. 
alternatively once per 2 seconds to 
produce the sampling interval of 1; • 

(4) Technical changes to the 
appendices, mcludmg.sampling rates; 
and • v . 

(5) Typographical errors were. 
corrected, and minor editorial changes 
were incorporated; 

As a result of the SNPRM and ^ 
comments to the SNPRM,the. following 
changes were made: 

(1) Proposed §121.344a(a) and 
comment §.135.152(a) were revised to 
include turbine-engine-powered 
airplanes having a passenger seating 
configuration, excluding any required 
crewmember seat, of 10 to 19 seats, that 

Changes Adopted hi the Final Rule 
As a result of comments to the NPRM 

the following changes were made: T 

F l i g h t D a t a R e c o r d e r U p g r a d e R e q u i r e m e n t s 

were brought onto the U.S. register after, 
or that were registered outside the .... 
United States and added to the 
operator's U.S. operation specifications > 
after, October 11,1991; 

(2) Section 135.152(k) was added to 
state that the deHavilland DHC-6 (The 
Twin: Otter) au^lanenw 
with DFDR rules. Parts 121 and 125 
already included exception paragraphs; 
the DHC-6 was the only part 135 
airplane for which justification was . 
shown to grant noncompliance; 

(3) References in part 135 to 8 hours 
of reqordedaircraft operation were 
revisedto read 25 hours, which reflects; 

the current industry standard; and ; 
(4) The rule language proposed in the 

SNPRM to allow a 2 year compliance [ 
time for airplanes currently not in 
compliance was not adopted in the final 
rule. These aircraft werepperatihg a 

without DFDR's based on a previous 
policy interpretation, the reversal of 
which was announced in the preamble 
of the NPRM. The policy interpretation 
was changed to be consistent with the 
current rule language, and no change in . 
the rule language is necessary. 

(5) Each of the exemption paragraphs 
has been revised to indicate that the 
exemption applies only to aircraft 
manufactured before the effective date 
of this final rule. 

Category 1 
No F D A U * . mfd on or.before 1 0 / 

1 1 / 9 1 
Category 2 

F D A U mfd on or before 1 0 / 1 1 / 9 1 

. Category 3 
F D A U , mfd after 

; 1 0 / 1 1 / 9 1 

: Category 4 
F D A U , mfd 3 (or 5) years after 

final rule r 

CURRENT PARAMETERS 

1 1 parameters 1 7 parameters Up to 29 parameters 2 9 parameters 

PROPOSED PARAMETERS \ 

1 7 / 1 8 parameters 1 7 - 2 2 parameters 34 parameters 5 7 parameters (3 years) 
88 parameters (5 years) 

AIRPLANES 

1 9 2 9 airplanes o v e r . 30 seats; 
7 2 7 , 7 3 7 , . D C - 8 , D C - 9 , F - 2 8 . . 

1 3 6 0 airplanes over 30 seats 
704 turboprops 
A - 3 2 0 , 7 3 7 , 7 4 7 , 7 5 7 , 7 6 7 , DC-r 

1 0 , F - 2 8 , . MD-80 , A T R - 4 2 , 
E M B - 1 2 0 , S A A B 340, D H C - 8 , 
L - 1 0 1 1 

1 0 3 6 airplanes over 3 0 seats 
6 7 3 airplanes 1 0 - 1 9 seats 
2 7 7 airplanes 2 0 - 3 0 seats 
7 3 7 . 7 4 7 , 7 5 7 , 7 6 7 , 7 7 7 , F - 1 0 0 , 

M D - 1 1 , MD-80 , MD-88 , M D -
9 0 , A T R - 7 2 -

All newly manufactured airplanes•: 
Existing derivatives and any new 

type .certificates 

*FDAU=Fligrrt Data Acquisition Unit 

International Compatibility 
The FAA has reviewed corresponding 

International Civil Aviation 
Organization regulations and Joint 
Aviation Authority regulations, where • 
they exist. Any differences between 
those documents and these regulations 
are of a minor, technical nature, and are 

deemed insignificant. As noted in the 
discussion of comments, the review, 
included, the technical material for 
parameters numbered 1 through 5 7 . 
Beyond parameter 5 7 , no international 
standards exist. The differences noted 
above will hot adversely affect-
harmonization. ; --.. ' 

Paperwork Reduction Act 
This final rule contains information, 

collections which are subject to review 
by OMB under the Paperwork 
Reduction Act of 1995 (Pub. L. 104-13). 
The title, description, and respondent, 
description of the annual burden are 
shown below. : , 
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, Title: Revis ions to Digital F l ight Data 
Recorders Rules. -

Descriptzon. 'Thisregulat ion revises : 

and updates the Federal Av ia t i on - ? 
Regulations to require that certain 
airplanes be equipped to accommodate 
addit ional digital flight data recorder 
(DFDR) parameters. These revisions 
fo l low a series of safety 
recommendations issued b y the ' 
National Transportat ion Safety Board 
(NTSB) ; and m e Federal Av ia t ion \ 
Adin ih is t ranon -s (FAA) decision that 
the D F D R rules should be revised t o 
upgrade recorder capabilities in most 
transport airplanes. These revisions" w i l l 
require addit ional information to be 
collected to enable more thorough 
accident or incident investigation and to 
enable industry to predict certain trends 
and make necessary modifications 
before an accident or incident occurs. 

Description of Respondents: 
Businesses or other for profit -
organizations. 

There are no annual reporting or . V 
recordkeeping burdens associated w i t h 
this rule. T h e information is collected ; 
automatically, electronically. It is 
retained for on ly 25 hours, and is 
overwritten: on a continuing basis. I n the 
event of an accident or incident, the . 
information is downloaded b y the. N T S B 
as a part of its.statutory mission. T h e 
airplane operators are not required to 
keep the information, nor to report i t 

Cost estimates s h o w n here are '-
aggregates for the entire 4-year 
compliance time frame. En deterrnining 
capital a n d start-up costs to the air l ine " 
industry, the F A A has assumed that i n 
determining the figures, commercial 
airl ine operators took into account the 
annual ized expected usefuri i fe of the 
equipment to be installed i n their ^ 
aircraft. Tota l capital investment costs, 
as detailed i n the Regulatory Evaluat ion 
are estimated at $155.4 mi l l ion ($13i;6 
mi l l i on discounted), and engineering 
costs areestimated at $3.2 mi l l i on ($2.7 
mi l l i on discounted); Other costs, w h i c h 
include recurrent and nonrecurrent 
maintenance costs and costs associated 
w i t h retrieving information f rom D F D R 
units fol lowing an accident or incident, 
are estimated at $16.4 mi l l ion ($11.4 
mi l l i on discounted). y 

T h e agency solicits publ ic comment 
on the information collection *:-' 
requirements i n order to: (1) Evaluate 
whether the proposed collection of 
information is necessary for the proper ' 
performance -of m e functions o f the 
agency, including whether the 
Information w i l l have practical uti l i ty; 
(2) evaluate the accuracy of the agency's 
estimate of the burden of the proposed ••'. 
collection of information,: including the 
val id i ty of the methodology and 

assumptions used; (3) enhance the 
quahty, uti l i ty, and clarity o f the 
information to be collected; and (4) 
min im ize the burden of the collection of 
information on those w h o are to 
respond, including through the use o f 
appropriate automated, electronic, 
mechanical, or other technological 
collection techniques or other forms o f -
information technology. 

Indiv iduals and organizations may 
submit comments o n the information 
collection ••requirements- b y September-
15,1997, and should direct them to the 
address listed i n the ADDRESSES section 
of this document. Comments should 
a lsobe submitted to the Office of ^ 
Information and Regulatory Affairs, 
O M B , N e w Execut ive Office Bldg., 
R o o m 10202,725 17th St. N W , ' 
Washington, D C 20503, Attent ion, Desk 
Officer for F A A . 

Persons are not required to respond to 
a collection of information unless it 
displays a currently va l id O M B control 
number. T h e burden associated w i t h . 
this final rule has been submitted to 
O M B for rev iew; T h e F A A w i l l publ ish 
a notice in the Federal Register 
notifying the public o f the approval 
numbers and expirat ion date. 

Regulatory Evaluation Summary 
Changes to Federal regulations must 

undergo several economic analyses: ' ; 

First, Execut ive Order 12866:cUrects that 
each Federal agency shall propose o r : 

adopt a regulation on ly u p o n a reasoned 
determination that the benefits o f the 
intended regulation justify its costs. 
Second, the Regulatory F lex ib i l i ty Act 
of 1980.requires agencies to analyze the 
economic effect of regulatory changes" 
on small entities. T h i r d , the Office of y 
Management and Budget directs 
agencies to assess the effect o f 
regulatory changes on international- " 
trade. • •• • • 

W i t h regard to Execut ive Order 12866, 
the F A A determined that this 
rulemaking is significant because of t h e 
substantial public interest i n obtaining 
fl ight data and the N T S B ' s abil i ty to - p 
conduct ful l investigations. 
Accord ing ly , the F A A evaluated two ; 
alternative approaches. I n consideration 
of these alternatives, the F A A has 
concluded that (1) shortening the 
compliance t ime frame to two years as 
analyzed i n the N P R M , w o u l d increase 
the cost of this rulemaking b y as much 
as $170.6 mi lHbn, discounted; and (2) 
adopting a simulator methodology to 
obtain more D F D R parametric detail, 
although less costly, w o u l d not measure 
all parameters specified i n this final V 
rule, nor satisfactorily meet the needs o f 
the N T S B . Hence, the F A A has rejected 
both of these alternative approaches. 

W i t h regard to the Regulatory 
Flexibi l i ty A c t o f 1980, the F A A has 
deteimined that a substantial number o f 
small entities w i l l hot be significantly 
affected economical ly b y this final rule. 
W i t h regard to the O M B directive, the 
F A A has concluded that this final rule 
cou ld have a potential; but insignif icant, 
mdirect affect on international trade. A 
ful l regulatory evaluation of the final 
rule prov id ing a detailed discussion of 
the costs and benefits summar ized i n 
this section is available i n the docket for 
this rulemaking action. 

Costs . . 
T o obtain representative and 

comprehensive information f rom w h i c h 
to develop the industry, costs o f this 
final rule, the F A A rel ied on the 
responses of the A i r Transpor t 
Associat ion ( A T A ) and the Regional 
A h l m e Assodat idn (RAA) members to : 

an air carrier" cost survey developed b y 
the A R A C work ing group. ( T h e . F A A 
augmented tips information w i t h 
adjusted cost analyses f rom die recently 
effectively commuter rule). T h e 
principle, aggregate costs deta i led in the-
cost survey were (1) equipment and 
inyentory/spares; (2) engineering/ 
installation, and other costs, inclusive of 
recurrent maintenance costs; and (3) 
aircraft out^of-service costs; w h i c h 
reflect net operating revenue losses i : 

resulting f rom unscheduled aircraft 
downtime.- : : v -

T h e F A A estimates that total costs for 
air carriers operating'turbojets under •-• 
part 121 w o u l d equal $308.9 mi l l i on 
($259.1 m in ion , Discounted) w i th in the 
4-year compliance time frame of this ' = 
rulemaking. T h e equivalent total 
turboprop fleet costs for air carriers 
operating under part121 are estimated 
to be $30.4 mi l l ion ($25.8 mi l l i on ; ' - -
discounted) under the same 4-year 
compliance time frame. Estimates of the 
total 4-year compliance time frame costs 
for part 135,10-19^eat aircraft required 
to operate under part 121 as o f March 
1997 are $26.4 mi l l ion ($22.3 mil l ionv 
discounted) and for part 135, 20-30 seat 
aircraft, are; $10.9 mi l l i on ($9.2 mi l l ion , 
discounted). Tota l part 135 costs are 
$37.3 mi l l ion ($31;5 mi l l ion , 
discounted). T h u s , theestunatedtota l4-
year compliance time frame discounted 
costs for the retrofits required under this 
final rule are $316.3 mi l l ion. 

T h e costs associated w i m upgrad ing ' 
the industry 's turbojet fleet w i th the 
n e w DFDRrequ i rements are i n excess of 
80 percent of the total air carrier 
industry costs (turbojets, turboprops and 
part 135 airplanes required to begin 
operating under part 121 i n 1997). Just 
over 20 percent o f the total turbojet fleet 
costs ($70.1 mi l l ion; $59.4 mi l l ion , ; 
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discounted) arekOjit-of-seryice costs or-
lost netoperating revenues that result 
from this rulemakmg. No^imilar 
estimates of the out-of-service costs 
were provided to the FAA for either the 
turboprop fleet or part 135 carriers that 
will now be required to operate under 
part 121. Proportionately however^ the-:: 

FAA does not.expect these to be 
significantly different than those 
estimated for the turbojet fleet. 

Benefits 
The FAA finds that the benefits that 

will result from this final rule can be 
considered as two interrelated areas. 
First, there are inherent, non-
measurabie benefits that evolve from . 
increasing the. volume of detailed 
accident, and incident information from 
which the aviation industry as a whole : 

can draw upon as an added resource. 
Second, there,are the direct, measurable 
benefits that would result from 
potentially averting ah accident as a 
result of the DFDR enhancements.. 

In the first instance, this final rule 
supports the recent voluntary efforts of 
those air carriers that have introduced 
dam acquisition enhancements into 
their newer model airplanes. This 
subset of new. airplanes with upgraded 
DFDR's has provided certain air carriers 
with "quick access." capability and 
allowed for the development of 
integrated maintenance and training 
programs predicated on the additional 
information being collected. It has also 
allowed for more rapid and 
comprehensive detail to be obtained by 
the FAA and NTSB in certain recent 
airplane accidents. The inherent, 
benefits resulting from this rulemaking 
will evolve, as all commercial air carriers 
adopt the required DFDR enhancements 
in their airplanes. 

Although DFDR's do not in and of 
themselves prevent accidents, through 
their use as an investigative tool when ; 

accidents or incidents do occur, trends ; 
that may adversely affect flight \ 
operations, in certain airplanes can be. 
determined.. Accident investigators in -
obtaining a. greater understanding of the 
accident dynamics from the DFDR 
information, can, in turn, be used, to 
more easily determine the probable 
causes of accidents and incidents. With 
this knowledge, a "fix" can be 
developed to reduce the chance of a 
similar occurrence in the future. 

In the second instance noted above, : 

although the FAA is not able to quantify 
precisely the likely benefits that will -
ultimately result from this rulemaking, 
the FAA anticipates that the DFDR 
enhancements required by this final rule 
will lead to a reduction'in accidents and 
a saving of lives. As a result of analyzing 

mcidentsmvolvmg aircraft with DFDR 
enhancements in place, the FAA finds . 
that there is a reasonable prospect that 
as many, as 1.43 accidents could be . 
prevented over the next 20 years. This 
could save up to 143 lives. The FAA 
anticipates^that, particularlyin light of 

- the NTSB recommendations^, r,^,. r, -. 
information concerning enhanced 
parameters can be collected cost-, 
effectively; it is also expected that the, 
FAA will.be able.to use incident, 
information to reduce accidentsnf the 
nature that are currently of ; . . 
undetermined cause. 

Benefit Cost Comparison 
The FAA.cautions that the cost. 

analysis detailed in the preceding 
sections is hot,necessarily exhaustive. 
The purpose of this rulemaking is to . 
require the installation of DFDR's that 
record more flight information. This in 
turn, will allow industry to recognize 
certain trends in order to make any 
necessary modifications to avoid future 
accidents or incidents.:Thus, the FAA 
presumes that, as a result of this 
rulemaking, the quantity and quality of '. 
information will increase. To the extent, 
that NTSB is able to make findings of 
probable cause in the event of accidents 
or incidents, the FAA will be able to 
determine what, if any, appropriate -
additional action is needed to prevent a 
recurrence of those kinds of accidents or 
incidents;. -v. . 

Future FAA actions could take the 
form of Advisory Circulars,-
Airworthiness Directives, or possibly, 
additional rulemaking. The costs of 
these follow-on FAAactions could vary 
from negligible costs to considerable .. 
costs of some unknown amount While 
the costs of such future follow-on 
actions by the FAA might be considered 
part of the costs of this rulemaking, the 
FAA cannotestimate the costs ofthese- , 
unknown future actions. The FAA 
acknowledges that,. to the extent that the 
costs of any follow-on actions are more r 
than negligible, the current cost..... 
estimates would tend to underestimate^-
the total cost of this rulemaking. " . 

Public Comments on Economic issues 
in the NPRM 

The FAA received comments from 
twenty-six parties in response to .the 
published DFDR NPRM. Most of the 
comments concerned engineering and 
other technical detail germanetothe . 
reconfiguration requirements; fewer 
comments presented any detailed . 
economic considerations of the 
proposed rule. This was expected since j 

the regulatory evaluation and economic, 
analysis were derived from the airline- . 
specific cost information as provided 

through the ATA and RAA, both of 
which participated in the ARAC 
process. The comments containing more 
specific economic content are 
summarized below. 

Several commenters addressed 
specific issues with regard to airplanes "/„ 
currently. op.eratin^unde^parX^5.v, 
Piedmont Airlines note's that the 
recorders currently used in its ATR-72 :. 
record 98 parameters and those used in 
its SAAB 340 record 128 parameters. In 
both cases, certain of the parameters 
specified by this rulemaking are not 
currently being recorded but could be 
derived; the cost however, tp retrofit 
these airplanes to be in compliance 
would be about 5100,000 per aircraft. 
Similarly, Aerospatiale and Alenia 
{ATR), manufacrnrersjaf ATR airplanes, 
suggest some requirements flexibility 
should be introduced for those airplanes 
such as the ATR 42/72 with recorder 
requirements that are. essentially in 
harmonization with EUROCAE ED-55 
requirements. 

Comments submitted by the RAA 
include statements by RAA members , 
that question the rationale of including -i-
•for retrofit certain aircraft that- currently 
have demonstrably effective recorder -
systems. In addition to the above noted. 
ATR 42, ATR 73 and SAAB 340, the 
RAA, in an attachment submitted by . 
Atlantic Southeast Airlines, Inc. (ASA), . 
objects to the retrofit of BAe 146 and : 
EMB-120 aircraft. ASA also cites a 
previous estimate submitted by 
'Aerospatiale, to retrofit the ATR 72 as 
costing. $30,000 and 20 man-hours per 
aircraft, and a previous estimate 
submitted by AVRO to retrofit the BAe 
146 as costing $110,000,1200 man-
hours, and 2:5 weeks downtime per =; 
aircraft. * 

In another statement submitted with 
the RAA comment, Cqmair believes the 
recorder capabilities currently 
employed on its in-service fleet far . 
exceed those of the rulemaking's "target. 
aircraft'', e.g., older 737*s and DC-9's. 
Comair also provided retrofit cost data 
for its fleet of 40 Embraer EMB 120 
aircraft ($51,450 and 6 days downtime .. 
per aircraft) and its fleet of 70 Canadair , 
CL600-2B19 regional jets ($136,600 and 
6 days downtime per aircraft). Although 
not part of the RAA comment and 
attachments, Embraer also provided 
detaUedcost information for the.:. 
retrofitting of the EMB-120 aircraft _' _ " 
under each of the categories specified in 
the rule. Embraer'S retrofit cost 
estimates are more in line with those 
presented in the NPRM and 
considerably less than those cited 
above. 

A statement from US Air Express notes 
that the cost data submitted by the RAA 

http://will.be
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w e r e p r i m a r i l y for a i r c r a f t o p e r a t e d b y 
R A A m e m b e r s u n d e r p a r t 1 2 1 , n o t p a r t 
1 3 5 a s e s t i m a t e d i n t h e regu la to ry 
e v a l u a t i o n r o n l y t h e E M B - 1 2 0 i s . 

.: o p e r a t e d e x c l u s i v e l y u n d e r p a r t 1 3 5 . A s 
- a c o n s e q u e n c e , R A A / U S A i r E x p r e s s 
, suggest .that t h e F A A c o s t es t imates for 
, retrof i t t ing a i rc ra f t o p e r a t i n g u n d e r par t 

1 2 1 - a r e f r o m 5 p e r c e n t to 1 0 p e r c e n t 
l o w . - •• •• •-

F i n a l l y , T w i n Ot ter I n t e r n a t i o n a l 
. ( T O I L J c o n t e n d s tha t t i e D H C - 6 - 3 0 0 , 

w h i c h i s n o l o n g e r i n p r o d u c t i o n , , w a s ^ 
n o t d e s i g n e d f o r " F D R ' s a n d n o 
e n g i n e e r i n g d a t a e x i s t s to s u p p o r t a n 
F D R i n s t a l l a t i o n . T O I L e s t i m a t e s the • 
c o s t s t o r e d e s i g n t h e D H G - £ ^ ; 3 0 G a i r c r a f t 

i s y s t e m s a n d recer t i fy w o u l d i b e - i n 
-excess o f $ 1 3 0 , 0 0 0 , a n d d e H a v i l l a n d , 
. the T w i n Otter, m a n u f a c t u r e r ; h a s n o 
in te res t i n p a r t i c i p a t i n g i n the c o s t of 
cer t i fy ing / re t ro f i t t ing t h e D H G - 6 - 3 0 0 . . . . 

. T O I L c o n c l u d e s tiiat a p p l i c a t i o n o f t h e 

: r u l e w o u l d i n h i b i t t h e a b i l i t y o f U . S : : 

v o p e r a t o r s t o p u r c h a s & a d d i t i o n a l - > 
aircraf t i p a r t i c u l a r l y stoce'lhye m a j o r i t y 
o f a v a i l a b l e T w i n O t t e r s a r e reg is te red -

. o u t s i d e t h e U . S . 
FAA Response: T h e F A A ' a p p r e c i a t e s 

t h e a d d i t i o n a l c o s t d e t a i l r e g a r d i n g 
a i rcra f t b p e r a t i n g * i m d e r p a r t 1 3 5 a s 

; p r o v i d e d i n t h e s e c o m m e n t s , a s w e l l a s 
t h e x l a r i f i c a t i o n o f t h e c o s t d e t a i l a s 
p r o v i d e d b y t h e R A A , T h e F A A r e l i e d 

. h e a v U y o n A R A C w o r k i n g g r o u p 
m e m b e r s to s u p p l y a c c u r a t e - a n d t i m e l y 

- c o s t d e t a i l a n d e c o n o m i c i n f o r m a t i o n . 
T h i s r e l i a n e e a l s o a s s u m e d that the c o s t 
d e t a i l . s u p p l i e d x l e a r l y . d e l i n e a t e d t h e 
retrofit c o s t s . a s s o c i a t e d w i t h a i r c r a f t ' 
opera t ing undeT p a r t 1 3 5 f r o m those 
opera t ing u n d e r p a r t 1 2 1 . 

W i t h r e g a r d to t h e s o - c a l l e d 
" r e q u i r e m e n t s f l e x i b i l i t y " or p o s s i b l e 
e x e m p t i o n o f c e r t a i n a i rc ra f t^ th is i s n o t 
a m a t t e r f o r - c o n s i d e r a t i o n i n t h e -
regu la to ry e v a l u a t i o n . I t s h o u l d b e n o t e d 
that t h e A R A C w o r k i n g g r o u p , w i t h 
s i g n i f i c a n t i n d u s t r y i n p u t , c o n c l u d e d : 

that the d i f f e r e n c e s b e t w e e n t h e N T S B • 
r e c o m m e n d a t i o n s a n d E D ^ 5 5 w o u l d b e 
i n s i g n i f i c a n t for U . S . o p e r a t o r s . - F i n a l l y , 
w i t h r e g a r d to t h e D H G - 6 - 3 0 0 . a i r p l a n e 
(the T w i n Otter) t h e F A A r e c e i v e d • .••<• 
s u f f i c i e n t i n f o r m a t i o n to s u p p o r t t h e : 
e x e m p t i o n o f t h e s e a i r c r a f t o p e r a t e d 
u n d e r p a r t i 3 5 ; S e c t i o n - 1 3 5 . 1 5 2 ( k ) w a s 
a d d e d to p r o v i d e that e x e m p t i o n . ' -v ? 

S e v e r a l c o m m e n t s w e r e r e c e i v e d - • 
r e g a r d i n g t h e 88 p a r a m e t e r l i s t for . . 
a i r p l a n e s i n ca tegory V ( those that w i l l 
be m a n u f a c t u r e d five.years after t h e • 
ef fect ive da te o f t h i s r u l e ) , m o s t o f 
w h i c h n o t e d t h e a b s e n c e o f a d e t a i l e d 

• c o s t / b e n e f i t - a n a l y s i s s p e c i f i c ^ - t h i s 
r e q u i r e m e n t for f u t u r e n e w l y - . 
m a n u f a c t u r e d a i rcra f t . A i r b u s . I n d u s t r i e 

v- n o t e s a n i n e x a c t m a t c h b e t w e e n t h e 88 
•-• o r m o r e p a r a m e t e r s c u r r e n t l y b e i n g 

r e c o r d e d b y s o m e - E u r o p e a n r. 
m a n u f a c t u r e r s o f F D R s a n d t h o s e o n t h e . 

- :NTSB- l i s t . - T h i s i s a l s a t rue Of t h e : 
c u r r e n t l y o p e r a t i o n a l ASOO^-eoo^ia: v 
a n d A 3 1 9 / 3 2 0 / a 2 1 ^ a i r c r a f t . w h i c h c a n 
r e c o r d u p to 2 7 0 p a r a m e t e r s a n d . t h e .-/ 
A 3 3 0 / A 3 4 0 ; m o d e l s - w M c h c a n T e c o r d u p 
to 4 0 0 p a r a m e t e r s . 

T h e A i r L i n e P i l o t s A s s o c i a t i o n 
( A L P A J d r o t e s t h a t t h e / c o s t d a t a s u p p l i e d 

. b y A T A a n d R A A w a s i n d u s i v e ^ o n l y u p 
t o 5 7 p a r a m e t e r k ( c a t e g o r y IV )y ,but - • 
c o n t e n d s I h a t ' t h e r e i s n o j u s t i f i a b l e ' 
t e c h n i c a l o r e c o n o m i c r e a s o n - n o t t o 
i n c l u d e 8 & p a r a m e t e r s 3 y e a r s ( n o t 5 
y e a r s ) a f t e r : t h e p r e m u t a t i o n o f t h e , final 

. r u l e a s i s t h e c a s a w i t h t h e 5 7 p a r a m e t e r -
. g r o u p : F a i r c h i l d A h x r a f t d i s a g r e e s - w i t h 
t h e t p o s i t i o n t h a t n e w l y m a n u f a c t u r e d 
1 0 - 1 9 ' s e a t a i r p l a n e s s b o u l d b e r e q u i r e d 
t o ' h a v e e i the r - 5 7 p a r a m e t e r s w i t h i n 3 to 
5 - y e a r s a f t e r i s s u a n c e o f t h e f i n a l r u l e o r 

; ' 8 8 p a r a m e t e r s . 5 . y e a r s after i s s u a n c e " o f 
t h e final r u l e . F a i r c b i l d A i r c r a f t a l s o 
m a i n t a i n s tha t c o m p l i a n c e w i t h ' 
§ 1 3 5 . 1 5 2 i s m o r e t h a n a d e q u a t e for 
a i r p l a n e s o p e r a t i n g u n d e r p a f t 1 3 5 . 

r F a n x i h i l d A i r c r a f t one. o f t w o V.S. 
m a i i u f a e t u r e r s o f c o m m u t e r ca tegory . 
a i r p l a n e s a l s o i n c l u d e d aggregate 
r e c u r r i n g a n d n o n r r e c u r r i n g c o s t 
e s t i m a t e s f o r retrofitting i ts M e t r o 2 3 
a i r p l a n e to b e i n c o m p l i a n c e w i t h f i n a l 
r u l e ' s 5 7 a n d 8 8 p a r a m e t e r 
r e q u i r e m e n t s . T h e G e n e r a l A v i a t i o n 
M a n u f a c t u r e r s A s s o c i a t i o n ( G A M A ) 
n o t e s t h a t . u n d e r a l l s c e n a r i o s , t h e c o s t 
o f t h i s r u l e e x c e e d 4 h e benef i ts a n d 
f a u l t s the F A A w i t h n o t h a v i n g 
d e v e l o p e d - s e p a r a t e c o s t / b e n e f i t a n a l y s i s 
fo r n e w l y m a n u f a e t i n ^ d a i r c r a f t ( 5 7 o r 

: 88 ,pa ramete rs ) ; G A M A ' b e l i e v e s t h i s to 
. . b e r e q u i r e d u n d e r t h e l a w ^ F i n a l l y , : A T A 
c o n t e n d s J h a r t h e d i s h a r m o n y a r i s i n g 7 

o v e r t h e 3 1 p a r a m e t e r d i s c r e p a n c y £88 
v s . 5 7 p a r a m e t e r s ) w o u l d affect s a l e s / 
t rans fers o f a i r p l a n e s , b e t w e e n E u r o p e a n 
a i r l i n e s / c a r r i e r s a n d U . S . a i r l i n e s / 
c a r r i e r s . 

F A 4 Response: T h e F A A n o t e s that, 
n o ; c o s t d e t a i l - f o r t h e 88 p a r a m e t e r l i s t 
w a s i n c l u d e d , in^the i n f o r m a t i o n 
p r o v i d e d b y A T A - o r R A A for. a n a l y s i s i n 
t h e N P R M , a n d d i e d e t a i l that w a s • 
p r o v i d e d . f o r t h e 5 7 p a r a m e t e r l i s t w a s 

. i n c o m p l e t e a n d e s s e n t i a l l y u n u s a b l e . I n 
bothrcases j t h i s w a s d u e to t h e l a c k : o f 
a d e q u a t e . v e n d o r c o s t d e t a i H b r p r o d u c t s 
w h i c h m a y n o t - e v e n : b e o n t h e - m a r k e t 
a s y e t , a n d t h e ^genera l ly s p e c u l a t i v e 
n a t u r e that w o u l d b e r e q u i r e d or a i r -
c a r r i e r s m d e v e l o p i n g m a c r o c o s t 

-b reakouts i o r n e w l y m a n u f a c t u r e d 
a i r p l a n e s m - t h e f u t u r e - T h e s e 
i m p e d i m e n t s w e r e r e c o g n i z e d b y . t h e . 
A R A C w o r k i n g g r o u p , a n d ^ a s a 
c o n s e q u e n c e , n o - r e q u e s t f o r t h i s 
i n f o r m a t i o n w a s t e n d e r e d . . . . . 

- W i l t r e g a r d to t h e remaining i s s u e s 
. n o t e d - a b o v e : c o n c e r n i n g t h e p a r a m e t e r 

r e q u k e m e n t s o f n e w l y m a n u f a c t u r e d 
•a a i r p l a n e s , > t h e po ten t ia l - c o s t b u r d e n , a n d 

~ t h e a p p a r e n t e x c e s s i v e c o s t / b e n e f i t -
. r a t io ; F e d e r a l r e g u l a t i o n s i n general,.-. 

• r e q u i r e ^ o n l y t h a t t h e c o m p l e t e , r u l e b e 
s u b j e c t e d to a c o s t / b e n e f i t a n a l y s i s , n o t . 
i t s c o m p o n e n t p a r t s . . F u r t h e r m o r e , . 

* a l though" t h e c o s t i n f o r m a t i o n p r o v i d e d 
b y A T A- a n d R A A a l l o w e d d e t a i l e d . 

^ a n a l y s i s o f the first three, a i rcra f t 
c a t e g o r i e s , a n a n a l y s i s o f t h e b e n e f i t s 
c a n n o t b e e s t i m a t e d i n s i m i l a r - m a n n e r ; 
b e n e f i t s therefore , w e r e d e t e r m i n e d f o r 
t h e o v e r a l l r u l e . F i n a l l y , a s n o t e d i n the 
p r e a m b l e , c o s t a l o n e c a n n o t j u s t i f y 

^ i g n o r i n g t h e r e c o g n i z e d p o t e n t i a l sa fe ty 
g a i n s i n h e r e n t i n t h i s r u l e , the i n c l u s i o n 

. . o f c e r t a i n a i r p l a n e s n o w opera t ing _ . 
u n d e r r p a r t 1 3 5 t o c o m p l y w i t h the 
r e q u i r e m e n t s . o f p a r t . 1 2 1 i s a r e s u l t o f 

^the c o m m u t e r o r ' ' o n e : l e v e l o f s a f e t y " 
r u l e . r 

W i t h j e g a r & ' t o par ts v e n d o r s a n d t h e 
.d isaggregat ion o f m a t e r i a l s c o s t s , 
c o m m e n t s w e r e r e c e i v e d f r o m t w o 
s u p p l i e r s ( F l i g h t S y s t e m s E n g i n e e r i n g , 
I n c . a n d P a t r i o t S e n s o r s a n d C o n t r o l s 

- C o r p o r a t i o n ) a n d o n e t r a d e a s s o c i a t i o n 
( A i r l i n e s P i l o t A s s o c i a t i o n ( A L P A ) ) . T h e 
v e n d o r s ' comments^ a d d r e s s e d t h e c o s t s 
o f s p e c i f i c e q u i p m e n t c o m p o n e n t s a n d 
t h e l e a d t i m e requ i red . to m e e t o r d e r s . A 
p o r t i o n o f A L P A ' s c o m m e n t s f o c u s e d o n 
the n e e d for a m o r e e x t e n s i v e r e v i e w of 
c o s t . d a t a a n d r e c o m m e n d e d c o n t a c t i n g 
i n d i v i d u a l m a n u f a c t u r e r s o f F D R s a n d 
F D A U s . 
. FAA Response: T h e F A A a p p r e c i a t e s 
t h e l o g i s t i c s i n f o r m a t i o n regarding 
v e n d o r d e a d times w h i c h are w e l l w i t h i n 
t h e 4 - y e a r c o m p l i a n c e time o f t h i s final 
r u l e . T h e F A A h o w e v e r , n o t e s that t h e 
c o s t d a t a d e v e l o p e d f o r t h i s r u l e m a k i n g 
w a s p r o v i d e d b y A T A a n d R A A a t t h e :-

-aggregate l e v e l ; i t d o e s n o t l e n d i t s e l f to 
t h e m i c r o d e t a i l o f s p e c i f i c retrofit 
c o m p o n e n t s . N o c h a n g e s to the 
r e g u l a t o r y e v a l u a t i o n o r t h e r u l e w e r e 
m a d e i n r e s p o n s e to t h e s e c o m m e n t s . . 

F i n a l l y , a c o m m e n t w a s s u b m i t t e d b y 
t h e D e p a r t m e n t o f C i v i l a n d 
E n v i r o n m e n t a l E n g i n e e r i n g o f t h e 
U n i v e r s i t y o f W e s t V i r g i n i a ( W V U ) 
p r o p o s i n g a n a l t e r n a t i v e a p p r o a c h to t h e 
retrof i t t ing r e q u i r e m e n t s o f t h i s r u l e 
b a s e d o n A r t i f i c i a l In te l l igence , ; o r m o r e 
s p e c i f i c a l l y , N e u r a l N e t w o r k t h e o r y . 
R e l y i n g o n a n a l te rna te se t o f 
a s s u m p t i o n s , t h e W V U t e a m e s t i m a t e s 
t h e c o s t o f t h e D F D R final r u l e at $ 1 , 0 4 6 
b i l l i o n , o r m o r e than . three - t imes the 
F A A es t imate , , a n d offers the i r sof tware-
b a s e d s y s t e m , . t h e V i r t u a l F l i g h t D a t a 
R e c o r d e r f V F D R ) , a s a l o w - c o s t . 
a l t e r n a t i v e . U t i l i z i n g t h e d a t a t a k e n f r o m 
a n e x i s t i n g : c o n v e n t i o n a l 1 1 - p a r a m e t e r . 
F D R , t h e V F D R , a c c o r d i n g t o t h e - W V U _ 
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team, would accurately "reconstruct" 
most of the additional parameters 
detailed in the final rule via a Neural 
Network mapping process at a cost of 
about $800-$l,000 per aircraft, or about 
1 percent of their cost estimate for this 
final rule. Thet-WVU.comment 
concludes that me opportunity cost of 
the hard retrofit is lost savings which., 
could be invested ina variety of safety 
enhancements. 

. FAA Response: The FAA appreciates 
the efforts of the VWU team in- '• 
presenting an innovative, low-cost 
"simulator" alternative to the hardware 
retrofits that will be required by this 
rule. However, the rulemaking is . 
concerned with expanding the number 
of parameters to be recorded as 
requested by the NTSB, not with 
revising the means by which additional 
data can he collected. The NTSB has = 
made it clear that its requirements must 
be met by direct parametric , 

. measurement via recorder, and has not 
supported industry comments' with . 
respect to parameter redundancy or . 
inference from parameters already 
recorded. The FAA supports the 
continued efforts on the part of the 
VWU team to disseminate VFDR ; 
information to the NTSB, FAA Research 
Office and airline industry. The FAA, 
through this rulemaking, takes no 
position at this time on the VFDR or the 
commenter's measurement of the 
opportunity costs of this final rule. 

Final Regulatory Flexibility 
Determination 
. The Regulatory Flexibility Actof 1980 

(RFA) was enacted by Congress to ' 
ensure that small entities are not 
unnecessarily or disproportionately . 
burdened by Federal regulations. The r 
RFA requires regulatory agencies to 
review rules which may have "a 
significant economic impact on a 
substantial numberof small entities." 
For this final rulemaking, a' 'small . 
entity" is an operator of aircraft for hire 
that owns, but does not necessarily 
operate, nine (9) aircraft or fewer. A 
"substantial number of small entities", 
as defined in FAA order 2100.14A— 
Regulatory Flexibility Criteria and 
Guidance, is ahuraber.(in this instance, 
the number of operators) that is not 
fewer than eleven and is more than one-
third of the small entities subject to final 
rule. 

A "significant economic impact" or 
cost threshold, is defined as an 
annualized net compliance cost level 
thatexceeds (1) $122,400 (1995 dollars) 
in the case of scheduled operators of : 
aircraft forhire whose entire fleet has a 
seating capacity in excess of 60 seats; (2) 
S69.800 (1995 dollars) in the case of 

scheduled operators'of aircraft for hire 
for which the entire fleet has a seating 
capacity less than or equal to 60 seats; . 
and (3) $4,900 (1995 dollars) in the case 
of unscheduled operators of aircraft for 
hire^ "". - !' •• 

The FAA has determined the 
annualized costs (20 years) for 
scheduled operators; of large, aircraft to 
be; $5,611 per aircraft Multiplying this 
estimate by 9 (the upper hound of the 
small entity, criteria) yields a result of 

. $50,501. This estimate iŝ  significantly 
below the minimum compliance cost:; •; 
criteria of $122,400 for scheduled 
operators of large aircraft. . 

The FAA has also determined the 
annualized costs (20 years) for -
scheduled operators, of small-aircraft to 
be $3i067 per aircraft. The upper bound 
costs for consideration within the small 
entity(& aircraft) criteria are$27,603, 
whichis well below the minimum 
cbmpliancecost of $69,800. Thus, thie ; 

FAA has determined that a substantial 
number of small entities will not be \ 
significantly affected by this final rule: 

mterndtionaliiq.de Impact Assessment 
The FAA anticipates that revisions to 

digital flight data recorder rules could 
have some indirect affect on 
international trade. The FAA finds that 

. while the final rule will not effect non-
U.S. operators of foreign aircraft _ , 
operating outside, the United States, i t : 
could affect the suppliers of materials 
required for retrofitting the affected. 
airraaft in the domestic fleet. Domestic 
sources of the required retrofit 
components may notbe able to meet all 
of the increased demand of the domestic 
air carriers for DFDR's as these air .;: 
carriers increase their orders to meet the 
. compliance time frame for these 
regulations. Foreign producers may 
benefit by supplying the unfilled orders. 
Conclusion 

For the reasons discussed in the 
preamble, and based on the findings in 
the Regulatory Flexibility Determination 
and the International Trade Impact 
Analysis, the FAA has determined that j 
this final rule is a significant regulatory 
action under Executive Order 12866. In 
addition, the FAA certifies that this rule 
will not have a significant economic 
impact, positive or negative, on a 
substantial number of small entities 
under the criteria-of the Regulatory 
Flexibility Act. This rule is considered 
significant under Department of : 

Transportation Order2100.5, Policies ; 
and Procedures for Simplification, 
Analysis; and Review of Regulations. A 
regulatory evaluation of the rule, 
including a Regulatory Flexibility ': 
Determination and mterhational Trade 

Impact Analysis, has been placed in the 
docket. A copy may be obtainedby 
contacting the person identified under 
the heading FOR FURTHER INFORMATION 
CONTACT. 

List o f Subjects 

14 CFR Part 121 
7 Air carriers, Aviation safety, 
Reporting and recordkeeping . 
requirements, Transportation.. 
14 CFR Part 125; and Part 129 ; 

Aviation safety, Reporting and 
recordkeeping requirements. 
14 CFR Part 135 

Aviation safety, Reporting and .•: 
record^eeping-requirements.; 
T h e Amendment 

In consideration of the foregoing, the 
Federal Aviation Administration 
amends 14 CFRparts 121,125,129 and 
135 of the Federal Aviation Regulations 
as follows^ 

P A R T 121—OPERATING . 
R E Q U I R E M E N T S : DOMESTIC , F L A G , 
A N D S U P P L E M E N T A L O P E R A T I O N S 

1. The authority citation for part 121 
continues to read as follows: 

Authority: 49 .U .S .C . 106(g), 4 0 1 1 3 , 4 0 1 1 9 , 
4 4 1 0 1 , 4 4 7 0 1 - 4 4 7 0 2 , 4 4 7 0 5 , 4 4 7 0 9 - 4 4 7 1 1 , -
44713,44716-44717,44722,44901, 44903-
4 4 9 0 4 , 4 4 9 1 2 , 4 6 1 0 5 . 

2; Section 121^344 is.revised to,read 
as follows: •; . 

§ 121.344 Digital flight data recorders for 
transport category airplanes. 

(a) Except as provided in paragraph 
(1) of this section, no person may .-. -..-> 
Operate under this .part a: turrjine-engine-
powered transport category airplane-.; 
unless it is equipped with one or more . 
approved flight recorders that use a 
digitalmethodrof recording and storing 
data and a method of readily retrieving 
that data from the storage medium.. The 
operational parameters required; to be 
recorded by, digital flight data recorders 
required by this section are as follows: 
the phrase "wheh^n information source 
is installed'' following a parameter 
indicates that recording of that 
parameter isnotmtendedio requicea 
change minstalled'equipment: V . 

(1) Time; -
(2) Pressure altitude; 
(3) Indicated airspeed; ~' y "? -
(4) Heading—primary flight crew 

reference (if selectable, record discrete, 
true or magnetic); - y 

(5) Normal acceleration (Vertical); 
(6) Pitch attitude; : 
(7) Roll attitude; ; ~J : 

http://mterndtionaliiq.de
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(8) M a n u a l , r a d i o t ransra i t te r .key ing; 
or C V R / D F D R s y n c h r o n i z a t i o n • 
re fe rence; . . . ; 

(9) T h r u s t / p o w e r o f e a c h e n g i n e -
p r i m a r y f l igh t c r e w re ference; • 

( 1 0 ) A u t o p i l o t e n g a g e m e n t s ta tus; 
( 1 1 ) L o n g i t u d i n a l a c c e l e r a t i o n ; 
( 1 2 ) P i t c h c o n t r o l i n p u t ; '• ' 
( 1 3 ) l a t e r a l c o n t r o l i n p u t ; 
( 1 4 ) R u d d e r p e d a l i n p u t ; 

• ( 1 5 ) P r i m a r y p i t c h c o n t r o l s u r f a c e 
p o s i t i o n ; 

( 1 6 ) P r i m a r y la tera l c o n t r o l s u r f a c e 
p o s i t i o n ; :; -

( 1 7 ) P r i m a r y y a w c o n t r o l s u r f a c e 
p o s i t i o n ; 

( 1 8 ) L a t e r a l a c c e l e r a t i o n ; 
( 1 9 ) P i t c h t r i m s u r f a c e p o s i t i o n o r 

p a r a m e t e r s of p a r a g r a p h (a) (82) of t h i s 
s e c t i o n i f c u r r e n t l y r e c o r d e d ; 

(20) T r a i l i n g e d g e f l a p o r c o c k p i t f l a p 
c o n t r o l s e l e c t i o n (except w h e n 
p a r a m e t e r s o f p a r a g r a p h (a)(85) o f t h i s 
s e c t i o n a p p l y ) ; 

( 2 1 ) L e a d i n g e d g e f l a p o r c o c k p i t f l a p 
c o n t r o l s e l e c t i o n (except w h e n 
p a r a m e t e r s o f p a r a g r a p h (a)(86) o f t h i s 
s e c t i o n a p p l y ) ; 

(22 ) E a c h T h r u s t r e v e r s e r p o s i t i o n (o r , 
e q u i v a l e n t for p r o p e l l e r a i r p l a n e ) ; u 

(23 ) G r o u n d s p o i l e r p o s i t i o n or s p e e d 
b r a k e s e l e c t i o n (except w h e n p a r a m e t e r s 
of p a r a g r a p h (a)(87) o f t h i s s e c t i o n 
a p p l y ) ; v 

(24) O u t s i d e o r t o t a l a i r t empera tu re ; 
(25 ) A u t o m a t i c F l i g h t C o n t r o l S y s t e m 

( A F C S ) m o d e s a n d e n g a g e m e n t s t a t u s , 
i n c l u d i n g autothrot t le ; 

(26) R a d i o a l t i t u d e ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; • 

(2 7) L o c a l i z e r d e v i a t i o n , M L S 
A z i m u t h ; 

(28) G l i d e s l o p e d e v i a t i o n , M L S 
E l e v a t i o n ; • , , 

(29) M a r k e r b e a c o n p a s s a g e ; . - V 
(30) M a s t e r w a r n i n g ; 
( 3 1 ) A i r / g r o u n d s e n s o r ( p r i m a r y - . / 

a i r p l a n e s y s t e m re fe rence n o s e or m a i n 
gear) ; 

(32 ) A n g l e o f a t tack ( w h e n . 
m f b r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(33 ) H y d r a u l i c p r e s s u r e l o w ( e a c h 
s y s t e m ) ; 

(34) G r o u n d speed, ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
. ( 35 ) G r o u n d p r o x i m i t y w a r n i n g 
s y s t e m ; . " 

(36) L a n d i n g gear p o s i t i o n or l a n d i n g 
gear c o c k p i t c o n t r o l s e l e c t i o n ; "'' 

. ( 37 ) Dr i f t a n g l e ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(38) W i n d s p e e d a n d d i r e c t i o n ( w h e n 
a h i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; : 

; (39) L a t i t u d e a n d l o n g i t u d e ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; . 

(40) S t i c k s h a k e r / p u s h e r ( w h e n a n , 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

( 4 1 ) W i n d s h e a r ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(42) T h r o t t l e / p o w e r l e v e r p o s i t i o n ; 
(43) A d d i t i o n a l e n g i n e p a r a m e t e r s (as 

d e s i g n a t e d i n A p p e n d i x M of t h i s par t ) ; 
(44) T r a f f i c a l e r t a n d c o l l i s i o n 

a v o i d a n c e s y s t e m ; -
(45) D M E 1 a n d 2 d i s t a n c e s ; 
(46) N a v 1 a n d 2 s e l e c t e d f r e q u e n c y ; 

. (47 ) S e l e c t e d b a r o m e t r i c set t ing ( w h e n 
a n ' i n f o r m a t i o n s o u r c e , i s m s t a l l e d ) ; 

> (48) S e l e c t e d a l t i t u d e ( w h e n a n 
m f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(49) S e l e c t e d s p e e d ( w h e n a n -
i n f o r m a t i o n ' s o u r c e i s i n s t a l l e d ) ; : 

(50) S e l e c t e d m a c h ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; • / ' 
'.. (5"i) S e l e c t e d v e r t i c a l s p e e d ( w h e n a h 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
, ( 52 ) S e l e c t e d h e a d i n g ( w h e n a n ; 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; _ 
(53 ) S e l e c t e d f l igh t p a t h ( w h e n a h 

i n f o r m a t i b n s o u r c e i s i n s t a l l e d ) ; ' 
(54) S e l e c t e d d e c i s i o n h e i g h t ( w h e n 

a n i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(55 ) E F I S d i s p l a y format ; 
(56) M u l t i - f u n c t i o n / e h g i n e / a l e r t s ' 

d i s p l a y format ; 
(57 ) T h r u s t c o m m a n d ( w h e n a n . ; 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; •"• 
(58) T h r u s t target ( w h e n a n ^ ' 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(59) F u e l q u a n t i t y i n C G t r i m t a n k 

( w h e n a n i n f o r m a t i o n s o u r c e i s 's7.v 
i n s t a l l e d ) ; 1 V ' ' 

(60) P r i m a r y N a v i g a t i o n S y s t e m 
R e f e r e n c e ; 

( 6 1 ) I c i n g ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(62) E n g i n e w a r n i n g e a c h e n g i n e 
v i b r a t i o n ( w h e n a h i n f o r m a t i b n s o u r c e 
i s i n s t a l l e d ) ; 

(63) E n g i n e w a r n i n g e a c h e n g i n e o v e r 
t e m p , ( w h e n a h i r t fb rmat ibh s o u r c e i s 
i n s t a l l e d ) ; 

(64) E n g i n e w a r n i n g e a c h e n g i n e o i l 
p r e s s u r e l o w ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(65 ) E n g i n e w a r n i n g e a c h e n g i n e o v e r 
s p e e d ( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; ' 

(66) Y a w t r i m s u r f a c e p o s i t i o n ; 
^ (67 ) R o l l t r i m s u r f a c e p o s i t i o n ; 

(68) B r a k e p r e s s u r e ( s e l e c t e d s y s t e m ) ; 
(69) B r a k e p e d a l a p p l i c a t i o n (left a n d 

right); • -
(70 ) Y a w or s i d e s l i p a n g l e ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; • 
( 7 1 ) E n g i n e b l e e d v a l v e ' p o s i t i o n 

( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; ' 

(72 ) D e - i c i n g o r a n t i - i c i n g s y s t e m 
s e l e c t i o n ( w h e n a n i n f o r m a t i o n s o u r c e 
i s i n s t a l l e d ) ; - : • 

( 7 3 ) C o m p u t e d c e n t e r of g r a v i t y 
( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; 

(74 ) A C e l e c t r i c a l b u s s ta tus; " 
( 7 5 ) D C e l e c t r i c a l b u s s ta tus ; '•* 
(76) A P U b l e e d v a l v e p o s i t i o n ( w h e n 

a n m f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

- ( 7 7 ) H y d r a u l i c p r e s s u r e ( e a c h s y s t e m ) ; 
(78 ) L o s s o f c a b i n p r e s s u r e ; . 
(79) C o m p u t e r f a i l u r e ; • 
(80) H e a d s - u p d i s p l a y ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 8 1 ) P a r a - v i s u a l d i s p l a y . ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(82) C o c k p i t t r i m c o n t r o l i n p u t 

p o s i t i o n — p i t c h ; 
(83) C o c k p i t t r i m - c o n t r o l i n p u t 

p o s i t i o n — r o l l ; 
(84) . C o c k p i t t r i m c o n t r o l i n p u t , 

p o s i t i o n — y a w ; 
(85) T r a i U n g edge f l a p a n d c o c k p i t 

f l a p c o n t r o l p o s i t i o n ; . 
(86) L e a d i n g . e d g e S a p a n d c o c k p i t j: 

f l a p c o n t r o l p o s i t i o n ; 
(87) G r o u n d s p o i l e r p o s i t i o n a n d 

s p e e d b r a k e s e l e c t i o n ; a n d ; 

(88) A l l c o c k p i t f l i g h t c o n t r o l i n p u t 
fo rces (cont ro l -whee l , , c o n t r o l c o l u m n , 
r u d d e r p e d a l ) . r : 

(b) F o r a l l t u r b i h e - e n g m e p o w e r e d -
t r a n s p o r t ca tegory a i r p l a n e s . 
m a n u f a c t u r e d o n or before O c t o b e r 1 1 , . 
1 9 9 1 , b y A u g u s t 2 0 , 2 0 0 1 . . . , 

( 1 ) F o r a i r p l a n e s - n o t e q u i p p e d a s o f 
J u l y 1 6 , 1 9 9 6 , w i t h a f l ight data 
a c q u i s i t i o n u n i t ( F D A U ) , t h e p a r a m e t e r s 
l i s t e d i n p a r a g r a p h s (a) (1) t h r o u g h : 
(a ) (18 ) of t h i s s e c t i o n m u s t b e r e c o r d e d 
w i t h i n the r a n g e s a n d a c c u r a c i e s 
s p e c i f i e d i n A p p e n d i x B of t h i s par t , . 
a n d — 

(1) F o r a i r p l a n e s w i t h m o r e t h a n t w o 
e n g i n e s , t h e p a r a m e t e r d e s c r i b e d ^ i n v 
p a r a g r a p h (a ) (18 ) i s i i o t r e q u i r e d u n l e s s 
s u f f i c i e n t c a p a c i t y i s a v a i l a b l e o n t h e 
e x i s t i n g recorder , to r e c o r d that ; 
p a r a m e t e r ; . 

( i i) P a r a m e t e r s l i s t e d i n ^ p a r a g r a p h s 
(a ) (12 ) t h r o u g h ( a ) ( 1 7 ) e a c h m a y b e 
recorded: f i rom a s i n g l e s o u r c e . - r 

(2) F o r a i r p l a n e s tha t w e r e e q u i p p e d . 
a s o f J u l y 1 6 , 1 9 9 6 , w i t h a f l ight da ta • . 
a c q u i s i t i o n u n i t ( F D A U ) , the p a r a m e t e r s 
l i s t e d i n p a r a g r a p h s (a ) (1 ) t h r o u g h . 
(a) (22) of t h i s s e c t i o n m u s t b e r e c o r d e d 
w i t h i n t h e r a n g e s , a c c u r a c i e s ^ a n d 
record ing ' in terva ls^ s p e c u i e d i n 
A p p e n d i x - M o f t h i s par t . P a r a m e t e r s 
l i s t e d i n p a r a g r a p h s (a ) (12 ) t h r o u g h 
( a ) ( 1 7 ) e a c h m a y be r e c o r d e d f r o m a 
s i n g l e s o u r c e . 

(3) T h e a p p r o v e d f l ight r e c o r d e r 
r e q u i r e d b y t h i s s e c t i o n m u s t b e 
i n s t a l l e d at t h e ear l ies t t i m e p r a c t i c a b l e , 
b u t n o la ter t h a n the n e x t - h e a v y 
m a i n t e n a n c e c h e c k after A u g u s t 1 8 , 
1 9 9 9 . a n d n o la ter t h a n A u g u s t 2 0 , 1 9 9 7 . 
A h e a v y m a i n t e n a n c e c h e c k i s 
c o n s i d e r e d to b e a n y time a n a i r p l a n e i s 
s c h e d u l e d to be o u t of s e r v i c e for 4 o r 
m o r e d a y s a n d i s s c h e d u l e d to i n c l u d e 
a c c e s s to m a j o r s t r u c t u r a l c o m p o n e n t s . 

(c) F o r a l l t u r b m e - e n g m e p o w e r e d 
t ranspor t ca tegory a i r p l a n e s 
m a n u f a c t u r e d o n or b e f o r e O c t o b e r 1 1 , , 
1 9 9 1 — 
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(1) That were equipped as of July 16, 
1996, with one or more digital data 
bus(es) and an ARINC 7-17 digital flight 
data acquisition unit (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 specified in 
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; 

(2) Commensurate with the capacity 
of the recording system (DFDAU or 
equivalent and the DFDR), all 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 sampling 
intervals specified in Appendix M of 
this part by August 18, 2001. 

(3) That were subject to*§ 121.343(e); : 
of this part, all conditions of 
§ 121.343(e) must continue to be met 
until compliance with paragraph (c)(1) 
of this section is accomplished. 

:(d)For all turbine-engine-powered, 
transport category, airplanes that were 
manufactured after October 11,1991— 

(1) The parameters listed in paragraph 
(a)(1) through (a)(34) of this section 
must be recorded within the ranges, . 
accuracies, resolutions, and recording 
intervals specified in Appendix M of 
this part by August 20, 2001v Parameters 
listed in paragraphs (a)(12)'through 
(a)(14) each may be recorded from a 
single Source. 
- (2) Commensurate with the capacity 

of the recording system, all additional 
parameters forwbich information .„ 
sources are installed and which are 
connected: to the -recording system must 
be recorded within the ranges,, 
accuracies, resolutions, and sampling : 
intervals specified in Appendix M of 
this part by August 20,2001. 

(e) For all turhine-engine-powered . 
transport category airplanes that are r 

manuractured after August 18, 2000— . 
(1) The parameters listed in paragraph. 

(a)(1) through (57) of this section must 
be recorded within the ranges, 
accuracies, resolutions, and recording 
intervals specified in Appendix M of 
this part. . 

(2) Commensurate with the capacity 
of the recording system, all additional 
parameters for which information 
sources are installed and which are .„.' 
connected to merecbrdingsystem, must 
be recorded within the ranges,.. , •. 
accuracies, resolutions, and sampling 
intervals specified in Appendix M of 
this part. 

(f) For all turbine-engine-powered 
transport category airplanes that are-

manufactured after August 19^2002 the 
parameters listed in paragraph (a)(1) 
through (a)(88j of this section must be. 
recorded within the ranges, accuracies, 
resolutions, and recording intervals 
specified in Appendix M of this part. 

(g) Whenever a flight data recorder 
required by this section is installed, it 
must be operated continuously from the 
instant the. airplane begins its takeoff 
roll until it has completed its landing £ 

. roll. ' .V... > ^ ; . ; y V . . ' 
(h) Except as provided in paragraph 

(i) of this section, and except for 
recorded data erased as authorized in 
this paragraph, each certificate holder 
shall keep the recorded data prescribed 
by this section, as appropriate, until the 
airplane has been operated for atleast 
25 hours of the operating time specified 
in § 121.359(a) of this part. A total of 1 
hour of recorded data may be erased for 
the purpose oftesting the flight recorder 
or the flight recorder system. Any 
erasure made in accordance with this 
paragraph must be of the oldest 
recorded data accumulated at. the time 
of testing. Except as provided in 
paragraph (i) of this section, no. record 
need be kept more than 60 days. 

(i) In the event of an accident or 
occurrence that requires immediate 
notification of the National 
Transportation Safety Board under 49 
CFR 830 of its regulations and that 
results in termination of the-flight, the 
certificate holder shall remove the , 
recorder from the airplane and keep the 
recorder data prescribed by this section, 
as appropriate.for at least 60 days or.for 
a longer period upon the request of the 
Board or the Administrator. 

(j) Each flight datajecdrder system 
required by this section must be 
installed in accordance with the 
requirements of § 25.1459 (a), (b), (d), 

: and'(e). of this chapter. A correlation 
must be established between the values 
recorded by the flight data recorder and 
the corresponding values being 
measured. The correlation must contain 
a sufficient number of correlation points 
to accurately establish the conversion 
from the recorded values to engineering 
unite or discrete state over the full 
operating range of the parameter. Except 
for airplanes having separate altitude 

, and airspeed sensors that are an, integral 
part of the flight data recorder system, 
a single correlation may be established 
for any group of airplanes— 

(1) That are of the same type; ^ -
(2)OnwMchtheflightrecorder 

system and its installation are the same; 
and 

(3) On which there is no difference in 
the type design with respect to the . 
installation of those sensors associated 
with the flight data recorder system. 

Documentation sufficient to convert. 
recorded data into, the engineering units 
and discrete values specified in the 
applicable appendix must be ; 

maintained by the certificate holder.,'', 
(k) Each flight data recorder required 

by this section must have an approved 
device to'assist in locating that recorder, 
under water. , . :• 

(1) The. foliowmg airplanes that were 
manufactured before August 18,1997 
need not comply with this section, but 
must continue to comply with 
applicable paragraphs of §121.343 of 
this chapter^ as appropriate: 

(1) Airplanes that meet the State .2 
noise levels of part 36 of this chapter ] 

and are subject to §91.801(c) of this: 
chapter, until January 1, 2000. On and 
after January 1, 2000, any Stage 2. . 
airplane otherwise allowed tohe . 
operated under Part 91 of this, chapter 
must comply with the applicable flight 
data recorder requirements of this 
section for that airplane. 

(2) General Dynamics Convair 580, 
General Dynamics Convair 600, General 
Dynamics Convair 640, deHavilland 
Aircraft Company Ltd. DHC-7, Fairchild 
Industries FH 227, Fokker F-27. (except 
Mark 50), F-28 Mark 1000 and Mark , 
4000, Gulfstream Aerospace Gr-159, r ^ 
Lockheed Aircraft Corporation Electra 
10-̂ A, Lockheed Aircraft Corporation , 
Electra 1Q4-B, Lockheed Aircraft : 

Corporation Electra 10-E, Lockheed 
Aircraft Corporation Electra L-188 
Maryland Air mdustries, Inc. F27, 
Mitsubishi Heavy Industries, Ltd. YS-
11, Short Bros. Limited SD3-30, Short : 

Bros. Limited SD3-60. 
3. Section 121.344a is added to read 

as follows: 

§ 121.344a Digital flight data recorders for 
10-19 seat airplanes. 

(a) Except as provided in paragraph (f) 
of this section, no person may operate . 
under this part a turbine-engine-
powered airplane having a passenger 
seating configuration, excluding any 
required crewmember seat, of 10 to 19 
seats, that was brought onto the U.S. 
register after, or was registered outside 
the United States and added to the 
operator's U-S. operations specifications 
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, airplanes brought onto 
the U.S. register after October 11,1991, 
must comply with "either the 
requirementsihthis section or the" 
applicable paragraphs in § 135.152 of 
this chapter, m addition, by August 18, 
2001. 
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( 1 ) T h e p a r a m e t e r s l i s t e d i n ; ' • : . 

§ § 1 2 1 . 3 4 4 ( a ) ( 1 ) t h r o u g h 1 2 1 . 3 4 4 ( a ) ( l l 3 

o f t h i s p a r t m u s t b e r e c o r d e d w i t h t h e 

r a n g e s , a c c u r a c i e s , a n d r e s o l u t i o n s ' , 

s p e c i f i e d i n A p p e n d i x B o f p a r t 1 3 5 o f 

t h i s c h a p t e r , , e x c e p t t h a t — 

( 1 ) E i t h e r t h e p a r a m e t e r l i s t e d i n 

§ 1 2 1 . 3 4 4 ( a ) ( 1 2 ) o r ( a ) ( 1 5 ) o f t h i s p a r t 

m u s t b e r e c o r d e d ; e i t h e r t h e p a r a m e t e r s 

l i s t e d i n § 1 2 1 . 3 4 4 ( a ) ( 1 3 ) o r ( a ) ( 1 6 ) o f , " 

t h i s p a r t m u s t h e r e c o r d e d ; a n d e i t h e r 

t h e p a r a m e t e r l i s t e d i n § . 1 2 1 , 3 4 4 ( a ) ( 1 4 j ; 

o r ( a ) ( 1 7 ) : o f t h i s p a r t m u s t b e r e c o r d e d . 

( i i ) F o r a i r p l a n e s w i t h m b r e t h a n t w o 

e n g i n e s , t h e p a r a m e t e r d e s c r i b e d i n " 

§ 1 2 1 . 3 4 4 ( a ) ( 1 8 ) o f t h i s p a r t m u s t a l s o b e 

r e c o r d e d i f s u f f i c i e n t c a p a c i t y i s 

a v a i l a b l e i o r r t h e e x i s t i n g r e c o r d e r t o 

r e c o r d t h a t p a r a m e t e r ; 

( i i i ) P a r a m e t e r s l i s t e d i n 

§ § 1 2 1 . 3 4 4 ( a ) ( 1 2 ) t h r o u g h 1 2 1 . 3 4 4 ( a ) ( 1 7 ) 

o f t h i s p a r t e a c h m a y b e r e c o r d e d f r o m 

a s i n g l e s o u r c e ; s 

( i v ) A n y p a r a m e t e r f o r w h i c h n o v a l u e 

i s c o n t a i n e d i n A p p e n d i x B o f p a r t 1 3 5 

o f t h i S i C h a p t e r m u s t b e r e c o r d e d v r t t h i n 

t h e r a n g e s , a c c u r a c i e s , a n d r e s o l u t i o n s ~ 

s p e c i f i e d i n A p p e n d i x M o f t h i s p a r t . ... 

( 2 ) C o m m e n s u r a t e w i t h t h e c a p a c i t y 

o f t h e r e c o r d i n g s y s t e m ( F D A U o r 

e q u i v a l e n t a n d t h e D F D R ) - , t h e 

p a r a m e t e r s l i s t e d i n § § 1 2 l . 3 4 4 ( a ) ( l 9 ) 

t h r o u g h 1 2 1 . 3 4 4 ( a ) ( 2 2 ) o f t h i s p a r t a l s o 

m u s t b e r e c o r d e d w i t h i n t h e r a n g e s , ^ 

a c c u r a c i e s , r e s o l u t i o n s , a n d recording; 

i n t e r v a l s s p e c i f i e d i n A p p e n d i x B o f , 

p a r t 1 3 5 o f t h i s c h a p t e r . 

( 3 ) ( T h e a p p r o v e d f l i g h t r e c o r d e r 

r e q u i r e d b y t h i s s e c t i o n m u s t b e 

i n s t a l l e d a s s o o n a s p r a c t i c a b l e , b u t n o 

l a t e r t h a n t h e n e x t , h e a v y m a i n t e n a n c e ; 

c h e c k o r e q u i v a l e h t a f t e r A u g u s t 1 8 , ; -

1 9 9 9 . A h e a v y m a i n t e n a n c e c h e c k i s 

c o n s i d e r e d t o b e a n y t i m e a n a i r p l a n e i s 

. s c h e d u l e d t o b e o u t o f s e r v i c e f o r 4 m o r e 

d a y s a n d i s s c h e d u l e d t o i n c l u d e a c c e s s 

t o m a j o r s t r u c t u r a l c o m p o n e n t s . • : 

( b ) F o r a t u r b i n e - e n g i n e - p o w e r e d . 

a i r p l a n e s h a v i n g a p a s s e n g e r s e a t i n g 

c o n f i g u r a t i o n , e x c l u d i n g a n y required : ' . 

, c r e w m e m b e r s e a t , o f 1 0 t o 1 9 s e a t s , t h a t 

a r e m a n u f a c t u r e d a f t e r A u g u s t 1 8 , 2 0 0 0 . 

( 1 ) T h e p a r a m e t e r s l i s t e d i n 

§ § 1 2 1 . 3 4 4 ( a ) ( l J t h r o u g h 7 1 2 1 . 3 4 4 ( a ) ( 5 7 ) 

o f t h i s p a r t , m u s t b e r e c o r d e d w i t h i n t h e 

r a n g e s , a c c u r a c i e s , r e s o l u t i o n s , a n d 

r e c o r d i n g i n t e r v a l s s p e c i f i e d i n . 

A p p e n d i x M O f t h i s p a r t . . 

( 2 ) C o m m e n s u r a t e w i t h t h e c a p a c i t y y 

o f t h e r e c o r d i n g s y s t e m , a l l a d d i t i o n a l 

- p a r a m e t e r s - l i s t e d i n § 1 2 1 . 3 4 4 ( a ) o f t h i s ' 

p a r t f o r w h i c h i n f o r m a t i o n s o u r c e s a r e 

i n s t a l l e d a n d w h i c h a r e c o n n e c t e d t o 

t h e recording s y s t e m , m u s t b e r e c o r d e d 

w i t h i n t h e r a n g e s , a c c u r a c i e s , 

r e s o l u t i o n s , a n d s a m p l i n g i n t e r v a l s 

s p e c i f i e d i n A p p e n d i x M o f t h i s p a r t b y 

A u g u s t 1 8 , 2 0 0 1 . 

( c ) F o r a l l ^ t u r b i n e - e n g i n e - p o w e r e d 

a i r p l a n e s h a v i n g ; a p a s s e n g e r s e a t i n g 

c o n f i g u r a t i o n , e x c l u d i n g a n y r e q u i r e d 

c r e w m e m b e r s e a t s , o f 1 0 t o 1 9 s e a t s , t h a t 

a r e m a n u f a c t u r e d a f t e r A u g u s t 1 9 , 2 0 0 2 , 

t h e p a r a m e t e r s ; l i s t e d i n § 1 2 1 . 3 4 4 ( a ) ( 1 ) 

t h r o u g h ( a ) ( 8 8 ) o f t h i s p a r t m u s t b e 

recorded w i t h i n t h e r a n g e s , a c c u r a c i e s , 

resolutions, a n d recording i n t e r v a l s \ 

s p e c i f i e d i n A p p e n d i x M o f t h i s p a r t . 

( d ) E a c h f l i g h t d a t a recorder s y s t e m 

r e q u i r e d b y t h i s s e c t i o n m u s t b e . 

i n s t a l l e d i n a c c o r d a n c e w i t h t h e . • 

requirements o f § 2 3 . 1 4 5 9 ; ( a ) , f b ) , ( d ) , 

a n d ( e ) o f t h i s c h a p t e r . A c o r r e l a t i o n 

m u s t b e e s t a b l i s h e d b e t w e e n t h e v a l u e s 

recorded b y t h e flight d a t a r e c o r d e r a n d 

t h e c o r r e s p o n d i n g v a l u e s b e i n g <'• 

m e a s u r e d . T h e c o r r e l a t i o n m u s t c o n t a i n 

a s u f f i c i e n t n u m b e r o f c o r r e l a t i o n p o i n t s 

t o a c c u r a t e l y e s t a b l i s h t h e c o n v e r s i o n » 

f r o m t h e recorded v a l u e s t o e n g i n e e r i n g 

u n i t s o r d i s c r e t e s t a t e o v e r t h e f u l l 

o p e r a t i n g r a n g e o f t h e p a r a m e t e r . A 

s m g l e c o r r e l a t i o n m a y b e e s t a b l i s h e d f o r 

a n y g r o u p o f a i r p l a n e s — 

( 1 ) T h a t a r e o f t h e s a m e t y p e ; 

( 2 ) O n w h i c h t h e f l i g h t recorder 

s y s t e m a n d i t s . i n s t a l l a t i o n a r e t h e s a m e ; 

a n d . • ' ; ' \ . • 

( 3 ) O n w h i c h t h e r e i s n o d i f f e r e n c e i n 

t h e t y p e d e s i g n w i t h respect t o t h e 

i n s t a l l a t i o n o f t h o s e s e n s o r s a s s o c i a t e d 

w i t h t h e f l i g h t d a t a recorder s y s t e m . 

C o r r e l a t i o n d o c u m e n t a t i o n m u s t b e 

m a i n t a i n e d b y t h e c e r t i f i c a t e h o l d e r . 

( e ) A l l a i r p l a n e s s u b j e c t t o t h i s s e c t i o n 

a r e a l s o s u b j e c t t o t h e r e q u i r e m e n t s a n d 

e x c e p t i o n s s t a t e d i n § § 1 2 1 . 3 4 4 ( g ) 

t h r o u g h 1 2 1 . 3 4 4 ( k ) o f t h i s p a r t . - -

( f ) F o r a i r p l a n e s t h a t w e r e 

m a n u f a c t u r e d b e f o r e J u l y 1 7 , 1 9 9 7 , t h e . 

f o l l o w i n g a i r p l a n e t y p e s r i e e d n d t , 

c o m p l y w i t h t h i s s e c t i o n , b u t m u s t ; 

c o n t i n u e t o c o m p l y w i t h a p p l i c a b l e 

p a r a g r a p h s o f § 1 3 5 . 1 5 2 o f t h i s c h a p t e r , 

a s a p p r o p r i a t e : B e e c h A i r c r a f t - r 9 9 ; : 

S e r i e s , B e e c h A i r c r a f t 1 3 0 0 . B e e c h 

A i r c r a f t 1 9 0 0 C , . C o n s t r u c c i o n e s ' " ' . 

A e r o n a u t i c a s , S . A . ( C A S A ) C - 2 1 2 , 
d e H a v i l l a n d D H C - 6 , D o r n i e r 2 2 8 , H S -

7 4 8 , E m b r a e r E M B 1 1 0 , J e t s t r e a m 3 1 0 1 , 

J e t s t r e a m 3 2 0 1 , F a i r c h i l d A i r c r a f t 

S A - 2 2 6 . . > ; 

4 . A p p e n d i x M ~ t o p a r t 1 2 1 i s a d d e d 

t o r e a d a s f o l l o w s : . " 



Appendix M to Part 121—Airplane Flight Recorder Specification 
The recorded values must meet the designated range, resolution, and accuracy requirements during dynamic and static conditions. Ml data recorded must be correlated hi time to within one second. 

Parameters Range Accuracy {sensor input) Seconds oer sampling 
interval Resolution Remarks 

1. Time or Relative Times 
Counts. 5 

2. Pressure Altitude 

3. Indicated airspeed or 
Calibrated airspeed. 

4. HeadIrrg;(Primary flight 
crew reference). 

5. Normal Acceleration 
(Vertical)̂  

6. Pitch Attitude .„......; 

7. Roll Attitude 

8. Manual Radio Transmit­
ter Keying or CVR/DFDR 
synchronization ref­
erence. . 

9. Thrust/Power on Each 
Engine—primary flight 
drew reference. 

10. Autopilot Engagement 
11. Longitudinal Accelera­

tion. • -', 
12a. Pitch Cbntrol(s) posi­

tion (non-fly4)y-wire sys-
.. terns. 

12b. Pitch Controlfs) posi­
tion (fly-by-wire systems). 

13a. Lateral Control posi-
. tion(s) (nqn-flyHOy-wire). 

13b, Lateral Control posi-
tioh(s) (fly-by-wire). 

24 Hrs, 0 to 4095 
-1000 ft to max certifi­

cated altitude of air­
craft. +5000 ft. 

50 KIAS or minimum 
value to Max V * , and 
V s o t o 1.2 V D . 

0-360° and Discrete 
"true" or "mag". 

-3g to +i 

:+/-7° 

+7-180° ..;...„,•....".;.;. 

Oh-Off (Discrete) 
None , , 

Full Range Forward 

Discrete "on" or "off' 

Full Range ..... 

Full Range 

Full Range 

Full Range 

+/-0.125% Per Hour 
+/-100to+/-700 ft 

(see table, TSO 
C124aorTSOC51a). 

+/-5%and+/-3% 

+/-2° 

+ / - 1 % of max range 
excluding datum error 
of+/-5%. 

+/-2° ..„...: ,;. ..... 

+1-2" .......„;.... 

+1-2% 

+/-,1.5% max. range.ex-
cluding datum error of 
+/-5%. 

+1-2% Unless Higher 
Accuracy Uniquely 
Required. 

+/-2° UnlessHigher 
• Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required. 

+/^2° UnlessHigher 
Accuracy Uniquely 
Required. 

4 ....... 

1 

1 

1 ...... 

0,125 
1 or 0.25 for airplanes 

operated under,. 
§ 121.344(f). ; 

1 or 0.5 for airplanes op­
erated under 
§121.344(f). r 

•\ .........;„:...,;...v... 

1 sec... 

5'to 3 5 ' 

1 kt ...... 

0.5° 

0.004g . 

0.5° ..... 

0.5°:..... 

1 (per engine) 0,2% of full range 

1 
0.25 0.004g ... 

0.5 or 0.25 for airplanes 
operated under 
§121.344(f). 

0.5 or 0.25 forairplanesr 
'Operated under 
§121.344(f). 

0.5 or 0.25 for airplanes 
operated under 
§121.344(0. 

0.5 or 0.25 for airplanes 
operated under 
§121.344(0. - ' 

0.2% of full range 

0.2% of full range 

0.2% of full range. 

0.2% of full range 

UTC time preferred when available. Coun în^e-1 

ments each 4, seconds of. system operation. 
Data should be obtained from the air data com­

puter when practicable. f ' ~ - ? y : i ' 

Data should be obtained from the air data com­
puter when practicable. " 

When true or magnetic heading can be selected 
. -' ajs the primary heading reference, a discrete in­

dicating selection must be recorded. 

A sampling rate of 0.25 is recommended, • 

A Sampling rate of 0.5 is recommended. 

Preferably each crew member but one discrete 
: acceptable for all transmission provided the 
CVR/FDR system complies with TSO C124a 
CVR synchronization requirements (paragraph 
4.2.1 ED-55). • , 

Sufficient parameters (e.g. EPR, N1 or Torque, 
NP) as appropriate to the particular engine be 

) recorded to deterrhine power in forward and re­
verse thrust, including potential overspeed con-

• ditions; ^ 

For airplanes that have a flight wntrol,break 
• away capability that allows either pilot to oper­

ate the controls independently, record both con­
trol inputs: The(wntrol; inputs may be sampled 
alternately once per second to produce the 
sampling interval of 0.5 or 0.25, as applicable. 

For airplanes that have a flight control break '' 
away capability that allows either pilot to oper­
ate the controls independently, record both con­
trol inputsi'The control,inputs may be sampled 1 

'alternately once per second to produce the 
sampling interval of 0.5 or 0.25, as applicable. 



1 4 a . Yaw Control posi­
t ions) (non-fly-by-wire). 

14b . Y a w Control posh 
tibn(sj (fly-by-wire). 

1 5 . Pitch Control Sur-
face(s) Position. 

1 6 . Lateral Control Sur­
faced) Posit ion: : 

1 7 . Yaw CbhtrbiSurface{s) 
Position. ' • • 

1 8 . Lateral Acceleration .... 

1 9 . P i tchTr imSurface Po­
sition. 

Zt. trailing Edge Flap or 
Cockpit Control Selection. 

2 1 . Leading Edge.Flap or 
Cockpit Control Selection. 

2 2 . E a c h Thrust Reverser 
Position (or equivalent 
for propeller airplane). 

2 3 . Ground'Spoiler P o s h 
tionqr Speed Brake S e ­
lection. 

24 . Outside Air Tempera-
ture.or Total Air Tem­
perature/ 

25: ' Autopilot/Autothrottle/ 
. A F C S Mode and E n ­

gagement Status. 
26 . Radio Altitude , 

Full Range 

Full Range I....; 

Full Range 

Full Range 

Full Range 

+ / - l g , 

Full Range 

FuURange, or Each Po­
sition (discrete). 

Full R a n g e or Each Dis­
crete Position. -

Stowed, In Transit, and 
. Reverse (Discrete). 

Full Range or Each Po­
sition (discrete).. 

- 5 0 ° C t o + 9 0 ° C 

A suitable combination 
of discretes. \ . : 

- 2 0 ft to. 2,500 ft 

+ / - 2 0 Unless Higher 
Accuracy Uniquely 

' Required. 

+ / - 2 ° Unless Higher 
Accuracy Uniquely 
Required. 

+ / - 2 0 Unless Higher 
Accuracy Uniquely 

•: Required. 

+1-2° Unless Higher 
Accuracy Uniquely 
Required. 

+ / - 2 ° Unless Higher 
Accuracy Uniquely 

' Required. 

+ / - 1 . 5 % max. range ex­
cluding datum error of 

. + / - 5 % . i 

+ / - 3 % ' Unless Higher 
Accuracy Uniquely 
Required. 

+ / - 3 0 or a s Pilot's indi­
cator. 

+I-3P or a s Pilot's indi­
cator and sufficient to 
determine each d i s - 1 

crete position. 

+1-2" Unless Higher 
Accuracy Uniquely 
Required. 

+ / - 2 ° C 

+ / - 2 f t o r + / - 3 ° / p , , 
Whichever is Greater 
Below 500 ft a n d + / 

I - 5 % Above 500 ft. 

0.5 

0 .5 ' . 

0.5 or 0.25 for airplanes 
operated urider 
§ 1 2 1 . 3 4 4 ( 0 -

0.5 or 0.25 for airplanes 
operated under 

' § l 2 1 . 3 4 4 ( f ) . 

0.5 

0.25 

1 (per engine) 

1 or 0.5 for airplanes op­
erated under 
§ 1 2 1 . 3 4 4 ( 0 . 

2 

V. : .......... 

1 : : 

0 . 2 % of full range 

0 .2% of full range. 

0 .2% of full range 

0 .2% of full range 

0 .2% of full range 

0.004g 

0 .3% of full range 

0 .5% of full range 

0 .5% of full range 

1 ft + 5 % above 500 ft 

For airplanes that have a flight= control ^ break 
away capability .that allows either pilot to oper^ 

,-. ate the.controls independently, record both con­
trol inputs. The control inputs may be sampled 
alternately once per Second to produce the; 
sampling interval of 0.5. _•, 

For airplane's fitted with multiple or split surfaces, 
a suitable combination of inputs is acceptable 

' jn tieu or recording each surface separately: 
T h e control surfaces may be sampled alter­
nately to produce the sampling interval of 0.5 or 

0-25- • -v 
A Suitable combination of surface position s e n ­

sors is acceptable in lieu of recording each sur­
face separately. The control surfaces may be 
sampled alternately to produce the sampling in­
terval of 6:5 or 0 .25, 

For airplanes with miiltiple or split surfaces, a 
suitable combination of surface position s e n ­
sors is acceptable in lieu of recording each sur­
face separately. T h e control surfaces may be 
Sampled alternately to produce the sampling in­
terval of 0.5. 

Flap position and cockpit control may each be 
sampled alternately at 4 second intervals,, to 
give a data point every 2 seconds. 

Lef t .and right s ides, or flap position and cockpit 
control may each be sampled at 4 second inter­
vals, so a s to give a data point every 2 sec -

" onds. ' : ' 
Turbo-jet^-2 discretes enable the 3 states to be 

determined. 
Turt>p-prpp—discrete. . 

Discretes should show which systems are eh-
. gaged and which primary modes are controlling 

the, flight path'and speed of the aircraft. 
For autolanaVcategory 3 operations. E a c h radio 

altimeter should be recorded, but arranged so 
that at least one is recorded each second. 



Appendix M to Far t 1 2 1 — A i r p l a n e Flight Recorder Specif icat ion—Continued 

The recorded values must meet the designated range, resolution, and accuracy requirements during dynamic and static conditions. All data, recorded must be correlated [n time to within one second. 

Parameters Range Accuracy (sensor, input) Seconds per sampling 
interval' Resolution Remarks 

2 7 . Localizer Deviation, 
MLS. Azimuth, or G P S 
Latitude Deviation. 

28 . Glideslope Deviation, 
, M L S Elevation, or G P S . 

Vertical Deviation. 

29 . Marker Beacon P a s ­
sage, :. 

3d. Master Warning ....... 

3 1 j Air/ground sensor (pri­
mary airplane system 
reference noseor main 
gear). ; , • 

3 2 . Angle of Attack (if 
measured directly). 

3 3 . Hydraulic Pressure 
Low, Each System. 

34. Groundspeed 

3 5 . G P W S (ground proxim­
ity warning system). 

36 . Landing Gear Position 
or Landing gear cockpit 
control selection. 

3 7 . Drift Angle 
38 . Wind Speed and Direc­

tion. ' • > . 
39 . Latitude and Longitude 

40..Stick shaker and push­
er activation^ * 

4 1 . Windshear Detection „ 

42 . Throttle/power lever 
position. 

43- Additional Engine P a ­
rameters. !•; 

+ / -400 .Microamps or 
available sensor range 
a s Installed. 

+ / - 6 2 ° 

+ / - 400 Micrpamps or 
available sensor range 
a s installed. 

0.9 t o + 3 0 ° 

Discrete "on" or "off" .... 

Discrete" 

Discfete "air" or 
"ground". 

A s installed 

Discrete or available 
sensor range, "low" or 
"normal". 

As Installed ..... 

Discrete'"warning" or 
• "off". 

Discrete 

As installed 
A s installed 

A s installed 

Discrete(s) "on" or "off" 

Discrete "warning" or 
"off". 

Full Range 

A s installed 

A s installed + 1 - 3 % rec­
ommended. 

A s I n s t a l l e d + / 3 - 3 % 
', recommended, „ 

A s installed .'. 

+1-5% 

Most Accurate Systems 
Installed. 

As Installed 
A s installed 

A s installed 

+1-2% ..... 

As installed: 

0 .3% of full range 

0 .3% of full range 

1 (0.25 recommended). 

2 or 0.5 for airplanes op­
erated under 
§ 121.344(f) . . 

2 : 

1 

;t ...;„„....,. 

4 , 

4 ; 

4 , ,.. 
4 V:...!...,.. 

1 ......................... 

1 . . . • 

1 for each lever .-. 

Each engine each sec ­
ond. 

0 .3% of full range 

0 .5% of full range. 

0 .2% of full range. 

0 . 1 ° . 

1 knot, and 1 . 0 ° . 

0.002°, or a s installed 

2 % of full range 

2 % of full range 

For autpland/ca'iegory 3 operations. Each system 
should be recorded but arranged so that at 
least one is recorded each second. It is not 
necessary to record ILS and M L S at the same 
time, only the approach aid In use need be re­
corded! 

For autoland/category 3 operations. Each system 
should be recorded by arranged so that at least 
one is recorded each second. It is not nec­
essary ,to record ILS and M L S at the sarne 
tirrie, only the. approach aid in use .need be re­
corded. 

A single, discrete is acceptable for all markers. 

Record the master warning and record each "red" 
' warning that cannot be determined from other 

parameters r6r from the cockpit voice recorder. 

If left and right sensors are available, each may 
be recorded at 4 or 1 second intervals, a s ap­
propriate, so a s to give a data point at 2 sec ­
onds or 0.5 second, a s required. 

A suitable^ combination of 'discretes unless re­
corder capacity isfimited in which c a s e a single 
discrete for all modes is acceptable. 

A suitable combination of discretes' should be re­
corded.- • " v 

Provided by the Primary Navigation System Ref­
erence: Where capacity permits Latitude/Ion-

. gitude resolution should be 0.0002*. 
A suitable combination of discretes to determine 
' activation. 

For,airplanes with non-mechanjcaliy linked cockpit 
engine controls. ;,>-.- . •.., 

Where, capacity permits, the'preferred priority is 
indicated .vibration tevel, N 2 , E G T j . F u e t Fipw, 

< Fuel Cut-off lever position1 and N3 , unless en­
gine manufacturer recommends otherwise. 



44. Traffic Alert and Colli­
sion Avoidance System 
(TCAS)', 

45. QME 1 and 2 Distance 
46. Nav 1 and 2 Selected 

-Frequency. 
; 47..Selected barometric 

! setting. 
48. Selected Altitude 
49.; Selected speed .„;..:.;.. 
50.'Selected Mach 
51. Selected vertical speed 
52. Selected heading 
53. Selected flight path 
54'. Selected decision \ 

'height. 
55. EFIS display format ..... 

58.) Muiti-furtctlon/Erigine 
Alerts Display format. 

57. Thrust command ... 
58. Thrust target. 

' 59. Fuel quantity iri ,CG 
trim tank. 

60. Prirriary Navigation 
System Reference. 

61. Ice Detection 

62. Engine warning each.' 
! engine vibration. 
63. Engine warning eaph 

engine.over temp. 
64. Engine warning each 

engine bil pressure low. 
65. Engine warning each 

• engine'bverspeed. 
,66. Yaw Trim Surface Pr> 

sition.: 

67. Roll Trim Surface Posi­
tion... 

68. Brake Pressure (left 
and right). 

69. Brake Pedal Applica­
tion (left and right). 

70. Yaw or sideslip angle .. 
71. Engine bleed valve po­

sition. 

Discretes 

0-200 NM 

Full Range 

Full Range 

Full Range 
Full Range 
Full Range 
Full Range 
Full: Range ......>....;.;» 
Full Range ...... 
Full Range .................. 
Discrete(s) 

Discrete(s) ........ 

Full Range ..... 
Full Range .. .... 
Full Range 

Discrete GPS, INS, 
VOR/DME, MLS, 
Loran C, Omega, Lo-

, calizer.Glidesiope.'. 
Discrete "ice" or "nd : 

.ice". 
Discrete 

Discrete : 

Discrete 

Discrete...... 

Full Range 

> Full Range 

As installed .„.. 

Discrete or Analog "ap-
plied" or "off". 

Full Range ..; 
Discrete "open" or 

"closed". 

As installed 

As installed 

As installed 

+1-5%. .............. 

+/-5% 
+/-5% 
+/-5% 
+ / - 7 5%' 
+/-5% : 
+/-5% ; 
+/-5% 

+/-2% 
+1-2% 
+1-5% 

+1-3% Unless Higher 
Accuracy Uniquely 
Required. 

+/-3% Unless Higher 
Accuracy Uniquely 
Required. 

+/-5% 

+1^5% (Analog) 

+/-5% 

1 NM 

0.2% of full range 

100 ft 
1 knot 
.01; 
100 ft/min 
1? 
1° 
1 ft 

2% of full range 
2% of full range 
1%-of fuil'range 

0.3% of full range 

0.3% of full range 

0.5° 

A suitable combination of discretes should be re­
corded to determ frje•', the; status of—Combined 
Control, Vertical Control," Up Advisory, and 
Down Advisory; (ref.'ARlNC Characteristic 735 
Attachment 6E, TCAS VERTICAL R'A ,DATA 
OUTPUT WORD.) 

1 mile 
Sufficient to determine selected frequency, • 

Discretes should show the display system status 
(e.g., off, normal, fail, composite, sector, plan, 
nav aids; weather radar, range/copy. . • •• 

Discretes should show the display systern status 
(e.g., off, normal fall, and the identity of display 
pages for emergency procedures, need not be 
recorded. ' 

A suitable combination of discretes to determine 
the Primary Navigation System1 reference. 

To determine braking effort applied by pilots or by 
autobrakes. 

To determine braking applied by pilots. 



Appendix M to Part 121—Airplane Flight Recorder Specification—Continued 
The recorded values must meet the designated range, resolution, and accuracy requirements during dynamic and static conditions. All data recorded must be correlated in time to within one second. 

P a r a m e t e r s R a n g e ' A c c u r a c y ( s e n s o r . i n p u t ) 
S e c o n d s p e r s a m p l i n g 

i n t e r v a l 
R e s o l u t i o n R e m a r k s 

7 2 . D e - i c i n g o r a n t i - i c i n g 

s y s t e m s e l e c t i o n . 

73.J , C o m p u t e d c e n t e r o f 

g r a v i t y . 

7 4 . A C e l e c t r i c a l b u s s t a t u s 

7 5 . D C e l e c t r i c a l b u s s t a -

; t u s . ; . , , -. ; , • ; . , • • "> 

7 6 A P p b l e e d v a l v e p o s i ­

t i o n - ., 

7 7 . H y d r a u l i c , P r e s s u r e 

( e a c h s y s t e m ) . 

7 8 . L o s s o f c a b i n p r e s s u r e 

7 9 . C o r r i p u t a r f a i l u r e ( c r i t i -

' c a l f l i g h t a r i d e n g i n e c o n ­

t r o l s y s t e m s ) , . 

8 0 . H e a d s - u p d i s p l a y : 

( w h e n ah i n f o r m a t i o n 

s o u r c e js installed), ^ 
8 1 . P a r a : v i s u a r ; d i s p l a ; y 

. ' ( W h e n a h i n f o r m a t i o n 

s o u r c e i s . i n s t a l l e d ) . , 

8 2 . d b c k p i t t r i m c o n t r o l . 

i n p u t p o s i t i o n — p i t c h . 

8 3 . C o c k p i t t r i m c o n t r o l 

i n p u t p o s i t i o n — r o l l • 

8 4 . \ C o c k p i t t r i m c o n t r o l 

I n p u t p o s i t i o n — y a w . 

8 5 . T r a i l i n g e d g e f l a p a n d 

c b c k p i t f l a p c o n t r o l p o s i -

' t i o n . • ' " 

8 6 . L e a d i n g e d g e f l a p a n d 

c o c k p i t f l a p c o n t r o l p o s i ­

t i o n . • . 

8 7 . G r o u n d s p o i l e r p o s i t i o n 

. a n d s p e e d b r a k e s e l e c ­

t i o n ^ , j 

8 8 . A l l c o c k p i t f l i g h t . c o n t r o l 

i n p u t f o r c e s ( c o n t r o l 

w h e e l , c o n t r o l c o l u m n , , 

r u d d e r p e d a l ) . 

D i s c r e t e " o n " o r " o f f " . . . . 

F u l l R a n g e 

D i s c r e t e " p o w e r " o r " o f f " 

D i s c r e t e , " p o w e r " o r " o f f " 

D i s c f e t e " o p e n " o r 

" c l o s e d " . 

F u l l r a n g e 

+ / - 5 % . 

D i s c r e t e . " t o s s " o r " n o r ­

m a l " . ' " • 

D i s c r e t e " f a i l " o r " n o r r 

V n a i " . 

D i s c f e t e ( s ) " o n " o f " o f f " 

D i s c f e t e { s ) , l ! o r i " , ; o r . " o f f ' 

F u l l R a n g e 

F u l l R a n g e •. 

F u l l R a n g e 

F u l i R a n g e . . . . . . . . . . . . . . . . . 

F u l l R a n g e o r D i s c r e t e 

F u l l R a n g e o r D i s c r e t e . . 

F^u l l R a n g e 

. C d n t r o l w h e e l + / - 7 0 

• . l b s , . , 

' Control C o l u m n + / 

. - 8 5 l b s . 

1 R u d d e r p e d a l + / - 1 6 5 

l b s 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

( 1 p e r 6 4 s e a ) 

4 . . . . . . . . . . . . . . . . 

1 % o f toil r a n g e : 

+1-5%, ..........u., 

+ / - 5 % . . . . . . . . . . 

+/-5%, 

0 . 5 

1 

+ / - 5 % 2 

.-. • • • k i 

1 0 0 p s i 

E a c h b u s . 

E a c h b u s . 

0 : 2 % ' o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e 

0 . 5 % o f f u l l r a n g e 

0 . 5 % o f f u l l r a n g e 

0 . 2 % o f f u l i r a n g e 

0 . 2 % o j f u l l r a n g e 

W h e r e m e c h a n i c a l m e a n s f o r c o n t r o l i n p u t s a r e 

n p t a v a i l a b l e , c o c k p i t d i s p l a y t r i m p o s i t i o n s 

s h o u l d b e r e c o r d e d . 

W h e r e m e c h a n i c a l m e a n s f o r c o n t r o l i n p u t s a r e 

n o t a v a i l a b l e , c o c k p i t d i s p l a y t r i m p o s i t i o n s 

s h p u i d b e r e c o r d e d . , ; : , 

W h e r e m e c h a n i c a l m e a n s f o r c o n t r o l i n p u t s " - ' a r e 

n o t a v a i l a b l e , c o c k p i t d i s p l a y t r i m p o s i t i o n s 

s h o u l d b e r e c o r d e d . . v - • ' 

T r a i l i n g e d g e f l a p s a n d c o c k p i t flap c o n t r o l p o s i ­

t i o n m a y e a c h b e s a m p l e d a l t e r n a t e l y a t 4 s e c ­

o n d i n t e r v a l s t o p r o v i d e a s a m p l e e a c h 0 . 5 s e c ­

o n d . 

F o r , f l y - o y - w i r e r f l i g h t c o n t r o l s y s t e m s ; w h e r e f l i g h t 

c o n t r o l s u r f a c e p o s i t i o n i s a f u n c t i o n o f t h e d i s ­

p l a c e m e n t o f t h e c o n t r o l - i n p u t d e v i c e o n l y , i t i s 

n o t n e c e s s a r y t o r e c o r d t h i s p a r a m e t e r . F o r a i r ­

p l a n e s t h a t h a v e a flight c o n t r o l b r e a k a w a y c a ­

p a b i l i t y t h a t a l l b y i r e e i t h e r p i l o t t o . o p e r a t e t h e , 

c o n t r o l ; i n d e p e n d e n t l y , r e c o r d b o t h ™ n f ( d f o r c e 

i n p u t s . . T h e OTntrbl^force i n p u t s ' m a y ^ s a m ­

p l e d , a l t e r n a t e l y o n c e p e r 2 s e c o n d s t o p r o d u c e 

, t h e s a m p l i n g i n t e r v a l o f i . / . ' , . : 



Federal Register / Vol. 62, No. 137 / Thursday, July 17, 1997 ./ Rules and Regulations 38387 

P A R T 1 2 5 r C E R T I F I C A T I O N A N D 
O P E R A T I O N S : A I R P L A N E S H A V I N G A 
S E A T I N G C A P A C I T Y O F 2 0 O R M O R E 
P A S S E N G E R S O R A M A X I M U M 
P A Y L O A D C A P A C I T Y O F 6 , 0 0 0 
P O U N D S O R M O R E 

5J T h e a u t h o r i t y c i t a t i o n for p a r t 1 2 5 
c o n t M u e s l o i - e a d a s f o l l o w s : . : ' " 

Author i ty: 49 U.S.C. 106(g), 4 0 1 1 3 , 4 4 7 0 1 -
4 4 7 0 2 , 4 4 7 0 5 , 4 4 7 1 0 - 4 4 7 1 1 ^ 4 4 7 1 3 , 4 4 7 1 6 - . 
4 4 7 1 7 , 4472S , . 

6. Section 1 2 5 . 2 2 6 is added to read a s . . . 
follows: 

§ 125.226 Digital flight data recorders. 
. (a) E x c e p t a s p r o v i d e d i n p a r a g r a p h ... 

( 1 ) o f t h i s s e c t i o n , n o p e r s o n m a y : . ^ 
opera te u n d e r t h i s p a r t a . t i u b i h e ^ e n g i n e -
p o w e r e d t ranspor t ca tegory a i r p l a n e 
u n l e s s i t i s e q u i p p e d w i t h o n e o r m o r e 
- a p p r o v e d f l i g h t recorders ' tha f ;use a.."" 
d i g i t a l m e t h o d o f r e c o r d i n g a n d s to r ing 
d a t a a n d a m e t h o d o f r e a d i l y r e t r i e v i n g 
tha t d a t a f r o m the storage m e d i u m . T h e 
o p e r a t i o n a l parameters ' r e q u i r e d to b e 
r e c o r d e d b y d i g i t a l f l ight da ta r e c o r d e r s . 
r e q u i r e d b y t h i s s e c t i o n are as follows: 
t h e p h r a s e ' ' w h e n a n i n f o n n a t i d h s o u r c e 
i s i n s t a l l e d " f o l l o w i n g a p a r a m e t e r 
i n d i c a t e s that r e c o r d i n g of that 
p a r a m e t e r i s n o t i n t e n d e d to r e q u i r e a ' 
c h a n g e i n i n s t a l l e d e q u i p m e n t : . 

( i ) T i m e ; , . / ' . r .~~ "... 
(2) P r e s s u r e a l t i t u d e ; ; 

(3) I n d i c a t e d a i r s p e e d ; ' 
(4) H e a d i n g — p r i m a r y f l ight c r e w 

re fe rence ( i f s e l e c t a b l e , r e c o r d d i s c r e t e , 
t rue o r m a g n e t i c ) ; . . . 

(5) N o r m a l a c c e l e r a t i o n ( V e r t i c a l ) ; 
(6) P i t c h a t t i tude; " V 
(7) R o l l a t t i tude; ..; ; 
(8) M a n u a l r a d i o - t r a n s m i t t e r k e y i n g , 

or C V R / D F D R s y n c h r o n i z a t i o n 
r e f e r e n c e ; ^ - • ; - .» . 

(9) T h r u s t / p o w e r o f e a c h e n g i n e — 
p r i m a r y f l igh t c r e w re ference; 

( 1 0 ) A u t o p i i o t ' e n g a g e m e n t s ta tus ; 
( 1 1 ) L o n g i t u d i n a l a c c e l e r a t i o n ; -
( 1 2 ) P i t c h c o n t r o l i n p u t ; 
( 1 3 ) L a t e r a l c o n t r o l i n p u t ; - . 
( 1 4 ) R u d d e r p e d a l i n p u t ; 
( 1 5 ) P r i m a r y p i t c h c o n t r o l s u r f a c e 

p o s i t i o n ; 
( 1 6 ) P r i m a r y la tera l c o n t r o l s u r f a c e 

p o s i t i o n ; 
( 1 7 ) P r i m a r y y a w c o n t r o l s u r f a c e 

p o s i t i o n ; 
( 1 8 ) L a t e r a l a c c e l e r a t i o n ; 
( 1 9 ) P i t c h t r i m s u r f a c e p o s i t i o n o r 

p a r a m e t e r s o f p a r a g r a p h (a)(82) o f t h i s 
s e c t i o n i f c u r r e n t l y r e c o r d e d ; 

(20) T r a i l i n g edge f l a p o r c o c k p i t f l a p 
c o n t r o l s e l e c t i o n (except w h e n 
p a r a m e t e r s o f p a r a g r a p h (a)(85) o f t h i s 
s e c t i o n a p p l y ) ; 

( 2 1 ) L e a d i n g e d g e f l a p o r c o c k p i t f l a p 
c o n t r o l s e l e c t i o n (except w h e n 
p a r a m e t e r s o f p a r a g r a p h (a)(86) o f t h i s 
s e c t i o n a p p l y ) ; 

(22). E a c h T h r u s t r e y e r s e r p o s i t i o n (or 
e q u i v a l e n t "for p r o p e l l e r a i r p l a n e ) ; . 

(23 ) G r o u n d s p o i l e r p o s i t i o n o r s p e e d 
b r a k e s e l e c t i o n ( e x c e p t w h e n p a r a m e t e r s 
o f p a r a g r a p h (a)(87) o f t h i s s e c t i o n 

a p p l y ) ; . V^^-Y^. ."-.;*•'•-•.-'• 
(24) O u t s i d e o r total , a i r temperature ; . . 

. ( 25 ) A u t o m a t i c F l i g h t C o n t r o l S y s t e m . 
( A F G S ) m o d e s a n d e n g a g e m e n t s t a t u s , 
i n c l u d i n g autothrot t le ; 

(26) R a d i o a l t i t u d e ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; .; 

( 2 7 ) L o c a l i z e r d e v i a t i o n , M L S 
A z i m u t h ; 

(28) G l i d e s l o p e d e v i a t i o n , M L S • _l' 
E l e v a t i o n ; . : ,. • 

(29) M a r k e r b e a c o n p a s s a g e ; 
(30) M a s t e r w a r n i n g ; ;. . \ 
( 3 1 ) A i r / g r o u n d s e n s o r ( p r i m a r y .r 

a i r p l a n e s y s t e m re fe rence n o s e o r m a i n 
gear) ; 

(32 ) A n g l e o f a t t a c k ( w h e n 
m f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; , 

( 3 3 ) H y d r a u l i c p r e s s u r e l o w ( e a c h . 
s y s t e m ) ; . • „--.^-;.;-

(34) G r o u n d s p e e d ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

( 3 5 ) G r o u n d p r o x i m i t y w a r n i n g 
s y s t e m ; . • :.--w-: • _ • 

(36 ) L a n d i n g gear p o s i t i o n o r l a n d i n g 
gear c o c k p i t c o n t r o l s e l e c t i o n ; 

( 3 7 ) D r i f t a n g l e ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(36 ) W i n d s p e e d a n d d i r e c t i o n ( w h e n 
a n . i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(39) L a t i t u d e a n d l o n g i t u d e ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(40) S t i c k s h a k e r / p u s h e r ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

( 4 1 ) W i n d s h e a r ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

(42) T h r o t t l e / p o w e r l e v e r p o s i t i o n ; 
(43) A d d i t i o n a l e n g i n e p a r a m e t e r s (as 

d e s i g n e d i n a p p e n d i x E o f t h i s par t ) ; -: 

(44) T r a f f i c a ler t a n d c o l l i s i o n •_. -
a v o i d a n c e s y s t e m ; . . . . . . . 

(45) D M E 1 a n d 2 d i s t a n c e s ; , •. •• 
(46) N a v 1 a n d 2 s e l e c t e d f r e q u e n c y ; 
(47) S e l e c t e d b a r o m e t r i c se t t ing ( w h e n 

a n i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(48) S e l e c t e d a l t i t u d e ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(49) S e l e c t e d s p e e d ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
(50) S e l e c t e d m a c h ( w h e n a n 

m f o n n a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 5 1 ) S e l e c t e d v e r t i c a l s p e e d ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 5 2 ) S e l e c t e d h e a d i n g ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 5 3 ) S e l e c t e d f l igh t p a t h ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; , 
(54) S e l e c t e d d e c i s i o n h e i g h t ( w h e n 

a n i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 5 5 ) E F I S d i s p l a y format; 
(56) M u l t i - f u n c t i o n / e n g i n e / a l e r t s 

d i s p l a y format ; 
( 5 7 ) T h r u s t c o m m a n d ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(58) T h r u s t target ( w h e n a n 
i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 

(59 ) F u e l q u a n t i t y i n C G t r i m t a n k . 
( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; . 
• (60) P r i m a r y N a v i g a t i o n S y s t e m . 
R e f e r e n c e ; . . . 

( 6 1 ) I c i n g ( w h e n a n i n f o r m a t i o n .. 
s o u r c e i s i n s t a l l e d ) ; . 

(62) E n g i n e w a r n i n g e a c h e n g i n e ' : . 
v i b r a t i o n ( w h e n a n i n f o r m a t i o n s o u r c e 
i s i n s t a l l e d ) ; 

(63 ) F ^ g i n e w a r n i n g e a c h e n g i n e o v e r 
t e m p , ( w h e n a n i n f o r m a t i o n . s o u r c e i s 
i n s t a l l e d ) ; 

(64) E n g i n e w a r n i n g e a c h e n g i n e o i l 
p r e s s u r e l o w ( w h e n a n i n f o r m a t i o n 
s o u r c e i s i n s t a l l e d ) ; 

• (65 ) E n g i n e w a r n i n g e a c h e n g i n e o v e r 
s p e e d ( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; _ 

(66) Y a w t r i m s u r f a c e posit ionT-^ • 
(67) R o l l t r i m s u r f a c e p o s i t i o n ; 
(68) B r a k e p r e s s u r e (se lec ted s y s t e m ) ; 
(69) B r a k e p e d a l a p p l i c a t i o n (left a n d 

r ight ) ; 
(70 ) Y a w o f s i d e s U p a n g l e . f w h e n a h 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; rt 

( 7 1 ) E n g i n e b l e e d v a l v e p o s i t i o n . 
( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; : v 

( 7 2 ) D e - i c i n g , a n d a n t i - i c i n g s y s t e m , 
s e l e c t i o n ( w h e n a n i n f o r m a t i o n s o u r c e 
i s i n s t a l l e d ) ; 

( 73 ) C o m p u t e d cente r o f g r a v i t y . 
( w h e n a n i n f o r m a t i o n s o u r c e i s 
i n s t a l l e d ) ; - . ,̂  . / ' 

(74) A C e l e c t r i c a l b u s s ta tus ; . . 
( 7 5 ) D C e l e c t r i c a l b u s s t a t u s ; . . . 
(76) A P U b l e e d v a l v e p o s i t i o n ( w h e n 

a n i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; . * 
{77) H y d r a u l i c p r e s s u r e ( e a c h s y s t e m ) ; 
(78) L o s s o f c a b i n p r e s s u r e ; 
(79) C o m p u t e r f a i l u r e ; 
(80) H e a d s - u p d i s p l a y ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; 
( 8 1 ) P a r a - v i s u a l d i s p l a y ( w h e n a n 

i n f o r m a t i o n s o u r c e i s i n s t a l l e d ) ; "\ 
(82) C o c k p i t t r i m c o n t r o l i n p u t 

p o s i t i o n - p i t c h ; » V 
(83) C o c k p i t br im c o n t r o l i n p u t 

p o s i t i o n — r o l l ; ' 
(84) C o c k p i t t r i m c o n t r o l i n p u t . . 

p o s i t i o n — y a w ; 
(85) T r a i l i n g e d g e f l a p a n d c o c k p i t 

f l a p c o n t r o l p o s i t i o n ; .. 
(86) L e a d i n g e d g e f l a p a n d c o c k p i t 

f l a p c o n t r o l p o s i t i o n ; 
(87) G r o u n d s p o i l e r p o s i t i o n a n d .' 

s p e e d b r a k e s e l e c t i o n ; a n d 
(88) A l l c o c k p i t f l ight c o n t r o l i n p u t . 

fo rces (cont ro l w h e e l , c o n t r o l c o l u m n , 
r u d d e r p e d a l ) . 

(b) F o r a l l t u r b i n e - e n g i n e p o w e r e d 
t r a n s p o r t ca tegory a i r p l a n e s 
m a n u f a c t u r e d o n or before O c t o b e r 1 1 , 
1 9 9 1 , b y A u g u s t 1 8 , 2 0 0 1 r -

( 1 ) F o r a i r p l a n e s n o t e q u i p p e d a s o f 
J u l y 1 6 , 1 9 9 6 ; w i t h a f l igh t d a t a 
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a c q u i s i t i o n u n i t ( F D A U ) , t h e p a r a m e t e r s 

l i s t e d i n p a r a g r a p h s ( a ) ( 1 ) t h r o u g h 

( a ) ( 1 8 ) o f t h i s s e c t i o n " m u s t b e r e c o r d e d , 

w i t h i n t h e r a n g e s a n d a c c u r a c i e s -

s p e c i f i e d i n A p p e n d i x D o f t h i s p a r t , 

' a n d — V- ' 

( 1 ) F o r a i r p l a n e s w i t h m o r e t h a n t w o 

e n g i n e s , t h e p a r a m e t e r d e s c r i b e d i n 

p a r a g r a p h ( a ) ( 1 8 ) i s n o t r e q u i r e d u n l e s s 

s u f f i c i e n t c a p a c i t y i s a v a i l a b l e o n t h e 

e x i s t i n g r e c o r d e r t o r e c o r d t h a t ' 

p a r a m e t e r . 

( i i ) P a r a m e t e r s l i s t e d i n p a r a g r a p h s 

( a ) ( 1 2 ) t h r o u g h ( a ) ( 1 7 ) e a c h m a y b e 

r e c o r d e d from a a i n g l e s o u r c e . 

( 2 ) F o r a i r p l a n e s m a t w e r e e q u i p p e d 

a s o f J u l y 1 6 , 1 9 9 6 , w i t h a f l i g h t d a t a 

a c q u i s i t i o n u n i t ( F D A l T J y t h e p a r a m e t e r s 

l i s t e d i n p a r a g r a p h s ( a ) ( 1 ) t h r o u g h 

( a ) ( 2 2 ) o f t h i s s e c t i o n m u s t b e r e c o r d e d 

w i t h i n . . t h e r a n g e s , a c c u r a c i e s , a n d 

recording i n t e r v a l s s p e c i f i e d i n 

A p p e n d i x E o f t h i s p a r t . P a r a m e t e r s 

l i s t e d i n p a r a g r a p h s ( a ) ( l 2 ) t h r o u g h 

( a ) ( 1 7 ) e a c h m a y b e r e c o r d e d from a 

s i n g l e s o u r c e . 

. ( 3 ) T h e a p p r o v e d f l i g h t r e c o r d e r 

r e q u i r e d b y t h i s s e c t i o n m u s t b e 

i n s t a l l e d a t t h e e a r l i e s t t i h i e p r a c t i c a b l e , 

b u t n o l a t e r t h a n t h e n e x t h e a v y -

m a i n t e n a n c e c h e c k a f t e r A u g u s t 1 8 , 

1 9 9 9 a n d n o l a t e r t h a n A u g u s t 1 8 , 2 0 0 1 . 

A h e a v y m a i n t e n a n c e c h e c k i s 

c o n s i d e r e d t o b e a n y t i m e a n a i r p l a n e i s 

s c h e d u l e d ' t b b e o u t o f s e r v i c e f o r 4 o r 

m o r e d a y s a n d i s s c h e d u l e d t o i n c l u d e 

a c c e s s t o m a j o r s t r u c t u r a l c o m p o n e n t s . 

( c J F o r a l l t u r b i n e - e n g i n e ^ p p w e r e d 

t r a n s p o r t c a t e g o r y a i r p l a n e s 

m a n u f a c t u r e d o n o r b e f o r e O c t o b e r 1 1 , 

1 9 & 1 — 

( 1 ) T h a t w e r e e q u i p p e d a s o f J u l y 1 6 , 

1 9 9 6 , w i t h o n e o r m o r e d i g i t a l ' d a t a 

b u s ( e s ) a n d a n A R I N C 7 1 7 d i g i t a l f l i g h t 

d a t a a c q u i s i t i o n u n i t ( D F D A U ) o r 

e q u i v a l e n t , t h e p a r a m e t e r s ; s p e c i f i e d i n 

p a r a g r a p h s ( a ) ( 1 ) t h r o u g h ( a ) ( 2 2 ) o f t h i s 

s e c t i o n m u s t b e r e c o r d e d w i t h i n t h e 

r a n g e s , a c c u r a c i e s , r e s o l u t i o n s , a n d ' " -

s a m p l i n g m t e r y a l s « p e c i f i e d i n 

A p p e n d i x E o f t h i s p a r t b y A u g u s t 1 8 , 

2 0 0 1 . P a r a m e t e r s l i s t e d i n p a r a g r a p h s .• 

( a ) ( 1 2 ) t h r o u g h ( a ) ( 1 4 ) e a c h m a y b e ; 

r e c o r d e d from a s i n g l e s o u r c e . 

. ( 2 ) C d n i m e n s u r a t e w i t h i t h e - c a p a c i t y 

o f t h e r e c o r d i n g s y s t e m ( D F D A U o r 

e q u i v a l e n t a n d t h e D F D R ) , a l l a d d i t i o n a l 

p a r a m e t e r s f o r w h i c h i n f o r m a t i o n • 

s o u r c e s a r e i n s t a l l e d a n d w h i c h a r e 

. c o n n e c t e d t o t h e r e c o r d i n g s y s t e m m u s t 

b e r e c o r d e d w i t h i n t h e r a n g e s , 

a c c u r a c i e s , resolutions; a h d . s a m p l i n g ; 

i n t e r v a l s s p e c i f i e d i n A p p e h d i s c E o f t h i s 

p a r t b y A u g u s t i 8 , 2 0 0 1 . - : ^ 

( 3 ) T h a t w e r e s u b j e c t t o § 1 2 5 . 2 2 5 ( e ) 

o f t h i s p a r t , a l l c o n d i t i o n s o f -

§ 1 2 5 . 2 2 5 ( c ) m u s t c o n t i n u e t o b e m e t * 

u n t i l c o m p l i a n c e w i t h p a r a g r a p h ( c ) ( 1 ) 

o f t h i s s e c t i o n i s a c c o m p l i s h e d . ; 

( d ) F o r a l l t u r b i n e ^ e n g i h e - p o w e r e d 

t r a n s p o r t c a t e g o r y a i r p l a n e s t h a t w e r e -

m a n u f a c t u r e d a f t e r O c t o b e r 1 1 , . 1 9 9 1 — 

( 1 ) T h e p a r a m e t e r s l i s t e d i n T 

p a r a g r a p h s ( a ) ( 1 ) t h r o u g h ( a ) ( 3 4 ) o f t h i s 

s e c t i o n m u s t b e r e c o r d e d w i t h i n t h e . . 

r a n g e s , a c c u r a c i e s , resolutions, a n d 

r e c o r d i n g i n t e r v a l s s p e c i f i e d i n ; 

A p p e n d i x E o f t h i s p a r t b y A u g u s t 1 8 , 

2 0 0 1 . P a r a m a t e r s l i s t e d i n p a r a g r a p h s 

( a ) ( 1 2 ) t h r o u g h ( a ) ( 1 4 ) e a c h m a y b e 

r e c o r d e d from a s i n g l e s o u r c e . 

( 2 ) C o m m e n s u r a t e w i t h t h e c a p a c i t y 

o f t h e r e c o r d i n g s y s t e m , a l l a d d i t i o n a l 

p a r a m e t e r s f o r w h i c h i n f o r m a t i o n 

s o u r c e s a r e i n s t a l l e d a n d w h i c h a r e 

c o n n e c t e d t o t h e r e c o r d i n g s y s t e m , m u s t 

b e r e c o r d e d w i t h i n t h e r a n g e s , 

a c c u r a c i e s , r e s o l u t i o n s , - a n d s a m p l i n g 

i n t e r v a l s ^ s p e c i f i e d i n ' A p p e n d i x E o f t h i s 

p a r t b y A u g u s t 1 8 , 2 0 0 1 . 

( e ) F o r a l l t u r b i n e - e n g i n e - p o w e r e d 

t r a n s p o r t c a t e g o r y a i r p l a n e s t h a t a r e 

m a n u f a c t u r e d a f t e r A u g u s t 1 8 > 2 0 0 0 — 

( 1 ) T h e p a r a m e t e r s l i s t e d i n p a r a g r a p h 

( a ) ( 1 ) t h r o u g h ( 5 7 ) o f t h i s s e c t i o n m u s t 

b e recorded w i m i n t h e r a n g e s , 

a c c u r a c i e s , r e s o l u t i o n s , a n d r e c o r d i n g 

i n t e r v a l s s p e c i f i e d i n A p p e n d i x E o f t h i s 

p a r t . • 

( 2 ) C o m m e n s u r a t e w i t h t h e c a p a c i t y 

o f t h e r e c o r d i n g s y s t e m , a l l a d d i t i o n a l 

p a r a m e t e r s f o r w h i c h i n f o r m a t i o n 

s o u r c e s a r e i n s t a l l e d a n d w h i c h a r e 

c o n n e c t e d t o n ^ e r e c o r d i n g s y s t e m , m u s t 

b e r e c o r d e d w i t h i n t h e r a n g e s , 

a c c u r a c i e s , r e s o l u t i o n s , a n d s a m p l i n g 

i n t e r v a l s s p e c i f i e d i n A p p e n d i x E o f t h i s 

• p a r t . ; ; ; ' : ' < ! - ' ' ' r ' ' . ' 

( f ) F o r a l l t u r b i n e - e n g i n e - p o w e r e d - -

t r a n s p o r t c a t e g o r y a i r p l a n e s t h a t a r e : -

m a n u f a c t u r e d a f t e r A u g u s t 1 9 , 2 0 0 2 

p a r a m e t e r s l i s t e d i n p a r a g r a p h ; ( a ) ( l ) 

t h r o u g h ( a ) ( 8 8 ) o f t h i s s e c t i o n m u s t b e ':• 

recorded w i t h i n t h e r a n g e s , a c c u r a c i e s , 

r e s o l u t i o n s , a n d recording i n t e r v a l s 

s p e c i f i e d i n A p p e n d i x E o f t h i s p a r t . 

( g ) W h e n e v e r a f l i g h t d a t a r e c o r d e r 

r e q u f r e d b y t h i s s e c t i o n . i s i n s t a l l e d , i t 

m u s t b e o p e r a t e d c o n t i n u o u s l y from t h e 

i n s t a n t t h e a i r p l a n e b e g i n s i t s t a k e o f f : 

r o l l u n t i l i t h a s c o m p l e t e d i t s l a s d i n g 

r o l l ; ' • ' ' 

( h ) E x c e p t a s p r o v i d e d i n p a r a g r a p h 

( i ) o f t h i s s e c t i o n , a n d e x c e p t f o r ' 

r e c o r d e d d a t a e r a s e d a s a u t h o r i z e d i n 

t h i s p a r a g r a p h , e a c h c e r t i f i c a t e h o l d e r 

s h a l l k e e p t h e recorded ' d a t a p r e s c r i b e d -

b y t h i s s e c t i o n . , a s a p p r o p r i a t e , u n t i l t h e 

a i r p l a n e h a s b e e n o p e r a t e d f o r a t l e a s t 

2 5 h o u r s o f t h e O p e r a t i n g t i m e s p e c i f i e d 

i n § 1 2 1 . 3 5 9 ( a T o f t h i s p a r t : A t o t a l o f T 

h o u r o f r e c o r d e d d a t a m a y b e e r a s e d f o r 

t h e p u r p o s e o f t e s t i n g t h e f l i g h t r e c o r d e r 

o r t h e f l i g h t r e c o r d e r s y s t e m . A n y ' / ; / " > 

e r a s u r e m a d e i n a c c o r d a n c e w i t h t h i s , 

p a r a g r a p h m u s t b e o f t h e o l d e s t 

r e c o r d e d d a t a a c c u m u l a t e d a t t h e t i m e 

o f t e s t i n g . E x c e p t a s p r o v i d e d i n 

p a r a g r a p h ( i ) o f t h i s s e c t i o n , n o r e c o r d 

n e e d t o b e k e p t m o r e t h a n 6 0 d a y s . ' 

( i ) I n t h e e v e n t o f a n a c c i d e n t o r i -

o c c u r r e n c e t h a t r e q u i r e s i m m e d i a t e C; 

n o t i f i c a t i o n o f t h e N a t i o n a l "- - ' , '-' 

T r a n s p o r t a t i o n S a f e t y B o a r d u n d e r 4 9 

C F R 8 3 0 o f i t s r e g u l a t i o n s a n d t h a t 

r e s u l t s i n t e r m i n a t i o n o f - t h e Q i g h t j t h e 

c e r t i f i c a t e h o l d e r s h a l l r e m o v e t h e 

r e c o r d e r from t h e a i r p l a n e a n d k e e p t h e 

r e c o r d e r d a t a p r e s c r i b e d b y t h i s s e c t i o n , 

a s a p p r o p r i a t e , f o r a t l e a s t 6 0 d a y s o r f o r 

a . l o n g e r p e r i o d u p o n t h e r e q u e s t o f t h e 

B o a r d o r t h e A d m i n i s t r a t o r . 

( j ) E a c h f l i g h t d a t a r e c o r d e r s y s t e m 

r e q u i r e d b y t h i s s e c t i o n m u s t b e ' 

i n s t a l l e d i n a c c o r d a n c e w i t h t h e 

r e q u i r e m e n t s o f § 2 5 . 1 4 5 9 ( a ) , ( b ) , ( d ) , 

a n d ( e ) o f t h i s c h a p t e r . A c o r r e l a t i o n 

m u s t b e e s t a b l i s h e d b e t w e e n t h e v a l u e s 

recorded b y t h e f l i g h t d a t a recorder a n d 

t h e c o r r e s p o n d i n g v a l u e s b e i n g 

m e a s u r e d , t h e c o r r e l a t i o n m u s t c o n t a i n 

a s u f f i c i e n t n u m b e r o f c o r r e l a t i o n p o i n t s 

t o a c c u r a t e l y e s t a b l i s h t h e c o n v e r s i o n 

from t h e r e c o r d e d v a l u e s t o e n g i n e e r i n g 

u n i t s o r d i s c r e t e s t a t e o v e r t h e f u l l 

o p e r a t i n g r a n g e o f t h e p a r a m e t e r . E x c e p t 

. f o r a i r p l a n e s h a v i n g s e p a r a t e . a l t i t u d e 

a n d a i r s p e e d s e n s o r s t h a t a r e a n i n t e g r a l 

p a r t o f t h e f l i g h t d a t a recorder s y s t e m , 

a s i n g l e c o r r e l a t i o n m a y b e e s t a b l i s h e d 

f o r a n y g r o u p o f a i r p l a n e s — 

( 1 ) T h a t a r e o f t h e s a m e t y p e ; 

( 2 ) O n w h i c h t h e f l i g h t r e c o r d e r , V 

s y s t e m a n d i t s i n s t a l l a t i o n a r e t h e s a m e ; 

a n d ""-

( 3 ) O h w h i c h t h e r e i s n o d i f f e r e n c e i n 

t h e t y p e d e s i g n . w i t h r e s p e c t t o t h e 

i n s t a l l a t i o n o f t h o s e s e n s o r s a s s o c i a t e d 

w i t h t h e flight d a t a recorder s y s t e m . ; 

D o c u m e n t a t i o n s u f f i c i e n t , t o c o n v e r t 

r e c o r d e d d a t a , i n t o t h e e n g i n e e r i n g u n i t s 

a n d d i s c r e t e v a l u e s s p e c i f i e d i n t h e . , 

a p p l i c a b l e a p p e n d i x m u s t b e 

m a i n t a i n e d b y t h e c e r t i f i c a t e h o l d e r . -

( k ) E a c h f l i g h t d a t a r e c o r d e r required 

b y t h i s s e c t i o n m u s t h a v e a n a p p r o v e d 

d e v i c e t o a s s i s t i n l o c a t i n g t h a t r e c o r d e r 

u n d e r w a t e r . 

( 1 ) T h e f o l l o w i n g a i r p l a n e s t h a t w e r e 

m a n u f a c t u r e d b e f o r e A u g u s t 1 8 , 1 9 9 7 " 

n e e d n o t c o m p l y w i t h t h i s s e c t i o n , b u t 

m u s t c o n t i n u e t o c o m p l y w i t h -

a p p l i c a b l e p a r a g r a p h s o f § 1 2 5 . 2 2 5 o f 

t h i s c h a p t e r , a s a p p r o p r i a t e : 

( 1 ) A i r p l a n e s t h a t m e e t t h e S t a g e 2 

n o i s e l e v e l s o f p a r t 3 6 b f t h i s c h a p t e r 

a n d a r e s u b j e c t t o § 9 1 . 8 0 1 ( c ) o f t h i s 

c h a p t e r . u n t i l ^ J a n u a r y . 1 ; 2 0 0 0 . ^ O n a n d " 

a f t e r J a n u a r y 1 , 2 0 0 0 , a n y S t a g e 2 

a i r p l a n e o t h e r w i s e a l l o w e d t o b e 

o p e r a t e d u n d e r P a r t 9 1 o f t h i s c h a p t e r 

m u s t c o m p l y w i t h t h e a p p l i c a b l e flight 

d a t a r e c o r d e r requirements o f t h i s 

s e c t i o n f o r t h a t a i r p l a n e . , • " -

( 2 ) G e n e r a l D y n a m i c s C o n v a i r 5 8 0 , * 

G e n e r a l D y n a m i c s C o n v a i r . 6 0 0 , G e n e r a l 

D y n a m i c s C o n v a i r 6 4 0 , d e H a v i l l a h d 
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Aircraft Company Ltd. DHC-7, Faircbild 
Industries FH 227, Fokker F-27 (except 
Mark 50), F-28 Mark 1000 and Mark. . 
4000, Gulfstream Aerospace G—159, 
Lockheed Aircraft Corporation Electra 
10-A, Lockheed Aircraft Corporation 
Electra 10-B, Lockheed Aircraft 
Corporation Electra 10-E, Lockheed 
Aircraft Corporation L-188, Maryland 
Air Industries, Inc. F27, Mitsubishi ; 
Heavy Industries, Ltd. YS-11, Short 
Bros. Limited SD3-30, Short Bros, 
Limited SD3^66. 

7. Appendix E to part 125 is added to 
read as follows: .. 



Appendix £ to Part 1 2 5 — A i r p l a n e Flight Recorder Specif ication 

The recorded values must meet the designated range; resolution, and accuracy requirements during dynamic and static condition?. AH data recorded must be correlated In time to within one second. 

Parameters Range Accuracy (sensor input) Seconds per sampling 
interval 

Resolution Remarks' 

1 . Time or Relative Time 
Counts. 

2 . Pressure Altitude 

3 . Indicated airspeed or 
Calibrated airspeed. : 

4. Heading (Primary flight 
crew reference). 

5. Normal Acceleration 
(Vertical). 

6. Pitch Attitude .. 

7 . Roll Attitude 

8. Manual Radio Transmit­
ter Keying or C V R / D F P R 
synchronization 

reference 

9. Thrust/Power on Each 
Engine^—primary flight 
crew reference. 

1 0 . Autopilot Engagement 
1 1 . Longitudinal Accelera­

tion. 

1 2 a . Pitch Control(sj posi­
tion (non-fly-by-wire s y s ­
tems. 

1 2 b . Pitch Controls) posi­
tion (fly-by-wire systems). 

1 3 a . Lateral Control posi­
tion^) (non-fly-by-wire). 

1 3 b . Lateral Control posi­
tion^) (fiy-by-wire). 

2 4 Hrs, 0 to 4095 

- 1 0 0 0 ft to max certifi­
cated altitude of air­
craft. +5000 ft. 

50 K I A S or minimum 
value to Max V* , , and 
V ^ t o 1 . 2 V D -

0 -360" and Discrete 
"true" or "mag". 

- 3 g t o + 6 g 

+ / - 7 5 0 

+ / - 1 8 0 0 

On-Off (Discrete) 
None. 

Full Range Forward 

Discrete "on" or "off' 
+ / - 1 g 

Full Range 

Full Range 

Full Range 

Full Range 

+ / - 0 . 1 2 5 % Per Hour .... 

+ / - 1 0 0 t o + / - 7 0 0 f t 
(see table, T S O 
C 1 2 4 a or T S O C 5 1 a ) . 

+ / - 5 % a n d + / - 3 % 

+1-2* 

+ / - 1 % of max range 
excluding datum error 

v o f + / - 5 % . 
+1-2" 

+ / - 2 ' 

+1-2%. 

+ / - 1 , 5 % max. range ex­
cluding datum error of 
+ / - 5 % . 

+ / - 2 0 Unless Higher 
Accuracy Uniquely 
Required. 

+J^2° Unless Higher 
Accuracy Uniquely 
Required. 

Unless Higher 
Accuracy Uniquely 
Required. 

+1-2° Unless Higher 
Accuracy Uniquely 
Required. 

0 . 1 2 5 . 

1 or 0.25 for airplanes 
operated under 
§125 .226 ( f ) . 

1 or 0.6 for airplanes op­
erated under v 

§ 125.226(f). 
1 , 

1 sec ... 

5 ' to 3 5 ' 

1 kt 

0 .5° 

0.004g. 

0.5° ...... 

0.5° 

1 (per engine) :.. 

1 . 
0 .25 

0.5 or 0.25 for airplanes 
operated under 
§ 125.226(f) . 

0.5 or 0,25 for airplanes 
operated under 
§ 1 2 5 . 2 2 6 ( 0 . 

0.5 or 0.25 for airplanes 
operated under 
§ 125.226(f). 

0.5 or 0-25 for airplanes 
operated under 

' § 1 2 5 . 2 2 6 ( 0 . 

0 . 2 % of full range 

0.004g. 

0 .2% of full range 

0 . 2 % of full range 

0 . 2 % of full range 

0 .2% of full range. 

U T C time preferred when available. Counter in­
crements each 4 seconds of system operation. 

Data should be obtained from the air data com­
puter when practicable. 

Oata should be obtained from the air data com­
puter when practicable. . 

When true or magnetic heading can be selected 
a s the primary heading reference, a discrete in­
dicating selection must be recorded. 

A sampling rate of 0.25 Is recommended. 

A sampling rate of 0.5 is recommended. 

Preferably each crew, member but one discrete 
acceptable for all transmission provided the 
C V R / F D R system complies with T S O C 1 2 4 a 
C V R synchronization requirements (paragraph 
4.2 .1 E D - 5 5 ) . 

Sufficient parameters (e.g. E P R . N 1 or Torque, 
NP) a s appropriate to the particular engine be 
recorded to determine power in forward and re­
verse thrust, including potential overspeed con­
ditions. 

For airplanes that have a flight control break 
away capability that allows either pilot, to! oper­
ate the controls Independently, record both con­
trol Inputs, t h e control inputs may be sampled 
alternately once per. second to produce the 
sampling interval of 0.5 or 0 .25, a s applicable. 

For airplanes that have„a flight control break 
away capability.that allows either pilot to oper r 

ate the) controls independently, record both con­
trol inputs. Thecbhtrol Inputs may be sampled 
alternately once per second to produce the 
sampling Interval of 0.5 or 0 .25, a s applicable. 



1 4 a . Y a w C o n t r o l p o s i ­

t i o n s } ( n o n - f l y - b y - w i r e ) . 

1 4 b . Y a w C o n t r o l p o s i ­

t i o n s ) ( f l y - b y - w l r e ) . 

1 5 . P i t c h C o n t r o l S u r ­

f a c e ^ ) P o s i t i o n . 

1 6 . L a t e r a l p p n t r o l S u r ­

f a c e ^ ) P o s i t i o n - . . . 

1 7 . Y a w C o n t r o l S u r f a c e ( s ) 

P o s i t i o n . 

1 8 . L a t e r a l A c c e l e r a t i o n . . . . 

1 9 . P i t c h T r i m S u r f a c e P o ­

s i t i o n . 

2 0 . T r a i l i n g E d g e F l a p o r 

C o c k p i t C o n t r o l S e l e c t i o n . 

2 1 . L e a d i n g E d g e F l a p o r 

C o c k p i t C o n t r o l S e l e c t i o n . 

2 2 . E a c h T h r u s t R e v e r s e r 

P o s i t i o n ( o r e q u i v a l e n t 

t o r p r o p e l l e r a i r p l a n e ) . 

2 3 . , Ground S p o i l e r . P o s i - r 

t i o n o r S p e e d B r a k e S e ­

l e c t i o n . 

2 4 . O u t s i d e A i r t e m p e r a ­

t u r e o r T o t a l A i r T e m ­

p e r a t u r e . , 

2 5 . Autopifot/Autothrottle/ 
A F C S M o d e a n d E n -

'.gagemertt S t a t u s . 

2 6 . R a d i o A l t i t u d e 

F u l l R a n g e 

F u l l R a n g e 

F u l l R a n g e 

+ / - 1 g 

F u l l R a n g e 

F u l l R a n g e o r E a c h P o ­

s i t i o n ( d i s c r e t e ) . 

F u l l R a n g e o r E a c h d i s ­

c r e t e P o s i t i o n . 

S t o w e d , I n T r a n s i t ; a n d 

R e v e r s e ( D i s c r e t e ) . 

F u l l R a n g e o r . E a c h P o ­

s i t i o n , ( d i s c r e t e ) . 

- 5 0 ° C t o - 9 0 ° C 

A s u i t a b l e , c o m b i n a t i o n 

o f d i s c r e t e s . . . , K 

- 2 0 f t t o 2 , 5 0 0 f t 

+ / - 2 0 U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d ; 

+ / - 2 ° U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d . . . 

+ / - 2 ° U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d . 

+1-2" U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d . 

+ / - 2 > U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d . 

+ / - 1 : 5 % m a x . r a n g e e x ­

c l u d i n g d a t u m e r r o r o f 

+ / , - 3 % U n l e s s H i g h e r 

A c c u r a c y U n i q u e l y 

R e q u i r e d . 

+ / - 3 0 o r a s P i l o t ' s i n d i ­

c a t o r ; 

+ / - 3 ° o r a s P i l o t ' s i n d i ­

c a t o r a n d s u f f i c i e n t t o 

d e t e r m i n e e a c h d i s ­

c r e t e , p o s i t i o n . . . 

+ / - 2 * U h l e s s H i g h e r 

, A c c u r a c y U n i q u e l y 

R e q u i r e d . ; 

+1-2 °C 

+ / - 2 f t o r + / - 3 % , 

W h i c h e v e r i s G r e a t e r 

B e l o w 5 0 0 f t a n d + / 

- 5 % A b o v e 5 0 0 ft.. 

0 . 5 

q . 5 -

6.5 o r 6 . 2 5 f o r a i r p l a n e s 

o p e r a t e d u n d e r 

§ 1 2 5 . 2 2 6 ( f ) . 

0 . 5 o r 0 . 2 5 f o r a i r p l a n e s 

O p e r a t e d u n d e r 

§ 1 2 5 . 2 2 6 ( 0 -

0 . 5 i 

0 . 2 5 

1 ( p e r e n g i n e ) . 

1 o r 0 . 5 f o r a i r p l a n e s o p ­

e r a t e d u n d e r 

§ 1 2 5 . 2 2 6 ( f ) . 

2 

0 . 2 % o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e . 

0 . 2 % o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e 

0 . 0 0 4 g . 

0 . 3 % o f f u l l r a n g e . 

0 . 5 % o f f u l l r a n g e 

0 . 5 % o f f u l l r a n g e 

0 . 2 % o f f u l l r a n g e . 

0 . 3 ° C . 

1 ft + 5 % a b o v e , , 5 0 0 ft 

F o r a i r p l a n e s t h a t h a v e a f l i g h t c o n t r o l b r e a k 

a w a y c a p a b i l i t y t h a t a l l o w s e i t h e r ' p i l o t t o o p e r ­

a t e i t h e ' c o n t r b l s ' i n d e p e n d e n t l y , r e c o r d b o t h c o n ­

t r o l i n p u t s . T h e C o n t r o l i n p u t s m a y b e s a m p l e d 

a l t e r n a t e l y ' o n c e p e r s e c o n d t o p r o d u c e t h e 

' s a r h p l i n g i n t e r v a l o f 0 . 5 . ' 

F o r a j r p l a n e s f i t t e d w i t h r r y j l t i p l e o r s p l i t s u r f a c e s , 

a s u i t a b l e c o m b i n a t i o n o f i n p u t s i s a c c e p t a b l e 

i n l i e u o f r e c o r d i n g e a c h s u r f a c e s e p a r a t e l y , 

t h e c o n t r o l s u r f a c e s m a y b e s a m p l e d a l t e r ­

n a t e l y t o p r o d u c e t h e s a m p l i n g i n t e r v a l o f 0 . 5 o r 

0 . 2 5 . 

A s u i t a b l e c o m b i n a t i o n o f s u r f a c e p o s i t i o n s e n ­

s o r s . i s a c c e p t a b l e in l i e u o f r e c o d i n g e a c h s u r -

: f a c e s e p a r a t e l y . T h e c o n t r o l s u r f a c e s m a y b e 

s a m p l e d a l t e r n a t e l y t o p r o d u c e t h e s a m p l i n g i n -

' t e r v a l o f 0 . 5 o r 0 . 2 5 . ; . i [ [ < - . 

F o r a j r p l a n e s v w i t n m u l t i p l e o r s p l i t s u r f a c e s , a 

s u i t a b l e c o m b i n a t i o n o f s u r f a c e p o s i t i o n s e n ­

s o r s i s a c c e p t a b l e in l i e u o f r e c o r d i n g e a c h s u r ­

f a c e s e p a r a t e l y . T h e c o n t r o l s u r f a c e s m a y b e 

s a m p l e d a l t e r n a t e l y t o p r o d u c e t h e s a m p l i n g in­

t e r v a l o f 0 . 5 . 

F l a p p o s i t i o n a n d c o c k p i t c o n t r o l m a y e a c h b e 

s a m p l e d a l t e r n a t e l y a t 4 s e c o n d , i n t e r v a l s , t o 

g i v e a d a t a p o i n t e v e r y 2 s e c o n d s . 

L e f t a n d r i g h t s i d e s , o r f l a p p o s i t i o n a n d c o c k p i t 

c o n t r o l m a y e a c h b e s a m p l e d a t 4 s e c o n d I n t e r ­

v a l s , s o a s t o g i v e a d a t a p o i n t e v e r y 2 s e c ­

o n d s ^ ' • * - J ' ' 

T u r b o - j e t — 2 d i s c r e t e s , e n a b l e t h e 3 s t a t e s t o b e 

d e t e r m i n e d . 

T u r b o - p r o p — 1 d i s c r e t e . 

D i s c r e t e s s h o u l d s h o w , w h i c h s y s t e m s a r e e n ­

g a g e d , a n d w h i c h p r i m a r y ' m o d e s a r e c o n t r o l l i n g , 

t h e f l i g h t p a t h a n d s p e e d o f t h e a i r c r a f t - . . , 

F o r a u t o l a n d / c a t e g o r y 3 o p e r a t i o n s , e a c h r a d i o a l ­

t i m e t e r . s h o u l d b e r e c o r d e d , b u t a r r a n g e d s o 

t h a t a t l e a s t o n e i s r e c o r d e d e a c h s e c o n d . 

F u l l R a n g e . 

F u l l R a n g e 



Appendix £ to Port 1 2 5 — A i r p l a n e Flight Recorder Specif icat ion—Continued 

Tjie recorded values must meet .the designated range, resolution, and accuracy requirements during dynamic and staticicondWons. Ail data recorded must be correlated in time to within one second. 

Parameters ,Range Accuracy (sensor input) Seconds per sampling 
interval* Resolution Remarks 

2 7 . Localizer Deviation, 
M L S Azimuth, or G P S 
Lateral,Deviation. 

28 . Glideslope Deviation, 
. MLS^EIevation, or G P S 
1 Vertical Deviation. 

29 . Marker.Beacon P a s ­
sage, 

30 . Master Warning 

31.'Air/ground sensor (pri­
mary airplane system 
reference nose or main 
gear)'. 

3 2 . Angle of Attack (If 
measured directly). 

3 3 . Hydraulic Pressure 
Low, E a c h System; 

34 . Groundspeed 

3 5 . G P W S . (ground proxim r 

ity warning system). 

36 . Landing Gear Position 
o,r<Lariding gear cockpit 
control selection. 

3 7 . Drift Angle 
38 . Wind Speed and Direc­

tion. 
39 . Latitude and Longitude 

40. Stick shaker and push­
er activation. _ 

4 1 ; Wlrtdshear Detection .. 

42 . Throttle/power lever 
position. 

43 . Additional Engine P a ­
rameters. 

+ / -400 .Micr6amps or 
-, available sensor range 

a s installed + / - 6 2 ° . 

+/~4QPiMicroamps or 
available sensor range 
a s installed. 0.9 to. 

+ 30° 

Discrete "on" or "off' .... 

Discrete 

Discrete "air" or 
i'-' "ground". -

As installed 

Discrete or available 
sensor range, "low" or 
"normal". 

A s Installed I 

Discrete "warning" or 

Discrete 

A s installed ......... 

A s installed ...... 
A s installed 

biscrete(s) "on" or "off' 

Discrete "warning" or 

Full Range 

A s installed 

As installed. + / - 3 % rec­
ommended.. 

A s installed + / - 3 % 
recommended 

A s Installed ...... 

+1-5% . . . 2 . 

Most Accurate Systems 
Installed. . 

A s installed 
A s installed 

A s installed 

+ / ~ 2 % „.......,...:... 

A s installed 

1 ..... 

1 

1 .:....„;......' ..... 

1 

1 (0.25 recommended). 

2 or 0.5 for airplanes op­
erated under 
§125 .226 ( f ) . 

2 , 

1 , 

1 -. 

4 .....;.„;>......„.... ...... 

A 
4 ; i... 

4 ., ....i.. '........ '..... 

i 

1 for each lever 

Eacl i engine each, sec ­
ond. 

0 . 3 % of full range 

0 .3% of full range 

0 . 3 % of full range 

0 . 5 % of full range. 

0 , 2 % of full range. 

o.r. 
1 knot, and 1 . 0 ° . 

0.002°, or a s installed 

2 % of full range 

2 % of full range 

For, autplarid/category^^ operations, each system 
should be recorded but arranged s o that at 
(east one is recorded each second. It is riot 
necessary to record ILS and M L S at the same 
time, only the approach aid In use need be re­
corded. 

For autpland/category 3 operations, each system 
should be recorded but arranged s o that at 
least one is recorded each second. It is not 
necessary to record ILS and M L S at the same 
time, only the approach aid in use need be re­
corded.. •' '"' 

A single discrete is acceptable for all markers. 

Record the master warning and record each 'red' 
' warning that cannot be determined from other 

parameters or from the cockpit voice recorder. 

If left and right sensors are available, each may 
be recorded at 4 or 1 second intervals, a s ap ­
propriate, so a s to give a data point at 2 sec ­
onds or 0.5 second, a s required. 

A suitable combination .of discretes unless re-
[' corder capacity is limited in which c a s e a single 

discrete for all modes is acceptable. 
A suitable combination of discretes should be re­

corded., 

Provided by the Primary Navigation System Ref­
erence. Where capacity permits , Latitude/ 
tpngtitude resolution should be P-OOp? 0 . , 

A suitable combination of discretes to determine 
activation. « . 

For airplanes with non-mechanically linked cockpit 
engine controls. ' . 

Where capacity permits, the preferred priority is 
ihdicatbd vibration- level, N 2 , E G T ; 'Fuel.'Flow, 
Fuel Cut-off lever position and N 3 , unless en­
gine manufacturer recommends otherwise; ! 



44. Traffic Alert and Colli­sion Avoidance System : (TCAS). -v 

45. DME 1 and 2 Distance 46. Nav 1 and 2 Selected Frequency, v -
47. Selected barometric setting. 4̂8JSe!ected Attitude 49. Selected speed 
50. Selected Mach 51. Selected vertical speed 
52. Selected heading ......... 53. Selected flight path ..... 
54. Selected decision . height. 
55. EFIS display format 

56. Multi-functibn/Ertgine 
; Alerts Display format 

57. Thrust command 58. Thrust target';.....:..;; 59. Fuel quantity in CG trim tank. 1 * ':;> 60.' Primary Navigation1 

System Reference. 

61. Ice Detection 
62. Engine warning each1 

engine vibration-63. Engine warning each engine over temp. 
64. Engine warning each 

engine oil. pressure low. 65. Engine warning each engine over speed. 66: Yaw Trim Surface Po­sition; 
67. Roll Trim Surface Posl-
. t|on. 
68. Brake Pressure (left and right). 

Discretes 

0-200 NM 
Full range. 
FulLrange 
Full range, Full range, Full range. Full range. Full range, Full range, Full range. 

Discrete!©) 

Discrete(s) 

Full range Full range 
Full range., 
Discrete GPS, INS, VOR7DME, MLS, Loran C , Omega, Lo­calizer Glideslope. 
Discrete "ice" or "no > ice". - ' '-Discrete . 
Disdrete ..... 
Discrete 
iDiscrete 
Full Range 

Full Range 

As installed 

As Installed 

As installed As installed 
+/-5% ...... 
+/-5% +/-5% ...... +/-5% 
+/-5% 
W-5% 
+/-5% +/~5% 

+/~2% ; +/-2%: +/-5% 

+/-3% Unless Hfgher 
Accuracy Uniquely Required̂  +/-3% Unless Higher;' Accuracy Uniquely Required. +/-5% ..;„.....:. ..... 

4 ; ..... 
4 
(1 per 64 sec. 

.64 

2 4 ., 
(1 per 64 sec. 

4. 
1. 
1. 
1. 
1. 

2. .. 

2. ,. 

A suitable combination of discretes should be recorded to determine the status of-Com-bined Control, Vertical Control, Up Advisory,; arid1 Down Advisory, (ref. ARINC Char-
/ acteristic 735 Attach­ment 6E, TCAS VER­

t i c a l r a d a t a 
o u t p u t w o r d . ) . 

1 n m 

0.2% of full range. 
100 ft. 1 knot. .01. 
100ft/miri., 1V'1-. : - - - Y 
1-°. 1ft. 

2% of full range. 2% of full range. '1% of full range. 

0.3% of full range. 

0.3% of full range. 

1 mile. 
Sufficient to determine selected'frequency 

Discretes should show the display system status (e.g., off, normal, fail, composite, sector, plan, ' nav aids, weather radar, range, copy). 
Discretes should, show the display system status {e.g., off, normal, fall, and the identity of display pages for emergency procedures, need not be recorded). 

A suitable combination of discrete to determine the Primary Navigation System reference. 

to determine braking effort applied by pilots or by autobrakes. 
i . . . 



Appendix E to Part 125—Airplane Flight Recorder Specification—Continued 
The recorded values must meet the designated range, resolution, and accuracy requirements during dynamic and static Conditions. All data recorded must be correlated in time to within one second. 

Parameters Range Accuracy (sensor input) Seconds per sampling 
interval Resolution Remarks 

69. Brake Pedal Applica­
tion (left and fight}:' 

70:'-Yaw1 or sideslip angle .. 
71. Engine Bleed valve po-
. . sitibn. - '-'-/'-' 
72. De-icing of ahtMcirig 

system selection; 
73. Computed center of 

gravity, '-.!•'-••""' 
74; AC electrical bus status 
75. DC electrical bus sta­

tus. ;" 
76. APU bleed valve posi­

tion. 
77. Hydraulic Pressure 

(each system). 
78. Loss of cabin pressure 

79. Computer failure.(criti-
cai.flight arid engine con­
trol systems). 

80. Heads-up display 
(when an^nfofrhatioh 

, source is installed);' 
81. Para-visual display 

(when an information 
..source isiirtstalled). 
82. Cockpit trim control 

input; positibri^itch. 

83. Cockpit trim Control 
•:> input position-nroll. ̂  

84. Cockpit trim control 
input position—yaw. 

85. Trailing edge flap and 
cockpit flap control posi-

, ,'tiori.;-' ••' \ ; : »>' 
' . • ( • , 

86. Leading edge flap and 
cockpit flap control posi­
tion. 

87. Ground spoiler position 
and speed brake selec­
tion. 

Discrete or Analog "ap­
plied" or "off". 

Full Range 
Decrete "open" or 

"dosed". 
Discfete "on" or "off' .... 

Full Range 

Discrete "power" or "off" 
Discrete "power" or "off" 

Discrete "open" or 
"closed. 

Full range ......i......... 
Discrete "loss" or "nor­

mal". ; 
Discrete-''fail" or "nor­

mal". 1 : , 

Discrete(s) "on" or "off" 

Discrete(s) "on" or "off" 

Full Range 

Full Range 

Full. Range 

Full Range 

Full Range or Discrete .. 

Full Range or discrete ... 

+/-5% ^Analog) 

+/-5% 

+/-5% 

+/-5% 

+/-5% 

+/-5% 

+/5% 

+/-5%. 

:+/-5% 

+/-5% 

1 

4. 

4. 
(1 per 64 sec.) 

.0.5 

0,5°. 

1% of full range. 

100 psi. 

0.2% of full range 

0&% of full range 

0.2% of full range 

0.5% of full range 

0.5% of full range, 

0.2% of full range. 

To determine braking applied by pilots. 

Each bus. 
Each bus. 

Where mechanical means for control inputs are 
not available, cockpit display trim positions 

' should be recorded. 
Where mechanical means for control inputs are 

not available, cockpit display trim positions 
should be recorded. 

Where mechanical means for control inputs are 
1 not available, cockpit display trim positions 

should be recorded. 
Trailing edge flaps and cockpit flap control posi-
• tion may each be sampled alternately at 4 sec­

ond intervals to provide a sample each 0.5 sec­
ond. 



88. All cockpit flight control \ input forces {control 
wheel, control cojumn, :v: rudder pedal). 

Full Range Control wheel +/-70 lbs. -. Control Column.*/ -85 lbs r 
Rudder pedal +/-165 lbs. 

+/-5% For fly-by-wire flight control systems, where flight control surface position Is a function of the dis­placement of the control input device only, it is 
. not necessary to record this parameter. For air­planes that have a flight control break-away ca­pability that allows aither: pilot to operate the control independently, record both control force inputs. The control-force'inputs may be sam­pled alternately once per 2 seconds to produce the sampling interval of 1. 
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PART 129—OPERATIONS: FOREIGN 
AIR CARRIERS AND FOREIGN 
OPERATORS OF U N R E G I S T E R E D 
AIRCRAFT ENGAGED IN COMMON 
CARRIAGE 

8. The authority citation for part 129 
continues to read as follows: 

Authority: 49 U S C 106(G) , 4 0 1 0 4 - 4 0 1 0 5 , 
4 0 1 1 3 , 4 0 1 1 9 , 4 4 7 0 1 - 4 4 7 0 2 , 4 4 7 1 2 , 4 4 7 1 6 -
4 4 7 1 7 , 4 4 7 2 2 , 4 4 9 0 1 - 4 4 9 0 4 , 4 4 9 0 6 . 

9. The Erst sentence of paragraph (b) 
is revised to add reference to new 
§ 129.20, to read as follows: 
§129.1 Applicability. 
* • - * * * * 

(b) Sections 129.14 and 129.20 also 
apply to U.S.-registered aircraft operated 
in common: carriage by a foreign person 
or foreign air carrier solely outside the 
United States. * * * 

10. Section 129.20 is added to read as 
follows: 

§129.20 Digital flight data recorders. 
No person may operate an aircraft 

under this part that is registered in the 
United States unless it is equipped with 
one: or more approved flight recorders 
that use-a digital method of recording 
and storing data and a method of readily 
retrieving that data from the storage 
medium. The flight data recorder must 
record the parameters that would he 
required to be recorded if the aircraft 
were operated under part 121,125, or 
135 of this chapter, and must be 
installed by the compliance times 
required by those parts, as applicable to 
the aircraft. 

PART 135—OPERATING 
REQUIREMENTS: COMMUTER AND 
ON-DEMAND OPERATIONS 

11. The authority citation for part 135 
continues to read as follows: 

Authority: 49 U S C 106(g), 4 0 1 1 3 , 4 4 7 0 1 -
44702, 44705, 4 4 7 0 9 , 4 4 7 1 1 - 4 4 7 1 3 , 4 4 7 1 5 -
4 4 7 1 7 , 4 4 7 2 2 . . ' 

12. Section 135.152(a),is revised to 
read as follows: 

§135.152 Flight recorders., 
(a) Except as provided in paragraph 

fk) of this section, no person may 
operate under this part a multi-engine, 
turbine-engine powered airplane or 
rotorcraft having a passenger seating 
configuration, excluding any required 
crewmembers seat̂  of 10 to 19 seats, that 
was either brought onto the U.S. register 
after, or was registered outside the 
United States.and added to the : 

operator's U.S. operations specifications 
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. The 
parameters specified in either Appendix 
B or C of this part, as applicable must 
be recorded within the range, accuracy, 
resolution, and recording intervals as 

. specified. The recorder shall retain no 
less than 25 hours of aircraft operation. 
* * * 1 * * 

§135.152 [Amended] 
13. In § 135.152(d), the first sentence 

is amended by removing the phrase "8 
, hours" and adding the phrase "25 
hours" in its place. 

14. Section 135.152(f) is revised to 
read as follows: . 

§135.152 Flight recorders. 
- . * * * * * 

(f)(1) For airplanes manufactured on 
or before August 18, 2000, and all other 
aircraft, each flight recorder required by 
this section must be installed in 
accordance with the requirements of 
§23:1459, 25.1459, .27,1459, or 29r1459, 
•as appropriate, of this chapter. The 
correlation required by paragraph (c) of 
§23.1459, 25.1459, 27.1459, or 29.1459, 
as appropriate, of this chapter need be 
established only on one aircraft of a 
group of aircraft: . 

(i) That are of the same type; 
(ii) On which the flight recorder 

models and their installations are the 
same; and 

(iii) On which there are no differences 
in die type designs with respect to the 
installation of the first pilot's 
instruments associated with the flight 
recorder. The most recent* instrument 
calibration, including the recording, 
medium from which this calibration is 
derived, and the recorder correlation 
must be retained by the certificate 
holder. 

(f)(2) For airplanes manufactured after 
August 18, 2000, each flight data 
recorder system required by this section 
must be installed in accordance with the 
requirements of § 23.1459 (a), (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 values recorded by the flight data 
recorder and the corresponding values 
being measured. The correlation must 
contain a 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. Except for airplanes having 
separate altitude and airspeed sensors 
that are an integral part of the flight data 
recorder system, a single correlation 
may be'established for any group of 
airplanes— . 

(i) That are of the same type; 
(ii) On which the flight recorder 

system and its installation are the same; 
and 

(iii)On which thereis no difference 
in the type design with respect to the 
installation of those sensors; associated 
with the flight data recorder system. 
Documentation sufficient to convert 
recorded data into the engineering units 
and discrete values, specified in the 
applicable appendix must be 
maintained by the certificate holder. 
* * *.' *. * 

15. In § 135.152, new paragraphs-(h), 
(i), and (j) and (k) aire added to read as 
follows: 

. * . * . * * . * 

(h) The operational parameters 
required to be recorded by digital, flight 
data recorders required by paragraphs (i) 
and (j). of this section are as follows, the 
phrase f'when an information source is> 
installed" following a parameter . 
indicated that recording of that 
parameter is not intended to require a 
change in installed equipment. 

(1) Time; 
(2) Pressure altitude; 
(3) Indicated airspeed; 
(4) Heading—primary flight crew 

reference (if selectable, record discrete, 
true or magnetic); 

(5) Normal acceleration (Vertical); 
(6) Pitch attitude; 
(7) Roll attitude; 
(8) Manual radio transmitter keying, 

or CVR/DFDR synchronization 
reference; 

(9) Thrust/power of each engine— 
primary flight crew reference; 

(10) Autopilot engagement status; 
(11) Longitudinal acceleration; 
(12) Pitch control input; 
(13) Lateral control input; 
(14) Rudder pedal input; 

. (15) Primary pitch control surface 
position; 

(16) Primary lateral control surface 
position; 

(17) Primary yaw control surface 
position; ": ' r . 

(18) Lateral acceleration; ": 

(19) Pitch trim surface position or 
parameters of paragraph (h)(82) ofthis 
section if currently recorded; 

(20) Trailing edge flap or cockpit flap" 
control selection (except when 
parameters of paragraph (h)(85) of this 
section apply); 

(21) Leading edge flap or cockpit flap 
control selection (except when , 
parameters of paragraph (h)(86) of ibis 
section apply); 

«*s (22) Each Thrust reverser position (or 
equivalent for propeller airplane); : 

(23) Ground spoiler position or speed, 
brake selection (except when parameters 
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of paragraph (h)(87) of this section 
apply); : - : v 

(24) Outsfde or total air. temperature; 
(25) Automatic Flight Control System 

(AFCS) modes and engagement status, 
including autpthrottle; 

(26) Radio altitude (when an 
information source is installed); . 

(27) Localizer deviation, MLS 
Azimuth; 

. (28) Glideslope. deviation, MLS . 
Elevation; --.- 1 . . -

(29) Markerheacoh passage; 
(30) Master warning; 
(31) Air/ground sensor (primary 

airplane system reference nose-brinain 
gear); f " ' 

(32) Angle of attack (when 
mformation sourceis installed); 

(33) Hydraulic pressure low (each 
system); - -

(34) Ground speed (when an 
information source is installed); 

(35) Ground proximity; warning -
system; 

(36j Landing gear position or landing-
gear cockpit control selection; . 

(37) Drift angle (when an information 
source is installed); „ 

(38) Wind speed end direction, (when 
an information source is installed); :'• 

(39) Latitude and longitude (when an 
information source is installed); 

(40) Stick shaker/pusher (when an v ; 
mformation source isinstalled); : 

. (41) Windshear (when an information 
source is installed); : 

(42jJImx)ttle/power:leyer position; r 
. (43) Additional.engine parameters (as 

designated in appendix F of this part); 
(44) Traffic alert, and collision 

avoidance system; . 
(45) DME 1 and 2 distances; > > . 
(46) Nav 1 and 2. selected frequency; 
(47) Selected barometric setting (when 

aninformatiojasourceisinstalled);;? ; 

(48) Selected altitude (when an 
mformation source is installed); ~ 

(49) Selected speed (when-an 
mformation source is installed); 

(50) Selected mach (when an 
information source is installed); 

(51) Selected vertical speed (when an 
information source is installed);: 

(52) Selected heading (when an 
information source is installed); 

(53) Selected flight path (when an 
information source is installed); 

(54) Selected decision height (when, 
an information Source is installed); 

(55) EFIS display format; 

(56) Muln^function/engine/alerts 
display format; -

(57) Thrust command (when an . 
information source is .installed); 

(58) Thrust target (when an ; 
information source, is installed); 

(59) Fuel quantity in CG trim tank 
(when an information source is 

•installed); 
(60) Primary Navigation System-

Reference; 
(61) Icing (when an information 

source is installed); 
(62) Engine warning each engine 

vibration (when an information source 
is installed); -

(63) Engine warning each engine over 
tempr(wheri ah information source is' 
installed); -

(64) Engine warning each engine oil 
pressure low (when an information 
source is installed); 

(65) Engine^warhing each engine over 
speed (when an information source is 
installed; 

(66) Yaw trim surface position; 
(67) Roll trim surface position; 
(68) Brake pressure, (selected system); 
(69) Brake pedal application (left and 

right); 
(70) Yaw or sideslip angle (when an. 

information sourceis installed); r 

(71) Engine bleed valve position 
(whenanmfonnationsourceisf _ 
installed); " >~ tz: -p ' . ; 

(72) De-icing or anti-icing system 
selection (when an information source 
is installed); .... I 

'(73) Computed center of gravity 
(when an information.source is 
installed); ; . 
. (74) AC electrical bus status; , 
(75JDC electrical bus status; 
(76) APU bleed valve position (when 

an information source is installed); 
(77) Hydraulic pressure (each system); 
(78) Loss of cabin pressure; 
(79) Computer failure; 
(80) Heads-up display (when an 

information source is installed); 
(81) Para-visual display (when an . 

information source is installed); 
(82) Cockpit trim control input 

position—rpitch; ! 

(83) Cockpit trim control input 
position—roll; 

(84) Cockpit trim control input -
position—yaw; -

(85) Trailing edge flap and cockpit 
flap control position; 

(86) Leading edge flap and cockpit 
flap control position; 

(87) Ground spoiler position and 
speed brake selection; and ' 

(88) Ail cockpit flightxOntrol input 
forces (control wheel, control column, 
rudder pedal). 

(i) For all turbine-engin.e powered 
airplanes with a seating configuration, 
excluding any required.crewmember 
seat, of 10 to 30 passenger seats, 
manufactured after August 18, ,2000— 

(1) The parameters-listed in 
paragraphs (h)(1) through (h)(57) ofthis 
section must be recorded-within the 
ranges, accuracies, resolutions, and 
recording intervals specified in 
Appendix F of this part. ;,. 

(2) Commensurate.^vith the capacity 
of the recording system, all 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 sampling ' 
intervals specified in Appendix F of this 
part. ., 

(j) For all turbine-ehgine-powered 
airplanes with a seating configuration,. 
excluding any ̂ required crewmember 
seat, of 10 to 30 passenger seats, that are 
manufactured after August 19, 2002 the 
parameters listed in paragraph (a)(1) ; 

through (a)(88) of this sectionmustbe 
recorded within the ranges, accuracies, 
resolutions, and recording intervals . 
specified in Appendix F of this part. ~ 

;(k) For airplanes manufactured before 
August 18> 1997 the following airplane 

. type need not comply with this section: 
deHavilland DHC-6. 

Apendix B to Part 135—[Amended] 

16. In Appendix B to part 135, 
Airplane Flight Recorder Specifications, 
in the "Range" column, the first entry _ 
is amended by removing the phrase "8 
hr minimum": and adding the phrase 
"25 hr minimum" in its place. 

Appendix C to Part 135—[Amended] 

17. In Appendix C to part 135, 
Helicopter Flight Recorder 
Specifications, in the "Range" column, 
the first entry is amended by removing 
the phrase "8 hr minimum" and adding 
the phrase "25: hr minimum" in its 
place. 

18. Appendix F to part 135 is added 
to read as follows: 



Appendix F to Part 135—Airplane Flight Recorder Specification 
The recorded values must meet the designated range, resolution, and accuracy requirements.during dynamic and static condKfons. All data recorded must be correlated in time to within one second. 

Parameters Range Accuracy (sensor input) Seconds per sampling 
Interval Resolution Remarks 

1. Time or Relative Time 
Counts. 

2. Pressure Altitude ........ 

24 Hrs, 0 to 4095 

3. Indicated airspeed or 
Calibrated airspeed. 

4. Heading (Primary flight 
crew reference). 

5.Normat Acceleration 
(Vertical). 

6. Pitch Attitude 

7. Roll Attitude 

8. Manual Radio Transmit­
ter Keying or CVR/OFDR 
synchronization ref­
erence. 

9. Thrust/Power on Each 
Engines-primary flight 
crew reference. 

10. Autopilot Engagement 
i 1. Longitudinal Accelera-. 

tion. 

12a. Pitch Conifol(s) posi­
tion (non-fly-by-wire sys­
tems. 

12b. Pitch Control(s) posi­
tion (fly-by-wire systems). 

13a. Lateral Control posi­
tions) (non-fly-by-wire). 

13b. Lateral Control posi: 

tion(s) (fly-by-wire). 

-1000 ft to max certifi­
cated altitude of air­
craft. +5000: ft; 

50 KIAS of minimum 
value to Max and 
Vsotol^V-D. 

0-36Q°andDiscrete . 
"true" or "mag". 

-3g to +6g 

+/-75% 

+/.-18000 

On-Off (Discrete) 
None ;. .... 

Full Range Forward ....... 

Discrete "on" or "off' 
+/-1g :.: 

Full Range 

Full Range-

Full Range 

Full range 

.+/-0.1,25% Per Hour 

+/-100to+/-700ft 
(see table, TSO . 
C124a or TSQ C51a). 

+/-5%and+/-.3%..; 

+/-2" 

+/-'!% of max'range. 
excluding datum error 
of+/-5%. . 

+/-20...:.. ; 

+/-2C 

+/-2% i:..:...;....V. 

W-1.5% max. range ex­
cluding datum error of 
+/-5%. 

+/-2°:Uniess Higher 
Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy: 

+/-2° Unless Higher 
Accuracy Uniquely 
Required.. 

+1-2' Unless Higher 
Accuracy Uniquely re­
quired. • ; 

0.125 

1 or 0.25 for airplanes 
operated under 

.. §135,152(1), * 
1 or 0.5 for airplanes op­

erated under > 
V§i35,152(j). 
1 ..... 

1 sec ... 

5' to 35' 

.1 kt ..... 

0.5° .... 

0.004g. 

0,5" .... 

0.5° 

1 (per engine) 

1. 
0.25 

0.5 orO-25 for airplanes 
operated Under-
§135.1520). , 

0.5 or 0.25 for airplanes 
• operated under 
; §135.152(j). . 
0.5 or 0.25i for airplanes 

operated under 
§135.1520)-. 

0.5 or 0.25 fgr airplanes 
operated under 
§135.1520). 

0.2% of full range 

0.004g. 

0.2% of full range 

0,2% of full fange. 

0.2% of full rarige. 

0.2% of full range. 

UTC time preferred when[available: Counter in­
crements each 4 seconds of system operation. 

Data should be obtained from the air data com­
puter when practicable. 

Data should be obtained from the air data com­
pute*' when practicable. , 

When true or magnetic heading can be selected 
asthe primary heading reference, a discrete ln-
dicatind selection must be recorded. 

A sampling rate of 0.25 Is recommended, 

A sampling rate of 0.5 is recommended.. 

Preferably each crew member but bne discrete 
acceptable for all transmission provided the 
CVR/fDR .'system complies with TSO C124a 
CVR synchronization requirements (paragraph 
4.2.1 ED^55). -"' 

sufficient parameters (e.g., EPR, Ni or Torque, 
NP) as appropriate to the particular engine be 
recorded to determine power in forward and re­
verse thrust, including potential ovefspeed con-

• ditions. 

For airplanes that have a flight control*.break 
away capability that allows either pilot to oper­
ate the controls independently, record both con̂  

:• trol inputs. The control inputs may be sampled 
alternately once per second, to produce the 
sampling interval of 0.5 or 0.25, as applicable. 

For airplanes that have a flight control break 
away capability that allows either pilot,to oper­
ate the controls independently,''record both con? 

: trol inputs. The control inputs may be sampled 
alternately once per second to produce the 
sampling iritereval of 0.5 or 0.25, as applicable. 



14a. Yaw Control posi-
iidn(s). (nbn-tly-by-wire). 

14b, Yaw Control posi-
tion(s)»(fly-by-wire). 

15. Pitch Control Sur-
face(s) Position. 

16. Lateral Control Sur-
face(s) Position. 

17. Yaw Control Surface(s) 
Position. 

18. Lateral Acceleration .... 

19. Pitch Trim Surface Po-; 
sition. 

20. Trailing Edge Flap or 
Cockpit Control Selection. 

21. Leading Edge Flap or 
Cockpit Control Selection. 

22. Each Thrust reverser ' 
Position (or equivalent 
for propeller airplane). 

23. Ground Spoiler Posi-
* tion or Speed Brake Se­
lection." 

24. Outside Air Tempera­
ture or Total Air-Tem­
perature. 

25. Autopitot/Autothrottle/ 
• AFCS Mode and En­
gagement Status. 

26. Radio Altitude 

Full Range 

+/-!g 

Full Range 

Full Range or Each Pp-
- sitlon (discrete). 

Full Range or Each DIs-
crete Position. 

Stowed, In Transit, and 
reverse (Discrete). 

Full Range or Each Per 
sition (discrete).. 

-5d°Cto+90°C 

A; suitable combination 
, of discretes. 

-20 ft to 2,500 ft ....... 

+/-2" Unless Higher 
Accuracy Uniquely 
Required. 

+/-2 0 Unless Higher 
Accuracy Uniquely 
Required. .. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required. 

+/-2 6 Unless Higher 
Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required., , , K / . 

+/-1.5% max. range ex-
eluding datum error of 
+/-S%. . '•-

+/-3%Uriless Higher 
Accuracy Uniquely 
Required. 

+/-3B or as Pilot's indi­
cator. ' ' " 

+/^3° or as Pilot's indi­
cator and sufficient to 
determine eaoh dis­
crete pbsltion;. 

+/-21- Unless Higher 
Accuracy Uniquely, 
Required. 

+/-2° C 

+/-2ftc-r+/-3% 
Whichever-te Greater 
Below 500 ft and 4/ 
-5% Above 500 ft. 

0.5 or 0.25 for airplanes• 
operated under 

. §135.152(1).-

0.5 

0.5 or 0.25 for airplanes 
operated under 
§135.1520). 

0.5 or 0.25 for airplanes 
operated under ; 
§135.152(j). , 

0.5 

0.25 

1 (per engine 

1 0.5 for airplanes oper­
ated under, 

. §135.152(j). 

2 ..... 

1 

1 .....L...:;....:.,,...:. 

0.2% of full range 

0.2% of full range. 

0.2% of full range 

0:2% of full range 

0.2% of full range 

0,004g. 

0„3% of full range. 

0.5% of full range 

0.5% of full range 

1 ft+5% above 500 ft 

For airplanes that have a flight control, break; 
away capability that allows either pilot to oper­
ate the controls independently record both con-t 

• trol inputs. The control inputs: may be sampled, 
alternately once per second to produce the-, 
sampling interval of 0.5. ; . . ' ' '< 

For airplanes fitted with multiple pr split surfaces,̂  
a suitable combination of inputs is acceptable' 

' in tieu of recording each surface spearately.l 
The control surfaces may be sampled alter­
nately to produce the sampling interval of 0.5 or; 
0.25. . . ,.' . •. '-: 

A suitable combination of surface position sen­
sors is acceptable in lieu of recording each sur­
face separately. The control surfaces may be; 
sampled alternately to produce the sampling in­
terval of 0.5 or 0.25. 

For Airplanes with multiple or split surfaces, a 
suitable combination of surface position sen­
sors is acceptable In lieu of recording eachsur-. 
face separately. The control surfaces may be 
sampled alternately to produce the sampling in-\ 
tervai of 0.5. 

Flap position and cockpit control may each, be 
sampled alternately at 4 second intervals, fo> 
give a data point every 2 seconds. -; 

Left and right sides, or.flap position and cockpit 
control may each be sampled at 4 second inter-' 
vals, so as to give a data point every 2 sec*; 

' 'OhdS; ; " '.\ : • , 
Turbo-jet—2 discretes enable the 3 states to be* 

determined \ '"' ) 
furbo-prop-̂ l discrete 

Discretes, should| show which systems are en-; 
.' gaged and which pNmary modes are. controlling: 

the flight path and speed of the aircraft. -
For auto!and/category 3 operation's. Each radlof 

altimeter should be recorded, but arranged so, 
that at least one is recorded each'second. \ 

Full'Range, 

puff-Range 

Full'Range 

Full; Range. 



Appendix F to Part 135—-Airplane Flight Recorder Specification—Continued 
The recorded values must meet the designated range, resolution, and accuracy requirements during dynamic and static.conditions. All data recorded must be correlated In time to within one second. 

Parameters Range Accuracy, (sensor input). Seconds per sampling 
interval Resolution Remarks. 

27. Localizer Deviation, 
MLS Azimuth, or GPS. 
Lateral Deviation. 

28. Glideslope Deviation, 
MLS Elevation, or GPS 
Vertical Deviation. ' 

29. Marker Beacon Pas­
sage. 

30. Master. Warning 

31. Air/ground sensor (pri­
mary airplane system 
reference node or main 
gear). 

32. Angle of Attack (If 
measured, directly). 

33. Hydraulic Pressure 
Low, Each System. 

34. Groundspeed 

35. GPWS (ground proxim­
ity warning system). 

36. Landing Gear Position 
or Landing gear cockpit 
control selection. 

37; Drift Angle 
38. Wind Speed and Direc­

tion. 
39, Latitude and Longitude 

40. Stick shaker and push­
ed activation. 

41. Windshear Detection -

42. Throttle/power lever 
position. 

43. Additional Engine Pa­
rameters. 

+/-400 Micrpamps or 
available sensor range-
as installed +/-62°. ' 

+/-40Q Micrpamps or 
available sensor range 
as installed. 

0.9 to + 30° ...... 

Discrete "on" or "off' .... 

Discrete .1 :-.„; ....... 

Discrete "air"' or. 
"ground". 

As installed 

Discrete or available 
sensor range, "low" or 
"normal". 

As installed 

Discrete "warning" or 
"off': :' 

Discrete 

As installed 
As installed , 

As installed '. ... 

Dlscrefe(s) "on" or "off' 

Discrete"warning" or 
"or. 

Full rahge ... 

As installed 

As installed +/-3% rec­
ommended.'. 

As installed +/-3% reo-
^ommended. 

As installed 

+/-5% 

Most Accurate Systems 
; Installed. ' 

As installed 
As installed 

As installed 

+1-2% 

As installed 

0.3% of full range 

0.3% of full range 

1 (0.25 recommended.) 

2 or 0.5 for airplanes op­
erated under 
§135.152(j). 

1 for each lever 

Each engine each sec-
oiid. 

0̂ 3% of full range 

0.5% of full range. 

0.2% of full range. 

i 
0.1°. 
1 knot, and 1.0°. 

0.002°, or as installed 

2% of full range 

2% of full range 

For autoland/category 3 operation,?. Each system 
should 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 
time, only the approach aid in use need be re­
corded. 

For autoland/category 3 operations. Each system 
should 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 
time, only the approach aid in use need be re­
corded. 

A single discrete is acceptable for all markers. 

Record the master warning and record each "red" 
warning that cannot be determined from Other 
parameters or from the cockpit voice recorder. 

If left and right sensors are available, each may 
be recorded at 4 or 1 second intervals, as ap­
propriate, so as to give a data point at 2 sec­
onds or 0.5 second, as required. 

A suitable combination of discretes unless re-
' corder capacity is limited in which case a single 

discrete for all.modes is acceptable. 
A suitable combination of discretes should be re-
. corded. 

Provided by the Primary Navigation System Ref-; 

erence. Where capacity permits latitude/ldn-
gitude resolution should be 0.0002°.. 

A suitable combination of discretes to determine 
activation. 

For airplanes with non-mechanically linked cockpit 
engine controls. . ; . u 

Where capacity permits, the: preferred priority is 
indicated vibration level, N2..EGT, Fuel Flow, 
Fuel Cut-off lever position and N3,'unless en-

: gine manufacturer recommends otherwise. -



44. Traffic Alert and Colli­
sion Avoidance System 
(TCAS).. 

45. DME 1 and 2 Distance 
46. Nav 1-and 2 Selected 

Frequency. 
47. Selected barometric, 

setting. 
48. Selected altitude 
49. Selected speed 
50. Selected Mach ............ 
51 .Selected vertical speed 
52. Selected heading . i . 
53. Selected flight path ...... 
54. Selected decision 

height. 
55. EFIS display format 

56. Multi-function/Engine 
Alerts Display format. 

57. Thrust command .... 
58. Thrust target .1 
59. FuePquahtity in CG 

trim lank. 
60. Primary Navigation 

System Reference. 

61. Ice Detection 

62. Engine warning each 
engine Vibration. 

63. Engine warning each 
engine over temp.. 

64. Engine warning each 
engine oil p̂ esSure low. 

65:.Engine warning each 
, engine over speed. 
66. Yaw Trim Surface Po­

sition, 
i 

67- Roll Trim Surface Posi­
tion! 

68. Brake Pressure (left 
. and right). 
69. Brake Pedal Applica­

tion, (left and right). 
70. Yaw or sideslip angle .. 
71. Engine bleed valve po-. 

sition. 

Discretes 

0-200 NM; 

Full range t;, 

Full .Range 

Full Range 
Full Range,,..... »• 
Fuli Range : 
Full Range.... 
Full Range ..;..„......... 
Full Range 
Full Range 
Discrete(s) 

Discrete(s) 

Full Range 
Full Range 
Full Range 

Discrete GPS, INS, 
VOR/DME, MLS, , 
Loran C, Omega, Lo­
calizer Glidescppe. . 

Discrete "ice" or "rio 
ice". 

Discrete 

Discrete 

Discrete 

Discrete 

Full Range..... 

Full Range 

As installed 

Discrete or Analog "ap­
plied" or "off". 

Full Range 
Discrete "open" or 

"closed". 

As installed 

As installed 
As installed 

+/-5% 

+/-5% 
+/-5% 
+/-5% 
+1-5% 
+1-5% ...... 
+1-5% 
+/-%5 

+1-2% 
+1-2% 
+1-5% ..... 

+/-3% Unless Higher 
Accuracy Uniquely 
Required. 

+1-3% Unless Higher 
Accuracy Uniquely 
Required. 

+1-5% 

+1-5% (Analog) 

+/-5% •• 

1 NM 

0.2% of full range. 

100 ft. 
1 knot. 
.01. . 
100tt./mln. 
V. 
1 ° . 

1 ft. i 

2% of full range. 
2% of full range.. 
1% of full range. 

0.3% of full range. 
i. 

0.3% of full range. 

0.5°. 

A suitable,,combination,of discretes should be re­
corded to determine the status of—Combined 
Control, Vertical Control, Up Advisory, arid 
down advisory, (ref. ARINC Characteristic .735 
Attachment 6E, TCAS VERTICAL.RA DATA 
OUTPUT WORD.) .'' 

1 m'lie, " ,' • „, 
Sufficient to determine selected frequency.. 

Discretes should show the display system status 
(e.g., off, normal, fail, composite, sector, plan, 
nav aids, weather radar, range, copy. 

Discretes should show the display, system status 
(e.g., off, normal, fail, and the identity of display 
pages for emergency procedures, need not be 

• recorded, i' 

A suitable combination of discretes to determine 
the Primary Navigation System reference. . 

To determine braking effort applied by pilots or by 
autobrakes. , 

To determine braking applied by pilots. 



Appendix F to Part 135—Airplane Flight Recorder Specification—Continued 
The recorded values must meel the designated range, resolution, and accuracy requirements during, dynamic and static conditions. Ail data recorded must be correlated in time .to within one second. 

CO 

Parameters Range Accuracy (sensor input) Seconds per sampling 
interval Resolution Remarks 

72; De-icing Or anti-icing 
system selection. 

73v Computed center of . 
gravity. 

74. AC electrical bus status 
75. DC electrical bus sta­

tuŝ  ., ', 
76. APU bleed valve posi­

tion. 
77. Hydraulic Pressure 

(each system), 
78. Loss of cabin pressure 

79. Computer failure (criti­
cal flight and engine con­
trol systems). 

80. Heads-up display 
(when an information 
source is installed). 

81. Para-visual display 
(when an information 
source is installed). 

82. Cockpit trim control 
input position—pitch. 

83. Cockpit trim control 
input positions—roll. 

84. Cockpit trim control . 
input position—yaw. 

85. Trailing edge flap and 
cockpit flap control posi­
tion. ",. • ' 

86. Leading edge flap and 
cockpit flap control posi­
tion. 

87. Ground spoiler position 
and speed brake selec­
tion. 

88. All cockpit flight control 
input forces (control 
wheel, control colurnn, 
rudder pedal). 

Discrete "on" or "off" ... 

Fuli Range ...... +1-5% 

Discrete "power" or "off" 
Discrete "power" or "off" 

Discrete "open" or 
"closed". . 

Fuli range +1-5% 

Discrete "loss" or "nor­
mal"/ 

Discrete "fail" or "nor­
mal". ' 

Discrete(s) "on" or "off" 

Discrete(s) "on" or "off" 

Full Range 

Full Range 

Full Range 

Full Range 

Full Range or Discrete .. 

Full Range or discrete ... 

Full.Range. 
Control wheel +/-70 

: lbs. 
..Control Column +/ 
-85 lb 
Rudder pedal +/^165 
lbs -(. 

+1-5% 

+1-5% 

+1-5% 

+1-5% 

+1-5% 

+1-5% 

+1-5% 

4. 

(1 per 64 sec.) 

4 

4 ............. 

4. 

2 ..... 

1. 

4. 

4. 

\% of full range. 

0.5 

100 psi. 

Each bus. 
Each bus. 

0.2%of full range 

0.2% of full range 

0.2% of full range 

0.5% of full range 

0.5% of full range. 

0.2% of full range. 

0.2% of full range 

Where mechanical means for control inputs Eire 
not available, cockpit display trim positions 
should be recorded. 

Where mechanical means for control inputs are 
not available, ĉockpit display trim positions 
should be recorded. ; • 

Where mechanical; means for; control Inputs are 
not available, cockpit display trim positions 
should be recorded. 

Trailing edge flaps and cockpit flap control posi­
tion may each be sampled alternately at 4 sec­
ond intervals to provide a sample each 0.5 sec­
ond. 

For fly-by-wire flight control systems, where flight 
control surface position is a function of the dis­
placement of the control input device only, It is 
not necessary to record this parameter. For air­
planes that have a flight control break away ca­
pability that allows either, pilot .to operate the 
control independently, record both control force 
inputs, The control force inputs may be sam­
pled alternately once per 2 second to produce 
the sampling interval of 1. 



Federal Register / Vol. 62, No. 137 / Thursday, July 17, 1997 / Rules and Regulations 38403 

(Revisions to Digital Flight Data Recorders; 
Final Rule; Docket No. 26109) 

Issued in Washington, D.C. on July 9,1997. 
Barry J. Valentine, 
Acting Administrator. . 
[FR Doc. 97-18514 Filed 7-10-97; 3:03 pm] 
BILLING CODE 4910-13-M 



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 
Pocket No. 28109; Amendment Nos. 121-
266,125-30,129-27,135-69] 

RIN 2120-AF76 

Revisions to Digital Flight Data 
Recorder Rules 
AGENCY: Federal Aviation 
Administration, DOT. 
ACTION: Final rule; correction. 

Correction 
In rule document 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. Courtney, 
Manager, Aircraft and Airports Rules 
Division. 
[FR Doc. 97-22262 Filed 8-20-97; 8:45 am] 
BILLING CODE 4910-13-M 
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Corrections Federal Register 

Vol. 62, No. 177 

Friday, September 12, 1997 

This section ot the FEDERAL REGISTER 
contains editorial corrections ot 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 

Federal Aviation Administration 

14 CFR Parts 121,125, and 135 

[Docket No. 28109; Amendment No. 121-
266,125-30,129-27,135-69J 

RIN 2120-AF76 

Revisions to Digital Flight Data 
Recorder Rules 

Correction 
In rule document 97-18514, 

beginning on page 38362, in the issue of 
Thursday, July 17,1997, make the 
following corrections: 

1. On page 38363, in the first column, 
in the 14th line, insert a period after 
"Recommendations A-95-26 and -27". 

2. On page 38366, in the second 
column, in the eighth line, "SA227.TT" 
should read "SA227-TT". 

3. On page 38374, in the second 
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 " o f . 

§121.344 [Corrected] 
5. On page 38378, in the third 

column, 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 "August 
20, 2001". 

§ 121.344a [Corrected] 
8. Oh page 38380, in the third 

column, in § 121.344a(a): 

a. In the seventh line from the 
bottom, "August 18, 2001" should read 
"August 20, 2001". 

b. 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 to Max Vso, to 
1.2 V . D " < 

c. In entry line 6., in the Range 
column,"+/-7°" should read "+/-75°". 

11. On page 38383, in entry line 18., 
in the Range column, "+/-lg" should 
read "+/-lg". -

12. On page 38384, in entry line 28., 
in the Remarks column, in the second 
line, "by" should read "but". 

§125.226 [Corrected] 
13. On page 38387, in the first 

column, in § 125.226(a), in the second 
line, "(1)" should read "(1)". 

14. On page 38387, in the third 
column: 

a. In § 125.226(a)(72), in the first 
line, "and" should read "or". 

b. In § 125.266(b), in the last line, 
"August 18, 2001—" should read 
"August 20, 2001—". 

15. On page 38388, in the first 
column: 

a. In § 125.266(b)(3), in the sixth 
line, "August 18, 2001." should read 
"August 20, 2001.". 

fa. In § 125.266(c)(1), in the 10th and 
11th lines, "August 18, 2001" should 
read "August 20, 2001". 

c. In § 125.266(c)(2), in the last line 
"August 18, 2001." should read "August 
20,2001.". 

16. On page 38388, in the second 
column: 

a. In § 125.266(d)(1), in the sixth 
line, "August 18, 2001" should read 
"August 20, 2001". 

b. In § 125.266(d)(2), in the last line, 
"August 18, 2001." should read "August 
20, 2001.". 

Appendix E to Part 125 [Corrected] 
. 17. On page 38390: 

a. In entry line 3., in the Range 
column, the entry should read: "50 
KIAS or minimum value to Max V s o , to 
1.2 V . D " . 

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 
sampling interval column, remove all 
periods and add leaders. 

b. In the entry line 84., in the 
Accuracy (sensor input) column, "+/ 
5%" should read "+/-5%" 

§135.152 [Corrected] 
22. On page 38396: 

a. In 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 the 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. 

c. In entry line 12a., in the 
Parameters column, in the third line, 
insert an end parenthesis after, 
"systems." 

d. In entry line 12b., in the 
Accuracy (sensor input) column, in the 
second line, after "Accuracy" insert 
"Uniquely Required.". 


