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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Parts 121,125,129,135 

[Docket No. 28109; Amendment No. 121-
266,125-30,129-27,135-69] 

RIN 2120-4F76 

Revisions to Digital Flight Data 
Recorder Rules 

AGENCY: Federal Aviation 
Administration, DOT, 

ACTION: Final rule. 

SUMMARY: This document revises and 
updates the Federal Aviation 
Regulations to require that certain . 
airplanes be equipped to accommodate 
additional digital flight data recorder 
(DFDR) parameters. These revisions 
follow a series of safety . 
recommendations issued by the 
National Transportation Safety Board 
(NTSB), and the Federal Aviation 
Administration's (FAA) decision that 
the DFDR rules should be revised to 
upgrade recorder capabilities in most 
transport airplanes. These revisions will 
require additional jMbnnation 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. 

DATES: Effective date: August 18,1997, 
Comments on the Paperwork Reduction 
Act issues presented m this document 
must be received by September 15, 
1997. -"".I.-

ADDRESSES: Comments on this notice 
shbuldbe mailed, in triplicate to: ; ^, r 

Federal Aviation Administration, Office 
of Chief Counsel, Attention: Rules 
Docket (AGC-200), Docket No. 28109, 
800 Independence Avenue SW., 
Washington, D C 20591. Comments 
delivered must be marked Docket No. 
28109. Comments may also be 
submitted electronically to the .; 
following Internet address: 9-nprm-
cmts@faa.dot.gov. Comments may be 
exainined in Room 915G weekdays,. 
except on Federal holidays, between *. 
8:30 a.m. and 5 p.m. -. • 

FOR FURTHER INFORMATION CONTACT: 

Gary E . Davis, Air Carrier Operations 
Branch (AFS-22Q), Flight Standards 
Service, Federal Aviation 
Administration, 800 Independence 
Avenue, SW., Washington, D C 20591, 
telephone (202) 267^096. 

SUPPLEMENTARY INFORMATION: 

Background 
Statement of the Problem 
• The N T S B submitted 

recommendations to the F A A to require 
the recordatioh of additional parameters 
on certain fight data recorders. These, 
recommendations were submitted in . 
response to accidents mvolymgtwor. ,; , 
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- vir 
information about airplane motion and 
flight control surface positions during 
the accident sequence to enable the 
N T S B to determine a probable cause for ~ 
either accident ''v"̂ ;". 

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 r. 
On February 22,1995, the N T S B 

submitted to the F A A recommendations 
A-95-25, A-95-26, and A-95-27, 
which recommended that the F A A 
require upgrades of the flight-data 
recorders installed on certain airplanes : 
to record certain additional parameters 
not required by the current regulations. 

The following recommendations were 
submitted by the NTSB to the Federal; . 
Aviation Administration: 

I. Require that each Boeing 737 
airplane operated under 14 CFRpart 
121or 125 be equipped, by December 
31,1995, with a flight data recorder 
system that records, as a minimum, the 
parameters required by current : ; ' 
regulations applicable to thaf airplane ~: 
plus the following parameters: lateral 
acceleration, flight control inputs for V 
pitch, roll, and yaw r and primary flight 
control surface positions for pitch, roll, 
and yaw. (Classified as Class I, Urgent 
Action) (Recommendation No. A - 9 5 - , 
,25) '.:.>./:;" -'v.:'': 

II. Amend, by December 31,1995,14 
C F R §§ 121.343,125.225, and 135.152 to 
require that Boeing 727 airplanes, .['. 
Lockheed L-1011 airplanes, and all 
transport category airplanes operated 
under 14 C F R parts 121,125, or 135 

whose type certificates apply to 
airplanes still in production, be 
equipped to record on a flight data 
recorder system, as a minimum, the 
parameters listed in "Proposed • 
Minimum FDR Parameter Requirements 
for Airplanes in Service" plus any other 
parameters required by current 
regulations applicable to each 
individual airplane. Specify that the 
airplanes be so equipped by January 1, 
1998, or by the later date when they . 
meet Stage 3 noise requirements but, 
regardless of Stage 3 compliance status, 
no later than December 31,1999. 
(Classified as Class n, Priority Action) 
(Recommendation No. A-95-26) 

TH; Amend, by December 31,1995,14 
C F R 121.343,125:225, and 135.152 to 
require that all airplanes operated under 
14 C F R parts 121,125, or 135, having . 
10 or more seats and for which an 
original airworthiness certificate is 
received after December 31,1996, 
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. (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 in the Federal Register a 
notice of a public hearing, and solicited 
public comment concerning the N T S B 
recommendations. On April 20,1995, 
the public hearing was held in 
Washington D.C. Eight speakers from 
:the aviation, comnhmity made 
presentations. Copies of the 
presentations have been placed in the, 
docket for this rulemaking. 

After considering the information 
obtamed Jbrough the public forum, the 
F A A responded to the N T S B ' 
recommendations. A summary of that 
response was published in Notice No. 
96—7, and is summarized here: 

ha response to Safety 
Recommendation A-95-25, the F A A 
stated that it agrees that Boeing 737 
airplanes that operate under 14 CFRpart 
121 or 125 should be equipped with 
flight data recorders that include, as a 
minimum, the parameters referenced in 
this safety recommendation. This -
proposed rule would require all Boeing 
737 airplanes as well as certain other 
airplanes operated under 14 C F R 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 . 

The F A A received enough valid 
information from the public to . . . 
determine that the schedule for retrofit 
completion by December 31,1995, 
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COULD NOT B E MET. THE PROPOSED DATE 
WOULD HAVE 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 7 3 7 
AIRPLANES BEFORE THE END OF 1 9 9 5 , EACH 
OF THESE AIRPLANES MIGHT HAVE HAD TO 
UNDERGO A SECOND RETROFIT TO MEET THE ;

F 

EXPANDED REQUIREMENTS THAT WERE ' ' 
PROPOSED IN RESPONSE TO N T S B . 
RECOMMENDATIONS A - 9 5 - 2 6 AND - 2 7 

• V IN RESPONSE TO.NTSB RECOMMENDATION 
A - 9 5 - 2 6 , THE F A A AGREES MAT AIRPLANES 
STILL IN PRODUCTION SHOULD B E REQUIRED TO 
B E EQUIPPED WITH D F D R ' S THAT RECORD, AS 
A MINIMUM, THE PARAMETERS LISTED IN THE 
N T S B RECOMMENDATION. 

at RESPONSE TO N T S B RECOMMENDATION 
A - 9 5 - 2 7 , THE F A A AGREES THAT AIRPLANES 
OPERATED UNDER PARTS 1 2 1 , 1 2 5 , OR 1 3 5 
HAYING 1 0 OR MORE SEATS .FOR WHICH AN V 

ORIGINAL AJRWORTHINESS CERTIFICATE IS 
RECEIVED AFTER DECEMBER 3 1 , 1 9 9 6 , "['"[ 
SHOULD RECORD THE PARAMETERS LISTED IN; J 
' 'PROPOSED F D R ENHANCEMENTS FOR 
NEWLY MANUFACTURED AIRPLANES" ON A 
FLIGHT DATA RECORDER HAVING AT LEAST A 2 5 -
HOUR RECORDING CAPACITY. 

Aviation Rulemaking Advisory 
. Committee Participation 

AFTER REVIEWING THE COMMENTS 
SUBMITTED PURSUANT TO THE N T S B 
RECOMMENDATIONS AND HSTENING TO THE 
PRESENTATIONS, THE F A A DETERMINED THAT 
IT WOULD B E BENEFICIAL TO HAVE AVIATION 
INDUSTRY PERSONNEL ASSIST IN ANY RELATED 
LULEMAKING EFFORTS. ON JUNE 2 7 , 1 9 9 5 , 
THE F A A PUBLISHED A NOTICE INTHE -
FEDERAL REGISTER THAT THE'AVIATION 
RULEMAKING ADVISORY COMMITTEE 
( A R A C ) ESTABLISHED THE FLIGHT DATA 
RECORDER WORKING GROUP ( 6 0 F R 3 3 2 4 7 ) , 
WHICH INCLUDED MEMBERS REPRESENTING 
THE AIR TRANSPORT ASSOCIATION, -, 
AEROSPACE MDUSLXIES ASSOCIATION OF ; 

AMERICA, GENERAL AVIATION '• :_ 
MANUFACTURERS ASSOCIATION, REGIONAL 
AIRLINE ASSOCIATION, AIR LINE PILOTS 
ASSOCIATION, AND THE F A A . THE N T S B 
WAS INVITED TO PARTICIPATE IN WORKING 
GROUP EFFORTS I N AN ADVISORY CAPACITY. 
THE WORKING GROUP'S TASK WAS TO 
RECOMMEND TO A R A C RULEMAKING 
PROPOSALS OR OTHER ALTERNATIVES THAT 
WOULD SATISFACTORILY ADDRESS THE N T S B 
RECOMMENDATIOHS. THE A R A C COULD 
THEN MAKE ONE 6R MORE > 
RECOMMENDATIOHS TO THE F A A , AND THE 
F A A WOULD DETERMINE WHETHERTB ISSUE 
A PROPOSAL BASED ON THE A R A C 
RECOMMENDATION. 

T H E B F D R WORKING GROUP MET OVER 
THE, COURSEOF ̂ V E R ^ MONTHS. WHILE 
MAHY:O'F DIE ISSUESXOHCERMHG FLIGHT 
DATA RECORDER UPGRADES WERE SETTLED, NO 

FORMAL J^OMMENDATIDN WAS FORWARDED -
TO THE F A A B Y THE A R A C . A FULL 
DISCUSSION OF THE ISSUES CONSIDERED B Y • 
THE WORKING GROUP WAS INCLUDED IN 
NOTICE 9 6 - 7 . 

NPRM No. 96-7 
O N JULY 1 6 , 1 9 9 6 , THE F A A PUBLISHED 

AN N P R M ADDRESSING REVISIONSTO'DIGITAL 
FLIGHT DATA RECORDER RULES AND SOLICITED 
PUBLIC COMMENT TO THE PROPOSED J. 
AMENDMENTS. T H E PROPOSALS WERE BASED 
ON MEETINGS ATTENDED B Y F A A , A R A C , -
AND N T S B PERSONNEL. TWENTY-SIX 
COMMENTERS RESPONDED, EACH ADDRESSING 
MULTIPLE ISSUES. THEIR COMMENTS HAVE 
BEEN PLACED IN THE DOCKET. ALTHOUGH 
NUMBERED COMMENTS IN THE DOCKET : 

INDICATE 2 8 COMMENTERS RESPONDED, 
SEVERAL SUBMITTALS WERE DUPLICATES." 
COMMENTS TO THE. N P R M ARE DISCUSSED 
IN DETAIL IN THE "DISCUSSION OF 
COMMENTS TO THE N P R M " SECTION OF THIS 
DOCUMENT. 

Supplemental Notice of:Proposed 7 

Rulemaking, SNPRMNo, 96-7A • - . 
A S A RESULT OF SOME COMMENTS 

RECEIVED AND FURTHER ANALYSIS WITHIN THE 
F A A , THE F A A DETERMINED THAT SOME - , ; 

ISSUES NOT INCLUDED IN THE N P R M , BUT 
RELATED TO THE PROPOSAL, SHOULD HAVE 
BEEN IHCLUDED.-THESE ISSUES INCLUDED:' 
( 1 ) APPLICABILITY OFTHE REQUIREMENTS TO 
AIRPLANES PLACED OH THE OPERATIONS 
SPECIFICATIONS OF A U . S . OPERATOR AFTER A -
CERTAIN DATE; ( 2 ) A COMPHANCE DATE FOR 
CERTAIN AIRCRAFT THAT MUST B E RETROFITTED 
WITH D F D R EQUIPMENT AS A RESULT OF A 
CHANGE IN POLICY ANNOUNCED IN NOTICE 
9 6 - 7 ; (^'INFORMATION REGARDING 
AIRPLANES THAT SHOULD B E 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 OFTHE ISSUES WERE NOTINCLUDED IN 
M E INITIAL PROPOSAL, AND BECAUSE THE 
F A A NEEDED MORE INFORMATION TO MAKE 
A DETERMINATION REGARDING ALL FOUR OF THE 
ISSUES, THE AGENCY PUBLISHED A 
SUPPLEMENTAL PROPOSAL ON DECEMBER 1 0 , 
1 9 9 6 ( 6 1 F R 6 5 1 4 2 ) , AND SOLICITED PHBHC 
COMMENT. S I X COMMENTS WERE RECEIVED; 
THEY ARE DISCUSSED IN DETAIL IN THE 
' 'DISCUSSION OF COMMENTS TO THE :'.\ 
S N P R M " SECTION IN THIS DOCUMENT. 
AFTER ANALYSIS OF ALL COMMENTS RECEIVED, 
THE F A A HAS ADOPTED FINAL RULE, LANGUAGE 
THAT INCLUDES ITEMS PROPOSED INTHE 

S N P R M ; . 7 , - ^ ; ; . ' - F 

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" PROGRAM TO UPGRADE FROM 
DUAL TO TRI-AXIAL ACCELERQMETERS WAS 
CONSIDERED, BUT IS NOT CURRENTLY • 
AVAILABLErsna\ IT DOUBTS IT"*RILL EVER B E . 
T H E COMMENTER ESTIMATES THE COST OFTHE 
TRI-AXIAL ACCELEROMETER TO B E $ 3 , 0 0 0 PER 
AIRCRAFT PLUS ASSOCIATED ENGINEERING AND 
INSTALLATION COSTS;-THE COMMENTER 
BELIEVES THAT THE ACCELEROMETER 
INFORMATION CAN B E 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 COMMENTER DOES NOT 
CONSIDER TO BE COST BENEFICIAL. 

F A A RESPONSE; THE F A A 
ACKNOWLEDGES THAT THIS RULE WILL PLACE' 
SOME ECONOMIC BURDENS ON OPERATORS. 
ACCORDING TD INFORMATION RECEIVED B Y 
THE F A A , HOWEVER, THE $ 3 , 0 0 0 PER 
AIRCRAFT FOR A TRI-AXIAL ACCELEROMETER IS A 
MAXIMUM COST FOR ANEW UNIT, WHICH, IN 
PRACTICE, THE F A A MAINTAINS WILL NOT B E 
INSTALLED IN ALL CASES. RATHER, MODIFIED 
UNITS WILL B E USED WHEREVER POSSIBLE. 
THE F A A DOES NOT AGREE THAT THE 
COMMENTER'S PROPOSED METHOD OF 
OBTAINING THE INFORMATION THROUGH 
ANALYSIS IS A REASONABLE ALTERNATIVE THAT 
WOULD SATISFY THE N T S B 
RECOMMENDATION. NO CHANGES HAVE BEEN 
MADE AS A RESULT OF THIS COMMENT. — 

PATRIOT SENSORS AND CONTROLS 
CORPORATION (PATRIOT) COMMENTS THAT IT . 
WOULD COST APPROXIMATELY $ 2 0 0 0 IN 
1 9 9 7 / 1 9 9 8 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 B E SCHEDULED AS SOON AS 
POSSIBLE AFTER ISSUANCE OF THE FINAL RULE. 
IT EMPHASIZES THAT IT CANNOT GUARANTEE 
TIMELY ACCOMPLISHMENT FOR ANY ORDER " R 
RECEIVED LATER THAN 1 8 MONTHS PRIOR TO 
THE FINAL DATE OF COMPHANCE. 

FAA Response: T H E F A A APPRECIATES 
THE COMMENT FROM PATRIOT; THE F A A 
NOTES THAT DIE COSTS FOR MODIFICATION OF 
EXISTING UNITS PRESENTED B Y THE 
COMMENTER ARE APPROXIMATELY ONE THIRD 
LESS THAN THOSE PRESENTED B Y THE 
OPERATORS FOR HEW UNITS. FURTHER •• ; 

DISCUSSION OF OTHER COMMENTS : 

CONCERNING THE ECONOMIC IMPACT OF THIS 
RULE ARE CONTAINED IN THE REGULATORY 
EVALUATION SECTION OF THIS PREAMBLE. ; 

A V R O 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 B E 
THE MOST APPROPRIATE FOR GENERAL 
APPLICATION. A V R O ALSO STATES THAT THE 
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European codes have 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) withoutaful l 
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, in response to the NTSB 
recommendation, the FAA has included 
all transport category airplanes in this, 
rulemaking action. The FAA disagrees 
that extended U.S. requirements require 
full consultation with JAA authorities. ... 
The ARAC working group considered 
current international standards where : : 

they exist, and realized that restricting 
the upgrades to ED-55 standards would, 
not satisfy the NTSB recommendation. 
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 made as.a. 
result of this comment. 
\ Aerospac,e: Industries Association . 

(AIA) submits technical comments and. 
editorial comments regarding 
typographical errors. For parameter 88, 
all cockpit flight control input forces ;• 
(control wheel, cohtroLcqlumn, rudder, 
pedal), AIA comments that the force 
sensor accuracy in the appendix should 
be changed from " + / - 5 % " to " + 7 - 5 % 
or +/ - 1 5 % 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 B8 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)." Finally, 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 v^ 
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. , v : \ V / 

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 p o s i t i o n -
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, 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 rseconds as required." ' 

FAA Response:.The.FAA cohcujs and 
the language in the Remarks column in 
the appendices for parameter 32 has 
been changed. Also, all ^ o g r a p b i c a l 
errors noted in ATA'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 V 
recording o'f these parameters ; 
unnecessary. Embraer also comments 
that to be able to accommodate 88 
parameters, it will be necessary to 
replace existing recorders that record 64 
to .128 words per second (wps) with a 
new one capable of recording 256 wps, 
which is hot presently available on the 

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

FAA Response: The NTSB .[ : \ 
recommendations on whicbthis^ _„.; " 
ruiemakihg action is based indicate that 
both control inputand surface position 
are necessary for both conventional 
mechanical flight Controls and fly-by 
wire controls. Past accident 
investigations support the need fortius 
data. Further, although the NTSB has .. 
used derived information in support of 
some findings 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.rtheFAA 
maintains.that there are 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 jnay hot 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 i s 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. 
mvestigators need.very fihe>es6iutipn 
to observe an airplane bouncing oh the 

http://can.be
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J o i n t s o f a r u n w a y d u r i n g t a x i , t a k e o f f , 

- a n d l a n d i n g , a s w a l l a s o t h e r q u i c k 

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

^ a n d e x p l o s i o n s . 

-.. FAAResponse; TheFAA a g r e e s t h a t . 

' - - ' 4 h e : T O S o l u t i o n . & > r ' a l l - t h r e e a c c e l e r a t i o n : 

p a r a m e t e r s m p a r t s 1 2 1 , 1 2 5 , a n d 1 3 5 

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

t h e E U R O C A E d o c u m e n t E D - 5 5 . T h e 

• f i n a l r u l e r e f l e c t s t h e c h a n g e i n t h e 

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

p a r a m e t e r s S . - l l y a n d v l S t o r e a d 

0 . 0 0 4 g ' s . , -

. A e r o s p a t i a l e a n d A l e n i a ( A T R ) , , 

m a n u f e c t n r e r s of A T R a i r p l a n e s , J 

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

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

. - w a r n i n g r e c o r d i n g r e q u i r e m e n t s w o u l d 

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

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

o f t h e 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 s .. 

, { F D A U ' s ) , p l u s a d d i t i o n a l w i r i n g . T h e 

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

e h a n g e s , w o u l d : c o s t S 1 0 9 ; 0 0 0 - p e r . • •-< 

a i r c r a f t f o r U . S . o p e r a t o r s f o r p a r t s a n d 

l a b o r , i n a d d i t i o n t o d o w n t i m e r -

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

m o d i f i c a t i o n s . : A T R t f e q u e s t s t h a t s o m e . 

fiexibiiity b e i n t r o d u c e d i n t o ' t h e . • 

r e q u i r e m e n t s t h a t w o u l d t a k e i n t o : ; 

^ a c c o u n t c e r t a i n d e s i g n ; f e a t u r e s s u c h a s • 

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

w e i g h t . I n a d d i t i o n , A T R s t a t e s t h a t • •, 

h a r m o n i z a t i o n w i t h t h e E U R O C A E E D - : 

•." 5 5 r e q u i r e m e n t s s h o u l d b e c o n s i d e r e d 

f o r t h e r e t r o f i t r e q u i r e m e n t s . - •• -

FAA Response: T h e F A A 
a c k n o w l e d g e s t h a t t h e r e m a y b e 

a l t e r n a t i v e s t o . o b t a i n i n g d a t a o t h e r t h a n 

d i r e c t r e c o r d a t i o n . H o w e v e r ; 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 s o l u t i o n 

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

N P R M r e p r e s e n t c o n t r i b u t i o n s f r o m a l l 

m e m b e r s o f t h e A R A C w o r k i n g g r o u p . 

T h e i A R A C w o r k i n g g r o u p m a d e e v e r y 

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

p r o p o s a l : t o b o m t h e r e q u i r e m e n t s i n 

E D - 5 5 a n d 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 - t h e F A A h a s d e t e r m i n e d t h a t t h e . 

d i f f e r e n c e s a r e i n s i g n i f i c a n t f o r U . S . 

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

s t a t e m e n t i n t h e p r e a m b l e o f N o t i c e 9 6 -

7 t h a t m o r e r f l i g h t d a t a y i e l d s b e t t e r 

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

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

a c c i d e n t o r i n c i d e n t . I t s u g g e s t s , _ 

h o w e v e r , t h a t r e q u i r e m e n t s f o r 

r e c o r d i n g s t i c k s h a k e r / s t i c k p u s h e r , y a w 

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

p r e s s u r e - a r e n o t n e c e s s a r y b e c a u s e t h e 

.; i n f o r m a t i o n x a n b e d e r i v e d r f r o m o t h e r 

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

r e l e v a n t t o t h e n n d e r e t a n d i n g o f s y s t e m ; 

o p e r a t i o n . A i r b u s r l n d u s t r i e r a l s o s u g g e s t s 

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

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

t e r m s " r e c o r d " a n d ' ' r e c o r d e d " t o b e 

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

" d e t e r m i n e " a n d - " a b l e t o b e 

d e t e r m i n e d / ' m a d c U t i o n , A i r b u s . - >-

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

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

i t s a i r c r a f t , b u t t h a t a i r c r a f t a l r e a d y 

e q u i p p e d feQ r e c o r d 8 8 o r m o r e ^ 

p a r a m e t e r s m a y n o t b e r e c o r d i n g a l l o f • 

t h o s e p r o p o s e d i n t h e N P R M . A i r b u s • 

I n d u s t r i e ^ u g g e s t s t h a t t h e F A A require, 

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

i n c l u d e d i n E U R O C A E E D - 5 5 , a n d 

s t a t e s . t b a t a n y t b i n g - e l s e w o u l d 

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

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

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

( l a t a , b u t w o u l d l i k e t o s e e m o r e • :• 

i n t e r n a t i o n a l i n v o l v e m e n t t o d e t e r m i n e 

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

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

w i t h i n t h e I C A O a n d w i t h i n t h e F A A / 

J A A H a r m o n i z a t i o n W o r k P r o g r a m 

u n d e r t h e A R A C p r o c e s s b e f o r e 

a d d i t i o n a l p a r a m e t e r s b e y o n d E E M 5 5 a r e 

a d d e d . 

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

p r o p o s e d § § 1 2 1 . 3 4 4 a n d 1 2 5 . 2 2 6 b e 

revised s o t h a t c u r r e n t F D R ' s t h a t 

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

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

r e s o l u t i o n r e a d o u t s , l i s t e d i n A p p e n d i x 

K ( c o r r e c t e d t o r e a d A p p e n d i x M ) ; n o t 

b e r e q u i r e d t o i n c u r retrofit c o s t s s i m p l y 

t o m e e t t h o s e A p p e n d i x M v a l u e s . - - - <• 

A i r b u s I n d u s t r i e b e l i e v e s t h a t t h e 

i n t r o d u c t i o n o f t h i s " fiexibiiity w o u l d ~ 

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

i n d u s t r y w i t h o u t j e o p a r d i z i n g t h e 

c a p a b i l i t y o f i n v e s t i g a t i n g e v e n t s . 

FAA R e s p o n s e : . T h e F A A 

i a c k n o w l e d g e s t h a t t h e r e m a y . b e 

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

d i r e c t r e c o r d a t i o n . H o w e v e r , 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 s o l u t i o n 

readouts, a n d p a r a m e t e r l i s t m t h e . . . 

N P R M r e p r e s e n t x o n t r i b u t i o n s ^ 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 . D u r i n g A R A C w c ^ k i n g g r o u p 

m e e t i n g s , t h e N T S B a r g u e d t h a t 

i n f o r m a t i o n g a t h e r e d f r o m 

i n t e r p r e t a t i o n w a s n o t a s r e l i a b l e a s 

d i r e c t r e c o r d a t i o n s , a s d i s c u s s e d a b o v e . -

S o m e i n d u s t r y r e p r e s e n t a t i v e s d i d n o t 

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

w o r k i n g g r o u p d e c i d e d t h a t , t o r e s p o n d 

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

w h i c h t h i s r u l e r a a k m g i s b a s e d , t h e r u l e 

w o u l d b e w r i t t e n w i t h a requirement f o r 

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

l i s t e d . A l t h o u g h A i r b u s I n d u s t r i e 

p r e s e n t s a n a l t e r n a t i v e t o o b t a i n i n g r 

i n f o r m a t i o n d u e c t i y f r o m a f l i g h t d a t a . -

r e c o r d e r , 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 i r b u s 

I n d u s t r i e i s n o t s u f f i c i e n t : t o . o v e r c o m e " . 

t h e N T S B ' s a r g u m e n t s t h a t m f o r r n a t i o n 

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

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

A c c o r d i n g l y , t h e r e w a s n o c h a n g e t o t h e 

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

A s p r e v i o u s l y s t a t e d , t h e F A A 

: d i s a g r e e s t h a t i n t e r n a t i o n a l ; d i s h a r m o n y 

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

A R A C w o r k i n g g r o u p m a d e e v e r y e f f o r t 

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

a p p l i c a b l e , t o t h e r e q u i r e m e n t s , o f E D - r 

5 5 . H o w e v e r , t h e T ? A A h a s d e t e r m i n e d 

t h a t t h o s e r e q u i r e m e n t s a l o n e a r e , . . 

i n s u f f i c i e n t f o r . U i S ; ? o p e r a t o r s o r - U . S . T 

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

n o t s a t i s f y t h e i n t e n t o f t h e N T S B 

recommendations. A c c o r d i n g l y , t h e ; 

F A A p r o p o s e d t h e a d d i t i o n a l , 

requirements.- 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 h a t m o r e . i n t e r n a t i o n a l . 

i n v o l v e m e n t i s n e e d e d t o d e v e l o p U . S . 

r e g u l a t i o n s . t h a t g o v e r n U . S . o p e r a t o r s 

. a n d U . S . - r e g i s t e r e d a i r p l a n e s . N o 

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

c o m m e n t . • T • 

F a i r c h i l d A i r c r a f t ; I n c . ( F a i r c h i l d ) ; 

o p p o s e s m e requirement f o r n e w l y 

n i a n u f a c t u r e d l O - i a s e a t a i r p l a n e s t o .. 

r e c o r d 5 7 p a r a m e t e r s e f f e c t i v e 3 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 r u l e , a n d 

8 8 p a r a m e t e r s e f f e c t i v e 5 - 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 r u l e . A s p r o p o s e d , . 

t h e r u l e w o u l d r e q u i r e - t h a t t h e s e 

a i r p l a n e s i n c l u d e a fi.ight.data . 

a c q u i s i t i o n u n i t ( F D A U ) , p l u s t h e 

s e n s o r y d e v i c e s ; a n d a s s o c i a t e d w i r i n g 

f o r e a c h ( a d d i t i o n a l ) . p a r a m e t e r . . . 

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

c u r r e n t § 1 3 5 . 1 5 2 a n d i m p l e m e n t a t i o n 

o f t h e p r o p o s e d § 1 2 1 . 3 4 4 a ( a ) l s m o r e 

t h a n a d e q u a t e - f o r t h e . s i z e a n d . . 

c o m p l e x i t y o f a n y a i r p l a n e i n . ' t h e 1 0 V 1 9 

s e a t c a t e g o r y , i t i s " t h e c o m m e n t e r ' s -

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

m a k i n g i s t o p r o v i d e i n f o r m a t i o n 

r e g a r d i n g i a c c i d e n t s a n d i n c i d e n t s a s 

t h e y o c c u r * a n d i t n o t e s t h a t 1 0 - 1 9 s e a t , 

a i r c r a f t h a v e n o h i s t o r y - o f a c c i d e n t s o f 

u n d e t e r m i n e d c a u s e ; 

F a i r c h i l d b e l i e v e s . t h a t t h e m o n e y 

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

r e g u l a t i o n s - c o u l d b e b e f t e r s p e n t 

i m p r o v i n g , o v e r a l l o p e r a t i o n s . I t s t a t e s 

t h a t a n F D R w i l l n o t i n c r e a s e t h e l e v e l 

o f s a f e t y i n t h e . l 9 - s e a t a i r p l a n e , , a n d . . . 

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

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

c o m p l y - w i t h , s o m e t h i n g o f n o v a l u e 

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

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

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

n e g a t i v e i m p a c t o n t h e c o m p e t i t i v e n e s s 

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

i n t h e U n i t e d S t a t e s t h a t a r e s o l d o n t h e 

i n t e r n a t i o n a l m a r k e t . F a i r c h i l d b e l i e v e s 

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

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

. a f f e c t f u t u r e s a l e s i n b o t h t h e U n i t e d . 

^ S t a t e s : a n d foreign m a r k e t s , p a r t i c u l a r l y 

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

F i n a l l y , F a i r c h i l d s u b m i t s s o m e c o s t 
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information, as well aslhe following 
technical comments: 

Fairchild recommends deletion of 
§ 121.344a (b) and (c), which would • 
require newly manufactured airplanes • 
with 10 to 19 seats to install enhanced 
DFDR's. Fairchild also notes that in 
§ 121.344a(a)(l)(iv), a typographical 
error occurs; the second reference to 
Appendix B Should instead be a 
reference to Appendix M . 

- Fairchild points out that the FH227 
listed in parts 121 and 125 does not 
belong to Fairchild Aircraft, Inc., as '" 
stated in the proposal. 

Fairchild requests that the following 
airplane types be added to the list of . 
airplanes 'that need hot comply with the 
requirements in § 121.344a, but 
continue to comply with the 
requirements in § 135.152: S A 2 2 7 - A C , 
SA227-TT, SA227-AT, and SA227-BC. 
A s justification, Fairchild submits that, 
these airplanes were manufactured prior 
to October 11,1991, and are not 
commuter category airplanes. 

FAA Response: As stated in the 
NPRM, when the N T S B made its ; 
recommendations in February 1995, the 
F A A has not yet issued its rule that, 
requires most airplanes that have 10-19 
seats, that were formerly operated under 
part 135 to operate pursuant to the \ 
requirements of part 121 beginning in 
March 1997. Because the purpose of that 
ralemaking action was to establish "one 
level of safety;'' the N P R M associated 
with this final rule, and all rules 
developed from this point forward, ~ 
reflect that agency policy. Recognizing . 
the differences between larger airplanes 
operating Tinder part321 and those . 
designed to carry 10-19 passengers, the 
F A A developed a special section in the 
N P R M to specifically address the flight 
dam recorder requirements for these 
airplanes. The A R A C working group 
discussed and decided thattheintent of 
the N T S B recommendations was to -
capture all-airplanes regularly .used i n . 
cornmercial service, including those that 
began operating under part 121 ~. 
beginning in March 1997. 

The F A A disagrees with the 
suggestion to delete § 121.344a (b) and 
(c) for newly manufactured airplanes. 7 
The suggestion is inconsistent with the 
N T S B recommendations, and no 
alternative to satisfy the : 

recommendation was suggested: N o 
change was made as a result of this 
comment. - ' ' 

The F A A agrees that the second 
reference to Appendix B in 
§ 121.344a(a)(l)(iv) is an error; 
"Appendix B " should read "Appendix 
M . " The rule has been revised 
accordingly. 

The F A A finds that insufficient 
information was submitted to justify the 
addition of thefoliowingplanes to the 
list of airplanes that heed not comply 
with the requirements in § 121.344a, but 
continue to* comply with the 
requirements^ § 135:152: SA227-AC, 
SA227.TT, SA227-AT, and SA227-BC. 
The fact that airplanes were 
manufactured before October 11,-1991,. 
is not considered sufficient to justify 
their exclusion. No; charige~%asmade as 
a result of this comment. 

The F A A agrees that the FH227 does : 
not belong to Fairchild Ahcraft, Inc., : 

and the final rule has been revised to; 
reflect the aircraft is a product of 
Fairchild mdustries. - V . J 

Al l typographical errors noted-by the 
commenter have been corrected in this 
final rule. : " -• 

Southwest Airlines (SWA) comments 
that the language proposed in , 
§ 121.344(b)(3) be changed to remove 
reference to installation no later than 
the nextheavy maintenance check that 
occurs after two years after the effective 
date of the final rule. The commenter 
believes the final rule should only 7 
require compliance by the finalldate of 
the rule and should not include any 7R 

milestones or restrictions. In addition, " 
S W A comments that the sampling rates 
given in Appendix Mhavebeen : 

increased from the rates initially -7" 
proposed by A R A C working group 
members, and that the higher sampling 
rates may require additional 7. ., 
modifications and expense. 

FAA Response: The issue addressing 
the earliest possible compliance time 
was discussed in the preamble to the 
NPRM. In that document, the F A A 
stated that that "heavy maintenance . 
check" provision was added to prevent 
operators fix>m waiting until the last 
minute to install upgrades, causing a 
logjam in scheduling and equipment 7 1 

availability. The proposed sampling r~ 
rates reflect those needed by the N T S B 
to aid in accident and incident 
investigations. No changes were made 
as a result of this comment ; : 

Airborne Express comments that 
lateral acceleration cannot be recorded 
at the specified recording intervals 
using the Loral F800 flight data 
recorder. Airborne Express states that 
70% of its fleet is fitted with the Loral 
F800, and to replace these recorders 
would constitute ah undue burden. The 
commenter suggests that language be 
changed, to reflect that, except forthe . 
Boeing 737, lateral acceleration should 
not be required to be recorded unless 
sufficient capacity is available on the 
existing recorder to record that 
parameter and that the recording ranges, 
accuracies; and recording intervals' be 

limited to those specified in current -
Appendix B to part 121. In addition, 
Airborne Express asks for clarification 
of the. term "capacity" as it is used in 
proposed § 121.344(b)(l)(i) so it can 
determine whether it can comply withV 
the proposed rule language. • : , 

FAA Response: According to Loral, 
the manufacturer of the F800 recorder, 
lateral acceleration can be recorded for 
the Airborne Express installation if a \ 
nonrequired parameter is removed from 
the input to the recorder, and the ' 
existing spare channels are used. The 
term "capacity" refers to the design of 
a recorder to be able to record acertain 
number of parameters and store them 
for 25 hours. For example, a recorder 
may have a capacity to record 32 wps 
for 25 hours, 64 wps for 25 hours, 128 
wps for 25 hours, etc. No changes to the 
rule were made as a result of this J ' -
comment. ••• 

Piedmont Airlines (Piedmont) 
comments that although it a.grees with 
the N T S B in the importance of 
information retrieved from FDR's, it •>-"• 
believes ' 'the one size fits all" approach 
to rulemaking is not an efficient or cost 
effective method; Piedmont believes the 
primary reason for the rule is two 
unresolved accidents thatwere due to 
loss of control. However, they do h o t 
agree that those accidents justify the^ : 

proposal to obtain directly recorded 
data as opposed to obtaining -
information through alternative 7 . 
methods. Piedmont submits examples of 
two airplanes that will have to undergo 
some retrofit to comply with the rule as 
proposed. Piedmont believes that those 
airplanes are clear examples that 
existing recorded data is adequate for 
accident prevention and investigation, 
and thatthe proposed requirement will 
result in a costly retrofit for the purpose 
of a data-gathering exercise that is not 
justified by any benefit/cost ; / 
comparison. Pieo'mbrit believes it would 
be cost beneficial to require recording 
up to 17 parameters but it disagrees that, 
other than for powered flight controls, 
both the control surface and the input 
need be recorded. 
; FAA Response: The F A A realizes that 
this rulemaking action may appear to be 
intended for certain airplanes that have 
beenihvolvedin accidents, the cause of 
which has not been determined. As 
stated in the N P R M , the F A A has 
determined that since the cause, of these 
accidents-is unknown, it Is possible that 
similar incidents may occur on other 
airplane types. Therefore, the F A A finds 
that the need to record additional flight 
data is applicable to all airplanes 
covered by the final rule. The F A A 
recognizes that DFDR's do not in and of 
themselves prevent accidents; they are 
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used as an investigative tool when 
accidents or incidents occ^. 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 flight data can 
be collected cost-effectively, particularly 
in light of the NTSB recommendations. 
No changes were made as a result of 
these comments. . 

Twin Otter International, Ltd. (TOIL) 
arid its affiliate by ownership, Grand 
Canyon Airlines, Inc. (GCA) comments 
that its members use deHavilland DHC-
6-300 airplanes in their operations. This 
airplane type went out of production 
before October 11,1991. TOIL claims 
that thetJHC-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 bf;eertifying , 
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 ho DHC-6-300 has ever 
been equipped with a DFDR. 

The commenter states that the 
reversal of the poUcy determination 
addressed in Notice 96-7 would create 
a regulatory inconsistency because 12 of 
its DHC-6-300 airplanes would be 
required tobe retrofitted, while 26 
others owned by the companies would 
not. It states that the same airplane type ; 
brought onto the register after October 
11,1991, is no less safe than one : 
brought on before' that date, and 
reconamends 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 date, Further, the 
commenter points out, airplanes of 
foreign registration (not required to 
comply with U.S. DFDR requirements) 
maybe allowed tobe operated inthe . 
United States by a U.S. air carrier -
without being 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 DHC-6 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 
sightseemgindustry, and detennined 

that the exemption is still appropriate." 
The FAA does hot agree with TOIL'S 
characterization of the effect of the 
policy change announced in notice 96-
7, nor that the poUcy announced in 
Fhght Standards Iruorrnation 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 ofthe 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 
appUcabiiity of the flight date recorder 
requirements: by.changmg from one date 
to another when it would not sblve the 
problem described by the commenter. 
Nor does the FAA agree with the r 

commenter that, as a class, airplanes 
that are no longer being produced : 
should be categqricallyexempted 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 raised5 

by the FAA in the SNPRM to this rule, 
and the agency proposed that the 
appUcabiiity 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-llj 1991. As explained in 
the preamble to the SNPRMy the original 
language was adopted to minimize costs 
and to deter the importation of older, 
non-DFDR equipped airplanes. The. fact 
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 AhUnes 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 comphance period be extended 
to 6 years. RAA supports the proposed 
rule as it applies to newly manufactured 
aircraft. However, RAA states that many 
ofthe 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, and that requiring 
installation will impose a severe 1 

economic burden on affected operators, 
resulting in increased costs of travel to 
the public, and thus should be 
ebminated.. 1 

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 rule 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 Air Line Pilots Association 
(ALPA) agrees with the proposal except 
forthe proposed comphance period, 
and suggests that the FAA contact FDR 
and FDAUmanufacturers directly to 
validate the economic information. . • 
supplied in the NPRM.. The commenter 
believes that the four year comphance 
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 oh the industry members of the 
ARAC working group to supply accurate 
economic information, including costs 
of parts, labor, and aircraft down time. 
The information was provided in 
aggregate form based on ihajor 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 comphance 
period—<methat would be practical 
both.technologically andeconomically; 
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 
F A A also notes that the required 
upgrades may be accomplished sooner 
than the prescribedjour years; the final. 
rule requires the installation of the V 
DFDR no later than the next heavy 
maintenance check, or equivalent, after 
two years after the effective date ofthe 
final rule. N o changes were made as a 
result of this comment. 

General Aviation Manufacturers 
Association (GAMA) comments that the 
F A A has gone beyond the scope of the 
N T S B recommendations by including 
10 to 19 passenger airplanes in the 
N P R M . G A M A also states that it . 
considers the requirements proposed 
not to be cost beneficial, and thus a FMAL 
rule should not be published. G A M A 
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 bemg monitored. The 
commenter states that a regulatory 
analysis is hot provided for newly . 
manufactured airplanes and feels this is 
necessary by law and is essential. 
G A M A also disagrees with the F A A ' s 
conclusion that die cost of developing a 
256 word per second recorder is 
insignificant. It cites the requirement to 
develop standards through committees, 
and the issue of possible import design . 
and data correlation as additional cost 
burdens. G A M A comments that the • 
F A A highlights the benefits of the 
N P R M and downplays costs, and that . 
the proposal does not adequately 
quantify the benefits. The F A A should 
be required to conduct a full and 
complete cost analysis of the. total 
N P R M impart prior to issuing a final 
rule. G A M A further maintains that 
although the F A A states that no 
disharmony is created in/the proposal,. 
it disagrees, and lists areas of possible 
conflict as parameters 40,41,42, and 
44. •• . . . " 

G A M A also comments that the N P R M 
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 
commenter states that the proposed 
amendments should include, language 
that the amendments would hot apply 
to any airplane type certificated for nine 
or fewer passenger seats or any.. 
rotorcraft . . >„.. 

G A M A also comments that several of 
the parameters' names or corresponding 

. . . -M 

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 ior 
conventional axes be deleted; and 
suggests that the requirement for 
recordation apply to only aircraft axes 
that are augmented. 

For newly manufactured airplanes, ; 

G A M A believes there are differences : 

. between parameters that some operators 
have chosen to record and proposed 
parameters 58-88. G A M A asks whether 
operators must cease recording -
parameters of choice or those required 
in the JAR-Ops and/or ED-55, and 
instead record the proposed extended 
parameters. G A M A believes clarification 
is rieeded regarding these issues. ~ 

FAA Response: As explained in the 
N P R M , when the N T S B made its 
recommendations in February 1995, the 
F A A had not.yet issued its rule that " 
requires most airplanes that have 10-19 
seats that formerly operated under part 
135 to comply with tbe requirements of 
part 121 beginning in March 1997. 
Because* the purpose of that rulemaking 
action was to establish "one, level of-
safety," the N P R M associated with this 
final rule, and all rules developed from 
this point forward, reflect that agency 
policy. Recognizing the differences 
between larger airplanes operating 
under part 121 and those designed to 
carry 10-19 passengers, the F A A 
developed a special section in the 
N P R M to specifically address the flight 
data recorder requirements for these 
airplanes. The A R A C working group 
discussed and decided'that the intentof 
the N T S B 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 F A A recognizes that increasing . 
the number of recorded parameters may 
mot realize an immediate safety return, 
but mamtains that the information 
collected will aid in accident and 
incident investigations,.and will help 
detect trends so corrective measures can 
be taken before an accident occurs. The 
F A A aiso maintains that as more 
information is recorded, the occurrence 
of unexplained accidents and incidents 
will decrease. 

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

, m the Regulatory Evaluation section of 
this preamble. 

The F A A disagrees that disharmony is 
created in the proposal, and notes that 
hannonizatibn 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 N T S B 
recommendation, which is the original 
basis for this rulemaking action. 

The F A A disagrees that the proposed 
rule language should be changed to 
exclude retrofit requirements for / 
existing airplanes operated under part 
135 for on-demand service. A s 
proposed, the rule is not applicable to 
these airplanes. Only those part 135 
airplanes thatpperate scheduled, ; 

commuter operations that have 
transferred to part 121 as of March 1997 
will be subjectto retrofit requirements 
in this rule. The F A A 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 N P R M , the F A A 
finds that all airplanes affected should ' 
comply with the new regulations, 
regardless of the nature of their 
operation. The F A A 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 tp airplanes with nine or 
fewer passenger seats, and the proposed 
language in § 135.152(f) applies only to 
airplanes that would be required to be 
equipped in accordance with §§ 135.152 
(a) or (b), as appropriate. / 

With respect to the commenter that 
some ofthe parameter name and ' 
corresponding remarks are ambiguous, 
the F A A notes that the names and 
remarks have evolved oyer time and are 
generally accepted by industry. The 
names and remarks were' discussed 
during the A R A C working group 
meetings in which G A M A 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 ofthe 
Advisory Circular already under 
development. 

The F A A disa^ees that tbe text 
contained in the appendix "Remarks" 
column should be incorporated into the 
rule language for flight control 
breakaway capability parameter. The 
F A A has determined that this addition 
would be confusing for a single 
parameter and that the text should 
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remain in the "Remarks" column ofthe 
appendix. " V 

. 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 recommendations. 

Regarding the issue of recording 1 

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 be recorded in each appropriate 
section. An operator may choose to 
record parameters beyond those 
required, but must record the required 
parameters. The FAA acknowledges that 
some operators may have to change the 
parameters currently being recorded, V 
unless an operator chooses to replace its 
equipment for that with greater 

- capacity. ' " 
The National Air Transportation 

Association (NATA) comments that 
proposed § 135.152 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 conceriuhg 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 ' " ; 

airplanes operated.uhder :.§ 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 ho 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 seate from the regulations, but 
feels that the term "multiengine," which 
is mcludedin current §135.152 (a) anid 
(b), should be included hi proposed "i' 
§§ 135.152 (i) and fi). " / 

..FAA Response:The EAA 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 pari 119, i t is clear that 
§ 135.152 applies to on-demand ^ 
operators ofthe 10-30 seat airplanes, 
and that § 121.344a applies to scheduled 
commuter operators. The F A A 
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 level of information 
required to be recorded by § 135.152 

. without obtaining any new mformatibfr/ 
is acceptable for futureaccident 
investigation. Similarly, the F A A does 
not agree with N A T A that the term 
"multiengine" should be included i n 
the new §§ 135.152 (i) and (j) for certain 
newly, manufactured airplanes. In its 
deliberations, the F A A decided that a 
new,.single-engine, turbine-powered 
airplane capable of carrying 10 to 30 . 
passengers should meet the same 
standard as the multiengme airplane . 
carrying the same number of passeidgers. 
Since N A T A has not 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 ( A T A ) , 
generally supports the proposed rule, V' 
but expresses disagreement in the 
following areas.'ATA commehte that 
because the F A A proposes, more 
parameters than are included in the 
JAR-Ops, harmonization is not. ." 
achieved, and suggests that, the F A A 
should restrict its fist of parameters to. v 
those required by European standards;. . 
evenif it means, keeping the number of 
newly mahufectured a S ^ 
parameters at 57. A T A also comments 
that mcreasing sampling rates in newer 
generation aircraft isnot cost effective 
and recommends that several . 
parameters be recorded at. a sampling 
rate of once per second rather than 
twice per second as proposed. (The - ; 

specific parameters will be addressed in: 
the F A A replyO.ln additibn,_ATA .i--f".-
requests clarification regardingthose, 
aircrafts that fall under the requirements 
of Appendix B and have the flight . 
control breakaway capability that allows 
either pilot to operate the controls 
independently. 

A T A comments that.the Lockheed 
Aircraft Coippration^lectra L-188 
should be included on the list of ' 
airplanes that would hot have to comply 
with the new proposal. The L-188 is out 
of production but remains in service. 
A T A 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 at a rate of 1 wps. A T A • 
recommends that Appendix B be . \ 
revised to allow a recording rate of 1 
wps for lateral acceleration for airplanes 
equipped with 32 wps recorders. 

Also, A T A comments that the N P R M 
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 or by surface position* but Isrnot 
capable of recording both. A T A 
maintains that software to support this 
unique system is not available, which 
would result in the need to install. : 
extensive rewiring and expensive 
hardware. "''. 
. A T A also comments that some of the 
accuracies listed in the N P R M for 
certain parameter sources differ from 
the. accuracy as defined by theaircraft 
manufacturer, and suggests that when 
this happens, the manufacturer's " 
accuracy should apply over the affected 
range.; ' ; • / " 

A T A comments that some operators ^ 
have established their D F D R / 
Maintenance Programs using the current 
Appendix B parameter numbers for 
tracking and compliance purposes. A T A 
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. 

A T A states that the FAA's time frame 
for compliance is more reasonable than 
that proposed in the N T S B 
recommendations, but still maintains 
there will be a tremendous burden on 
manufacturers, operators, and suppliers, 
as well as the F A A . Although F A A • 
rejected ATA's earlier recommendation 
to establish a phased compliance 
schedule, A T A now suggests the F A A ' 
should survey operators annually after 
the effective date of the rule to 
detennine the status of operator retrofit 
programs. 

A T A states that with a few 
exceptions, its cost estimates generally 
agree with the data presented by the 
F A A in the proposed rule. It states, 
however, that some costs were not 
addressed in the N P R M , and 
consequently, A T A feels the F A A ' s cost 
estimates underestimate the total 
program costs. 

FAA Response: The F A A disagrees 
that disharmony occurs as a result of 
this final rule. The A R A G working 
group made every effort to make the 
proposal identical, where applicable, to 
the requirements of ED-55. However, 
the F A A has determined that those 
requirements are insufficient to satisfy 
N T S B recommendations for U . S . 
operators, and has thus provided some 
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additional requirements. The FAA 
recognizes that there may be other 
alternatives to obtain date.butno 
comprehensive alternative that would . 
meet the NT SB recommendations has : 

been presented, nor cost data submitted 
for comparison. The proposed sampling 
rates, resolution readouts, and . 
parameter list in the NPRM were 
developed with input from industry 
representatives, the FAA, and the NTSB. 
The FAA has determined that . 
justification provided by ATA fs not 
sufficient to change the proposal. . 

The FAA.agrees.that the Lockheed 
Aircraft Corporation Electra 1^188 
should be included in the list of 
airplanes that need not comply with 
these amendments, and the applicable 
sections have been revised in the final 
rule. • . 

The FAA does not agree that tne.Loral 
F800 is incapable of recording ,4 
samples per second (the FAA assumes 
ATA misquoted the NPRM when it said. 
4 words per second), as proposed. 
According to the manufacturer of the 
F800 recorder, lateral acceleration can 
be recorded at 4 samples per second if. 
a nonrequired parameter isremoved 
from the input to the recorder, and the 
existing spare channels are used. 

Regaro'mg, specialized equipment 
configurations,.theTAA requested for 
specific comment from TWA .and other 
operators that may find .tiiemselyes in 
unique cfrcumstances. Although the ..." 
A T A comment points out a unique V, . 
problem with specialized FDAU's, the , 
limitations, are ofrecording system 1 . : 
capacity caused by out-of-date software.' 
The. EAA is not inclined to revise the 
proposed rule in such a way to 
encourage the continued use of old, 
insufficient software, the F A A does '.. 
acknowledge that extenuating • 
circumstances may occur, and so may 
consider exemptions, requesting relief 
from the recordation of specific ' 
parameters if an operator can show that. 
all efforts to rearrange nonrequired 
parameters and software "fix" solutions 
have been exhausted, and.thatthe only 
solution, would be an expensive, 
equipment upgrade. . 
. The FAA acknowledges that some of . 
the accuracies listed are not the same as 
those listed by the manufacturers, but 
mamtains that to achieve me.rbinimum 
level of safety prescribed by the rule, 
and to maintain the continuity of , 
recorded data, the F A A must establish 
the standards, not the individual 
manufacturers. 

The comment concerning operator 
maintenance programs is not a flight 
data recorder issue, and is beyond the 
scope of this ralemaking action. The 
current rule does not prohibit, and the 

NPRM did not propose to prohibit those 
. operators with a parameter-number- . 
based FDR maintenance program from 
adding new parameters (by number) to 
the original fist, their maintenance 
manuals, or word cards. 
: Regarding the commenter's suggestion 
to survey operators annually after the 
effective date of the rule to determine 
the status of operator retrofit programs, 

. the F^AA finds thatthe exercise would 
serve no useful purpose and would 
require additional resources and 
paperwork! Operators may submit their 
DFDR retrofit status at any time on a 
voluntary basis. During working group 
discussions, it was decided that a 
phased-in compliance schedule would 
not be necessary because affected 
airplanes could be retrofitted With any 
newly required equipment at^the time of 
a heavy maintenance check. A separate 
DFDR retrofit schedule could conflict 
with other established maintenance -
schedules and increase' costs. r . ^ 

Discussion of economic comments 
can be found in the Regulatory 
Evaluation section of tins preamble. 
Except where noted above, no changes 
were made as a result of this cpmment. 

The National Transportation Safety . 
Board disagrees with the FAA's " 
proposed compliance dates for newly 
manufactured and' existing afrcraft, and 
with the T n i n i i m i r n paran iRl -Rf 
requirements for existing aircraft. It also 
disagrees with the FAA's decision not to 
require more expeditious flight control 
parameter" upgrades fox Boeing 737 . 
airplanes, as required by the Board in its 
Recommendation;A—95-25, andiiqw^ 
suggests aDecember 1997 compliance 
date for retrofit of these airplanes. 

In addition, for newly manufactured 
airplanes,.the NTSB comments that 
most of the 88 parameters included in 
the FAA's proposal are- currently being 
recorded, or are capable of being . 
recorded with little cost, by existing 
FDR systems. Therefore, the NTSB ^ ' 
believes that there does not appear to be 
a justifiable technical or economic 
reason for not requiring a full 88-
parameter installation on newly 
manufactured afrcraft by 3 years after 
the date of the final rule. 

The NTSB also comments that the 
parameter "Overspeed Warning'' shoul d; 
be added to me parameter list for newly 
manufactured airplanes, and that the 
final date should, explain in greater 
detail the significance ofthe ,".. 
Appendices Header, which reads "The 
recorded values must meet the 
designated range, resolution and 
accuracy requirements during dynamic 
and static conditions. Al l data recorded 
must correlate in time to within one 
second." The NPRM does not make it 

clear that this statement may have a 
significant impact on some existing 
airplanes with FDR parameters that do 
not reflect the actual condition of the . 
aircraft during certain dynamic 
conditions. Certain data may not be 
recorded accurately due to filtering that 
takes place prior to recording. 

The NTSB would like the FAA to 
change, the proposed language to require 
non-FDAU equipped aircraft to be 

. equipped with FDAU's and believes that 
the benefit would justify the additional 
$50,000 per aircraft cost of this retrofit. 
Adding a FDAU enables the recording of 
all the FDR parameters recommended 
by the Board in Recommendation 95-
26. It would also provide reserve 
capacity for future FDR parameter needs 
that may become necessary in the future 
as a result of accident investigations 
and/or technology advancements. 

In addition to me 1997 compliance 
date for Boeing 73 retrofits and the 3-
year compliance datefornewly 

'. manufactured airplanes, the NTSB 
suggests that industry should be able to 
retrofit the affected existing fleet within 
2 years from the issuance of the final 
rule, rather than the 4 yearsprqposed in 

• Notice 96-7. 
FAA RespbnsefThe FAA has fully 

explored with ARAC the NTSB 
recommendations concerning the 
Boeing 737 andia 2-year yersiis 4-year 
compliance date: During the course of 

[ the ARAC working group deliberations, 
the aircraft manufacturers presented and 
justified arguments that they would 
need more than 3 years to incorporate 
the engineering designs necessary to . 
accommodate the proposed parameters 

. that are beyond those listed in ED-55. 
The FAA published the result of those-
deliberations in the NPRM, which 
provided the rationale for these 

...proposals and the retrofit of the existing 
fleet. The aviation industry provided 
information that indicated a 2-year 
retrofit schedule would be prohibitively 
costly, and that it may be . 
technologically impossible to complete /; 
a fleet retrofit in less than 4 years. In 
addition, a.mandatdry'2-year retrofit 
schedule would have had a major effect 
on the traveling public due to 
unscheduled groundings of airplanes 

; that would be necessary to meet the 
requirement During A R A C discussions, 
industry and the FAA found that a 2-
year retrofit would be burdensome, and 
discussed whether a faster retrofit 
would result in expenditures that would 
undermine separate attempts to find the 
cause of incidents and accidents. 
Finally, the FAA determined that a 4-
year compliance time Would perm the 
operators to schedule DFDR retrofits 
during a major maintenance Check, e.g., 



Federal Register / Vo l . 62, No. 137 / Thursday, July., 17.-, 1997 / Rules and Regulations 38371 

a "D" check, while the aJrcraftis at a 
mamtenance facility that has; the 
equipment, and technical-capabilitytb 
perform the installation and the 
modifications to the airframe. The NTSB 
has presented no new persuasive v ' 
arguments that would justify changing -: 
the proposal. " : 

Since theJPittsburgh (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 has recently . 
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 Boeingprogram and notes 
that such activities-could be cutshbrt if . 
time and resources had to be directed 
toward meetingan accelerated DRDR 
retrofit schedule. At best; the recording" 
of additional parameters may highlight 
where a problem exists. The rudder 
redesign efforts of Boeing, however, ̂ are 
a positive action that might prevent 
; future accidents, and care must be taken 
not to inhibit such actions 
unnecessarily. 

At. the 1995-public hearing onHight 
data recorder upgrades, tiraFAA stated 
that i thdped that airhnes would not 
wait-fbr a government mandate before r 

upgrading recorders. The.FAA has 
receivedinformation that a t least one 
major operator of Boeing 737 airplanes: 
has already made a- substantial -> 
commitment to upgrading its airplanes 
before the comphance date mandated in 
tiiisrule; The FAA applauds this ... ' 
dedication to an important safety • 
initiative and encourages equally . 
aggressive. compliance schedules horn 
other operators.. 

The Board's suggestion to add to the 
parameter, listof "Overspeed Warning"-

"was not-raised during the NTSB's • 
participation in the A I ^ C working 
group. The FAA is not mclUding i n t h e 
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.FAAwill-consider 
adding the parameter in future. -.: 

rulemaking. 
; The NTSB requests a more detailed . 
explanation ofthe Appendices Header 
that, as proposed, reads: "The recorded 
values must meet the designated range, 
resolution and accuracy requirements 
during dynamic and static conditions. 
AH data recordedjmust correlate in time 
to within one second:." The FAA added 
the requirement for adynamic test= 
condition to ensure accurate dynamic 
recording of 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 andactualperformanCe.TheFAA 
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 
conoUtions, and other acceptable means 
of compliance with the ru le . . : 

The original NTSB recornmendations 
did not 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 .̂ td airplanes-still in 
production. The NTSB did not ->. 
recommend that:68-parameter recorders 
be installed in those airplanes. The . . 
ARAC team discussed the; differences ; 

: between FDAU-equipped and non- . 
FDAU-equipped airplanes and . s 

. recognized that the NTSB i 
recommendation, could not be .fully \ 
accommodated without a FDAU retrofit 
of older airplanes. However, the costs : 

related to redesigned retrofit were 
found to be excessive.when compared to 

. thehenefits gained in older,;less, 

.complex airplanes.Therefore, the ARAC 
team recommended different retrofit . 
requirements for three different j . 
categories of airplanes,, depending on . 
their age and equipment already ,. 
installed. Thosecategories and : : . , 

. requirements were discussedin Notice 
No. 96-7, and are summarized in a chart 
printed in this preamble. TheFAA has.. 
fully debated this issue and disagrees- , 
with the NTSB comment concerning 
FDAU retrofit of older airplanes, 
including that an additional $50,000 
cost per older aircraft is justified- The ; 
FAA finds that the. NTSB has submitted 
no new information that either was not 
consideredbytheFAApr that would , 
justify developing a supplemental 
notice to; incorporate this comment. No 
changes have been made a s a result of 
the NTSB comment: \ „ 

Several members on staff at the West 
Virginia University (WVU) comment 
that a virtual flight.data.recorder that 
they have been developing is capable.of 
achieving the. same result that an actual 
flight data recorder-can* at much lower 
costs to industry; Congressman Nick J. 
Rahall fi and Senator John D. 
Rockefeller IV, both of West Virginia, 
and the Air Transport Association , 
(ATA) submitted comments in r support 
of the WVU: comment. The ATA states 
that the FAA and the NTSB should fund 
this technology. 

FAA-Response: The information 
presentedrin thiscomm.ent.is beyond 
the scope of this rulemaking action. It is 
ultimately the responsibility ofthe . 
NTSB to. determine whether this 
technology would be a useful accident 
investigation tool and provide the 
necessary funding for future research.. 
The commenter's suggested methods of 
obtaining hiformation f^ 
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 doesoiot provide a cost benefit.. -
analysis in the NPRM. In addition, the 
commenter believes the proposed rule is 
unnecessary-and will not automatically 
improveaviationsafety. He presents a . 
number of hypothetical probable causes 
for accidents discussed in the preamble 
of theNPRM and suggests that 

- unprovedinspection, 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-weUas 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 proposed rule is unnecessary, 
although-the immediate safety benefits : 
may not be^readily apparent. Currently, 
DFDR's are being used to aid accident 
investigation. Fnrihermore, the FAA is 
convinced that the enhanced data 
collection required by this rule will 
improve the accuracy and completeness 
of accident and incident investigations 
throughihe collection and analysis of 
more information. M addition, 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 
date 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 unproved 
inspection, maintenance, and training . 
are important elemente of preventing 
accidents, but that there is no acceptable 
substitute for the additional data that 
will be gathered as a result of this rule. J. 

Regarding the comment on die 
requirement for recording from the pilot 
and the copilot both force and 
displacement,; the FAA maintains that 
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the ruleprovid.es for the recording of 
both pilots' inputs. For clarification, the 
informationin the :"Remarks" column 
has beenrevised in the final rule. . -

An individual comments that he 
would liketo see anotheritem added to 
the NPRM in light of the recent crashes. 
of Valujet and TWA. Specifically, he 
suggests that the rule require an 
independent, lightweight, stand-by 
power supply to theCVR and FDR hi 
the event of main bus power failure. He 
believes that.power source should be • 
available for 5 to 10 minutes. He 
believes.that the NTSBTagrees with his . 
comment and asks forconsideration in 
future rules if this comment cannot be . 
included in this rulemaking. 

FAA Response: The commenter did; ! . 
not present enough uoformatioh to 
support the idea that a stand-by 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 scape of the rule, arid 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 ICAO,: 
shouldhe sufficient t o meet the.intent. 
of the NTSB recommendations, ahd^ 
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 
directly or reliably deterrmhed from 
other data, and requests 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 msurHcient to . 
satisfy the NTSB, recommendationsfcr 
U.S.-registered airplanes. Also, the FAA 
recognizes that there may be alternative 
methods available to obtain information,, 
other than direct recording, but has 
determined that dtiectrecordationis the 
most reliable method, and the best one 
to accomplish the needs of the NTSB. 
The NTSBhas investigated a number of 
proposals wherein the proposed 
parameters were derived; however, the 
NTSB was notconvinced that the 
methodology demonstrated was a s ^ . 
accurate a s direct recordation. N c ^ p 

changes were made as a result of this 
comment. 

Lufthansa German Airlines comments 
that a four-year compliance time is not 
sufficient to modify its fleet and ;. 
maintains that, at a-mmimum, 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 part 129 
requirements apply only tb-U.S.- • 
registered airplanes, not to the 
cornmenter's entire fleet. The FAA •: 
maintains that extending the 
compliance time would not significantly 
reduce the cost or down time involved ;• 
per airplane. Since the. commenter • -
provided no further information -'.\';.^.> 
regarding maintenance schedules or 
why the crammenter could not meet a 4-
year compliance date, no changes were 
made as a result of this comment. 

Japan Airlines Company, Ltd. (JAL) 
comments that its Aircraft'mtegrated 
Monitoring System (AIMS) FDAU is : 
almost fully occupied by parameters 
that JAL uses for monitoring on-board 
and ground-based operations. JAL 1 , 
mamtains that requiring the recordation 
of additional parameters or increasing ; 
sampling rates would require . 
modifications (including 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 
theflnal rule those airlines thatare 
currently operating with AIMS,, or to 
exempt those airlines from the proposed. 
increased sampling rates for DFDR 
parameters. 

FAA Response: Asstated previously, 
the FAA acknowledges that some 
operators may have to change their 
preferredprogramming to accommodate 
recordation br ther^ui redparameters . 
The categories of aircraft refrofitcreated 
by this rule were chosen carefully to 
account for the majority of aircraft of-a 
certain age and equipment installations. 
The requirements wereset:so as to not-
require overall equipment replacement 
for minimal gaihs..;Accordingly, the; 
FAA cannot exempt any aircraft simply 
because it is part of anAJMS-type 
system, as suggested by the cornmehter, 
without ignoring the carefully : , 
established categories. Moreover, JAL 

: states that "most of the newly-requested 
parameters are already recorded in 
(TAL's) DFDR," and that compliance 
would require a rearrangement of word 
slot assignments JAL has not shown 
that this presents an undue regulatory 
burden or one that was not already 

considered by the FAA in this . 
rulemaking; 

The FAA again acknowledges t h a t ; ; 
this rule will; place some economic, 
burdens on operators.iDiscussion of 
comments on economic issues pan.be :-. 
found in the Regulatory Evaluation 
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^tneproposakinthe'SNPRM. 
TOILiubrm^ ; i 

justify, exemption of the DHC-6-300 
from the DFDR retrofit requirements. . 
The commented main concern is,with 
"the proposed reversal of policy , ' 
established by Flight Standards 
Information Bulletin 92-09" and again 
urges the FAA to adopt its previous 
policy interpretatipnregarding airplanes 
brought onto the register after. October 
11,1991, and to codify-that previous 
policy. TOIL did not offer, comments on 
the proposals in the SNPRM. 

FAA Response: The commenter seems 
to have misunderstood that the change' 
in policy announced in the NPRM was 
a "proposed" reversal ..of policy.' The. ; 
change in policy was a deteiniihation 
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-efficfently. using 
that document. As statedin the NPRM.h 
and the SNPRM, die-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 in the 
section, "Discussion of Policy Change" 
below. " 

Oneindividual commented that the • 
rule shouldaddressalternatemethods " 
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 outside the scope of this 
rulemaking; i tmay be considered in a 
foture rulemaking.action. "No changes 
were made as a result of this comment. 

RAA comments that neither the 
NPRM nor the SNPRM have provided 

http://ruleprovid.es
http://pan.be
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DATA TO SUGGESTTHAT ADOPTION TIF THE 
PROPOSALS VRFH RESULT IN A REDUCTION OF 
ACCIDENTS, AND THEREFORE THE FINALRULE 
SHOULD NOT BE APPLICABLE FOR AIRCRAFT.: 
WHERE IT IS SHOWN THAT DISPROPORTIONATE, 
ECONOMIC HARDSHIP WOULD RESULT. T H E 
COMMENTER FEELS THAT- AIRCRAFT WITH 1 0 TO. 
1 9 PASSENGER SEATS SHOULD B E AFFECTED 
ONLY IF THEY ARE NEWLY MANUFACTURED 
AFTER OCTOBER 1 1 , 1 9 9 1 (AS OPPOSED TO ; 
BEING BROUGHT ONTO IHE U . S . REGISTER, AS 
THE RULE CURRENTLY STATES). R A A . 
COMMENTS THAT IF THE F A A DOES'INSIST ON 
ADOPTING THE RULE AS PROPOSED, THE 2 
YEAR COMPLIANCE TIME STATED IN THE 
S N P R M SHOULD BE REVISED TO 4 YEARS, -
STATING THAT IT DOESN'T MAKE SENSE TO 
PROPOSE A 2 YEAR COMPLIANCE TIME FOR 
SOME AIRPLANES AND 4 YEARS FOR OTHERS. 

FAA Response: T H E F A A / V, 
ACKNOWLEDGES THAT IMMEDIATE BENEFITS' 
FROM THIS RULE MAY HOT B E READILY 
RECOGHIZEDIN TERMS OF REDUCING \ " 
ACCIDENTS, AND THAT D F D R ' S THEMSELVES 
CAN PREVENT ACCIDENTS. HOWEVER, TO . 
RESPOND TO THE N T S B RECOMMENDATIONS 
TO PROVIDE BETTER INVESTIGATIVE TOOLS FOR 
ACCIDENTS AND INCIDENTS, THE F A A 
UNDERTOOK THIS RULEMAKING ACTION. 
AVIATIONINDUSTRY "REPRESENTATIVES 
SUPPLIED THE F A A WITH FIGURES FOR THE 
ECONOMIC EVALUATION THAT WAS PRESENTED 
IN THE N P R M . THE COST FIGURES THAT THE 
R A A SUBMITS IN THIS COMMENT REFER ONLY 
TO THE D H C - 6 - 3 0 0 , AN AIRPLANE WITH A 
UNIQUE COMBINATION OF COST FACTORS: T H E 
F A A HAS DETERMINED THAT THE D H C - 6 
WILL NOT HAVE TO COMPLY WITH THE D F D R 
REQUIREMENTS. OTHER OPERATORS THAT CAN 
JUSTIFY WHYTHEIR AIRPLANES SHOULD ALSO 
B E EXEMPT, DISCUSSING THE CRITERIA 
OUTLINED IN THE PREAMBLE OF THE N P R M -
AND THE S N P R M , MAY PETITION TO HAVE 
THEIR AIRPLANES ADDED-TO'THE EXEMPTION 
PARAGRAPH IN PART 1 3 5 ; R N X 

T H E F A A AGREES THAT THE 2-YEAR 
COMPLIANCE TIME FOR AIRPLANES OF 
OPERATORS THAT "THOUGHT THEIR AIRCRAFT 
WERE GRANDFATHERED 4O MEET THE CURRENT 
REQUIREMENTS OF PART 1 3 5 , NOT FOR 
INSTALLATION OF AN UPGRADE" SHOULD B E 
REVISED TO READ 4 YEARS, AND THOSE -
AFFECTED AIRPLANES WILL HAVE 4 YEARS TO 
COME INTO COMPLIANCE. T H E COMPLIANCE 
TIME LANGUAGE THAT'WAS INCLUDED IN THE 
S N P R M HAS BEEN REMOVED TO AVOID ANY 
CONFUSION IN COMPLIANCE TIMES. AFFECTED 
OPERATORS HAVE FOUR YEARS TO COMPLY, 
WHETHER OPERATING UNDER PART 1 3 5 OR 
PART 1 2 1 . FURTHER EXPLANATION IS 
PROVIDED IN THIS PREAMBLE IN.THE 
SECTION, "DISCUSSION OF POLICY C&AHGE" 
BELOW. 

T H E N T S B AGREES WITH THE INTENT OF 
THE S N P R M , BUT COMMENTS THAT SPECIFIC 
LANGUAGE I S NEEDED TO PREVENT PART; 1 2 1 • 
OPERATORS FROM OPERATING FOREIGN-
REGISTERED AIRCRAFT FITTED WITH F D R ' S THAT 
HAVEAS FEW AS FIVE PARAMETERS. T H E . 

COMMENTER ALSO STATES THAT THE LANGUAGE 
INTENDED TO CORRECT THE POLICY DECISION 
DISCUSSED IN THE N P R M AND S N P R M IS 
SOMEWHAT CONFUSING. T H E COMMENTER 
FEELS THAT EXEMPTIONS TO § 1 3 5 . 1 5 2 , 
SHOULD B E HANDLED THROUGH THE 
EXEMPTION PROCESS ON A CASE-BY-CASE : 
BASIS RATHER BEING ADDRESSED IN RULE 
LANGUAGE; AND AGREES THAT THE "OUT OF :.' 
PRODUCTION'^ARGUMEHT IS NOT A SUFFICIENT 
REASON FOR EXCLUSION. THE N T S B AGREES ' 
THAT THE INCREASE IN THE M I N I M U M F D R -
RECORDING DURATION FOR PART 1 3 5 AIRCRAFT 
FROM 8 TO 2 5 HOURS IS AN APPROPRIATE AND 
TIMELY CHANGE. 

FAA Response: T H E LANGUAGE 
PROPOSED IN,THE S N P R M , THAT THE FLIGHT ... 
DATA RECORDERREQUIREMENTS OF § 1 3 5 . 1 5 2 . 
APPLY TO'AIRCRAFT REGISTERED OUTSIDE THE-
UNITED STATES BUT PLACED ON THE U . S . 
OPERATIONS SPECIFICATIONS OF AN OPERATOR, 
IS INCLUDED IN THE FINAL RULE. IN ITS, 
COMMENT, THE N T S B INDICATES THAT . 
SPECIFIC LANGUAGE SHOULD ALSO B E ADDED .-'. 
TO PART 1 2 1 REQUIREMENTS TB ENSURE THAT 
ALL AIRCRAFT,OPERATED IN PART 1 2 1 SERVICE, 
INCLUDING THOSE UNDER FOREIGN 
REGISTRATION, ARE OPERATED IN ACCORDANCE 
WITH THE FLIGHT DATA RECORDER C 
REQUIREMENTS OF THAT PART T H E N T S B 
INDICATES THAT § 1 2 1 . 1 5 3 WOULD PERMIT 
THE USE OF FOREIGN-REGISTEREDAIRCRAFT THAT-
RECORD ONLY5 PARAMETERS OF FLIGHT DATA. 
T H E F A A DISAGREES WITH THE N T S B ' S 
READING OF § 1 2 1 . 1 5 3 . PARAGRAPH ( C ) ( 2 ) OF 
THAT SECTION REQUIRES THAT FOREIGN-'-' 
REGISTERED AIRCRAFT OPERATED UNDER PART 
1 2 1 MUST MEET ALL OF THEREQUIREMENTS 
"OF THIS CHAPTER ( 1 4 C F R CHAPTER 1 ) , " 
WHICH INCLUDES ALL OF THE PART 1 2 1 - . : 
REQUIREMENTS. THUS, ANY FOREIGN-
REGISTERED AIRPLANE OPERATED UNDER PART 
1 2 1 MUST MEET THE F D R REQUIREMENTS AS 
THOUGH THE AIRCRAFT WERE REGISTEREDIN 
THE UNITED STATES. : 

HOWEVER^AITERFU^ERCOHSIDERATI . 
THE F A A HAS DECIDED THAT § 1 2 1 . 3 4 4 A 
SHOULD CONTAIN THE SAME LANGUAGE AS 
§ 1 3 5 . 1 5 2 CONCERNING AIRCRAFT PLACED ON 
THE OPERATIONS SPECIFICATIONS OF AN 
OPERATOR; T H E "BROUGHT ON THE U . S . 
REGISTER" LANGUAGE OF § 1 3 5 . 1 5 2 W A S 
REPEATED IN NEW § 1 2 1 , 3 4 4 A ( A ) , AND THE 
CORRECTION PROPOSED FOR § 1 3 5 . 1 5 2 ( A ) IN 
THE S N P R M ALSO APPLIES TO ; 
§ 1 2 1 , 3 4 4 A ( A ) . T H E LANGUAGE IS INCLUDED 
IN THE FINAL RULE FOR CLARIFY AND 
PARALLELISM BETWEEN THE TWO SECTIONS. 
T H E F A A DOES NOT WANT TO CAUSE 
CONFUSION IN THE APPLICABILITY OF 
§ 1 2 1 . 3 4 4 A FOR AIRPLANES THAT ARE SUBJECT 
TO ITBEGINNING IN MARCH. 1 9 9 7 . ' 

T H E F A A AGREES THAT THE SIMPLE FACT 
THAT AIRPLANES ARE OUT OF PRODUCTION IS 
NOT SUFFICIENT JUSTIFICATION- FOR THEIR ; 
EXCLUSION FROM THE D F D R REQUIREMENTS/ 
THENUMBER OF OUT OF PRODUCTION 
AIRPLANES STILL OPERATING, IS SIGNIFICANT,, 
AND MANY AIRPLANES HAVE TOO MUCH . 

ECONOMIC LIFE REMAINING TO ALLOW THEM 
TO OPERATE WITHHOOR-LIMITED FLIGHT DATA 
RECORDERS.; T H E FAA.DISAGREES THAT ANY 
EXCEPTION TO THIS, RULE B E HANDLED AS 
EXEMPTIONS ON A CASE-BY-CASE BASIS. THE 
F A A DOES NOT GRANT BLANKET PERMANENT. 
EXEMPTIONS, AND.USE OF THAT PROCESS 
WOULD NECESSITATE THE REAPPLICATION OF 
AFFECTED PARTIES EVERY TWO YEARS. THE 
F A A ' DOES-HOT ANTICIPATETHAT •;: 
CIRCUMSTANCES WOULDCHANGE SO.AS TO 
JUSTIFY LATER THERETROFIT OF THE AIRPLANES 
LISTED IN THIS FINAL RULE AS E X E M P T 
FURTHER, BECAUSE THESE EXCEPTIONS ARE 
LISTED FOR AIRCRAFT TYPES,; ITIS MORE :-
EFFICIENT TB LIST THEM AS PART OF THE RULE 
RATHER THAN HAVING INDIVIDUAL OPERATORS 
APPLY ON BEHALF OF THEMSELVES AND ALL 
AFFECTED OPERATORS OF A CERTAIN: AIRPLANE 
TYPE DESIGN. 

Discussion of Policy Change 
IN THE PREAMBLE TO NOTICE NO. 9 6 - 7 , . 

THE F A A ANNOUNCED ACHANGE IN POLICY 
REGARDING CERTAM AIRPLANES THAT WERE . 
BROUGHT ON THE'U.S.-REGISTER:AFTER . 
OCTOBER 1 1 , 1 9 9 1 ( 6 1 F R 3 7 1 5 4 , JULY 1 6 , 
1 9 9 6 ) . T H E LANGUAGE OF CURRENT § 1 3 5 . 1 5 2 
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. A S 
EXPLAINED IN THAT NOTICE; UHERE HAS BEEN 
ATLEAST ONE PREVIOUS POLICY 
DETERMINATION THAT CERTAIN AIRPLANES—:. -
THOSE THAT WERE ON THE REGISTER BEFORE 
OCTOBER 1 1 , 1 9 9 1 , WERE TAKEN OFF, AND 
WERE ADDED TO THE REGISTER AGAIN AFTER 
OCTOBER 1 1 , 1 9 9 1 — D O NOT HAVE TO MEET 
THE D F D R REQUIREMENT^ BECAUSE OF THEIR 
PREVIOUS REGISTRATION. A S NOTED, THIS 
POLICY IS INCONSISTENT WITH THE CLEAR 
LANGUAGE OF THE RULE, AND WITH THE 
RECENTLY ADOPTED RULES MAKING PART 1 3 5 
SCHEDULED COMMUTER AIRPLANES SUBJECT 
TO PART 1 2 1 BEGINNING IN MARCH 1 9 9 7 . 

COMMENTS TO THE N P R M AND S N P R M , 
AND TELEPHONE INQUIRIES B Y OPERATORS, 
INDICATE TO THE FAATHATSOME 
COMMENTERS THOUGHT THAT THIS IS A 
PROPOSED POLICY CHANGE. COMMENTERS 
ALSO TOOK TITLE OPPORTUNITY TO SUGGEST 
ALTERNATIVE POLICIES TO COVER THESE 
AIRPLANES, INCLUDING A CHANGE IN 
§ 1 3 5 . 1 5 2 TO MAKE IT APPLICABLE ONLY TO 
AIRPLANES MANUFACTURED AFTER OCTOBER 
1 1 , 1 9 9 1 . -(SE&RESPONSE AT DISCUSSION OF 
T O I L ' S COMMENTS, ABOVE.) FURTHER, THE 
N P R M DID NOT CONTAIN ANY PROPOSED 
COMPLIANCE TIME FOR AIRCRAFT AFFECTED B Y 
THE POLICY CHANGE, NOR DID IT SPECIFICALLY 
INDICATE THAT THE POLICY CHANGE AFFECTS 
ALL AIRCRAFT—AIRPLANES AND.ROTORCRAFT— ; 
SUBJECT TO § 1 3 5 . 1 5 2 . 

IN THE S N P R M , THE F A A PROPOSED TO 
GIVE OPERATOR THAT HAD BEEN OPERATING 
UNDER THE OLD POLICY, TWO, YEARS TO 
COMPLY WITH THE REGULATION. T H E 
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commenters riote,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. - '-^ 

The F A A agrees that the proposed 
compliance timei'oftwO.years m a y b e 
short; and understands the confusion 
that resulted from the change in policy 
bemg announced m me NPRM and 
discussed again in the SNPRM. . 
Accordingly, the policy change is 
effective on me effective date of this 1 

final rule. Operators of airplanes or 
rotorcraft that were operating pursuant 
to the old policy will have four years • 
from the effective date of this rule in 
which to comply with § 135.152. 
Affected operators should note, 
however, thatthere is no change to the 
rule language of §135.152 to indicate 
that this compliance period exists. The 
F A A 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 final rule. 

(1) The Lockhead Aircraft Corporation 
Electra L-188 airplane was added to the 
Ust 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 FaircMld Aircraft, 
Inc. F H 227 was corrected to reflect the 
manufacturer ef the F H 227 is Fairchild 

. Industries; 
(3) In all appendices^ the following 

comment was added to the Remarks -
column for Parameter #88: For airplanes 
that have a flight control breakaway 
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, including sampling rates; 
and ': 

(5) Typographical errorswere 
corrected and minor editorial changes. 
were incorporated. 

As a result ofthe S N P R M and 
comments to the SNPRM, the following 
changes were made: ^ ; 

(1) Proposed §121.344a(a) and 
comment §135.152(a) were revised to 
include turbme-engihe-powered 
airplaneshaving a passenger seating 
configuration, excluding any required 
crewmember seat, of 10 to 19 seats.that„ 

Changes Adopted in the Final Rule 
As a result of comments to the N P R M 

the following changes weremade: 

.• FLIGHT DATA RECORDER UPGRADE REQUIREMENTS 

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 deHaviUand DHC-6 (The 
Twin Otter) airplane need riot comply 
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 recorded aircraft operation were : 
revised to 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 currendy not in 
compliance Was not adopted in the final 
rule. These aircraft were operating 
without DFDR's based on a previous r 

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 " 
NoFDAU*, mfdoner before 10/ 

11/91 
Category 2 

FDAU, mfd on or before 10/11/91 
Category 3 

. FDAU. mfd after 
10/11/91 

Category 4 . 
FDAU, mfd 3 (or 5) years after 

final rule 

C U R R E N T P A R A M E T E R S 

11 parameters . 17 parameters ... - • Up to 29 parameters 29 parameters , . . 

PROPOSED P A R A M E T E R S 

17/18 parameters 17-22 parameters 34 parameters " ' ; 57 parameters (3 years) 
88 parameters (5 years) . 

AIRPLANES 

1929 airplanes: Over 30 seats; 
727, 737, DC-8, DC-9, F-28 

1360 airplanes over 30 seats : 
704 turboprops 
A-̂ 320, 737, 747, 757, 767, D C -
. 10, F-28,. MD-80, ATR-42, 

EMB-120, SAAB 340, DHf>8, 
L-1011 

1036 airplanes over 30 seals 
673 airplanes 10-19 seats 
277 airplanes 20-30 seats 
737., 747, 757, 767, 777, F-100, 

MD-11, MD-80, MD-88, MD-
90, ATR-72 7 

All newly manufactured airplanes 
Existing derivatives and any new 

type certificates 

*FDAU=Flight Data Acquisition Unit 

International Compatibility 
The F A A has reviewed corresponding 

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

deemed insignificarit. As noted in the 
discussion of comments, the review . 
included the technical material for 
parameters numbered 1 through 57. 
Beyond parameter 57, no international 
standards exist, The differences noted 
above will not adversely affect 
harmonization. 

Paperwork Reduction Act 
This final rule contains information 

collections which are subject to review 
by O M B 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: Revisions to Digital Flight Data 
Recorders Rules. 

Description: This regulation-revises 
and updates the Federal Aviation 
Regulations to require that certain 
airplanes be equipped to accommodate 
additional digital flight data recorder 
(DFDR) parameters. These revisions 
follow a series of safety " 
recommendations issued by the ; -•* 
National Transportation Safety Board ^ 
(NTSB), and the Federal Aviation • 

. Administration's (FAA) decision that 
the DFDR rules should be revised to 
upgrade recorder capabilities, in most 
transport airplanes. These revisions will 
require additional information to be 
collected to enableinbre thorough ': '•; 
accident or iucident-mvestigation and to 
enable industry to predict certain trends 
and make necessary modifications "•" "-
before;ah accident or incident occurs. 

Description of Respondents: • 
Businesses or other for profit : , 
organizations. :: L 

There are no annual reporting or 
recordkeeping burdens associated with 
this rule. The information is collected -
automatically; electronically. It is !' 
retained for only 25 hours, and is 
overwritten on a continuing basis. In the 
event of an accident or incident, the 
information is downloaded by the NTSB 
as a part of its statutory mission. The 
airplane operators are not required to 
keep the informatidn, nor to report i t 

Cost estimates shown here are 
aggregates for the entire 4-year 
compliance time frame. In determining 
capital and start-up costs to the airline 
industry, the FAAhas assumed that in 
deteimining the figures, commercial 

-airline operators took into account the 
annualized expected useful life of the 
equipment to be installed in their ^ 
aircraft. Total capital investment costs, 
as detailed in the Regulatory Evaluation 
are estimated at $155.4 million ($131.6 : 

milfioh discounted), and engineering 
costs are estimated at $3.2 million ($2.7 
million discounted). Other costs, which 
include recurrent and nonrecurreht 
maintenance costs and costs associated 
with!retrieviug inf brmatibrr from DFDR "-
units following ah accident or incident, 
are estimated at $16.4 million ($11.4 
milhon discounted). , 

The agency'solicrts public comment 
on the information collection 
requirementsmorder-tb: (!) Evaluate 
whether the proposed collection of 
informatioh is necessary for the proper 
performance ofthe functions of the 
agency, including whether the 
informatioiiwill have pracfical htility; " 
(2) evaluate the accuracy of the agency's 
estimate ofthe burden of the proposed 
collection of information, including the 
validity ofthe methodology and > -

assumptions used; (3) enhance the . 
quality, utility, and clarity of the 
information to be collected; and (4) 
minimize the burden of the collection of 
information on those who are to 
respond, including through the use of 
appropriate automated, electronic, 
mechanical, or other technological • 
collection techniques or other forms of 
information technology. 

Individuals and organizations may 
submit comments on the information 
collection requirementsby September 
15,1997, and should direct them to the . 
address listed in the ADDRESSES section 
of this document. Comments should 
also be submitted to the Office of 
Information and Regulatory Affairs, 
OMB, New Executive Office Bldg., 
Room 10202, 725 17th S t NW, 
Washington, DC 20503, Attention, Desk 
Officer for FAA. "\\ 

Persons are not required to respond to 
acollectidh of information unless it 
displays a currently valid OMB control 
number. The burden associated with 
this final rule has been submitted to 
OMB for review! The FAA will publish 
a notice in the Federal Register 
notifying the public of the approval 
numbers and expiration date. 

Regulatory Evaluation Summary 
Changes to Federal regulations must 

undergo several economic analyses. 
First,ExecutiveOrder 12866 directs that 
each Federal agency shall propose or 
adopt a regulation only upon areasoned 
detemuhation that the benefits of the -
intended regulation:justify its costs. 
Second.-the Regulatory Flexibility Act 
of 1980 requires agenciesto analyze the 
economic effect of regulatory changes ' 
on small entities. Third, the Office of 
Management and Budget;directs' ; 
agencies to assess the effect of -
regulatory chahges-on international 
trade. ' - -

With regard to Executive-Order 12866, 
the FAA determined that this -
rulemakmgis significant because of the 
substantial.public interestmobtaining J 

flight data and the NTSB's ability to 
conduct full investigations. *<;'--"). 
Accordingly, the FAA.evalUated two 
alternative approaches. In consideration 
of these alternatives,,theFAA has 
concluded that (1) shortening the 
comphance time frame to two years as 
analyzed in the NPllM, would increase 
the cost of this ru lema^ngby asrhuch 
as $170.6\millfoh, discounted; and (2) 
adopting a simulator methodology to 
obtain more DFDR parametric detail, 
although less costly, would not measure 
all parameters specified-in this final 
rule, nor satisfactorily mee t the needs of 
the NTSB .-Hence, the FAA has rejected 
both of these alternative approaches. •'-

With regard to the Regulatory 
Flexibility Act of 1980, the FAA has 
determined that asubstantial number of 
small entities will not be significantly 
affected economically by this final rule. 
With regard to the OMB directive; the 
FAA has concluded that this final rule 
could have a potential, but insignificant, 
indirect affect oh international trade.-A. 
full regulatory evaluation of the final-
rule providing a detailed discussion of 
the costs and benefits summarized in 
this section is available in the docket for 
this ralemaking action. 

Costs :... .;/ 
To obtain representative and ; 

comprehensive information from which 
to develop the industry costs of this 
final rule, the FAA relied on the 
responses of the Air Transport '•• 
Association (ATA) and die Regional 
Airline Association (RAA) members to 
an air carrier cost survey developed by -
the ARAC working group. (The FAA 
augmented this information with 
adjusted cost analyses from the recently 
effectively commuter rule). The 
principle aggregate costs-detailed in the 
cost survey were (1) equipment and 
inyentory/spares;(2) engineering, 
installation, and other costs, inclusive of 
recurrent maintenance costs; and (3) 
aircraft dut-of-servicecbsts, which 
reflect net operating revenue losses 
resulting from unscheduled aircraft 
downtime. . _ : 

The FAA estimates that total costs for 
air carriers operating turbojets under 
part 121 would equal $308:9 million 
($259.1 million; discounted) within the 
4-year compliance time frame of this '">]•' 
rulemaking. The equivalent total 
turboprop fleet costs1 for air carriers 
operating under part 121 are estimated 
to be $30.4;million ($25.8 million, 
discounted); under the same 4-year 
compliance time frame. Estimates ofthe 
total 4-year compliance time frame costs 
for part 135,10-19 seat aircraft required 
to operate under part 121 as of March 
1997 are $26.4 million ($22^3 million, . 
discounted); and forpart 135, 20-30 seat 
aircraft, are $1019 million ($9.2 million, 
discounted). Total part 135 costs are 
$37.3 million ($31:5 million, . ' 
discounted). Thus, the estimated total 4-
year compliance time frame discounted 
costs for tiie retrofits' required under this 
final rule are $316.3 million. 

The costs associated with upgrading 
the industry's turbojet fleet with the 
new DFDR reqiurements are in excess of 
80 percent of the total air carrier 
industry costs (turbojets, turboprop^ and 
part 135 airplanes required to begin : 

operating under part 121 in 1997). Just 
over 20 percent of the total turbojet fleet 
costs ($70;rmillion; $59.4 million, 
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discounted) are^ut-pf-seryice costs or 
lost net. operating revenues that result . • 
from this ralernaldhg. Nojsimilar. 
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- . 
measurable benefits that evolve from 
increasing the volume of detailed : , 
accident and incident biformatipn 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 an 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 
data'acquisition enhancements into 
their newer model airplanes. This t 

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 resultmg.from tins 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,preyent accidents, through . 
their use as an investigative tool when . 
accidents or incidents do occur, trends ' 
that may adversely affect flight . 
operations in certain airplanes canbe .. 
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 tp quantify 
precisely the likely benefits that will 
ultimately result from this Remaking , 
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 

incidents involving 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, particularly in light of 

• the NTSB recommendations,.... , ; . r i } [ i . 
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 accidents of the 
nature that are currently__of 
undetermined cause. . . . . . 

Benefit Cost Comparison 
The FAA cautions that the cost 

analysis detailed in the preceding • 
sections is not necessarily exhaustive. 
The purpose of this mlemaking is to . 
require the installation of DFDR's that; 
record more.ffight information. This in 
turn, will allow industry to recognize / 
certain trends in order to make any 
necessary-modifications to avoid'mture 
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. 

Future FAA actions could take the ... : 

form of Advisory Circulars, ^ * 
Airworthiness Directives, or possibly, 
additional rulemaking. The costs of •.. 
these follow-on FAA actions 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 cannot estimate the costs of these : 

unknown future actions. The FAA 
acknowledges that, to the extent that the 
costs of any follow-on actions are more 
than negligible, the current cost •,' 
estimates would tend to 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 . . 
otherteduiicaTdetailgermaneto the 
reconfiguration requirements; fewer 
comments presented any detailed ; 

economic considerations of the 
proposed rule. This was expected since 
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 operating. u n p ! e r p a r t . l 3 5 - « , - ~ 

Piedmont AMih.es notes 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, mlemaking are not 
currently being recorded but could be ; 
derived; the cost however, to retrofit ., 
these airplanes to be in compliance : - , 
would be about $100,000 per aircraft.. 
Similarly, Aerospatiale and Alenia ,_. 
(ATR), manufecturers of 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 mcluding 
for refrofitcertam aircraft that currently 
have demonstrably effective recorder 
systems. In addition to the above noted 
ATR42, ATR73andSAAB 340,the • ; 

RAA, in an attachment submitted by . 
Atlantic Southeast AMines, Inc. (ASA), : 
objects to the retrofit of BAe 146 and 
EMB-120 aircraft ASAalso cites a 
previous estimate submitted by , -
Aerospatiale to retrofit the ATR 72 as >, 
costing $30,000 and 20 man-hours per 
aircraft/and aprevious.estimate 
submitted by AVRO to retrofit the BAe 
146 as costing 5110,000,1200 man-
hours, and 2.5 weeks downtime per . 
aircraft. -
-• In another stetementsubmitted with / 
the RAA comment, Comair believes the, -
recorder capabilities currently . ; , ; 

employed on its'in-service fleet far.._,/. 
exceed those of the ruleniaking's "target 
aircraft", e.g., older 737's and DC—9's. 
Comair also provided retront cost data 
for its fleet of40Embraer EMB 120 . 
aircraft ($51,450 and 6 days downtime 
per aircraft) and its fleet of 70 Cariadair 
CL600-2B19 regional jets ($136,600 and 
6 days downtime per aircraft). Although 
not part of the RAA comment and 
attachments, Embraer also provided 
detailed cost information for the . -
refrofitting 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 • r :. 
considerably less than those cited 
above. 

A statement from USAir Express notes -
that the cost data submitted by the RAA 

http://AMih.es
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. w e r e p r i m a r i l y f O T a i r c r a f t o p e r a t e d b y 

R A A ^ r n 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 r e g u l a t o r y , 

e v a l u a t i o n ; 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 

s u g g e s t t h a t t h e F A A c o s t - e s t i m a t e s f o r 

r e t r o f i t t i n g a i r c r a f t o p e r a t i n g u n d e r p a r t 

1 2 1 a r e f r o m 5 p e r c e n t t o 1 0 p e r c e n t 

l o w . 

F i n a l l y , T w i n O t t e r I n t e r n a t i o n a l • 

( T O I L ) c o n t e n d s t h a t t h 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 t o 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 t h e 

c o s t s t o r e d e s i g n t h e D H G - ^ ^ Q D . a i r c r a f t 

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

e x c e s s o f $ 1 3 0 , 0 0 0 , a n d d e H a v i U a n d , 

t h e : T w i n O t t e r m a n u f a c t u r e r * h a s n o "-

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

c e r t i f y i n g / r e t t o f r t t i n g t h e D H C - 6 r - 3 0 0 . . 

T O I L , c o n c l u d e s t h a t 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 . 

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

a u x r a r V p a r t i c u l a r l y s i n c e t h e m a j o r i t y 

o f a v a i l a b l e T w u x O t t e r s e r e r e g i s t e r e d 

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 

i 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 n l i n g 

a i r c r a f t o p e r a t i n g u n 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 c l a r i f i c a t i o n o f t h e x 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 i l y o n A R A G w o r k i n g g r o u p . 

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

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

r e t r o f i t 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 ; 

o p e r a t i n g u n d e r p a r t 1 3 5 f r o m t h o s e 

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

- W i t h r e g a r d t o 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 " o r 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 r c r a f t , t h i s 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 

r e g u l a t o r y ^ v a l u a t i o n . I t . s h o u l d b e n o t e d 

m a t t h e r A R A C w o r k i n g g r o u p i 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 

t h a t m e d i f f e r e n c e s b e t w e e n m 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 f o r U . S . o p e r a t o r s . - F i n a l r y , 

w i t h r e g a r d t o t h e D H C - 6 - 3 0 0 . a i r p l a n e : 

( t h e T w i n O t t e r ) 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 t o 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 1 3 5 . S e c t i o n 1 3 5 . 1 5 2 ( k ) w a s 

a d d e d t o _ p r o v i d e t h a t e x e m p t i o n . 1 ' 

: S e v e r a r 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 : 8 8 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 c a t e g o r y V ( t h o s e t h a t w i l l 

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

r e q u i r e m e n t f o r r u t u r e 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 ; A i r b u s I n d u s t r i e 

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 8 8 

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 

r e c o r d e d b y s o m e E u r o p e a n : 

j n a n u f a c t u r e r s o f F D R s a n d t h a s e o n - t h e 

N T S B . l i s t . T h i s i s a l s o t r u e - o f t h e 

c u r r e n t l y o p e r a t i o n a l A 3 0 0 - 6 0 0 / 3 1 0 . . . ^ 

. a n d A 3 1 9 / 3 2 0 / 3 2 1 a i r c r a f t . w m c h . c a n - -

r e c o r d u p t o - 2 7 0 p a r a m e t e r s a n d t h e . . . 

A 3 3 O / A 3 4 0 m o d e l s w h i c h c a n record u p . 

t o 4 0 0 . p a r a m e t e r s . -

T h e A i r L i u e P i l o t s . A s s o c i a t i o n : 

. ( A L P A ) ~ n 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 c l u s i v e o n l y u p 

to 5 7 p a r a m e t e r s ( c a t e g o r y I V ) , b u t 

c o n t e n d s . t h a t t h e r e i s n o ^ u s t i f i a b l e . . 

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

i r i d u d e 8 S . p a r a m e t e r s L 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 o m u l g 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 e w i t h t h e 5 Z ^ p a r a m e t e r 

g r o u p . F a i r c h i l d V A m r a f t ^ d i s a g r e e s - w i t h u 

t h e 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 n l a n e s s h o u l d . b e r e q u i r e d 

to h a v e i e i t h e r 5 7 p a r a m e t e r s w i t h i n 3 t o 

5 y e a r s a f t e r i s ' s u a n c e o f m e f i h e 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 a f t e r , i s s u a n c e o f 

t h e final r u l e : F a i r c h i l d A i r c r a f t a l s o 

m a i n t a i n s t b a t - c o m p f i a n c e w i t h 

i j 1 3 5 , 1 5 2 i s m o r e i 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 r i n g u n d e r p a r t 1 3 5 . 

F a i r c h i l d - A i r c r a f t , o n e q f t w o U . S . . ^ 

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

r e c u r r i n g a n d n o n - 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 r e t r o f i t t i n g i t s M e t r o 2 3 

a i r p l a n e - t o b e i n c o m p l i a n c e w i t h final 

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 e c t u r e r s J ^ s s o c i a t i o n f 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 t h e b e n e f i t s a n d 

f a u l t s t h e P 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 . 

f o r 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 ( 5 7 o r . 

8 8 p a r a m e t e r s ) ; 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 s 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 t h a t t h e c a s h a i m o h y a r i s i n g 

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 ( 8 8 

v s . 5 7 - p a r a m e t e r a ) w o u l d a f f e c t s a l e s / 

t r a n s f e r s 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 ^ 

FAAResponse:The,FAAnotes t h a t 

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

w a s i n c l u d e d i n m e 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 t h e d e t a i l t h a t . w a s _ 

p r o v i d e d for t h e 5 7 p a r a m e t e r fist 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 

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

n a t u r e t h a t w o u l d b e r e q u i r e d o r a i r 

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

b r e a k o u t s 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 i n m 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 recognized b y t h e 

A R A C w o r k i n g g r o u p r a n d , 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 t f u r e g a r d t o . t h e r e m a i n i n g 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 i r e m e n t s o f . n e w l y m a n u & e t u r e d 

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

. 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 t o 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 x 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 t h o u g h t h e c o s t i u f o r r n 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 t h e . f i r s t t h r e e a i r c r a f t , 

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

b e n e f i t a . t h e r e f o r e , w e r a d e t e n n i n e d . f o r 

t h & 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 t h e 

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 s a f e t y 

i i g a i n s i n h e r e n t i n t h i s j u l e ^ t h e i n c l u s i o n 

c J c e r t a i n a i r p l a n e s n o w o p e r a t i n g 

u n d e r p a r t 1 3 5 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 o f p a r t 1 2 1 i s a r e s u l t o f . 

t h e 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 . -

- W i m r e g a r d t a v p a r t s v e n d o r s ^ a n d t h e 

. . d i s a g g r e g a t i o n 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 received : f r o r n 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 ' c o m m e n t s - 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 r e q u i r e d t p 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 

t h e h e e d f b r . a m o r e e x t e n s i v e r e v i e w o f 

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 r J o i m a t i o n r e g a r d i n g 

v e n d o r l e a d t i m e s w h i c h a r e 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 t i m e o f t h i s final 

r u l e . T h e F A A h o w e v e T , n o t e s t h a t t h e 

c o s t d a t a : d e v . e l o p e d for t h i s r u l e m a k i n g 

w a s p r o v l d e d b y A T A a n d R A A a t t h e 

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

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 response t o 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 J . 

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

. U n i v e r s i t y o f W e s t y i r g m i a f 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 t o t h e 

retrofitting i ^ u b » m e h t e \ c & 

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

a s s u m p t i o n s , t h e W V U : t e a h i 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 a t $ 1 , 0 4 6 

• b i l l i o n , o r m o r e t h a n t h r e e t i m e s t h e . . . . 

F A A e s t i m a t e , a n d o f f e r s t h e i r s o f t w a r e -

b a s e d s y s t e m , t h e y i r t u a l - F l i g h t D a t a 

R e c o r d e r ( 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 t 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 - 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 

http://should.be
http://the.lead.time
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TEAM, WOULD ACCURATELY "RECORISTRUCT" 
MOST OF THE ADDITIONAL PARAMETERS 
DETAILED IN THE FINAL RULE VIA I NEURAL 
NETWORK M A P P I N G PROCESS AT A COST OF 
ABOUT S 8 0 0 - S 1 , 0 0 0 PER AIRCRAFT, OR ABOUT 
1 PERCENT OF THEIR COST ESTIMATE FOR, THIS-
FINAL RULE. T H E W V U COMMENT 
CONCLUDES THAT THE OPPORTUNITY COST OF 
THE HARD RETROFIT IS LOST SAVINGS WHICH . 
COULD B E INVESTED IN A VARIETY OF SAFETY 
ENHANCEMENTS. 

. FAA Response: T H E F A A APPRECIATES " 
THE EFFORTS OF THE W V U TEAM IN 
PRESENTING AN INNOVATIVE, LOW-COST 
"SIMULATOR" ALTERNATIYE TO THE HARDWARE 
RETROFITS THAT WILL B E REQUIRED B Y THIS 
RULE. HOWEVER, THE RULEMALTIRIG IS 
CONCERNED WITH EXPANDING THE NUMBER 
OF PARAMETERS TO BERECORDED'AS' " 
REQUESTED B Y THE N T S B , NOT WITH 
REVISING THE MEANS B Y WHICH ADDITIONAL 
DATA-CAN B E COLLECTED. T H E N T S B HAS 
M A D E IT CLEAR; THAT ITS REQUIREMENTS MUST 
B E MET B Y DIRECT PARAMETRIC 
MEASUREMENT VIA RECORDER, AND HAS NOT 
SUPPORTED INDUSTRY COMMENTS WITH 4 

RESPECT TO PARAMETER REDUNDANCY OR 
INFERENCE FROM PARAMETERS ALREADY 
RECORDED! T H E F A A SUPPORTS THE. 
CONTINUED EFFORTS ON THE PART OF THE 
W V U TEAM TO DISSEMINATE V F D R -
INFORMATION TO THE N T S B , F A A RESEARCH 
OFFICE AND AIRLINE MDUSTRY. T H E F A A , . 
THROUGH THIS RULEMAKING, TAKES NO 
POSITION AT THIS TIME ON THE V F D R OR THE 
COMMENTER'S MEASUREMENT OF THE 
OPPORTUNITY COSTS OF THIS FINAL RULE. 

Final Regulatory Flexibility 
Determination 

T H E REGULATORY FLEXIBILITY ACT OF 1 9 8 0 
( R F A ) WAS ENACTED B Y CONGRESS TO 
ENSURE THAT SMALL ENTITIES ARE NOT 
UNNECESSARILY OR DISPROPORTIONATELY 
BURDENED B Y FEDERAL REGULATIONS: T H E 
R F A REQUIRES REGULATORY AGENCIES TO 
REVIEW RULES WHICH M A Y HAVE "A : 
SIGNIFICANT ECONOMIC IMPACT ON A 
SUBSTANTIAL NUMBER OF SMALL ENTITIES." 
FORTIUS 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 F A A ORDER 2 1 0 0 . 1 4 A — 
REGULATORY FLEXIBILITY CRITERIA AND 
GUIDANCE, IS A NUMBER (IN.THIS INSTANCE, 
THE NUMBER OF OPERATORS) THAT IS NOT 
FEWER THAN ELEVEN ARID IS MORE THAN ONE-
THIRD OF THE SMALL ENTITIES SUBJECT TO FINAL 
RULE. " ' ' 

A "SIGNIFICANT ECONOMIC I M P A C T " OR 
COST THRESHOLD, IS DEFINED AS AN 
ANNUALIZED NET COMPLIANCE COST LEVEL 
THATEXCEEDS ( 1 ) $ 1 2 2 , 4 0 0 ( 1 9 9 5 DOLLARS)I; 
IN THE CASE OF SCHEDULED OPERATORS OF 
AIRCRAFT FOR HIRE WHOSE ENTIRE FLEET HAS A 
SEATING CAPACITY IN EXCESS OF 6 0 SEATS; (2 ) 
$ 6 9 , 8 0 0 ( 1 9 9 5 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 6 0 SEATS; 
A N D ( 3 ) $ 4 , 9 0 0 ( 1 9 9 5 DOLLARS) URTHE CASE 
OF UNSCHEDULED OPERATORS OF AIRCRAFT FOR 
HIRE. 

T H E F A A HAS DETERMINED THE' 
ANNUALIZED COSTS ( 2 0 YEARS) FOR 
SCHEDULED OPERATORS OF LARGE, AIRCRAFT'TO 
B E ; $ 5 ; 6 1 1 P E R A I R C R A F T , MULTIPLYIRIGTHIS 
ESTIMATE B Y 9 (THE UPPER BOUND OFTHE 
SMALL ENTITY CRITERIA) YIELDS ARESULT OF. 
$ 5 0 , 5 0 1 . THIS ESTIMATE IS SIGNIFICANTLY 
BELOW THE M M I R A U M COMPLIANCE COST 
CRITERIA OF $ 1 2 2 , 4 0 0 FOR SCHEDULED 
OPERATORS OF LARGE AIRCRAFT. '. 

T H E F A A HAS ALSO DETERMINED THE : v . 
ANNUALIZED COSTS ( 2 0 YEARS) FOR \ 
SCHEDULED OPERATORS OF SMALL AIRCRAFT TO ; 
B E $ 3 , 0 6 7 PER AIRCRAFT. T H E UPPER BOUND 
COSTS FOR CONSIDERATION WITHIN THE SMALL 
ENTITY (9 AIRCRAFT) CRITERIA ARE $ 2 7 , 6 0 3 , 
WHICH IS WELL BELOW THE M I N I M U M ,.; •' 
COMPLIANCE COST OF $ 6 9 , 8 0 0 . THUS, THE -
F A A HAS DETERMINED THAT A SUBSTANTIAL 
NUMBER OF SMALL ENTITIES WILL NOT B E -
SIGNIFICANTIY AFFECTED B Y THIS FINAL RULE. ; 

International Trade Impact Assessment 
T H E F A A ANTICIPATES THATXEVISIONS TO 

DIGITAL FLIGHT DATA, RECORDER RULES COULD 
HAVE SOME INDIRECT AFFECT ON 
INTERNATIONAL TRADE. T H E F A A FINDS THAT 
WHILE THE FINAL RULE WILL NOT EFFECT NON-
U . S . OPERATORS OF FOREIGN AIRCRAFT 
OPERATING OUTSIDE THE UNITED STATES, IT 
COULD AFFECT THE SUPPLIERS OF MATERIALS 
REQUIRED FOR RETROFITTING.THE AFFECTED . 
AIRCRAFT IN THE DOMESTIC FLEET DOMESTIC 
SOURCES OF THE REQUIRED RETROFIT 
COMPONENTS M A Y NOT B E ABLE TO MEET ALL 
OF THE INCREASED DEMAND OF THE DOMESTIC 
AIR CARRIERS FOR D F D R ' S AS THESE AIR 
CARRIERS INCREASE THEIR ORDERS TO MEET THE 
COMPLIANCE TIME FRAME FOR THESE 
REGULATIONS. FOREIGN PRODUCERS M A Y . : " 
BENEFIT B Y SUPPLYING THE UNFILLED ORDERS. 

Conclusion 
FOR THE REASONS-DISCUSSED IN THE 

PREAMBLE, AND BASED ON THE FINDINGS IN 
THE REGULATORY FLEXIBILITY DETERMIRIATIBN 
AND THE INTERNATIONAL TRADE IMPACT 
ANALYSIS; THE F A A HAS DETERMINED THAT 
THIS FINAL RULE IS A SIGNIFICANT REGULATORY 
ACTION UNDEREXECUTIVE ORDER 1 2 8 6 6 : IRFI 
ADDITION, THE F A A CERTIFIES THAT TBIS'RALE 
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 RIILE I S CONSIDERED 
SIGNIFICANT UNDER DEPARTMENT OF 
TRANSPORTATION ORDER 2 1 0 0 . 5 , POLICIES 
AND PROCEDURES FOR SIMPLIFICATION, 
ANALYSIS, ANDIREVIEW OF REGULATIONS. A 
REGULATORY EVALUATION OF THE RULE, 
INCLUDING A REGULATORY FLEXIBILITY 
DETERMINATION ARID INTERNATIONAL TRADE 

IMPACT ANALYSIS, HAS BEEN PLACED IN THE 
DOCKET A COPY M A Y B E OBTAINED B Y • 
CONTACTING THE PERSON IDERITIFIED UNDER 
THE HEADING FOR FURTHER INFORMATION 
CONTACT. 

L ist o f Subjects 

14 CFR Part 121 
A I R 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: . 

RECORDKEEPMGREQUIRERRIENTS. . 

The Amendment 

IN CONSIDERATION OF THE FOREGOING, THE 
FEDERAL AVIATION ADMINISTRATION 
AMENDS 1 4 C F R PARTS 1 2 1 , 1 2 5 , 1 2 9 AND 
1 3 5 OFTHE FEDERAL AVIATION REGULATIONS 
AS FOLLOWS: 

PART 121—OPERATING 
REQUIREMENTS: DOMESTIC, FLAG, 
AND SUPPLEMENTAL OPERATIONS 

1 . T H E AUTHORITY, CITATION FOR PART 1 2 1 
CONTINUES TO READ AS FOLLOWS:. 

Authority: 4a 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 , 
4 4 7 1 3 , 4 4 7 1 6 - 4 4 7 1 7 , 4 4 7 2 2 , 4 4 9 0 1 , 4 4 9 0 3 -
4 4 9 0 4 , 4 4 9 1 2 , 4 6 1 0 5 . .-'- ' 

. 2 . S E C T I O N 1 2 1 . 3 4 4 R I S REVISED TO.READ 
AS FOLLOWS: J 

§ 121.344 Digital flight data recorders for 
transport category airplanes: 

(A) EXCEPT AS PROVIDED I N PARAGRAPH , 
( 1 ) OF THIS SECTION, NO PERSON M A Y 
OPERATE UNDER THIS PART.ATURBIRIERENGINE-T 
POWERED TRANSPORT CATEGORY AIRPLANE : 

UNLESS IT IS EQUIPPED WITH ONE.OR MORE -
APPROVED FLIGHT RECORDERS THAT USE A 
DIGITAL METHOD OF RECORDING AND STORING 
DATA:ARID;A MEMODJOFREADILY RETRIEVING 
THAT DATA FROM THE STORAGE M E D I U M . T H E 
OPERATIONAL R^RAMETERS REQUIRED TO B E . 
RECORDED B Y DIGITALFLIGHT DATA RECORDERS 
REQUIRED B Y THIS SECTION, ARE AS FOLLOWS: 
THE PHRASE "WHEN AN INFORMATION SOURCE 
IS INSTALLED" FOLIO WING A PARAMETER 
INDICATES THAT RECORDING OF THAT •• -. 
PARAMETER IS NOT INTENDED TO.REQUIRE A 
CHANGE I N INSTALLED EQUIPMENT: 

( 1 ) T I M E ; 
( 2 ) PRESSURE ALTITUDE; 
( 3 ) INDICATED AIRSPEED; 
(4) HEADMG—PRIMARY FLIGHT CREW 

REFERENCE (IF SELECTABLE, RECORD DISCRETE, 
TRUE OR MAGNETIC); 

( 5 ) NORMAL ACCELERATION (VERTICAL); 
(6) PITCH ATTITUDE; 
(7) ROLL ATTITUDE; 



Federal Register / Vol. 62, No. 1 3 7 / Thursday, July 17, 1997 / Rules and Regulations 

(8) MANUAL RADIO TRANSMITTER KEYING, 
OR C V R / D F D R SYNCHRONIZATION . 
REFERENCE; : ; 

(9) THRUST/POWER OF EACH ENGINE— : 

PRIMARY FLIGHT CREW REFERENCE; ; 
( 1 0 ) AUTOPILOT ENGAGEMENT STATUS; 
(11) LONGITUDINAL ACCELERATION; 

. ( 1 2 ) PITCH CONTROL INPUT; \ , 
( 1 3 ) LATERAL CONTROL INPUT; : 

( 1 4 ) RUDDER PEDAL INPUT;. 
( 1 5 ) PRIMARY PITCH CONTROL SURFACE -

POSITION; 
( 1 6 ) PRIMARY LATERAL CONTROL SURFACE 

POSITION; 
( 1 7 ) PRIMARY YAW CONTROL SURFACE 

POSITION; . "~ 
. ( 1 8 ) LATERAL ACCELERATION; 

( 1 9 ) PITCH TRIM SURFACE POSITION OR 
PARAMETERS OF PARAGRAPH (A)(82) OF THIS 
SECTION IF CURRENTLY, RECORDED; -

( 2 0 ) TRAILING EDGE FLAP OR COCKPIT FLAP 
CONTROL SELECTION (EXCEPT WHEN 
PARAMETERS OF PARAGRAPH (A)(85) OF THIS 
SECTION APPLY); ! . , 

( 2 1 ) LEADING EDGE FLAP OR COCKPIT FLAP 
CONTROL SELECTION (EXCEPT WHEN- ^ R; 
PARAMETERS OF PARAGRAPH (A)(86) OF THIS 
SECTION APPLY); ' /y- ' • - " - ' 

( 2 2 ) EACH THRUST REVERSER POSITION (OR 
EQUIVALENT FOR PROPELLER AIRPLANE); 

( 2 3 ) GROUND SPOILER POSITION OR SPEED 
BRAKE SELECTION/(EXCEPT WHENPARAMETERS 
OF PARAGRAPH (A) ( 8 7 ) OF THIS SECTION 

'APPLY);- ' "'- / ^ " ' ^ "•'•" - " ^ - ' -
( 2 4 ) OUTSIDE BR TOTAL AIR TEMPERATURE; 
( 2 5 ) AUTOMATIC FLIGHT CONTROL S Y S T E M 

( A F C S ) MODES LAND ENGAGEMENT STATUS, 
INCLUDING AUTOTHROTTLE; -

( 2 6 ) RADIO ALTITUDE (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

, ( 2 7 ) LOCALIZER DEVIATION, M L S 
AZIMUTH; 

( 2 8 ) GLIDESLOPE DEVIATION, M L S : 

ELEVATION; . 
( 2 9 ) MARKER BEACON PASSAGE; 
( 3 0 ) MASTER WARNING; 

• ( 3 1 ) AIR/GROUND SENSOR (PRIMARY 
AIRPLANE SYSTEM REFERENCE NDSE~6R M A I N 
GEAR); .'"'. ;\"; 

( 3 2 ) ANGLE OF ATTACK (WHEN 
MFPRMATIOH SOURCEI IS INSTALLED); - . 

( 3 3 ) HYDRAULIC PRESSURE LOW (EACH 
SY STERN); 

( 3 4 ) GROUND SPEED (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 3 5 ) GROUND PROXIMITY WARNING ; 
SYSTEM; 

( 3 6 ) LANDING GEAR POSITION OR LANDING , 
GEAR COCKPIT CONTROL SELECTION; : 

( 3 7 ) DRIFT ANGLE (WHEN AN INFORMATION 
SOURCE IS INSTALLED); 

( 3 8 ) W I N D SPEED AND DIRECTION (WHEN 
AN INFORMATION SOURCE ISINSTALLED); -

( 3 9 ) LATITUDE AND LONGITUDE (WHEN AH 
INFOMATION SOURCE IS INSTALLED); - :-

( 4 0 ) STICK SHAKER/PUSHER (WHEN AN • 
INFORMATION SOURCE IS INSTALLED); ' : 

( 4 1 ) WINDSHEAR (WHEN AN INFORMATION 
SOURCE IS INSTALLED); 

( 4 2 ) THROTTLE/POWER LEVER POSITION; 
( 4 3 ) ADDITIONAL ENGINE PARAMETERS (AS 

DESIGNATED IN A P P E N D I X M OF THIS PART); 
( 4 4 ) TRAFFIC ALERT AND COLLISION 

AVOIDANCE S Y S T E M ; 
( 4 5 ) D M E 1 AND 2 DISTANCES; " • ; - / " > 
( 4 6 1 N A V 1 AND 2 SELECTED FREQUENCY; 
( 4 7 ) ' SELECTED BAROMETRIC; SETTING (WHEN 

AN INFORMATION SOURCE IS INSTALLED); R 

( 4 8 ) SELECTED ALTITUDE (WHEN AH 
INFORMATION SOURCE IS INSTALLED); 

( 4 9 ) SELECTED SPEED (WHEN AN 
INFORMATION SOURCE I S INSTALLED); 

( 5 0 ) SELECTED MACH (WHEN AN 
INFORMATION SOURCE ISINSTALLED); V 

( 5 1 ) SELECTED VERTICAL SPEED (WHEN AN 
INFORMATION SOURCE IS^INSTALLED); " 

( 5 2 ) SELECTED HEADING (WHEN AN . . 
INFORMATION SOURCE IS INSTALLED); . 

- ( 5 3 ) SELECTED FLIGHT PATH (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 5 4 ) SELECTED DECISION HEIGHT (WHEN 
, AH INFORMATION SOURCEIS INSTALLED)';''. 

( 5 5 ) E F I S DISPLAY FORMAT; V : S T 
(56VMULTI-FUNCTIOH/ENGINE/ALERTS 

DISPLAY FORMAT; '• " 
( 5 7 ) THRUST COMMAND (WHEN 1 AN 

INFORMATIONSOURCE ISINSTALLED); : I 

( 5 8 ) THRUST TARGET (WHEN AN • " 
INFORMATION SOURCE IS INSTALLED); \ 
' ( 5 9 ) FUEL QUANTITY IN C G TRIM TANK . 
(WHEN AN INFORMATION SOURCE IS 
INSTALLED); 

( 6 0 ) PRIMARY NAVIGATION S Y S T E M 
REFERENCE; 

( 6 1 ) ICING (WHEN AN INFORMATION ,__.': 
SOURCE IS INSTALLED); 

( 6 2 ) ENGINE WARNING EACH ENGINE '•'"'•'. 
VIBRATION (WHEN AN INFORMATION SOURCE 
IS INSTALLED);' 

( 6 3 ) ENGINE WARNING EACH ENGINE OVER 
TEMP, (WHEN AN INFORMATION SOURCE IS 
INSTALLED); ~-

( 6 4 ) ENGINE WARNING EACH ENGINE OIL 
PRESSURE LOW (WHEN AN INFORMATION 
SOURCE IS INSTALLED); L> : 

( 6 5 ) ENGINE WARNING EACH ENGINE OVER 
SPEED (WHEN AN INFORMATION SOURCE IS 
INSTALLED); ; „ 

( 66 ) Y A W TRIM SURFACE POSITION; 
( 6 7 ) ROLLTRIM SURFACE POSITION; 
( 6 8 ) BRAKE PRESSURE (SELECTED SYSTEM); 
( 6 9 ) BRAKE PEDAL APPLICATION (LEFT AND 

RIGHT); 
( 7 0 ) Y A W OR SIDESLIP ANGLE (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 7 1 ) ENGINE BLEED VALVE POSITION •-• 

(WHEN AN INFORMATION SOURCE I S 
INSTALLED); 

( 7 2 ) DE-ICING OR ANU^ICING SYSTEM, 
SELECTION (WHEN AN INFORRHATION SOURCE 
ISINSTALLED); ', -

( 7 3 ) COMPUTED CENTER OF GRAVITY 
(WHEN AN INFORMATION SOURCE IS 
INSTALLED); 

- ( 7 4 ) A C E L E C H I C A L B U S SRARUS; X ; 

( 7 5 ) D C ELECTRICAL BUS STATUS; 
( 7 6 ) A P U BLEED VALVE POSITION (WHEN 

AN INFORMATION SOURCE IS INSTALLED); 

( 7 7 ) HYDRAULIC PRESSURE (EACH SYSTEM); 
( 7 8 ) LOSS OF CABIN PRESSURE; 
( 7 9 ) COMPUTER FAILURE; " 
(80 ) HEADS-UP DISPLAY (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 8 1 ) PARA-VISUAL DISPLAY (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 8 2 ) COCKPIT TRIM CONTROL INPUT 

POSITION—PITCH; 
( 8 3 ) COCKPIT TRIM CONTROL INPUT 

POSITION—ROLL; ^ . . . 
( 8 4 ) COCKPIT TRIM CONTROL INPUT ; . 

POSITION—-YAW; ^: 
(85).TRAILING EDGE FLAP AND.CDCKPIT . 

FLAP CONTROL POSITION; 
( 8 6 ) LEADINGEDGEFLAP ANDCOCKPIT 

FLAP CONTROL POSITION;. 
( 8 7 ) GROUND SPOILER POSITION AND 

SPEED BRAKE SELECTION; AND : 
( 8 8 ) ALL COCKPIT FLIGHT CONTROL INPUT • 

FORCES (CONTROL.WHEEL, CONTOOL COLUMN, 
RUDDER PEDAL). 

(B) FOR ALL TURBINE-ENGMEPOWERED 
TRANSPORT CATEGORY AIRPLANES 
MANUFACTURED ONNRBEFORE O C T O B E R 1 1 , 
1 9 9 1 , B Y AUGUST 2 0 , 2 0 0 1 . 

(1-) FOR AIRPLANES.NOT EQUIPPED AS OF 
JULY 1 6 , 1 9 9 6 , WITH A FLIGHT DATA 
ACQUISITION UNIT ( F D A U ) , THE PARAMETERS 
LISTED IN PARAGRAPHS (A)(1) THROUGH 
(A) (-18) OF THIS SECTION MUST B E RECORDED ; 

WITHIN THE RANGES AND ACCURACIES 
SPECIFIED IN A P P E N D I X B OF THIS PART, 
AND— •' 

(1) FOR AIRPIANESWITHMORE THANIWO -
ENGINES, THE PARAMETER DESCRIBED IN 
PARAGRAPH ( A ) ( 1 8 ) IS NOT REQUIRED UNLESS 
SUFFICIENT CAPACITY I S ;AVAILABLE ON .THE - -
EXISTING RECORDER TO RECORD THAT 
PARAMETER; 

(II). PARAMETERS LISTED IN PARAGRAPHS 
( A ) ( 1 2 ) THROUGH ( A ) ( 1 7 ) EACH M A Y B E : 

RECORDED FROM A SINGLE SOURCE. -
(2 ) FOR AIRPLANES.MAT WERE EQUIPPED 

AS OF JULY 1 6 , 1 9 9 6 , WITH A FLIGHT DATA,; 
ACQUISITION UNIT ( F D A U ) , THEPARAMETERS 
LISTEDINPARAGRAPHS (A)(1) THROUGH . 
(A)(22) OF THIS SECTION MUST B E RECORDED 
WITHIN THE RANGES, ACCURACIES, AND 
RECORDINGINTERVALSSPECIFIED IN 
A P P E N D I X M OF THISPART PARAMETERS 
LISTEDIHPARAGRAPHS"(A)(12} THROUGH 
( A ) ( 1 7 ) EACH M A Y B E RECORDED FROM A 
SINGLE SOURCE. ' 

( 3 ) T H E APPROVED FLIGHT RECORDER 
REQUIRED B Y THIS SECTION MUST B E 
INSTALLED AT THE EARLIEST TIME PRACTICABLE, 
BUT NO LATER THAN THE NEXT HEAVY 
MAINTENANCE CHECK AFTER AUGUST 1 8 , 
1 9 9 9 AND HO LATER THAN AUGUST 2 0 , 1 9 9 7 . 
A HEAVY MAINTENANCE CHECK IS 
CONSIDERED TO B E A N Y T I M E AN AIRPLANE IS 
SCHEDULED TO B E OUTOF SERVICE FOR 4 OR 
MORE DAYS AND IS SCHEDULED TO INCLUDE 
ACCESSTOMAJOR STRACTURALCOMPONENTS^' 

(C) FOR ALL T U R B M E ^ N G M E POWERED 
TRANSPORT CATEGORY AIRPLANES : 

MANUFACTURED ON OR BEFORE OCTOBER 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 ARING 717 digital flight 
data acquisition unit (DFDAU) or 
equivalent, the parameters specified in .. 
paragraphs (a)(1) throughi(a)(22) ofthis 
section must be recorded within the 
ranges, acciu^ies,: resolutions,and..-
sampling intervals specified in 
Appendix M of this pairt by August 18, 
2001. Parameters listed in paragraphs 
(a)(12) through (a)(14) each may be •>•;, 
recorded froin 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 J-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, 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, all additional 
parameters for which information 
sources are installed and which are 
connectedto the recording system must 
be recorded within the ranges, 
accuracies, resolutions, and sampling -
intervals specified in Appendix M of .... 
thispartby August20, 2001. 

(e) For all turbine-engine-powered 
transport category airplanes thatare 
manufactured after August 18,, 2000— 

(1) The parameters listed in paragraph 
(a)(1) through (57) ofthissectionmust . 
be recorded within.the ranges, 
accuracies, resolutions, and recording 
intervals specifiedin Appendix M of _ 
this part. : 

(2J Commensurate with 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 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)(88) 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. " • • . ''/ "... 

(h) Except as provided, in paragraph . 
(i) of this section, anil 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 at least 
25 hours of the operating time, specified 
in § 121.3591a) of this part A total of 1 
hour of recorded data may be erased for 
the purpose of testingthe 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 keptmore thah 60 days. 

(i) In theeyeht 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 tennination 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 me Administrator. . 

(j) Each flight data recorder system 
i^uired by mis. 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 
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— , _ 

(1) That are of the same type; 
(2) On which the flightrecorder 

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 intocating that recorder 
under water. , 

(1) The following airplanes that were 
manufactured before August 18,1997 
neednot comply with this section, but 
must continue to comply with . 
applicable paragraphs of §121.343 of 
this chapter, as appropriate: 

(l)Ai^lanes that meet the State 2 
noise levelsof 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 to be 
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. DHG—7rFairchild 
Industries FH 227, Fokker F-Z7 (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 Electra L-188, -
Maryland Air Mdustries, Inc. F27, 
Mitsubishi Heavy Industries, Ltd. Y S -
11, Short Bros. .limited SD3-30, Short 
Bros. Limited SD3-60. : 

3. Section 121.344a is added to read 
asfollows: 

§ 121.344a Digital flight data recorders for 
10-19 seat airplanes. 

:- (a)Except as provided m.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 to19 
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 
requirements in this section or the 
applicable paragraphs in § 135.152 of 
this chapter. In addition, by August 18, 
2001. 
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(1) The parameters listed in -
§§ 121.344(a)(1) through 121.344(a)(ll) 
of this part must be recorded with the 
ranges, accuracies, and resolutions . -. 
specified in Appendix B of part-135 of 
this chapter, except that— . 

(i) Either the parameter listed in ... : 
§ 121.344 (a)(12) or (a)(15) of this part 
must he recorded; either the parameters 
listed in § 121.344(a)(13) or (a)(16) of : , 
this part must be recorded; and either 
the parameter UstedTin § 121.344(a)(14) 
or (a) (17) of this part must be recorded. 

(ii) Fdf airplanes with more than two 
erigines,.n^eparameter described in 
§ 121.344(a)(18) of this part must also be 
recorded if sufficient capacity is . 
available on the existing recorder to 
record that parameter; 

(iii) Parameters listed in 
§§121.344(a)(12) through 121.344(a)(17) 
of this part each may be recorded from, 
a single source; \ 

(iv) Any parameter for which no. value, 
is contained in AppendixB of part 135 
of this chapter must; be recorded within 
the ranges, accuracies, and resolutions-.. 
specified in Appendix M of this part. 
, (2) Commensurate with the capacity 

of the iwording system (FpATJ or 
equivalent and the DFDR), the 
parameters listediri §§ 121.344(a)(19) ; 
through 121.344(a)(22) of this part also 
must be recorded-within the ranges, 
accuracies, resolutions, and recording . 
intervals specified in Appendix B.of r 

part 135 of this chapter. , 
13) The approved flight recorder 

required by this section must be 
installed as soon as practicable, but no 
later than the next heavy maintenance 
checker equivalent after August 18, 

1999. A heavy maintenance check is 
considered to be any time an airplane is 
scheduled to be out; of service for 4 more 
days and is scheduled to include access 
to major structural components. } 

(b) For a turbine-engine-powered 
airplanes having a passenger seating 
configuration, excluding any required 
crewmember seat, of 10 to 19 seats, that 
are manufactured after August 18i 2000. 

(1) The parameters listed in " 
§§ 121.344(a)(1) through 121.344(a) (5 7) 
of this part, must be recorded within the 
ranges, accuracies, resolutions, and 
recording intervals specified in 
Appendix M of this part. ; ^ 

(2) ebmmensurate with the capacity 
of the recording system, all additional 
parameters listed in § 121.344(a) of this 
part-for which mformation 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 thispart by 
August 18, 2001. 

Xc) For'all turbine-engine-powered 
airplanes having a passenger seating 
configuration, excluding any required 
crewmember seats, of 10 to 19 seats, that 
are manufactured after August 19, 2002, 
the parameters; listed in §121.344(a)(1) 
through (a)(88) of this part must be 
recorded within the ranges, accuracies, 
resolutions; and recording intervals . 
specified in Appendix M of this part.; . 

(d) Each flight data recorder system ; 
required by this section must he 
installed in accordance with the 
requirements of §23.1459 (a), (bj,(d), 
and (e) of this chapter. A correlation 
must be established between the values 

recprdedby the flight̂ data-recorder and 
the corresponding values being 
measured. The correlation must contain 
a sufficient number of correlation points 
to accurately establishthe Conversion 
from the recorded values to engineering 
units or discrete state over the full 
operating range, of me parameter. A 
single-correlation maybe established for 
any group of airplanes—• 

(1) That are of the same type; 
(2) On which the flight recorder 

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. 
Correlation documentation must be 
maintained by the certificate holder, 

fe) All airplanes subject to this section 
are also subject to the requirements and; 
exceptions stated in §§ 121.344(g) ~ : 
through 121.344(k) of this part. 

(f) For airplanes that were 
manufactured before July 17,1997, the 
.following airplane types.need not ; 

comply with this section, but must 
continue to, comply with applicable -
paragraphs of § 135.152 of this chapter, 
as appropriate: Beech" Aircraft-99 
Serieŝ  Beech Aircraft 1300, Beech 
Aircraft 1900C, Construcciones 
Aeronauticas, S.A. (CASA) C-212, 
deHavilland DHC-6, Dornier 228, H S -
748, Embraer EMB l ip, Jetstream 3101,. 
Jetstream 3201, Fairchild Aircraft 
SA-226. 

4. Appendix M to part 121 is added -
to read as follows; -



APPENDIX M TO PART 121—AIRPLANE FLIGHT RECORDER SPECIFICATION 

THE RECORDED VALUES MUST MEET TRIE DESIGNATED RANGE, RESOLUTION, AND ACCURACY REQUIREMENTS DURING DYNAMIC AND STATIC CONDITIONS. ML DATA RECORDED MUST BE CORRELATED IN TIME TO WITHIN ONE SECOND. 

Parameters Range Accuracy (sensor input) Seconds oer sampling-
interval. Resolution Remarks 

I.Time or Relative Times 
Counts. 

2. Pressure Altitude .......... 

3. Indicated airspeed or 
Calibrated airspeed. 

4. Heading (Primary flight 
crew reference). 

5. Normal Acceleration 
(Vertical). ' ' 

24 Hrs. 0 to 4095 

6. Pitch Attitude 

7. Roll Attitude 

8. Manual Radio Transmit­
ter Keyirtg or CVR/DFDR 

. synchronization ref­
erence. 

9. Thrust/Power on Each 
, Engine-Tprimary flight 

crew reference. 

10. Autopilot Engagement 
tl . Longitudinal Accelera­

tion. 

1.2a, Pitch Controls) posi­
tion {non-fly-by-wire sys­
tems. 

12b. Pitch Cpntrol(s) posi­
tion (fly-by-wire systems). 

13a. Lateral Control posi-
tlon(s) (nori-fly-by-wire). 

13b- Lateral Control posl-
tion(s) (fly-by-wirep 

-1000 ft to max certifi­
cated altitude of air-

., craft. +5000 ft. 
50 KlAS or minimum 

value to Max and 
V ^ t o 1.2, V D . 

,0-360° and piscrete 
"true" br "mag". 

^3g-to+6g 

+ / - 7 e 

+/-180* 

On-Off (Discrete) ........ 
None 

Full Range Forward 

Discrete "on" or "off" 
+/-1g 

Full Range 

Full Range 

Full Range 

Full Range 

+/-0.125% Per Hour .... 

+7-100 to+7-700 ft 
(see table, TSO 
C124aorTSOC51a). 

+/-5%and+/-3% 

+/-2° 

+/— 1% of max range 
excluding datum error 
of+/-5%. 

+ / - 2 0 

+/-2° :. . . .: . . .„ 

+7-2% 

+/-1.5% max. range ex­
cluding datum error of 
,+/-5%. X 

+/-^2% Unless Higher 
Accuracy Uniquely 
Required. , 

+ / - 2 0 Unless Higher 
. Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required. 

4 . . . .„ 

1 ...... 

1 ,..... 

1 ".».-'» 

0.125 

1 or 0.25 for airplanes 
operated under 
§121.344{f)., 

1 or 0.5 forairplanes op-
< erated under 

§121.344(f). •.. • 
1 

1 (per engine) 

1 sec . 'J 

5'to 35' ................ 

1 kt 

0.5° '.'..•;.;'„..;..•."„. 

0.004g .... 

0.5° ..... 

0.5° .;. 

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 for airplanes 
operated under 
§121.344(f). 

0.5 or 0.25 forairplanes 
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. County Inpre-i 
ments 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
puter when practicable. 

When true or magnetic heading can be selected 
as 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 orie 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 i : N1 or Torque, 

NP) as abpropriate to the particylar 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 opef-
ate the controls Independently, record both con­

t r o l 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 interval of 0:5 orp.25,[as applicable. 



14A. YAW CONTROL POSI­
TIONS} (NON-FLY-BY-WIRE). 

1 4 b . YAW CONTROL POSI­
TION'S) (fiyrby-WIRE). 

1 5 . PITCH CONTROL SUR-
FACE(S) POSITION. 

1 6 . LATERAL CONTROL SUR^ 
. FACE(S) POSITION. 

1 7 . YAW CONTROL SURFACE(S) 
POSITION. 

1 8 . LATERAL ACCELERATION ... . 

19..PITCH TRIM SURFACE PO­
SITION. 

2 0 . TRAILING EDGE FLAP OR 
COCKPIT CONTROL SELECTION. 

2 1 . L.EADIR)G EDGE. FLAP OR 
COCKPIT CONTROL SELECTION. 

2 2 F EACH THRUST REYERSER 
POSITION (OR EQUIVALENT 
FOR PROPELTER.AJRPTANE). 

2 3 . GROUND .SPOILER POSI­
TION OR SPEED BRAKE S E ­
LECTION. , . 

2 4 . OUTSIDE AIR TEMPERA^ 
TU;E OR TOTAL AIR T E M ­
PERATURE. ... 

2 5 . AUTOPILOT/AUTOTHROTTLE/ 
A F C S MODE AND EN­
GAGEMENT STATUS. 

26 . RADIO ALTITUDE 

FULL RANGE 

J - ' U -'1; 

FULL RANGE 

FULL RANGE 

FULL RANGE 

FULL RANGE 

+Y-LG 

FULL RANGE 

PULL RANGE OR EACH PO-
•, SITBN (DISCRETE). 

FULL'RANGE OR EACH DISR 
CRETE POSITION. 

STOWED, IN TRANSIT, AND 
, REVERSE (DISCRETE). 

FULL, RANGE OR EACH PO-
. SITIOH (DISCRETE). 

- 5 0 ' C TO + 9 0 ° C 

A SUITABLE COMBINATION 
OF DISCRETES. -, 

- 2 0 FT TO 2 , 5 0 0 FT 

+ 7 - 2 ° UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED. 

+ / - ' 2 ° UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED. 

+ / - 2 " UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED; 

+ / - 2 ° UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED. 

+ / - 2 ° UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED; 

+7 - 1 . 5 % MAX. RANGE EX­
CLUDING DATUM ERROR OF 
+1-5%. . 

+ / - 3 % UNLESS HIGHER 
ACCURACY UNIQUELY 
REQUIRED. 

+ / - 3 ° . Q R AS PILOTS INDI­
CATOR. 

+ / - 3 ° D R AS PILOT'S IRTDI-
. CATOR AND SUFFICIENT TO 
DETERMINE EACH DIS­
CRETE POSITION. 

W - 2 ° UNLESS.HIGHER 
ACCURACY UNIQUELY 
REQUIRED. 

+ / - 2 ° C '.. 

+ / - 2 F T O R + / - 3 % . 
WHICHEVER IS GREATER 
BELOW 5 0 0 FT ARID+/ 
- 5 % ABOVE 5 0 0 FT. 

0.5 

0.5 

0.5 OR 0 . 2 5 FOR AIRPLANES 
OPERATED UNDER 
§ 1 2 1 . 3 4 4 ( F ) , 

0.5 OR 0 . 2 5 FOR AIRPLANES 
OPERATED UNDER 
§ 1 2 1 . 3 4 4 ( F ) . 

0.5 

0 . 2 5 ..... 

2 

2 ..: 

1 (PER ENGINE) 

1 OR 0.5 FOR AIRPLANES OP­
ERATED UNDER 
§ 1 2 1 . 3 4 4 ( 0 - • 

2 

0 .2% OF FULL RANGE 

0.2% OF FULL RANGE. 

0.2% OF FULL RANGE 

0,2% OF FULL RAPGE 

0.2% OF FULL RANGE 

0.004G 

0.3% OF FULL RANGE 

0.5% OF FULL RANGE 

0.5% OF FULL RANGE 

* 

0.2% OF FULL RANGE 

0 . 3 A C 

1 FT + 5 % ABOVE 5 0 0 FT 

FOR AIRPLANES MAT HAVE A FLIGHT CONTROL BREAK 
AWAY CAPABILITY, THAT ALLOWS, EITHER PILOT TO OPER­
ATE THE:CONTROLS INDEPENDENTLY, RECORD BOTB.CON-

. 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 OR.SPLIT SURFACES, 
A SUITABLE COMBINATION OF INPUTS IS ACCEPTABLE 
IN LIEU OR RECORDING EACH SURFACE SEPARATELY. 
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 LIETI 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 . ":v > 

FOR AIRPLANES WITH MULTIPLE OR SPLIT SURFACES, 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. V 

FLAP POSITION AND COCKPIT CONTROL MAY EACH BE 
SAMPLED ALTERNATELY AT 4 SECOND INTERVALS, TO 
GIVE A DATA POINT EVERY 2 SECONDS. 

UEFT AND RIGHT SIDES, OR FLAP POSITION, AND COCKPIT 
CONTROL MAY EACH BE SAMPLED AT 4 SECOND INTER­
VALS, SO A|J TO GIVE A DATA POINT EVERY 2 S E C -

'• OHDS. 
TURBO-JET—2 DISCRETES, ENABLE THE 3 STATES TO BE 

DETERMINED. 
TURBO-PROPR-DISCRETE. . ' . , 

DISCRETES SHOULD SHOW WHICH SYSTEMS ARE EN­
GAGED AND. WHICH PRIMARY MODES ARE CONTROLLING 
THE FLIGHT PATH AND SPEED OF THE AIRCRAFT. 

FOR AUFOLAND/CATEGORY 3 .OPERATIONS. EACH RADIO 
ALTIMETER SHOULD BE RECORDED, BUT ARRANGED SO 
THAT AT LEAST ONE IS RECORDED EACH SECOND. 



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. 

Parameters Range Accuracy (sensor input) Seconds per sampling 
interval Resolution Remark^ 

27. Localizer Deviation, 
MLS Azimuth, or GPS, 
Latitude Deviation. 

• 28,..G'lldeslope Deviation, 
MLS Elevation, or GPS 

$ Vertical Deviation. 

29. Marker Beacon Pas­
sage. 

30. Master Warning.....;,,.., 

31. Air/ground sensor (pri­
mary airplane system 
reference nose or main 
gear): . 

32. A n g l e d 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
er activation. 

41. Windshear Detection .. 

42. Throttle/power lever 
\ position. 
43. Additional Engine Pa­

rameters. 

+/rr4p0 Microamps or 
available sensor range 
as installed. 

+/-62° 

+/-400 Microamps or 
available sensor range 
as installed. 

0.9 to.+30°... 

Discrete "on" or "Off' 

Discrete:;. -.. 

Discfete "air" or 
"ground". 1 

As installed 

Discrete or available 
sensor range, "low" or, 
"normal". 

As Installed 

Discrete "warning" or 
"off'. 

Discrete 

As installed 
As Installed 

As Installed 

Discrete(s) "on" or "off" 

Discrete "warning" or 
"off". 

Full Range 

As installed 

As installed +/-3% rec­
ommended. 

As installed +/3.-3% 
recommended. 

0.3% of full range 

0.3% of lull range 

As installed : 

+/-5% 

Most Accurate Systems 
Installed. '' 

As installed 
As Installed 

As installed 

+/-2% ..... 

As installed 

1 (0.25 recommended). 

2 or 0.5 for airplanes op­
erated under 

t, §121.344(f). 

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 as Installed 

1 . . . . „ . . . . . . . ; . . . . / . . . . . 

1.' 

1 for each lever 

Each engine each sec­
ond. 

2% of full range 

2% of full range 

For1 autolahd/caiegory .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. 

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 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 eacrj "red" 
warning thai 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
order 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/lon­
gitude resolution should be 0.0002°. ; '» ' 

A suitable combination qf discretes to determine 
activation. . . -

For airplanes with non-mechanically linked cockpit 
engine controls. .: ; -

Where capacity permits, the preferred priority is 
Indicated vibration level,, N2, E G T , Fuel Flow, 
Fuel Cut-off layer position ,and N3, unless f ten-
gine manufacturer recommends otherwise. . 



4 4 . 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 

( T C A S ) . 

4 5 . D M E 1 a r i d 2 D i s t a n c e 

4 6 . 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 . , ' 

4 7 . S e l e c t e d b a r o m e t r i c \ 

j s e t t i n g . 

4 & S e l e c t e d A l t i t u d e 

4 9 . S e l e c t e d s p e e d 

5 0 . S e l e c t e d M a c t v . . . . . . . . . . . . 

5 1 . S e l e c t e d v e r t i c a l , s p e e d 

• 5 2 . S e l e c t e d h e a d i n g 

5 3 . S e l e c t e d fl ight p a t h . . . . . 

5 4 . S e l e c t e d d e c i s i o n 

h e i g h t . • ; 

5 5 . E F l S d i s p l a y f o r m a t . . . . . 

5 6 . M u l t i - f u r i c t i o n / E n g i n e 

A l e r t s D i s p l a y f o r m a t . 

5 7 . T h r u s t c o m m a n d 

5 8 : ' T h r u s t t a r g e t . . . . . . . . . . . 

5 9 . F u e l q u a n t i t y I n . b G 

t r i m t a n k . 

6 0 i 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 e D e t e c t i o n 

6 2 . E n g i n e w a r n i n g e a c h 

" y e n g i n e v i b r a t i o n . 

6 3 . 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 . 

6 4 . E n g i n e , w a r n i n g e a c h 

e n g i n e oil p r e s s u r e l o w . 

6 5 . E n g f n ^ 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 . 

6 6 . Y a w T r i m S u r f a c e P o ­

s i t i o n . 

6 7 . fell T r i m S u r f a c e Posh 

t i p n . .• ; ^ " 

6 8 . B r a k e P r e s s u r e ( lef t 

a n d r i g h t ) . . 

6 9 . B r a k e P e d a l A p p l i c a ­

t i o n ((eft a n d r i g h t ) . 

7 0 - Y a w o r s i d e s l i p a n g l e ., 

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 . 

D i s c r e t e s 

0 - 2 0 0 N M 

F u j i 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 l R a n g e . . . . . . . . . . 

F u l l R a n g e 

F u l l R a n g e 

FUJI R a r i g e . . . . . . . v . . . . . . . . . . . . 

Fu l l R a n g e 

F u l l R a n g e 

D i s c r e t e ( s ) ............. 

1 d i s c r e t e ( s ) „'.'.'. . . . . 

F u l l R a n g e 

F u l l R a n g e . . . . . • .«« . 

F u l l ^ a h g e 

D i s c r e t e , G P S , I N S . 

V O R / D M E , M L S , 

L o r a n C , O m e g a , L o ­

c a l i z e r G l i d e s l o p e . 

D i s c r e t e " i c e " o r " n o 

i c e " . 

D i s c r e t e . . . . . . . . . . . . . . . . . . . . . . . 

D i s c r e t e . . . . . . . . 

D i s c r e t e 

D i s c r e t e 

Ful l R a n g e . . . . . . . . . . . . . . . . . . . 

F u l l R a n g e , . 

A s i n s t a l l e d . . . 

D i s c r e t e o r A n a l o g " a p ­

p l i e d " o r "off": 

F u l l R a n g e , i . . . . . ' . . . . . . ; . 

D i s c r e t e " o p e n " o r 

" c l o s e d " . 

A s i n s t a l l e d 

A s I n s t a l l e d 

A s i n s t a l l e d 

+1-5% .... 

+1-5% ...................... 
+ / ~ 5 % ". 

+1-5% .... 
+1-5% 
+ / - ; 5 % .........J.....;.. 

. + / - 5 % ....... 
+1-5% , ......... 

+i-2% 
+1-2% 
+1-5% 

+ / - 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 % 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% 

+1-5% ( A n a l o g ) .Li... 

+1-5% 

1 N M 

0 . 2 % of, full r a n g e 

1 0 0 ft 

1 k n o t 

. 0 1 

1 0 0 f t /mih 

i ° ; . . .'. -

1 ° • 

'1 ft 

2 % o f full r a n g e 

2 % o f fuil r a n g e 

i % ' o f full r a n g e . 

0 . 3 % o f full r a n g e 

0 . 3 % of. full r a n g e 

0 . 5 ° 

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 s h o u l d b e r e ­

c o r d e d t o d e t e r m i n e t h e s t a t u s o f — C o m b i n e d 

C o n t r o l , V e r t i c a l C o n t r o l , U p A d v i s o r y , a n d 

D o w n A d v i s o r y , ( r e f : A R I N C C h a r a c t e r i s t i c 7 3 5 

A t t a c h m e n t 6 E , T C A S . V E R T I C A L R A D A T A 

O U T P U T W O R D . ) 

1 m i l e ]• ..' j 

S u f f i c i e n t t o d e t e r m i n e s e l e c t e d f r e q u e n c y i . 

D i s c r e t e s ^ s h o u l d s h o w t h e d i s p l a y s y s t e m s t a t u s 

, ( e . g . , off, n o r m a l ; J a i l , c o m p o s i t e , s e c t o r , p l a n , 

n a v a i d s , w e a t h e r r a d a r , r a n g e , c o p y . • 

D i s c r e t e s s h o u l d s h o w t h e d i s p l a y ) s y s t e m s t a t u s 

( e . g . , off , n o r m a l , fail , a n d t h e i d e n t i t y o f d i s p l a y 

p a g e s f o r e m e r g e n c y p r o c e d u r e s , h e e d n o t b e 

r e c o r d e d . - u - "• ' '•" 

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 t o d e t e r m i n e 

t r i e 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 ; 

T o d e t e r m i n e b r a k i n g e f f o r t a p p l i e d b y p i l o t s o r b y 

a u t o b r a k e s . . 

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



A p p e n d i x M t o F a r t 1 2 1 — A i r p l a n e F l i g h t R e c o r d e r S p e c i f i c a t i o n — C o n t i n u e d ' 

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 , re so lu t ion , 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 b e c o r r e l a t e d in t i m e t o within o n e s e c o n d . 

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 . 

7 3 : 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 i t 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 . , , . . . v . . ; 

~ A P U b | £ e d v a l v e p o s i -

& i $ t t b h . " . 7 , ' ^ . ' , . . : 7-

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 ) . V 

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 m p u t e r f a i l u r e ( c r i t i ­

c a l flight 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 a n i n f b r / t i & t i o n 

i s o u r c e i s i n s t a l l e d ) -

8 1 . , P a r a - w s d a l . ( J i s p l a y 

( w h , e r t a n i h f o r r n a t i o n 

s d u ' r c e ( 4 i r t s t a i l e ( J ) , 

8 2 ; C o c k p i t t r j r j i c o n t r o l , 

I n p u t p o s j t i d r i — p j 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 b 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 o c k p i t f l a p c o n t r o r p b s i -

t i o n . • • 

8 6 . L e a d i n g e d g e flap 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 , i 

8 8 ^ A l l c o c k p i t flight 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 a o h " o r " o f f " . . . . 

F u l l R a n g e + / - 5 % 

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 r 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 " l o s s " o r " n o r - : 

m a t ' . 

D i s c r e t e " f a i l " o r " n o r - . 

m a l " . 

o i s c r e ( ^ s ) ! ; ; p n ' ' o r ' ' o f f ' 

D i s c r e t e ( s ) " o n " " o f f " 

F u | i * 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 l 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 H j R a n g e , 

C o n t r o l w h e e l + / - 7 0 

l b s , . 

C o n t r o l C o l u m n + / 

- 8 5 l b s 

R u d d e r p e d a l + / - 1 6 5 

l b s 

+1-5% 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % V . 

+ / ~ 5 % . 

• + / - 5 % 

+1-5% 

( 1 p e r 6 4 s e c . ) 

4 

4 

4 

2 

1 

4 

1 % o f f u l l r a n g e , 

1 0 0 p s i 

! -

1 . . . 

1 . . . 

2 " . . . 

1 . . 

0 . 5 

1 . . 

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 G 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 

Q . 2 % o f f u l l r a n g e . 

E a c h b u s . 

E a c h b u s . 

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 

h 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 . 

W h e j e r h e c h e 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 

h 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 . 

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 

h 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 . 

T r a i l i n g e d g e f l a b s 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 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 flyrby-wire flight 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 e r t t r o l s u r f a c e p o s i t i o n tea 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 o w s 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 c o n t r o l f o r c e 

i n p u t s . ; T h e . c p n t r C l ; f o r c e ; i n p u t s m a y b e s a m ­

p l e d a l i e m a t e j 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 1 . , 
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PART 1 2 5 - 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 CAPACITY 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 6,000 
P O U N D S O R M O R E 

5 . Tne_authority citation for part 125 ^ 
continues to read as follows: 1 ' 

Authority: 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 , 4 4 7 2 2 . 

6. Section 1 2 5 . 2 2 6 ~ is added to read as 
follows: v--":\-

§125.226 Digital fiight data recorders. 
(a) Except as provided in paragraph 

(1) of this section, no person may • 
operate under this part a turbihe-engine-
powered transport category aiiplane 
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 V 
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 "when an information source 
is installed" following a parameter , 
indicates that recording of that , 
parameter is not intended to require a 
change in installed equipment:. 

( l)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; V 
(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) Priniary yaw control surface 

position; V.c-
(18) Lateral acceleration; 
(19) Pitch trim surface position or 

parameters of paragraph ,(a)(82) of this 
section if currently recorded; . . 

(20) Trailing edge flap or cockpit flap 
control selection (except when 
parameters of paragraph (a)(85) of this 
section apply); 

(21) Leading edge flap or cockpit flap , 
control selection (except when 
parameters of paragraph (a)(86) of this 
section apply); 

( 2 2 ) EACH THRUST REVERSER POSITION (OR 
EQUIVALENT FOR PROPELLER AIRPLANE); 

( 2 3 ) GROUND SPOILER POSITION OR SPEED 
BRAKE SELECTION (EXCEPT WHEN PARAMETERS 
OF PARAGRAPH (A)(87) OF THIS SECTION .. . 

.APPLY);' 
( 2 4 ) OUTSIDE PRR.TOTAL AIR TEMPERATURE; 

y ( 2 5 ) AUTOMATIC FLIGHT CONTROL S Y S T E M 
( A F G S ) MODES AND ENGAGEMENT STATUS, • 
INCLUDING AUTOTHROTTLE; ^ R / 

( 2 6 ) RADIO ALTITUDE (WHEN AN 
INFORMATION SOURCE I S INSTALLED); 
. ( 2 7 ) LOCALIZER DEVIATION, M L S 
AZIMUTH; ""^ 

( 2 8 ) GLIDESLOPE DEVIATION, M L S 
ELEVATION; 

( 2 9 ) MARKER BEACON PASSAGE; 
( 3 0 ) MASTER WARNING; . \ 
( 3 1 ) AIR/GROUND SENSOR (PRIMARY. ; 

AIRPLANE SYSTEM REFERENCE NOSE OR M A I N 
GEAR); '• - K' 

( 3 2 ) ANGLE OF ATTACK (WHEN 
INFORMATION SOURCE IS INSTALLED); . ; . -

( 3 3 ) HYDRAULIC PRESSURE LOW (EACH 
SYSTEM);; <• j r^^j 

( 3 4 ) GROUND SPEED (WHEN AN ? 

INFORMATION SOURCE IS INSTALLED); 
( 3 5 } GROUND PROXIMITY WARNING , 

SYSTEM;-.'7 -'-.,-.'.'- ;•=, , : > -J 
. ( 3 6 ) LANDING GEAR POSITION OR LANDING : 

GEAR COCKPIT CONTROL SELECTION; . . 
( 3 7 ) IDRIFT ANGLE (WHEN AN. INFORMATION 

SOURCE IS INSTALLED); . 
( 3 6 ) W I N D SPEED AND DIRECTION (WHEN 

AN INFORMATION SOURCE IS INSTALLED); 
( 3 9 ) LATITUDE AND LONGITUDE (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 4 0 ) STICK SHAKER/PUSHER (WHEN AN , 

INFORMATION SOURCE IS INSTALLED); 
( 4 1 ) WINDSHEAR (WHEN AN INFORMATION 

SOURCE IS INSTALLED); 
( 4 2 ) THROTTLE/POWER LEVER POSITION; 
( 4 3 ) ADDITIONAL ENGINE PARAMETERS (AS 

DESIGNED IN APPENDIX E OF THIS PART); 
( 4 4 ) TRAFFIC ALERT AND COLLISION 

AVOIDANCE SYSTEM; '...'=-S: "'--••>•. 
( 4 5 ) D M E 1 AND 2 DISTANCES; 
( 4 6 ) N A V L A N D 2 SELECTED FREQUENCY; 
( 4 7 ) SELECTED BAROMETRIC SETTING (WHEN 

AN INFORMATION SOURCE IS INSTALLED); 
( 4 8 ) SELECTED ALTITUDE (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 4 9 ) SELECTED SPEED (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 5 0 ) SELECTED MACH (WHEN AN ; 

INFORMATION SOURCE IS INSTALLED); 
( 5 1 ) SELECTED VERTICAL SPEED (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 5 2 ) SELECTED HEADING (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 5 3 ) SELECTED FLIGHT PATH (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 
( 5 4 ) SELECTED DECISION HEIGHT (WHEN 

AN INFORMATION SOURCE IS INSTALLED); 
( 5 5 ) E F T S DISPLAY FORMAT; 
( 5 6 ) MULTI-FUNCTION/ENGINE/ALERTS 

DISPLAY FORMAT; 
( 5 7 ) THRUST C O M M A N D ( W H E N 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); i. 

(60) Primary Navigation System 
Reference; . 

(61) Icing (when an.mformation 
source is installed); 

(62) Engine warning each engine . 
vibration (when an information source 
is installed); 

(63) Engine warning each engine over 
temp, (when an information source is. 
installed); . . - , 

(64). Engine warning each engine oil 
pressure low (when an information 
source is installed); 

(65) Engine warning 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 of sideslip angle (when'an. 

information; source is installed); . 
(71) Engine bleed valve position 

(when an information source is . 
installed); 

(72) De-icing and anti-icihg system . 
selection (when an information source 
is installed); , 

(73) Computed.center of gravity 
(when an information source is 
installed); 

(74) AC electrical bus status; 
(75) DC 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-yisual display (when an 

information source is installed); 
(82) Cockpit trim control input 

position-pitch; 
(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) All cockpit flight control input : 

forces (control wheel, control column, 
rudder pedal). 

(b) For all turbine-engine powered 
transport category airplanes 
manufactured on or before October 11, 
1991, by August 18, 2001— 

(1) For airplanes not equipped as of 
July 16,1996, with a flight data 
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acquisition unit (FDAUJ,the parameters 
listed in paragraphs fajflj through 
(a)[18) of this section must be recorded 
within the ranges and accuracies 
specified in Appendix D of this part, 
and— 

(1) For airplanes with more than two 
engines, the parameter described in " 
paragraph (a)(18) is not required unless 
sufficient capacity i s available on the 

. existing recorder to record that 
parameter. 

(ii) Parameters listed in paragraphs 
(a)(l2) through (a)(17) each may be 
recorded from a single source. 

(2) For airplanes that were equipped' 
as of July 16,1996; with a. flight 6a ta : 

- acquisition unit (FDAU), the parameters 
listed in paragraphs (a)(1) through 
(a)(22) of this section must be recorded 
within the ranges, accuracies, and 
recording intervals specified in 
Appendix E of this part. Parameters 
listed in paragraphs (a)(l2) through 
(a)(17) each may bexecordecl from a 
single source. y: 

(3) The approved flight recorder 
required by this section must be 
installed at the earliesttime practicable, 
but no later than the next heavy 
maintenance check after August 18, . 
1999 and no later than August 18, 2001. 
A heavy maintenance check is 
considered to be any time an airplane is . 
scheduled to be out of service for; 4 or 
more days and is scheduled to include 
access to major structural components. 

(c) For all turbihe-engine Lpowered' ' 
transport category airplanes 
manufactured on or before October 11, 
1991— "•' -

(1) That were equipped as of July 16, 
1996, with one or more digital data 
bus(es) and an ARINC 7l7 digital flight 
data acquisition unit (DFDAU) or 
equivalent, the parameters specified in 
paragraphs (a)(1) thfough (a)(22) of this 
section must be recorded within the 
ranges, accuraciesrresolutions, and 
sampling intervals specified in 
Appendix E of this part by August 18, 
2001. Parameters listed in paragraphs 
(a)(12) through (a)(l4) each may be 
recorded from a single source: 1 

(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 E of this 
partby August 18, 2001. : 

(3) That were subjecttbS 125.225(e)-
of this part, aU'cohoitions of • • 
§125.225(c) must continue, to be m e t 
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 
paragraphs (a)(1) through (a)(34) of this 
section must be recorded within the 
ranges, accuracies, resolutions, and ' 
recording intervals specified in 
Appendix E of this part by August 18, '" 
2001. Paramaters listed i!n paragraphs 
(a)(l2) through (a)(14) each may be 
recorded "froth asingleisource. 

(2) Commensurate with the capacity 
of the recording system, all additional 
parameters for which information 
sources are installed and which are '" 
connected to'lhe recording system, must 
be recorded within the ranges, 
accuracies, resolutions, and sampling 
intervals specified in Appendix E of this 
part by August 18, 2001. . 

(e) For all turbine-engine-powered 
transport category airplanes that are 
manufactured after August 18, 2000— 

(1) The parameters listed in paragraph 
(a) (1) through (57) of IMS'section must 
be recorded within the ranges, '*[ " - : 

accuraqies, resolutions; and recording 
intervals specified in Appendix E 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 the recording-system, must 
be recorded within the ranges, 
accuracies, resolutions, and sampling 
intervals specified in Appendix E of this 
part. 

(f) For all turbine-engine-powered 
transport category airplanes that are 
manufactured after August 19, 2002 
parameters l istedM paragraph (a)(1) 
through (a)(88) of this section must be 
recorded within the ranges, accuracies, 
resolutions, and recording intervals 
specified in Appendix E 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 
roii.' :/-:-"-."- : 

(h) Except ais 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 operatedfor at'least 
25 hours of the operating time specified 
in § 121.359(a) of this part. A total of 1 
hour of recorded data may be erased for 
the purpose of testing the 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 '-u 

paragraph (i) of this section; no record 
need to 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 : 

CFR830 of its regulations and that 
results mteimination 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 data recorder system 
required by this section must be 
installed in accordance with the 
requirements of § 25.1459 (a), (b), (d), ' 
and (e) of this chapter. A" correlation 
must be 'established betweenrthe values 
recorded by the flight data recorder and 
the corresponding values being 
measured. The cdrielatiq'n must contain; 
a sufficient number of correlation points 
to accm^tei^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 mat are an integral 
part of the flighjt data recorder system, 
a single correlation may be established 
for any group of airplanes— 

(1) That are of the same type; 
(2)OnwMch&efHghtrecomer 

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 sufficieht.tpconvert 
recorded data into ihe engmeering 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 anapproved 
device to assist.in locating that recorder 
under water.. • s 

(1) The following airplanes that were 
manufactured before AugustlSi 1997 
need not comply with this section, but 
must continue to complywith" " 
applicable paragraphs of §125.225 of 
this chapter, as appropriate: 

(1) Airplanes that meet the Stage 2. • 
noise levels of part 36 of Ibis 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 to be 
operatedunderPart 91df this chapter 
must comply with the applicable flight 
datarecorder requirements ofthis 
section for that airplane: ••' 

(2) General Dynamics G6hvair580, -
General Dynamics Convair 600, General; 
Dynamics Convair 640, deHavilland 
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Aircraft Company Ltd, DHC-7, Fairchild 
Industries FH 227, Fokker F-27 (except 
Mark 50), F-28 Mark 1000 and Mark 
4000, Gulfstream Aerospace G—159, 
Lockheed^ Airci^CoiporatidnFJeotra" 
lovA, 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 SD3-6Q. 

7. Appendix E to part 125 is added to 
read as follows: • 



Appendix E to Put 125—Airplane FUghl Recorder Specification 
THE RECORDED VALUES MUST MEET THE DESIGNATED RANGE,.RESOLUTION, AND ACCURACY REQUIREMENTS DURING DYNAMIC AND STATIC CONDITIONS- 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). 

6. Nonmaf Acceleration 
(Vertical)-

6. Pitch Attitude 

7, Roll Attitude 

fl. Manual Radio Transmit­
ter Keying or CVR/DFDR 
synchronization 

reference ............. 

9. Thrust/Power on Each 
. Engine—primary flight 
crew reference, 

10. Autopilot Engagement 
11. Longitudinal Accelera­

tion. 

t2a. Pitch Controls) posi­
tion (non-fly-by-wire sys­
tems. 

12b. Pitch Controls) posi­
tion (fly-by-wire systems). 

13a. Lateral Control posk 
tion(s) (non-fly-by-wire). 

13b. lateral Control posl-
tion(s) (fly-by-wire). 

24 Hrs, 0 to 4095 

-1000 ft to max certifi­
cated attitude of air­
craft. +5000 ft. 

50' KIAS or minimum 
value to Max V*,, and 

. VJO to t.2 V D . 
0-360aand Discrete 

"true" or "mag". 

-3g to +6g 

W-75° 

+/-180 4 

On-Off (Discrete) 
None. 

Full Range Forward 

Discrete "on" or "off' 
+/-1g 

Full Ranse 

Full Range 

Full Range 

Full Range 

+/-0.125% Per Hour .... 

+/-100to+/-700ft 
(see table, TSO 
Ct24a or TSOC5Aa). 

+/-5%and +/-3% ....... 

+7—1% of max range 
excluding datum error 
of+/-5%. 

+7-2° ; 

+A-2* 

+/-2% 

+/-1.5% max. range ex­
cluding dalum error of 
+/-5%. 

+ / - 2 0 Unless Higher 
Accuracy Uniquely 
Required. 

+f-29 Unless Higher 
Accuracy Uniquely 
Required, 

+7-2° Unless Higher 
Accuracy Uniquely 
Required. 

+/-2*" Unless Higher 
Accuracy Uniquely 
Required. 

1 sec .... 

5' to 35' 

1 .:. 1 kt 

1 .. D.5e, 

0.125: 

1 or 0.25 for airplanes 
operated under 
§ 125.226(f). 

1 or 0.5 for airplanes op­
erated under 
§125.226(f). 

f 

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 ' 

V § 125.226(f). 
0.5 or 0.25 for airplanes 

operated under 
§125.226(1). 

0.2% of full range 

G.004g. 

0.2% of full range ....... 

0.2% of full range 

0.2% of full range ....... 

0.5 or 0.25 for airplanes 0.2% of full range, 
operated under , 
§ 125.226(f)- I 

UTC time prefenred 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 conv 
• puter when practicable. • 

When.true or magnetic heading can be selected 
as the primary heading reference, a discrete in­
dicating selection must be recorded. 

A sampling rate of 025 is recommended. 

A sampling rats 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 EO-55). 

Sufficient parameters (e.g. EPR, N1or Torque, 
NP) as appropriate to the particular engine be 
recorded to determine power In forward arid 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 tile 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 or 0.25, as'applicable. 

For airplanes that hate-alight,.control.break 
away capability that allows,either pilot to oper­
ate the controls independently, record berth con­
trol inputs. The control inputs may be sampled 
alternately once per second to produce the 
sampling interval of 0,5 or 0.25r as applicable. 



14a. Yaw Control posi-; 
tion(s) (hon-fly-by-wire). 

14b. Yaw Control posi-
tipnlsj^ly-by-wlre).^ 

15. Pitch CbVitrol Sur-' 
face(s) Position. 

16. Lateral Control Sur-
face(s) Position.... 

17. YawControi, 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. dround S p o i l e r Posi­
tion or Speed Brake Se­
lection. ' / 

24. Outside Air Tempera­
ture or Total Air Tem­
perature. . 

25. ^utopiiotfAutothrottle/ 
AFCS Mode and Enr 

gagement Status. . 
26. Radio Altitude ,.. 

Full Range 

+/-1g 

Full Range 

Full Range or Each Po­
sition (discrete). 

Ful| Range or Each Dis­
crete Position. 

Stowed, In Transit, and 
Reverse (Discrete). 

Full Range; or Each Po­
sition (discrete), 

-50°Cto -90°C 

A suitable combination 
, of discretes. : 

-20 ft to.2,500 ft 

+/-2° Unless Higher 
Accuracy uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 

. Required. 
+/~2° Unless Higher 

'Accuracy Uniquely, 
Required. 

+ / -2 0 Unless Higher. 
Accuracy Uniquely 
Required. 

+/-2° Unless Higher 
Accuracy Uniquely 

. Required. , 

+/-T.5% max. range ex­
cluding datum error of 
+/-5%. 

+/-3% Unless'Higher 
Accuracy Uniquely 
Required. 

+/-3° or as Pilot's Indi­
cator. 

+ / - 3 0 or-as Pilot's indi­
cator arid sufficient to 
determine each dis­
crete position.. 

+/T2°,Urtless Higher 
Accuracy Uniquely 
Required: , 

+/-2°C 

+/ -2f tor+/ -3% ,. 
Whichever is Greater 
Below 500 ft and +/ 
- 5 % Above 500 ft.. 

0.5 

0.5' 

0.5 or 0.25 for airplanes 
operated under 
§125.226(0.. 

0.5 Or 0.25 for airplanes 
operated under 

. § 125.226(f). 

0.5 

0.25 

1 

2 ; 

2 

1 (per engine). 

1 or 0.5 for airplanes op­
erated under 
§125.226(f). 

2 .-. 

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 

0.2% of full range. 

0.3 °C. 

1ft+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. 1 1 

For airplanes fitted with multiple or split surfaces, 
a, suitable combination of inputs is acceptable 
in. lieu of recording each surface separately. 
The control surfaces may be sampled :alter-
natety to produce the sampling interval of 6 . 5 or 
0.25. ; 

A suitable combination of surface position sen­
sors J? acceptable in lieu of recoding 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 rwith;,multiple or split surfaces, 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 tb produce the sampling in­
terval, of 0.5. 

Flap position and cockpit contrCl may each be 
sampled alternately at 4 second intervals, to 
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-

• onds. r •"-
Turbo-jet—2 discretes enable the 3 states to be 

determined. 
Turbo-prop—1 discrete. 

Discretes should, shew which systems are en­
gaged and which primary modes are controlling 
the flight path and speed of the aircraft. 

For autoland/category 3 operations, each radio al­
timeter should be recorded, but arranged so 
that at least one is recorded each second. 

Full Range 

Full Range 

Full Range 

Full Range 



APPONDIX 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 I RANGE ACCURACY (SENSOR INPUT) SECONDS PER SAMPLING 
INTERVAL RESOLUTION REMARKS 

2 7 . LOCALIZER DEVIATION, 
MLS AZIMUTH,,OR GP.S 
LATERAL DEVIATION. 

2 8 . GLIDESLOPE-DEVIATION,.. 
f\ MLS ELEVATION, OR G P S 

VERTICAL DEVIATION: 

2 9 . MARKER BEACON PAS­
SAGE. 

3 0 . MASTER WARNING ....... 

3 1 . 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, EACH SYSTEM. 

3 4 . GROUNDSPEED 

3 5 ; G P W S (GROUND PROXIMR 
ITY WARNING SYSTEM). 

3 6 . LANDING GEAR POSITION 
OR LANDING.GEAR COCKPIT , 

.CONTROLSELECTION. • 
3 7 . DRIFT ANGLE 
3 8 . WIND SPEED AND DIREC­

TION. 
3 9 . LATITUDE AND LONGITUDE 

4 0 : STICK SHAKER AND PUSH­
ER ACTIVATION. . 

41/WINDSHEAR DETECTION .. 
• , ' . • • > . - . ..i . .'• 

4 2 . THROTTLE/POWER LEVER 
POSITION. 

43..ADDITIONAL ENGINE PA-. 
RAMETERS. 

+ / V 4 0 0 MJCROARNPS BR 
> AVAIIABLE SENSOR RANGE 

AS INSTALLED + / - 6 2 0 . 

+ / - 4 0 0 MJCRQARNPS OR 
, AVAILABLE SEISPR RANGE 
AS INSTALLED. 0 . 9 TO. 

+ 3 0 ° 

DISCRETE "ON" OR "OFF' .... 

DISCRETE......:..:: 

DISCRETE "AIR" OR 
"GROUND".' 

AS INSTALLED 

DISCRETE OR AVAILABLE 
SENSOR RANGE, "LOW" OR 
"NORMAL". 

AS INSTALLED 

DISCRETE, "WARNING1' OR 
"OFF". 

DISCRETE 

AS INSTALLED 
AS INSTALLED 

AS INSTALLED •. 

DISCRETE(S) "ON" OR "OFF" 

DISCRETE "WARNING" OR 
"OFF-: 

FULL RANGE 

AS INSTALLED 

AS INSTALLED. + / - 3 % REC­
OMMENDED.. , 

AS INSTALLED + / - 3 % 
RECOMMENDED ....... 

AS INSTALLED ........ 

+1-6% . 

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 . 2 5 RECOMMENDED). 

2 OR 0 .5 FOR AIRPLANES OP­
ERATED UNDER 
§ 125.226(F). 

2 1.:... ..• 

1 

* ;,- ...,.:.........::....:;....:. 

4 ........ 

4 .'. 

4 . . . , : v . . v . . , . , . . . y . . . „ .'. 

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 V 

0 . 0 0 2 V OR AS INSTALLED 

2 % OF FULL RANGE 

2 % OF FULL RANGE 

FOR AUTOIAND/CATEGORY 3 OPERATIONS, EACH SYSTEM 
SHOULD BE RECORDED BUT ARRANGED SO THAT AT 
LEAST ONE I$. 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
C O R D E D . A 

FOR AUTOIAND/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' 
WARRITNG THAT CAHRIDT 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, MNLESS RE­
CORDER CAPACITY IS LIMITED IN WHICH CASE A SINGLE 
DISCRETEFOR.ALL MODES IS ACCEPTABLE. , :; 

A SUITABLE COMBINATION OF DISCRETEIS, SHOULD BE RE­
CORDED./ .-• V . ' \ ' \ ' , - > -- . . 7 -

PROVIDED BY THE.PRIMARY NAVIGATION SYSTEM REF­
ERENCE.,, WHERE CAPACITY PERMITS LATITUDE/ 

, JONGTITUDE RESOLUTION SHOULD BE 0 . 0 0 0 2 ° . 
A SUITABLE COMBINATION OF DISCRETES TB DETERMINE 

ACTIVATION. 

FOR AIIPLANESWITHNON-MECHANICALLY LINKED COCKPIT 
ENGINE CONTROLS! '. •". 

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. ''• 

i 



4 4 . Traffic Alert and Colli­
sion Avoidance System 
(TCAS) . 

4 5 . DME 1 and 2 Distance 
4 6 . Nav l a n d 2 Selected 

Frequency. 
4 7 . Selected barometric 

setting. 
4 8 . Selected Altitude 
4 9 . Selected speed 
5 0 . Selected Mach , ,. 
5 1 . Selected vertical speed 
5 2 . 1 Selected heading 
5 3 . Selected flight path ..... 
5 4 . Selected decision 

he ight ' ' 
5 5 . EFIS display format 

5 6 . Mutti-funotlon/Ehgine 
Alerts Display format. 

5 7 J Thrust command .... 
5 8 . Thrust target 
59. Fuel quantity in C G 

• trim tank. 
6 0 i Primary Navigation 

System Reference. 

611 Ice Detection 

6 2 . Engine Warning1 each :' 
engine vibration. 

6 3 : Engine;warhing each 
engine over temp. 

6 4 . Engine warning each 
engine oil pressure low. 

6 5 . Engine warning each 
engine over speed. 

6 6 . Yaw Trim Surface Po­
sition. :.-

6 7 . Roll.-Trim Surface Posi­
tion. 

6 8 . Brake Pressure (left 
and right). 

Discretes 

0 - 2 0 0 NM , 

Fuji range., 

Full'range., 

Full range.. 
Fuir range. 
Full range. 
Full range. 
Full range. 
Full range. 
Full range. 

Discrete^) 

Discrele(s) 

Full range 
Full range 
Full range 

Discrete GPS, INS, 
VOR/DME, MLS, 
Loran C , Omega, Lo­
calizer GlideslOpe. 

Discrete "ice" or "no 
Ice". 

Discrete..;..:...::..,. 

Discrete ;.......^:.......„.^. 

Discrete 

Discrete 

Full Range 

As Installed 

As installed 
As installed 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+1-5% 
+ / - 5 % 

+1-5% 
+ / - 5 % 

W - 5 % 

+1-2% 
+1-2% 
+ / - 5 % 

Full Range, 

As installed 

+ / - 3 % Unless Higher 
Accuracy Uniquely 
Required. 

+ M 3 % Unless Higher 
Accuracy Uniquely 
Required. 

+i-s% ...„..:.....:;....;.... 

4 

4 ..-

( 1 per 6 4 sec.) 

1 . . . 

1 \ : . J . „ 
1 

1 

1 

1 

6 4 

4 ; 

4 

2 

4 

( 1 per 6 4 sec.) 

4 

A suitable combination 
of discretes should be 
recorded to determine 
the status of-Coni-
blned Control, Vertical 
Control, Up Advisory, 
and Down Advisory, 
(ref. ARINC Char­
acteristic 735 Attach­
ment 6 E . T C A S VER­
TICAL RA DATA 
O U T P U T WORD.) . 

1 NM 

0 . 2 % of full range. 

1 0 0 ft. • 
1 knot. 
. 0 1 . 

1 0 0 ft/min. 

r . 
1 ft. 

2 % of full range. 
2 % of full range. 
1 % of full range. 

p.3% of fullrange. 

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, fail, 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. 



A p p e n d i x E t o P a r t 1 2 5 — A i r p l a n e F l i g h t R e c o r d e r S p e c i f i c a t i o n — C o n t i n u e d 

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 (tie 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 H d a t a r e c o r d e d m u s t b e c o r r e l a t e d In t i m e t o witrjln o n e s e c o n d : 

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 

6 9 . B r a k e P e d a l A p p l i c a ­

t i o n ( l e f t a n d r i g h t ) . '"-'<••' 

7 0 . ' Y a w o r s i d e s l i p a n g l e . . 

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 . : 1 

7 2 . d e - i c i n g O r a n t n d i h ' g 

s y s t e m s e l e c t i o n . 

7 3 . C o m p u t e d c e n t e r d f v 

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 . " i 

7 6 . A P U 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 6 . L o s s o f c a b i n p r e s s u r e 

7 9 . C o m p u t e r f a i l u r e ( c r i t i -

c a l flight a n 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 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 ) . 

8 2 . 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 . 

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 - T r o l l . 

8 4 . C o c k p i f c t r i r r i c o n t r o l 

i n p u t . p o s i t i o n - t 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 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 , . v . . -

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 . 

D i s c r e t e o r A n a l o g " a p ­

p l i e d " o r " o f f " . 

F u l l R a n g e 

D e c r e t e " o p e n " o r 

" c l o s e d " . 

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 r e t e " o p e n " o r 

" c l o s e d . 

F u l l r a n g e 

D i s c r e t e " l o s s " o r " n o r ­

m a l * " , v 

D i s c r e t e ' ' f a i l 1 ' o r " n o r -

i r h a l " . 

D i s c r e t e ( s ) " o n " o f " o f f ' 

D i s c r e t e ( s ) " o n " 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 

i F u l l 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 

+ / - 5 % ( A n a l o g ) 

+ / - 5 % 

+ / - 5 % 

+ 7 - 5 % V. 

+ / - 5 % 

+ / - 5 % 

+ / 5 % ; . 

+ / - - 5 % ' 

+ / - 5 % 

+ / - 5 % 

1 

4 . 

4 . 

( 1 p e r 6 4 s e c ; ) 

1 . . 

4 . ' ' 

4 . 

0 : 5 

0 , 5 ° . 

1 % o f f u l l r a n g e . 

1 0 0 p s i . 

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 t 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 . 

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

E a c h b u s . 

E a c h b u s . 

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 . 

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 . 

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 . 

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 f l a p 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 . 



88. All cockpit flight control 
input forces (control 
wheel, control column, 
rudder pedal). 

Full Range 
Control wheel + / - 7 0 
lbs. 

. : Control Column +/ 
- 8 5 lbs 
Rudder pedal + / -165 

For (ly-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 seconds to produce 
the sampling interval of 1. 
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PART 129-OPERATIONS: FOREIGN -
AIR CARRIERS AND FOREIGN 
OPERATORS OF UNREGISTERED 
AIRCRAFT ENGAGED IN COMMON 
CARRIAGE 

8. The authority citation for part 129 
continues to read as follows: 

Authority: 4 9 U S C 1 0 6 ( 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 first sentence of paragraph (b) 
is revised to add reference tonew 
§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 personmay operate an aircraft 
under this part that is registered in the 
United States unless it is equipped with 
one or more approved flight recorders 
that use a digital method of recording 
and storing data and a method of readily 
retrieving that data from the storage, 
medium. The flight data recorder must 
record the parameters that would be 
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 
requiredby .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: 4 9 U S C 1 0 6 ( g ) , 4 0 1 1 3 , 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 - 4 4 7 1 3 , 4 4 7 1 5 -

4 4 7 1 7 , 4 4 7 2 2 . 

12. Section 135ll52(a) is revised to 
read as follows: 

§135.152 Flight recorders. 

(a) Except as provided in paragraph 
(k) of this section, no person may 
operate under this part a multirengine, 
turbine-engine powered airplane or 
rotorcraft having a passenger seating 
configuration, excluding any required 
crewmembers seat, 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 therange, accuracy, 
resolution,, and recording intervals as 
specified. The recorder shall retain no 
less than 25 hours of aircraft operation. . 
* * * * * 

§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 29,1459, 
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) O n which the flight recorder 

models and their installations are the 
same; and 

(iii) On which there are no differences 
in the 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 y i . I' • ' 

(iii) 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.;: 
* * " * ' * • ~*~* -'. . . 

15. In § 135.152, new paragraphs (h), 
(i), and (j) and (k) are added to read as 

- follows: ' - - ; • * * * * * 
(h) The operational parameters 

required to be recorded by digital flight 
data recorders requiredby paragraphs (i) 
and (j) of this section are as follows, the 
phrase "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 flightcrew-

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

(5) Normal acceleration (Vertical); 
(6) Pitch attitude; 
(7) Roll attitude; 
(8) Manual radio transmitter keying, 

orCVR/DFDR synchronization 
reference; 

(9) Thrust/power of each engine— 
primary flight crew reference; 

(10)i 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; 

(18) Lateral acceleration; : 

. (19) Pitch trim surface position or 
parameters of paragraph (h)(82) of this 
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 this 
section apply); . . 

(22)-Each Thrust reverser position (or 
equivalent for propeller airplane); • ~ 

(23) Groundspoiler position or speed-
brake selection (except when parameters 
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OF PARAGRAPH ( H ) ( 8 7 ) OF THIS SECTION 
APPLY); ,. 

( 2 4 ) OUTSIDE OR TOTAL AIR TEMPERATURE; 
( 2 5 ) AUTOMATIC FLIGHT CONTROL SYSTEM 

( A F C S ) MODES AND ENGAGEMENT STATUS, 
INCLUDING AUTBTHROTTLE; . 

( 2 6 ) RADIO ALTITUDE (WHEN AN •' .:• 
INFORMATION SOURCE IS INSTALLED); * 

( 2 7 ) LOCALIZER DEVIATION, M L S ; 
AZIMUTH: , 1 " -

( 2 8 ) GLIDESLOPE DEVIATION, M L S - :< 
ELEVATION; . • • : 

( 2 9 ) MARKER BEACON PASSAGE;... :' -
( 3 0 ) MASTER WARNING; 
( 3 1 ) AIR/GRDUHD SENSOR (PRIMARY ' 

AIRPLANE SYSTEM REFERENCE NOSE"OR MAIN 
GEAR);. \ - ; F : - • - > ± ..' .. 

( 3 2 ) ANGLE OF ATTACK (WHEN ; 

INFORMATION SOURCE;IS INSTALLED); .-
( 3 3 ) HYDRAULIC PRESSURE LOW (EACH 

SYSTEM); 
( 3 4 ) GROUND SPEED (WHEN AN : 

INFORMATION SOURCE IS INSTALLED); 
( 3 5 ) GROUND PROXIMITY WARNING :, , 

SYSTEM; . J _ -
( 3 6 ) LANDING GEAR POSITION OR LANDING 

GEAR COCKPIT CONTROL SELECTION; 
( 3 7 ) DRUTANGLE (WHEHIAN INFORMATION 

SOURCE IS INSTALLED); _ ^ _: . 
( 3 8 ) WIND SPEE&AND DIRECTION (WHEN 

AN INFORMATION SOURCE IS INSTALLED); * 
( 3 9 ) LATITUDE AND LONGITUDE (WHEN AH 

INFORMATION SOURCE IS INSTALLED); :r 
( 4 0 ) STICK SHAKER/PUSHER (WHEN AN 

INFORMATION SOURCE IS INSTALLED); 3 
( 4 1 ) WINDSHEAR (WHEN AN INFORMATIPN 

SOURCE IS INSTALLED); O - ^ 
{ 4 2 ) TBROTTIE/POWER LEVER POSITION; 
( 4 3 ) ADDITIONAL ENGINE PARAMETERS (AS ; 

DESIGNATED IN APPENDIX E OF THIS PART); ; 
( 4 4 ) TRAFFIC ALERT AND COLLISION 

AVOIDANCE SYSTEM; R 

( 4 5 ) D M E 1 AND 2 DISTANCES; 1 ' - ' . 
( 4 6 ) NAV 1 AND 2 SELECTED FREQUENCY; ... 

. ( 4 7 ) SELECTED BAROMETRIC SETTING (WHEN 
AN INFORMATION SOURCE.IS INSTALLED);; 

( 4 8 ) SELECTED ALTITUDE (WHEN AN 
INFORMATIPN SOURCE IS INSTALLED); 

( 4 9 ) SELECTED SPEED (WHEN AN . 
INFORMATION SOURCE IS INSTALLED); 

( 5 0 ) SELECTED MACH (WHENAN 
INFORMATION SOURCE IS INSTALLED); 

( 5 1 ) SELECTED VERTICAL SPEED (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 5 2 ) SELECTED HEADING (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 5 3 ) SELECTED FLIGHT PATH (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 5 4 ) SELECTED DECISION HEIGHT (WHEN 
AN INFORMATION SOURCE IS INSTALLED); 

( 5 5 ) E F I S DISPLAY FORMAT; 

( 5 6 ) MULTI-FUNCTIORI/ENGINE/ALERTS 
DISPLAY FORMAT; 

( 5 7 ) THRUST*COMMAND (WHEN AN 
INFORMATION SOURCE IS INSTALLED); 

( 5 8 ) THRUST TARGET (WHEN AN 
INFORMATION SOURCE IS INSTALLED^ 

( 5 9 ) FUEL QUANTITY IN C G TRIM TANK c 
(WHEN AN INFORMATION SOURCE IS : 

INSTALLED); . r 
( 6 0 ) PRIMARY NAVIGATION SYSTEM 

REFERENCE; 
( 6 1 ) ICING (WHEN AN INFORMATION 

SOURCE IS INSTALLED); - . 
( 6 2 ) ENGINE WARNING EACH ENGINE 

VIBRATION (WHENAXIINFARMATION>OURCE 
IS INSTALLED); ••- -

( 6 3 ) ENGINE WARNING EACH ENGINE OVER 
TEMP, (WHEN AN INFORMATION SOURCE IS 
INSTALLED); 

( 6 4 ) ENGINE WARNING EACH ENGINE OIL 
PRESSURE LOW (WHEN AN INFORMATION 
SOURCE IS INSTALLED); 
• ( 6 5 ) ENGINE WARNING EACH ENGINE OVER 

SPEED (WHEN AN INFORMATION SOURCE IS 
INSTALLED; ' • 

( 6 6 ) YAW TRIM SURFACE POSITION; 
( 6 7 ) ROLL TRIM SURFACE POSITION; 

... ( 6 8 } BRAKE PRESSURE (SELECTEDSYSTEM); 
. ( 6 9 ) BRAKE PEDAL APPLICATION (LEFT AND 

RIGHT); . "' . 
; ( 7 0 ) YAW OR SIDESLIP ANGLE (WHEN AN. 

INFORMATION SOURCE.IS INSTALLED); 
( 7 1 ) ENGINE :BLEED VALVE POSITION -

(WHEN AN INFORMATION SOURCE IS / 
INSTALLED); ? 

(72) DE-ICING OR ANTI-ICING SYSTEM.; 
SELECTION (WHEN AN INFORMATION SOURCE 
IS INSTALLED); ^ 

( 7 3 ) COMPUTED CENTER OF GRAVITY 
(WHEN AN INFORMATION SOURCE IS, 
INSTALLED); 

( 7 4 ) A C ELECTRICAL BUS STATUS;; 
( 7 5 ) D C ELECTRICAL BUS STATUS;, 
( 7 6 ) A P U BLEED VALVE POSITION (WHEN 

AN.INFORMATION SOURCE ISINSTALLED); 
; ~ ( 7 7 ) HYDRAULIC PRESSURE (EACH SYSTEM); 

_ ( 7 8 ) LOSS OFCABIN PRESSURE; 
( 7 9 ) COMPUTER FAILURE; 
( 8 0 ) HEADS-UP DISPLAY (WHEN AN 

^INFORMATION SOURCE IS INSTALLED); 
( 8 1 ) PARA-VISUAL DISPLAY (WHEN AN ". 

INFORMATION SOURCE IS INSTALLED); 
( 8 2 ) COCKPIT TRIM-CONTROL INPUT 

POSITION—PITCH; 
( 8 3 ) GOCKPITTRANI CONTROL INPUT 

• POSITION—ROLL; 
• ( 8 4 ) COCKPIT TRIM CONTROL INPUT 

POSITION—YAW; 
( 8 5 ) TRAILING EDGE FLAP AND COCKPIT 

FLAP CONTROL- POSITION; 
( 8 6 ) LEADING EDGE FLAP AND COCKPIT 

FLAP" CONTROL POSITION; 

( 8 7 1 GROUND-SPOILER POSITION AND 
SPEED BRAKE SELECTION; AND 

( 8 8 ) ALL COCKPIT FLIGHT CONTROL INPUT 
FORCES (CONTROL WHEEL, CONTROL COLUMN, 
RUDDER PEDAL).. - , 

(1) FOR ALL TURBINE-EHGINE POWERED 
AIRPLANES WITH a SEATING CONFIGURATION, 
EXCLUDING ANY REQUIRED~CREVTMIEMBER 
SEAT, OF 1 0 TO 3 0 PASSENGER SEATS, 
MANUFACTURED AFTER AUGUST 1 8 , 2 0 0 0 — 

, ( 1 ) T H E PARAMETERS LISTED IN .. 
PARAGRAPHS (H) (1 ) THROUGH ( H ) ( 5 7 ) OF THIS 
SECTION MUSTBE RECQRDEDWITBIN THE 
RANGES, ACCURACIES, RESOLUTIONS, AND 
RECORDING INTERVALS SPECIFIED IN 
APPENDIX F OF THIS PART. 

( 2 ) CBMRJNENSURATE^WITH THE CAPACITY 
OF THE RECORDING SYSTEM, ALL ADDITIONAL 
PARAMETERS FOR WHICH INFONHATION 
SOURCES ARE INSTALLED AND. WHICH ARE 
CONNECTED TO THE RECORDING SYSTEM MUST 
B E RECORDED WITHIN THE RANGES,-
ACCURACIES, RESOLUTIONS, AND SAMPLING 
INTERVALS SPECIFIED IN APPENDIX F OF THIS 
PART. 

fj) FOR ALL turbineTengine-POWERED: 
AIRPLANES WITH A SEATING CONFIGURATION,,, 
EXCLUDING ANY REQUIRED CREWMEMBER-
SEAT, OF 1 0 TO 3 0 PASSENGER SEATS, THAT ARE. 
MANUFACTURED AFTER AUGUST.I9, 2 0 0 2 THE 
PARAMETERS LISTED IN PARAGRAPH (A)(1) -
THROUGH ( A ) ( 8 8 ) OF THIS SECTION MUST B E 
RECORDED WITHIN M E RANGES, ACCURACIES, 
RESOLUTIONS, AND RECORDING INTERVALS 
SPECIFIED IN APPENDIX F OF THIS PART 

(K) FOR AIRPLANES MANUFACTURED BEFORE 
AUGUST 1 8 , 1 9 9 7 THE FOLLOWING AIRPLANE 
;TYPE NEED NOT COMPLY WITH THIS SECTION: 
DEHAVILLANDDHC-6. 

Apendix B to Part 135—[Amended] 

1 6 . IN APPENDIX B TO PART 1 3 5 , 
AIRPLANE FLIGHT RECBRDER^SPECIFICATIONS, 
IN THE "RANGE" COLUMN, THE FIRST ENTRY 
IS AMENDED B Y REMOVING ME-PHRASE " 8 
HR M I N I M U M " AND ADDING THE PHRASE 
" 2 5 HR M I N I M U M " IN ITS PLACE. 

Appendix C to Part 135—[Amended] 

1 7 . I N A P P E N D I X C TO PART 1 3 5 , . 
HELICOPTER FLIGHT RECORDER 
SPECIFICATIONS, IN THE "RANGE" COLUMN, 
THE FIRST ENTRY IS AMENDED B Y REMOVING 
THE PHRASE " 8 HR MINIMUM" AND.ADDING 
THE PHRASE " 2 5 HR MINIMUM" IN ITS 
PLACE. 

1 8 . APPENDIX F TO PART 1 3 5 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 state conditions. 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, 

fi?; Pressure Altitude 

3. Indicated airspeed or 
Calibrated airspeed. 

A, Heading (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 oh Each 
Engine—primary flight . 
crew reference.. 

10. Autopilot Engagement: 
11. Longitudinal Accelera­

tion. 

12a. Pitch Corttrol(s) posi­
tion (non-fly-by-wire sys-

. terns. • 

12b. Pjtch:Control(s) posi-, 
tioh (fly-by-Wire systems). 

13a. Lateral Control posi-. 
tion(s) (non-fly-byrwire). 

13b, Lateral Control posj-
tidn(s) (fly-by-wire). 

24 Hrs, 0 to 4095 

-1000 ft to max certifi­
cated altitude of air­
craft. +5000 ft . 

50 KlAS or minimum 
value to Max Vso+ and 
VOTto.1.2 V. D . 

0-360° and Discrete 
"trUeV or "mag". 

-3gto +6g 

+/-75% . . „ . . 

+/-18Q 0 0 

On-Off (Discrete) 
None J r . 

Full Range Forward 

Discrete "on" or "off" 
+/-1g........;...:..;...... 

Full Range 

Full Range 

Full Range 

+/-0.125%Per,.Hour ..,. 

+/-100to+/-700ft . . . 
(see table, TSO 
C124aorTSO C5iaj. 

+/-5% and+/-3%.. 

+ / - 2 8 

Full range 

*l-r 1% of max range 
excluding datum error 
of+/-5%. 

+/-2° ... 

+ / - 2 0 . . . , , . . , . . . ;„ . . . . . . . .„ . . . . , 

+1-2% 

+/-1.5% max. range ex­
cluding datum error of 
+/-'5%. 

+/-2° Unless Higher 
Accuracy Uniquely 
Required. 

:+/-2° Unless Higher 
Accuracy. 

+/-2° Unless. Higher 
Accuracy Uniquely,: 

; Required. 

+/-2° Unless Higher 
. Accuracy Uniquely re-

, quired. 

4 ...... 

1 ...... 

'1 ...... 

1 ...... 

0.12$ 

1 or 0.25 for airplanes 
operated under 
§135.1620)-

tor 0.5 for airplanes op­
erated under 
§135.152Q). . 

i :....;..„.::ir... 

1 (per engine) 

1. : 
0.25 

0.5 or 0i?5 for airplanes 
; operated under . 
; §135.152(j). ., 

0.5 or 0.25 for airplanes 
operated under 
§135.152(j). :• 

0.5 or 0.25 for airplanes 
operated under 
§135.152(j). , . 

0.5 or 0.25 for airplanes 
operated under 
§135.1520). 

1 sec ...... 

5'to 35" ......... 

1 kt ; ; . . . . . .„ . . . 

0.5° 

6.004g. c 

p.5° 

0.5° ....... .......... 

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; 

UTp 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
puter when practicable. 

When true Or magnetic heading can be.selected 
> as 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 brie discrete 
acceptable for all transmission provided the 
GVR/FDR system complies with TSO C124a 
CVR synchronization requirements (paragraph 
4.2.1 ED-55)*1 ^ 

sufficient parameters (e.g., EPR. N1 or Torque, 
NP) as appropriate to the particular engine be 
recorded to.determine power in forward and re-

:: verse thrust, Including potential bverspeed con­
ditions. l\ •'•! 

For airplanes that riaye a flight control break 
,away capability that allows either pilot to oper­
ate the controls independently, record both con­
trol inputs. The control Inputs maybe sampled 
alternately once per second to produce the 
sampling interval of 0.5 or p.25, as-applicable: 

For airplanes that have a flight control break 
away •capability that allows either, pilot to oper­
ate the controls independently, record bom. con-

\ trol inputs. The control inputs may be sampled 
alternately once per second' to produce the 
sampling intereval of 0.5 or 0.26, as applicable. 



14a. Yaw Control posi-
tlon(s) (non-fly-by-wire). 

14b. Yaw Control posh 
tion(s) {fly-by-wire). 

15. PitctiContrbl Sur-
face(s) Position. 

16. Lateral Control Sur­
face's) Position. 

17. Yaw .Control Surface(s) 
Position. 

18. Lateral Acceleration .... 

.19. Pitch Trim Surface P o ­
sition. 

20. Trailing: Edge Ftap 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. Autopilot/Autothrottle/ 
AFCS Mode and En-

: gagement Status. 
26. Radio Altitude 

Full Range 

+ / -1g 

FuN. Range 

Full Range or Each Po-. 
sition (discrete). 

Full Range or Each Dis­
crete Position. 

Stowed, in Transit, and 
reverse (Discrete). 

Full Range or Each Po­
sition (discrete).. 

-50°C to +90°C 

A suitable combination 
. . of discretes. 

+ / -2° Unless Higher 
Accuracy Uniquely 
Required. 

+ / -2° Unless Higher 
Accuracy Uniquely 

. Required. 
+ / -2° Unless Higher 

Accuracy Uniquely 
Required. 

+ / - 2 0 Unless Higher 
Accuracy Uniquely 
Requjred. 

+/-^2° Unless Higher 
Accuracy Uniquely 
Required. 

+ / -1 .5% max. range ex­
cluding datum error of 
+ / -5%. 

+/n 3% Unless Higher : 

Accuracy Uniquely 
Required, 

+ / -3° or as Pilot's Indi­
cator. 

+ / - 3 8 or as Pilot's Indi­
cator and sufficient to 
determine each dis- : 
crete position. 

+ / -2° Unless Higher 
Accuracy. Uniquely 
Required. 

+ / - 2 0 C ............... 

- 2 0 ft to 2,500 ft + / - 2 f t o r , + / - 3 % 
Whichever Is Greater 
Below 500 ft and +/ 

- - 5 % Above 500 ft. 

0-5 or 0.25 for airplanes 
operated under 
§135.152(j).. 

0.5 

0.5 or 0.25 for airplanes 
operated under 
§135.152(j). 

0.5 or 0.25 for airplanes 
operated under 
§135.152(j). 

0.5 ..... 

0.25 .......... 

1 . . , . l . . . ; . . . . v . . : . 

2 

2 

1 (per engine 

1 0.5 for airplanes oper­
ated under 
§135.1520). 

2 

1 

1 

0.2% of full range 

1 ft +5% above 500 ft 

For-airplanes, that have a flight control break 
, away capability thai allows either pilot to oper--
ate Ihe 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 airplanes fitted with multiple or split surfaces,] 
a suitable combination of inputs Is acceptable} 
in lieu of recording each surface spearately.f 
The control surfaces rnay be sampled alter-: 
nately to produce the sampling interval of 0.5 on 
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 each sur^ 
(ace separately: The 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. - ; 

Left arid right sides, or 1 flap position and cockpit 
control may each be sampled at 4 second inter-: 
vals, so as. to give a data point every 2 sec­
onds. 

Turbo-jet—2 discretes enable the 3 states to be; 
determined . 

Turbo-prop—1 discrete \ , 

Discretes should show which systems are en-. 
gaged and which primary modes are controlling; 
the flight path and speed of the aircraft. . , . \ 

For autoland/category 3 operations. Each radio? 
altimeter should be recorded, but arranged so; 
that at least One is recorded each second. ' .) 

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 

Full Range 

Full Reinge 

Full Range 

FullRange 



Appendix F to Port 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. 

2 7 . LOCALIZER DEVIATION, 
MLS AZIMUTH, OR G P S . 
LATERAL: .DEVIATION. 

2 8 . GLIDE/SLOPE DEVIATION, 
MLS ELEVATION, OR G P S 
VERTICAL DEVIATION. 

2 9 . MARKER BEACON PAS­
SAGE. . 

3 0 . MASTER WARNING .„,...; 

3 1 . AIR/GROUND SENSOR (PRI­
MARY AIRPLANE SYSTEM 
REFERENCE HOSE OR MAIN 
GEAR). 

3 2 . ANGLE OF ATTACK (IF 
' MEASURED DIRECTLY). 

3 3 . HYDRAULIC PRESSURE 
LOW, EACH SYSTEM, 

3 4 . GROUHDSPEED 

3 5 . G P W S (GROUND PROXIM-. 
ITY WARNING SYSTEM).' 

3 6 . LANDING GEAR POSITION 
OR LANDING GEAR COCKPIT 
CONTROL SELECTION. 

3 7 . DRIFT ANGLE 
3 8 . WIND SPEED AND DIREC­

TION. • 
3 9 . LATITUDE AND LONGITUDE 

4 0 . STICK SHAKER AND PUSH­
ER ACTIVATION. 

4 1 . WINDSHEAR DETECTION ... 

4 2 . THROTTLE/POWER LEVER 
POSITION. 

4 3 . ADDITIONAL ENGINE PA­
RAMETERS. 

+ / - 4 Q 0 MICROAMPS OR 
AVAILABLE SENSOR RANGE 

" AS INSTALLED + / - 6 2 ° 4 ' 

+ / - . 4 0 0 MICROAMPS'OR 
AVAILABLE SENSOR RANGE 
AS INSTALLED. ! ' 

0.9;TO + 3 0 ° „.....,. 

DISCRETE "ON" OR "OFF' 

DISCRETE 
•\>. ••••• 

DISCRETE •"AIR?' OR 
: , "GROUND'?: • . 

AS INSTALLED;, 

DISCRETE OR AVAILABLE 
SENSOR RANGE,- ''LOW" OR 

• • "NORMAL". 
ASINSTATLED ..«.....'... 

DISCRETE "WARNING" OR 
"OFF. ' 

DISCRETE 

AS INSTALLED .. . . . . 
AS INSTALLED 

AS INSTALLED 

DISCRETE® "ON" OR "OFF' 

PISCRETE "WARNING" OR 
"OFF'. 

FULL RANGE 

AS INSTALLED 

AS INSTALLED + / - 3 % REC­
OMMENDED.. 

AS INSTALLED . + ( - 3 % REC­
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 (Q.25 RECOMMENDED.) 

2 OR 0 . 5 FOR AIRPLANES OP­
ERATED UNDER 
§ 1 3 5 . 1 5 2 0 ) . 

2 

1 .. . . 

1 

4 ... '. .' 

4 

4 

4 

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° . V ? V 
1 KNOT, AND 1.0°. .'. 

0 . 0 0 2 ° , OR AS INSTALLED 

2 % OF FULL RANGE 

2 % OF FULL RANGE 

FORAUTOLAND/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. 

FOR AUTDLAND/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 ARTD 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. " V ; ' 1 "-. . 

PROVIDED BY THE PRIMARY NAVIGATION SYSTEM REF-
< ERENCE. WHERE CAPACITY'' PERRNITS LATITUDE/LON­

GITUDE RESOLUTION SHOULD BE 0 . 0 0 0 2 ° . : 

A SUITABLE COMBINATION OF DISCRETES TO DETERMINE 
, ACTIVATION. \ 

FOR AIRPLANES WITH NON-MECHANICALLY LINKED COCKPIT 
ENGINE CONTROLS. "• y-

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 
( T C A S ) . 

4 5 . DME 1 AND 2 DISTANCE 
46. NAV 1 AND 2 SELECTED 

FREQUENCY. 
4 7 . SELECTED BAROMETRIC 

SETTING. 
48 . SELECTED ALTITUDE ...» 

,49:.SELECTED SPEED 
50. SELECTED.MACH 
5 1 . SELECTED VERTICAL SPEED 

. 5 2 . SELECTED HEADING 
5 3 . SELECTED FLIGHT PATH 
5 4 . SELECTED DECISION 

HEIGHT. 
5 5 . E F I S DISPLAY FORMAT 

56.. MULTI-FUNCTION/ENGINE 
ALERTS DISPLAY FORMAT. 

5 7 . THRUST COMMAND .... 
5 8 : THRUST TARGET 
5 9 , FUEL QUANTITY IN C G 

TRIMTANK. 
60. PRIMARY NAVIGATION 

SYSTEM REFERENCE. 

6 1 . ICE DETECTION 

62.ENGINE WARNING EACH 
ENGINE VIBRATION. 

6 3 . ENGINE WARNING EACH 
ENGINE OVER TEMP­

E R ENGINE WARNING EACH 
ENGINE OIL PRESSURE LOW. 

6 5 . ENGINE WARNING EACH 
ENGINE OVER SPEED. 

66. YAW TRIM SURFACE PC~ 
SITION. 

67 . ROLL TRIM SURFACE POSI­
TION. 

68. BRAKE PRESSURE (LEFT 
AND RIGHT). 

69. BRAKE PEDAL APPLICA­
TION (LEFT AND RIGHT). I 

70 . YAW OR SIDESLIP ANGLE ., 
. 7 1 . ENGINE BLEED VAIVE PO­

SITION. 

DISCRETES 

0 - 2 0 0 NM; 
FULL RANGE ., 

FULL RANGE 

FULL RANGE ... 
FGLL RANGE ... 
FULL RANGE ... 
FULL RANGE ... 
FULL RANGES.. 
FULL RANGE ... 
FULL RANGE ... 

DISCRETE(S) 

DLSCRETE(S) 

FULL RANGE 
FULL RANGE 
FULL RANGE 

DISCRETE G P S , INS, 
V O R / D M E . M L S , 
LORAN C , OMEGA, LO­
CALIZER GLIDESCOPE. 

DISCRETE "ICE" OR "NO 
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 % 
+ / - 5 % 
+ / - 5 % 
+ / - 5 % 
+ / - % 5 

+1-2% 
+1-2% 
+1-5% 

+1- 3 % UNLESS HIGHER 
ACCURACY UNIQUELY 

. REQUIRED. 
+ / - 3 % UNLESS HIGHER 

ACCURACY UNIQUELY 
REQUIRED. 

+ / - 5 % 

+/-5% : (ANALOG)' ..... 

+ / - 5 % 

4 
4 

(1 PER 6 4 SEC.) 

1 
1 :. 
1 

.-
1 
1 
64 

2 
4 
(1 PER 64 SEC.) 

4. 

1 . 

1 . 

1 . 

, 1 . 

2 

1 , . . . . . . . . . . . . „ . . . ; . . . 

1 

1 NM 

0.2% OF FULL RANGE. 

1 0 0 FT. 
1 KNOT. 
. 0 1 . 
1 0 0 FT./MIN. 
1 ° . 
1 ° . . • 
1FT. 

2 % OF FULL RANGE. 
2 % OF FULL RANGE. 
1 % OF FULL RANGE! 

0.3% OF FULL RANGE. 

0.3% OF FULL RANGE. 

0 .5° . 

A SUITABLE COMBINATION OF DISCRETES SHOULD BE RE­
CORDED TO DETERMINE. TR\E STATUS OF—COMBINED 
CONTROL, VERTICAL CONTROL, UP ADVISORY,. AND 
DOWN ADVISORY: (REF. ARINC CHARACTERISTIC 7 3 5 
ATTACHMENT 6 E , T C A S V E R T I C A L RA DATA 
O U T P U T WORD.) 

1, MILE. 
SUFFICIENT TO DETERMINE SELECTED FREQUENCY. 

DISCRETES SHOULD SHOW THE DISPLAY SYSTEM STATUS 
(E.G.,1 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 DISCRETES TO DETERMINE, 
THE PRIMARY NAVIGATION SYSTEM REFERENCE. 

TO DETERMINE BRAKING EFFORT APPLIED BY PILOTS OR BY 
AUTOBRAKES. 

TO DETERMINE BRAKING APPLIED BY PILOTS. 

4. 



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 

7 2 . DE-ICING OR ANTI-ICING 
SYSTEM SELECTION. 

7 3 . COMPUTED CENTER OF 
GRAVITY. ' 

7 4 . A C ELECTRICAL BUS STATUS 
7 5 . D C ELECTRICAL BUS STA­

TUS.- ' •'" '"" 
7 6 . A P U BLEED.VALYE POSI­

TION., 
7 7 . HYDRAULIC PRESSURE 

(EACH SYSTEM). 
7 8 . LOSS OF CABIN PRESSURE 

7 9 . COMPUTER FAILURE (CRITI­
CAL FLIGHT ARID ENGINE CON­
TROL SYSTEMS). 

80. HEADS-UP DISPLAY 
, (WHEN AN INFORMATION 

SOURCE IS INSTALLED). 
8 1 . PARA-VISIJAL DISPLAY 

(WHEN AN INFORMATION 
SOURCE IS INSTALLED). 

8 2 . COCKPIT TRIM CONTROL 
INPUT POSITION—PITCH. 

8 3 . COCKPIT TRIM CONTROL 
INPUT POSITIONS—ROLL. 

84. COCKPIT TRIM CONTROL 
INPUT POSITION—YAW. 

8 5 . TRAILING EDGE FLAP AND 
COCKPIT FLAP CONTROL POSI­
TION. .Y • 

86; LEADING EDGE FLAP AND 
, COCKPJT FLAP CONTROL POSI­
TION. 

87* GROUND SPOILER POSITION 
AND .SPEED BRAKE SELEC­
TION. 

88. ALL COCKPIT FLIGHT CONTROL 
INPUT FORCES (CONTROL 
WHEEL, CONTROL COLUMN, 
RUDDER PEDAL). 

DISCRETE "ON" OR "OFF" .... 

FULL RANGE 

DISCRETE "POWER" OR "OFF" 
DISCRETE "POWER" OR "OFF 

DISCRETE "OPEN" OR 
"CLOSED". 

FULL RANGE ..... 

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 + / - 7 0 
LBS.-. 
CONTROL COLUMN +/ 
- 8 5 LB 
RUDDER PEDAL + / - 1 6 5 
LBS 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+ / - 5 % 

+ / . - 5 % 

+ / V 5 % 

+ / - . 5 % 

4. , 

(1 PER 64 SECV 1 % OF FULL RANGE. 

0.5 

1 ... 

1 0 0 PSI. 

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 

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 
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 FIY-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 (HAT HAVE, A FLIGHT CONTROL BREAK AWAY CA-

: PABILITY THAT ALLOWS EITHER PILOT TO OPERATE THE 
CONTROL INDEPENDENTLY, RECORD BOTH CONTROL FORCE 

I 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. 28109) 

Issued in Washington, D.C. on July 9,1997. 
Barry J. Valentine, 
Acting Administrator. 
[FRBoc. 97-18514 Filed 7-10-&7; 3:03 pml 
BILLING CODE 4910-13-M 
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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-S9] 

BIN 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 1 5 , 
1 9 9 7 . 

Brenda D. Courtney, 
Manager, Aircraft and Airports Rules 
Division. 
[FR Doc. 9 7 - 2 2 2 6 2 Filed 8 - 2 0 - 9 7 ; 8 : 4 5 am] 
BILLING CODE 4910-13-M 



Corrections Federal Register 

Vol. 62, No. 177 

Friday, September 12, 1997 

This section of the FEDERAL REGISTER 
contains editorial corrections of previously 
published Presidential, Rule, Proposed Rule, 
and Notice documents. These corrections are 
prepared by the Office of the Federal 
Register. Agency prepared corrections are 
issued as signed documents and appear in 
the appropriate document categories 
elsewhere in the issue. 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Parts 121,125, and 135 

[Docket No. 28109; Amendment No. 121-
266,125-30,129-27,135-69] 

RIN 2120-AF76 

Revisions 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 "of . 

§121.344 [Corrected] 

5. On page 38378, in the third 
column, in § 121.344(a), in the second 
line "(l)"-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. On 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"(l)". 

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.". 

b. 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.". 
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24. On page 38399, in entry line 15., 
in the Remarks column, in the third 
line, "spearately." should read 
"separately.". 

25. On page 38401, in entry line 54., 
in the Accuracy (sensor input) column, 
"+/-%5" should read "+/-5%". 

26. On page 38402, in entry line 88., 
in the Remarks column, in the second 
line from the bottom, "second" should 
read "seconds". 
BILLING CODE 1505-01-D 



65202 Federal Register / VOL. 6 2 , NO. 238 / THURSDAY, D E C E M B E R 11 , 1997 / RULES AND REGULATIONS 

- - DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Part 121 

[Docket No. 28109; Amendment No. 121-
266] 

RIN 2120-AF76 

Revisions to Digital Flight Data 
Recorder Rules; Correction 

AGENCY: Federal Av ia t ion 
Admin is t ra t ion , D O T . 
ACTION: F ina l rule; correction. 

SUMMARY: T h e Federal Av ia t ion 
Admin is t ra t ion publ ished in the 
Federa l Register of Ju ly 17 ,1997 , a final 
rule requir ing that certain airplanes be 
equipped to accommodate addi t ional 
digital flight data recorder ( D F D R ) 
parameters. T h i s document corrects an 
error in the section that describes the 
parameters for certain turbine-engine-
powered airplanes w i t h 10—19-seats. 
DATES: Effective on December 11 ,1997 . 

FOR FURTHER INFORMATION CONTACT: 
Gary E. Davis , telephone (202) 2 6 7 -
8166. 

SUPPLEMENTARY INFORMATION: T h e 
Federal Av ia t i on Admin is t ra t ion 
publ ished in the Federa l Register of 
Ju ly 17 .1997 , a document requir ing that 
certain airplanes be equ ipped to 
accommodate addit ional digital fl ight 
data recorder ( D F D R ) parameters. U n d e r 
§ 121.344a, the range of parameters was 
incorrect ly referenced. T h i s correct ion 
corrects the ranges. 

In rule F R Doc 97-18514, pub l i shed 
on Ju ly 17, 1997, (62 F R 38362) make 
the fo l lowing correction. O n page 
38381, i n the first c o l u m n , paragraph 
(a)(1) , i n the second l ine, remove 
" 1 2 1 . 3 4 4 ( a ) ( l l ) " and add 
"121 .344(a ) (18 j " in its place. 

Issued in Washington. DC on December 8 , 
1 9 9 7 . 

Donald P. Byrne, 
Assistant Chief Counsel. 
[FR Doc. 9 7 - 3 2 4 5 0 Filed 1 2 - 1 0 - 9 7 ; 8 : 4 5 am) 
BILLING CODE 4910-13-M 


