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In reply refer to: A-95-25 through A-95-27 

Honorable David R. Hiason 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

On September 8,2994, a USk.Boeing 737.300, fight 427, was on a scheduled 
passenger fiight from Zhicago, Illinois, to Pittsburgh, Pennsylvania. Doring the 
approach t o  landing, the airplane suddenly rolled to Lhe left md pitched nlise dowa 
until it reached a nearly vertical attitude and struck the ground near fiquippa, 
Pennsylvania. The airplane was destroyed; the 5 mewmembers and 127 poasengers 
were fatally injured. The Safety Board’s investigatian of this accident is canthing, 
and the probable causes have not been determined. 

On March 3, 1991, a United Airlines Boeing 737-291, flight 585, was on a 
scheduled passenger fiight &om Denver to Colorado Spxings, Colorado As the 

pitched nose down, reaching a neatly vertical attitude before it et ruck  the gmmd. 
The airplane was destmyed; the five crewmembers ana 20 paSSi3ngerS were famy 
injured, In its report on this aceident, the National Transportatio~ Safety Board did 
not reach a determination of t h e  probable cause.’ 
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t airplane was completkg the turn to final ap+ach, it rolled rapidly to the right and 

1 

c 
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Both airplanes were equipped with a flight data recorder WDR). In each US&, 
however, the FDR did not provide needed information about airplane motion and 
flight control surface positions during the accident sequence. 

In. the Colorado Springs accident, five parametm-altitude, airspeed, heading, 
vertical acceleration, and microphone keying-were recorded by the FDR. h e n * ,  
regulations contained iri Title 14 of the Code of Fedeml Regulations (14 CE%) Part 
121.343 require these five gammekrs ia be recorded by IipRs on girpIanes that, like 
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the airplane involved in the Colorado Springa accident, were type certificabd prior 
CO October 1, 1969, and were manufactured (received an individual of 
airworthiness) prior to May 26, 19892 The FDR of the airplane involved in the 
Colorado Springe au5dent did not record (nor was it r e q u i d  to record) other 
parameters critical tu t h i s  accident investigation airplane pitch and roll attitude; 
engine fhtust values; lateral and longitudinal acEeleraffon; m n h l  wheel pgeition; 
rudder pedal position; and control surface positions, such aa rudder, aileron, a,nd 

In the AIiquippa accident, the accident airplape was &e same me, a Boeing 
737, butsthe airplane's IBDR system had been retrofitted with six additional 
parameters, in antidpation of the 1995 deadbe for these enhartcementa. However, 
the additional parametera did not indude ido~tio~'~cud'Cockpit  control position, 
aght  control surface positioxt, lateral aderation, or autopilot status parametem, 
which has hampered the Board's mntinuiug d d e n t  invedigation. In a public 
hearing on the accident, conducted by the safety B o d  in Pittabur& Pennsylvania, 
on Jamary 23-27,1995, wibsesses &om the FAA,'aiFcraftmarrufactuxera, and airhes 
agreed that additional FDR parametrsrs would have *&Mad the Board id 

Bad the airplanes involved in the Colorado Springs and Mquippa addenta 
been equipped with enhanced FD%, information~from ths additional pa"et.erg 
would have allowed the Safety Board to quiddyidentify any abnrrrmal control smrface 
movements, configuration changes, or autqilot status h g e e  that may have been 
inwlved in the loss of airplane c"1. ' J&t aa'hportant, infomiation b m  the 
additional parameters would have allowid the Board40 e out ctw&in factora, if 
wan-anted, and to focus ita investigations m'o& areas 

Information from FDRa with additional pai&etks sbbsbtially aided the 
Safetg Board's investigations of two @iaU&lihe'Miienb that occurred during 
1994. The first accident occurred on O&ber '81,1994, wHe an American Eagle 
ATR-72-210, flight 4184, waa on a ~&ediid 6ght &om h-olis, Indiana, to 
Chicago, Illinois. The fight had been plad in a bldhg pattern over Roselawn, 
Indiana, became of weather delays at O'Hare'Airport.' The flighk wae cleared to 
remain in the holding pattern and to de& 10,000 to $,OOO feet. The airplane 
rolled to the right, entered a steep des 

SpOd W'. 

determiming the probable cause of thie oeeident. , .  

. e,.,, ( ,  -1 ' 

' P& 12l.M " 6  that by May 28, 
1969, (which would have included the ajrp+ew 

longitudiual aceeleration, pitch attitude, roll attilde, control +nn or pit& cootd pomtion, 
and &met of each mghe (two thrust valuea for.the Wng 73'12. Part 121.343 ~ S O  ~qrrirea that 
airplanes type certificated SRer October 1,1960 (regadled dths dak ofmnfinaebue) a d  ajaplades 
manufactwed after May 26,1989 (regadem 0 t h  dat$ W h  m h h d  mrrst eqPipped with 
FDRs that r e d  17 parameters. Ah$anes bahd&a&d aft8r odober a 1991 (regardleas of the 
date of type certification] must k egutpped with FDh that record 91 p m e t b n c  

accidents) must be equippad wikh lDRa that r a c d  ll pkRmotern The additional parametere are 

7 ,  

A 
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and 4 crewmembers were fatallyinjmd. The Safety Board's cofitinuinginvestigation 
has not yet determined the probable cause of the accideng however, information from 
the enhanced FDR enabled the Safety Board tn id&&, Within houra after teceiving 
the recorder in its laboratbries, the key evenb,leading to t h e x i r p b e ' s  departure 
&om controlled flight and the evmb during its:,fiaal . .  descent. ' 

The Am-72 wa8 equipped with an FDR that rpmled 98 pyametem, hdudhg 
vane angle of attack WAOA), deron bellcrank '&ition, flap position, qhron trim 
position, and autopilot eagagement shtu$. .,.The ,mR hta  ;&owed khat, '88 the 
airplane was descending through 9,400 feet, the''&,:&&- began to ret&ctmd the 
airplane's VAOA increased. , As the VAOA' &:W :E 'degrees the autopilot 
disengaged, and within 1/4 second the ailerom de0ea .b  ne@'maxi" travel in 
t h e  rightcwing-down direction. The a R  data aLS0 sfiilw&.that'fhe rolling moment 
was reversed when the VAOA was reduced to'.bezow ,; :5@&4ea~'tind the ailerons 
deflected in the leRwing-down direction The &ht roIl@#'%lom&t'&ed as the 
VAOA again increaeed ta 5 degrees and the @'~~deaected,,i&&e?ri&+whg-down 
direction. control ofthe airplane was not re&&iiAtinieG,+&ti~lpactwiththe 
ground. 

. .  
. .  . ,  . . . . k y ? ~ . , . , ' :  .. . .  , ' . 

, '7.: . . . ;, 9 ' 2  1 ' 

C,' ,; ,;,;'<'";,- 
. .  .. ,. : .. ! > 'y:s,! 

. "  .. .. .. . . , .  ..' I The data hm ** mB .. ,q. M&&;g.,ti,to;B . . && the 

8ttack. As a readt, the S 
explanations for the aileron 
accident, t h e  Board issued urg 
of sirmllar occurrences in the 
Safefiy Board is also examiaing 
seven other ATR airplanes that 

The second atxi 

minute. Because the FDR &o wm equipped to cam the posieoae of the engine 
lhkt ,at 'tha 88me time the power levers, the SdeQ Board wzu able to detennme 

propeller speed inmeased, the power lev& d k the fli&tidle gate position 
, . i  ; 

. .  : ... , . 7 .. 
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to aft of the ground idle detents. The -lade's approved ftight manual prohibits 
such power lever movements while in fight. Tbie flightcrew action explaitled tbe 
propeller overspeed, which resulted in dual engine failure..',lh?ith the expanded FDR 
data, the Safety Board WBB able tb rule out alternative explanrtiions for the propeller 
overspeed, including propeller E ~ S ~ ~ I X M  feilul.es, that plrepiously had affected similar 
propellers inetalled in another turboprap r e g i d  &her? ' 

The importance of FIIR data is not limited"h"invmtig&iona of catastrophic 
accidents. FDR data from incidents, which are less S&&a but occur more often, can 
provide to investigators and the aviation co&*ty +ti@ information to help 
prevent accidents involving similar cir"bces.'~lFollowiig'the Colorado Sp&gs 
and Aliquippa accidente, the Saf'ety Board hvestigatedi~fi~3joeing 737 incidents 
involving anomalous rudder act idg or uncommnnded hll oe'cinationa. The FDRs 
aboard the incident airplanes, however, were not equippd ta zkcord flight control 
surface positions, flight conizol inputs, or lateral aocaledtiolL$ke 79 pexient of all 
US.-registexed Boehg 737s, the air'p2anes i.uvOl&d . .  .-,:, ..I .. .,..., m : ";.the . hcidenta were 
manufactured prior ta May 26,1989; conaequenm, ' W y  were hquired by ament 
regulatiods to record only the five basic F'DR ~arametzw:''~.'Aa a result, critical, 
objective data were not available from the FDRS, and investigators had little mope 
than the flight"$ subjective mcollectioaa of these dynamic * .  events. 

.#B '$39 i&identq for which 
important FaR data were not available, inveetigatioas'of o&.incidenta have been 
greatly aided by the adability of enhaaced re&d& Sbn&tiOh. Thew incidenta 
hvdved airplanea equipped with a 
many ser" to thr! onboard rem 

'On Ocbber 7,1993, a 
pitihhg moment inimediately aft& 
captain avoided ground c 
column. The incident was investigated by t9m.Unite.d Kingdom'e Air Accidents 
Investigation B ~ ~ C I I  -1. Of the many pamnikters, that were available on the 
airplane'o digital data bus, recorded by a Quick h s s  RE;cdrder (QARI4 and available 
to the FDR, several w 
indluded the position of 
position, radar altitude, 
analyzing the infomtion &om 
caused by the u n w m d e d  

. .  
. . , .  . . .  

. .  ........ .; r . .  .. , :I, . ..: 
In o o n b s t  to the investigations of 

'N~tional Transportation Safety B d  
Uncontrolled collision with tarrain, an 

- , , % ' . f , , a .  ,'.,.;.: ' " . . _  " 1 * 
. . .  . " b  .,' . .  ';.p ep:.?. F,,-',?{ ,(,:I 

Accident &pod m w m o a .  Waehingtbn,'DC; ,!,(<a;. ':" 1 '. ' ' 

..-. , r  . 
and DRe haw similar data itorage cqalditiea, but QARa, .&idly inbnded for 'air 

carrier maintanance fault analysis, are not hardmad - ,  ta . mqive '. i. ., crash > \ I  .i.. ,,. $npact.and . .  fire conditions. . . . . . .  . .  
, . .  , .  . 
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coincident with landing gear retraction4 ~a a result ofite investigation, 'the AAIB 
recommended that the F'AA require modifiatioas of%- 747 hydraulic systeme 
and elevator power control units. 

Between June and August 1993, kr F&e Bbeing'737-300 atplanee 
experienced three nrdder deflection momaliea. For, erich tncidmt, about 206 @ght 
data parameters were available ta the French :a;dddent h e s t i g a t i o a  authoriQ, 
Bureau Enquetes Accidents (BEA). The data were reoorded o3'aARs, ahd asiihble 
parameters induded control Sudkw po&tiom,'fight path dak, ,aocaleriitiod.&%rehree 

accidents. 

Board's accident hvea 
Over the course of de 
wind shear, takeoff ove 
addents involved the 
parameter requireme 
add longitudinal acceleration) rsther than 

have demonstrated that more inf6rmatioxi 
recorded by FDRa. 

. .  . , .  ,... : - 7 8 ,  . . . . .  
.. , 

The data required to 

md settings). However, p-t 

control e d c e  positi 
can be derived from 

poEitiom. 

and yawa d s o  has bemi essential 
the aileron and mdder trim parame 

Flight control trim idformatim, in 

' U.E Department of 'pransport, Air Addeuta 
ta Boeing 747436,G-BNLY at London H&hmw, 
1/96. toadon. England. 
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in the invsstigatibn of the Roselawn accident. The airplane involved had previously 
experienced e anomalies; t h e  FDR revealed none on the accident flight. 

Recent technological changes have made feaeihle the acquimtion and storage 
of large amounta of data on FDRS. W y ,  even for older airplanes, many FDR 
systems can record additional p a r a m e h  h u s e  of unused capad@ in the iiight 
recording 3ystem. In terms of flight recoding systems, t h e  are two general 
categories of airplanes in the cllrrent air d e r  fleet: analog airplanes, mid 
airplanee equipped with a digit61 data bus. 

On an analog airplane, Wormation fioni''%inokily located data sensors (far 
example, a rudder position semor located in the tail section) is h s m i t k d  to the 
FDR via dedicated wires in an d o g  format. '&e iaformation is then converted to 
digital format in the FDR or the fight data aquhition unit O A U ) .  

On an airplane equipped w i t h  a digital data bus,l'&ticm ia hnsmitted 
in digital format fhm a multitude of .se48ot8, Uong ,a .single,' high cap&@ 
communications pathway (data bud. h f o m t i r p  tirananiitM.on the bus is provided 

e, and FDRs. Additional data can rea=- the bus to the FDR, based 
on information that is already on the bua ibr otlpr@wposea or added ,p the h e  by 
new Bemom. 

Upgrading FDRs with additional parametwe would result in improved aviation 
safety. The Safety Board acknowledges, however, that,vtdtting airphea that are 
currently operating in air d e r  service would i ede  'Sigdhmt monetary 
inveshent, especially for analog airplanes: 

The Safety Board obtained information ab6Uii:'ta~'~~st'6fvpg1~~&ng ... .,'. .., .~ .- .. FDRs on 
malog airplaes h m  & de,r',:&&'+&'%.aad 'FDR equipmt 
marlufadurer. In a petition submitbd & the IF~~the'"Air Tramport Associatian 
(ATA) reported that to upgrade an FDR ~Sth six additional parameters would require 
a one-be  ewmsme Qf about $ 2 5 0 , o o o " : ~ ~ : & $ ~ . ~ f g p e  f i  e n e M ~  
E ~ C X M ~ ~ O J M  and the development ofr&ufi~Mt,b? one-he mcoate would be 
spread over all of the individual 
ifthere are 500 airplanes service, 
airplane. Additional expen&hres w r and equipment to 
upgrade each individual airpl 
equipment cost for a six- 

.,,. * .  :,;:::,;x', '.. , . .  . . . .  

to a number of systems, including ilight ' . t ccimputera, alclrpit displays, 

. .  . . ,  * . .. . .  
,... Y . .  

., ..; . : Q .  . .  

- . ., ,. 

. .  
I 

. , 

per individd airplane. . .  ..___.._ .. 

Letter of J m e  5, 1992, to the M e a  Doeket, b' Jogeph D. 
heeman, Vice President of Engineering, Maintenance, and Idahriel, Air m o r t  h c i o t i o n .  

Summarized by the FAA in ita Notice d Prop& R a a k g ' o n ' ~ t e a s i o a  of thr compliance 
date for installation of digital FDRS on Stage 2 airplaned,'Fedetd Ragir&r NoL 69, No. 861, p. 8573. 

. L .  . 
7 ,  
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The Safety Board also obtained estimatee of installed equipment cost to 
upgrade an FDR ta record the parameters listed in "Pmpased Minim" FDR 
Parameter Requirements for Airplanes in Servie" {attachment A to this letter)." The 
information was provided by an FDAU mandactwer and m'FJlR manufat$wer. 

The FDAU "facturer estimates that &qofitthg an analog airplane ' bdd  
cost about $20,000 to $30,000. This estimate indudes about $1,000 per.aiWitional 
parameter ($200 to $400 of which is for sen&&" the':kmainder '$ ,€or &sociateed 
wiring and labor), The FDR manufactarm est imates' tht  tb recard the pakxueters 
listed in attachment A, many airplanes may re& he'&ofanFDAU, whichauld 
cast an additional $15,000 t6 $20,000 for each '&&de sat &ady so &pped. 
Based on the various estimates, it appem that retkofJitiq E& analog & p h e  la 
record the parameha listed in attachment A $zS,OOO and 
$70,000. 

aatS(bus or 
equivalent (such as the Boeing 767 and 
h t e d  in att;achment A would be lese 
" e d  to the electro 

, .,;. . ., .i. . . ., , , ..:. . >. . 

., I . , .  

. .  

Retrofitting an airplane equipped ~6th 

the costa. However, the 
the remaining useful life and 
upper-bound retrofit cast of $7 
tiirp~ane utikation? the s 
in current sewice with an e 

cost of equipping older aiqlanes to record 
retrofit program is U t e d  to -lane m'. 
derivative modelsg). According to infbri.iiti0 

The Sdety Board believes that public 

, .  a BB-percent pw3eng~r load hetor, and a usdd lifb nflooyertn. . .  ::! ..! ,, ;L-2,+y- ;,, ..- 

Derivative models .we updated versions of older airplane brpes that continue :b =,the o*d 
FAA ataaR type certifi&ts. Examples indude &e M&mU bouglae M D g O  d e e ,  based, pn the 
DC-9, and the Fekker F-100, based on the F-28. . .  

? .. 
I A 
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Board," the US. reg5ster currently li6t.s about 2,000 transport category 
&planes (such as DC-Ss, B-7379, and F-28s) that were type certificated before 
October 1,1969. These types are still ia production (including ddvatives, such  at^ 
MD-803, B-737400s, and F-100s3, and most of these airplanes use the analog method 
of data acquisition and ttansmisti0rL 

The Safety Board believes that transport category airplanes of a type that is 
still in production and operated under 14 CFR Parts 121, 125, or 135 ahould be 
retrofitted with the $ensow and FDAU needed to remid, as a mini", the 
parameters listed ia attachment A Further? these aiqhea 8hOdd continue to 
record the FDR parameters required by cumat regulations applicable to each 
airplane Rased on ita dates of &cation and manufactut.e)). Although Boehg 727 
and Lockheed Ll011 airplanes are not currently in production, nearly 800 airplanes 
of these types are expeded to m& in the U.8. &line &et by the end of the 
1990s.ll Accordingly, the Safety Board believe3 that these ahylanea should also be 
retrofitted t o  record on FDRs, as a ", the parameters W d  in attachment A 

Ta ensure that individual airplanes have a ~ub~tantial wefd life over wbich 
to recoup the cost of FDR etrh;nncemmt, the safetp Board b&ep.ee that the retrofit 
should apply only to airplanes (except for Boeing 737~. WE& BPB addressed later in 
this letter) that comply with stage s noise requirepe~~ta,~ or that remain in service 
a R e ~  December 31, 1999, by r d v h g  a d y e r  6r exemption fkom Stage 3 noise 
requirements. This critarion would apply the FDR epharrcementg only la individual 
airplanes that have the opportunity to operate well into the next decade. 

The Safety Board believes that the FAA &odd mmplete ita rulemaking on 
FDR ehancements by December 31,1995. Further, the FAA should require all 
operatme of transport category a i r p h e  d e r 3 4  CFR PE& 121, 125, or 135 to 
complete the FDR enhanwmenta by January 1,1998, Airplanes tihat do not currently 
comply With Stage 3 noise requhmenh &odd be &zofitted with these FDR 
enhancements by J a n u q  1,1998, or by the labr date when they meet Stage 3 noise 
requirementa but, regardlees of Stage 3 compliance status, no hter than 
December 31,1999. 

Wth regard to Boehg 737 airplanes, which acwunt for about 23 percent of the 
US. air d e r  fleet, the Safety Board W e e 8  tibat EllR t m h " e n t  ia needed 
sooner. Data h m  enhanced Ea% play a vital role in'helphg to prevent accidents 

, > !  ' .  

. .  
. .  

, ,__.. , . _ ,  ....... 
1°Letter if December 14, 1994, f" FAA A d m i n i a b t o t  David R +On to Safe& B a d  

DaTivad from Wonnation in tbs letter of Decem& ia, 1994, from FAA Adminishbr &son. 

l2 Accordhg to 14 CFR 91853, all airplanee will be required to meet Stage ., . 3 noise requhments 

. , i 2'. I , .. _ ,  
Chairman Jim Hall. 

I . . . .  
,. ' i'. . ,' . . I  . ,?., 

by December 31, 1999, .. . 
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through Wormation they provide about incidenb.lg Duringthe public hea'iing 6n the 
Ahquippa accident, the Boehg CommetCial Airplane Group' ia@cated that it'kid 
records of 187 flight contzol incidents involving Boeing.7378 that m, be,@een 
1970 and 1994. Of the 187 incidents, 35 occurred in 1993 arid 1994. 'Because the 
Boeing 737 will be used for years to came, it is essential that the airplanes involved 
in future incidents be equipped with enhanced .??DES. Consequenw, 'the"Safety 
Board believes that the FAA should require that ,all. Bpeing 737, airplanes op&t.ed 
under 14 CFR Parts 121 and 125, regardless of:'&ige .3  compliance status, be 
equipped, by December 31, 1995, with,FDRs' 
parameeers required by current regdatiom p1G' 
at the sampling rates speaed in attachment A): 
inputs for pitch, roll, and yaw; and 
roll, and yaw. 

According to information provided to & S 
as 1,000 Boeing 737 &planes wodd b' 
parameters could, .in most caaefi, be 
and FDAU systems. A ~ J  a result, the Saf&fBoa"&imkfis"that the cost to 'add 
these parameters would total between $10 z 000 -..:+ and . .,,..v $20 -!A,, Ogo p r  ..1:2,:.. airplane. :: , . 

, ,  

earlier corporate dedsione by Avions de Wanaport E&&d'(.ATFt};$~b'X&aftkB, 
and AMR parameters CoiporatiadAmericad than are -* Eagle to equip by the:&phed .*th:F'?Ra&at .~&ti*&&&tiomi record 

American Eagle also has taken the iditiative tom@ itg l$ea$.BriW +space 
Jetsheam airplanes with enhanced E?)&. ; . ~ ~ . ~ ~ ~ ' ~ ~ ~ ~ " ~ a I ; o p i q i o n ,  che 
leadership role taken by these companies B ~ O U J ~  bf;'bW o&& I ,!, ?.,... Cn the , aircraft manufacturing and & dm industriee*' ,,,;*&A& ;,* 
regulatory change is not accomplished aa  qui&,^^ acti 
companies, the Safety Board believes that :the 3,0perators .,:of ;*port. ,,cabgory 
airplmes currently in service under 14' Cm.'lii1%!.$4i'sda 134 'ahodd voluntarily 
modify FDb 
listed in attachment A plus the p 
regulations applicable' to each airplane. r: 

Most newly manufactured 
equipped with digital data buses 

. .  
.I ,. . .  

k .;*y ' ;*. ..:. me."*. .:.,. c 

' In the ATR-72 and &&-340B a&&&, &e ,M-'*jc-b&&&'& 

, .\, 1,'. . 1 , &&J*T,! ' 

on fieh atplanea ta re4m&7g';'. .' .,:rl;.*e para"tera 

In addition to the role that enhap 
the data will be of great assistance ta air -I$ 
programs. FOQA is a p&ve, accident 
collected during normal Wts, for the ptupoae ofenbankingthe dwof#i&t qkationa '%I& Wety 
Board join& the FAA, the Deparhmt of ~ s P o I + , & o ~ ,  a d  many i a d ~ ~ . ~ ~ ~ + ~ ~ t a t i p S s  in 
aupporting the development of FOQAprognuna. :.- %.;. ', &+y: %:.! (!,,: 

. 1  . . . .. . ? .  

I' Letter of Deembet 14,1994, %om FAA 

?; 
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Also, the current state of the art in eolid-state memory device8 has lifted the previow 
constraints on the number of parameters that FDRa can record. Consequently, the 
cost of adding FDR parametma ueudly wil l  b xninimd if the parametera are 
specified before tbe airplane is built. 

The Safety Board's accident invesfigathn experience in recent years indicates 
that the FDR parameter requirements for newly -&&xed airplanes need to be 
expanded further. The B o d  believes that the rqyired parameters for newly 
manufactured airplanes should include thaee p n r p o d  in EUROCAE Document ED- 
5515 plus additional parameters such M fight ~)ntrol input and surface poeitions. 
Accordingly, the Safeg Bead betieves that the FAA should res& that all W a n e s  
operated under 14 Cl?R Parts 121, 125, or 136 (10 seats or larger] for which an 
original  airworthiness certi.ficate ia %8ued 8fkr Dece" 31, 1996, shodd be 
equipped wi th  FDRs that record the. parameters bted in "Proposed FDR 
Enhancemtlnts for Newly Maeufaetured At.panea"4attachment B to t h i s  letter). 
Aea,  the Safety Board M e w s  that because avai2able ce'crhn1ogy llow p e d h  
FDRs to  record at least 25 bow of data, dl FIXIS histilled on these pewly 
manufactured airplaaes should have thie recwding capaoityhfter ,I December 31,1996, 

Because aircraft manufwtuiere can mi&,more quiddy than regulatory 
requirements can be changed, the Safe* Board a#o Mev+ that the manufkctu" 
should establhh, for all newly maaufactared airphw wil l  bs aperatmd under 
14 CFR Parts 121,125, or 135 (10 seats or larger), aminimum standard for mrdhg 
FDR parameters ia accordance with atta-t B. y L  ' L :: I 

Air -velem and the air carrier iadurrtS.g: b o t  &rd additional unreeolved 
accidents. The Safety Board wil l  continue ita e f k h  to idatify the probable came 

FDR data are of the accidents at Colorado Springs and AE 
essential to help prevent future accidents 

Therefore, the National ~ p o r t a ~ o n 7 ~ & f e ~  'Bo& recommends that the 

I %I 

.I I . Ir . . :.>!I .!', . 4 L  . - ..,. 

? .  

. Require that each Boeing 737 airplank 
or 125 be equipped, by December 31, 
system that records, as a minimum, tlii 
regulations applicable to Ebat 
(recorded at the sampling rate 
Parametsr Requirements for 
flight control inputs 
~urface positions for 
25) 

€ir 14 CFRParts 121 
fQht data xPc0rde.r 

.vT . I ,  .y ? < .  :..;,- ' , . -. 
I . . . . .. ,,c . .$. . , _.( . . 

.Ai<? '..' , . , 
. , . ' .  $;, , ..,.*;:', ~"..,dll 

3"'. .... I ...,. ., 

IL European Otganieatiofi For Civil Ahtion EcrPipmerit'U!XJRWb May '1490. Mini" 
Operational Performance Spe&catiaa For Wt Data Recorder asteme -51. Paris, Fran~e. 

~ ..' I .: . I .  . . .  .. . - . I '  .,I. -.:. . , 4; .;.'>uz , , ,, , 

17- 7 j  
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Amend, by December 31,1995,14 CFR 121,343,125-225, and 135.152 
to require that Boeing 727 airplanes, Lockbeed L-1011 airplaries, and al l  
transport category airplanes operated under 14 CFa Part8 121,125, or 
135 whose type cextificate applies to-airplanes still in production, be 
equipped to record on a flight data recorder e y " ,  aa a minimum, the 
parameters listed id "Proposed MinimumFIIRParameterRequirements 
for Airplanes in S&w" plus any other parameters required by murent 
regulations applicable to each individual airplane. Spedfp that the 
airplanes be SQ equipped by January 1,1998, at by tbe later date when 
they meet Stage 3 noise requirements but, regardless of Stage 8 
compliance sktw, no later than December 91,199B. (Class E, Priority 
Action) (A-95-36) 

Amend, by December 31,1995, 14 CFR 121,%3,l25.225, and 135.152 
t o  require that all airplaneB operated under 14 CFR Parte 121,125, or 
135 (10 seats or larger), for which an oriw airwblthiPes~ certificate 
is received after December 31, 1946, record the paramem listed in 
"Proposed FDR Enhamcementa for Newly Mmdbed Airplanes" on 
a fight data recorder having at least a 25-hour reoodng capacity 
(Class It, Priority Action) (A-95-27) 

Recommendations were also iasued to the  operators of air carrier service under 
14 CFR Pam 121 and commuter air d e r  service under 14 CFR Part 135, and to the 
manufacturers of airplanes operated under Parte 121,12fi, or 135. 

c 

Chatman HALL, Vice Chairmaa FRANCIS, and Member KAMMERSCHMIDT 
c o n a e d  in these "nmendations. 

B 
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Attachment A 

Propoged Mini" FDR Parameter Requirements 
for Airplanes in &mica 

f 

Propoaed M.inhum Parametem: 

1. Altitude 
2. Airspeed 

. ... -. . ,  , . .  . 
. ,  . 

. 1 .  ; , - ,.,; .. 'i.. .,,.. - .  3. Vertical acceleration : . . ._ ._  ~, I... .7,,: .... I , . . . .  i 

4. Heading . .  . 

64 Time of each radio transmission ta air traf&c control : 

6. Pitchattitude 
7. Roll attitude . .  

9. trim position* 
10. Ykw trim position** 
11. Roll trjm po$ition** 
12. Control column and pitch control surfs 
13. Control wheel and lateral control 
14. Rudder pedal and yaw control surface paition*;* 

15. Thrust of each engine 

16. Pomtion of eachthmst reversdor 
17. Trailiag edge dap'or cockpit 
18. Leiding edge ilap or cockpit 
19. Ground spoiler gositiodspeed b 
20. Angle of attack (when 
21. Lateral acceleration** 

. , . .  

. . . .  ...' L " i ,  '.'),.i.',, ,, 
. .  

:.I 3; ., 

.: . . ,  ) I .  '.:,I.. , . ~  . .  . . . _  1 .  

.. I :  .i , . I, 
. " *  4',P,, . . .  

. .  
. .. 

1 .  ' I :  8. ~onfituiind acceImtion .. 

; ,  I .  

. .  

I . .  
_ .  

, .  
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