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Honorable Jane F. Garvey
Administrator ,

Federal Aviation Administration
Washington, D.C. 20591

On July 13, 1996, at 2040 eastern daylight time, a McDonnell Douglas' MD-11, N1768D,
operated by American Airlines as flight 107, experienced an in-flight upset near Westerly, Rhade
Island?> One passenger received serious injuries, and one passenger and two flight attendants
received minor injuries. The airplane was not damaged. Flight 107 was being conducted under
the provisions of 14 Code of Federal Regulations (CFR) Part 121 as an international scheduled
passenger service flight from London, England, to John F. Kennedy International Airport in
Jamaica, New York.

On June 8, 1997, at 1948 Japan standard time, another MD-11, JA8580, operated by
Japan Airlines as flight 706, experienced an in-flight upset near Nagoya, Japan. One flight
attendant’ and three passengers received serious injuries, and four flight attendants and five
passengers received minor injurics. The airplane was not damaged. Flight 706 was being
conducted as a scheduled passenger flight from Hong Kong to Nagoya, Japan. The National
Transportation Safety Board is participating in the Japanese Aircraft Accident Investigation
Committee's (AAIC) investigation of the accident.

Investigations into these accidents revealed that both upsets occurred when flight
crewmembers made manual flight control inputs while the autopilot system was engaged. The
accidents raise concerns about the warning information and training provided to MD-11 pilots
regarding proper use of the autopilot system that the Federal Aviation Administration should
address. .

' McDonnell Douglas is now known as Bocing, Douglas Products Division (DPD).

3 For more information, see Brief of Accident NYC96LA 148 (enclosed).

! The seriously injured (light ttendant died from her injuries in February 1999. However, the International Civil
Aviation Organization states that an injury must result in death within 30 days of an accident to be classified as
fatal.



The MD-11 is equipped with an automatic flight system that includes two flight control
computers with integrated autopilots. Each autopilot is capable of automatically controlling the
airplane in various verlical and lateral modes. Autopilot controls, located on the flight control
panel, include the AUTO FLIGHT switch, which is used to engage the autopilot, and the pitch
wheel, which can be used to adjust the airplane’s rate of descent. The autopilot can be
disconnected by pressing the antopilot disconnect switch on the flight control yoke.

According to Boeing DPD, the MD-11 autopilot cannot respond correctly when manual
flight control inputs are made; therefore, pilots should never make control inputs when the
autopilot is engaged. If control inputs are made when the autopilot is engaged, there will be a
sudden and abrupt movement of some flight control surfaces and an associated but unpredictable
aircraft response when the autopilot disengages. '

When American Airlines flight 107 was cleared to descend to 24,000 feet, the first officer
initiated a descent via the autopilot. With approximately 1,000 feet left in the descent, the
captain became concerned that the airplane might not level off at the assigned altitude and
instructed the first officer to slow the rate of descent. The first officer adjusted the pitch
thumbwheel on the autopilot control panel; however, this maneuver proved ineffective. The
captain then took manual control of the airplane, began applying back pressure to the control
column, then disconnected the autopilot. Flight data recorder (FDR) data show that the airplane
experienced an immediate 2.3 G pitch upset followed by additional oscillations, resulting in the
injuries.

Although the Japanese AAIC’s final report of the investigation into the Japan Airlines
flight 706 in-flight upset has not yet been published, the Safety Board understands that when the
airplane was cleared to descend from cruise altitude, the captain initiated a descent via the
autopilot. During the descent, the captain stated that he believed the airplane was going to
accelerate beyond the maximum operating airspeed. The captain took manual control of the
airplane and began applying back pressure to the control column while the autopilot system was
still engaged. As the captain’s input force increased to about SO pounds, the autopilot
disconnected,’ and FDR data show that the airplane responded abruptly ta the captain’s
accumulated input force. The airplane experienced a series of pitch oscillations, ranging from
+2.78 to -0.5 G, resulting in the injuries.

Afier the American Airlines upset, the Safety Board researched the information provided
to MD-11 pilots about disengaging the autopilot before making manual control inputs. A
reference was found in the McDonnell Douglas MD-11 Flight Crew Operating Manual (FCOM)
under the heading “Severe Turbulence and/or Heavy Rain Ingestion,” which stated

* The autopilot disconnected because of the activation of a feature known as the Autopilot Elevator Command
Response Monitor. This monitor will disconnect the autopilot automatically when the position of the elevator
differs from the autopilot commanded position. According to Boeing DPD, this can occur when a crewmember
applies enough force to the control calumn to cause the elevator to deflect away from its antopilot commanded
position.



Do not atlempl to overpower the aulopilot with control forces. This can cause the
autopilot to disengage with too much control input, which could result in over
control during recovery. Every attempt should be made not to over control.

Safety Board staff questioned Bocing DPD about whether this waming should apply to
all flight conditions in which the autopilot may be used, not just conditions of severe turbulence
and/or heavy rain ingestion. Following these discussions, the company issued MD-11 FCOM
Temporary Revision 2-826, dated December 2, 1997, which contained the following waming in
the “Automatic Flight System, General Overview” section:

Applying force to the control wheel or column while the autopilot is still engaged
has resulted in autopilot disconnects and subsequent abrupt aircraft mancuvers.
The pilot should never apply force to the control wheel or column while the
autopilat is engaged. If the pilot is not satisfied with the autopilot performance, or
is unsure that it is operating correctly, it should be immediately disconnected by
using one of the autopilot disconnect switches.

The wording of this warning is appropriate; however, the Safety Board is concemed that,
because many MD-11 operators use their own company flight manuals (CFM), which may not
reflect the information in the McDonnell Douglas MD-11 FCOM, some pilots may not be aware
of this wamning. Placing the waming in the FAA-approved MD-11 Airplane Flight Manual
(AFM), which is required for each airplane delivered, and requiring operators to include the
warning in their CFMs will ensure that all pilots are made aware of this safety hazard. Therefore,
the Safety Board believes that the FAA should require Boeing to revise the MD-11 AFM and all
MD-11 operators to revise their CFMs to ensure that pilots are wamned about the hazards of
applying force to the control wheel or column while the autopilot is engaged.

Pitch upsets may be more severe in the MD-11 than in other airplanes because the control
column forces needed for manual control of the MD-11 in cruise flight can be much lighter than
those that pilots might have previously encountered in other airplane models and considerably
lighter than those normally used at lower speeds and altitudes.® As a result, pilots may
overcontrol the MD-11 in manual flight after autopilat disengagement. To minimize this hazard,
flight crew training should emphasize the proper procedures for autopilot disconnect and
subsequent manual control of the airplane. Therefore, because of the potential for light stick
forces in cruise flight, the Safety Board believes that the FAA should issue a flight standards
.information bulletin that directs pn’ncipal operations inspectors to ensure that MD-11 training
programs provide simulator instruction in the proper procedure for autopilot dlscngagemcnt and
the subsequent manual control of the airplane.

The certification requirements for transport-category autopilot systems are addressed in
14 CFR Part 25.1329, “Automatic Pilot System.” Compliance with this regulation is addressed

S National Transportation Safety Board. 1997. Inadvertent In-Flight Slat Deployment, China Eustern Airlines
Flight 583, McDannell Douglas MD-11, B-217}, 950 Nautical Miles South of Shemya, Alaska, April 6, 1993.
Aircraft Accident Report NTSB/AAR-97-07. Washington, DC



w Advisory Circular 25.1329-1A, “Automatic Pilot Systems Approval.” However, neither of
these references includes information about how an airplane should respond when a manual
flight control input is made while the autopilot is engaged. The Safety Board is aware that some
transport-category airplane autopilot systems are designed to disconnect whenever pilots apply
force® to the flight controls. A similar design feature would have prevented the pitch upsets that
occurred in these two accidents, and the Safety Board is aware that therc may be other viable
means to prevent such upsets. The Safety Board cancludes that the current MD-11 autopilot
design, which allows for upsets to occur when pilots apply force to the flight controls, is not
gcceptable. Therefore, the Safety Board believes that the FAA should require that the MD-11
autopilot system be modified to prevent upsets from occurring when manual inputs to the flight
controls are made. In addition, the Safety Board believes that the FAA should review the design
of all transport-category airplane autopilot systems and require modifications to those determined
to be capable of creating upsets when manual inputs to the flight controls are made. Finally, the
FAA should require all new transport-category airplane autopilot systems to be designed to
prevent upsets when manual inputs to the flight controls are made.

In the American Airlines flight 107 upset, the first officer adjusted the pitch thumbwheel
seven times as the autopilot was attempting to level the airplane afler descending. Boeing DPD
engineers informed the Safety Board that, when the autopilot is engaged, movement of the pitch
thumbwheel interrupts the autopilot’s altitude capture mode. Once the pitch thumbwheel is
released, there is a 2-second delay before the autopilot can resume the level-off. Therefore, the
American Airlines flight crewmember's repeated use of the pitch thumbwheel during the level-
off process prevented the autopilot from capturing the assigned altitude. The Safety Board
leamned that American Airlines operations and training personnel were not aware of this 2-second
delay and that it was not addressed in the manufacturer’s operations or training matenal.

After the accident, Boeing DPD issued MD-11 FCOM Temporary Revision 3-101, dated
June 18, 1997, which stated the following:

When the pitch wheel is moved, the AP [autopilat] will cancel the altitude capture
made (if engaged) and will not re-engage in altitude capture until the pitch wheel
has come to rest for 2 seconds. Altitude capture will not engage if the pitch wheel
is repeatedly adjusted.

Although this information adequately describes the effect of pitch thumbwheel
adjustment during altitude capture, the Safety Board is again concemed that, because many MD-
11 operators use their own CFMs rather than the McDonnell Douglas MD-11 FCOM, some
pilots may not be aware of this warning. Placing the waming in the FAA-approved MD-11
AFM, which is required for each airplane delivered, and requiring operators to include the
warning in their CFMs will ensure that all pilots are made aware of this potential safety hazard.
Therefore, the Safety Board believes that the FAA should require Boeing to revise the MD-11

¢ To prevent nuisance disconnects cavsed by incidental pressure on the controls, the force required to disconnect the
autopilat must exceed a threshold value.



AFM and all MD-11 operators to revise their CFMs to ensure that pilots are wamed about the
hazards of adjusting the pitch thumbwheel during a level off with the autopilot system engaged.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Require Boeing to revise the MD-11 Airplane Flight Manual and all MD-11
operators to revise their company flight manuals to ensure that pilots are wamed
about the hazards of applying force to the control wheel or column while the
autopilot is engaged. (A-99-39)

. Issue a flight standards information bulletin that directs principal operations
inspectors to ensure that MD-11 training programs provide simulator instruction
in the proper procedure for autopilot disengagement and the subsequent manual
control of the airplane. (A-99-40)

Require that the MD-11 autopilot system be modified to prevent upsets from
occurring when manual inputs to the flight controls are made. (A-99-41)

Review the design of all transport-category airplane autopilot systems and require
modifications to those determined to be capable of creating upsets when manual
inputs to the flight controls are made. (A-99-42)

Require all new transport-category airplane autopilot systems to be designed to
prevent upsets when manual inputs to the flight controls are made. -(A-99-43)

Require Boeing to revise the MD-11 Airplane Flight Manual and all MD-11
operators to revise their company flight manuals to ensure that pilots are warned
about the hazards of adjusting the pitch thumbwheel during a level off with the

autopilot system engaged. (A-99-44)

Chairman HALL, Vice Chairman FRANCIS, and Members HAMMERSCHMIDT,
GOGLIA, and BLACK concurred in these recommendations.

Enclosure
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BEEFGT 2—767 (199 746H25HMT)

The autopilot Is disconnected by pushing the
autopllot disconnect switch Tlocated on elther the
Captain's or the First Officer's outboard yoke han-
dle. This activales the autopilot disengage waming
system, which consists of a flashing red boxed AP
OFF text and a flashing red box around the flight
mode annunciator on the PFD. It also coaslsts of a
“cyclic aural waming tone and a central aural wam-
fng system “AUTOPILOT* optional announcenient.
tf the autopliot disconnect bution is held depressed,

and the RCWS' option s instafled, the Roll Controt -

Wheel Steering (RCWS) will be disabled uatil the
button ts released.

CAUTION

Do not disengage the autopliot by -mak-
lng manual laputs to the control column
and do niot apply force on the control
column when disconnecting the
autopllot. If a force Is applied to the
control column while disengaging the
autopllot, the aircraft will respond
abruptly.

A1 2

FAUTOMATIC FLIGHT SYSTEM (AFS) | i DOWTMH LHBIZEWT,

[ INTRODUCTIONJ A > [GENERAL OVERVIEW! D4 ik dital 800 L 7z,



(2) BRKET 2-784 (199 7HF8H29HMD)
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ZNFET [CAUTIONS TH - =841k, [WARNING] ZEE I, ALK
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The autopllot. Is disconnected by pushing the
autopliot disconnect switch located on elther the
Captaln’s or the Flrst Officer's outboard yoke han-
dle. This activates the autopliot disengage waming
system, which conslsts of a flashing red boxed AP
OFF toxt and a flashing red box around the flight

- mode annunciator on the PFD. It also consists of a
cyclic aural waming tone and a central aural wam-
Ing system “AUTOPILOT” optional announcement.
i the autopliot disconnect button Is held depressed, -
and the RCWS option IS Installed, the Roll Control
Wheel Steering (RCWS) will be disabled untll the
bution Is. released.

|warninG l

Unless thie autopliot ts malfunctioning,
the pllot should not over power ot as-
sist the autopliot with control column
or control wheel forces. This can cause
the autopliot to disengage with too
much control Input, which could resuit
in over contro! during recovery. If a
force Is applied to the control column
or contro! wheel while disengaging the
autopliot, the alrcraft will respond

abruptly.
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(3) Eem%ET 2-826 (1997412828

FAUTOMATIC FLIGHT SYSTEM (AFS) | i DWTHE L ZHBIZEWT,
[ INTRODUCTION] = [GENERAL OVERVIEW] @FrizkAt, BIRO LS KEEIN

770
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The autopllot Is disconnected by pushing the
autopliot disconnect switch located on elther the
Captain‘s or the First Officer’s outboard yoke han-
dle. This activates the autoplilot disengage waming
I system, which consists of a flashing red AP OFF
text and a flashing red box around the flight mode
annunciator on the PFD. It also consists of a cyclic
aural wamlng tone and a central aural waming sys-
tem “AUTOPILOT” optional announcement. if the
“autopliot disconnect button is held depressed, and
the. RCWS option ts installed, the Roll Control Wheel
Steering (RCWS) will be disabled until the button is
. released,

{ The pilot ks responsible for monttoring the autopllot
whenever it is engaged. If the pilot is not satisfied
with the autopliot performance, or ts unsyre that it ts
operating comrectly, it should be immediately dis-
connected by using one of the autopliot disconnect
switches. The pliot should smoothly stabllize the
alrcraft attitude, retrim i necessary and reengage
the autopliot if desired.

NOTE

Because the autopllot cannot respond cor-
rectly when inputs are made to the control
wheel or column, it is designed to discon-
nect automatically If there are sustained pi-
lot inputs. However, the pllot should never
make control inputs when the autopliot is
engaged, because at disconnect there will
be a sudden and abrupt movement of
some flight control surfaces with an associ-
ated but unpredictable alrcraft response.
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WARNING

Applying force to the control wheel ot
column while the autopllot is still en-
gaged has resulted In autopllot discon-
nects and subsequent abrupt alrcraft
maneuvers. Pllots have over-controlled
the alrcraft while trying to return to sta-
blitzed lavel fllght. The pliot should nev-
er apply force to the control wheel or
column while the autopliot is engaged.
it the pliot is not satisfled with the
autopliot performance, or Is unsure that
it s operating correctly, it shiould be
immedlately disconnected by using one
of the autopliot disconnect switches. If
the autopllot disengages whlle a force
is applied to the control wheel or col-
uma, there will be a rapld, commanded
change in some of the control surface
positions. This will result In an abrupt
and unpredictable alrcraft response.
Additionally, the pillot should not at-
tempt to disconnect the autopliot whille
applying a control force. {f an Inadver-
tent autopliot disconnect occurs, the
pllot must smoothly stabliize the alr-
craft attitude, releasing the flight con-
trols, i necessary, ‘untll the alrcraft
motion dampens out.
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BAERARARE BT 2BEXEDELR

BAEARAEEDERSEN., BEXBILLOIDZTRBENTNENIZDWVT,
DTl &5,

1 TitZeseE# (Airworthiness Requirements) 2BV 55l
BAEABAEE I W, KEEPBMZEHAME25.1505, ROk

BoEdEInTtnsd,
§ 25.1505 Maximum operating limit speed.

The maximum operating limit speed
(Vuo/Muo airspeed or Mach Number,
whichever is critical at a particular al-
titude) is a speed that may not be de-
liberately exceeded in any regime of
flight (climb, cruise, or descent),
unless a higher speed is authorized for
flight test or pilot training operations.
Vio/ Muo must be established so that it
is not greater than the design cruising
speed V¢ and so that it is sufficiently
below Vp/Mp or Vor/Mpr, to make it
highly improbable that the latter
speeds will be inadvertently éxceeded
in operations. The speed margin be-
tween Vwo/Muo and Vo/Mp or VorM/or
may not be less than that determined
under § 25.335(b) or found necessary
during the flight tests conducted
under § 26.2563.

{Amdt. 25-23, 35 FR 5680, Apr. 8, 19701

EOEWRIE. ROEBHTH D,
V¢ :Design Cruising Speed. Vo/Mp : Design Diving Speed
Vor/Mbpr : Demonstrated Flight Diving Speed
B, §25.335 ()i MDesign Dive Speed)] DEDFIZEHT 2HETH
. §25.253i% High-Speed Characteristics) BT HHE TH 5 5.

ZFORBIZOWTIZEKT 5,
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e, BOEOMEREEEEASOLRYH 20, TONFEERT 5,

2 754 b - RZIATNVRURGHEBIZE T ER
HUEE, 27 FX NV - 275 24T D lAirplane Flight Manuall 121,
[SECTION1 LIMITAIONS| @ [2.STRUCTURAL DESIGN| IEEIZ T Maximum
Operating Speeds! MEET, UTDZ &MNE#EIN T\,
Maximum Operating Speeds
The Maximum Operating limit Speed Vmo/Mmo may not be deliberately exceeded in any
regime of flight.(climb,cruise,or descent)

(LU T4 0%)
Ik, EFHRUROHAME ) OMTHREICL, AEOLRALEN TV,

3 FCOMARUAOMIZEITHEER
HRUEE, Y7 PV - ¥ I XERITOF COMIZIE, [VOL.I Operating
Procedures) #., [LIMITAIONS! @ [2.STRUCTURAL DESIGN LIMITATIONS! DIH
W [Maximum Operating Speeds] DEET. LTOZ & BRREBINT W,

Maximum Operating Speeds

The maximum operating speed Vwmo/Mmo may not be
deliberately exceeded in any regime of flight
(climb, cruise, or descent).

(AT &)

tH. BAEMZE (BF) DAOMTIX, [AIRCRAFT LIMITATION] oEn 1 —
2—-2 HEROMEMH . 1. HKEERR] 0HEEIZ [(1)Maxinum
Operating Limit Speed (Vmo/Mmoy; WZDWTEEHEIN T Wiz,

WUFAOMIR, EAMIZEF COMIZR->72LDTHBH, FCOMDHIE

[The Maximum ......., or descent] DA IZO>WVWTIE., AOMTIE, HHiRYE;
BERSEBRINTHEY., TOREMEI N,

4 F—N— -  AP—FREBOSABRICETEIAYFF VX - 227 LOER
Vio/Muo % BB LB BEr k5 AREHIZ>WT, [ MD—11

Aircraft Maintenance Manual] iZik. Vmo/MmoZ BB L 7-354 ( Clean  Wing
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condition) WMHBE LA RREBDOEBRA DD, TOFIZODED I EHNFEEHE
NnTW3a,

If the overspeed is no more than 10 knots above the maximum operating speed
(Vmo/Mmo),inspect external fuselage per paragraph 4.A.(1). Do not remove the
fillet panels,inspect external fuselage skin only. If the overspeed is more than 10
knots above the maximum operation speed(Vmo/Mmo),do all the inspection per
paragraph 4.A.(1) through 4.A.(7). If there is too much turbulence/buffeting during
the overspeed,do all the inspection per paragraph 4.A.(1)through 4.A.(7).
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AE1 4
CWS—PITCH&CCPDE&RHMDITN

AHEED [2.8.2DFDRAUVADASDEH] THEXREZEBY, JlHx10rsS
T, BENRGA—I RN —THBENTIrLDFDREVADASKEHEIND
DEio7—% - "X LORHEN2EZREET. DFDRAUFCADASODRFEMEIR
FINTRACE SV TWE, ADASKE., 1HHE%EL512020y MIZHHEIL TE
B9TH5HREL-THY, CWS—PITCH (CAP1AKRU1B) i&. #n¥n
503FBRUVE504FBDAOy Mz EInTEsH, CCPIR. 1#MIZ2ME.
14BERV446FHORT Y FZEBREINTWVWS, ZOkH, 757 LT, C
WS—PITCHARCCPIERNTHHENIZENTEHNTWVWELDEIICRZ S,

e, 78 - NAOKHENEZZERINIE, ENRNTA—F —FEERAIVLE
WEAIIZHREBEINZEEZHPN., 7—% - N2 LOENLA—HFEThHEWED, CWS —
PITCHYCCPODME/NT X =¥ = WEEINRKRLAOMBERLYHFET 52 &
TE\W,

ZIT.AFELIDZSI78RTICWS —P I TCHECC P DiREIBIRAAEH Yy
DRERATTELZLDHEDL, TN b, ADASOREARIZLIVEEAEL
H5LDEDPEFARDHIC, BEKOAETEREENDT Fu—FroFBEETON
5AXA—% (PITCH, CWS—PITCH. CCP, ELEVATORS) %3l
1757 BUAFETTOy FLEZST72KAL 410RT,

DTS TN BEEDZ, CWS—PITCH& CCPOEXDRRHBIRIZ,
AMFERIDIZ7IZRTILDERA—THY, Db, CWS—PITCH&CC
POREIOTNIZ, 7% - N2ZBDAB LORETHLIENEX S, LK
> T, BN S,»S5, CWS—PITCHCCPOEEE, RFCHRELEZD
DTHHELHEINS,
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A1 5
HEHEMBEEDT 1 22 %27 MZOWTOREHHA

1 HBEREEENST + 23322 b BEHE
HAMZE (k) OAOMIZINIX, BEIREMEELT 1 X322 T 55811,
RDODEBDTH 5, .
(1) Vertical “6” »##1+0.6~1=*1.4%2#8, (ZOKEODPitch Rateliz X %,
(2) Roll Rate #%1 Odeg/sec% i,
(3) Bank Angles6 0° %@,
(4) PilotdOverride Control&iz & 0 & #EMHE DPositiondAutopilotdCommandiz
KBLDEENTK,
BE1) O~QREHERKEEDA— -y b4 7 (ACO) BENE
<o '
GF2) DT ECRMMEFRT %,

2 AHEKT. ACONHBEBMEBEDF 4 23 %2 MIBE Lixh - - EH
HHCYEE . O EBIEMEEA LT 1 O (ECRMEH) KIvF 4233
JPLEEHELEZIEZ2VWTR, AXKZRHHELZE BV THS, BEIERER
DF 427 FAEEL D~ IcEBL0THRWEHE L-BhE. LTor
B0 TH b,
(1) 1) Vertical “G” kw>W<T
BEMEESEMFOBAITE. 1+0.6G~1+1.4CoREEZEL
BAI ABEREEDACOL®L, |
COEBEIZEIDACONER LA 1Z1E. CFDS (Centralized Fault
Display System) i “AP P ACO” XWS 74—k « Ay t—JRATHEND
Ry T OTBEHREH - T, |
I, ACORFEBHERE-DIZR IRUTHRIELEZCOESEREDN S,
IRUNGEBELEZERBEAIS, FCCRACOREHIELESRIHAT
ET. HEEMEBOL ZA7 4 - UV y 2 k1 HOBERMABRE SN TH
5, | |
—J5., WEECINE, HBEREBEOONKRVUOFFOESEHM. DFDR
CEBINBETT—F — - N2 LTRA 1 DOBREBREMES .,
INEOBEBND D, BREMEENT 4 23%2 b LEERLO 15
Fiiz I RUAMRI L REMEEQMEIE. 1. 6 GIRELTWiA - 7= ATHEH A
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H5,
(2> 1() Roll Rateiz>W\W<T
TODEBEIZEIDACOBEN-EAIZIE. CFDSIZ “AP R RATE ACO” & W
D74 —)Vbh Xy —INREFINDIH., ZORBITLDI T
F¥7-. DFDREGICINIE. BEEEREMEEBEIF T + X2 X2 M T 5EHE. [F
Boo—- LAk, 07 EDLTrEEMICIEFEF->THED, 10° /s28BXD
O—)b - L—MREEELTOEN,
(3 1(3) Bank AnglelzD>W\WT
COEBZIOACOB™EBWEAIZIE., CFDSIZ “AP R ACO” WS 7
A=+ Ay v—IUDPREINDIH. I DT -7,
F7-. DFDREHICINIE, BEERMEEN T« Xax27 VT 5EAI. 6
0° ZBHBAAINVIZ7AHITREEL T - T,
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National Transportation Safety Board
Washington, D.C. 20594

November 17, 1999
Mr. Atsuhiko Wataki
Investigator-in-Charge, JAL 706
Aircraft Accident Investigation Commission
Ministry of Transport
Tokyo, Japan
‘ BY FACSIMILE

Dear Mr. Wataki,

Thank you for the opportunity to comment on the draft report of the accident, JAL flight
706 of June 8, 1997, an MD-11 airplane, JA8580, near Nagoya, Japan. The National
Transportation Safety Board (NTSB) staff participated in the investigation as the state of

- manufacture of the MD-11 aircraft in accordance with Annex 13 to the ICAO Convention
with advisors from the Federal Aviation Administration (FAA) and the Boeing
Commercial Airplane Group (formerly McDonnell Douglas Aircraft). We believe our
participation has been beneficial to all.

We wish to congratulate the JAAIC for the depth and focus of the investigation. The
draft Final Report is an excellent example of professionalism.

We have only a few points of comment, however, we believe they are sufficiently
important that adjustment in the text would be appropriate.

Para. 2.11.1 Subparagraph (2), MD-11 Autopilot System, draft page 25, contains a
sentence that reads, According to Mc Donnell Douglas, the sole reason for the autopilot
override function,... The sentence would be more correct with the following modification,
“the reasons for the autopilot override function on the MD-11 are to provide pilots with a
backup disconnect function in the case of an autopilot hardover or where pilots find that
they are not able to disconnect the auto pilot using the disconnect button.”

Para. 2.11.1 Subparagraph (2), MD-11 Autopilot System 2, draft page 26, contains a
sentence that reads, “This function has an Overspeed Protection logic such that..” It
would be more correct with the following modification, “This function has an speed
limiting logic such that...”

Para. 2.11.3 Subparagraph (2), end sentence, draft report page 29. The sentence would
offer more clarity with the following modification, “The engineering flight simulator
demonstrations at Mc Donnell....... activate the ECRM and produce the G forces recorded
on the FDR.”



Para. 3.2.2. draft report page 33. In the paragraph which begins, “At 1948:21, the speed
brakes (Spoilers) began to deploy....” The last sentence of the paragraph would be more
correct if the current words, the AP’s “speed protection function” were replaced with the
words, “speed limiting logic.”

Para. 3.3.1, subparagraph (2) draft repoﬁ page 35. The title of the paragraph and the first
sentence refer to the speed protection function. This subject should be called the speed
limiting logic.

Para. 3.3.1, subparagraph (2) draft report page 36. The first sentence on the page begins,
“Thus, it is estimated that the FCC airspeed had not reached....” It is appropriate to
further explain the operation of the FCC airspeed filter by inserting the following
information before this sentence: “The time lag becomes a factor in airspeed filter
convergence when the wind rates exceed 1.1 knots per second.”

Para. 3.3.1, subparagraph (3) draft report page 36. The paragraph that reads, “The

effectiveness of the speed brakes for decreasing the airspeed...” needs modification to fully

describe the airplane performance in the FLC mode. A suggested insert follows:
In the FLC mode with the autopilot engaged, speed is controlled by airplane pitch
attitude changes, referred to as “speed on pitch.” Speed brake deployment in the
FLC mode will not slow the airplane speed, rather, deployment results in an
increased rate of descent to maintain the target airspeed. Therefore, in the FLC
mode, when the speedbrakes are deployed, the autopilot will not attempt to slow
the airplane; it will command a nose down elevator to maintain speed.

In analyzing the elevator position data during speedbrake deployment, there are
two reasons for the commanded nose down elevator. The autopilot inner loop will
attempt to counter the normal nose up pitching moment due to the aerodynamic
changes in the wing and changes in the downwash on the tail. Secondly, the
autopilot outer loop will command a nose down elevator to maintain speed.
During the timeframe of speedbrake extension, data indicates that the filtered
FCC-airspeed did not keep up with the actual CAS in the decreasing tail wind
condition which resulted in a speed excursion.

Also, the word “fully” in the next paragraph, last sentence, should be dropped.

Para. 3.3.1, subparagraph (3) draft report page 37. The paragraph that reads, “Assuming
that the Captain adequately adjusted the V/S wheel...” tends toward speculation rather
than the engineering facts associated with FCC design logic for engaging the V/S mode.
* Lacking factual explanation, it is appropriate to delete this paragraph. Note then, the
related safety recommendation regarding a design review of the AP system in FLC to
changeover to V/S mode is not supported and should be deleted.

Lm
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Para.4, CAUSES, subparagraph (1), draft report page 45. The sentence that reads, “Thus,
the AP system (FCC-airspeed) had a time lag in converging the airspeed on the selected
target airspeed.” should have the following words added for clarity, “... with wind rates in
excess of 1.1 knots per second.

Para.4, CAUSES, draft report page 45, last item which reads “(2) A lack of pilot
education and training by using the simulator.” It would be beneficial to continue the
sentence as follows, “...regarding inappropriate AP disconnect and control of pitch
oscillations using excess pitch control forces.”

Para. 6, Safety Recommendations. With reference to ICAO Annex 13, para. 7.5, Safety
Recommendations, Dispatch, if you wish, please feel free to address the JAAIC
recommendations to the U.S. National Transportation Safety Board. Both the NTSB and
the FAA have extensive recommendation tracking systems.

As a general note, FAA participants suggested that I convey to you, for clarity, that the
manufacturer’s FCOM is accepted - but not approved - by the FAA. The only manual
approved by the FAA is the AFM (Airplane Flight Manual). It is expected that state civil
regulatory authorities will exercise oversight over their airline’s operating manuals, using
the manufacturer’s FCOM as a guide, but perhaps requiring airlines to develop company
specific operating manuals.

Again, please allow me to thank the JAAIC for the in-depth, participative way in which
you and your staff have conducted the investigation. Your promotion of fastening seat
belts at all times is very commendable. Your total efforts have made a major contribution
to aviation safety in the future.

With best regards,

y 7 24

obert M. Maclntosh :
U.S. Accredited Repr_esentatwe, JAL 706

- 113 -



