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Aircraft: McDonnell Douglas MD-11, NG11FE
NTSB#: DCA97MAO055
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Chairperson:  Cassandra Johnson

National Transportation Safety Board

Member:  Mr. John Fraley
Federal Express Corporation

Member.  Mr. Shem Malmquist
Federal Express Pilots Association

Member:  Mr. William Steelhammer
Boeing Commercial Airplane Group, Douglas Products Division

C. SUMMARY

On July 31, 1997, at 0130 eastern daylight time (EDT), Federal Express cargo
flight 14, a McDonnell Douglas MD-11, N611FE, crashed while landing on runway 22R
at Newark |AP, Newark, NJ. The airplane landed became airborne and touched down
a second time. At some point during this sequence of events, portions of the right main
landing gear structure failed and the right main landing gear collapsed. A fire broke out
and destroyed the airplane. Visual flight rules (VFR) conditions prevailed at the time,
and the two pilots and three other occupants of the aircraft received minor injuries. The
instruments flight rules (IFR) flight originated at Anchorage, AK.

The digital flight data recorder (FDR), a Sundstrand Data Control model UFDR,
serial number 2222, was removed from the main wreckage and sent to the Safety
Board's laboratory in Washington, D.C. for readout and evaluation.

Using Safety Board's transcription equipment and computer software, a
successful FDR readout was performed. Attachments -1 to 1-17 contain the FDR
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parameter listing information for the accident airplane. The last 3 minutes (175’
seconds to 355 seconds) of selected FDR data are presented in attachments I1I-1 to [lI-
5 for the accident landing in graphical format. Selected FDR data in attachments V-1
to IV-4 graphically show, in greater detail, the accident landing (335 seconds to 353
seconds). Aftachments V-1 to V-27 comprise the tabular data for attachments Il and
IV. Lastly, attachments VI-1 to VI-3 contain a tabular listing of selected discrete
parameters for the last 3 minutes (175 seconds to 355 seconds) from the accident
landing. The cross hatched area in attachments Il and IV represent the data
interruption that occurred between 347 .55 seconds and 349 seconds.

D. DETAILS OF THE INVESTIGATION

Section | - Description of Data

This model flight data recorder records aircraft data in a digital format on %-inch
magnetic tape. The digital FDR records 64 separate 12-bit words of digital information
every second from the Digital Flight Data Acquisition Unit (DFDAU). Each grouping of
64 words is called a subframe. A group of four subframes comprise one frame. Each
subframe has a unique 12-bit synchronization (synch) word identifying it as subframe 1,
2, 3, or 4. The synch words are the first word in each subframe. The data stream is "in
synch” when successive synch words appear at 64-word intervals. Each data
parameter (for example altitude, heading, airspeed) has a specifically assigned word
and bit location within the subframe. Attachments I-1 to 1-17 comprise the parameter
information as supplied by the Boeing Commercial Airptane Group Douglas Products
Division. A minimum of the last 25 hours of operational data are retained on the
recording medium. This is accomplished by erasing the oldest data and replacing it
with the newest.

Section |l - Examination of Recorder

The recorder box was destroyed by the post impact fire. The outer sleeve of the
flight data recorder showed extensive thermal damage (see figures 1 and 2). The
underwater locator beacon was torn off and not recovered with the recorder (see figure
2). The outside of the armored enclosure and the circuit boards showed extensive
thermal damage (see figures 3 and 4). The inside of the armored enclosure showed no
evidence of thermal damage or impact damage (see figures 5 and 6). During tape
removal, it was discovered that the magnetic tape was adhering slightly to the four
heads (two erase heads and two recording/write heads) due to thermal exposure.
Therefore, four small indentations were evident once the tape was removed.

Section lll - Readout and Evaluation

The digital FDR data were transcribed from the magnetic tape media to hard disk
for further analysis using the National Transportation Safety Board's readout

' All times are FDR subframe reference number in seconds.
DCAIMADSS
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equipment. The transcribed data were reduced from the recorded binary values (0’s
and 1's) to engineering units (for example feet, knots, degrees, etc.) using conversion
formulas obtained from the Boeing Commercial Airplane Group Douglas Products
Division (see attachments -1 to I-17). The actual conversion is accomplished by an
automated process that incorporates the National Transportation Safety Board's
computers and associated software. The accident landing was located during the
transcription.

Examination of the Recorded Binary Values (0’s and 1’}

Examination of the recorded binary values (0’s and 1’s) indicates the FDR
was receiving data from the DFDAU up to and including word 34 of subframe
347. At word 35 of subframe 347, the FDR recorded 480 O's (the FDUA stopped
sending data to the FDR) and then the FDR started recording 0's and 1’s (the
FDUA was re-initializing). Approximately 560 bits after the FDUA began re-
initializing, the sync code identified with the first subframe was recorded and
three full seconds (subframes 349, 350 and 351) of FDR data were recorded. At
what should have been the synch code for subframe 352 was a non-synch code
word and then the FDR recorded 35 words of ('s (the FDUA stopped sending
data to the FDR). The next word was the beginning of the erase gap (this is
where the FDR had erased the oldest data so to write the newest data). The
erase gap was approximately 8 seconds long and then the oldest data began.

Left Brake Pedal Position

After reviewing the FDR data, the left brake pedal position indicated a
negative 11.7 degrees offset from neutral position during flight mode. Therefore,
11.7 degrees was added to the left brake pedal position.

Right Brake Pressure Position

After reviewing the FDR data, the right brake pressure position indicated
approximately positive 195 pounds per square inch (psia) offset from neutral
position during flight mode. Therefore, 195 psia was subtracted to the right
brake pressure position.

Section IV - Plots and Data Printout

The last 3 minutes (175 seconds to 355 seconds) of selected FDR data are
presented in attachments Ill-1 to llI-5 for the accident landing in graphical format.
Selected FDR data in attachments (V-1 to IV-4 graphically show, in greater detail, the
accident landing (335 seconds to 353 seconds). Attachments V-1 to V-27 comprise the
tabular data for attachments Il and IV. Lastly, attachments VI-1 to VI-3 contain a
tabular listing of selected discrete parameters for the last 3 minutes (175 seconds to
355 seconds) for the accident landing. The cross hatched area in attachments Ill and

DCASMAQSS
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IV represent the data interruption that occurred between 347.55 seconds and 349

seconds.
Cassandra L. Johnsgn e
Mechanical Engineer :
Enclosures:
Aftachments -1 to 1-17: FDR Parameter Information

Attachments 11-1 to 11-3: Pictures of the FDR
Attachments |ll-1 to lI1-5:  Last 3 Minutes of Selected FDR Data in Graphical Format
Attachments IV-1to IV-4:  Last 18 Seconds of Selected FDR Data in Graphical
Format
Attachments V-1 to V-27:  Selected FDR Data in Tabular Format for Attachments
Il and IV
Attachments VI-1 to VI-3:  Selected FDR Discrete Data in Tabular Format

DCAIMAQSS
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CONFIC AT-8-A2 AS

PARA
NO

PARAMETER
TITLE

PERFORMANCE PARAMETERS

016%
462
001«
006
007 »
300
302+
139+
140»
141«
1422
304»
305x*
306+
307»

003
314+
314«
782%
B850=*

COMPUTED AIRSPEED
GROUND SPEED

PRESSURE ALTITUDE

RADIO ALTITUDE 1

RADID ALTITUDE 2

ROLL ATTITUDE

PITCH ATTITUDE

LEFT ANGLE OF ATTACK 1A
LEFT ANGLE OF ATTACK 1B
RIGHT ANGLE OF ATTACK 2A
RIGHT ANGLE OF ATTACK 2B
MAGNETIC HEADING
VERTICAL ACCELERATION
LATERAL ACCELERATION
LONGITUDINAL ACCELERATION

TOTAL AIR TEMPERATURE
CENTER OF GRAVITY
CENTER OF GRAVITY
GROSS WEIGHT

TOTAL FUEL QUANTITY

MD-11 DFDR PARAMETERS

UNITS  RANGE SLOPE SMPL
DISCRETE MNEUMONICS RATE
KNOTS  0/512 0.5 1/SEC
KNOTS 0/2048 2 1/SEC
FEET  0/131072 1 1/SEC
FEET  -30/4065 1 1/SEC
FEET  -30/4065 1 1/SEC
DEG +180 .35156 2/SEC
DEG +180 .35136-251504 /SEC
DEG +90 .17578 1/2 SEC
DEG +90 .17578 1/2 SEC
DEG +90 17578 1/2 SEC
DEG +90 .17578 1/2 SEC
DEG 0/360 .35136.7%15b 1 /SEC
G’S -3/6 .00229 8/SEC
6’Ss +1.0 .00203 4/SEC
G’S +1.0 .00203/532 4/SEC
DEG C 4256 125 1/2 SEC
%MAC  0/51.2 .1 1/64 SEC
%MAC  0/51.2 .1 1/64 SEC
KLBS  0/655.4  .160 1/64 SEC
KLBS  0/409.6 .200 1/64 SEC

SUB/FR DFDR  DFDR
REPS WORD  BIIS
1234 10 3-12
1234 18 3-12
1234,13 41,42 1-6,1-12
13 9 1-12
24 9 1-12
1234 14 3-MA 15~
1234 13 3-1113
13 11 3-12
24 11 3-12
24 43 3-12
13 43 3-12
1234 30 3-12
1234 4 1-12
1234 5 3-12
1234 6 3-12
13 51 1-12
4 26 4-12
4 26 3-12
4 26 1-12
4 50 2-12

+ o+

VERSION: 113093
COMMENTS

OFFSET=30 CNTS
OFFSET=30 CNTS
ANR (RWD)
ANU

ANU

ANU

ANU

ANU

+

SEE APP I
SEE APP I
SEE APP I

10/733 (TELEDYNE)
10/733 (SUND)
9/773

13/773



CONFIG Al-4-#2 15

PARA
NO

PARAMETER

TITLE

CONTROL SURFACES

097=»
102»
103x*
096=
106
107 *
099+%
104
105=
098#
110%
108+
109*

?; 114»
D 100*

101=*
121
120=
123+
124x»
122+
135%

136

137+«

ELEVATOR POSITION LEFT 0B
ELEVATOR POSITION LEFT IB
ELEVATOR POSITION RIGHT 0B
ELEVATOR POSITION RIGHT IB

STABILIZER POSITION 1
STABILIZER POSITION 2
ATLERON POSITION LEFT 0B
AILERON POSITION LEFT 1B

AILERON POSITION RIGHT 0B
AILERON POSITION RIGHT 1B

SPOILER POSITION L3
SPOILER POSITION LS
SPOILER POSITION R3
SPOILER POSITION RS
LOWER RUDDER POSITION
UPPER RUDDER POSITION
FLAP POSITION LEFT 0B
FLAP POSITION LEFT 18
FLAP POSITION RIGHT OB
FLAP POSITION RIGHT 1B
SLAT DISAGREE |
SLAT SENSOR LEFT 4A%B

SLAT SENSDR LEFT 2A&B

SLAT SENSOR RIGHT 4A&B

MD-11 DFDR PARAMETERS

UNITS  RANGE SLOPE SMPL
DISCRETE MNEUMONICS RATE
DEG +45 .08789 1/SEC
DEG +45 .08789 1/SEC
DEG +45 .08789 1/SEC
DEG +45 .08789 1/SEC
DEG +45 -.0440 1/2 SEC
DEG +45 -.0440 1/2 SEC
DEG +45 .08789 1/SEC
DEG = +45 .08789 1/SEC
DEG +45 .08789 1/SEC
DEG +45 .08789 1/SEC
DEG -25/65  TABLE 1/2 SEC
DEG -25/65  TABLE 1/2 SEC
DEG -25/65  TABLE 1/2 SEC
DEG -25/65  TABLE 1/2 SEC
DEG +45 -.0879 1/SEC
DEG +45 -.0879 1/SEC
DEG 0/180 .17578 1/4 SEC
DEG 0/180 .17578 1/4 SEC
DEG 0/180 .17578 1/4 SEC
DEG 0/180 17578 1/4 SEC
AGREE DISAGR 1/SEC
TRANSIT 1/SEC
TRANSIT

RETRACT

EXTEND

TRANSIT 1/SEC
TRANSIT

RETRACT

EXTEND

TRANSIT 1/SEC
TRANSIT

RETRACT

EXTEND

SUB/FR DFDR  DFDR
REPS WORD  BIIS
1234 64 3-12
1234 16 3-12
1234 48 3-12
1234 32 3-12
13 25 3-12
2 4 25 3-12
1234 56 3-12
1234 8 3-12
1234 40 3-12
1234 24 3-12
13 17 3-12
2 4 17 3-12
24 49 3-12
13 49 3-12
1234 59 3-12
1234 27 3-12
2 62 3-12
1 62 3-12
3 62 3-12
4 62 3-12
1234 64 2
1234 8 1-2
1234 40 1-2
1234 24 1-2

VERSION: 113093

COMMENTS

+ ANU (TEU)
+ ANU (TEU)
+ ANU (TEU)
+ ANU (TEU) ,
+ ANU-(TEW) +£iND> (TED)
+ ANU—(TEU) + (iND (TED)
+ RWD (TED)
+ RWD (TED)
+ RWD (TEU)
+ RWD (TEV)

TEU, SEE APP I
TEU, SEE APP I
TEU, SEE APP I
TEU, SEE APP I
meﬁmyFQMJTag
- ANR—TERY + riNL (TEL
+ TED
TED
TED
TED

*

+ + +

+ + +

MALU TYPE

MALU TYPE

MALU TYPE




CONFIG Al-R-AZ N5

PARA
NG

138+

MISC A/C CONFIGURATIONS PARAMETERS

PARAMETER
TITLE

SLAT SENSOR RIGHT 2A2B

409
410
413
414
125»

127+ CONFIG WARN STAB OUT OF TRIM

128»

126 CONFIG WARN PARKING BRAKE SET

H

LOWER YAW DAMPER A
UPPER YAW DAMPER A
LOWER YAW DAMPER B
UPPER YAW DAMPER B
CONFIG WARN FLAPS - T/O

CONFIG WARN SPOILERS ARMED

|
(xy LANDING GEAR

115=
116+
4224
423»
420+%
421+
4242
425
426%
427 *
131«
132+
133»
134+

NOSE GEAR COMPRESSED LEFT
NOSE GEAR COMPRESSED RIGHT
NOSE GEAR DOWN AND LOCKED
NOSE GEAR UNSAFE

LH GEAR DOWN AND LOCKED

LH GEAR UNSAFE

RH GEAR DOWN AND LOCKED

RH GEAR UNSAFE

CENTER GEAR DOWN AND LOCKED
CENTER GEAR UNSAFE

BRAKE PRESSURE RIGHT
BRAKE PRESSURE LEFT

BRAKE PEDAL POSITION RIGHT
BRAKE PEDAL POSITION LEFT

NMD-11 DFDR PARAMETERS

UNITS  RANGE SLOPE
DISCRETE MNEUMONICS
TRANSIT

TRANSIT

RETRACT

EXTEND

ON OFF

ON OFF

ON OFF

ON OFF
LEGAL TLLEGL
INAC ACTIVE
UNARM ARMED
OFF BRAKON
NOTCOM COMPRS
NOTCOM COMPRS
NOTLCK DWNLCK
SAFE UNSAFE
NOTLCK DWNL CK
SAFE UNSAFE
NOTLCK DWNLCK
SAFE UNSAFE
NOTLCK DWNLCK
SAFE UNSAFE
PSIA  0/5000  4.8876
PSIA  0/5000  4.8876
DEGS  0/19.4  -.0868
DEGS  0/19.4  ~.0868

SMPL
RATE

1/SEC

1/2
1/2
1/2
1/2

SEC
SEC
SEC
SEC

1/SEC

1/4
1/4

SEC
SEC

1/SEC

1/SEC
1/SEC

1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/2
1/2
1/4
1/4

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

SUB/FR DFDR

REPS

WORD

VERSION: 113093
DFDR

BITS COMMENTS

1234

13
13
2 4
24
1

7

54
54
54
54
33
33
33
33

16
16
61
61
61
61
61
61
61
61

35

35

1-2 MALU TYPE

NNRNNRKN =N

14/773
15/773

SEE APP 1
SEE APP 1
SEE APP I
SEE APP 1

W W W W AN NN = b = b N =

1
Ay g A
NN N

1



CONFIC AL-A-AZ 15

PARA
NO

PARAMETER
TITLE

ENGINES

207

208

225%
226
227
194«
1954+
196+
200 %
201«
202x»
231
232«
233+
197=
198»
199
219s
220%
221
2224
223
224 %
182»

183+

APU N1

APU N2

THROTTLE RESOLVER ANGLE ENG 1
THROTTLE RESOLVER ANGLE ENG 2
THROTTLE RESOLVER ANGLE ENG 3
N1 ENGINE 1 (CE)

N1 ENGINE 2 (CE)

N1 ENGINE 3 (GE)

Ni ENGINE 1 (PW,RR)

N1 ENGINE 2 (PW,RR)

N1 ENGINE 3 (PW,RR)

N2 (PW, GE) /N3 (RR) ENGINE 1

N2 (PW,GE) /N3 (RR) ENGINE 2

N2 (PW, GE) /N3 (RR) ENGINE 3
THRUST EPR ENGINE 1 (PW,RR)
THRUST EPR ENGINE 2 (PW,RR)
THRUST EPR ENGINE 3 (PW,RR)
FUEL FLOW ENGINE 1

FUEL FLOW ENGINE 2

FUEL FLOW ENGINE 3

ECT ENCINE 1

EGT ENGINE 2

EGT ENCINE 3

THRUST REVERSER ENGINE 1

THRUST REVERSER ENGINE 2

MD-11 DFDR PARAMETERS

UNITS  RANGE SLOPE
DISCRETE MNEUMONICS
%RPM  0/128 5
%RPM  0/128 5

DEG +180 .3512
DEG 7180 .3512
DEC +180 .3512
%RPM  0/128 0.125
%RPM  0/128 0.125
%PM 07128 0.125
%RPM  0/128 0.03125
%RPM  0/128 0.03125
%RPM  0/128 0.03125
%RPM  0/128 0.125
%RPM  0/128 0.125
%RPM  0/128 0.125
EPR 0/4 0.00391
EPR 0/4 0.00391
EPR 0/4 0.00391
PPH 0/32768 8.0
PPH 0/32768 8.0
PPH 0/32768 8.0
DEG 0/2048 0.5

DEG 0/2048 0.5

DEG 0/2048 0.5
STOWED

UNLOCK

DEPLOY

DEPLOY

STOWED

UNLOCK

DEPLOY

DEPLOY

SMPL
RATE

1/64 SEC
1/64 SEC
1/SEC
1/SEC
1/SEC
1/SEC
1/SEC
1/SEC
1/64 SEC
1/64 SEC
1/64 SEC
1/2 SEC
1/2 SEC
1/2 SEC
1/SEC
1/SEC
1/SEC
1/64 SEC
1/64 SEC
1/64 SEC
1/4 SEC
1/4 SEC
1/4 SEC
1/SEC

1/SEC

SUB/FR DFDR  DFDR
REPS WORD  BITS
4 26 5-12
4 42 5-12
1234 7 3-12
1234 31 3-12
1234 55 3-12
1234 15 3-12
1234 39 3-12
1234 63 3-12
4 58 1-12
4 58 1-12
4 50 1-12
13 2 3-12
13 26 3-12
13 50 3-12
1234 15 3-12
1234 39 3-12
1234 63 3-12
4 58 1-12
4 58 1-12
4 58 1-12
1 58 0-12
2 58 0-12
3 58 0-12
1234 11 1-2
1234 27 1-2

VERSION: 113093
COMMENTS

SEE APP I1
SEE APP II

3/773
4/773
5/773

8/773
9/773
10/773



MD-11 DFDR PARAMETERS

CONFIC Al-2-A2 AS VERSION: 113093
PARA PARAMETER UNITS  RANGE SLOPE SMPL SUB/FR DFDR  DFDR
NO TITLE DISCRETE  MNEUMONICS RATE REPS  WORD  BITS COMMENTS
184+ THRUST REVERSER ENGINE 3 STOWED 1/SEC 1234 43 1-2

UNLOCK

DEPLOY

DEPLOY
209+ OIL QUANTITY ENGINE 1 qrs  0/256 1.0 1/64 SEC 4 50 5-12 0/773
210« DIL QUANTITY ENGINE 2 grs  0/256 1.0 1/64 SEC 4 50 5-12 1/773
211+ OIL QUANTITY ENGINE 3 Qs 0/256 1.0 1/64 SEC 4 50 5-12  2/773
212 OIL PRESSURE LOW ENGINE 1 NOTLOW PRSLOW 1/SEC 1234 57 4
213 OIL PRESSURE LOW ENGINE 2 NOTLOW PRSLOW 1/SEC 1234 57 5
214 0IL PRESSURE LOW ENGINE 3 NOTLOW PRSLOW 1/SEC 1234 57 6
279 0IL TEMPERATURE ENGINE 1 DEG  +2048 1 1/64 SEC 4 42 1-12 0/773
280 OIL TEMPERATURE ENGINE 2 DEG 2048 1 1/64 SEC 4 42 1-12 1/773
981 0IL TEMPERATURE ENGINE 3 DEG 2048 1 1/64 SEC 4 42 1-12 2/773
286+ DIL PRESSURE ENGINE 1 PSIA  0/512 4 1/64 SEC 4 26 6-12 0/773
287+ DIL PRESSURE ENGINE 2 PSIA  0/512 4 1/64 SEC 4 26 6-12 1/773
288+ DIL PRESSURE ENGINE 3 PSIA  0/512 4 1/64 SEC 4 26 6-12 2/173
ENGINE CONFIG AND ALERTS
042  FADEC CHANNEL SELECT ENG 1  CHNL A CHNL B 1/SEC 1234 32 1
043 FADEC CHANNEL SELECT ENG 2  CHNL A CHNL B 1/SEC 1234 56 1
044 FADEC CHANNEL SELECT ENG 3  CHNL A CHNL B 1/SEC 1234 64 1
380 FEAD - FMC THRUST MODE MATRIX NONE o/15 1 1/64 SEC 4 50 1 12/773

MATRIX STATE VALUES: 0 = NONE OR IDLE 3 = G/A

4 =T/0 5 = ALT T/0

6 = T/0 FLEX 8 = CLIMB

10= CRUISE 11= MAX CONT TRUST
381 EAD - FUEL OFF ENGINE 3 CLOSED OPEN 1/64 SEC 4 50 A 12/773
382 EAD - FUEL OFF ENGINE 2 CLOSED OPEN 1/64 SEC 4 50 3 12/773

383 EAD - FUEL OFF ENGINE 1 CLOSED OPEN 1/64 SEC 4 50 2 12/773



MD-11 DFDR PARAMEYERS

CONFIGC A2 RS VERSION: 113093
PARA PARAMETER UNITS RANGE SLOPE SMPL SUB/FR DFDR  DFDR

NO TJITLE DISCRETE = MNEUMONICS RATE REPS WORD BITS COMMENTS

282 APU FIRE WARN NOFIRE ENGFIR 1/2 SEC 1 3 57 7

283 FIRE WARN ENGINE 1 NOFIRE ENGFIR 1/SEC 1234 57 1

284 FIRE WARN ENGINE 2 NOFIRE ENGFIR 1/5EC 1234 57 2

285 FIRE WARN ENGINE 3 NOFIRE ENGFIR 1/SEC 1234 87 3

SYSTEMS-CONFIG & DISCRETES

289+ HYDRAULIC 1 PRESS LOW WARN  P¢2500 P>2500 1/SEC 1234 59 1

290+ HYDRAULIC 2 PRESS LOW WARN  P¢2500 P>2500 1/SEC 1234 59 2

201s HYDRAULIC 3 PRESS LOW WARN  P<2500 P>2500 1/SEC 1234 34 1

320+ HYDRAULIC OIL QUANTITY ENG 1 QTS 0/16 125 1/64 SEC 4 42 6-12 0/773

321+ HYDRAULIC DIL QUANTITY ENG 2 QIS 0/16 125 1/64 SEC 4 50 6-12 0/773
(- 322+ HYDRAULIC OIL QUANTITY ENG 3 QTS 0/16 125 1/64 SEC 4 58 6-12 0/773
t 315 CABIN ALTITUDE FEET  +66536 32 1/64 SEC 4 50 1-12 5/773
5~017 AIR-CONDITIONING PACK 1 OFF ON 1/4 SEC 1 19 1

018 AIR-CONDITIONING PACK 2 OFF ON 1/4 SEC 2 19 1

019 AIR-CONDITIONING PACK 3 OFF ON 1/4 SEC 3 19 1

028 AIR BLEED 1 OFF ON OFF 1/4 SEC 1 19 2

029 AIR BLEED 2 DFF ON OFF 1/4 SEC 2 19 2

030 AIR BLEED 3 OFF ON OFF 1/4 SEC 3 19 2

728 ANTI-ICE WING VALVE ON OFF 1/4 SEC 4 49 1

798 ANTI-ICE ENGINE 1 VALVE ON OFF 1/4 SEC 1 A9 1

799 ANTI-ICE ENGINE 2 VALVE ON OFF 1/4 SEC 2 A9 1

BOO ANTI-ICE ENGINE 3 VALVE ON OFF 1/4 SEC 3 49 1

026 TAT PROBE HEAT OFF ON 1/4 SEC 12 34 2

206 CAPTAIN PITOT STATIC HEAT  ON OFF 1/4 SEC 1 34 9

297 F/0 PITOT STATIC HEAT  ON OFF 1/4 SEC 3 34 2

208 AUXILIARY PITOT STATIC HEAT  ON OFF 1/4 SEC 4 34 2



MD-11 DFDR PARAMETERS

CONFIG AL &-A2 1S VERSION: 113093
PARA PARAMETER UNITS  RANGE SLOPE SMPL SUB/FR DFDR  DFDR
N0 TITLE DISCRETE MNEUMONICS RATE REPS  WORD BITS COMMENTS
AVIONICS-CONFIGS
170 IL5-1/Mi5-1 SELECT MLS-1 ILs-1 1/SEC 1234 49 2
171 ILS-2/MLS-2 SELECT MLS-2 1SL-2 1/SEC 1234 53 2
172 CAPTAIN FMC SELECT ON 1 ON 2 1/4 SEC 1 56 2
173 F/0 FMC SELECT ON 1 ON 2 1/4 SEC 2 56 2
174 FLIGHT DIRECTOR ACTIVE (FCC) INAC ACTIVE 1/4 SEC 1234 62 1
175 CAPTAIN FLIGHT DIRECTOR (FCC) ON 1 ON 2 1/4 SEC 4 63 1
176 F/0 FLIGHT DIRECTOR (FCC) ON 1 ON 2 1/4 SEC 4 63 2
177 CAPTAIN IRU SELECT ON 1 ON 3 1/4 SEC 3 63 1
178 F/0 IRU SELECT ON 2 ON 3 1/4 SEC 3 63 2
179 CAPTAIN DEU SELECT SWITCH DEU2 1/4 SEC 2 49 1-2

DEU3

DEU1

DISALW=DISALLOW
180 F/0 DEU SELECT SWITCH DEU2 1/4 SEC 1234 49 1-2

DEU3

DEU1

DISALW
325 CAPTAIN BARD SET INHG  0/4095 1 1/64 SEC 4 50 1-12 11/773
332 F/0 BARO SET INHG  0/4095 1 1/64 SEC 4 50 1-12 14/773
330 SELECTED HEADING DEG +180 .08789 1/64 SEC 4 26 1-12 14/773
331 SELECTED FLIGHT PATH ANGLE  DEG +90 .04394 1/64 SEC 4 42 1-12 14/773
313 SELECTED RUNWAY HEADING DEG ¥180 .0879 1/64 SEC 4 26 1-12 0/773
316 SELECTED ALTITUDE FEET  0/65536 32 1/64 SEC 4 26 1-12 6/773
317 SELECTED AIRSPEED KNOTS  0/512 125 1/64 SEC 4 42 1-12 6/773
318 SELECTED BARO MINIMM (DH) §1 FEET  +65536 32 1/64 SEC 4 50 1-12 6/773
319 SELECTED BARO MINIMUM (DH) §2 FEET  +65536 32 1/64 SEC 4 58 1-12 6/773



MD-11 DFDR PARAMETERS

CONFIG Al-R-A2 A< VERSION: 113093
PARA PARAMETER UNITS RANGE  SLOPE SMPL  SUB/FR DFDR  DFDR
ND  TITLE DISCRETE  MNEUMONICS RATE  REPS  WORD BITS  COMMENTS
AVIONICS-FLIGHT MODE ANNUCIATOR DISPLAY
147 FMA DISPLAY FORMAT ROLL ARMED - 1/SEC 1234 23 10-12  MALU TYPE
NODISP = NO DISPLAY NAVARM = NAV ARMED
VORARM = VOR ARMED LOCARM = LOCALIZER ARMED
LNDARM = LAND ARMED
148 FMA DISPLAY FORMAT ROLL - 1/SEC 1234 23 6-9 MALU TYPE
NODISP NAV1
NAV2 VOR1
VOR2 VORICR = VOR1 CRUISE
VOR2CR = VOR2 CRUISE LOCONL = LOCALIZER ONLY
LOCWHT = LOCALIZER WHITE  LOCGRN = LOCALIZER GREEN
ROLWT = ROLL WHITE ROLLGN = ROLL GREEN
T/0 HEADING
TRACK ALNWH = ALIGN WHITE
ALNGRN = ALIGN GREEN
149 FMA DISPLAY FORMAT SPEED - 1/SEC 1234 23 1-4 MALU TYPE
NODISP PTCH/W = PITCH WHITE
PTCH/M = PITCH MAGENTA TRST/M = THRUST WHITE
TRST/M = THRUST MAGENTA RET/W = RETARD WHITE
IDLE/M = IDLE THRUST MAGENTA WIND/W = WINDSHEAR WHITE
151 FMA DISPLAY SPEED FLASHING  NOFLSH FLASH 1/SEC 1234 31 2
153 FMA DISPLAY ROLL FLASH NOFLSH FLASH 1/SEC 1234 30 2
165 FMA DISPLAY VERTICAL NOFLSH FLASH 1/SEC 1234 45 2
156 FMA DISPLAY VERTICAL ALERT  NODISP ALERT 1/SEC 1234 46 1
157 FMA DISPLAY LAND ARMED NODISP LNDARM  1/SEC 1234 46 2
158 FMA DISPLAY GND PROX NODISP DISPLY 1/SEC 1234 55 1
159 FMA DISPLAY PROF NODISP DISPLY 1/SEC 1234 55 2
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CONFIG Al-k-A2 AS
PARA PARAMETER
N0 TITLE

160 FMA DISPLAY ASP ENGAGED
161+ FMA DISPLAY FORMAT LAND MODE

162+« FMA DISPLAY FORMAT VERTICAL

163*

164» FMA DISPLAY FORMAT AUTD PILOT -

FMA DISPLAY FORMAT AUTG THROTTLE -

MD-11 DFDR PARAMETERS

UNITS RANGE  SLOPE SMPL
DISCRETE ___ MNEUMONICS RATE
NODISP EGD/WT  1/SEC
- 1/SEC
NODISP

SINGLD = SINGLE LAND

DUALLD = DUAL LAND

APPR = APPROACH

- 1/SEC
NODISP

CLBMG = CLIMB THRUST MAGENTA
G/SGRN = CLIDE SLOPE GREEN

G/AMAG = G/A MAGENTA

FLAREG = FLARE GREEN

HOLDWT = HOLD WHITE

IDLECP = IDLE CLAMP

PROF/M = PROF MAGENTA
ROLL/G = ROLL OUT GREEN
T/0CLW = T/0 CLAMP WHITE
V/SWHT = WIND SHEAR WHITE
WIND/R = WIND SHEAR RED
MCTMAG = MCT THRUST MAGENTA
G/A TM = G/A THRUST MAGENTA
CRZ TM = CRUISE THRUST MAGENTA

1/SEC
NODISP
ATSAMB = AUTO THRTL SYS AMBER
1/SEC
NODISP
AP2

APOFFW = AUTD PILOT OFF WHITE
APOFFR = AUTO PILOT OFF RED

VERSION: 113093

SUB/FR DFDR  DFDR

REPS WORD  BITS COMMENTS
1234 39 1

1234 47 1-12

1234 47 8-10 MALY TYPE

CLBWHT = CLIMB THRUST WHITE

G/SWHT = GLIDE SLOPE WHITE

G/AWHT = GO AROUND WHITE

FLAREW = FLARE WHITE

FPA = FPA WHITE

HOLDMG = HOLD MACENTA

IDLEMG = IDLE CLAMP MAGENTA
ROLL/W = ROLLDUT WHITE

T/OTHR = T/0 THRUST WHITE

T/OCLM = T/0 CLAMP MAGENTA

V/SMAG = VERTICAL SPEED MAGENTA
MCTWHT = MCT WHITE

G/A TW = GO ARGUND THRUST WHITE
CRZ TW = CRUISE THRUST WHITE

T/0 T™™M = T/0 THRUST MAGENTA

1234 47 4-5 MALU TYPE
ATSWHT = AUTO THROTTLE SYS WHITE
ASTRED = AUTO THRTL SYS RED

1234 47 1-3 MALU TYPE
AP1

AP -

APOFFA = AUTD PILOT OFF AMBER



MD-11 DFDR PARAMETERS

CONFIC Al-R-A2 NS VERSION: 113093
PARA PARAMETER UNITS  RANGE SLOPE SMPL SUB/FR DFDR  DFDR
NO TITLE DISCRETE MNEUMONICS RATE REPS  WORD BITS COMMENTS
AVIONICS-MISC DISCRETES
023« TCAS DISPLAY MATRIX OTHER 1/SEC 1234 21,13 1-2,2  MALU TYPE
STBY
TAONLY
TA/RA
024+ TCAS SENSITIVITY LEVEL St. 0/7 1 1/SEC 1234 13,5 1,1-2  MALU TYPE
031 EMERGENCY LIGHTS DISARMED ARMED DISARMED  1/4 SEC 4 19 1
|040 CAPT PVD LEFT ON OFF 1/SEC 1234 29 1 «+DELETED++
|041 F/0 PVD RIGHT ON OFF 1/SEC 1234 29 2 «+DELETED+#
., AVIONICS-NAV
‘1 308+ LATITUDE POSITION DEG +180 .00137 1/4 SEC 2 42,51 1-12,1-6
=2 309+ LONGITUDINAL POSITION DEG +180 .00137 1/4 SEC 2 50,51 1-12,7-12
" 323+ TRUE WIND DIRECTION DEG 0/360 .08789 1/64 SEC 4 42 1-12 9/773
324+ WIND SPEED KNOTS  0/256 .0625 1/64 SEC 4 50 1-12 9/773
310« NAV FREQUENCY 1 MHZ 0/4095 1 /144" SEC 4 26 1-12 VAL+10K=MHZ,3/773
311+« NAV FREQUENCY 2 MHZ 0/4095 1 || 174 SEC 4 422b 1-12 VAL+10K=MHZ ,3/773
478+ DRIFT ANGLE DEG +180 .35156 1/4 SEC 1234 19 3-12
328+ DME 1 DISTANCE NAUT MI 0/512 125 ifldy 144 SEC 4 2642 1-12 13/773
329« DME 2 DISTANCE NAUT MI 0/512 125 (/4 SEC 4 42 1-12 13/773
405+ LOCALIZER DEVIATION 1 DDM +0.4 .00078 1/2 SEC 1 3 33 3-12 DDM = DIFF IN
406« LOCALIZER DEVIATION 2 DDM +0.4 .00078 1/2 SEC 24 33 3-12 DEPTH MODULATION
407+ GLIDESLOPE DEVIATION 1 DDM +0.8 .00156 1/2 SEC 1 3 34 3-12
408+ GLIDESLOPE DEVIATION 2 DDM +0.8 .00156 1/2 SEC 24 34 3-12
411+ OUTER MARKER BEACON OFF ON 1/SEC 1234 10 1
412+ MIDDLE MARKER BEACON OFF ON 1/SEC 1234 10 2
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MD-11 DFDR PARAMETERS

CONFIG AL=&=A2 A5 VERSION: 113093
PARA PARAMETER UNITS  RANGE SLOPE SMPL SUB/FR DFDR  DFDR

NO TITLE DISCRETE MNEUMONICS RATE REPS  WORD BITS COMMENTS
AVIONICS-NAVIGATION DISPAY

370 ND - MAP MODE NOTSEL MAPSEL 1/64 SEC 4 26 1 12/773
371 ND - VOR MODE NOTSEL VORSEL 1/64 SEC 4 26 2 12/773
372 ND - APPR MODE NOTSEL APRSEL 1/64 SEC 4 26 3 12/773
373 ND - PLAN MODE NOTSEL PLNSEL 1/64 SEC 4 26 4 12/773
374 ND - WX OFF WX ON OFF 1/64 SEC 4 26 5 12/773
375 ND - MAP FAIL 8K FAIL 1/64 SEC 4 26 6 12/773
376 ND - NO PLAN MODE PLAN NOPLAN 1/64 SEC 4 26 7 12/773
377 ND - CDI FAIL 0K FAIL 1/64 SEC 4 26 8 12/7713
378 ND - HDG FAIL 0K FAIL 1/64 SEC 4 26 9 12/773
379 ND - HDG MISCOMPARE 0K MISCMP 1/64 SEC 4 26 10 12/773
384 ND - POSITION MISCOMPARE 0K MISCMP 1/64 SEC 4 26 11 12/773
AVIONICS-PRIMARY FLIGHT DISPLAY

350 PFD - FI/METE SELECT FEET METER 1/64 SEC 4 26 1 4/773
351 PFD - HDG/TRACK SELECT HDG TRACK 1/64 SEC 4 26 2 4/773
352 PFD - IAS/MACH SELECT I1AS MACH 1/64 SEC 4 26 3 4/773
353 PFD - V/S/FPA SELECT V/s FPA 1/64 SEC 4 26 4 4/773
354 PFD - MAG/TRU SELECT MAG TRU 1/64 SEC 4 26 5 4/773
355 PFD - IN/HP SELECT IN HP 1/64 SEC 4 26 6 4/773
356 PFD - IAS MISCOMPARE 0K MISCOM 1/64 SEC 4 42 1 4/773
357 PFD - ALT MISCOMPARE 0K MISCOM 1/64 SEC 4 42 2 4/773
358 PFD - ATT MISCOMPARE K MISCOM 1/64 SEC 4 42 3 4/773
359 PFD - HDG MISCOMPARE 0K MISCOM 1/64 SEC 4 42 4 4/773
360 PFD - ATT FAIL 0K FAIL . 1/64 SEC 4 42 5 4/773
361 PFD - HDG FAIL 0K FAIL 1/64 SEC 4 42 6 4/173
362 PFD - FD FAIL 0K FAIL 1/64 SEC 4 42 7 4/773
363 PFD - AIRSPEED FAIL 0K FAIL 1/64 SEC 4 42 8 4/773
364 PFD - MACH FAIL OK FAIL 1/64 SEC 4 42 9 4/773
365 PFD - ALT FAIL 0K FAIL 1/64 SEC 4 42 10 4/773
366 PFD - VERT SPEED FAIL 0K FAIL 1/64 SEC 4 42 11 4/773



CONFIG Al=g-A2 AS

PARA
NG

PARAMETER
TITLE

AVIONICS-RADIOS

MD-11 DFDR PARAMETERS

UNITS  RANGE

SLOPE

DISCRETE MNEUMDNICS

400+ VHF 1 KEYING XMIT

401+ VHF 2 KEYING XMIT

A02% VHF 3 KEYING XMIT

403+ HF 1 KEYING XMIT

404> HF 2 KEYING XMIT

AVIONICS-SYSTEM DISPLAY

340 SYSTEM DISPLAY FORMAT - STATUS 0\15

MATRIX STATE VALUES: 0 = INVALD

2 = HYDRAULIC
4 =T/0
6 = T/0 FLEX
8 = STATUS
10= NAV

341 SYSTEM DISPLAY - DU 1 OFF puL ON

342 SYSTEM DISPLAY - DU 2 OFF DU2 ON

343 SYSTEM DISPLAY - DU 3 OFF DU3 ON

344 SYSTEM DISPLAY - DU 4 OFF bu4 ON

345 SYSTEM DISPLAY - DU 5 OFF DUS ON

346 SYSTEM DISPLAY - DU 6 OFF DU6 ON

AVIONICS-WARNINGS

295+ MASTER WARN NOTSET

004 OVERSPEED WARNING NOWARN

005 STALL WARNING NOWARN

010 DECISION HEIGHT WARNING OF+

013+ GPWS PULLUP WARN INAC

RECVD
RECVD
RECVD
RECVD
RECVD

DU1DFF
DU20FF
DU3DFF
DU4OFF
DUSOFF
DU6OFF

SET
OVRSPD
STALL
ON
ACTIVE

SMPL SUB/FR DFDR  DFDR
RATE REPS WORD  BITS
1/SEC 1234 14 1
1/SEC 1234 14 2
1/SEC 1234 30 1
1/SEC 1234 22 1
1/SEC 1234 22 2
1/SEC 4 50 1-4
1 = SEC ENG

3 =G/A

5 = ALT T/0

7 = MISC PAGE

9 = CONSEQUENCES

1/64 SEC 4 50 5
1/64 SEC 4 50 6
1/64 SEC 4 50 7
1/64 SEC 4 50 8
1/64 SEC 4 50 9
1/64 SEC 4 50 10
1/SEC 1234 57 10
1/SEC 1234 17 1
1/SEC 1234 17 2
1/SEC 1234 33 1
1/SEC 1234 25 1

VERSION: 113093
COMMENTS

4/773

4/773
4/773
4/773
4/773
4/773
4/713




CONFIC A=R-A2 A5
PARA PARAMETER
NO  TITLE

797 FORWARD CARGO HEAT

292 AFT CARGO HEAT WARN

293 CABIN SMOKE WARN

294 LAVATORY SMOKE WARN

027 CABIN PRESSURE WARN

011 LSAS RIGHT INBOARD FAIL
012 LSAS RIGHT OUTBOARD FAIL
014 LSAS LEFT 1INBOARD FAIL
i 015 LSAS LEFT OUTBOARD FAIL

L mIsc

) 333+ A/C IDENTIFICATION

327 FLEET IDENTIFICATION
780 DAY /MONTH
889+ GMT (HOURS)

GMT (MINUTES)

773 SUPER FRAME COUNTER
776+ SYNCH WORD

MD-11 DFDR PARAMETERS

UNITS RANGE SLOPE SMPL
DISCRETE MNEUMONICS RATE
NOHEAT HEAT 1/4 SEC
SMOKE HEAT 1/4 SEC
NOSMOK SMOKE 1/4 SEC
NOSMOK SMOKE 1/4 SEC
>10KFT C10KFT 1/4 SEC
NOFAIL FAILED 1/SEC
NOFAIL FAILED 1/SEC
NOFAIL FAILED 1/SEC
NOFAIL FAILED 1/SEC
N/A 0/255 1 1/SEC
N/A 0/15 1 1/SEC
DAY/MO 0/4095 1 1/SEC
HR :MI :SEC 8/SEC
COUNTS o0/15 1 1/4 SEC
COUNTS 0/1000 TABLE 1/SEC

VERSION: 113093

SUB/FR DFDR  DFDR
REPS  WORD BITS COMMENTS
1 57 9
2 57 9
3 57 9
4 57 9
1234 57 8
1234 6 1
1234 3 2
1234 6 1
1234 3 2
4 26 5-4 15/773
4 26 1-4 15/773
4 2 1-12 11/773
4 2,42 1-12,1-7 11/773
4 2 1-4
1234 1 1-12

Explantions of Notes:

X/773:;
(parameter 773).

MALU TYPE:

Denotes Sub-Subcom parameters.

This sequence specifies the value (x) of the super frame counter

Ex: 10/773 == Super Frame Counter is 10 for this parameter.

annunciator logic unit that together relate to alpha-numeric expression.
list left to right starting at 0.

Ex:

[0=] NODISP
{2=] AP2

[1=]AP1
[3=]APOFF

Mode Annunciator Logic Unit multi-bit discrete composed of individual discrete bits from the

In cal, value-expression is




APPENDIX I
ATTACHMENT - CLARIFICATION OF CALIBRATION INFORMATION

e

INPUT PARAMETER RANGE SIGNIF RESOLUTION OFFSET COMMENTS

SOURCE TITLE (EY) BITS (EU/CNT) (CNTS)
1 Tri-Axial Accel Vertical Accel -3.375/6.0 12 0.002289 1475 -3.375 G=0VDC*, 6 G = 5VDC
2 Tri-Axial Accel Lateral Accel -1.083/1.0 10 0.0020345 532 -1.083 G=0VDC*, 1 G = 5VDC
13 Tri-Axial Accel Long Accel -1.083/1.0 10 0.0020345 532 -1.083 G=0VDC*, 1 G = 5VDC
8 Rt Brk Pdl Pos Xmtr Rt Brk pdl pos 0/19.4 10 --08689+.0%8! 51Y 510 DATP TXR8300 for offset
9 Lft Brk Pdl Pos Xmtr Lft Brk pdl pos 0/19.4 10 =.08689+ 0RRI.SH SI13  UATP TXRB300 for offset

Rt Brk Pdl Xducer Rt Brk Press 0/5000 10 4.8876 0 0 Psia = 0V, 5000 Psia= 5V

Lft Brk Pd! Xducer Lft Brk Press 0/5000 10 4.8876 0 0 Psia = OV, 5000 Psia= 5V

Position Xmiter Spoiler Pos L3 -25/65 10 Table -

Position Xmiter Spoiler Pos L5 -25/65 10 Table -

Position Xmiter Spoiler Pos R3 -25/65 10 Table

Position Xmiter Spoiler Pos rb -25/65 10 Table

» extrapolated from the DFDAU analog input section of Report K1521 Rev G

CALCULATIONS:
Accelerometers: Resolution = (|high_range| + |low _range|) /2", where n = sig bits
Offset = (0 - e.u.gypc)/Resolution
Example: Vertical Accel resolution = (6.0 + 3.375)/4096 = 0.002289
Vertical Accel offset = (0 - - 3.375)/.002289 = 1475
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PARA N0 TITLE
OO(#
207 APU N1
208 APU N2
100 LOWER RUDDER POSITION
101 UPPER RUDDER POSITION
A
LN 106 STABILIZER POSITION 1
107 STABILILER POSITION 2

APPENDIX II
ERROR MESSAGES AND CLARIFICATIONS

EXPLANATIONS & MESSAGES

PARAMETERS WHOSE PARAMETER NUMBER IS FOLLOWED BY AN ASTERIC "«® ARE THE "FAA
REQUIRED PARAMETERS® CALLED OUT ON THE CURRENT AAO.

BOTH APU N-SPEEDS WILL DISPLAY AN ALTERNATING VALUE OF 0 AND $54 AT FOUR
SECOND INTERVALS WHEN THE APU IS OFF. THIS CORRESPONDS TO THE "NO DATA®
MESSAGE FROM THE DFDAU AND IS THEREFORE NOT AN INDICATION OF AN ANOMALY WITH
THE APU. E

0CT 312 FCC-1. THE SIGN CONVENTION IS REVERESED FROM NORMAL FLIGHT TEST
CONVENTION OF UP & TO THE RIGHT IS POSITIVE. FOR THIS PARAMETER, A/C NOSE
LEFT (SURFACE TEL) IS A POSITIVE DEFLECTION.

OCT 312 FCC-2. THE SIGN CONVENTION IS REVERESED FROM NORMAL FLIGHT TEST
CONVENTION OF UP & TO THE RIGHT IS POSITIVE. FOR THIS PARAMETER, A/C NOSE
LEFT (SURFACE TEL) IS A POSITIVE DEFLECTION.

OCT 315 FCC-1. THE SICN CONVENTION IS REVERESED FROM NORMAL FLIGHT TEST
CONVENTION OF UP & TO THE RIGHT IS POSITIVE. FOR THIS PARAMETER, A/C NOSE
DOWN (SURFACE TED) IS A POSITIVE DEFLECTION. NOTE THAT THIS IS A DIFFERENT
CONVENTION THAN THE ELEVATORS WHICH FOLLOW THE CONVENTIONAL SYSTEM OF
POSTIVE A/C NOSE UP (SURFACE TEU).

OCT 315 FCC-2. THE SIGN CONVENTION IS REVERESED FROM NORMAL FLIGHT TEST
CONVENTION OF UP & TO THE RIGHT IS PDSITIVE. FOR THIS PARAMETER, A/C NOSE
DOWN (SURFACE TED) IS A POSITIVE DEFLECTION. NOTE THAT THIS IS A DIFFERENT
CONVENTION THAN THE ELEVATORS WHICH FOLLOW THE CONVENTIONAL SYSTEM OF
POSITIVE A/C NOSE UP (SURFACE TEU).



Figure 2. Flight Data Recorder With the Outer Sleeve




Figure 3. Flight Data Recorder Without the Outer Sleeve

Figure 4. Flight Data Recorder Without the Outer Sleeve

-2




Figure 6. Inside the Top Half of Flight Data Recorder's Armored Enclosure
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Attachments |ll - Last 3 Minutes of Selected FDR Data in Graphical Format
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Federal Express Accident Landing
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Attachments IV - Last 18 Seconds of Selected FDR Data in Graphical Format
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Attachments V - Selected FDR Data in Tabular Format for Attachments lll and IV




Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MAQ55
Revised: October 23, 1997, NTS

FBR ATtitude: [RAGRETIT, [ ROLC PITCH [LGHGITUSTRAL [AngTe of [AngTe of| 1AS TATERAL Ground |ATCItude: [ATtItuge: | ELEVLY | ELEVLO | FLEWRT | LLEWNO |Rudder [Rudder —
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Federal Express Accident Landi
Revised: October 23, 1997, NTS

iU

g, MD-11, 7/31/97 @ EWR, DCA97MAOQS55
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Federal Express Accident Landing. MD-11, 7/31/97 @ EWR, DCAS7MAD55 -3-
Revised: October 23, 1997, NTS
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eference ower r)
Number  |(feet} |[(deg.) |(@ (deg.)| (deg.)|tg) (deg.) |(deg.) | (xwOTS)|(q) (knots}|(feet)  |(feet) (.DEG) | (.DEG) | (.DEG) | (.DEG) |(deg) mugﬁ
T IE00[ 2UE0.00| 20294 I.LA®m|  28.7%) " 5. T3 T B0 -0.04%8] 1.0 205050 0.8 T.1¥ [ 8] zZ. T 2.5
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1427 7.73 0.1759 -0.0337
. ugg 7.7 0.1555 -0,0255
(1519
IS0 Z1Z0.00| 205.05] LI .58 T3 7.1857 1.5 TS5 I8G.00 W.UEE[ 156.00] ZI20.00 5.5 1] T38[ 202 0.5% 2.3
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1313
1-des
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0145 6.68 1169 L0215
-0603
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£
TI58.00| 20I0.00| 2507 L.oaBE 0. t.33 08T 6.8 5.56| 0. [ 15400 3 132 T 0.3 9.0 2.8
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9687 5.27 L0884 L0174
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e
Y5500 1965.00] ZIL.73f O 717 1. 0. 0864 €. 33 L1 . DS 1.0 TRE. W -3.15] 0. T3 L T 3 v
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Rt
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b e
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e
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0.9206 211 0640 L0030
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MADS5
Revised: October 23, 1997, NTS

TR [ATtitude: JRAGNETIC|VERTICAL] ROLL PITCH JURGITIOTRAL [AngTe of Ang‘le of] 1AS TATERAL 1 dround [ATETtude: [ATEItude:| ELEVLY | TLEVLD | ELEVRY | CLEVRD TRudder
iu’a,frole Radio HEADING |ACCEL ACCEL ;} ack g ack ACCELERATION| Speed |Radio 1 |Radio 2 ?Es' .
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Number  [(feet} f(deg.) {¢g) (deg.)| (deg.)f(g) (deg.) |(deg.) | (KMOTS)|(®) (knots) [(feet)  |(feet) (.DEG) | (.DEG) | (.DEG} | (.DEG) |(deq)
T 20500 I3 Z16.65] O .5 7% [T 510 T8 11950 BN ILLY . TRIW] -0.53 L T ] T8 1.3
0.9664 5.62 1.76 0.0436 -0.0255
0.9801 1.76 0.0538 .0.0276
-9481 1.76 0.0457 -0.0194
9664
L8733
.9801
.8539
TR0 1580.00] 7.5 0.%618 T T.40 T.0477 LX:}] Tl 1800 -0.0174[ I64.00| 1950.00 0.3 0.37 0. .87 -1.%3
L5595 4.92 1.41 0.039% -0.0276
L9664 1.4] 0.0477 +0.0113
9458 14 0.0457 -0.0296
o
9824
e
TR UG 1528.00] Z17.35| 0.9687 [ 37 1 T.0477 T 192 LW U O23E [ TEA.00 T528.00 1.3 5 7. 2.0 1.3
.9366 387 1.05 0.0335 -0.0194
. 1.05 0.0253 -0.0154
.5252 1.05 0.0233 0.0235
.5068
9229
T 20800 I91Z.00} ZI7.70| U.S4B1 3 [ T.05 0.0535 L T8 185.00 0. 164,00 1912.00 T8 TE [} 7.0 TH
.6099 2.8 1.05 0.0253 -0.0174
9091 1.05 0.0335 -0.0215
0.9755 1.05 -0.02
.5366
5572
L9435
1.0168
T 209.00f 1865.08|" ZiB.06| O. 2.5 T8 213 L1 10| 180.00| N [ TEE O 1555. 70 2.5 LR} [ K1) 7a5]  -I1.53
-5@53 2.48 1.65 0.0172 0.0235
.9733 1708 0.0314 0.0154
9562 1.05 152 0.0194
9778
.01s8
2
TT2I0000]  IPe9.00] 7I8.41] 0. 7.6 T.05] L% T2 180.00 §.0235| 184.00] 18ed.ub 737 7.29]  0.70| Z.58] -L.7|
~0030 2.81 1.05 0.0274 -0.0296
0.9343 1.05 0.0274 -0.0276
0.964] 1.05 0.0253 -0.0174
1.0213
0.9801
L
—211.00| ; ZI8.75] 0.5 FR:)8 T.05 (7T LAY 3 L 1 T.02768  168.00 THZm 1.76 Z7 737 2307 -L.051 0.0
L0030 2.8l 1.41 0.0713 -0.02]5
L0148 1.41 0.0131 -0.0316
.0099 1.4 0.0152 -0.0296
.0236
0.9916
g.ssol
Iz 00| 1BZZ.ohy 9.t 1. I8 K3} 7.0253 552 5.8 . 00215 I84.00¢ . U8 - Z.02 7.57 TH| 0.
0.9572 2.81 AL 0.0213 -0.029
L0419 41 0.0213 -0.0154
L0145 41 0.0213 23
L0351
L0442
i
T IIT.O0 ISI.00| 219 %1 1.0436 Z.0 S 00172 L1 582 1. o 18200 T80 [t T4 [ Ri] 2.5 0.4
9893 Z.46 41 0.0111 -0.0316
0213 4 0.0091 0.0418
9893 41 0.0172 0.0215
.5893
_D4l9
04d2
T 179700 B0Te 2.11 T 7. 5009 T 552 175.50 .0BEL 182,00 179700 T, 131 T.a F3%5 ¥
.0305 1.76 141 -0,0011 -0.0235
.0053 141 0.0152 -0,029
.5801 1.41 0.0050 -0.0215
5984
.0007
.9939
1. 0442




Federal Express Accident Landi
Revised: Qctober 23, 1997, NTS

n:

g, MD-11, 7/31/97 @ EWR, DCA97MA055

FOR [ATEitude: |WAGNETICIVERTICAL] WOLL [ PITCH Angle o e of] 135 |[ATERAL Ground JATTTtude: [ATLitude:| ELEVLY | ELEVLO | ELEWRY | ELEVRD [Rudder  [Rudder
Subframe [Radic HEADING [ACCEL ACCEL Attack {Attack MCCELERATION| Speed [Radio 1 |Radio 2 Pos. Pos.
Reference #1 (Lower}) [{Upper)
Kumber  |(feet) |(deg.) [{g} (deg.}| (deg.)|(9) (deg.) [{deg.) | (KNOTS)|(@) (knots)[{feet) |(feet) (.DEG) | (.DEG) { {.DEG) | (.DEG) |(deg) = |(deg)
T IR0 12T 2198 Lo 1.76 1 T.011T LR+ T 115.50 -0.0255 | 182.00 T W T.19 .78 T T [ 1] 0.6
1.0213 1.76 Al 0.0091 -0.0255
1.0158 4 0.0009 0.0316
1.0030 4 0082 0.0215
0.9847
0.9687
L
T Z15.08] /0508 219.81] 0. T.78 AL -0.001 L] eIl 1.0 OHTE B0 170500 .03 T T [ L. 1.5 0.2
1.0213 1.41 .41 0.0050 -0.0194
1.0168 76 00111 0.0255
0.9710 .76 0.0111 0.0235
1.0969
0.9847
o
217,00, . 5.8 U508 0% T- T.0030 T 580 179.00 U016 1 TR0 7.5 .0 1.5 7.5 T 0.8
0.5432 1.05 176 0.0213 -0.0215
1.0328 1.76 0.0552 0.0316
1.0397 2 0.0192 0.0296
i.ozu
L
T8 161700| 220.18] 1. T.05 Z.11 5] L] L1 00255 18000 .72 Z.11 T.62 z.37 ) (31
.0648 1,05 P .0233 -0.0276
L0053 2 0131 -1.0418
.9587 2.45 L0152 0.0337
.0168
0465
L
TN 15r.00] 2052 1. T 1.8 727 5.5 15[ /B0 -0.027%| BL .00 2.07 [ ] 37 0. .
1.0122 1,76 2.46 0030 -0.0377
0442 2.81 .0091 0.0174
] 0648 2.81 L0030 0.6215
.9458
1] 993
‘3308
T Z20.00f 1529.00] 220.87] 1.1061 21 1 B0 t.33 B33 LJB.00[  -0.0235| L/B.00] 1525.40 TA1 T 7.62 Z. .53 528
1.0397 1.76 3.16 0.0030 -0.0235
10534 316 0.0131 0.0276
1.0351 1 0.0233 -0.0235
.e511
.0603
41
T 22T 518,00 220.87| 1.0%80 1.1 kR kb T.5%0 [ . I~ 17800 TSIE. 00 LK+ T T4 .0 .18 -0.08
0717 0.70 3.52 0.0091 -0.0316
.0488 352 0.0213 0.0276
L0671 3.582 0.0111 -0.0377
.9916
L0671
0786
T 22200 ISIL.00| LB 10 3. 352 00132 .58 88 L. 50 -0.0055 %00 T. 1.2 [ 1 1.7 [N E] 7.3
.0e78 0.00 3.52 0.0192 -0.0174
.0a78 387 0.0131 0.0276
1.0099 .87 0.06131 L0194
1.0]58
1.1038
i
T 22300 I506.00| 221.72] U.5549 7.3 .87 0. 077 t.68 TB0 I'5.55 -0.02%8| Lha.00 5% 00 T3 T.I{ T T8 1.13 [ K+
-0030 070 387 0.0091 -0.0258
L0282 3.87 0.0172 -0.0235
9824 3.87 0.0009 2.0113
0076
L0671
.02
L0415
T 22A.00[ TANE.O0| 2157 1.7 . 3.8 B-005] T.50 .56 IIES gLty T 13508 T8 1.2% .08 L7 -1.05] 0.4
.0145 1.05 aer 6.0009 0.0133
L6007 3.87 0.0172 0.0255
.0122 3.87 0.0009 0.0255
L0374
0.9778
0.9733
1.0145
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Federal Express Accident Landl
Revised: October 23, 1997, N

ng MD-11, 7/31/97 @ EWR, DCA97MA055

Fivt ATETTUde: [MAGHE T TG VERTICAL] ROLL FITCH [T Te of[Angle of] JTAS TATERAL Bround mrm‘zmmw r
Subframe [Radic HEADING |ACCEL ACCEL Attack Attlck ACCELERATION| Speed Radig 2 Pos. Pos.
Reference #1 {Lower) [(Upper}
Musber  [(feet) [(deg.) [(g} (deg.}| (deg.){(q) (deg.) tdug.) (KNOTS} (g} (knots?|(feet)  [(feetd (.DEG) | (.DEG) | (.DEG) | ¢.DEG) [fdeg) |{deg)
TIN.00 ML) XLLZE| oY ¥ R4 7. 0050 C.63 §.50 I75.50 T W3S 17Z.00 T .11 T & .8 .8
0075 0.35 &7 50131 L0154
L0374 N4 0.0091 -0.0255
L0580 .87 0.0172 .02%6
.0007
L0007
(0442
26,00 221.72] 0.8 7.00 N . 5.50 6.68] 173. 0235 172.00| 1334.m 2.20 T t. T8 0.5 -0.62
0191 .0.35 .87 0091 .0215
.0213 .87 0.0111 .0215
%.osns .87 0003 0255
1.0282
1.053;
TRIW| AmGe) | b I LE 'R §.68] .50 I7Z.00 WZaE 100 WEW[ LU 1.5 0. L. 0.3 018
.0145|  .0.70 3.87 -0.0052 0.0235
.0259 3.87 -0.0031 0.0255
.0213 387 0.0030 0.0154
023
0122
s
I s e 1. T 157 T. 08T T3 50| /1.0 AT 168.00| Id54.00 [ K1 T 713 el 1% 7.55
.0236 0.00 3.87 0.0692 0.0215
0030 387 0.0009 0255
L0099 aar 0.0072 0.0235
{0236
1.0191
g'sazo
7] ) 5 - 7.5 14 §.0031 5.50 T 15| 169.%0 A " 168.00 L7 0.3 132 718 T T.H& -0.18
0.9893 0.35 3,52 0.0050 0.0215
.9893 382 0.0031 .023
L0030 3.52 0.0070 0.0215
0122
0122
g
T 0.00| 1512001 220.87( 0.57%5 L 52 005 5,15 5.15] 168.00 U.0275| 166.00] 1512.00 T. T.7% T.18 1.9 - 0.#{ -0.53
.5618 0.70 .62 0.001] 0.0215
.0030 B2 0091 .0Z35
0.9916 52 0.0131 0.0255
0.9824
1.0213
83582
T 23100 4B 0h| 220.87] 1.0007] 0.1 52 ] T I5f .58 16r.00 0008 1.0 TR 2.3 T3 U35 .09 .7 0.7
0.9803] -0.70 .52 0.0009 -0.0255
9778 52 0.0111 029
-9984 .52 0.0111 0.0218
0122
9847
T 200 IATL.00| 220.BY 1.o0 .58 137 7.0 3 & 15[ 156,00 DT O N T v 2.4 .02 [ K] Z.48 5.70 LK1
0145 0.00 3.52 0.0172 L0255
0099 3,52 0.0172 L0255
0.9893 152 0.0131 0276
0.9916
1.0099
i
TT3.00) 147E.00| 220.87| 0.97% T 3.52 T.02 .53 33| 165.50 . “1EZ.00 137600 .8 2.8 [ .8 L5 0.5
.0168 0.70 3.52 0.0213 L0174
.9733 387 0.0355 0174
1.0191 3.87 0.0355 L0337
1.0351
0.964]
¢
T ILO0[ 1a5L.00] ze0.ary 1. B {] k-4 Roxid [P} T.50[ 1e%.50 0315 16Z.00| 1451.00 T8 135 [ X 70 .53 0.H
0.9710 1.08) 3.87 0.0314 0235
0.5847 a7 0.0436 074
1.0305 3.87 0.0477 0276
0.9595
0.9778
0.9549
0.9916




Federal Express Accident Landi
Revised: October 23, 1997, NTS

n

g, MD-11, 7/31/97 @ EWR, DCA97TMA0S5

T TVERTICAL] ROUL TORGTTUSTRAL [AngTe of [Angle of| 1AS  [LATERAL | tude: Tode: [ ELEVL] | ELEVLD | ELEVRT | ELEVR0 |Rudder |Rudder
Subframe {Radio ACCEL Attack [Atfack ACCELERATION| Speed [Radio 1  [Radio 2 Pos. Pos.
Referance 1 (Lower) |{Upper)
Number  |(feet} (9 (deg.) (deg.) [(deg.) | (xNOTS}|(® (feet) [(Teet) (.DEG) | (.DEG) | (.DEG) | (.DEG) |(deq)  {(deg)
5.0 W 1.8 T.031% 563 G685 164.00] -u. T .1 Tal 7.4 1. 052 [ 14
. 1.05 0.0498 -0.0337
. 0.0375 -0.0255
. 0.0477 -0.0255
3. 00] . T 1,22 [X:] TG 163.00 U255 160,00 1405.00 [R-AJ T B3] 158 75 L'
. 1.05 4.22 38 0.0296
. 4.3 0559 -0.0255
g. 4.22 0599 -0.0276
0.
0.
—2W.00] 15 . .78 1.2 0520 T %.56] 5.0 TZ05-00 T 5.5 T. 1.3 | B+ T.3
. 2.1 422 0660 - 0.0174
» 4.22 L0620 0.0235
. 422 .0579 0.0215
TR s 21.Z) 1. 7. T2 B, T T.86| 162.50 -0, 0357 | [ 382,00 X' [ 3% 753 TR 0 -H
. 2.45) 4.22 U.0660 -5.0438
. 4.32 0.0620 -6.0276
. 4.22 0.0620 0.0316
T 9.00 138400 B 1T T.0520 6.5 7.0 0255 | 1700 7.7 1,70 [R5 (B4 .16 0.4
0. 1.08 0.0864 0.0Z55
. 0.0762 L0296
. 0.0701 0.0276
g.g
~—0.00| 0. 0.0 G072 7035 o.B8| Ie2.%0 [ Tk 1356, 00 (R 5.0 T.62 T8 0.5 0%
. 1.41 0.0863 0.0174
0.0660 0.029
0.0803 0.0357
.4g8
10030
T AL IMZ0 10458 -2.11 B T TOI 1&2.50 ENLT THZ 00 [B:X] T.4 0.62 5.3 77 7.70
1.0236 -2.11 0.0823 -0.0194
1.0076 0.0721 -0.0235
1.839; 0823 -0.0215
0.9847
R
L ] - I 22 GO 0.B8|  T.03] 15250 0,025 ) B 7.5 ] % H T8I 0.9 0.7
1.0145( -1.08 .22 0701 -0.0174
.9962 22 0742 -6.Q113
-5893 .22 -0.0154
1.0213
1.0351
3ol
TSl AW 16122 T35 T2 0700 70 5.68] 162.50] . Tom 7.0 . 718 (RL T1d -0.18
0.5984 .35 432 0620 0.0255
0.9964 4.2 L0681 0.0255
1.8168 4.22 L0593 L0324
0.9893
0.9339
i
200 13%0.00 01 T.T0 . T B.50 .68 I6L.50| . [ 158.00]  1320.00 718 [ LSE] L N . B}
1.0191 0.70 0742 0.0235
19984 L0599 0.0235
0.5824 0477 0.0255
0.5893
.9893
1.0076
.97




Federal Express Accident Landing. MD-11, 7/31/97 @ EWR, DCAB7MAQ55
Revised: October 23, 1997, NTS

TBR [AITitude: [FAGRETICVERT TCAL] PITCH [LOWGITUDTRAL JAngTe oflAngle of] 1AS  |CATERAL _ | Ground | T[AItTtude: | ELEVLY | ELEVLD | ELEVRI | ELEVRD |Rudder T
Subframe [Radio HEADING |ACCEL ACCEL Attack |[Attack ACCELERATION] Speed |(Radio 1 [Radip 2 Pos. Pos.
Reference; Fal #2 (Lower) |{tpper}
Nusber  |(feet) {(deg.) |(g) (deg.)| (deg.}{(g) (deg.) [(deg.) | (KNOTS) (@) (knots) |(feet)  |(feet) (.0E6) | (.0EG) | (.DEG) | (.DEG) [(deg) = |(deg)
THR.00] 10.00) 22157 L0083 v B} I8l 6.50 5.33| 182. 00377 150.00, 15000 .00 7.0 T 53| -1.32] -0.%7

0.97i6] -0.70 .52 L0579 -0.0357

0.3504 .52 L0396 -0.0215

1.0145 52 L0579 -0.0357

0.9778

0.9962

Lo -
T Z45.00] TZBI.0G| @e1.22| I.0053| -I. 5 “O5eY T 5.15f I163.00 0.0316] 158.00] 12B1.00 .5 0.7 762 Ve8| -0.03] 0.

1.0093] -2.46 52 -05569 -0.029

0.9847 .16 .0620 -0.0316

0.9847 16 0.0255

1.025%

0.9984

33507
TATH . L8 0.9178] .01 1% G418 6.15 T80 162.50)  -0.0194] I58.00 . 7.62 7.4 7. 075 0.26] 0.82

0.9893| -1.41 3.16 0.0538 -0,0133

0.9137 3.16 0.0477 -0.0296

0.5824 3.16 0.0375 50154

0.9916

1.0i22

Lo
TR0l 12508 2Lzl I B T T.aWel S.52] 5.9 . 000121 L L 1] T.6  U.BE| G.78| &.97 LS8 -0.46

1.0083| -0.70 3.16 0.0477 -0.0154

0.9618 2.81 0.039% -0.0255

0.9343 2.8 0.0355 -0.0255

0145

L0053

g -
T 24500 LI%E.00| 221.22] U. T N 50214 L%]:] 545 ¥ 0051 R THE 00 T3 TR T. T4 1.4 1.

0.9824 -0.70 .81 0.0274 -0.0316

9778 .81 0.039 -0.0316

0076 81 0.0283 -0.0134

L0007

9275

e
“TIETU0| 1z6%.00| 221.22| 0.980L] B R} 0 T27[ E.45; 162.00 00295 156.00] 1261.00 1723 AL T.52 T. 07 L )

o.9893] .0.35 a1 L0294 -0.0296

E.0030 2.8l 0294 -0.0238

g.gm 8l .0283 0.0235

0.

g.sm
| . 221.2¢] U. 0,35 275 L3 ] T.27| 16Z.50 OO 156,00 1255.00 T.1 T1d .32 43 003 -0.53

0.9 0.00 81 0375 -0.0337

1.0236 81 .0253 £.0296

0.9524 4 0253 0.0387

.03z8

1,074

g
TTISIG0| 124B.00) Zv.ZZ| 1.01A% 5.18 T.46 0.0k T2 T IELE0 T.0a55| 156.00| 124800 T 1.8 0.52 .56 B85 7.4

0007 0.70 2.45 0.0213 4.0255

L9916 2.46 0.0172 0.0398

.9p24 2.4 .0335 0.0357

-5a70

0259

i -
TR0 153900 221.2¢] 1.0007 7.70 745 00172 I 5. TeT. 1,058 5500 n.n‘f 7.8 0.3 7.8 1] ]

L9435 0.70 2.1 0.0253 0.0316

.5093 2.1 0.0131 0.0235

.0213 211 0.0253 0.0215

.9962

5824

.0007
“STETO0[ 1217.00| f21.e¢] U.9ere| § T.78 T.0294| B5.10] 4.75] Iel.%0 0.0256 154.00] 1217.00 T35 — 1 .96 -0.09] 0.9

9664 0.00 1.76 0.0213 0.0377

.3618 176 0.0132 0.92%

0.9641 1.76 0.0152 0.0316

0.9504

0.9830

1.0053

0.9687
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Federal Express Accident L.anding, MD-11, 7/31/97 @ EWR, DCAS7MAD55
Revised: October 23, 1997, NTS

i ATTTtude: FHRAGRE TIC [VERTICAL | ROLL FITCH m”.gu ofjAngie of ] 1S TATERAL Ground |ATCITige: [ATtitude:| ELEVL] | ELEVLD | FLEVRY | ELEVRD [Rudder —THudder —
Eu?frae Radio HEADING |ACCEL ACCEL ;{ ack fAttack ACCELERATION| Speed |Radio 1 |Radio 2 l:os. ,
eference ower
Number  [(feet} [(deg.) [(g} (deg.)| (deg.)|{g} (deg.) [(deg.) | (KNOTS)I(q) (knots) | (feet) | (feet) (.DEG} | (.DEG) | (.DEG) | (.DEG) |(geg}
TS0 1153.00| LS| 0.94  0.35 176 1.0050 TR LA (5 U020 158,00 TIEL.00 .45 .5 Z. .2z 4.
9504 .0.35 1.76 0.0131 -0.0133
.0213 2.1 0.0131 -0.0316
0213 1 0.0172 -0.0215
0.9939
1.0442
i
T Z55.00| 115200 ZZI.5Y} 1.00%% N 7 0028 4.92 52| I81.00 7.0] TS0 1% ] T.16 T8 W[ 13§ 0.
L9962 0.70 2.46 0.0131 0.0194
0213 2.46 0.0114 0.0255
0168 2.46 0.0213 0.0337
.0328
L9801
36
"Z57.00| I1L7B.00] Z221.B7] 1.044Z| -0.70 Z.81 T IY .27 IBT. D6 -D.0g5| 15400 TR 00 2.90 237 .05 T 0.0
0374l .1.0s|  z.al 0.0233 -0.0337
0786 2.81 0.0233 -0.0337
0626 z.6l 0.0233 -0.0174
1.0557
.0671
B
25850 . LS L6 -5.70 318 0.0094 S A5  S.BZ| Ieo.o0|  -0.03%7| 152.00| . T .57 1. 255 0.2
.0648]  -0.35 136 0.0477 -0.0235
(0442 116 -0335 0.0276
.0145 (31 0.0274 -0.0215
.0282
.0900
=
T O 1000 2S04 0.0 35\ TR L+ Ta8 1e0.00  -0.0035 152.00 TIE0. 00 T. T 7.18 " I 1
-0305 0.00 2.8l 0.0436 -0.0194
0.9710 2.46 152 0.0133
0168 2.46 0.0314 255
9801
0.9710
1'333%
TR0 IIoT.00) 22157 0.9l L. 7.4 5.0 L Rt T30 U057 152.00| 1i07.00 T 211 Z.11 T 153
0.9481 1.05 2.46 0.0172 0.0276
.9893 2.46 0.0213 0.0337
Q076 2.45 0,0253 0.0215
.5916
5572
=
26100 1125.00| C21.57| 0.596%| 2.4 T.0253 L9 T 159.00 B OIsd| I50.00 117695 7.57 T.67 .1 2.2 0.5
19731 0.35 2.45 0.0538 -0.0357
.5458 2.11 0.0338 -0.0276
.0168 2.1 0.0131 -0.0316
.9939
0.9710
i
T 28700 I091.00| 2ZL.%7) ©6.9541f  -0.35 .10 T dIE 310 T 27| 155.00 U098 150.00| Io91.00 L8] I 1) Z.81 .57 (K
.9572 0.35 211 0.0253 -0.0113
493y 2.11 0.02 -0.0154
L9687 2.46 0.0 -0.0194
0093
9984
1w
TTZES.00| 104X ZEI.5Y| 05801 L) 2.4 T.03975 L9 1 .27 5500 7. 0055 | . THT R b § Z. .37 15 0.5 0.8
0053 0.00 2.46 0.0335 0.0]94
5641 2.46 0.0253 0.0316
0030 2.46 0.0335 0.6377
L0351
J04ES
268
T A.00 I0HO0[ ZZL.By| .08 o.00 ;3 7.0458 L% T I 0.0205| 150.00] 00 T8 . z. TI3[ -0.52
5687 0.00 2.8l 0.0457 +0.0235
.0289 2.8 00294 -6.0194
9710 2.8 0.03% -0.0276
5481
1.0076
1.0580
1.0213
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MAQ55 -10-
Revised: October 23, 1997, NTS

123 ATt ude: [HAGRETIL] [~ KL | PITCH [LOWITOODUL [AngTe of [hagle of ] TAS  JLATERAL Ground [NTiitude: [ATETtude ] ELEVCT | ELEVLO | ELEVRY | ELEVRD [Rudder |Rudder
Subframe |Radio HEADING |ACCEL ACCEL Attack {Attack ACCELERATION| Speed [Radio 1 [Radfo 2 Pos. Pos.
Reference fl #2 {Lower) |{Upper)
Number  |(feet) [(deg.} [(g) (deg.}| (deg.}j(g) (deg.) {(deg.) | (KNOTS)|{g) (knots) | (Teet) | (feet) {.DEG) | C.DEG} | (.DEG) | (.DEG) [(deg} = [(deq)
— 265.00| R LIS .02 0 Bl v.03 LX) T 1500 000 TE0. N ¥4 7.8 7. T 1.4 [ 1
L0397 0.00 .16 0.0477 -0.0418
L0626 1§ 0.0396 -0.0276
0168 16 0.0436 -0.0235
L0534
0580
i
T 266.00( 1016.00| 221.57] T.023% L [+ [Nt T80 5.55] 1G8.50 U.0054] 145.00| 1016.40 T.58 T.27 3 V) .55 -0.09  0.53
L0671 0.00 52 0.0559 -0.0276
0374 52 0.0355 -0.0235
.0297 52 0. -0.0194
.0236
0397
g
2T 1015.00| 221.57f 1.0076 008 3. 0620 TH| 508 158.50 0.004] 8.0 TOI5. 05| - .5 T 2 .35 T.a
.0099 0.00 352 045 +0.0154
L0671 3.52 .033 +0.0235
0236 3.52 0375 -0.0154
1.0122
0.9939
2
— 768.00| N 22187 10485 TI0 .52 0.5408 T8 508 1554 “0.01341 48,00 993.00 T 0.4 T.0% 7 0.97]  0.62
0282 0.70) 3.2 0.0416 -0.0154
-0168 36 0.0436 -0.0276
0145 316 0.0375 -0.0276
0007
0534
L
T %5.00] WO 22157 3ET0 (] 316 7.0315] 5.9 L[ 157.50 U025 B0 wLo| 0.0 2.3/ [ ] T 0.0 LW
§939 0.35 2.81 9.0355 -0.0316
.9297 2.81 0.0518 -0.0337
9710 z.8 0.0314 -0.0194
L9847
9733
i
T 270,00 — 22152 0.5481 7.5 2.81 [ 3L TG 527 157.50 -0.0215 145.00| 96600 1.8 e .10 I -0.28] 0.53
a7 0.35 2.8 0.0477 -0.0255
5366 Z.81 0.0498 -0.0316
.5435 z.81 0.0436 -0.0215
0145
.0163
L
T oIL.00|  B9B.00] 221970 0.5984 0.00 Z.8] A58 T8 545 157.50 0025 1%.0 - 1.5 7.0 T4 132 [ X .62
1.0188| .0.70 2.81 0498 +0.0337
0.9847 2.8 L0589 35
1.0580 2.46 -0396
1.0030
1.0158
s
i 1 . LT .9 -0.70 2.4 35Sl 5.45 T4 156.00 00074 146.00] . X T 0.8 2 - I W § §
9618  -0.70 2.4 039 -0.0174
572 Z2.11 0335 77
.5160 1 6477 7
L9526
.9870
273,00 520.00 201.9¢] U.5618(  -0.3% .10 U048 44 N[ 15750 .0 T T8 [ %) .8 TI0 7.4 U0
.9p47 0.00 21 0294 -0.0215
9664 2.4 0,0375 -0.0184
9275 2.46 0.0335 -0.0174
9939
L9435
T LIA00] GoL 00| 221.5Z| 0.9962 (A 2.01 0.0 5.0 T8 157.58 0.02%6; 146.00| L0 T8 7.0 .5 T -b.Es 718
5964 0.00 2.8 0.0498 0.0377
01z 316 0.0701 0.0316
0122 2.1 0538 0.0296
L0099
1.0397
1.0557
1.9557
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MA055 -11-
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e ATtitude: IVERTICAL] ROLL FITCH [LORGITUDIRAL [AngTe of Mgle of| 1A TATERAL Ground JATtitude: |ATtitude:] ELEVLI | ELEVLD | ELEVRI | r T
gugfrale Radio HEADING {ACCEL ACCEL ﬂtlck Attack ACCELERATION| Speed |Radio 1 |Radio 2 t('ts. ) Pos..
eference ower) |{Upper)
Mumber | (feet) |(deg.) [(g) (deg.}| {deg.)|(g) (deg.) |(deg.) | (KMOTS)|(g) (knots) |(feet)  [(feet) (.DEG) | (.DEG) | (.DEG} | {.DEG) |(deg) |(deg)
TR0 0L 06| 221 92| L. 0. .50 T.0538| &5.99 T EZ| 158, BTG .0 Y0200 T7% LB % IR -0.28] 0.4
0.9824 -0.35 3.52 0.0599 0.0296
1.0053 3.52 0.0457 0.0357
1.0328 1.52 0.0477 0.0255
1.0511
1.0053
%'oszs
TT2E.00 3T be| Z2L.57| Il.0160 [ ] 3.16 0.0538[ 5.9 T.95] 155.00 0.0256| 145.00| . .26 §.BB -D.82 T3 t.00] 0.53
1.0191 0.70 316 0.0335 -0.0235
1.0374 316 0.039% -0.0
1.0099 2.8 0.0375 -0.0134
1.0007
-0259
T ZIT.00|  Ba5.00| ZL.57] 0.%870] 0. BT .57 5.8 T.52| 155.00 025 10 BE 00 [ ] 7.8 T N U.18 (R}
a7l .0.70 .61 0.0396 -0.0194
.5984 81 0.0457 -0.0255
1.0053 a1 0.0436 98
0213
.9687
s
T Z/8.00| O54.00] 221.57] 0.9939 -0.3% ! T.0%1% |- 545 I57.50 DLO3TTT IR0 B54.00 7.0 108 T.58 T8 e L%
1.0030 0.35 .8l 0.0274 -0.0255
16 0.0375 03
L0145 16 0.0335 0.0215
0191
0236
9824
T Z75.00] 4900 22157 W5 0.70 T [ LK+ T2 157.00 U.0275| 14600 .75 1) 7.9 2.5 '3 § 1 - 7.3
0.70f 352 0.0436 -0.029%
0145 352 0.0396 -0.0255
0191 182 0.0518 -0.0255
0488
0328
£
—280.00| E26.00) 221.97| 1. 3.5¢ 0.0458|  5.82]  5.50] ; 00215 14400 92800 007 T 811 Y o1 N O 1 4 I . 718
1.0511 0.70 382 0.0559 -0.0296
1.0511 1is -0.0154
9526 1185 0.0742 -0.0418
L0351
0374
1
2581.00] oA3.00[ el ;2| I.oae7|  U.3% 315 T.0038 .80 T Ea| 15750 U054 144.00 MBI 2.5 5 T 17 T u.mr b6k
0053 0.00 3.52 0.0518 0.0276
.0328 3.52 0.0477 0.0316
9962 0.0538 00235
1.0007
0580
L3
T CBL.00|  TIT.00| eaL.97| 1.;Alg| 0.0 3.5¢ T. 0408 3| 5.62] I57.50 9028 .00 .0 T8 o.05] -0.70 %7 [ T
0.9962 0.00 1.52 0.0436 -0.0255
1.0328 3716 0.0721 -0.0174
0.9916 16 0,0538 -0.0377
0.9733
1.003¢
et
UL AW 2z Lo .5 0.5 T8 A5 5550 TS| 1. T, 1.4 Z.81 1.0 T4 1.8 T.H
1.0181 0.70 1.16 0.039% -0.0235
0.9916 3.16 0.0457 -0.0235
0.9916 3,15 0.0436 -0.0255
1.0122
1.0236
o
Y00 G| &2.71| Loow 770 3.1 T O35 5.45|  5.82| IG8.00] B LN L) 193 &) T.05| T 7.0
0.96847 0.70) .16 0.0498 0.0256
0.9562 316 0,033 235
1.0007 116 0.0375 06.0154
1.0030
0.9595
0.9316
0.9733
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MAQ55 -12-
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i KTtTTude: [RAGRE T TC|VERTICAL]  ROLL PYTSH LRSI TOOTRAL [AngTe of JAngle of] IAS  |LATERAL _ Ground [ATUTtude: [ATtitude:] ELEVLT | ELEVLO | ELEVRI | ELEVRD |Rudder |Rudder
Eugfrmg Radio NEADING |ACCEL ACCEL ﬁtack Attack ACCELERATION] Speed [Radio 1 [Radlo 2 i(’os. Pos.
eference Lower) ({Upper)
Number  |{feet) |(deg.} [(g} (deg.)i (den.}|(@) (deg.) [{deg.) | (xmoTs)|cqd (knots) | (feetd  |(feet) (.0EG) | (.DEG) | (.DEG) | (.DEG) [(deq (deg)
T U i B L1 T.10 T15 4. T 545 I8, B L TAR Y R TN T®W Z.e4] 0.3 .37 & .18
1.0076 0.70 3.16 0.0395 -0,0255
1.6076 316 0.03% -0.0357
.0007 316 0.0518 -0.0357
L9801
1.0305
u'gégg
TI0.00|  JZs.00f m2.ZTf oo .35 .18 . LX) v.62| 157, U LW 3.0 1.58 3.0 1.23 3.5 T .3
.0328 0.00 3.16 0.0457 -0.0255
L0030 116 0.0559 -0.0215
0076 3,582 0.0416 -0.0255
0.9962
0.9516
Lo
TGO TR 2.7 L 7.00 T2 0.0620|  5.85|  5.62| 157.00]  -0.0%37| 14200 5.0 .55 7% T. 193 [ 25| S 1
3710 0.00 3.53 0.0498 -0.0255
L0442 3.52 0.0518 0.0276
.0213 382 0. 0.0215
0282
.0282
Lo
TR J00.00| Z22.63| 0.3 7.0 3.52]  OU.0040] ©5.98 T3 IS5.50 00215 J4Z.00]  760.00 % 7.9 T.23 I8 0.1 7.9
1.0415 0.00 0.0538 -0.0133
1.0076 g7 0.0681 -0.0154
§.9595 0.0721 -0.0316
0.9984
1.0259
=TSm0 ord.o0l 22.63] IL.G5I1|  b0.35]  3.B7 0.0742 5.15 LR ] . 50235 ALY GTA.W_W.1 T.2% 0.18 7. 0.1 .
1.0374 0.70 387 0.0701 -0.0174 ’
1.0099 3.87 0.0782 -0.0255
0.9526 3.87 0.0664 -0.0337
1.0397
-0076
i
D11 ) 1] -1 3K R 3 0.0 1.8 T 98  &.15] 1%, -0.0104| 142.00] 703.08 035 .73 T T35 0.3 0.4
.0259 0.70 3.87 864 -0.0276
.0099 387 4.0803 <0.0215
-0099 3.7 0.0823 -0.0154
L0053
L0053
291.00] 619.001 %22.63| 1.0093 (K] L) ) 5.5 SH| I55.50 0.0337| 142.00 &5.06  -0.18 0.88] -0.18 1.8/ AT 509
5962 0.35 3.52 0.0762 -0.0235
.0259 352 0.0640 -0.0215
.9687 152 1 0.0
0.9962
0.3618
%.mms
T 257.00f &46.00] 222.63( 0. X 1.16 7.0701 T80 - 5.50] . 0.0255] 4200 &48.00 I 0.4 -0.53 T.%[ U.2% 1.32
.0076 0.35) 3.16 0.0782 -0.01%4
.9206 316 0.0782 0154
9160 2.61 0660 -0.0215
L9113
0.9664
TSI 00l GBI 00| 227.63| U.%48L| -0-10 T 7. LR B ; “0.0276] WZ.00 W LU L2 0.3 3,08 -0.18] 0.0
91l 0070 2.81 0.0660 -0.0215
.9618 2.8 0.0640 0194
.9526 0.0742 0113
L0305
-9389
R
AT B3 Zzeeaf o, ] T8 0.080% L4 " 0.0 3.00] BI2.00 ) Wi} . 0.5 T -0.% 062
0.9870] -1.05 2.81 0.0843 -0.0154
0.9297 2.48 0.0823 [hE|
0.9526 2.45 0.0701 0194
0.9939
0.9297
1.0076
0.9710
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Federal Express Accident Landi
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Subframe
Reference
Nusber

5.

n

g, MD-11, 7/31/97 @ EWR, DCA97MAOS5

T : LN PITCH [LORGITOOIRAL [AngTe of [Angle of | 1AS TATERAC Ground |ATtitude: [ATCiTude: [ ELEVLY | ELEVLO | ELEVRI | ELEVRD |Rudder  |Rudder
Radio  |HEADING |ACCEL ACCEL ﬁgack ggm ACCELERATION| Spee¢ |Radic 1  [Radic 2 Fos. %os.
Lower Upper
(feet) ldeg.) |(g} {deg.)| (deg.)|[{g} {deg.) |[(deg.}) {KNCTS) (g} {knots) [ { Teet) (feet)} (.DEG) | (.DEG) | (.DE®) | {.DEG) Edeq)) %deq))
— EI8.00| Z2Z.27| 0.4 105 R 008 TE| S5 5.0 .03 1.0 W[ 0.8k [N} 19 T L ] .70
5847 108 A6 L0904 -0. 0255
5962 .61 8701 0.0154
.5618 .81 0884 0.0215
L0053
L5870
i
22227 L0282 -0.70 1z R[] T 6.5 5550 B2 148.00|  610.00 7. 1.8 7.4 3.1 0.4t T
0191 -0.35 .16 0965 0.0357
L0076 .52 0843 .0154
L0236 .52 0854 0.0276
.0l45
.5389
9534
[ 502,00 2e1.92] T.0a74| D.3% 52 OER 355 £.15 B 0.08E R0 TBZ.00 71l [B:4 7.5 T 0.5 0.%
.6923 0.00 .87 49 -0.0337
L0442 .87 .0884 -0.0235
.0397 87 .1006 -0.0174
.0259
.0259
u
S5 | 2157 I 7.0 k- V.0986 t.50 (%) T.05Y 14X.00| 5.0 .58 2.51 T.32 T o.18 1.6
.0053 0.70 1.52 0.0904 0.0337
.0]ds 352 0.0904 0.023§
1.0122 352 0.0843 0.0t
.0145
.0145
L5641
TS 6.9412 T8 3.32 TG 6.50 6.3 5.0 2% 146.00 TES.00 2. T38| .58 3.5 0.62 0.
6.9824 1.05 357 0.1067 0.0235
.0351 352 -1006 0.0337
.593y 387 0.1006 0.0398
.91
0763
3ot
|~ E58.00] Z21.57f 0. (1011 DI 1 7. 5005 515 6.05] T “T.0276| 146.00] O58.00 T -6.0% [T T.7% T.09 [ 54
.534 0.08 3.87 0.0925 -¢.0357
0168 3.87 0,1067 L0499
.0099 .87 0,1047 -0.0438
.0328
-0030
L0374
I 533.00] 221.57| I1.0%651 070  4.87 0. 1087 5.15 ¢.33] 156.00 025 6.0 3.0 557 53T -0.62 0 T®[ 1.3
.0e03)  -1.05 387 .1067 0.029
.9939 3.52 .0864 00154
0.93916 3.82 0.1026 L0418
L0259
o847
9738
T BZ0.00] 221.57| U.3004 T i) 7. 0o0% T.18 T 156.00 00018 4%.00] 52000 ] .70 202 387 [P:E] T8
.9755 1.41 82 0.0864 -0.0316
J3664 87 0.0945 <0.0276
0.8320 .87 0.0986 0438
1.0122
L0511
15
[ SOL.00| 221.57 L.B3/| -0.1% N:14 0 T38| 5.98| 156.50 B 45.00 I % -0.26 ER ) .26 T8 0.8 2.37
0236 -0.70 .87 .0803 0174
.0282 87 0864 L0174
.9984 22 L0803 0276
.0076
9801
48
I #59.00] ecal.22f 1. N 172 R 5.3 .9 %W O AR V.00 T.57  0.08] -0.35] 9.79| 0.9 0.8
1,0763 0.35 422 0945 0.0276
0. 4.22 -0B64 0.0235
o717 4.22 1067 0.0337
.0488
003¢
L0168
.0305

-13-
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MA055 -14-
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FOR_ [ATtitude: [RAGRETICTVERTICAL] ROLL FITCH JLORGITUSTRAL [Ang1e of [Angle of] 1A TATERAL Ground [ATtituge: JATLItude: mwmmm
;ul:frue Radio HEADING |ACCEL ACCEL ﬁ ack ﬁtl:k ACCELERATION| Speed |Radio 1 |Radie 2 ?us. ) :os. )
eterence Lower Upper
Number  [{feet) [(deg.) {(® tdeg.)| (deg) (@ (deg.) |[(deg.) | (KHOTS)|(g) (knats) [(feet)  |(feet) (.DEG} | (.DEG) | (.DEG) | (.DEW) |(deq) |(deg)
TR0 4200 Z2el.2z2| 1.00% 0.00 1.2 K1 [ ) 605 156.50[  -0.0337f 148.00 L0 6.7 7.5 0.5% Z.02 50 0.8
0.9518 0.00 4.2 043 -0.02585
9641 4.77 0843 -0.0357
0.9824 422 L0864 -0.0235
0.9962
.9984
i
I 0T 74 W74 S 55 B | S % T e S S IR P08 L T A4 R D 0 I -3 .
1.0374] -0.35) 422 .0986 -0.0276
0.9687 4.2 0843 -0.03
1.0007 .22 0843 -0.0316
1.0397
£.0328
083
A S E T A R T ] 1T 0BT 515 5.5 157.00 0937|1480 1.0 T.%2 TIE .3 7.62 LK 2 Y ]
0381 1.4 3.8 L0864 0.0235
0262 3.87 .0823 0104
.9916 3. .0803 0.0235
.9870
-9526
o
T8 mh.oy .2z 09078 - 350 ] 5.8 LA 157.00 WO B0 5000 3 U5 L% T2 Y e
9458|141 3.16 0.0821 -0.0276
L9710 3.16 0.0640 -0.0215
.§595 2.81 0.0721 0,02
9778
.9366
o
T RTW| WL.0 220.87 0. T4 .01 7.0559 LA - B -] 002761 148,00 WL 0.3 4.3 z. L} U.35 T
.5458 1.08 2.8F 0.0620 -0.0092
0.8794 2.80 0.0721 0.029
0.9252 2.8t 0.0701 0.0275
0.9504
-5481
—310.00] . V.87 0.5  -L.IG 3161 0.0062 [ 97 5.2/ I5T.00 N 955 48,00 435.0% TH[ u.% T&[ .9 -0.03] 0.8
996z -0.70f 316 0.0823 -0.0296
1.0287 3.52 0.0823
1.0191 383 0.0762 0.0215
0.9504
1.0328
il
T 000 220.52] 1.0397 T 352 ¥. 0803 T.eL 5. 15708 00275 . 000 -1.23| L -6.97 T.00 715 L]
1.0419 1.05 3.52 0.0823 -0.0235
.954 18 ¢.0803 -0.0255
0.9572 318 0.0762 -0.0296
1.0122
1.0351
oo
TTIIZO0| 9T.00| 220.52| 6.98d| L5 115 0701 5.80 E60] 157.00 0.02/6| 150.00| 397.00 .81 0.0 0.5 TH .6 .14
1.0030( -0.70 2.61 0.,0782 -0.0133
0.9585 2.81 0.059% .o154
0.9687 2.46 0.059% 4.0255
0.9252
.9366
i
SUIELET T 220.52] 0.9041 [ K] % . L+ TI0] 157.00 00055 150.00 W[ 0.8 T3 0. [K: £ RS 0K B W 1 §
.9641 0.35 2.1 0.0681 0.0235
7595 2.1 0.0681 0.0296
L8308 1.7 0.0701 0.0154
19366
.9206
5t
A0 375.00] 220.16| 0.321% §.35 1.7 50752 L U] T 157.00 D007 1008 315.00 0.7 ] T.05| J.08] -0.18]  0.18
.9526 0.35 1.76 0.0681 -0.0255
.9206 1.76 0.0782 235
9046 2.1 0.0742 0.0316
19252
0.5458
0.9389
D, 9068
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MAO0S5
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FOR — [ATt{tude: [FAGRETIC|VERTICAL] WOLL | PITCH [LONGITOOTRAL [AngTe of[Angle of] TAS TATERAT Ground [ATtitude: [ATtitude: | ELEVLY | ELEVLO | ELEWRT | ELEVRD [fudder |
lSzu?ﬂ'a-e Radio HEADING [ACCEL ACCEL s'fgack ;;gack ACCELERATION| Speed |[Radic 1 |Radio 2 ?{:“ )
eTerence r
Number  [(feet) |(deg.) [(g} (deg.)| (deg.}|(q) (deg.) [(deg.) | (KMOTS)|(@) (knots}|(feet) [(Teet) (.DEG) { (.DEG) | (.DEG) | (.DEG) |(deg)
TTIIETO0 T50.00| 220.52] 0.5 T .11 U060 4.92| 4.75f 156.50 00033 150.00 350,00 TIa]  2.90) 2.62 T 053
.5801 0.70 2.46 0.0762 -0.0377
0.9114 2.46 0.0721 -0.0316
0.5535 2.81 0.0803 -0.0235
1.0053
0.9824
10k
“TIR.08 56.00] 220.16f 1.GAE5[ 0% kI 00803 5.2 T8 1%6.50 -0.0235[ 152,00 . -1 Ter T.58 .04 0.62
1.0236 0.35f 11s 0.0864 -0.0316
096801 352 0.0965 0.0418
1.0397 3.82 0.0884 0.0276
1.0282
0.9595
TTILT 00T A.00| Z20.18] 1.0717] kN2 T.0A 6.5 550 157.00 T35 I52.00 HI.00 T 1.5 I.H 158  -0.18
L0145 0.70 3.87 00864 0.0337
L0580 4.22 0.0945 0.0296
0603 4.2z 0.1047 025
1.1015
-1038
g:r:
T 3IE°00( 3Z0.00) 220.16| 1.0900] -1.4% 122 .7 5.8 [X1] 153'03’1 U.0316| ISL.00]  320.00 Z.20{ -h.6¢| LA -L.23 .23
e 1M 3.87 0.1006 -0.0194
.1084 3.52 0.0803 -0.0235
.0786 3.52 0.0762 -0.0174
0213
.0030
2
TN .00 0.1l I.035L Wi 3.6 T 0643 G.08]  5.62| IST.50 0.0 I5Z.00 W I.A -G.ET 0.7 v. 0.18
0.9710f -0.70{ 2.81 0.0742 -6.0194
0.9870 2.81 0.0742 0.0215
0.9801 2.46 0.0782 0.0113
0.9893
9664
T 320.00] Z75.00| Ze0.16| U.Bo08| -0.70 1T R4 T.27 545 156.50 -0.0318] 162007 275.00 1.0 5.5 0.18 T3 0.18
94580 -0.70 11 6.0762 -0.029
ot 76 0.0599 0.0418
0.8931 76 00742 0.02%
.9320
8331
2
TTIIT00  ZI0-00| 220.16( 0.9386 0.00 {3 70680 TI6 43| I5r.50 R L] X . T 1.5 T 3.2 -0.18
881y 0.35 1 0.0640 0.0194
09618 11 0.0721 0.0174
0.9366 0.0762 0154
‘9412
.8366
a2
T 32200 ceS.00| Z15.BI| O.9B01 .35 2.4 0.0782 .92 T 27 15850 B-0215] 154.00|  Z65.00 202 187 1.7% T.7% 0.8 0o.18
.5710 0.35 z.8l 0.0701 -0.0276
5572 2.81 0.0660 -0.0276
L0465 3.16 0.0843 0.0255
0488
L0740
e
Bt 1 L L A 6 3 %_ﬂb 0.0 ig gg’gza'—m ] '-—mo'ozssm' W30 -Z.04] 0. 1B L.IA [ xS
L0419 18 0.0803 -0.0255
L0053 8l 0.0762 0.0296
1.0391
1.0135
it
T IR TR 9. BEd] 1.05 3 T.0esl  5.50 L] T0els 550 537.00 T3 T3 700 [ 3] T TH
5641 0.70 [ 0.0559 0.0194
.9893 81 0.0762 0.029
L0122 16 0.0823 0.0357
9847
0213
0030
0168




Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MAC55 -16-
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9N-K

TR 3 T VERTICAL] ROLL FITCH [LOWGITIOINAL [Angle of ﬁ'le of] 1AS TATERAL Bround |ATtitude: [ATtitude:] ELEVL] ELEWE | ECEVRD |Rudder
gu?rrale Radio HEADING |ACCEL ACCEL A{ ack  |Attack ACCELERATION] Speed |[Radic 1 |Radio 2 :os. ; Pos. ,
eference Lower) (!
Namber  [(feet) [(deg.) |[(g (deg.)| (deg.)|(@ (deg.) [(deg.) | (KNOTS}|(g) (knots)[(feet)  [(Teet) (.DEG} | (.DEG) | (.DEG) | (.DEG) |(deg) (5-'5%?'
32500 2I5.U0| 215.ei| I T 0.35 3.18 WL LK L% 15850 0.0154| 154.00 p3LE ] [ ¥ ! () 1 LK) i) Z.80
1.0557 0.7¢0 316 o701 -0.0113
1.0291 3.16 .0803 +0.0255
0282 3.16 0418
1.0419
.0053
Lo
TTE5.00] 0200l %8I 1.0557f  1.051° 3.18 K} 553 5.62 X PN kL W] . .62 1.4 -U.BB| Z.BI| -5.18] -0.62
1.0534 0.70 116 0782 -0.0418
1.0488 3.18 . -0.0276
1.0235 316 0578 -0,0357
1.0374
1.0259
e
700 1A.00| ZI9.E L. T3 J.18 R 5.6 G.E0] 15950 BN T R W] 7T 00 .79 T 0.5 .10 T.53 T8
1.0053 0.00 116 0.0782 -0.0337
1.0374 336 0.0599 -0.0377
1.0511 316 0.0762 -0.0296
1.0259
1.023%
Lo i -
—TRIEGOT 1000 29BN 1. T.70 .15 7,001 A 5.27| IEE.50| - 15400 . 1.8 1.4 L. .82 -0.03| K
1.0488 0.70 2.81 0.0701 0.0215
0.9664 2.81 0.0620 0.0398
1.0191 2.4 0.0599 0.0174
0.9733
0.9526
i -
TTAZ5.00|  155.00| £0.18f 0.3118 0.7 7.5 70538 | T.27) 156.00| 0. ] 1E5. 1. B e LA 1 T-
0.5252 0.35 2.1 0.0436 -0.0275
0.9618 2.1 0.0559 -0.0255
0.9504 1.7¢ 00864 -9.0236
0-9137
0.9389
i3
“—330.00] T51.00] Z20.18] 0.964] T.00 K I~ 5.10 .75 158.00 01| 154.00] 3.70 T8 T3 3L 3.70 1.3
0.9320 0.35 21 0477 .0l
0.948] 2.11 0518 .0235
0.8710 2.46 .0538 -0.0174
0.9252
1.0099
R I
=TT ISE06 220.16) 0. I~ 0,38 2.45 “UBE0 75 TI0] 158.00 YOI 5400 138, Z.5% d. kB T.49| B X
1.0191f .0.70 2.81 .0559 -0.0337
,9962 2.81 L0681 0072
1.0191 316 L0640 0.0194
1.0374
1.0648
el
—AZ.00] 1300 WIE| I-U%T 0.70 1.1 3.0 5.27 S0 157.00 WS 153,00 I23.00 .18 T8 -1.49 -1.45] 0.09] 1.3
1.0236 14t 3.18 0.0803 -0.0113
1.0351 336 0.0681 ©.0072
1.0488 z.81 0.0742 0,0057
0.9641
1.0442
i
] I UL 5320 -1.76]  Z.B1 [ L3E] ; 15| 156.50 -0.0215 15%6.00 7. T3 1.67| 0.6 ¢&.50| O.I8] 0.6
Ristid 1.05) 2.8 8.0742 -0.0235
9647 3.16 0.0843 -0.0194
0259 316 9. 0.0194
9624
.5847
03
TR.O0F .08 215.81( 1. .78 3.1 I8 5.821  B.15| 1% L M L L T ) WY Y Y P O M O T i 1S N )
.0694| -0.35] 315 00643 -0.0235
1.0397 3.16 0.0986 33
-0694 31 0.0345 0.0276
L0626
1.0671
1.0557
0.9778
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t1 t [HAGRETIC]VERTICAL] ROLL PITCR Lmnlgle of[Angle of] JAS  TLATERAL Ground [ATLICUGE: [ATEITRde;| ELEVLY | ["ELEVLE | ELEVRT | ELEVRD [Rudder [Kudder
gugfrne Radio HEADING {ACCEL ACCEL ﬁ ack 3; ack ACCELERATION| Speed [Radfo 1 [Radic 2 Pos. ) 1('05. )
eferance {Lower r
Number  {(feet) [(deg.) [(@) (deg.)| (deg.)j(9) (deg.) [(deg.) | (KNOTS)|(g) (knots) | (feet)  [{feet) (.DES) | (.DEG) | {.DEG) | (.DEG) {(deg) :gg'q’f
TTHEE o0 9.4l Lo 'R 315 0. 050 .01 §.15] 157.00 00154 15%.00 B.W 1.2 2.5 Z. T.21] 0.2 [
L0181 0.00 3.16 0.0884 -0.0174
-0259 3.16 0.0864 -0.0154
L0626 32 0.0986 0154
1.0442
1.0626
0671
155,00 o8.00| 21048 1.0671| N .57 T.0843 | . B8 159,00 “0.0031] 156.00 58.00 31| 0.62 2.02 1.3 -0.88 0.8
J0500F  40.35 3.52 0.0843 -1.0358
0671 352 0.0925 .0337
L0963 3.52 0 L0316
.5962
07
19893
3T TE.00( Z15.1I| 1.0I8] -G.10 k] T.0803 2N 5.2 15550 U025 156.00 W 082 0.5 6. 5.5 T L3
o488l -0.70 36 0.0742 -0.0258
0465 316 0.0681 -0.0215
L0557 3 0.0650 0218
L0557
9549
T 33500 N IO 1.8 T.00 318 T 064D T 5.0 15700 0.0377] 156.00| : AT V.4 .78 0.9 -0.62 .11
-85S 0.35 315 0.0701 -0.0357
.0603 281 .0538 0072
5641 2.46 0.0375 074
‘5870
0.9778
g.m«t
“TII.00F 36.00) 2.1 .58y 0.00 z. 45 .oz L% L3 T87 B8 -5.030 I56.00 X0 0.3 TI5[ 4.0 725 1727 .3
0.9641 0.00 21 0.0172 - 0.0194
0.8931 211 0.0070 0.0133
0.9618 2.46 30 0.0398
0.5000
0.8794
:
TG0 25.00] CI8.78| O B T.18 50111 157 TEY 5850 -0 0174| 1G6.00F  ¢5.00 T 2.%6| 12.48| 15.% .55 .72
3641 0.00 387 0.0477 -0.0438
0626 4.57 0.0396 -0.0315
0763 4.92 0.0538 -0.0296
.1061
L1931
R
HIW 500 216.%6 1.1816| -0.3% 132 00620 T 7.8 153.50 0.0A38| 156.00 T8, T 4.3 T4 360 T1.85] 1.58
a8l -0.70 4.92 0.0498 -0.0357
1267 4.57 0.0436 -0,0398
-ess 422 0.0253 -0.0296
1129
213
T N 11 N 11 m'ﬂ% 8% bk 3%5 .8 5.62| 152.30] ——mo'om—w' T.0 W[ B3 155 I 158 Y S
L9664 5.27 0274 -0.0337
9978 6.33 0498 -0.0377
0076
L0465
043
IS 0.o0F B Laa 105 T.H® k] TR S0 B L N L T® B0 828 ; W T .72
5412 0.00 8.09 -1006 -0.1293
L6190 844 .1230 0.1130
6740 8,44 .1230 0.0845
L6465
.2916
.2251
. 1084
TIHIW[ LW L. L. 7.3 B TR A T “0.0255] 152.00 i W -7 18.02] -I5.12 L] 5
0076 2.1 6.68 0803 -0.0540
.0603 §.27 .0823 -0.0357
0.9778 is2 9782 -0.0377
0.8977
0.9526
.8862
0.7443




@1 -K

Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MAQSS 18-
Revised: October 23, 1997, NTS

3 : [T RO | PITCH mm_fgeo € of] IS |LATERAL Bround |ATCTtude: |ATE{tode: !EVUTEEVEUT!EEM‘]‘EEEWW’W
ﬁfrm Radfo HEALTNG |ACCEL ACCEL ﬁtuk ;;Ewk ACCELERATION| Speed [Radin 1 [Radia 2 :Es, , ?es
eference GWel Upper
Number  |(feet) |(deg.) N@ (deg.)| (deg.}{(g} (deg.} [{deg.) | (KNOTS)|(g} {knots) | (Teet)  [{feet) (.DEG) | (.DEG) | (.DEG) | (.DEG} |(deg) meq:’
SISm0 500|135 o 177 7% 0.0620 T2 . 5s.00 00T . TO6| -17.4%[ &2.78| -B. TH| 5B 1%

0.6664 5.98 0.35 0.0457 -0.0092
0.5885 -0.70 0.6192 0.0154
0.6229 0.70 -0.0113 0.0255
.6023
5354
IR0 0.00] Zie.o5| .54 0.70 .04 1.53] -0.08| 152.50|  -0.0479 I50.00 T.00 LT PI 7 W E M N & WL 2.3
T E I R Y 0.35 -0.0560 0.0764
5229 1.41 0.0662 3
.6992 2.46 0.0255 0.2941
.3580
.6511
T %00 fIe.30f 14516 .52 KL 0005 -U.18]  0.00] 1AT.50 T35 150.00 W 2.4 1. v.00 () -0.08

3351 000 422 -0.0418 -0.2595
.5160 0.00 -1.0834 -1.0834
.3030 0.00 -1.0834 -1.0834
3777
a3
-3.3777
-3.3777

49.00 .2.000 227,20 1.2918] 32.34] 5.9 .0.1130| 4.2z s5.80] 139.00 -0.9023] 14400 .2.00 2.46| 387 14| -0.97| 22.85) .82
Beal| 3Tz as: -0.0092 -0.2168
9183 4,27 0.0238 -0.2941
.B679 216 0.1252 -0.6358
7643
I
13099
1107

350,00 -6.00( 236.34] 1.0145 2.45 -0.00671  B.61[ 7.38| 141.50 -0.5870| 140.00 -6.00 1.67 2.29] -1.58) 123 z2:2.76] 234
o2g2| 499z 2.1 -0.0154 9.4344
0.9045 1.76 -0.04%9 -{.5992
0.B339 1.41 0.0152 0.6053
.1404
L8931
.07

351.06] 24.00{ 251.45( 1.1061] 62.93 0.35 0.0091) 8.26] 1B.11f 138.50 -0.7457] 132.00( 24,00 0.09| o3[ -0.35 0.44| 22.85( 3.6
.8702| es.48 1.05 0.0599 -0.8474
L0740 3.52 0.0215 -0.9512
1427 4.92 0.0884 -0.9003
.5068
0374
0626

252,00

353.0

354.00

355,00
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TR ATCRN  TATLRN  JAIOOOU  JATLAN ~ 1 [5tab. Z [Flap FTap Tlap ] Brake rake Brake | Brake [GlidesTope[Localizer|s [sm-
Subframe |POSN LT.[POSN LT.{POSN RT.|POSN RT.|Posn Posn Posn Posn Posn Posn Pressure|Pressure| Pedal Pedal [Dev, 142 [Dev. 142 [3 5 a 5
Reference|INGD |OUTBD {1880 aUTeD Left IB {Left OB (Rfght Ig{Right 0B(L (3 Pos [ | Pos R
r o |(deg) [{deg) |(deg) |(deg) (deg) {(deg) ([(deq) |(deg) [(psia} [(psia) (deg)} | (deg) |(DDM} {DOM) {deg.) |{deg ) (deg.)[{deg.)
. 1.58 TE  -0.28[ -5.08 748 b3 7.00 T3 " 0. 032 T4 .8
176.00| .1.49 4.92] -0.35] .3.08 7.52 14.5¢9 0.17 0.17 -0.08 -0.31f 2.1 2.20
177.00 141 s.01f -0.18 -2.90 7.4 16.17 0.00 0.50 -0.08 -0.30 1,14 1.0
178.00 41 .0l -0.09] -3.00 7.52 15.82 0.17 0.17 .0.07 -0229 211 2.20
179.00f -1.41 4.92 0.09| .2l9p 7.44 14.59 0.00 0.5¢ -0.07 -0.28 1.14 1.0
180.00; -1.49 5.01 0.09] -2.80 7.52 14.41 0.17 0.17 -0.06 -0.27] 2.11 2.29
1ai.00f .1.43 4.92 0.09) .2.90 7.4 16.17 0.00 0.50 -0.06 -0.26 1.14 1,50
182,00  .1.49 5.27 0.09] .28 7.52 15,821 0.17 0.17 -0.06 -0.241 2,11 2.20
. 0.4 B.09 .88 1. 7.8 LR 0.0 [R11) N 0.0 14 T
184.00 .96 B8.61 2.640 0.9 7.52 14.59 0.17 0.17 -0.05 {0l22] 2.02 5.19
185. .56 8.70 3.43 0.18 7.44 16,35 0.00] -4.38 -T.06 -0.2 1.14] 3.43
186.0 .08 6.42 3.28 0.09 7.52 15.82 0.17 0.17 -0.05 -0.19) 2.02 2.46
187.00 85 8.35 2.99 0.44 7.4 4.59 0.00f -4.38 005 -0, 1,66 2.I1
188.00 554 10.46 4.48 1.3z 7.52 14.59 0.17 0.17 005 -0.16| 2.02 5.98
189.00 6.68] 10.37 4.66 1.49 7.44 16.35 0.00[ -4.38 -0.05 -0.1 1.06] 4.7
190.00 6.50{ 1028 4.57 1.05 7.52 16.00 0.17 0.17 -0.04 0,13 2.02 6.24
X T . L T 7.4 .18 0. KN N 0.1 T 3.7
92.00 .69 8.09 2.37  -0.70 7.52 20.57 0.17 0.17 -0.04 Q.11 21 3.69
193.00 H .68 2.02| -0.88 7.4 21.27 0.00| -4.38 -0.04 -0.1 0.97 1.4
9400 .70 5. 60 0.971 .2.37 8.05 22.15 0.17 rL17 -0.03 -0.08] 1.94 2.02
155.00| -0.44 .01 -0.268] 343 8.10 24.78 0.00] -4.38 -0.02 -0.07 6.70) 1.14
195.00| -4.75 93| -z 571 8.18 27.95 0.17 0.17 -0.92 -6.07F 4.66 1.76
197.00| .5.01 85 -3.4]  .6.08 8.14 26.37 0.00] -4.38 «0.01 -0.06 3.96] o097
198.00) .5.19 93] -3.43|  .6.24 8.18 | _26.72 0.17 0.17 0.00 -¢.05| 5.54 1.76
T 180 4. BB -3.4%]  -5.58 .17 2755 700 4.5 7.00 <. T2 0.97
200.001 -4.13 64| -2.81 54 8.10 27.95 0.17 0.17 0.01 <0.04( 4.93 1.76
201,00 -2.37 60 -2.20) .a@ 7.88 2.5 0.00] -4.38 0.01 -0.03 3.08] 1.14
20z.00)  -2.90 3.4 2,370 501 7.88 29.36 0.17|  4.17 0.01 -0, 4.13 1.88
20300 -3.34 16| -2.46f 5001 7.79 27.95 0.00| -4.38 0.01 -0.03 2,90 1.14
20400 -3.43 4| -2.550  .5.01 7.88 27.95 0.17 0.17 0.02 -0.02{ 4.40 1.85
205.00] -2.37 87 -1.76| -4.39 7.79 30.06 0.00] 438 0.02 -0.02 211 1.14
206.00) -2.20 96 .14 -4:31 7.88| 29.53 0.17 0.17 0.02 -0.02) 3.69 1.85
. 2.4 BB LA . o.% 008 438 . -T.02 0%/ I I U
8.00| -2.37 4.8 .1.49) 422 7.88 1.1 0.17 0.17 001 «0.01f 3.6 1.35
209,001  -0.70 527 0,79 -3.43 7.79 30.06 0.00 0.50 0.01 -0.01 1.14F 1,14
210.00 .26 5.54| -0,09] -2.99 7.92 29.53 0.08 0.17 0.01 -0.01[ 1.76 1.94
211.00 .33 5.54| -0.18] -3.08 7.92 3L 0.00 0.50 .01 -0.01 1.06] 1.14
212.00| -0.2% 4.921 -0.70] 78 8.27 kI v 0.08 0.17 0.01 -0.01] 1.85 1.85
13.00f -1.14 4.66{ -1.411 404 8.23 30.2 0.00 0.50 0.00 -0.01 1.32| 1.14
214.00] 9.3 5.191  -1.23] .3.78 8.32 28.71 0.08 0.17 0.00 -0.01] 2.55 1.94
; 0. T80 0. 3.1 8.3 .5 T -4.38 B0 001 156 1.1
216.00| -1.76 4570 .0.53 380 8.32 27.95 0.08 0.17 -0.05 0.00] 1.76 1.94
17.00]  -D.97 5361 018 2.9 8.2 30.06 0.00) -4.38 -6.02 00 1.06{ I.14
218.00 114 6.86 620 L2120 8.45 29.53 0.08 0.09 -0.02 00| 1.7 1.85
219.00 1.76 6.59 L4 -10e3 8.71 7.9% 0.00 0.50 -0.02 00 1.06] 1.1¢
220.00 0.00 5.45| .0.18] -2.99 8.98 7.9 0.08 0.09 -0.02 Q0] 176 1.85
221.00{ -2.S5 3.78]  -1.49] 4.3 8.93 30.06 0.00 0.50 -0.03 .00 1.06) 1.06
22.000  .1.58 5.19| -0.18) -2.90 §.98 25.36 .08 0.09 -0.02 00 3.34 1.54
o0 -0.26 5.54 3. 2 LK EE:: T8 0.0 003 . 10 1L.IF
224,00 -0.62 4.66 0.18| .2.81 9.02 31.64 0.08 0.09 -0.02 00| 1.76 1.85
225.00| -2.37 4.04) 141 -4.04 8.93 i 0.00 0.50 - -0.03 .00 1.32] 1.14
226,00 -2.37 4.22| -1.23| .3.9 8.98 31.64 0.08 0.09 -0.02 00 2.9 2.02
227.00| -0.97 5.36 18| -2.90 .20 34.98 19.55 .50 -0.03 .00 1.32| 1.3z
228.00 0.26 5.89 44| 2,55 9.46 34,98 0.08 0.09 -0.02 0.00) 2,11 2.29
229.00| -1.32 4.04 M 37 .37 34.80 0.00] -4.38 -0.03 .00 1.50| 1.58
23000 -3.08 4.04) -1.41] .3.06 9.45 34,98 0.08 0.09 -9.02 .00] 3.61 2.46
o0 0.68 B 2% q8 2 3.37 KL 3.78[ & BN N . 1.57
232.00 0.79 5. 89 M4 272 9.45 34,98 .08 0.0% -G.02 A0 2.29 2.46
233200 .26 .54 09 -2.B1 9.37 36,56 489 438 -0.02 .00 1.76) 1.7
234.00 0.09 g1 TR 9.68 35.68 0.08 .09 -0.01 00 2.37 2.55
235.00 0.09 2| -0.44]  -1.49 9.8 34,98 4,89 0.50 -0.02 00 1.76| 1.67
236.00 1.32 .69 14 0.62 3.94 34.98 0.08 0.17 -0.01 00| 2.29 2.55
237.00 46 .90 .14 0.88 9.86 36,56 9.78 0.50 -0.02 .00 1.76] 1.78
238, hi AL 18 0.00 9.94 35.68| 0.08 0.09 -9.01 000 2.9 2.55
N 32 35 35 -0.7% . .98 I 5.78 730 EN] . . 1.57
240.00 46 -9.79]  -2.37| -2.20 9.94 34.98 0,08 0.17 -0.01 001 4.53 2.55
4100 44 23 90 -0.70 9.86 36.56 4.89 0.50 -0.02 .09 2.64] 1,76
242.00 62 1 .62 0.53 9.94 35,86 0.08 0.09 -0.01 0.00( 2.37 2.55
243.00 .53 .16 .05 1.05 9.8 38.50 0.00 0.50 -0.02 0.00 1.85| 1.85
244.00  -0.26 .88 .09 .0.09 9.94 40.43 0.08 0.09 -0.01 0.00( 2.45 .73
245.00 -1.32 .62 51 .z 64 9.86 40.78 14.65{ -4.38 -0.02 0.00 2.20( 2.02
246.00 41 .93 550 .2.02 9.94 41.84 0.08 0.17 -0.01 (00 572 2.90
. N 2.5 . T 7. LEp ¥ [ Y Bt 8.02 N . Z.20
248.00 .23 0.88 53]  -p.88 9.94 .30 0.08 0.0% -0.01 00 2.73 3.08
24300 .53 41 .62{ -0.53 9.85 45.00 4.89 0.50 -0.01 00 2.37| 2.29
250.00 K .85 513 0.44 9.94 4641 0.08 0.09 0.60 00| 2a.n 3.5
251.00 &7 i 2 1.41 9.86 46.58 14.66) -4.38 .01 .00 2.46 2.29
252.00 54 08| .2.55 9.54 49,92 0.08 0.09 9.00 00| 2.713 3.4
3.00 18 A5 -0.09] .2.55 9.50 49.92 9.78 0.50 -0.01 .00 2.46| 2.37
254.00 18 .54 o.00f 258 9.94 49.92 0.08 0.09 9.00 00l 2.7 1.34
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g, MD-11, 7/31/97 @ EWR, DCA97MA055

R [AIOW ] Stab. 1 [stab. 2 [F1ep tTap TTap Tiap Erake  |Brake Brake | Brake [SPORC [SPORR TSPOOT
Subframe |POSN LT. POSN RT . |Posn Posn Fosn Posn Posn P Pressure|Pressure| Peds] Pedal s 3 5
Reference| INGD INGD Left 18 |Left 0B [Right IB|R L Pos L | Pos R
Number  [( (degq)  [{deq) (deg)  |(deq) Y (psia} [{psim (deg) | (deg) (de9.) | (deg. }] (deg.)
- 0. LR ] 'R 32 LR B3 T8 0.50 . . o 2. 0%
256.00 0.35 5.89 0.4 - 3.94 49.92 0.08 0.09 .00 . 334
257 081  0.09 5.89 a.44| -2. 16.21 49.97 14,86 0.50 .01 .00 2.29) 2.2
258,00 0.26 7.03 2.99| 0. 16.34 0.08 0.09 .00 . 4.49
259,00 -0.35 3.78 1.08{ .2, 10.21 49,92 9.78 0.50 01 . 2.9 2.2
260.00| -2.20 545 0.26 2. 10.34 49.92 0.08 0.09 .80 . 334
261.00 1.41 4751 2.8 .5 10.21 49.92 0.00( -4.38 .02 00 2.29] 2.9
262.00] 018 .15 0.70 10.30 0.08 0.09 .01 . 3.25
R T . 1.41 .2 — 4892 | U078 . . , . .1
2654.00 0.35 5.98| 0.62 10.34 49.92 0.08 0.09 -0.01 .00 3.25
265,00 0.97 5. 89 0.35 10.47 49.92 4.89{ 438 -.02 .00 2.8 2.2
266. 00 1.49 n 1.05 10.69 0.8 0.09 0.8 .00 3.43
267,001 -0.09 54 .18 10.60 45,92 19,55 0.5¢ -0:0 0.00 2.28| z2.20
268.00 2.46 7 .88 10.69 49.92 0.08 0.09 -0.0 0.04 4.66
269,00 0.35 .98 . 10.60 49,92 9.78 0.50 -0.0 0.00 2.29] 2.20
270.00 0.18 62[  .0.35 10.69 45,92 .08 0.09 0.0 0.00 3.28
s V.18 . X 1030 L3R} E— 7. [ R] AW 0.0 < )
272.00 14 6,42 .88 10.63 49.92 0.08 0.09 0.00 0.01 1.2
273,00 .26 6.31 . 10.60 49,92 14.66 0.50 -0.01 .00 2.23) 2.0
214000 18 5.89 . 10.69 0.08 0.09 .00 0.00 1.5
75.00 .32 5.54 .09 10,74 49,52 9.78 0.50 -0.02 00 2.3 2.20
276.00 00 £80 . 10.87 43,92 0.08] 0.09 -0.0 .00 3.2
277.00 .03 6.06 . 10.78 49.92 9.78 0.50 -0.0 . 2.29] 2.11
278.00 _85 6.77 i 10.87 0.08 0.09 0.0 . 5.45
B .08 K- X 073 H.57 [ 5.18 .50 0.0 . .83 L.
280.00 09 5.89 . 10.87 49,92 0.08 0.09 0.0 . 3.34
28100 N3 5.680 .35 10.74 49,92 14.66 0.50 -0.0 ) 2.29] z.20
282,00 .09 6.86 . 10.87 0.08 0.09 -0.01 X 3.4
283 00 .85 6.06 . 10,74 49.92 0.00 0.50 -0.02 . .| 2.2
284,00 .53 5.80 . 10.87 49.92 0.08 0.09 -0.01 R 3.2
533'33 .gg 2.553 . 10.87 10.74 49,92 9.78]  0.50 0.08 0.08 gg{ . 2.9 2.2 3.25
) .32 T.05 . R T I16TE 1597 1. L1 ol 0. . 2.5 Z.
88,00 .00 6,15 . . 10.87 45.92 0.08 0.09 -0.01 . .25
89,00 05 6.77 .88 : 11.00 49,92 489 438 -0.01 . 2.20) 2.11
290.00 .88 3.34 62 B 1313 9.08 0.09 0.00 . 3.25
29100 .58 §.33 . . 11.04 49.92 4.89 0.50 -0.01 . 4.31] 2.20
292,00 .03 5.62 . . 11.13 &9.92 0.08 0.09 .00 . 3.25
%33'8“ - ;g gg; B3 0 11,04 45,92 ©.9 0.00 0.50 0.0 0.09 gg% 8 2.291 2.20 117
X 035 Tz 2B -2, HER 7S N— 7o 5.3 0. 01| . I 2.0
96 00 .58 §.42 . . 1.13 49,92 0.08 0.09 -0.01 0.06 3.34
9700 70 6.50 23 . 11.04 49.92 .00 0.50 -0.02 0.00 211 2.20
23800 76 7.65 . N 11.13 0.08 0.09 -0.02 0.00 4.84
2990 .85 5 62 . -2, 11.13 49.92 4.89] -4.38 -0.03 .00 z.om| 220
300.00| -¢.18 §.54 081 -3l 11.31 49.92 0.08 0.09 -0.02 0.00 3.25
gg;gg 'ﬁ ;glll -8 -2. 135 11.22 49,92 0.00 0.50 0.08 5.09 ggg 333 2.20] 2.20 361
. 35 LK 3 R 04 | 0= LK) I~ %8 4.3 0.3 b0 Z.200 L.
c4 00| -0.18 7.29 . -0, 11.31 49.92 ¢.08 0.09 -0.02 0.00 87
8500 1.93 545 . -1 11.22 49,92 4.89 6.50 -0.03 0.00 2.7 21
06.00| -0.44 545 . -2 11.31 0.08 0.09 -0.01 0.00 3.25
07.06| -0.09 5 54 . -2. 11.22 49.92 4.89 .50 -0.01 0.00 2.0 2.1
08.00( 053 68 0.53 . 11.35 49.92 0.08 0.09 0.00 -0.01 3.25
gg.oo gg; .5g %gg -1 1135 1.2z 49,92 0.00 0.50 5.8 0.09 ggg 338 za| 2.20 52
-0g . .0 . -1. . . . : : .
31l 7.18 B 0.62 T2 T 52| 0.007  -4.38 [} [ A .11
12,00 0.79 .29 2.02 1.35 49.92 0.08 0.09 0.02 0.00 4.05
13.00 1.85 A 193 1.2z 49.92 0.00 0.50 0.01 0.00 2.0 2.20
14.60} -0.0% .50 0.18 11.35 0.08f 0.09 8.62 a.00 3.43
1500 2.46 B4 0.2 n.22 49.92 0.00| 438 0.00 -0.01 2.20) 2.1
316.00| -0.1B .80 0.00 11.38 43.52 6.08 0.09 0.0t 0.00 . 1.5
ﬁg.gg -2 %!1' ‘ﬁ% .gsn 1195 1.2z 49,92 0.00] -4.38 0.08 5,09 ggll» ug% 21 2.1 528
. By . T8 T2 .37 0.007 0.5 — 0.00 . %8 § - 35 v 4 R
320.00f -0.18 7.38 49 1.35 49.92 0.08 0.09 0.01 3.25
321.00 .02 6.42 .02 1.2z 49,92 4.89 0.5 .00 2.20| 2.29
322.00 .00 5.71 .18 11.35 0.08 0.09 3.5
323,00 -0.26 5.45 .18 11,26 49.92 0.00 0.50 2.20) 2.1
24 00 .09 7.8z o8 11.35 48.52 ¢.08 0.09 5.10
ggggg gg 535;44 . s 11.22 49.92 0.00] -4.38 0.08 008 2.200 z.11 _
N 1.4 5.8 . N 7.5 T00] 4.8 2.8 LT
328.00 1.85 545 . 11.35 49.92 0.08f 0.9 3.34
29 00| -0.35 554 . 11.26 .92 0.00 0.50 2.29) 2.1
330,00 0.00 £.42 0. 11.35 0.08) 0.09 134
33100 -0.09 5,62 2. 11.22 49.92 4.89) 438 2.29] 2.1
332.00[ -0.26 143 .2 1.3 43.92 0.08 0.09 3.4
33300f -2.81 8.00 2. 11.26 49.92 0.00] -4.38 L 3.68) 4.40
334.00] 018 5.45 1. 11,35 0.08 0. 3.25
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MA055
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FiR ATCRR _ JATCRN _ JAILRN _ JATCRW _ [Stab. I [Stab. 2 JFlap TV TTep Flap~  Grake |Brake Brake [ Brake |G11des ope|LocaTizer|SPLRL [SPLAL |

Subframe |POSN LT, {POSN LT.{POSN RT.|POSN RT.|Posn Posn Posn Posn Posn Posn Pressure|Pressure] Pedal Pedal |Dev. 182 |(Dev. 182 |3 H 3 5

Reference|INBD QUTED INBD uTBD Left 18 (Left 0B [Right IB|Right OB|L R Pos L Fos R

Number {deg) (deg) {deg) (deg) {deg) (deg) {deq) (deg) tpsia) |[(psie) (deg) (deg) |{DOM) (0DM) (deg.)|(deg.)|(deg.)j(deg.)

. 00 i ) . .20 I W5 [\ B 3% - -0.01 2.20| Z.11
336.00 -0.88 .36 09F  -2.81( 1138 49.92 0.08 0.09 0.00 0.,00f 2.64 15
337.00 8.35 98 Jof o -1.49 11.28 49,92 0.00 0.50 -0.01 0.00 2.11| 2.2
318.00 1.93 Tl B8 -2.37 11.35 49,92 0.08 0.09 0.10 0.00] 2.64 ]
Jis.00] -0.09 .98 18l -2.37 11.26 49,92 0.00] -4.38 0.13 -0.01 .20 2.1
3400 0.26 .58 .59 .18 11.35 49.92 0.08 e.09 0.33 -0l 2.64 5.28
41,0 0.62 .29 .53 -2.29 11.26 49,92 0.00 -9.27 0.24 0.00 2,201 2.1
342.00 3.25 3.93 4.75 J6 11.3% 49.92 0.08 0.09 0.10 0.00| 2.58 7.14
. L% ] 571 OB 1.5 122 [LRF] 5B 438 008 0.00] [ .02 L&\

Ay, 7.65 13.80 05 .78 11.33 45.92 -0.01 0.0% 0.18 0.001 2.64 10.91
345.00 6.06 11.54 .43 05 11.35 50.45 0.00 -4.38 0.18 0.00 2.20) 8.4
346.00 9.67 L4 s 6.15 11.40 49.92 -0.36 0.0% 0.0% ¢.00f 2.29 6.86
g:;gg -3.16 0.00 53 0.60 11,26 0.00( -58.15 0.4 0.00 3.96] 0.00
349,001 -19.16 -9.67 0.35 -2.9% 11.66 49.92 -0.62 0.0¢ 0.00 0.00| 58.05 0.53
350.00 19.78] -15.56 0.26 +3.08 11.26 49.92 0.90| -53.26 -0.17 0.00 $6.20) 0.60
an . 1555 .79 -Z.11] 1.8 5.5 -0.53] -0.0% 7.00 T.00] 24.6% 0.28
353.
154,00
35500
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Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7TMAQS5
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IRy DRIFY [WI Eng I[NI Eng 2|R1 Eng [N Engl N2 Eng2 N2 Engs | ng n mtjmr—mm—mr—mr—m—
Rul:fra-e ANGLE |(GE) (GE) (GE) {GE) (GE) (GE) iRES NG gss ANG (RES ANG [REV ENGI[REV ENG2
eference
Number tdeg.}|(1) ($3] ) $9] n n {deg) [(deg) [(deg) [(degs) [(degs) |(degs}
75.00 2,021 72.62 N L T T W i ] s Tor ]
76.00 2.02) 71.38| 71.75| 70.88| s2.38| 92.25) 91.75| s35.00 583.71| S4.44[ 53.03 tw tw
77.00 2.02 71.50( 70.75 558,00 53.73| S4.44; 53.03 tw tw
78.00 .02 70.62| 71.25) 70.38] 91.88| 92.00] 91.50 539.00 .38| sS4 53003 tw tw
75.00 02| 7o.38 71.00 70.38 €3.38] 54.44) 53.03 o tw
80.00 A1) 70038 7112 70.25) 91.75|  92.00] 91.50{ $38.00 53.38| S4.44| 53203 Stw tw
81.00 .02; 7038 7112 70.25 559,00 53.38{ 54.44| 5303 Stw tw
82.00 202 70.38] 7112 70.38] 91.75) 92.00] 91.62 540.00] 53.38( 54 44| 53D T tw
B3 00 02 . e n1.a - 173 AU 53.38 T tw
84.00 2.02f 71.38) 72.12| 71.50] 92.50] 92.75| 92.38] SA7T.00 53.73] 54.79| 5338 o tw
85.00 A1) 71.2f 722 71.62 566,00 53.73| s4.79| 53338 tw tw
86.00 2.11p 7162 72.38] 71.75| 92.38] s2.75| +92.38 S49.00f 53.73] 54.79] 35338 tw tw
87.00 2.02| 7188 72.62| 72.12 54,08/ 54.79] 53.73 Stw tw
88.00 2.02| 72.35| 72.88| 72.50| 92.88; 93.00| 92.75} 552.00 54.08) 55.14] 53.73 tw
89.00 2.11| 72.62| @m.s| 715,12 575.00 54,08 5514 5373 tw
__190.00 2.11] 73.00)] 73.88] 73:75| 9338l 93.50] 93.38 §62,00) 5S4 44| 3549] Sa4d tw
15100 ZII[  78.25] 75.05| . B4.75| 55.paf oA.19 T
9200 2.11| 75.621 76.50| 76.25{ S4.50} 94.62] 94.38| S77.00 5549 S6.54f 55.14 W
93.00 2.02| 75.62| 17.38] 717.12 603,00 £5.84] 56.54| 549 Stw
94.00 2.02) 77.38) 78.00] 77.88| 95.25| 9s.12] es.00 593.00) 55.84] ©56.89 55.84 Stw
95.00 02| 7e.on| 78.50{ 78.25 55.19| 57.25| ©E5.e4 tw
96.00 .93 78.25¢F 78.62| 7B.25] 95.50| 95.38| 95.00| 596.00 56.19| 57.25| ©55.84 tw
97.00 76| T 76.50]  74.50 £02.00 55.43] 55.84| 5k.08
a3, 00 49) 73500 73.00] 71.38] 92.38] 82.12| 91.50 560.00]  54.08] 54.79] s338
UIge. LY IS 0 - N 4 -4 . ES.T q U .0
200.00 .88| 70.25| 70.75f 70.12( 9l.12] §1.50| 91.38] 545.00 §3°3 sS4 441 53,03
201,00 0] 10.25 700 70.25 569.00 533 S4.44| 5268
202.00 62| 70.00| €9.88f 68.62] 91.25] 91.,12] 90.50 539.00| 53.03| 53.73| 52.33
03.00 531 68.12{ 68.25| 66.88 52.68| 53,38] 51.63
20400 .53| 66.38{ 66.62] €5.12| 89.75| ®89.88] e9.25| s15.00 El.6a| 52.68) G&1.28
05. 00 44| 64.75| 6€5.25| 64.00 $31.00 51.6. 52.33| 50.92
206.00 35 638B| 64.25| €312| g8l 89.12] es.50 502.00| 51.2 51.98] 50.57
207,00 26 - bc.o8| &350 2.2 . | £0.5 ST.98[ 50.22
208.00 .26f 61.88| 61,25 59.25] 88.12| &87.88) 66.881 478.00 50.5 5057  48.47
209.00 .26/ 58.12| 57.38| %55.8 487.00 4847  48.47 46.36
210.00 .26| 5575 Ss.00l s5.00| @s.7s| 8s.50| e5.28 463.00] 46.36] 46.36] 44.25
211.00 35| s4.00f 52.88] 53.00 4460 44.95] 42085
21200 351 52.00( Si.06) s0.88] 84.12] 83.88| B3.38[ 437.00 42,850 43201 Al
213.00 0.35] 49688 48.75] 48.62 443,00 144 42014 40033
214_00 0.35| 47.62| 46.62| 46.50! 82.12] g1.88] 8125 422,000  40.39] 4r.09) 3933
N R 00 38| , - 3. 58] N
216.00 0.35] 42.88 41.75| 42.62| 80.25) 79.62] 79.38| 405.00 3758 37.93 37.58
217.9¢ 0.44| 41700 40l00| 41.00 413.00 37.58]  37.93| 3758
218.90 0.53| 23.25] 38.50| 39.12| 78.25| 77.62] 77.38 3s3.00] 37.58] 37.93 37,
219.00 0.62| 37.88] 3s.00| 37.88 37.58] 37.93| 3758
220.00 0.79] 37.62] 38.00| 37.62] 77.88| 78.00f 77.12] 400.00 37.58 93| 37
221.00 0.88[ 3780 37.75{ 37.50 409.00 37.58¢ 37.93| 37.53 Stw
22200 0.83 38 37.75] 37.38|  77.50|  77.50)  76.75 392.00F  37.58! 37.93| 37.58 Stw
00y 0.97 B X . 37.93 37.5%] 37.58 Ttw
224.00 0.97| 37.38] 23775 Bl 77.62| 7r.62| 76.88] 395.00 37.531 37.33] 37.58 Stw
225.0¢ 97| 3r.3Bp  3r.e2| 373 406.00 37.33[ 37.93] a7.58 Stw
22601 .97]  37.38] 37.62f 37.38] 77.50] 77.62| 76.75 389.00( 38,63 40.04] 4109 Stw
227 .1 a7 38| 37.62} 37. 42:50| 42.85| 42.85 Stw
228.0 971 37.38| 37.62] 37.38) 77.50{ 77.50| 76.75| 393.00 43,20 43.90| 43.90 Stw
279.0 B8] 37.50f 39.62| 3B.62 £33.00 45.60| 44,950 4435 Stw
230.0 B8]  42.75| 44.88] 43,88} s8z2.00] s2.88] g2.00 434.00| 45.66] 4501 46.01 Stw
231, BB 46.13|  #8.17| K N R = 1635 4706 401 Ttw
232, 881 49.50| 51.88| 49.38) B4.50F 85.62] 63.7%5 M5.00 47,761 48,11 47.41 3t
233. 881 52,00 53.38) 075 454,00 47.76] 48.47| 4B.11 Stw
234, 97! 53.12| 55.88] 53.88| BS.75| 87.12] 86.12 453.00] 48.82| 49.17| 48.R? Stw
235, 050 56.62] 55.00| 56.88 49.52| s50.22] 49.83 Stw
236. 050 59.17| 61.62| 59.38| @8.38] @9.12| B8.0¢] 4rs5.00 50.22| 50.92| 50.22 Stw
237. 050 B61.75( 63.75| 62.12 £03.00 50.92| 51.63| 50.92 Stw
738.00 05 64.38| 65.62| 65.50] 90.38] 90.62| 90.62 501.00] 51.88| 52.33] 51.63 Stw
8. :H . Tr.o0 5. R N . . St |
240.00 05| 67.50 67.62] 67.50] 91,38 91.12 90.88f 510.00 52.68| 53.03] 51.98 Stw
41,00 05| 5788 67.750 67.62 529,00 52.68| 53.03f 351.48 Stw
42 00 .05 &7.75) 67.75| 67.88] 91.38] 100 91.12 §19.00( S2.68| 53.03| 52.33 Stw
43 00 05| 68.25| 68.62] 68.75 5300 53.38| 5233 tw
4400 0.97] 68.88 3.88] €9.12] 91.88) 91.50| 91.50 524.00 53.0 53.38 52 tw
45,00 0.88] 6900 69.12] £9.25 542.00 £3.03] £3.38| &2. tw
24500 0.88) 69.25| 63.25| 69.12] 91.88] 51.62| 91.38 532.00{ 5303 53.38| 57.33 Stw
e 0.9 . 75| 68.50 . o1 03] 53.38] S52. Tw
4300 0.79( 68.38| 68.12| 68.12] 91.12{ <o0.88| 90.75| sS2.00 830 §3.38| 52.33 tw
49.00 0.70] 6838 66.62| 68.88 544,00 530 53,38 52.68 tw
ch . 0.70] 69,38 £9.50| 69.62| 92.00f -91.88] 9175 537.00f 53.3 53.73) 526 tw
251,00 0.70] 69.62] £9.50| 69.50 533 £3.73| 52.68 tw
25200 0.62| 63.25] €9.00| 68.88| 9L.62[ 91.38! 9112 s30.00 5300 §3.38 52. Stw
253.00 0.53| 6B.B8| 69.12] 69.25 549,00 £3.0 §3.73| 52, Stw
254.0 0.44| 69.50] 69.38) 69.00] 92.00f 91.62] 91.25 535.00| 53.3 53.38] 52.33 Stw
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Federal Express Accident Landing. MD-11, 7/31/97 @ EWR, DCAS7MAD55
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CRIFT [WE Eng 1[I Eng Z|NL Eng 3|2 Engl A2 EngZ |NZ Enad [EGT Engl]EaT Crg?[EeT Engs WWTMET—FFET—
guggm ANGLE {(GE) (GE) @ | (GE) (GE) FI!ES NG g:s ANG |RES ANG |REV EMG[REV EMG2|REV EwG3
{3 e
r (deg. )| (D) (%) (¢ 7] ) [£3) [¢3] (deg) {deg) {deq? (degs) |(degs} |(degs)

. T4 30 or.88] or.; . 3.0 T3 Ttw SIW|  Stw
256.00 0.62] 67.25] 61.00f 66.75) 90.38f 90.25] 90.00f 518.00 52,33 52.68| 651.98 Stw St Stw
257,00 0.70 75|  66.88] 67.25 537.00 52.33; 3.0 §1.98 Stw Stw Stw
258.00 0.79] 67.62] &8.00f 68.25f 91.12] 91.12] 91.25 531.00] 52.68] §3.0 52.33 Stw Stw Stw
259.00 0.70| 68.38] e68.25! 68.6 53.03] 533 52.33 Stw Stw
260.00 0.62] 68.75] €9.12] 69.25] Sl.62| o91.62] 91.62] 534.00 ‘ 53.03) 51,7 52.68 Stw - Stw
261.00 0.62| 69.25| 69.38 69.38 548.00 §3.38| S3.7 63 Stw tw Stw
26200 05| 6938 &9.50f &£3.88] 91,88} 91.75| 91.88 £39.00f  53:38] S3¥ 57.68 Stw Stw tw

R 7.62 . . 3 LRk 7 Thw T
26400 0.70/ 69.88] €9.62| 68.75] %92.12| 91.62] 91.62[ 536.00 53.38| 837 52.68 Stw Stw tw
26500 0.79| €9.75| 70.00] 70.12 555.00 53.38] 53.7 53,03 Stw Stw ty
266 0.88/ 70.00| 70.12] 69.88| 92.25| 62.00f 91.75 s41.00] 53.38] 537 52.68 St St tw
267.00 0.88) 69,88 70.00| 70.62 53,38 54.08| 53.03 Stw Stw tw
268.0 0.88) 71.12| 71.50 71.88 92.75| 92.75| 92.75| ss0.00 S4.080 S4.44f 5373 Stw Stw tw
269,00 0.70 7212| 72.38] 72.62 569.00 S4.0B G479 537 St tw Stw
270,00 0.70] 72.88| 73.25| 73.50{ 93.38( 93.38] 93.38 563.00f 54.44) 55.34( 54.08 St tw Stw

. 0.70] 713.62| . . BT 5.1 o4.08 St W Ttw
272.00 0.62] 73.62] 73.25| 72.88/ 93.50f 93.00] 92.62] 5859.00 S4.44) S4.79) 5373 Stw tw Stw
273.00 0.53[ 72.75f 72.62 72.38 575.00 S sa 7 B3R Stw tw Stw
274.00 0.79] v2.25f 72.12| 7i.88l 9z2.62| 9z.50| 92.12 558.00| 54.08{ S4.44| 53073 Stw tw Stw
275.00 0.880 7200 72,28 723 s4.08 S4.79| s373 Stw tw Stw
276.00 0.79; 7250 72.50| 72.62] 93.00] 92.88| 92.75| s61.00 54 44 S479| 5373 Stw Stw Stw
277.00 0.70| 72.62| 72.62] 72.50 §76.00 sS4 44| sS479] 5273 Stw, Stw Stw
278.00 0.70] 72.38] 72.25) 72.25] 92.75] 9250 92.38 560.00] S4.44] 5S4.79] 5373 Stw Stw Stw

. . 72.25] 13500 1.2 || K| .1 K Stw Stw| . Stw
280.00 6.88)| 73.62| 73.88f 731.88| 93.62| w93.50] 93.28] s570.00 54.79| ss.14| 54.08 Stw Stw Stw
281.00 0.881 73.75| 7N.15] AT 584.00 S4.79) 55.14| 54.44 Stw Stw) tw
28200 0.88] 74251 74.75| 74.62] 93.88f o4.00| 93.88 §77.00] 55.14F 55.49] 5444 Stw Stw tw
263.00 0.79] 74.25| 74.00f 7362 54.79] 55.14] 54.08 Stw tw tw
284.00 791 73.38| 72.88| 7238] 93.12] 92.82| 92.25f s62.00 S4.44) 54.79] 53.73 Stw tw tw
%g'gg ';g ﬁ'g ;%22 ng 92.38] o2.500 9262 S0 o3 00 ﬁgg 3#3 :53 g?'u i i

—267.00 . " T30 1L | BT 08 St tw tw
288.00 871 73i7s| 7aes|  74.500 93.e2| 93.25) 93.62| S71.00 5479 55.49] 54.79 Stw tw tw
289,00 971 7sion) 76.38] 77.%0 603.00 55.43( 56.13| 55.43 Stw) Stw Stw
290, .97y 778500 71500 7150] 95.38| 94.88 S4.50 592.00( 56.18| 5654 55.84 Stw, $tw, Stw
2910 .88| 77.82| 7R.00| 7850 . 56.54| 5689 56.19 Stw Stw Stw
25200 79| 78.621 78.B8| 79.00| 95.62{ 95.50| 95.38] 605.00 56.89] 57.25| 56.19 Stw Stw Stw
293.00 J0|  79.00| 78.88] 7%.00 624.90 56.89] 57.25 56.19 Stw Stw
254.0 0.70] 79.12| 79.50f 79.62] 95.75] 95.75| 95.62 612.00) 56.89] 57.75| &¢.54 Stw Stw tw

T 255.00 0.62]  79.63] 719.50] . B9 57.60| 56.%4 Stw Stw| tw
256.00 0.79| 79, 79.88] 79.62| 95.88f 95.75] 95.50f 614.00 §7.25) S7.60] 56.54 Stw Stw tw
297.00 0.97| 79.75| 719.62] 7950 631.00 57.28] §7.26] 56.19 Stw Stw tw
298.00 0.88 79.12] 79.25 79.75! 95.50f 95.25] 95.50 £14.00f 56.89| 57.25| £6.89 Stw Stw tw
289.0 0.88( 8022 e0.75| 8112 §7.60[ 57.95| 84.89 Stw! 5 tw
300, 97| 81,12 60.88| e1.00] 9650 95.88f 95.62| &23.00 §7.60| 57.95] &§7.25 Stw Stw tw
301.00 971 B1.38| 61.62| s8l1.62 649.00 §7.95| E8.30| 57.28 5 Stw w
302.90 881 81.12] 81.00] 80.62] 96.25| 9583 9550 624.00) 57.60| 57.55| 56.89 Stw Stw tw

I 571 75| B0.38] . . R . 8| 56.B5 Ttw Stw T
304,00 051 80.00f 80.00{ 80.12] 95.50| 95.38| 95.25] 623.00 57.25| 57.60| 56.89 Stw Stw Stw
305.00 .08 8oi3s| @p.62| e0.E8 644,00 $7.60] 57.95| £6.89 Stw Stw tw
305.0 .05! so.gs| s80.88[ BI.00| 96.12] 96.00| 95.88 627.00| 57.60] 57.55| 57.25 Stw Stw, tw
307.00 .97] 81.00| 80.88] 80.75 57.60| 57.35] 56.89 Stw Stw, Stw
308.00 73 sosof 80.12( 79.881 95.75] 95.50] 95.12] 622.00 §7.25] S57.60] 56.54 Stw Stw Sty
309.0 Jof o 7975t reors| rers £39.00 §7.25] 7.60| S6.54 Stw Stw 5
310,00 0.79] eb.oo} 73.88] 73.88! 95.50] 95.38] 9s5.75 620.00) §7.25] 57.60| 56.54 Stw Stw Stw

X . . ; | 5105 5750 S6.54 Ttw L
312,00 0.70f 79.38] 79.38| 79.50| 95.12] 95.00{ 95.00| 615.00 $6.891 57.75| 56.54 Stw Stw Stw
313.00 0.53] 79.50[ 79.62 637.00 57.25] 510l 56.54 Stw Stw Stw
314.00 0.4 79.38| 78.75| 78.12| 95.25] S4.75| 9425 £11.00) 56.89) 56.89| 55.84 Stw Stw Stw
31500 0.62f 77.75| 77.38| 7i.25 $6.19) 56.54] 55.84 Stw Stw Stw
316.00 0.79| 71.25| 77.62| 78.12| %4.12| 94.38] 94.75] &08.00 S6.19 56, 56.19 Stw Stw Stw
317.00 0.97( 78.50| 78.62| 78.88 629.00 56.89] 67.95| 56.19 Stw| Stw Stw
318.00 0.97] 78.ed) 7900} 79.38] 9525] o500) 95.38 613,00 56.89| 57.35) 56.54 St Stw Stw

. 070 15.15| . X — [ S7.80] 55 55.68 Stw Stw|  Siw
320.00 0.53| 80.62( 80.00} 79.38] 96.25] 95.50] 95.00f 617.00 57.25] &7.g0| 56.54 Stw) Stw Stw
321.00 0.53| 79.12| 78.75] 78.50 630,00 56.89| 57.25| 56.19 Stw Stw tw
322.00 0.70| 78.25| 77.62} 76.88| 94.75) 94.38] 93.75 603.00] 56.54| 56.54| B55.49 Stw Stw Stw
323.00 0.78| 76.62| 76.25 76.62 55.84| 56.19| 55.49 Stw Stw tw
324.00 0.70( 77.00| 77.621 71.75| 94.25| 94.62| 94.75| 606.00 56.1%| S6.89| 55.84 Stw Stw St
225.00 0.79! 72.88) 7180 77.3% 620,00 55.54| 56.54) 5584 Stw tw Stw
326.00 973 77250 77.12] 77.00] 94.26| od.lz[ 9412 _599.00) 6619 56.54) E5.84 Stw tw Stw

. 678 e 7.5 1 BIE R 5.8 g tu| Stw
328.00 0.70| 76.75| 76.38 76.12] 94.12| 9375 g3.62] s595.00 £5.84] 56.19] &5.14 Stw tw Stw
329.00 0.53| 76.00; 76.38| 76.50 614.00 g5.84| 56.19| 5549 tw tw Stw
330.00 0.53] 76.62) 76.75| 76.75{ 94.25] 94.25| 94.12 597.00{ 56.19] 56.54| 55.4% tw Stw Stw
331.00 0.70| 76.50f 76.12] 76.00 g5.84] 56.19| 55.14 tw Stw tw
332.0 0.79] 76.00f 76.38] 77.00] 93.62| +93.88| 94.38] 597.00 55.84] 56.54| E5.84 tw) Stw tw
333,00 0.70| 77.62; 78.38] 79.12 624.00 £6.54| 57.25| g, tw Stw ™
334.00 0.79] 79.50f 79:75] B80.25) 95.88] 95.75|  96.00 £17.00i 57.25] 57.95] ©66.89 tw Stw tw




he-K

Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCA97MAQ55

Revised: October 23, 1997, NTS

FOR Nl Eng 2 RZ Engl |N2 Enge mmmmm]m—ﬂrm—mr—
Subframe {GE) GE) {GE) (GE) RES ANG [RES ANG
Reference 1 2
Number (deg.) 5 ¥} ) {deg) {deg) (deg) (degs) [{degs)
- W] 80,50 X BT.E0| GJ.05]
336.0 0.88 38f  79.62f 78.62] 96.25| 95.501 94.75] €13.00 57.25| 57.2%
337.00 0.79 77. 77.00 622.00 56.54 §6.54
338.0 0.79 [ 1L 70.62] 94,25 93.25] 91.00 576.00{ 55.84| S4.44
339.00 0.53 64.88] B1.75 51.28| 50.22
340.00 0.97 kL] 59. 59.38 87.75 86.88 86.62| 507.00 48.82 49,52
241,00 1.23 e 55.50 56.25 502.00 46.36 45.30
342,00 1,14 53_1 54,38 85.38 B4.75 B4.88 476,00 il.44 38.93
B 2.0¢ B7.38 T3.25 4.8 .
44,0 1.67 70.88 78.25 92.62 93.88 96.62| S77.00 €1.81 59.70
345.00 0.09 TA.50) 7300 599.00 56.54] S4.79
345, -0.09 69.62| 67.50f 91.62{ %0.50[ B9.75 538.00) 5S0.92| S0.92
344;.00 1.05 n.00 58.30] 62.16
349.00 1.23 56.75{ 98.00| 105.38] 86.50| 109.38] 799.00 80.78| EL.48
350.00 0.53 46.12] 100.88 597.00 81.48 £1.83
30 -0.26 39.85( J00.58| 107.58f V3.05| 108.88 T8 BL& E
353.00
354.00
355,00




9C-K

Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MAO0S55
Revised: October 23, 1997, NTS

FOR (3 nl (3L ol il Hl ['31] (3L o077 077 Temp[OTT Temp[(HT Temp] Ffuel Fuel Fuel
Subframe Guant Euant Euaut Pressure |Pressure{Pressure]{Pressure Pressure Pressure Engl Eng2 Eng3 Flow 1 | Flow 2 | Flow 3
Reference| Engl ng2 ng3  |Engl i ( Status Engl|Status Eng2|Status Eng3
Humber {qts) (qts} (qts) |{psia) |{psta) |(psia) (deg) (deg) (deg) (1t/hry| (1b/hr}| (1b/hr)
R pEN 1) 1558 WOTLOW| — WOTLOW NOTLOW .00
176.00 NOTLOW NOTLOW NOTLOM
177.00 NOTLOW NITLOW NOTLOW
178.00 NOTLOM HOTLOW NOTLOW
179.00 13.00 48.00 NOTLOMW HOTLOW| NOTLOW' 92,00
180.00 NOTL O NOTLOW NOTLOW
181,00 NOTLOW NOTLOW NOTLOW
182 .00 NOTLOW NOTLOW! NOTLOW
. WOTLOW | WOTLOW
184,00 ROTLOW NOTLOW! NOTLOW
185. 00 NOTLOM NOTLOW NOTLOW
186.00 NOTLOM NOTLOM NOTLOW
187.00 NOTLOM NOTLOM NOTLOW
188.00 NOTLOMW NOTLOM NOTLL
189.00 MOTLOW NOTLOM
18000 NOTLOW NOTLOW
. — WILW WOTLOW
192.00 NOTLOW NOTLOM NOTLOW
193.00 NOTLOMW NOTLOW NOTLOW
194.00 NOTLOW NOTLOW
195.00 MOTLOW NOTLOW NOTLOW|
196.00 NOTLOW NOTLOW
197.00 NOTLOW NOTLOW NOTLOW
198.00 NOTLOW MNOTLOW NOTLOW
. NOTLOW WITLOW
200.00 NOTLOW NOTLOW
201.00 NOTLOW NOTLOW NOTLOW
202.00 NOTLOW NOTLOW NOTLOW
03.00 NOT1LOW NOTLOW NOTLOM 6240.00
204.00 NOTLOW NOTLOW NOTLOW
205.00 NOTLOW NOTLOW NOTLOW
206.00 NOTLOW NOTLOW NOTLOW
. WOTLOW 521200
208.00 NOTLOW NOTLOW NOTLOW
209.00 NOTLOW NOTLOW
210,00 NOTLOW NOTLOW NOTLOW
211.00 NOTLOW NOTLOW NOTLOW 3576.00
212.00 NOTLOW NOTLOW NOTLOW
213.00 NOTLOW NOTLOM NOTLOW
214.00 NOTLOW NOTLOW NOTLOW
. WOTLOW
216.00 NOTLOW NOTLOM NOTLOW
217.00 HOTLOW NOTLOW NOTLOW
218.00 NOTLOW NOTLOW NOTEOW
219.00 NOTLOW NOTLOW NOTLOW
220.00 NOTLOW NOTLOW NOTLOW
221.00 NOTLOW NOTLOW NOTLOW
222.00 NOTLOW NOTLOW NOTLOW
. NOTLOW
2400 NOTLOW NOTLOW NOTLOW
25.00 NOTLOW NOTLOM NOTLOW
26.00 NOTLOW NOTLOW NOTLOW
227.90 NOTLOW NOTLOW NOTLOW
28.00 NOTLOW NOTLOW NOTLOW
229.00 NOTLOW NOTLOMW NOTLOW
230.00 NOTLOW NOTLOMW NOTLOW
B NOTLOW NOTLOW
32.00 NOTLOW NOTLOW NOTLOW
33.00 NOTLOW NOTLOM NOTLOW
23400 NOTLOW NOTLOW NOTLOW
35.00 .00 40.00 NOTLOW NOTLOMW 89.00
6.0 NOTLOM NOTLOW NOTLOW
237.0 NOTLOW NOTLOW
238.00 NOTLOW NOTLOW NOTLOW
. 50 aE.00 .00
240.00 NOTLOW NOTLOW NOTLOW
241.00 NOTLOW NOTLY
242.00 HOTLOW NOTLOW NOTLOM
243.00 14.00 48.00 HOTLOW NOTLOW 92.00
244.0 NOTLOM NOTLOW
245.00 NOTLOW NOTLOW NOTLOW
246.00 HOTLOW NCTLOW NOTLOW
. ROTLOW WOTL
48. 0 NOTLOW NOTLOW NOTLOW
249.00 NOTLOW NOTLOW
250.00 NOTLOW NOTLOW NOTLOM
51. TLOW NOTLOW NOTLOW
252.00 NOTLOW NOTLOM NQTLOW
253.0 NOTLOM NOTLOW NOTLOM
254.00 NOTLOW NOTLOW NOTLOW




92¢-K

Federal Express Accident Landing, MD-11, 7/31/87 @ EWR, DCA97MA0S5
Revised: October 23, 1997, NTS

TR il [N U LA o Tl oIt ik [l [kl Te-pi'ﬁn Temp[G11 Teap| Tuel Tuel Fuel
Subfrase Quant fuant Quant [Pressure|Pressure(Pressure |Pressure fressure Pressure Engl Eng2 Eng3 Flow 1 | Flow 2 | Flow 3
Referencel Engl Eng2 En ngl n ngd Status Engl|Status EngZ|Status Engd
Number (qis) (qts) {qts) [{psia) |(psia) |{psia) (deg) (deg) (deg) Qb/be}] Q0/hr)| (Ob/hrd
255, WOTCOM
256. NOTLOW NOTLOW NOTLOW
257. HOTLOW NOTLOW NOTLOW
258, NOTLOW NOTLOW NOTLOW
259, NOTLOW NOTLOW,
260, NOTLOM NOTLOW NOTLOW
261, NOTLOW NOTLOW NOTUW
262, HOTLOW NOTLOW NOTLOM
. NOTLOW ~WOTLOW NOTLOW
264.00 NOTLOW NOTLOW NOTLOW
265.00 NOTLOW NOTLOW NOTLOW
266. NOTLOW NOTLOW NOTLOW
267, NOTLOW NOTLOW NOTLOW 630400
268, NOTLOW NOTLOW NOTLOW
269, NOTLOM NOTLOW NOTLOW
270,00 NOTLOW NOTLOW NOTLOW
. ROTLON TCOW
272.00 NOTLOW NOTLOW O
273.00 NOTLOW
274.00 NOTLOW NOTLOW NOTLOW
275.0 NOTLOW WOTLOW: 6872.00
276.00 NOTLOW NOTLOM
277.00 NOTLOW NOTL
278.00 NOTLOW NOTLOW NOTLOW
280.0 NOTLOW
281.00 NOTLOM NOTLOW NOTLOW
282.00 NOTLOMW NOTLOW NCTLOM
283, NOTI OW NOTLIM NOTLOW
284.00 NOTLOW NOTLOW NOTLOW
285,00 NOTLOW NOTLOW NOTLOW
286.00 NOTLOW NOTLOW NOTLOMW
. WOTLOW| WOTLOW
288. NOTLOW NOTLOW NOTLOW
289.00 NOTLOW NOTLOW NOTLOW
290.0 NOTLOW NOTLOM NOTLOW
291.00 NOTLOW NOTLOW NOTLOW
252.00 NOTLOW NOTLOW NOTLOW
293.0 HOTLOW| NOTLOW NOTLOW
294, NOTLOW NOTLOW NOTLOW
296. | NOTLOW NOTLOW
297. NGTLOW NOTLOW
298.0 NOTLOW NOTLOW NOTLOW
299.00 13.00 s2.00 NOTLOW NOTLOW NOTLOW 91.0¢
300,00 NOTLOW NOTLOW
01,0 NOTLOW NOTLOW NOTLOW
302, O NOTLOW NOTLOW NOTLOW
RN 1T W] L3 WOTLOW NOTLOW 5.0
304, NOTLOM NOTLOW
305. NOTLOW NOTLOW NOTLOW
306. NOTLOM MOTLOW NOTLOW
307, 13.00 52.00 NOTLOW NOTLOW NOTLOW 94.00
308. NOTLOW NOTL OW NOTLOW
309.0¢ oW NOTLOW NOTLOW
Q.00 NOTLOM NOTLOW NOTLOW
1.00 TOw
2.00 NTL NOTLOW NOTLOW
3.00 NOTLOW NOTLOW NOTLOW
314.00 NOTLOW NOTLOW HOTLOM
31500 NOTLOW NOTLOW NOTLOM
6.00 NOTLOW NOTLOW NOTLOM
7.00 NOTLOW NOTLOW NOTLOW
8.00 NOTLOW NOTLOW NCTLOM
3,00 N NOTLOW |
9.00 NOTLOW NOTLOW NOTLOW
1.00 NOTLOW NOTLOW MNOTLOM
2.00 NOTLOM NOTLOW NOTLOW
3,00 NOTL NOTLOW NOTLOW
324.00 NOTLOM NOTLOW NOTLOW
325.00 NOTLOW NOTLOW NOTLOW
326.00 WL NOTLOW NOTLOW
328.00 NOTLOW NOTLOW NOTLOW
329.00 NOTLOW NOTLOW NOTLOW
330.00 NOTLOW NOTLOW NOTLOW
331.00 NOTLOW 7912.00
332.00 NOTLOW NOTLOW| NOTLOW
333.00 NOTLOW NOTLOW|
34.00 NOTLOW NOTLOM




Le-]

Federal Express Accident Landing, MD-11, 7/31/97 @ EWR, DCAS7MAQ55
Revised: October 23, 1897, NTS

ot 011 o1 [id} 01l [ o3t ol TRT Temp|UTT Temg |03 1 Temp| Fuel Fuel Fuel
Subframe Quant Quant Quant {Pressure{Pressure|Pressure|Pressure Pressure Pressyre £ngl Eng2 Engd Flow 1 | Flow 2 | Flow 3
Reference| Engl E En Engl ] Status Engl|Status Eng2{Status Eng3
umber (qts) {qts) (qts) j(psia) J(psin) J(psiay (deg) (deq) {deg) (Ib/he) | C1bZbe) [ (b/hr)
. T | NOTEOW BAEE. 00
336.00 NOTLOM NOTLOW NOTLOM
337.00 HOTLOW NOTLOW NOTLOW
338.00 NOTLOW NOTLOW NOTLOW
339.00 NOTLOMW NOTLOW NOTLOW 8632.00
40, NOTLOM NOTLOW NOTLOW
341.00 NOTLOM NOTLOW NOTLOW
342.00 NOTLOW NOTLOW NOTLOM
. NITLOW
344.0 NOTLOW NOTLOW NOTLOW
345.00 NOTLOM NCTLOW NOTLOW
346.0 NOTLOW NOTLOW NOTLOW
347.80 NOTLOW NOTEOW NOTLOW
349.00 NOTLOM NOTLOW NOTLOW
350.00 NOTLOW NOTLOW NOTLOW
N NOTLOW
352.00
353.0
354.00
355.00




Attachments Vi - Selected FDR Discrete Data in Tabular Format




Federal Express Accident Landing MD-11, 7/31/97 @ EWR, DCA97MADS5

discretes, Date Printed: October 23, 1997, NTSB
TTne SPOTLER Nose Wose  |Gear Gear Gear Tear Bear Gear FHA Tormat JTWA Forsat  |S1ats  [FHA
(seconds) |ARM gm DWHALCK - LH | DWNALCK -RH | DWHLCK - Center |Unsafe- LM (Unsafe-RH | Unsafe-Center{ AutoPilot {AutoThrottle[Bisagree E1 sg'l:ry 4
AN [
{1-armed}

N SAFE I W Display RGr [Fo Display
176.00 NOTLEX. NOTLCK APL] No Display Agr (Mo Display
177.00 SAFE SAFE APL] Mo Display Agr{No Display

78.00 Unarm NOTLCK APL{ No Display Agr|No Display
79.00 SAFE APL] No Display| Agr Mo Display
B0.00 NOTLCK NOTLCK APL| No Display Agr|Mo Display
81.00 SAFE SAFE APl No Display Agr|No Display
182.00 Unarm NOTLCK APL{ Mo Display| Agr Mo D1spl

. SAE APIT No Display Agr 5P,
184.00 NOTLCK NOTLCK AP1] No Display Agr(No Display
185.00 SAFE SAFE AP1{ Mo Display Agr (Mo Display
86.00 Unarm NOTLCK APL] No Display Agr|Ko Display
87.00 SAFE APLi  No Display Agr (Land Armed

88.00 NOTLCK NOTLCK APl}  No Display Agr |Land Armed
89.00 SAFE SAFE APLE  No Display Agr|Land Armed
. 190.00 Unarm NOTLCK AP No Display Agr|Land Armed
[51.00 SATE AFL| No Display Agr{Land
92.00 NOTLCK NOTLCK AP, No Display Agr|Land Armed
93,00 SAFE SAFE AP1l Mo Display AQr{Land Armed
94.00 Unara NOTLCK AP, No Display Agr|Land Armed
195.00 SAFE AP Mo Display Agr|Land Armed
96,00 NOTLCK NOTLCK AP Wo Display Agr[Land Armed
97.00 SAFE SAFE AP Mo Dispilay Agritand Armed
98.60 Unarm NOTLCK APl| Mo Display Agriland Armed
15300 SATE AL Wo Display Agr
00.00 WOTLLK NOTLLK APL[ Mo Display Agr|Land Armed
01.00 SAFE SAFE APLl Mo Disp Agr|iand Armed
02.00 Unarm NOTLCK AP No Display Agriland Armed
03.00 SAFE AP1| Mo Display, AgriLand Arwed
04,00 NOTLCK NOTLCK AP No Dispiay Agr(Land Arsed
Se.00  un nonor E] P Ari| N Dishiay “é’ Land Araed

N arm spia r[Lan

B NSATE spray| r{Land Arme:

208,00 NOTLCK NOTLCK AP1| Mo Display| Agr|Land Armed
209. UMSAFE|  INSAFE APl Mo Display Agr(Land Armed
210.00 Arm NOTLCK AP1( No Display Agr(Land Armed
211.00 UNSAFE AP1{ Mo Display Agr|Land Armed
12.00 NOTLCK NOTLCK AP1l No Display Agr|Land Armed
13.00 UNSAFE URSAFE AP1E  No Display Agr|Land Armed
2l 00 Arm] NOTCOM NOTLCK AP1l WMo Display Agr[Land Armed

. o Display Agr[Lan

16.00 NCTCOM NOTLCK NOTLCX APLI Wo Display AgriLand Armed
217. UNSAFE UNSAFE AP1E Mo Display AgriLand Armed
218.00 Ara NOTLCX APLi  No Display AgriLand Armed
19. SAFE AP1|  No Display Agriland Armed
20 900 NOTLCK NOTLCX AP1| Mo Display AgriLand Armed
Ly . O Wi Ml il D) i e
B " splay| griland Arme
4. SE AL splay Agr[Land Arme
24.00 NOTCOM DWNLCK DMWMNLCK APL( Mo Display AgriLand Arwed
25.00 SAFE SAFE APL| Mo Display Agr(Land Armed
26.00 Ara DWNLCK APL( Mo Display Agr|Land Armed
221.0 SAFE APl No Display Agr (L
228 .00 DWNLCK DWNLCK APL[ Mo Display Agr(Land Armed
229.00 SAFE SAFE APL| Mo Display Agr (Land Armed
230.00 Arm DAL CK APL| Mo Display Land Armed

. AT AP Ro Display r|Land Armed
232.00 DWNLCK DNLCX AP1|  No Display Agr|Land Armed
233.0 SAFE SAFE AP1] Mo Display Agr|Land Armed
2340 Ara DWNLIX APL] Mo Display Agr (Land Armed

35.00 SAFE AP No Display Agr|Nc Display
36.00 DWNLCK OWHLCK AP| No Display AgriNe Display
237 .00 SAFE SAFE APl No Disp AgriNo Display
38. 00 Arm DWHLCK APy No Display Agrlno Displa
— 3. SAFE A Wo Display AgriNo Dispray
40,00 DWNLOK DWNLCK AR Mo Disp AgriNo Display
41,00 SKFE SAFE AP[ Mo Display AgriNo Display
42,00 A DAMLCK, AP Mo Display Agr|Mo Display
43, SAFE AP Mc Display Agr|Mo Display
44,00 DWNLCK DWHLCK AP Mo Display AgrNo Display
45,00 SAFE SAFE AP| Mo Display Agr(No Display
46 . Ara DWNLCK AP] Mo Display Agr|No Display
= aT INT R Ho Display Kgr splay
48 .00 DWMLCK DWNLCK AP| Wo Display Agr|Mo Display
249,00 SAFE SAFE APl Mo Display Agr|No Display
250.00 Arn DWHLCK AP| No Display Agr|No Display
251.00 SAFE AP| Mo Display Agr|MNo Display
252.0 DwNLCK DWNLCK APl Ko Display Agr{No Display
253.00 SAFE SAFE OFF RED| Mo Display Agr|No Display
254.0 Arm| NOTCOM| NOTCOM| DWNLCK DWHLCK OFF RED| Mo Display AgriNo Display




Federal Express Accident Landing MD-11, 7/31/97 @ EWR, DCA97TMA(055
discretes, Date Printed: October 23, 1997, NTSB

Time TROILIR Gear Gear Bear Gear Gear Gear FHA Tormat [THA Format  |S1ats
(seconds) |ARM DWNALCK - LH | DWNELCK - RH | DWNALCK - Center |Unsafe-LH | Unsafe-RH]Unsafe-Center| AutoPilot [AutoThrottle|Disagree p
(1-armed)

. SAFE[__OFf MEB| Wo Display Agr [Wo
256,00 DWNLCK DL CK OFF NMBER| No Display Agr | No
257.00 SAFE SAFE OFF WHITE} Me Display Agr Mo
258.0 Ars DWNLCK OFF WHITE| Mo Display Agr|No
259,00 SAFE| OFF WHITE| No Display Ayr Mo
260.00 DWNLEK DWNLCK OFF WHITE| Mo Display Agr | No
261.00 SAFE SAFE OFF WHITE[ Mo Display, Agr|No
262.00 Arm DWNLCK OFF WHITE} Mo Displa No

N SAFE| Sp 1‘% LR
264.00 DWMLCK|  DWNLOX OFF WHITE| No Display Agr|No
265.00 SAFE SAFE OFF WHITE| Mo Display Agr (No

66, Arm DWNLCK No Display Agr | No
267.00 SAFE|  OFF No Display Agr (Ne
68, DWNLCK DWNLCK OFF WHITE( Mo Display Agr{No
265.00 SAFE SAFE OFF WHITE| Mo Display Agr | No
270.00 Arn DINLCK OFF WMITE| Mo Display Agr|Na

. SAFE FF WHITE| No Display AgriNo
272,00 DWNLCK DMNECK OFF WHITE| Mo Display Agr|No
273.00 SAFE SAFE OFF WHITE| No Display Agr{No
274.00 Arn DWNLCK OFF WHITE| Mo Display Agr{No
275.00 SAFE] OFF WHITE| Mo Display Agr{No D4
276.00 DHNLCK DwHLCK OFF YHITE| Mo Display Agr|No O
277.00 SAFE SAFE OFF WHITE( Mo Display Agr|No 01
27800 Arm DWNLCK OFF WHITE| Mo r}gga.v Agr|No O

. SAFE] OFF WAITE| Mo Display Agr|¥o D
280.00 DWRLCK DWNLCK OFF WHITE| Mo Display Agr|No
281.00 SAFE SAFE OFF WHITE| Mo Display Agr|No
282.00 Ara DWRLCK OFF WHITE| Mo Display Agr
283.00 SAFE{ OFF WMITE| Mo Display Agr|No
284.00 DWNLCK DuNE.CK OFF WM No Display gt
Sae.t Arn DWNLCK OFF WITE| Mo bisblay .

. 5p13; r

— 3875 ST O I o Brapta Ao
88 O DMNLCK DWmLCK OFF WHITE| %o Display Mr
89.00 SAFE SAFE OFF WHI No Display Agr
90.0 Arm DWNLCK OFF WHETE| Mo Display Agr
91.0 SAFE! OFF WHITE! %o Display Agr
92, 0 DWNLEX DAL CK OFF WHITE{ Ne Display Agr
293, O SAFE SAFE QOFF WHITE| No Display Agr
940 Arn DWNLEK OFF WHITE! ¥ Display Agr[No
BTG SAFE} OIT WHITE| Wo Display Agr
96, 0 DWNLCK DWNLCX OFF WHITE] No Display Agr [ Mo
297 .0 SAFE SAFE OFF WHITE[ Mo Display Agr [No
298.00 Arm DWNLTX OFF WHITE| WMo Display Agr|No
99. 0 OFF WHITE| WNo Display Agr | No
00.6 DWNLCK DWNLCK OFF WHITE| WMo Display Agr | Mo
01,0 SAFE SAFE OFF WHITE! No Display Agr|No
02,0 Arm DMMLEK OFF WHITE| Mo Display Agr|Ne_Di
03.0 SAFE| Wo Display Agr[Wo I
304.0 DANLCK CWNLCK OFF WHITE| #No Display Agr|No D
305.0 SAFE SAFE OFF WHITE| Ne Display Agr|Mo D
06,0 Ara DWNLCK QOFF WHE o Display Agr|No B
307.00 SAFE| OFF WHITE| wo Display Agr o D
308.00 DWKLCK DWNLCK OFF WHI No Display Agr [N D
309.00 SAFE SAFE OFF WHITE| No Display Agr[No D
310.00 Llu ] DWNLCK OFF WHITE| WNo Display Agr|No D

. No Display Aor
312.00 DAL K DWLCK OFF WHITE| Mo Display Agr|Ne D
313.00 SAFE SAFE WHITE) Mo Display Agr(No D
314.00 Ara DWNLLK OFF WHITE] Mo Display Agr Mo D
315.00 SAFE|  OFF WHITE| No Display Agr(No D
316.900 DWNLCK DuMLCK OFF WHITE| Mo Display Agr|No D
e L M o ui Body M

. L) spla r

—Ew R T BiaTa o]
320.00 DWmLEK DRLCK OFF WHITE| Mo Display Agr|no D
321.00 SAFE SAFE OFF WHITE| Mo Display Agr|Ne D
322.00 Arn DWNLCK OFF WHITE| Mo Display AgriNa D
323.00 SAFE OFF WHITE{ Mo Display AgriNo D
324.00 DWNLCK DURLEX OFF WHITE| No Display AgriMa D
iy s gam EURy  Eete

. 1 spla r
327.00 TAFE| OFF WHITE splay play
328.00 DWNLCK DWNLCK OFF WHITEl Mo Display AgriMo O
329.00 SAFE SAFE OFF WHITE] No Display Agr Mo D
330.00 DWMLCK 0F TE] Mo Display Agr Mo B
331.00 SAFE OFF WHITE{ No Display Agr (Mo [¥
332.00 DWNLEX DWHLCK OFF WHI No Display Agr Mo D
133,00 SAFE SAFE OFF WHITE| No Display Agr[No D1
334.00 OWNLCK OFF WHITE| Mo Display Agr Mo D




-1

Federal Express Accident Landi
discretes, Date Printed: October

Tine
{seconds)

, 1997, NTSB

ngs MD-11, 7/31/97 @ EWR, DCA97MA0S5

[SFOTCER [N Hose  [Gear Gear Gear Gear Gear Gear B THA Format |S'iats :0)
ARM Gear [DWMLLOK-LH DWNELCK -RH[DWNELCK - Center | Unsate-LH|Unsafe-RH|Unsafe-Center | AutoPilot [AutoThrottle|Disagree|Display
linsale : Land Armed
(1-armed)
SAFE SAFE| |~ o Bsplay Far|No Display
DRRLCK DWNLCK OFF WHITE( No Display Agr(No Display
SAFE SAFE OFF SHITE{ Mo Display Agr [No Display
AR OFF WHITE] No Display Agr|No Display
SAFE SAFE W o Oisplay| Agr %o Display
DWHLCK DWNLCK OFF WHITE[ Mo Display Agr (Mo Disptay
SAFE SAFE OFF WHITE| Mo Display AgriNo Display
Ara ok OFF WHITE| _No Display Agr [Wo Dispi
" AT . SAFE Splay Agr[Me Display
DWNLCK|  DWNLEK OFF WHITE| Mo Display Agr|No Display
UNSAFE SAFE OFF WHITE[ Mo Display Agr (Mo Display
Unara DWnLCK OFF WHITE( Mo Display AgriNo Display
SAFE SAFE{ WMo Display| Me Display: No Display
x| wnx e — TR O el D iy
e sagr spla
Unarm TWRCTK [ATS OFF Red| Uisagr splay






