
A. ACCIDENT 

NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Research and Engineering 

Washington, D.C. 20594 

December 16, 1998 

Digital Flight Data Recorder Factual 
Specialist's Report of Investigation 

by Cassandra Johnson 

Location: 950 miles east southeast of New Tokyo International Airport, Narita Japan 
Date: December 28, 1997 
Time: 1410 Coordinated Universal Time (UTC) 
Aircraft: Boeing 747-122, N4723U 
NTSB#: DCA98MA015 

B. GROUP 

N/A 

C. SUMMARY 

On December 28, 1997, at 2310 Japanese Standard Time (1410 UTC), a United 
Airlines Boeing 747-122, N4723U, experienced an episode of severe turbulence about 
950 miles east southeast of New Tokyo International Airport, Narita, Japan. The 
airplane was in visual flight rules (VFR) conditions at the time of the accident and was 
bound for Honolulu, Hawaii. 374 passengers including 5 infants and 19 crewmembers 
were on board. Following the turbulence, the airplane returned to New Tokyo Airport 
for an uneventful landing. The flight was operating under FAR part 121 at the time. 

The digital flight data recorder (FOR), a Sundstrand Data Control (SOC), serial 
number 2348, was removed from the aircraft and sent to the Safety Board's laboratory 
in Washington, D.C. for readout and evaluation. 

Without taking the vicalloy tape out of the digital FOR and using the Safety 
Board's transcription equipment and computer software, a successful FOR readout was 
performed. Attachments 1-1 and 1-2 contain the FOR parameter listing information for 
the accident airplane as supplied by United Airlines. Attachments 11-1 to 11-4 comprise 
selected FOR parameters for the turbulence encounter in graphical format with the total 
combined time of 12570 to 129451 seconds. Attachments 111-1 to 111-14 contain the 
tabular listing of the selected FOR parameters found in attachments 11-1 to 11-4. 

1 All times are FOR subframe reference number in seconds (elapsed time). 
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The digital FOR indicated that N4723U ascended to 31,0002 feet (ft) above mean 
sea level (msl) approximately 24 minutes after take-off. Approximately 1 hour, 7 
minutes and 19 seconds later (at 12853.937 seconds), while the aircraft was cruising at 
31,000 ft msl with wings level at an approximate magnetic heading of 103°, the aircraft 
experienced a positive 1.814 G normal3 acceleration excursion. Six seconds later at 
12859.937 seconds, the aircraft sustained a negative 0.824 G normal acceleration and 
the aircraft subsequently rolled approximately 18° right wing down. During these 
events, altitude excursions were nominal. 

D. DETAILS OF THE INVESTIGATION 

Section I - Description of Data 

This model flight data recorder records aircraft data in a digital format onto four 
tracks of a %-inch vicalloy tape. The digital FOR 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 1-1 and 1-2 comprise 
the parameter information as supplied by United Airlines. 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 II - Examination and Readout 

The digital FOR was examined upon receipt and found to be in good condition. 
Without taking the vicalloy tape out of the digital FOR, the FOR data were transcribed 
directly to hard disk for further analysis using the National Transportation Safety 
Board's readout equipment. The transcribed data were reduced from the recorded 
binary values (O's and 1's) to engineering units (for example feet, knots, degrees, etc.) 
using conversion formulas obtained from United Airlines. The actual conversion is 
accomplished by an automated process that incorporates the National Transportation 
Safety Board's computers and associated software. The accident event was located 
during the transcription. 

All the data examined which included the take-off through the turbulence 
encounter showed the data for the roll control parameter (control column position) and 
the yaw control parameter (rudder pedal position) to be erroneous. 

2 The digital FDR altitude is function of 29.92 inches of mercury (in hg). 
' Normal acceleration is the same as vertical acceleration. 

DCA9MA015 
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Section Ill • Plots and Data Printout 

Attachments 11-1 to 11-4 comprise selected FOR parameters for the turbulence 
encounter in graphical format with the combined total time of 12570 to 12945 seconds. 
Attachments 111-1 to 111-14 contain the tabular listing of the selected FOR parameters 
found in attachments 11-1 to 11-4. 

Enclosures: 
Attachments 1-1 and 1-2: 
Attachments 11-1 to 11-4: 

Attachments 111-1 to 111-14: 

eaHU r'tS i'f1o W 
3 

Cassandra L. Johnson·'·' 
Mechanical Engineer 

FOR Parameter Listing 
Selected FOR Data in Graphical Format for the 
Turbulence Encounter 
Selected FOR Data in Tabular Format for Attachments 
11-1 to 11-4 

DCA9MA015 



Attachments I - FOR Parameter Listing 



Parameter Name Word 1Subframe j Signal Comments 

I : Type 
1. Vertical Acceleration 13.29.45.61 ALL l ' 2. Longitudinal Acceleration 15,31.47.63 ALL i I 

3. Lateral Acceleration 44 ALL I I I 

4. Altitude Coarse 23 1 ! I I 
5. Altitude Fine 05 ALL I I 

I I 

6. lAS (Indicated Airspeed) 19 1.3 I 

7. Magnetic Heading 03 1.4 I I 

I I 
8. Pitch Attitude 51 ALL I ! 
9. Roll Attitude 17 2.4 i I I I 

10. Angle of Attack 11.43 ALL I Not Available 1 I 
on this aircraft 

11. GMT 37 ... 
.) I 

12. Pitch Control 41 ALL I 

I 

(Control Column Position) I i 

i 
13. Roll Control 9 ALL 

i 

Erroneous Data 1 

(Control Wheel Position) 
14. Yaw Control 27.59 ALL EtToneous Data 

(Rudder Pedal Position) i 
15. Stabilizer Position 55 1.3 I 

I I 

16. Trailing Edge (TIE) Flap Position 39 1.3 ' Discrete I 

17. Leading Edge (LIE) Flap Left 1 39 1.3 : Discrete i 
18. Leading Edge (LIE) Flap Left 2 39 2.4 1 Discrete 
19. Leading Edge (LIE) Flap Left 3 39 1.3 ! Discrete l 
20. Leading Edge (LIE) Flap Left 4 39 2.4 : Discrete I 

I 
21. Leading Edge (LIE) Flap Right 1 4 1.3 Discrete I 

I 

22. Leading Edge (LIE) Flap Right 2 4 1.4 Discrete I 
23. Leading Edge (LIE) Flap Right 3 4 1.3 Discrete I 

24. Leading Edge (LIE) Flap Right 4 4 2.4 : Discrete 
25. Leading Edge (LIE) Flap In Transit l3 I ALL ! Discrete 
26. HF 1 Keying 47 ALL : Discrete 
27. HF 2 Keying 47 ALL 1 Discrete : I 
28. VHF 1 Keying 9 ALL 1 Discrete I 
29. VHF 2 Keying 9 ALL I Discrete i 

30. VHF 3 Keying 31 ALL 1 Discrete 
' 

31. EPR Engine 1 ..,'I 
.).) 1 i 

32. EPR Engine 2 
..,., 
.).) 

") i 

33. EPR Engine 3 
.,.., ... 

I I -'-' I -' 

34. EPR Engine 4 33 ! 4 ! 
I 
I 

35. Thrust Reverser Unlock Engine 1 30 I 1 • Discrete [ 

·L-1 



Parameter Name Word Subframe Signal Comments 
Type 

36. Thrust Reverser Unlock Engine 2 30 2 Discrete 
3 7. Thrust Reverser Unlock Engine 3 30 

., 
Discrete -' 

38. Thrust Reverser Unlock Engine 4 30 4 Discrete 
39. Thrust Reverser Deployed Engine 1 7 1 Discrete 
40. Thrust Reverser Deployed Engine 2 7 2 Discrete 
41. Thrust Reverser Deployed Engine 3 7 

., 
Discrete -' 

42. Thrust Reverser Deployed Engine 4 7 4 Discrete 
43. TCAS Advisories Combined 8,63 ALL Discrete 

Control 
44. TCAS Advisories Vertical Control 11.8 ALL Discrete 
45. TCAS Up Advisories 27,43 ALL I Discrete 
46. TCAS Down Advisories 59.27 ALL Discrete 
47. Event 13 ALL I Discrete 

I-~ 



Attachments II - Selected FOR Data in Graphical Format 
for the Turbulence Encounter 
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Attachments Ill - Selected FOR Data in Tabular Format for Attachments 11-1 to 11-4 



Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots, National Transportation Safety Board 
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Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots, National Transportation Safety ~oard 
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Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots, National Transportation Safety Board 
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Turbulence Encounter, 8747-122. 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots. National Transportation Safety Board 
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Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots, National Transportation Safety Board 
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Turbulence Encounter. 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FOR Data for all plots, National Transportation Safety Board 

:21ni 

12712 328.081 

I 
326081 

I 

127141 328 57 

127151 328.57 

i 
12716! 328.451 

12717: 

103 Ill 
103 71 I 

103.71 I 

I 
103.711 

!03. 71' 

103 711 
i 

; 

12719 328 08 103.711 

I 
i 

12720 32a 2o i :onrl 
I 

127211 
i 

327841 103,711 

327 961 rour 12122i 

I 
127231 328.081 

12724 

:msl 

12727 

12728 

127291 

12730! 

12731' 

343.83 

328 45 I 

I 
328 451 

12732
1 

328 33 I 

12733; 328. OS I 

I . 
12734 327 721 

I 
12735[ 327 84 i 

I 

103 71: 
I 
I 

103.71 i 

I 
103.711 

I 

103.71 
I 

1o3. n I 
i 

to3 11! 

103' 71
1 

103 711 

I 
103.71 I 

i 

103.711 

103. 71 

12737 327.961 103. )j• 

123 

1. 24' 

l 24 

123 

123 

l 24 

U4 

l 24 

I 
1.22 

0.98931 
0 9893: 
0 98931 nm 
0' 9801 
0. 98931 
0 98931 
0.9801: 
0.98011 
0' 9893 
0.9801! 
0.98011 
0 '98931 
0.9893; 
0 9893 1 

0 9893 
0' 9893 
0 '9893 
0' 9893 
0.9801 
0' 9893 
0,9893 
0 9893 I 

0 9893: 
0 98931 
0.98931 
0 9893; 

~ §~6i I 
0.9801' 
0 9893 

csl 

105i 

i 
.051 

LOS 
! 

r-essure Latera 
A 1t 1tude 1 Acce·: 

Pos ( feet: , r g s J 
rdegJ ' 

JOO I c 3513JM J9 : 0076 

0 35 ~ '0082 

0 32 3094597 

0. 35 

0 35' C 8C92 

0 35 i o 38 m22 :; : c:a7 
I 

, LorgituOina 
1Acce1 rg sJ 

o. c347 
0' 0347 
J 0347 
;; 0347 
0,0347 
c' 0347 
0 0347 
0' 034 7 
0 0347 
0.-3347 
0.0347 
0 0326 
0 0347 
0 0347 
c 0347 
0' ~34 7 
j. 0326 
J. 0347 
0.0347 
0 0347 
c 0326 
0 0326 
0 0326 
0 C·326 
·~I. ~,.347 
C _ C34 7 
C C347 c "'i. "'! 
c :326 
~ J325 
J _ G325 
J 0325 
,} _l,.jL'J 

0 98931' 0 C347 
0 9893 l C347 
0' 98931 c 33! 7 

1 22 0.9893! 1.41~ ·0.35 C 3Sj3J922 J :·~::: " 0347 

U~Sj i 3m; 
0.98931 I 1.:347 
0.9B93i I 41 .Q 35] 0.32 32;2.: _.. \.~ .. 52 ,).t3J:' 
0.9893r 0 C347 
0.9893' c 0347 
0 9893' r.osl', C C347 
0 9893, • ·0 3511. 0 32'31923 3l :JE7 0 J347 
0 98931 0 ~3;7 

U~6II 5 m: 

0 
0. 99841 
3.99841 

: 22 0.9984i 
0. 9893 
0 9984' 
a. 9893 
il 9893: 
0 98931 
0. 9984 
0. 9984 
0. 99841 
0 9984' 
0 9984 
0 9984 
c 9984 i 

! ~ §§~11 
I 0 99841 

1 22 0 9893 
0 9984' 
0 9984 i 

I 0 98931 
I 0. 98931 

0. 9893 
0' 9893 
0. 9893' 
0 9893' 
C.9B931 
0. 9893 
0 9893 

0 980ll 
0, 98931 
0 9893' 
0 9893 
0 9893 
c 98931 

I 0.9801· 

1 41. 

141 

], 41 

U! 

1.41 

1. 41: 

i.4! 

'J 3o I 
I 

0 35 

0 35 

0351 

0 35 

0. 35' 

G_33;-:2':1b -::l 
I 

0 32 3' 

·JCB2 

c. 23.!~ 
C C34.., 
c :341 
0 :J34:' 
J. J34-:' 
:).0347 
J. 034. 
G C347 
C Co47 
0 0347 
0 0347 
::L 034:' 
J '3 ., 
J 5347 
J C347 
C'.C347 

~ C34" 
C CJ.: 7 
1).C34~ 
C. C3-l:-' 
G 034 7 
0. 034 7 
0' 0347 
0. 0326 

l 0347 
0 034) 
c 0347 
C C34 7 
c 0347 
0 0347 
J 8347 

-6-



Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 -7-FOR Data for all plots, National Transportation Safety Board 
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Turbulence Encounter, 8747-122, 12/28/97, N4723U, NTSB# DCA97MA015 
FDR Data for all plots, National Transportation Safety Board 
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