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A. ACCIDENT 

NATIONAL TRANSPORTATION SAFETY BOARD 

Office of Research and Engineering 
Washington, D.C. 20594 

April18, 1995 

ANCILLARY QUICK ACCESS RECORDER . 
FACTUAL REPORT 

DCA-94-MA-076 

~_()catim_1. : __ Aliq~ppa, J._>~nnsylv~a 

Date September 8, 1994 · 

Time 1904 Eastern Daylight Time (EDT) 

Airplane : Boeing B737-300, N513AU 

B. GROUP 

The chainnan and Boeing's member to the flight datift~tbrcfe"f· group convened a.t 
Boeing's Renton facility on February 2, 1995 to recover.f:lata- from_ three Quick Access 
Recorder (QAR) copy tapes. The remaining members offhe flight-data recorder group 
elected not to participate in the data recovery process. They were provided with the data 
after the readout was accomplished. The flight data recorder group comprises: 

Chairman :K. Jere~y Alee~ ~ational Transportation;S~~~~~~~-· c""~;.,?:, _ 
Member : Roy Betber, USAir, Inc. . - - • ·" _- . - · - · 
Member :H. Keith Hagy, Airline Pilots Association 
Member : Martin D. Ingham, Boeing Commercial Airplane Group 
Member : Jean-Marc Lapene, Bureau Enquetes - Accidents 
Member :Frank Rock, Federal Aviation Administration 

C. SUMMARY 

On September 8, 1994, at 1904 Eastern Daylight Time (EDT), USAir flight 427, a 
Boeing B737-300, N513AU, crashed while maneuvering to land at Pittsburgh 
International Airport, Pittsburgh, Pennsylvania. The airplane was being operated on an 



instrument flight rules (IFR) flight plan under the provisions of Title 14, Code of Federal 
Regulation (CFR), Part 121, on a regularly scheduled flight from Chicago-O'Hare 
International Airport, Chicago, lllinois, to Pittsburgh. The airplane was destroyed by 
impact forces and fire near Aliquippa, Pennsylvania. Alll32 persons on board the airplane 
were fatally injured. 

Air France reported several incidents involving rudder excursions associated with 
their B737 aircraft. After these wdder excursions, Air France personnel .retrieved the 
Penny & Giles QARs from the airplanes and performed readouts. · The QAR data were 
copied to 1/2-inch magnetic tapes and sent to the Vehicle Performance Division's 
laboratory at the National Transportation Safety Board on January 27, 1995 fm: readout 
and further evaluation. 

The copy tapes contained data from two aircraft: 

L :Registra#on: F-GHVM 
PrOduetionN~ber:.PP911 

· Serial Ntiitiber: 24026 
AirQraft Type: B737-300 
Incident l)~te_: 20-August-1993 I Copy Tape #62l 

· Incld~ Date: 24-June-1993 I Copy Tape #62f' · 
~-~ ---------~ ;- ---:- -:.-" "> ~~ 

2 .. R,;,stfutoiCF-GFUA egt_. ·: .. ...... : . 
:ProouetiotiNumber: PP902 
serlru Number: 23635 
Aircrafl,:Iype: B737-300 . 

· · .ln.cidefi.fna~:'-24-August-1993 I <;opy Tape #624 

The airplanes' QARs were cOnfigured to record the data parameters pr~sented in 
attachment I (B737-I configuration). 

Data from the incident: inVQlving F-GHVM on June 24, 1993 indicated that as tbe 
9fP1ane was descending ~o~·,,_ - · f~;~l a rudder deflection 9~.l·[~.~ 
ngbt occurred. One second hi .. , .. · poSttton was observed at -:-1 .Odegrees :noSe left. 
One second after that, rudder deflection values returned to 1.5 degrees nose right and 
remained constant for 13 seconds. Rudder position values returned to neutral 19 seconds 
after the initial nose right deflection. 

Data from the incident involving F-GHVM on August 20, 1993 indicated that 
during the take-off roll, after an increase in longitudinal acceleration was observed, several 
significant rudder deflections occurred. The last significant rudder deflection was 
observed at -l 0 degrees trailing edge left, 3 .5 seconds prior to nose rotation. 

Data from the incident involving F-GFUA on August 24, 1993 indicated two 
rudder excursions. The first occurred during climbout from 6, 700 feet msl. The data 



D. 

indicated an initial rudder deflection of -3.5 degrees trailing edge left. Following the initial 
rudder deflection, rudder deflections of equivalent magnitude were observed for 17 
seconds. Rudder deflection values then returned to near neutral. The second excursion 
occurred while the data indicated that the airplane was at an altitude of 31,000 feet msl. 
The initial deflection was observed at -3.0 degrees trailing edge left. The initial rudder 
deflection was followed by others. The total sequence lasted for 17 seconds. 

1. Description ofData 

Thi~ model (l>enny & Giles, PIN 050761/1) quick acce:ss r~or.nr·lfpr 
aircraft dat~ as.~ffl~#~()f·elapsed time in. digital.tor:mat 
tape. The QAR ·re&@ii~ ;12-bit words of digital' 
grouping of 64words is.Called a subframe. A group of 

. . ... ·"' .. ·~· ··· ..... ' . . . ·. . . 
one frame. Each.sii6tramehas al2-bit .. 
wgrd ~ol}vhi<tti:.~~~rillmg=or a subframe ... · ·. · 
"wllen sticcessi¥e wi>rils~~~iii: "64-word ·intervals .. ··<·---·-­

•. specifiCally ass~};iW.2~'hpmbefWithili :the sUbframe:. 
- ' ··~::~~-:-~~~-~~-;~~11(;:~---i;~~-~-:~ -__ ' ' -0 • • < 

A minimw:ri.c)f3.~,2 hOurs of operational data are 
medium on a .. t~9\l~Pf,;;fg~if~ks~ ··pita is .recorded by" • .. · 
simultaneously'wb.ile~fugne~-:Pata: ~.- · · .. · 

_.·~¥f~r~~~~;·~~~~~~;~~~~~ : __ .·:,' - . 
Examination and .. 
a. Exhlmnatl n . ::' 

-~,~~ .~_::;~;q;A~L~ .· . '- . 7 :· -.: :':~~~;;··.<"~:~~~-;, . 
The ~ARcopyb!,pes were. examined uponteeel~t-·and:·:Weft~h~md · · 

--i~~~-on~hoom~sot~-~1···-~--
The raw data fr9m the copy tapes were initially · o ~ . . .· a ed to a 

VAX system at the Boeing Integrated Avionics Systems LI>(IASL). The 
three downloaded data files were then transferred to three 3.5" floppy 
diskettes. The floppy diskettes were transported to AACO (Seattle, WA) 
where the data reduction was conducted. 

The flight data were reduced from the recorded decimal values (0-
4095) to engineering units (e.g., feet, knots, etc.) by conversion formulas 
obtained from Booing. The actual conversion is accomplished by an 
automated process that incorporates a computer and associated software. 



Relative (elapsed) time, recorded by the internal clock of the QAR was 
used as a time base for all data output. 

The complete data were recovered using the B737-l parameter list. 
This recovered data were saved in ASCII format on floppy diskette. The 
data reduction process was completed on February 3, 1995. 

E. DATA TABLES 

Attachment II contains tabular data of selected parameters. The four tables each 
represent 80 seconds of data. Individual data sets are identified with the date of 
occurrence on the header (e.g., 2408B = 24-August-1993, 2nd excursion). 

F. DATAPLOTS 

Plots of the tabular data are presented in attachment III. The elapsed time on the 
plots represents the total elapsed seconds from the beginning of the QAR data file. 

K. Jeremy Akel fY? ./ 
Aerospace Engineer L/j-



ATTACHMENT I 
(QAR configuration) 



IOEING 

APPENDIX B 
OATA FRAME FORMAT • 

AIRCRAFT DATA FRAME: 737·1 

UORD S/F BITS . PARAMETER PORT SOURCE 

1 1•4 12•1 SYNC ~RD 

A/C 
TIPE COMMENTS REV 

~-----~--·--------------------------------------~-------~--~-~--------·----------------------~----------------~--
2 1·4 12·1 VERTICAL ACCELERATION A 1 ACC.EL SEE MOTE 1D 
---·----------·------------------------------------~-----------~----~---------------------------------··--------· 
3 1·4 12·3 PITCH ANGLE 010 EFIS L·1 

12·3 PITCH ANGLE 011 EFlS R·1 
12·3 PITCH ANGLE 01S IRU l-1 
12·3 PITCH ANGLE 016 IRU R·1 
2 VHF RIGHT KEYING B 4 R VHF 
1 VHF lEFT KEYIHG B 3 L VHF 

EF!S 
EFIS 
NOHEFIS 
KONEFIS 

SEE MOTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 

A 
A 

----~-----------------~-----------------------*·-----------------~---·-----------------------·~·---------~-------
4 1-4 12·3 N1-LEfT Al7 111 GAUGE SEE NOTE 150 

2 HF·leFT KEYING B 7 L HF 
. 1 VHf CENTER KEYING 9 5 C VHF 

----~---~-·--"--·----------·--------~-------~~-·------·------------------~---------~--------~-------~-~--------~-
5 1·4 12·3 

2 
H1·RIGHT Ala 

B 1 
8 8 

!11 GAilGl! 
EVENT Sll 
R HF 1 

6 1·4 1:1·3 
1 " z ! 
3 2 
4 ·z 
1 1 
a , 
3 1 
4 1 

EVENT MARICllR CllESV> 
HF·RIGIIT KEYING 

TOTAL AIR TEMP 
FlAP 3 !HTRANSIT 
FlAP 4 IIITRANSIT 
FlAP 3 IMTRAIIStT 
FlAP 4 IHTRANSIT 
FlAP 1 IJITRANSIT 
FLAP Z INTRANSIT 
flAP 1 lMTRANSIT 
FLAP Z !IITRANSIT 

ll 5 DADC·L-4 
8 47 L.E. F/S MOO 
848 L.E. F/S MOO 
B 47 
841.1 
B 45 l.E. F/S MOO 
846 L.E. F/S MOO 
B 45 
846 

7 1·4 12-3 SPARE POT A39 
1 2 T!R UMLOCX L INBOARD 9 11 ENG ACC UNIT 
2 Z T/R UIILOCX R OUT8~RD 8 12 ENG ACC UNIT 
3 Z T/R UNLOCK l !NI~RD B 11 
4 2 T/R UNLOCX R OUTBOARD 8 12 
1 1 T/R UIILOCIC L OUTBOARD S 17 ENG ACC UN IT 
2 t T/R UNlOCK R INBOARD B 18 ENG ACC UN!~ 
3 1 T/R UNLOCK l OUTS~RD B 17 
4 1 T/R UNLOCK R INBOARD B 18 

SEE NOTE 150 
SE! MOTE lE 

---~-------~--------------------*·------~--------·--------------·----------4·----------------~------~~-----------
S 1·4 12·3 COHPIJT£1) AIRSPEED 0 5 

1 2. T/R OEP L OUTBOARD S 14 
2 2 'T/R DEP R IIIBOARD 8 16 
3 2 T/R OEP L OUTBOARD 8 14 
4 2 T/R OEP R INBOARD B 16 
1 1 T/R OEP L INI~RD B 13 
2 1 T/R OEP R OUTBOARD B 15 
3 1 T/R DEP L INBOARD B 13 

OAOC·L•4 
ENG ACC UNIT 
EIIG ACC UNIT 

ENG ACC UNIT 
EIIG ACC UNIT 

4 1 T/R DEP R OUTBOARD B 15 . 
--~·---•-w•••----------~-------~------~·------~-~---------------------~---------•--•----~------------------------
9 1·4 12·1 LONGITUDINAl ACCEL A13 ACCEL SEE NOTE 90 
----------------------------------------------~~------------~-·-------~·--------------·------------~-------··----
10 1·4 12·1 VERTICAL ACCELERATION A 1 ACCEL 
----~---·-----------~------------------------------------------------·-----~----------------·----------~~--------
11 1·4 12·3 ANGlE OF ATTACK 012 

1 2 FLAP 3 EXTENO 8 51 
~ 2 FlAP 4 t:XTEHD I! 52. 
3 2 FlAP 3 EXTEHO s 51 
4 Z FLAP 4 EXTEND B 52 
1 1 FLAP 1 EXTEND B 49 
2 1 FLAP 2 EXTENO -S 50 
3 1 FLAP 1 EXTEHO B 49 
4 1 FLAP 2 EXTEND B SO 

DSWC·L-1 
L.E. F/S MOD 
L.S. F/S MOO 

L.E. F/S MOO 
L.E. Ft! MOO 

------------·--~-----~------••w-•-•----~-----~----•-~-----·-~-~---•-•••~--~-~--~-------~-~----••••--~------------
• 12 T•4 

1 

REV SYM A 

12-3 
2 

RUOOER POSITION 
SLAT 3 INTRAHSIT 

00·6000•45~S OfiiG. I<JS7 

A20 
a ss 

06-55333 

STNCHRO 
L.e. F/S MOO 

SEE NOTE 130 

B22 



WORD S/F BITS PARAMETER 

IIO.EING 

o\PPEHDIX 8 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737-I 

.PORT SOORCE 

12 2 2 SLAT 4 INTRANSIT B 56 L.E. F/S MOO 
3 Z SLAT 3 INTRAHSIT B 55 
4 2 SLAT 4 INTRAHSIT B 56 
1 1 SLAT 1 INTRANSIT B 53 L.E. F/S Hal 
2 1 SLAT 2 INTRAHSIT B 54 L.E. F/S MOD 
3 1 SLAT 1 INTRAHSIT 8 53 

, 4 1 SLAT 2 INTRAHSIT B 54 , 

A/C 
TYPE CC»414ENTS REV 

·----------------------------------------------------------------------------------------------------------------
13 1-4 

14 1-4 
1 
2 
3 
4 
1 
2 
3 
4 

12·1 
12·1 
12·1 
12-1 

12·3 
2 
2 
2 
2 
1 
1 
1 
1 

ROLL ANGLE 
ROLL ANGLE 
ROLL ANGLE 
ROLL ANGLE 

T.E. FLAP POSN·LEFT 
SLAT 1 MID EXTEND 
SLAT 2 MID EXTEND 
SLAT 1 MID EXTEND 
SLAT 2 MID EXTEND 
SLAT 5 INTRANSIT 
SLAT 6 I NTRANS IT 
SLAT 5 INTRANSIT 
SLAT 6 INTRANSIT 

010 
011 
015 
016 

013 
B 59 
B 60 
B 59 
B 60 
B 57 
a 58 
B 57 
B 58 

EFtS L-1 
EFIS R-1 
IRU L-1 
IRU R•1 

FCC-L-1 
L.E. F/S Hal 
L.E. F/S MOD 

L.E. F/S Hal 
L.E. ·FJS Hal 

EF!S 
EF!S 
KONEF!S 
NONEFIS 

SEE HDTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 

15 1·4 12·2 LATERAL ACCELERATION A 3 ACCEL SEE NOTe 3D 
1 TO/GA D 8 FCC R-1 SEE NOTE 10C 

A 
A 

1 TO/GA D13 FCC L-1 SEE NOTE 10C 
-----------------------------------------------------------------------.... .: .............. '!".;; ................................................................................ ... 

16 1·4 12-2 TRUE H£A01NG D10 EFIS L-1 ,..:t;,,~ii§:·;~~TE.7C,JOC. A 
12·2 TRUE 11EAD1HG -, -·-·-- · 011 EFlS R·1 . ... -.:· :EP"lS·-~·---;-,--NC;ITE- .n:,;·10c A 
12·2 TRUE HEADINil D15 IRU L-1 . NONEFIS' ,NQTEc7C,10C A 
12·2 TRUE HEADING:,·. 016 IRU R-1 HOIIEFIS rioTE 7C,10C A 
12·2 MAG HEADING D10 EFtS L-1 EFtS NOTE 7C,10C A 
12·2 MAG HEADING D11 EFIS R-1 . EFIS NOTE 7C,10C A 
12·2 MAG HEADING D15 IRU L-1 NONEF!S NOTE 7C,10C 
12-2 MAG HEADING D16 IRU R-1 NONEFIS NOTE 7C,10C 
1 GIS ENGAGE D 8 FCC R-1 SEE NOTE 10C 
1 G/S ENGAGE D13 FCC L-1 SEE NOTE 10C 

------------------------------------------------------------------~----------------------~-----------------------
17 1·4 12-1 ALTITUDE (29.92) D 5 DADC-L-4 
----------------------------------------------------------------------------------~------------------------------
18 1-4 12-1 VERT! CAL ACCELERA Tl ON A 1 

19 1-4 12·3 PITCH ANGLE D10 
12·3 PlfCH ANGLE D1 1 
12-3 PITCH ANGLE 015 
12-3 PITCH ANGU 016 

1 2 SLAT 3 MID EXTEND B 61 
2 2 SLAT 4 MID EXTEND 8 62 
3 2 SLAT 3 MID EXTEND B 61 
4 2 SLAT 4 MID EXTEND B 62 
1 1 SLAT 5 MID EXTEND 863 
2 1 SLAT 6 MID EXTENO 864 
3 1 SLAT 5 MID EXTEND 863 
4 1 SLAT 6 MID EXTEND 864 

. 20 1-4 · 12·3 N2·LEFT A18 
1 2 SLAT 3 FULL EXTEND B 67 
2 2 SLAT 4 FULL EXTEND 8 68 
3 2 SLAT 3 FULL EXTEND B 67 
4 2 SLAT 4 fULL EXTEND 8 68 
1 1 SLAT 1 FULL EXTEND B 65 
2 t SLAT 2 fULL EXTEND 8 66 
3 1 SLAT ·1 FULL EXTEND B 65 
4 1 SLAT 2 FULL EXTEND B 66 

ACCEL 

EFIS L-1 
EfiS R•1 
IRU L-1 
lRU R-1 
L.E. F/S MOD 
L.E. F/S Hal 

L.E. F/S MOO 
L.E. F/S MOD 

N2 GAUGE 
L.E. F/S MOD 
L.E. F/S MOO 

L.E. F/S MOO 
L.E. F/S MOO 

EFIS SEE NOTE 10C A 
EFIS SEE NOTE 10C A 
NONEFIS SEE NOTE 10C A 
NOHEFIS SEE NOTE 10C A 

SEE NOTE 11D 

-------------------------------------------------.J------------------------------------------------·---------------

REV SYM A 
00.6000.4525 ORlG. 12/B7 

06-55333 623 



..... , 

\ 
\ 

WORD S/F BITS PARAMETER 

IIDEI.NG . 

APPENDIX 8 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737·1 

PORT SCIJRCE 
A/C 
TYPE ClJo!MENTS REV 

• 21 1·4 
1·4 

12-3 ELEVATOR POSN·RIGHT A 8 STNCHRO· 
GP\IC·L·1 
GP\IC·L-1 
GP\IC·L·1 
GP\IC·L·1 
GP\IC·L·1 
GP\IC·L·1 
GPIIC·L·1 
GP\IC·L-1 

SEE NOTE 7D 
''!JR" INPUT 
''!JR11 INPUT 
"OR" INPUT 

2 SINK RATE 0 4 
2 PULL UP D 4 
2 TERRAIN D 4 
2 DON'T SINK D 4 
2 TOO LCAI GEAR D 4 
2 TOO LCAI FLAP D 4 
2 TOO LCAI TERRAIN D 4 
2 TERRAIN PULL UP D 4 

1 1 SLAT 5 FULL EXTEND 8 69 
2 1 SLAT 6 FULL EXTEND 8 70 
3 1 SLAT 5 FULL EXTEND 8 69 
4 1 SLAT 6 FULL EXTEND 8 70 

L.E. F/S Hal 
L.E. F/S Hal 

IIQR• 
IIQRA 

''OR" 

IIQRtl 

INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

-----------------------------------------------------------------------------------------------------------------
22 1·4 12·1 FUEL FLCW•LEFT A33 FF GAUGE SEE NOTE 170 
-----------------------------------------------------------------------------------------------------------------
23 1·4 

24 1·4 

12·3 
2 
1 

12·3 
2 
1 

THR LEVER ANGLE-LEFT 
WINDS HEAR 
GLIDE SLOPE 

SPD BRK HDL PCSN 
MIDDLE MARKER 
INNER MARKER 

D 1 
D 4 
D 4 

A15 
B 81 • 
B79 

A/T·1 
GPWC·l-1 
GPWC·L·1 

STNCHRO 
LAMP 
LAMP 

SEE NOTE 100 

-----------------------------------------------------------------------------------------------------------------. . . 

25 1·4 12-1 LOHGITUIINAL ACCEL A13 ACCEL 

26 1·4 12·1 VERTICAL ACCELERATION . A 1 • -ACCEL . 
-----------------------------------------------------------------------------------~-------------~---------------

• 27 1-4 12·3 
z 

AILERON PCSN·LEFT 
MASTER CAUTION 
!liTER MARKER · 

A10 
B 6 
B 80 

ST!lCHRO 
LAMP 
LAMP 

SEE NOTE 80 

1 

• 28 1·4 12·3 AILERON PCSN·RIGHT A11 STNCHRO SEE NOTE 80 
1 2 HYD SYS A ENG • 1 8 38 LAMP 
2 z HYD STS 8 ENG • Z B 39 LAMP 
3 2 HYD SYS A ENG • 1 B 38 
4 2 HYD SYS B ENG • Z B 39 • 

1·4 1 AIR/GRWND 8 37 A/G RELAY 
-----------------------------------------------------------------------------------------------------------------
29 1·4 

1 
2 
3 
4 

30 1-4 

1·4 
1 

2 
3 
4. 

31 1·4 

32 1·4 

12·2 
12·2 
12·2 
1 
1 
1 
1 

12·3 
12·3 
12·3 
z 
1 
1 
1 
1 . 
1 

12·2. 
1 

12·3 
12·3 
12·3 
2 
1 

RADIO ALTITUDE 
RADIO HEIGHT 
RADIO HEIGHT 
HYD SYS A ELEC 
HYD SYS 8 ELEC 
HYD STS A ELEC 
HYD SYS 8 ELEC 

GLIDESLOPE DEV 
GLIDESLOPE DEV 
GLIDESLOPE OEV 
LEFT GEAR OCAIN 
EFIS SELECT SW•CAPT 
SPARE DISC 
HYD SYS STANDBY 
IRS SELECT SW·CAPT 
HYD SYS STANDBY 

LATERAL ACCELERATION 
NOSE GEAR OCAIN 

LOCAL! ZER DEV 
LOCALIZER OEV 
LOCALIZER DEV 
TRIM UP • A/P 
TRIM UP MANUAL 

REV SYM A 
00.6000.4525 ORIG. 121!17 

A29 
010 
011 
8 40 
8 41 
8 40 
B 41 

A61 
010 
011 
8 19 
8 27 
B 27 
8 42 
8 10 
8 42 

A 3 
B 20 

A62 
010 
011 
B 33 
B 21 

06-55333 

RA•L 
EFIS L·1 
EFIS R-1 
LAMP 
LAMP 

ILS·L 
EFIS L-1 
EFIS R-1 
LAMP 
EFIS SW 

LAMP 
IRU SW 

ACCEL 
LAMP 

ILS·L 
EFIS L·1 
EFIS R-1 
FCC 
PILOT SW 

NCNEFIS SEE NOTE 160 
EFIS SEE NOTE 10C 
EFIS SEE NOTE 10C 

NCNEFIS SEE NOTE 210 
EFIS SEE NOTE 10C 
EFIS SEE NOTE .10C 

EFIS SEE NOTE 10C 
NONEFIS 

SEE NOTE 10C 

NONEFIS SEE NOTE 220 
EFIS SEE NOTE 10C 
EFIS SEE NOTE 10C 

824 

A 
A 

A 
A 

A 

A 

A 
A 



.. 
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IIOE:ING 

APPENDIX B 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737-1 

WORD S/F BITS PARAMETER PORT SCl.IRCE 
A/C 
TYPE ct14MENTS REV 

-----------------------------------------------------------------------------------------------------------------
33 12-B GMT HCl.IRS D 1 CAPT CLOCK A 

1-2 GMT MINUTES D 1 CAPT CLOCK A 
1 PAD ZERO A 

2 12-2 VOR/ILS FREQ-LEFT· D 9 OAA-L-2 SEE NOTE 5C 
1 VOR/ILS SELECT-LEFT D 9 DM-L-2 

3 12-8 PAD ZERO 
7-2 GMT SECOIIDS D 7 CAPT CLOCK 
1 PAD ZERO 

4 12-1 DME DISTANCE-LEFT D 9 DAA-L-2 
-----------------------------------------------------------------------------------------------------------------
34 1-4 12-1 VERTICAL ACCELERATION A 1 ACCEL 

35 1-4 12-3 PITCH ANGLE D10 EFIS L-1 EFIS SEE NOTE !DC A 
12-3 PIJCH ANGLE. D11 EFIS R-1 EFIS. . SEE NOTE 10C A 
12-3 PITCH ANGLE D15 IRU L-1 -NOHEF!S. SEE_-/IOTE 10C A 
12-3 PITCH AHGLE· ------- -~ 016 IRU R-1 NONEFIS c'SEE NOTE·lQC A 
2 TRIM Ocii!N • A/P I 28 Fcc .. ·:;::~~-.:.::.~~i;: ;72;:c,c;.;:: .> "-

--------------! ..... ~.~1~-~~~~~~::co ~0~:_-,;,'-"-~'---t~ .....•. ~!:~!-~.~----=.-..-.• -.~~~~~-,.-~::;~~~-;.:..;:•--------····· 
"".;_ ..;_·- - ~-"-' -., _ _.. __ ,,.. __ -;_~- ·:-·.-

12-3 THR LEVER .ANGLE-RIGHT D 1 A/T-1 
2 A/T LIMIT 0 1 A/T-.1 
1 A/T ENGAGE D 1 A/T -1 

---------------------------------------------~-------------------------------------------------------------------
37 1 12•1 SPARE LLDC A41 

2 12-1 SPARE SYNCHRO ·> A42 . .. 

! :~:1 :=~~~;--> ": f'd · .:-'~_c"'~:>;:~:.'~'~;~:;~~:~ 
---------------------------------------------------------------------------------------~---------~---------------
38 12·2 LATITUDE MSH D15 IRU L-1 'SEE NOTE 19C 

12-2 LATITUDE MSH D16 IRU R-1 SEE NOTE lDC 
1 N1 - D 1 A/T-1 

2 12-11 PAC ZERO 
10-2 LATITUI)~ __ LSK 
10-2 LATITUDE LSH 

015 IRU ~-1 .. SEE NOTE lOC 
D16 IRU R-1 SEE 'lloTE \DC 

1 MIN SPEED D 1 A/T-1 
3 12-2 LATITUDE HSH D15 IRU L-1 SEE NOTE 10C A 

12-2 LATITUDE MSH 016 IRU R-1 SEE NOTE 10C A 
1 N1 D 1 A/T-1 

4 12-11 PAD 2ERO 
10-2 LATITUDE ~SH 015 IRU L-1 SEE NOTE 10C A 
10•2 LATITUDE LSH 016 IRU R-t SEE NOTE. 10C A 
1 MIN SPEED 0 1 A/T-1 

-------------------------------~------------------------------------------~~---------~~--------4----~---·--------
39 1-4 12-3 SPARE SYNCHRO - : .,._ A47 . ~··< 

1 2 HDG SELECT D 8 FCC R·1 - SEE. -JIOl'E 10C 
2 HDG SELECT 013 FCC L-1 - SEE NOTE 10C 

2 2 MCP SPEED D 8 FCC R-1 SEE NOTE 10C 
2 I4CP SPEED D13 FCC L-1 SEE NOTE lOC 

3 2 HDG SELECT D 8 FCC R-1 SEE NOTE 10C A 
2 HDG SELECT D13 FCC L -1 SEE NOTE 10C A 

4 2 I4CP SPEED D 8 FCC R-1 SEE NOTE lOC A 
2 MCP SPEED 013 FCC L-1 SEE NOTE 10C A 

1-4 1 A/T MANUAL DISC B 26 A/T OISC S\1 SEE NOTE 4E 

40 12-3 LONGITUDE MSH 015 IRU L-1 SEE NOTE 10C 
12-3 LONGITUDE MSH 016 IRU R-1 SEE NOTE 10C 

2 12-3 LONGITUDE LSH D15 IRU L- 1 SEE NOTE 10C 
12-3 LONGITUDE ~SH D16 IRU R-1 SEE NOTE 10C 

3 12-3 LONGITUDE HSH D15 IRU L-1 SEE NOTE 10C A 
12-3 LONGITUDE HSH 016 IRU R-1 SEE NOTE 10C A 

4 12-3 LONGITUDE LSH D15 IRU L-1 SEE NOTE 10C A 
12-3 LONGITUDE LSH D16 IRU R-1 SEE NOTE 10C A 

1-4 2 CIIS B D 8 FCC R -1 SEE NOTE 10C 
2 CIIS B D13 FCC L- 1 SEE NOTE 10C 

REV SYM A 06-55333 625 
00.6000·4525 ORIG. 12/87 



IIORD S/f BITS PARAMETER 

BOEING 

APPENDIX 8 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737-1 

PORT sa.JRCE 
A/C 
TTPE CQD!ENTS 

40 1-4 1 CWS A 0 8 FCC R-1 SEE NOTE 10C 
1 CWS A D13 FCC L-1 SEE NOTE 10C 

REV 

~----------------------------------------------------------------------------------------------------------------
41 1-4 12-1 LONGITUDINAL ACCEL A13 ACCEL 
---------------------------------------------------------------------~---~----------------~--------------------~-
42 1-4 12-1 VERTICAL ACCELERATION A 1 ACCEL 
-----------~-----------------------------------------------------------------------------------------------------
43 1-4 12-3 

2 
2 
1 
1 

ANGLE OF A TT A !X 
ALT ACQUIRE 
ALT ACQUIRE 
ALT HOLD 
ALT HOLD 

012 
0 8 
013 
D 8 
013 

D!M:-l-1 
FCC R•1 
FCC l-1 
FCC R-1 
FCC L-1 

SEE NOTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 
SEE NOTE 10C 

--------------------------------------------------------------------~-----------------~--------------------------
t 44 1-4 12-3 RUDDER POSITION A20 SYNCHRO 

2 CWS PITCH _ 0 8 FCC 11~1 ' --- ._ · - -" SEE NOTE 10C 
2 _ CWS PITCH _ 013 FCC L~l. , - SEE NOTE 10C 

_____________ 1 ___ ~~-~-~;~L~~---------_----------~!t __ ~-~~t!~I~!~ii~~~~~~~{~~:~-~t~~l~--------- -- -
45 1-4 _ .. 12~1 -~- lieu ANGLE . oto ··ePis:.t~r"~:-:;_ -, __ :eHs -.'SEE IIOTE 1oc A 

-- 12-1 ,---ROLL- ANGLE 011 l!tl$ ll;;r--::---- · 'EFIS SEE MOTE 10C A 
f2-1 ROLL ANGLE 015 IRU L-1 NONEFIS SEE NOTE 10C A 
12-1 ROLL ANGLE 016 IRU R•1 NONEF!S SEE NOTE 10C A 

--------------------~-----------------------~----------------------------------~--------------------------------

: __ ::~ __ [~~Jf~~=L~_j~--t~iJ~~{~g~~ijj_i_, ___ _ 
47 1-4 _12-2 · ·. -_LATWL'AccELERATION "A 3 - ACCEI./ 

1 - FLARE ENGAGE - . - D 8 ·. FCC: R -1 
1 FLARE ENGAGE 013 FCC-L·t 

SEE NOTE 10C 
SEE NOTE 10C 

--------·--------------------------------------------------------------------------------------------------------
48 1-4 12-3 DRI-FT,ANGLE D15 iRu L-1 SEE NOTE 10C 

12-3 DRIFT ANGLE 016 l'Ru R-1 SEE NOTE 10C .. CMl 8 0 8 FCC R-1 SEE NOTE 10C 
2 CMl 8 013 FCC t-1 SEE NOTE 10C 
1 CMl A - 0 8 FCC R·1 SEE NOTE 10C 
1 CMl A D13 FCC 1.-1 SEE NOTE 10C 

49 1-4 "f2-3 PITCH TRIM POSITION A 2 SYHCHRO _ SEE NOTE 20 
1 " 2 l NAY MODE OPER 0 8 FCC R-1-

. - .. 
SEE NOTE 10C 

2 1. ~Y ·ilf:loE_ 01'~ : "" 013 fcc-1.~1-"" .:-- ·-·- -_ : \SEE NOTE 10C 
2 2 Y/S"IICOE "D '8 • FCC 'R-t:;';•c -:"::-~ ':~,7"o -SEE NOTE 10C 

2 --'VIS~-:- -- 013 -_Fcc l·~ _- -~·-.;. ;:;_,:~·~ . SEE NOTE 10C 
3 2 L NAY HCIDE OPER 0 8 FCC R-1 SEE NOTE 10C A 

2 L NAY HCIDE OPER D13 FCC l-1 SEE NOTE 10C A 
4 2 VIS HCIDE 0 8 FCC R~1 SEE NOTE 10C A 

2 V/S HCIDE 013 FCC l-1 SEE NOTE 10C A 
1 1 EFIS/NONEFIS SELECT 8 35 CONFtG 
2 1 TRUE/MAG SWITCH B 29 SEE NOTE 7C A 
3 1 91/NOT 91 RULE SEl B 71 CON FIG 
4 1 TRUE/MAG SWITCH 8 29 SEE NOTE 7C A 

-----------------------------------------------------------------------------------------------------------------
50 1-4 12-1 VERTICAL ACCELERATICN A 1 ACCEL 

51 1-4 12-3 PITCH ANGLE 010 EFIS l-1 EF!S SEE NOTE 10C A 
12-3 PITCH ANGLE 011 EFIS R-1 EF!S SEE NOTE 10C A 
12-3 PITCH ANGLE 015 IRU l-1 NONEFIS SEE NOTE 10C A 
12-3 PITCH ANGLE D16 IRU R-1 NONEFIS SEE NOTE 10C A 
2 N1 liMIT MODE D 2 FMC-01 SEE NOTE 1C 
1 111 LIMIT MODE 0 2 FMC-01 SEE NOTE 1C 

-------------------~---------------------------------------------------------------------------------------------
52 1-4 12-3 N2-RIGHT A19 112 GAUGE SEE NOTE 110 

REV SYM A 06-55333 826 
OD-6000·452S ORIG. 12/117 



--
.-.;%; :'~• ·~~o·:;:·:·,;.,.-.;: 

\lORD S/F BITS PARAMETER 

IIIIEING 

APPENDIX B 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737·1 

PORT SOJRCE 
A/C 
TYPE CQ4MENTS 

52 1·4 2 N1 LIMIT MODE D 2 F14C·01 SEE NOTE 1C • 
1 N1 LIMIT HODE D 2 FJ4C·01 SEE NOTE 1C 

REV 

-----------------------------------------------------------------------------------------------------------------
' 53 1·4 12·3 ELEVATOR POSN•LEFT A 7 SYNCHRO SEE NOTE 7D 

2 RIGHT GEAR DOWN B 9 LAMP 
1 A/P OFF D 8 FCC R•1 SEE NOTE 10C 
1 AlP OFF 013 FCC L·1 SEE NOTE 10C 

-----------------------------------------------------------------------------------------------------------------
54 1·4 12·1 FUEL FlOW-RIGHT A34 FF GAUGE SEE NOTE 17D 
-----------------------------------------------------------------------------------------------------------------
55 1·4 12·3 EGT·LEFT A35 EGT GAUGE SEE NOTE 180 

2 SINGlE CHANNEL 0 8 FCC R·1 SEE NOTE 10C 
2 SINGLE CHANNEL 013 FCC L·1 SEE NOTE 10C 
1 VOR/LOC ENGAGE 0 8 FCC R•1 SEE NOTE 10C 
1 VOR/LOC ENGAGE 013 FCC l-1 . SEE .NOTE 10C 

-------------------------------------------------------------------------~.:-----~-·--.......... ..;,.c ........................................... .. 

56 1·4 12·3 EGT·RIGIIT ·_;.' . A36 EGT GAUGE < > -~.c cSEE.NOTE 180 . 
2 SPARE DISC c;'.c:; . , • B 24 . --- ·• . . . • ....... . 

_____________ ! _______ ~~~-~!~--~;;,;;;,._.;.;. __ ... __ ~~-----~-~~----------------------"~---.;._.";~~:::::;~--~-_ ... ____ ...;. ___ . 
. ---·-·· -"'"""~"·""- ---- "-=-

·57 1·4 12·1 lONGITIIHNACACcEi.: A13 ACCEl 
----------------------------~------------------------------------------------------------------------------------
58 1·4 12·1 VERTICAl ACCElERATION A 1 ACCEl . 
---------------------------------------------~-------------------------------------------------------------------

12·3 OIL PRESSUR_EJ,~r.r~c_, __ ., A37 OIP GAUGE ·cSEE-NOTE 190 
12·3 .. OIL PRESSURE·RIGKT · .·•· .,_ A38 OIP GAUGE · .. ~ . •-:~E•-'IIOTE 19Dc-
12·3 OIL j£MP:t£f1..:.,,< . •· -- · A45 TEMP BUlB •. __ ;'·.::: __ ~.-:,. See:;JIOtE- 200 

1~·3 ~~~,~=!:!a~f~:c'"•;~ •-·~": ~~~~lB ··:_c_·~,t~~:~: · . A 

2 V NAV MODE:OP£1 '- . 013 FCC l·1 ·:.'_:'SEE NOTE 10C 
1 Mel' -S9.E!D ---~-~ .. _,_ 0 1 A/T-, _.:,·-~: · -- --'~ ------------------------------·-____ .. ________________________________________ ;,; _____________ ;.. __ :_-.,; ________________ _ 

60 1·4 12-3 
12·3 

• 2 
1 

GROUNOSPEEI 
GROUNDSPEEI .• 
YAW DAMPER OfSENGAGE 
SPARE o'tSC 

015 
016 
B22 
B23 

IRU l•1 
IRU R·1 
TAW OHPR 

SEE NOTE 10C 
. SEE NOTE 10C 

·---~-------~-----------------------------------------------------------------------------------------------------
61 12·2 VOR/IlS FREQ·RIGHT D 6 DAA·R·2 SEE NOTE SC 

1 VCR/ILS SELECT-RIGHT D 6 DAA·R-2 
2 12·1 MACH 0 5 DADC·L-4 
3 12-1 DME DISTANCE-RIGHT D 6 DAA·R·2 

4( 1) 12-9 PAD ZERO 
8·1 LEFT 011 (FAN> viB D 3 AVM l·A-1 

12·9 PAD_ ZERO_' .'•:], ''·· .: ,-
8·1 LEFT Q2 (HI'C; 'Via'· D 3 AVM L·A·1 

3) 12-9 · ·PAD ZERO- ... , - ·co: 
8·1 LEFT TN1 ClPT> VIB D 3 AVM L·A·1 

4( 4) 12·9 PAD ZERO 
8·1 lEFT TN2 (HPT) VIB 0 3 AVM L·A·1 

4( 5) 12-9 PAD ZERO 
8·1 RIGHT CHI (fAN) VIB D 3 AVM L·A-1 

4( 6) 12·9 PAD ZERO 
8·1 RIGHT CN2 (HPC) VIB D 3 AVM L·A·1 

4( 7) 12·9 PAD ZERO 
8·1 RIGHT TN1 (LPT) VIB D 3 AVM L·A·1 

4( 8) 12·9 PAD ZERO 
8·1 RIGHT TN2 (HPT) VIB D 3 AVM L·A·1 

4( 9) 12·9 PAD ZERO 
8-1 LEFT N1 BALANCE ANGLE D 3 AVM L·A·1 

4(10) 12·9 PAD ZERO 
8·1 LEFT N1 BALANCE MASS D 3 AVM L·A-1 

4(11) 12·9 PAD ZERO 
8·1 RIGHT Nl.BALANCE ANGLE D 3 AVM L·A·1 

4(12) 12·9 PAD ZERO 
8·1 RIGHT N1 BALANCE MASS D 3 AVM L·A-1 

REV SYM A 
00-6000-4525 OAIG, 12/87 

06-55333 827 



WORD S/F BITS PARAMETER 

.BOEING 

APPENDIX B 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737· I 

PORT SOORCE 

61 4(13) 12·1 DISTANCE TO GO D 2 FMC·01 
4( 14) 12 PAD ZERO 

A/C 
TYPE CCH4ENTS REV 

11·10 DAY MSB D 7 CAPT CLOCX A 
9·6 DAY LSB D 7 CAPT CLOCX A 
5 MONTH MSB D 7 CAPT CLOO: A 
4·1 MONTH LSB D 7 CAPT CLOO: A 

'4(15) 12·1 GROSS WEIGHT D 2 FMC·01 
4(16) 12·1 TOTAL FUEL QUANTITY D 9 DAA·L·2 

-----------------------------------------------------------------------------------------------------------------
62 12 PAD ZERO 

11 PAD ZERO 
10 ISOLATION VALVE 
9 WING ANTI-ICE 
8 COWL ANTI·ICE RIGHT 
7 CCWL ANTI·ICE LEFT 
6 ECS PACK H/L RIGHT 
5 ECS PACK H/L LEFT 
r _:_- ECS PACIC'oN/Off RIGHT . 

. 3 . . ECS. PACX .011/0FF LEFT 
2 ENGINE . .SLEED NO. 2 
1 ENGINE BLEED NO. 1 

2 12·5 WIND SPEED 
12·5 WIND SPEED 
4·2 PAD ZERO 
1 LOCAL LIMITED MASTER 

- ·1 LOCAL-liMITED ~TER 
3 '. 12''·';· . .,Ari.fu«f;;:·.-~;~ · 

11 PAD ZERif -·- ·-
10.. ISOU\TIOif VALVE 
9 WING ANTI-ICE 
8 COWL 'AHTI·ICE RIGHT 
7 COWl. ANTI•I CE LEFT 
6 ECS PACK H/L RIGHT 
5 ECS PACK H/L LEFT 
4 ECS PACK 011/0FF RIGHT 
3 ECS PACK ON/OFF LEFT 
2 ENGINE BLEED NO. 2 
1 ENGINE BLEED NO. 1 

4 12 PAD ZERO 

D 2 
D 2 
D 2 
D 2 
D 2 
D 2 
D 2 .. 
D 2 
OiL 
D 2 
D15 
D16 

FMC-01 
FMC·01 
FMC-01 
FMC-01 
FMC-01 
FMC·01 

;ii!C-01 
FMi:,o1 ~:'~I'd•" ., 
FMC-01 •. ::~ 
FMC-01 
IRU L·1 
IRU R·1 

SEE NOTE 10C 
SEE NOTE 10C 

D 8 FCC R·1 SEE NOTE 10C 
'013. · .. :: ,->ICC 1.•L; · , <'"'· ·:., ,_c. ,.,.· SEE ·NOTE 10C 

-·~-_; ~-- ~- ~-=~·::-~?:'"\5~:~:~~,:~,-:--;_~~:~?~:~- c.>.·" --

D 2 
D 2 
D 2 
D 2 
D 2 
D 2 
D 2 
D 2 
D 2 
D 2 

--'-~ "o'·-•--t.R., ·~-~ • ~<-~~--~~. -~ _ 

ccfMi:co'{:, ~-~ .~, ;;c:.,"c:: .· 
.fMe-01 i - -. ' . 
FMC.:of.·f:_~ ~ ~ ~~-. ~~ 

FMC·01 ~ 
FMC-0·1 
FMC-01 
FMC·01 
FMC·Ol 
FMC-01 
FMC-01 

11·3 WIND DIRECTION TRUE D15 IRU L-1 SEE NOTE 1DC 
11·3 WIND DIRECTION TRUE D16 IRU R·1 SEE NOTE 10C 
2 PAD ZERO A 
1 fAA/ICAO SELECT B 36 CONFIG A 

--------------------------------------------------------·---~----------------------------------------------------
63 1·4 12·2 LATERAL ACCELERATION 

1 - - SPARE DISC 
A 3 . 
B 25. 

--------------------------------------------------------------------~~---~---------------------------------------
64 1 12-1 

2( 1) 12·1 
2< 2) 12·1 
2( 3) 12·1 
2( 4) 12-1 
2( 5) 12·1 
2< 6) 12·1 
2( 7) 12·1 
2( 8) 12-1 
2( 9) 12·1 
2C10) 12·1 
2(11) 12·1 
2<12) 12·1 
2(13) 12-1 
2(14) 12·1 
2(15) 12·1 
,2(16) 12·1 
3( 1) 12·9 

REV SYM A 

FRAME COUNTER 
VENDOR STATUS & D~TA 
VENDOR STATUS & DATA 
VENDOR STATUS & D~TA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & D~T~ 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
VENDOR STATUS & DATA 
S/F CYCLE COUNT 0 

00.6000.4525 ORIG. 12/117 
06-55333 B28 



WORD S/F 

.................. 
64 3( 1) 

3( 2) 

3( 3) 

3( 4) 

3( 5) 

3( 6) 

3( 7) 

3( 8) 

3( 9) 

.·3(10) 

3(11) 

3(12) 

3(13) 

~:;-~~~-;-;::;9;.-'}j~'£-~=~(14_>"_ 
. -~~-·=;~ : ., __ 

------""""" 3(15) 

3(16) 

4( 1) 

4( 2) 
4( 3) 
4( 4) 
4( 5) 
4( 6) 
4( 7) 
4( 8) 
4( 9) 
4(10) 
4(11) 
4(12) 
4(13) 

.4( 14) 

REV SYM 

BOEING 

APPENDIX B 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737·1 

BITS PARAMETER 

8·1 FDEP MONTH HSC 
12·9 S/F CYCLE CaJNT 
8·1 FDEP MONTH LSC 

12·9 S/F CTCLE CaJNT 2 
8·1 FDEP DAY HSC 

12·9 S/F CTCLE CaJNT 3 
8•1 FDEP DAY LSC 

12·9 S/F CTCLE CaJNT 4 
8·1 FDEP DEPART HSC 

12·9 S/F CTCLE CaJNT 5 
8·1 FDEP DEPART LSC ~ 1 

12·9 S/F CTCLE taJNT 6 
8·1 FDEP DEPART LSC 

12·9 S/F CTCLE CaJNT 7 
8·1 FDEP DEST MSC 

12·9 S/F CTCLE CaJNT B 
8·1 FDEP DEST LSC ·+ 1 

12·9 '.· S/f CYCLi :cclJNT •--9 -' 
8·1 FDEP DEST LSC ·:_. 

12·9 . S/F CTCLE taJNT 10 
8·1 FDEP FL i NL14BER MS~ 

12·9 S/F CTCLE CaJNT 11 
8·1 FDEP FLT NUMBER LSC+2 

12·9 S/F CYCLE CaJNT 12 
8·1 FDEP FLT NI.I4BER LSC+1 

PORT 

J:!- -· ~~~~:er~~~~-Hi~--k~:- --
8-5 FDEP-UG tUIIIER :: '-- " 
4 FLEET !DENT .MSB - - . . . " 
3 FLEET !DENT LsB ..:':~ .... 
2 FLEET !DENT LSB + 1 
1 FLEET !DENT LSB 

12·9 S/F CTCLE CaJNT 15 
8 A/C NUMBER MSB 
7 A/C NUMBER LSB + 6 
6 A/C NUMBER LSB + 5 
5 A!C NUMBER LSB + 4 
4 A/C NUMBER LSB + 3 
3 A/C NUMBER LSB + 2 
2 A/C NUMBER LSB + 1 
1 A/C NUMBER LSB 

12 A/C TTPE MSB 
11 A/C TTPE. lSB+4 
10 A/C TYPE LSB+3 . 
9 A/C TTPE LSB+2 
8 A/C TYPE LSB+1 
7 A/C TYPE LSB 
6·1 MANUFACTURER CODE 

12·1 MANDATORY S/W P/N CODE 
12·1 ACMS S/W P/N CODE 
12·1 CLIMB N1 LIMIT #1 
12·1 CLIMB N1 LIMIT t2 
12·1 IMPACT PUSSURE 
12·1 STATIC AIR TEMP 
12·1 STATIC PRESSURE 
12·1 TARGET N1 NO. 1 
12·1 TARGET N1 NO. 2 
12·1 N1 BUG DRIVE NO. 
12·1 N1 BUG DRIVE NO. 2 
12·9 FLIGHT NUMBER MSB 
8·5 FLIGHT NUMBER LSB + 2 
4·1 FLIGHT NUMBER LSB + 1 

12·6 PAD ZERO 
5 FHC/IRU DATA SaJRCE 

8 91 
8 90 
B89 
B88 

B99 
B 98 
8 97 
8 96 
895 
B 94 
893 
892 
a 87 
B86 
8 85 
884 
B83 
8 82 

D 2 
D 2 
D 5 
D 5 
D 5 
D 2 
0 2 
D 2 
D 2 
0 2 
D 2 
D 2 

06-55333 

SaJRCE 

A/C !DENT 
A/C !DENT. 
A/C !DENT 
A/C !DENT 

A/C !DENT 
A/C !DENT 

.A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 
A/C !DENT 

FMC-01 
FMC-01 
DADC·L-4 
DADC·L·4 
DADC·L-4 
FMC-01 
FHC-01 
FHC-01 
FMC·01 
FMC-01 
FMC-01 
FMC-01 

DFDAU 

0()-6000-_.525 ORIG. 12/87 

. . 

A/C 
TTPE CCMMENTS 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

.,:;il:·-~e.;J~ "~:.:'" •. 
- SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 3F 

SEE NOTE 1F 
SEE NOTE 2F 
SEE NOTE 2F 

SEE NOTE 4F 

829 

REV 



WORD S/F BITS PARAMETER 

IDE .lNG 

APPENDIX 8 
DATA FRAME FORMAT 

AIRCRAFT DATA FRAME: 737-1 

PORT SCURCE 

64 4(14) 4·1 FLIGHT NUMBER LSB D 2 FMC-01 
4( 15) 12·9 PAD ZERO 

8-5 NDB EFFECTIVITY YR•10 D 2 FMC-01 
4·1 NOB EfFECTIVITY YR•1 D 2 FMC-01 

4(16) 12 PAD ZERO 
11 NOB EFFECTIVITY MN•10 D 2 FMC-01 
10-7 NOB EfFECTIVITY MN•1 D 2 FMC-01 
6-5 NDB EFFECTIVITY DAY•10 D 2 FMC-01 
4-1 NDB EFFECTIVITY DAJW1 D 2 FMC-01 

A/C 
TYPE ct'MMEHTS REV 

-----------------------------------------------------------------------------------------------------------------

REV SYM 06-55333 830 
OCI-6000·452S OAIG. 12/87 



.A. 

LII'OEING 

APPENDIX D 
NOTES AND ANALOG SCALING 

ANALOG SCALING AND NOTES (continued) 

NOTE 70 (continued) 

RIGHT ELEVATOR 
EQUATION: E1ev Posn = -3.957499 + 0.5637946*5 

+ 7.532202£-4*$2- 1.505623E-5*S3 

ERROR2 = 0.0385634 

Synchro = 6.989732 + 1.745108*EP 
- 2.883902E-3*EP2 + 1.736321E-4*EP3 

ERROR2 = 0.1007624 

Port AlO. AILERON. POSITION LEFT AND RIGHT (737} 
All 

AILERON SURFACE LEFT .AILERON RIGJH, AILERON::. , >, 
, POS N DEGRE:fS ·• .. :J· i:·cSYNCHRO .. DEGREES SYNCHRO · DtGREES:.c -~ ~,'::::. 

----~--.~:W.:·i:·~~'.?:.:.: .... ~--~~.:;~_:~_.:.:.. ____________ ~ ___ :·::-~~::-~~::..::::;. ;[:. ~~~~ ~- v 

UP 21.0 
20.0 
15.0 
10.0 
5.0 
0.0 

- 5.0 
-10.0 
-15.0 
-20.0 

DOWN -21.0 

LEFT AILERON 

REV SYM 

00.6000.4525 OAIG. 12/87 

32.9 
31.3 
23.0 
15.2 
7.5 
o.o -

- 7.5 
-15.2 
-23.0 
-31.3 
-32.9 

...:32.9 
-31.3 . 
,..23.0 

.. -15.2 
- 7.5 

0.0 --
7.5 

15.2 
23.0 
31.3. 
32.9 

EQUATION: Ail Posn = 1.157714£-7 + 0.665017*5 
+ 2.194582E-10*S2 - 2.543954E-5*S3 

ERROR2 = 6.069703E-3 

Synchro = 4.264114E-7 + 1.501309*A 
- 3.570623E-9*A2 + 1.523644E-4*A3 

ERROR2 = 1.498852E-2 

06-55333 019 



HOEING 

APPENDIX D 
NOTES AND ANALOG SCALING 

ANALOG SCALING AND NOTES (continued} 

NOTE 8D (continued} 

RIGHT AILERON 
EQUATION: Ail Posn = 1.157714E-7 - 0.665017*S 

+ 2.194582E-10*S2 + 2.543954E-5*S3 

ERROR2 = 6.069703E~3 
Synchro = -4.264114£-7 - 1.501309*A 
+ 3.570623E-9*A2 - 1.523644E-4*A3 

ERROR2 = 1.498852E-2 

·-Port Al3.· .. L61iGITUOINAL ACCELERATION· 

NOTE 10D 

LINEAR FROM 0.2 Volts = -1 G's TO 
5.0 Vo1ts = +1 G's 

.~QU~JI9Jt~~~::.. G's •= -l.OS3333 +.d.U66666V
0
'> .... :. 

· ~·Volts = 2.6 ';t. '2:'4G'cs_t}');pc;~=:·::~;\~~.;c;;;;'. 

. - . -- - . 

Port A15 SPEEDBRAKE HANDLE POSITION·· (737) ;: 

SPEEDBRAKE 
HANDLE ANGLE . 

NOTES 

---------------------------------------------------

REV SYM 

0.0 
4.0~ 

24_.0 ...... . 
-·- 29:.u·~·.c.·. 

.. 38.0 ' 
40.0 
48.0 

EQUATION: 

Oo-6000-4525 ORIG. 12/87 

0.00 
.- 3.99 
-24.80 
-30.25 
._40.38 
-42.70 
-52.23 

. . 

FULL FORWARD 
ARMED -~ .... _- .. 

---~~;:~_:-:__~~;"_-~- :,;.!~~-~~,: ---;:­

INFtiGHT 
STRAIGHT UP 
FULL UP 

SPBRK = 4.211426E-3 - 1.00589*$ 
- 1.424789E-3*S2 + 4.604459E-6*S3 

ERROR2 = 8.059793E-5 

Synchro = 8.361816E-3 - 0.9979248*SB 
- 1.070023E-3*SB2 - 1.680851E-5*SB3 

ERROR2 = 5.705839E-4 

06-55333 020 



ATTA.cill.lliNT n 
(D~Jables} 

~""""·-- :'< . 
··--.: 



2008REP 

time alt ias head ru~pos1 rudpos. pitch1 pitch2 pitch3 pitch4 aoa1 aoa2 lelev relev roll1 roll2 I ail rail 
1914 -64 45 289.7 -0.82 -1.02 -0.18 -0.18 -0.18 -0.18 0.53 0.53 0.44 -7.88 0.09 0.09 0.58 0.47 
1915 -64 45 289.7 -0.82 -1.02 -0.18 -0.18 -0.18 -0.18 0.53 0.53 0.64 -7.88 0.09 0.09 0.58 0.47 
1916 -64 45 289.7 -1.08 -1.27 -0.18 -0.18 -0.18 -0.18 0.53 0.53 0.64 -7.88 0.09 0.09 0.58 0.47 
1917 -64 45 290 -1.08 -1.52 -0.18 -0.18 -0.18 -0.18 0.53 0.53 0.64 -7.69 0.09 0 0.58 0.47 
1918 -64 45 290.4 -1.08 -1.27 -0.18 0 -0.18 0 0.53 0.53 0.84 -7.88 0 0 0.58 0.47 
1919 -64 45 290.7 -0.82 1.27 0 0 0 -0.18 0.53 0.53 0.64 -8.07 -0.09 0.09 0.58 0.47 
1920 -64 45 290.9 17.19 12.18 0 0 .o )----:--- 0 0.53 0.53 0.44 -8.07 0.09 -0.09 0.58 0.47 --.. 

45 
----- ~---~--· f--'------· ·+------1---- --(fs-3 1921 -64 291.8 1.71 -0.76 0 0 0 0 0.53 1.05 -7.69 -0.09 -0.18 0.58 0.47 

~~ ,_____:-,64 45 ~:_5 -3.62 -0.51 ~:1! 0.16 1--~~_1_!! 0 0.53 0.53 0.44 -7.88 0 -0.09 0.56 0.47 
45 

1---:----
--:o.25 -0.18 ------r----------

-8.07 0.58 1923• -64 293.4 -0.57 0 0.18 0.18 0.53 0.53 0.64 0 -0.09 0.47 
1924 -32 45 293.6 -0.57 -0.76 0.18 0 0 0,18 0.53 0.53 0.44 -7.88 -0.18 -0.09 0.58 0.47 
1925 -32 45 294.1 -2.6 -1.27 0.18 0.18 . 0.18 . ,0 0.53 0.53 0.64 -7.88 -0.09 -0.09 0.58 0.47 
1926 -32 47 294.4 -2.85 -2;54 -0.18 0 0.18 0.18 0.53 0.7 0.64 -7.69 -0.09 -0.09 0.58 0.47 
1927 -32 53 294.4 -7.68 -11.93 0.18 0.18 0.18 0.18 0.88 0.18 0.44 -8.07 0.09 0 0.58 0.47 
1928 -32 59 294.1 -9.2 -0.51 0.18 0.18 0.18 0,35 0.7 0.53 0.64 -8.07 0.09 0.18 0.58 0.47 
1929 -32 65.5 292.7 -1.84 -5.08 0.35 0.18 0.18 0.18 0.53 0.7 0.84 -7.88 -0.09 0.79 0.58 0.47 
1930 -32 71.5 292 -0.57 3.3 . 0.18- 0.18 0.35 0.35 0.53 0.18 0.64 -7.88 0.18 0.26 0.58 0.47 
1931 -32 75.5 291.1 1.21 -0.76 '0.35 0.18 0.18 0.18 0.35' 0.35 0.64 -7.88 0.18 0.09 0.58 0.47 
1932 -32 79.5 291.1 0.95 ·2.03 0.35 0.35 0.35 0.35 o-:53 0.53 0.64 -7.69 0.18 0.26 0.58 0.47 
1933 -32 83.5 292.1 -3.11 . -3.05 0.18 0.18: 0.18 0.35 0.35 0.35 0.64 -7.88 0.18 0.26 0.58 0.47 
1934 -32 87.5 292.9 -1.84 -1.27 0.35 0.53 0.53 0.35 0.35 0.53 0.64 -7.88 -0.09 0.26 0.58 0.47 
1935 -32 91 293.6 -0.57 -0.51 0.35 0.53 0.53 0.53 0.53 0.88 0.64 -7.69 -0.26 -0.26 0.58 0.47 
1936 -32 96.5 293.7 -0.06 0 0.53 0.53 0.35 0.35 0.53 0.53 0.64 -7.69 0.18 -0.18 0.58 0.47 
1937 -32 97.5 293.6 -0.57 -1.27 0.35 0.35 0.53 0.53 0.53 0.35 0.64 -7.69 -0.09 0.09 0.58 0.47 
1938 -32 103 293.7 -4.38 -4.57 0.53 0.53 0.53 0.35 0.53 0:35 0.84 -7.69 -0.09 0.35 0.58 0.47 
1939 -32 108 293.4 -1.08 0.25 0.35 0.35 .. 0.35 0.18. 0.35 0.53 0.84 -7.69 0 0.26 0.58 0.47 
1940 -32 111 292.3 0.7 -0.76 0.18 0.18 0.18 0.18 0.88 . 0.53. 0.64 -7.69. -0.18 0.09 0.58 0.47 
1941 -32 115.5 291.3 -0.32 1.27 0.18 0.18 0.18 0·.18 0.53 0.88' 0.64 -7.69 0.09 0.18 0.58 0.47 
1942 -32 123 291.1 0.19 -1.78 0.18 0.18 0.35 0.18. 1.05 0.7 0.84 -7.69 -0.35 -0.26 0.82 0.47 
1943i -32 125 292.5 0.95 -9.9 0.18 0.18 0.18 0:18 2.81 1.05. 0.44 -7.1 -0.44 -0.09 0.58 0.47 
1944' -32 132.5 294.4 1.21 2.03 0.18 0.18 0.18 0.18 0.88 0.351: 0.84 -7.49 0.26 -0.35 0.12 1.17 
1945 -32 133 292.7 0.7 .-0.76 0.35 0.35 0.53 0,53 0.18 0.7 . 1.05 -7.49 0 0 0.58 0.94 
1946 -32 142.5 292.1 -0.06 -1.27 0.53 0.53 0.53 . 0.53 1.05 0.53 0.84 -1.17 0.09 -0.44 0.58 0.7 
1947 -64 148.5 291.8 -1.33 -1.52 0.88 1.23 1.93 2.99 1.05 2.11 8.94 -1.97 -0.09 0.18 0.82 0.7 
1948 -64 147.5 291.8 -1.59 -1.27 4.04 5.27 6.15 7.21 6.5 9.67 5.5 -3.76 0 0.26 1.05 0.94 
1949 -64 150 292.1 -0.06 -0.51 8.96 9.49 9.84 10.02 11.43 11.6 6.31 -0.77 0.26 0.79 1.05 1.17 
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1950 -64 154.5 292.1 -0.82 .•:-0,76 .• ,, 10 .. 2 10.37. ·,· ••.. ~-o:·~~~~it~-~~.'.72·_· __ · 1 ___ 11.43 1ti4G .1; 9.141 ···, o .. o4. 1.05 o.62 1.99 o.23 
1951 -32 157 292.1 ·1.08 ':' 1 11~521)1'' t1.fl :12.311 if:3'; . J 1~ I 11.95 1j31~ h ;.7;32; '·1.97 • 0.26 -0.09 1.75 0.47 
1952 -32 162 292.3 -0.82 1'-'0476 ' 14.2:4 15•.12Y:'1i5; (1; I\ 6 · ·12.66 1!3\~ ' 4.28 :• -4.55 0.26 0.62 2.69 -0.23 
1953 32 162.5 292.3 -0.57 '··Ol25· ·· .. 16,7 16,88•1;ii&:7,0$!iH1h>Si: 12.66 1!~:~8:: ·. 3.47: f.'-4.95 0.53 -0.44 1.75 0.7 
1954 64 158.5 292 -1.33 -2.03 17.23 17,4 'L·17i4' :.r• 17.4, 11.01 ::9.84 · 2~136, -5.73 -1·.41 -2.2 -1.os 3.27 
1955 96 161 292.5 ·1.84 'I ·1,52 ! ,17.58 17.75.: it7.93 0' 18,28 1 10.37 11.43 2.46 .-6.91 ·2.81 ·3.08 ·2.45 4.67 

l--1=9=56:::t--1;-:60 1=-6::-11 -=29=2--;;:.91--·0.57 -1;02. 18.46 1~~ ;_;_18.46 18.46 9.67 10.72 1C".;.2~5+---::7;-;;.4:-:::-9+--·-=2-=.4:-:::-6t----::-1-::.9-::-3f----::-2.'-:::-4::-15 _ _:_;4.=-67C.j 
1957 192160.5 293.2 -1.08 -1.52 18.4~ 18.28 •18.28; 18;11. 9.32, 9.67. 0:64 -7.69 -0.88 0.35 -0.82 2.8 
1958 256 160 293.4 -0.06 ' '0 18.11 17.93 17.751 17.58 9.32 i 8.44 1.05 -7.49 2.37 3.43 1.05 1.17 
1959 320 159 293 -0.32 ·1.02 17:4 17 .. 23 17.23 ''·!i17.05 7.73 ':7.73 1.05 •, -7.3 3.69 3.6 -0.12 2.34 
1960 352 157 293 -1.08 •1,78 · 17.05 17.05' 17.05" •1/.0SI 7.38 '1.56 1:05 -7.3 2.9 2.72 -0.82 2.8 
1961 416 156 293.6 -1.08 ,·-1.27 17.05 17.05;'1,7.0517:;23,.8.26 ,:8.44 1.05 -7.49 2.81 2.81 0.58 1.4 
1962 448 155 293.9 ·1.08 , . •1:;52 1 17.23 17.23 ,';, 1~.23 t<17\!:23 .· 8.96 '; 9~49 ,) , 0:84 l .-7.49 2.46 2.64 1.05 0.94 
1963 480 152.5 294.3 -0.82 : · :.:0.7~ · 17.23 17.:23' . 17.2~H'1.7;~05 .. 9.67 •9!~2 , . '0.84 ·7.49 2.99 3.52 3.39 -1.17 
1964 544 154 294.6 -0.57 \• .• 0,11;1' .:17.05: 16.88 ,'.\16:7<t't16~5,Z! 9.49 :iu9:.S4- . 0.84 ; .-7.49 3.69 3.16 5.25 -3.04 
1965 576 156 294.6 -0.57 .',.a:~~~ 16.t7i .·16' · 1s:az~~~':1s~47 , .· 8:96 ,, 8.4•H o.841 . -7.3 2.9 2.12 5.94 -3.74 
1968 640 156 294.6 -0.06 ·: ,-0:25 '~15.:29 15.12 ·: '14.94 ~'M<lt7?' ... 7.91 · :.;t~s~,r..•·.,._~ ·-=1..,..0r.:5+--. ·-=6--=.5-=-2t--' ~1.-=4::-19r--:-1.-:-14-:-t---=-s.-=-o2+--=-·2=-~.8 
1967 672 1s6 294.4 -o.o6 .~-o:s1 ,,j14 .. 5~· 14.59· 14.59M4~_p9 r8.09. ~·::,z.o5 ..a.52- 1.32 1.14 5.94 -3.74 
1968 704 157.5 293.9 -0.32 ·· ·"1(0~. i\_14.77· 14.77;•~14;94).1:,1~tll,4 /0: 7.91 '·11~gz.• t:Bs: -1A9 -0.35 -1.58 1.52 0.47 
1969 736 159.5 293.7 -0.82 •.1ii78 'I 15.2Qi 15.47• 1•15.29 15~2911 10.2 •:ll9,~2 ·.·,. 0,64,, ~7.49 1 ·2.2 •2.72 •1.29 3.5 
1970 768 161 293.9 -2.09 -1i78 :,r 15:1~ 14.94 14.94 '14;77 8.79 7.91 1.05 -7.49 -4.39 -5.36 -3.85 6.06 

r-1:-::9-=71:0-t----__ 8::--3="'2 161 294.4 -1.59 -0.51 14.77' 14.59 14.59 14:41 8.44 ----.-c.F3 1.2s .. -7.3 -4.92+--:·2~.6~4o!--:-1:--:.7=5+--=3-:.9c'cl7 
1972 864 163 294.6 -0.06 -0,51 14.41 14.24 14:24 14;24 7.91 -7.381 0.84 -7.49 1.14 2.37 1.99 -0.23 
1973 928 166 294.4 -0.57 ~1i78 14.q~ 14.06 14,06 14.06 8.79 ,7,38 0.84 -7.49 2.46 2.29 1.05 0.94 
1974 960 163.5 294.4 -1.08 ~1.02 14.2414.241· 14.24 14.24 7.03 8.09 1.25 -6.52 3.16 2.37 4.09 -1.87 
1975 992 164.5 294.6 -1.84 "1.02 14.41 14.94 '15.12 15.47 7.73 . 9.32 1.85 -6.91 1.58 1.67 5.25 -3.27 
1976 1056 165 295 -0.32 .:.' -1.02 15.82 16. 16.17 16~35, 8.44 8.96 1.05 -7.49 1.76 0.97 . 4.09 -1.87 
1977 1088 165 294.8 -0.82 -1,27 •. 16.35: 16.52 16.52 ; 16:7. 8.79 : 9.32 ' 0.64 -7.88 0.26 -0.62 3.39 -1.17 
1978 1152 166.5 295.1 -0.82 ·M5. 16:7. 16.52 ,:16.52 1EP5 ... 8.44 !~;15 ·. -0.16 -8.65 -1.41 -2.02 2.92 -0.94 
1979 1184 167 295 -0.06 ._.;.0,125; ":.1Et 15.4.1 ,1,5,29,)5>~'2·, 4.75 (pi,63)<0;24 -8~07 1 -2.72 -3.08 0.35 1.87 

f----,1;.;:9~8o.;+----i1~24;;-;8e+-~1,;,;:6~6+-:::294.6 -0.32 ... ·tt25 · 1-s.12. · 1s.12 . l5:,1~ ., 1~;29! • 5.8 ra:s1,: .. o.64 .- -7;88 , -2.o2 -o.88 o.35 1.64 
1981 128o 166 293.9 -0.32 ,:.f.O:.i1~·\15.29. 15?4'7,J.\'15::+r::tsj!47 .• 6.s .:a:26; ..• ,oA4. ·7:69- -o.o9 o.44 o.3s 1.64 
1982 1312 164.5 293.4 -1.08 ·! ~1~1'8"·'15.61~ 15.'6~. t 1$:e2 i,ts;.ez , . 9.32 $ii'79 :1< o.44 ·. --1.86 1.32 1.76 o.82 1.4 
1983 1376 162 293.2 -1.o8 ·~.~1i2.1, ·-15.8f~.::a4 ,,J5.e4J: 1s~. 7.9J .• !6!44 ~!;..;,..Y.4~-... '+''·'-'"7.-=-88=+1""· •. -'2:::-.=11::-~-_1,.:..8~5+--'o~.8~2o~--:1.:...1=-::-+7 
1984 1408 167 293 -1.5~8:~.;1a,7,; ;15.641'. 1M4 · .15:47 · 15;'4~ 8~79 . •i,l$.61,' o.641; •8.65 : -0.97 -1.58 -1.75 3.97 
1985 1472 168 293.2 -1.08 '<:~~'7.:15AJk J2:12 .. '14-),77:_;·1'4~;59 ... 7:91 ·.:Et~BI .~0.16: -8.65 · -1.58 -1.23 -1.52 3.74 
1986 1504 184 293.2 -0.57 ····0176 •114.2#-13.89 13;7.h•i:13~54.i ·6.33 • .. ;6:33ji> 1 0.04 '·7.~9' 0.35 0.7 0.82 1.17 
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1987 1568 165.5 292.9 -1.84 -2.03 13.54 13.36 13.36 13.54 5.63 5.63 0.44 -7.88 -0.09 -0.88 -2.22 4.43 
1988 1600 167.5 ~3.2 '--:1:68 1----:- f---~ '1'~.71 13.71 13.8e 

---:-:- '---633' 0.44 -8.27 ' -1.27 ~3.54 6.68 . . -0.18 1.32 -3.15 5.13 
1989 1632 170.5 293.2 -1.08 -1;27 •. 13.89 13.71 13.71 ·. 13.54 6.33 . 5.8 0.04 -8.07 2.2 2.64 -1.05 3.04 
1990 1696 172.5 ~3.6 ~33 ~1.78 . 13.54 ~54 13.54 ''13.54 5.98 5.981 0.24 -7.88 2.2 1.67 -1.05 3.27 
1991 1728 173 293.9 -1.59 ·1.52 13.71 13.89 14.06 14.24 6.5 8.09 0.24 -8.07 1.32 1.23 -1.29 3.5 
1992 1760 177 294.8 -0.82 .~ •1.52 14.41 14.59 14.59' 14.59 8.44 8.09 0.24 -8.27 1.49 . 1.32 -0.12 2.34 
1993 1792 177.5 295.3 -1.33 ·0.76 14.59 14.59 14.41 14.41 6.5 5.98 0.04 -7.88 0.97 1.05 1.05 1.17 
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time verg1 verg2 verg3 verg4 ve~5 '!:~rg6' .. verg7 vergf;i: '.lont l, ldng2 : long3 1 long4 .. latg1 latg2 latg3 latg4 mach 
1914 0.986 0.998 0.993 1.009 O.i~1. j;0.993 1.002 .0:993,,~0' , 1' ~0Xl11'1 -1),:0111 ·.·0.009 :.o.004 -0.005 -0.005 -0.004 0.15 
1915 1.oo1 o.991 o.998 1 Q.;9ea· ;,:1.oqs. o.993 toos·:~a:' Jj :1o.oo1 o,pos ,1o.o11 .,.o.oo2 -o.oo4 -o.oo4 -o.oo5 o.15 
1916 0.998 0.991 0.995 0.995 1:005 t0.986 1.005 0.991 '110!0~ •. '·0.031 O~a49JO.OEI1 :"0.006 •0.006 -0.004 -0.002 0.15 
1917 1.007 0.998 1.002 1.011 . 0.986 .0.984 1.03 · 1.().25 \'. 0. JSiJ 0.096 O~i116 0.127 :· 0.002 -0.008 -0.006 -0.001 0.15 
1918 0.989 0.984 0.993 1.021 1.002 0.977. 1.018 1;053 :0.149 1.0.158 0.1851 0.183 -0.013 ·0.001 ·0.004 -0.013 0.15 
1919 0.993 0.938 0.986 1.062 1.023 0.943 0.984 1.06 0.205 ' 0.207 0.238 ; 0.233 -0.009 0.007 0.001 -0.009 0.15 
1920 1.048 0.963 0.947 1.016 1.06 1.032 0.963 0.961 . 0.261. . 0.26 0,.272 • 0.29.1 -0.003 0.01 0.008 0.004 0.15 
1~~ 1.037 1.018 o.998 1.021 o:998 0.951,~~6 1.02110.296 .0.291 o:;293 o.291 o.oo9 o.oo5 o.oo3 o.o1 o.15 
1922 1.071 1.023 0.975 1.018 1.05 1.009, 0.929 0.986 'J0.28t 'I 0.28 0;283 0.275 . 0.002 -0.002 -0.003 0.018 0.15 
1923 1.043 1.08 o.998 o.986 1.076 ;.1.025 o.924 o.936 o.2n,;o,279 o~278, o.2a2 · o.016 -o.o11 o o.o1 o.15 
1924 1.055 1.096 1.011 0.966 'Ul02 · '1,046 1.021 0.982 '1 .. 0.269· •01281 0.278 .0.284, 0.001 -o.oo2 0.01 o.oo5 0.15 
1925 0.968 1.018 1.064 1.011 .0.947 .,;0.979 · 0.99~ ·':1',~6 ··.Ol27J';;li0~276 0•28{0.2·7,5 :;. 0.001 0.011 -0.001 -0.005 0.15 
1926 1.011 1.014 1.034 0.993 0.9241·· 0.95. 1.039 H)53'i:-0128~ f0,278 Oi283 0.275':.0.006 -0.001 -0.025 -0.016 0.15 
1927 o.e86 1.002 o.961 o.975 t03 d,~ 1.oo9 ,;.o~93~:~·~o~~7iH:l(t2751 0;267.· o .. 27.5 • o.oo1 -o.o13 -o.o2 -o.o21 o.15 
1928 0.979 1.034 1.062 1.002 1.021 ,,1,021 0.961 ' 0,99.1,:' Oi~6~ V.!0:258 0.258 if '0.259 i~.022 c0.036 -0.032 -0.027 0.15 
1929 _ 1.o14 o.986 1.021 1.011 o,ea1 .H48 .> 1.055 ·. u),16 'l o,2e4 ;~Ol264. ,o;ts ::; ro.2ss !r0.041 -o.o35 -o.oo9 -o.o25 o.15 
1930 1.055 1.034 1.041 0.95 ().;9,24 :0,966 1.021 ':1;0p3 ':•J):~46 I: 0.25 rJi253 I I ,(}:252 q•(t043 -0.047 "0.037 -0.035 0.15 
1931 1.05 1.002 0.977 0.968 1;1>0,2. ,.;1.00,5 1.014 ·· ;1;~,1· ;:,'0•21!~ :/0,247. Oi·2E1; i !:0.243 :~0:035 -0.037 -0.041 -0.015 0.15 
1932 1.o16 1.o23 o.979 o.824 o;sos ·.1 .. 11~;.1.167 ·:1~11.1'Hl~2 ;Tj·•.0.25 o;~~~·.,·0~231'.'·0.015 -o.o28 o.oo3 -o.o1 o.15 
1933 0.929 0.815 0.908 1.082 .U37 :.1.071•·· 0.938 o;922'Y0;2 .11 0.243 0,2~.1'·'0.253 •0.014 0.003 0.006 -0.006 0.15 
1934 o.993 1.089 1.085 o.961 0:938 1.0111. 1.011 :1:oe4 ·• o•~ 3:.: o.249 Q,.I2;J& o.2ge .Mo5 o.o21 o.o21 o.o1e o.15 
1935 1.082 1.021 1.005 0.95 0.9,3,8 '.0.998 1.007 0~998,'·0.237• 0.241 0.237::0.2391 0.011 ·0.014 0.007 -0.004 0.15 
1936 1.025 1.005 0.989 1.002 u>07, ·1.069 1.016 0.883 0.231 0:228 0:222 0.242 -0.004 -0.001 -0.011 -0.006 0.1543 
1937 0.856 1.034 1.144 1.076 0.929 . 0.876 . 0.911 1.032 0.236 0.228 0.239 0.227 .. 0.003 0.002 0.024 0,035 0.1585 
1938 1.119 0.991 0.892 0.918 1.002 1,014 1.068 1.023 .· 0,225 0.235 0:231 0.223. 0.044. 0.038 0.035 0.013 0.1628 
1939 0.89 0.886 0.977 1.027 1.046 ·; 0:986 . 0.993 1:01.1 0.232. 0.225 0,223 ' 0.22 ·.0.007 -0.003 -0.027 -0.039 0.167 
1940 1.06 1.023 0.991 0.954 0!957 .0:984 1.06 1.,119 !.:.0;217" 0.21. •,0.22 •• 0.208' -0.048 -0.04 -0.034 -0.049 0.175 
1941 1.025 o.9o8 o.911 1.073 1,.1o1 , , 1;023 . 1.002 . oi.957 :. o,~?;S: 0.206 0:2161 0.201. -o.052 . -0.058 -o.o61 -o.o61 o.183 
1942 1.002 1.o53 1 o.938 o.~24 J ·n),43 1.oe , );as '·'''0.;1'~ \~:o,2n o:~13 ·.· il:2o1: ... -o.oo -o.o66 -o.o35 -o.o49 o.191 
1943 1.039 o.991 o.952 o.984 . o~:e7:5 .:,1.1 .. 04:1 ··· 1:0~, 1J043 :~:~9~~~3+!0.1~4 0~2:1:7l Oi2'2Si·~0.031 • o.oo7 0.211 0.11 o.199 
1944 1.03 0.929 0.975 1.055 t;oe:s;,1.021 o.S97', .. 1:05$I'··Oi~1(!0:i0:188 Ol2()3r .. 0;1~·'r0.046r-0.013 -0.004 0.026 0.2045 
1945 1.085 o.984 0.957 1.021 , ,fd&~; r: t:,Q§_ · 0.85'1 : 0:·6t5·r::·O~~eg ... ~0.208 ,~:2h :· . o.~ ~~ o .. 013 ~o.oo7 . -0.008 -0.023 0.21 
1946 o.991 1.156 1.1 o8 1.021 .g.ee~ ·· . o.78~ •· o.9o2 '1:•1~ '~~'l'li1~ts •. ::o; t.91 o;t~P ii ;Q~H!e (;.;o.o21· -o.o34. -o.o15 -o.oo1 o.2155 
1947 f-.j.z86 1.o3 o.8o8 o.tQ2r,'"o';slB 7f"o64 ~1.144 rro~ ~0:\~1£l; :O~Z1 t o;221:1, ,.•:c..zs~J .:~o.o3. -o.o1 o.oo7 -o.oo8 o.221 
1948 1.037 1.037 o.989 1.053 1'~Q§,§'<:!-~ · r.o8s:,;M1~.~~\I)ite~~·ro.zgz· ~30~'i,:0,31·3tQ.003 o.o1 -o.oo5 -0.004 o.22e8 
1949 1.119 1.149 1.149 1.133 ·,1,'13771.149 1.144 .:1\t21Jl~<tm.s.:i!0.323 ·:o'.~:·o.sts;,;"o.016·-o.o21 .o.o11 o.oo5 o.2325 
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1987 0.819 0.81 0.817 0.833 0.826 Jii,0.84 '•' 0.872 0.8714 !i ()~24; 0.238 0J2-f51'! :0.255 -0.006 -0.009 0.005 -0.013 0.258 
1988 +-=oc..:. 9-73711 !--7o.:..:o. 9-=-59.:..+--7o.-79763=+--=-:.co. 929 o. 938 ;::. o. 95 o. 95 o .9~ , (O ·~! 1 , . o, 275171--~o ';;;;24+'$:11-i ·*, .. ,:.;o ·;:.:24~5cl-'--c·O"'".~o 1~6+--:-o;;.:... o;.-;2:;:4+-----;-o'"". o;:;-:;2:.;;-6+--;-o;'-;. o;-;;1~3 t---..oc-;.2;.;:;6';;12 
1989 o. 929 o. 938 o. 931 o. 934 o. 934 ; ~~o. 927:+. :c.-'' =-0.

7
92_::-::7+-o-::. 9~1=-=3:ol'1u""''f'·' o;:-t.2""~~""'e~o~.2""·4-=-4+---::o'"'"''2:'r·4 -:::!!•4!H--IL''"=' .. -=0.,..,.24::+--"""o-:;;. o-=-12=+---=-o._;:o:::o9:t----=-o.-=-o1=-9+--o=-.::co2=::5+-o--o.2'"""'6=~6 

1990 o.906 o.9oo o.892 o.895 0.899 .; 0:892 .. o.902 o.92.: o.:~~ • 0.239 o.~7''; :0.243 ~o.033 -0.032 -o.o24 -0.025 0.21 
1991 0.931 0.929 0.95 0.986 1.005 '::1.05 1.096 1.096 '0.2~ j 0.245 0.26' i'' 0.263 -0.026 -0.017 -0.009 -0.016 0.274 
1992 1.1o8 1.128 1.114 1.119+-1~-~11~9~t1~,o~7~3~1~.o~4~1~1~.o~~~~n~-~~.5~9!,~o~.2~61.:..+--7o~:2~ss~·~'·!-=-0.~25~2'+---=-o.-=-o2~6+--o~.-=-o2~9+-~~-o-=-1~9~o~.o~o~4~o~.2~7~4 
1993 1.025 0.984 0.975 0.968 0.975 i 0.968 0.954 0.95 0.246 0.243 0.248 0.245 0.001 0.016 0.014 0.003 0.274 

'i 

, I_. 

.··.· 



2406REP 

lime 'alt ias head rudpos1 rudpos~ pltch1 pitch2 pitch3 . pitch4 aoa1 aoa2 lelev relev roll1 roll2 I ail rail 
9873 21952 296.5 19.5 -0.82 -1.02 -1.76 -1.76 -1.76 -1.76 0.35 0.35 1.05 -7.49 0.62 0.53 3.15 2.34 
9874 21920 296.5 19.5 -0.57 -1.02 -1.76 -1.76 -1.76 -1.76 0.35 0.35 1.05 -7.49 0.53 0.53 3.15 2.34 
9875 21856 296.5 19.5 -0.57 -1.02 -1.76 -1.76 -1.76 -1.76 0.35 0:35 1.05 -7.49 0.44 0.44 3.15 2.34 
9876 21824 296.5 19.5 -0.82 -1.02 . -1.76 -1.76 -1.76 -1.76 0.35 0.35 1.05 -7.49 0.44 0.35 3.15 2.34 
9877 21792 296.5 19.5 -0.82 -1.02 :-1.76 -1.76 -06 . -1.76 0.35 0.35. 1.05 -7.49 0.26 0.26 3.15 2.34 
9878 21728 296.5 19.5 -0.82 ·1.02 i -1.76 ·. -1.76 -1.76 -1J76 0.35 0.35 . ,. 1.05 -7.3 0.18 0.18 2.92 2.34 
9879 21696 296.5 19.5 -0.82 -1.02 ·•· -t.rs ; ·1.58 -1:58 I •1J58 . 0.35 0.35 . ' ·1.05 -7.49 0.18 0.18 2.92 2.34 
9880 21664 297 ~~.5 ~.57 ·1.02 !,•1'·-~~ ·1.58 C-- -1.58 '~t,58 . 0.35 0.35' !'; 1.05 -7.49 0.18 0.26 2.92 2.34 

CZ!soo --- r,__ ______ 
1----~~ 

9881 297 19.7 -0.82 ·1.02 <(•1:58 • -1.58 -U8 ''i ~1i~8 0.35 0.35' 1 ,·i 1.05 -7.49 0.26 0.26 3.15 2.34 

~~ 21568 297 19.7 -0.82 -1.02 , .. 1,58 '· -1.58 -1.58 : t~1l~ . 0.35 ():35. l :_ 1.05 -7.49 0.35 0.35 3.15 2.34 
9883 f--21536 297 19.7 -0.57 .1.02 i -1158 ·' -1.58 -1:.'~8 1~·i1·~1 iSS .. 0.35 0135 ._,·. 1.05 -7.49 0.44 0.35 3.15 2.34 
9684 21472 297 19.7 ·0.57 ·1.02 ·1~1:58 ., -1.58 -11&8· fill.:i~1;$8 . 0.35 Q;35 • : .-1.05 -7.49 0.35 0.35 3.15 2.34 
9885 21440 297 19.7 -0.57 -1.02 !~1;58 i -1.58 -1,58 1rtrl1i"1,~ i8 .· ·0.35 0;35• .'ir 1.05 -7.49 0.26 0.26 3.15 2.34 
9686 21408 297 19.7 -0.82 -1.02 q 1!~ ' ~ ... J ' -1.58 -1.561Jii'l~ 1 ~ ~- 0.35 IX~5 ' < 1.05 -7.49 0.18 0.16 3.15 2.34 
9887 21344 297 19.7 -0.82 -1.02 i-1 i5'8 ... -1.56 -1.58 ''''11!8 t]'.~·.tt: - 0.35 0,3,5 '' 1.05 -7.49 0.18 0.18 2.92 2.34 
9868 21312 297 19.9 -0.82 -1.02 :•1):~8 . ·1.58 -1.56 ,'-.'·1]6 0.35 ();35 1.05 -7.49 0.18 0.18 2.92 2.34 
9889 21280 297 19.9 -0.82 1.52 .1.58 -1.58 -1.58 ·; .1;58 0.35 0.35 :· 1.05 -7.3 0.18 0.18 3.15 2.34 
9690 21216 297 20.6 1.71 -1.52 -1.58 -1.58 -:1.56 -1~~ 0.18 ---o;,8 '. 1.05 -7.69 -0.09 1.76 5.02 0 
9691 21152 296 22.1 1.46 1.08 ·1.76 -1.76 -1.56 -1.58 0.18 MS · 1.05. -7.3 5.01 4.92 7.56 -2.57 
9892 21152 296.5 20.9 1.46 1.33 :•1.~1 . -1.41 -1.41 . -1.58 0.53 0,35 '1.05 -7.3 1.85 -0.97 3.15 2.34 
9693 21056 296 22.9 1.46 1.33 '-1 .56 -1.58 -1.56 -1:58 0.18 o;35 ., .1.45 -7.3 1.41 5.89 7.56 -2.8 
9894 21024 295.5 22.9 1.46 1.33 ~1.58 -1.41 -1.41 -1A1 0.53 0.53 '> 1.05 '7.49 8.09 5.98 7.79 -2.57 
9895 21024 295.5 22.5 1.46 1.33 -1~~1. ! -1.58 -1.58 : -1,.76 0.35 ·'d·'O i. 1.05 . -7.69 3.08 0.7 4.32 0.94 
9896 20960 295 23.7 1.46 1.33 ··1~7~ ~f -1.76 -1.9$ •··.·. -1l~~ I -0.18 \n'O. '•ii-1,05 -7.69 1.32 4.39 6.64 -1.64 ' .. r:. 
9897 20928 295 23.9 1.46 1.33 ~~~1~~3 t1.93 -1.93' >:.~1A:I~ ':· 0 o:.1a 1.1'.1.05. -7.49 5.98 5.89 7.56 -2.57 
9898 20864 295 23.7 1.46 1.33 .·-1,Q;3 2.11 -2;.1;1 ~2Jf.t ·· .. 0.18 •', i )'. 0 ;;:_1.25 ' -7.3 4.57 2.81 6.17 -1.17 
9899 20832 295.5 24.8 1.46 ~)7 .. -2;1~. 'l. -2.11 -2,:~~ ' L •2;j;1' 0 Q t8• ; <:•;1.45 -6.71 3.08 4.04 7.33 -2.34 
9900 20768 295.5 25.1 1.46 1.27 ··•21.1 rt ~-:-fg3' -1116 : .;.~1158' 0.53 ! rr ''i' 1.85 -7.3 4.66 4.13 7.56 -2.34 
9901 20736 295.5 25.3 1.46 1.27 ;r:-1 rsa :l -1.58 -1:76: '' .i~3 0.53 _QJ3S ' .:<1.45 -6.91 3.6 3.69 6.87 -1.64 .... ,_-1.;, 
9902 20672 295.5 25.8 1.46 1.27 : '.;1~16 i\ -1.76 -UI$ ,_,;-1$8 ; 0.35 ~-~; f•i1.65 -6.91 3.87 3.25 7.56 -2.34 
9903 20640 295.5 26.2 1.46 1.27 ·-1;;ps i ·1.41 -1.4f ' -1:'2,3 0.53 ~;0.;7 . __ ,:'2.~~ -6.71 2.81 2.46 7.33 -2.1 
9904 20608 295 26.5 1.46 1.02 i --1.'0~ ; -1.05 -0.88 ; -0.88 f---'---0.88 o:as 8).85 ~:7.1 2.11 2.29 7.79 -2.57 

20544 294 0.95 ··o.76 .. or~ .'-::-6.88' -0.88 
,,.._____.,.~.;- -c)T53 . -7.1 2.02 1.49 7.1 -1.87 9905 26.7 -1.05 . 0.7 ' . : 1.65 

9906 20544 293.5 26.4 0.95 . 1.02 • 1])~ .• -1.05 -1.0.5 -0;88 . 0.53 0.$.3 ,, .1.45 -7.1 0.7 -0.35 6.17 -0.94 
9907 20480 293 26.5 0.44 0 •0.88r -0.88 -1.05 -1,05 0.53 0.35 I) 1.45 -7.3 -0.44 0.35 5.71 -0.47 
9908 20480 292.5 26.2 -0.82 -1.27 -OJI8 ,_: -0.88 -0.88 -o.88 r-0~53 ~07 ' 1.45 -7.3 1.32 1.67 4.78 0.7 I , 

·.:. 
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9909 20448 292.5 24.8 -0.82 -1.02 ll·-0!8~ •..• -0.88 -0,8101!88 0.7 0 I I.;: 0.84 -7.49 0.35 -1.32 1.29 3.97 
9910 20416 292.5 25.1 -0.82 -1.02 :11•1:05 !. -1.05 -LO 1i!Q~ 0.35 · 1,l IU 1.25 -7.49 -2.37 -2.02 2.45 2.8 

~ttr~~r-~~~~--~~~~~~+-~=+~~ 
9911 20352 292 25.5 -0.82 -1.o2 l'-1 :o5 :... -0.88 -0.8 -=o-t:S~l8i---=-o7.5-=-3 +--+< ro::+1·""7 ~'-+: ---'-'1.725=+--='-7"'-.3=-+-_-o::..:.2~6+-__,o:c:-.4=-=4=+-__,4o-:-.3o-=2+-""'1"".1d7 
9912 20352 291.5 24.6 -0.82 -1.o2 _l-o:ss : -0.88 -0.88 .. -o:~~8 0.1 !·Ol7 , 1.05 -7.49 o.o9 -0.97 2.92 2.57 
9913 20288 291 24.8 -0.82 -1.02 : .• 0;88 ,' -0.88 -0:71:L -0.7 0.7 i0,7 I 1.05 -7.49 -2.2 -2.11 2.69 2.8 
9914 20256 290.5 25 -0.82 -1.02- -0.,7 ·, -0.7 -0.7 ' 1-0.53 0.7 0.7 •.• 1.05 -7.3 -1.41 -0.7 2.92 2.34 
9915 20224 290.5 24.4 -0.82 -1.02 -0.53' -0.53 -0.53 -0.53 0.88 0.88 ! 1.25 -7.1 -0.53 -0.97 2.92 2.34 

1-;9:c;;9:i-:16~2:c;;o:i-:19=:;;2+-:~2~9~ot--=-24.4 -o .82 -1.o2 -0.35 -0.18 -o. 18 -0.18 1.o"'5·t----:c1 -=.o-=-51-,i,--:-1.725=+-~_7"'-.3=+--_.:,.:1 ._:c_49+--_1.:..:..8:c-:5:+--=2::..:. 9=-,2+--.::2o-:-.5d7 

9917 20160 289.5 24-=.a·+--;;.o,-_=8=2t--·1.o2 -o7fa-:--:-o.18 -0.18 o 1.05 0.88 • · 1.2:5::=:-:=1.:3::=-:1:.5~8::=-:1:.1:4~:=;2.:92~==2;.~34~ 
9918 20160 289.5 24.3 -0.82 -1.o2 .o 1 o.18 ____ o.18 _, o.18 o.88r---,o.::--88;;i . ...,..,__·-;1_.:oco5;;i--;-7=-.4 __ --;9:+---o,-.8=-:8;-t-....,-o:--:.7==9:t-' ---::2:-:.9:-;;;2+-:-=2---;;.3~4 
9919 20128 289 24.1 -0.82 -1.02 0 0 . 0 0 0.88 • 0.7 1.05 -7.49 -1.05 -1.23 2.92 2.34 

I---'9'79~20'1----='2:.:C.:00.::.96:-j-228~87-o.5+--=2=-=4..::.,.1+---="0.82 -1.02 . • ..;;: i 0 . 0 0 ' ..::...J;_ o,;;:T------;0:-:. 7=-t---~l,.o~. 7;;-H-" ~1;'-.. 0;;:;:5;i----;;-7;--.4c-::9+--=-1:-:.1;-:;c4-j----:;o-;.8;--;-8t--:-=2-:;. 9=21--=2:-=.3~41 
9921 20064 288 23.9 -0.82 -1.02 1 · ·trO ! o 0 ·' .o . 0.1 . ; 0.7. ,, 1.05 -7.49 -0.53 -0.44 2.92 2.34 

9922 20064 287.5 23.9 -0.82 -1.02 .: •10 ,, o ----:::-','rSob·-!:,"+,'(..s-Ot--_o==·-=7+--7. o;:,;.217·"":-',~1.7o5:;+-__,-7:::.:i-:49:+---,-o::.:..5~3;-+--;-o::-c.5~3+--.::2o:-:.9:::;;2+--:::2:.::.34c-:-~ 
9923 20032 287.5 23.9 -0.82 -1.02 ,,;or o 0.18 o:.ts-. o.7 0.'88~1,;:1.25 -7.49 -0.35 -0.26 2.92 2.34 
9924 2oooo 287 23.9 -0.82 -1.o2' o.1~1 o.18 o.18·• .. o.1a. o.88 ]!S8··1.o5 -7.69 -0.18 -o.26 2.92 2.34 
9925 19968 286.5 23.7 -0.82 ~1.02•'(0',18, 0.18 .o ,. 'i.',D 0.88 0:7:1· 0.84 -7.69 -0.35 -0.35 2.92 2.34 
9926 19968 286 23.7 -0.82 -1.02 '· .·: 0! 0 ,0 - .(. (,)- 0~7 .:;0.7 !: ·. 0.84 -7.49 -0.44 -0.44 2.92 2.34 
9927 19936 286 23.7 -0.82 -1.02 . "M8 ·. -0.18 -0,18 · -0>18 0.7 10,7. •,' 0.84 -7.69 -0.53 -0.53 2.92 2.34 
9928 19904 285.5 23.7 -0.82 -1.02 ."Oil~' -0.18 -0.18 -0.18 0.7 . 'M I 0.84 -7.69 -0.62 -0.62 2.92 2.34 
9929 19872 285 23.6 -0.82 -1.02 •· -0,18 . -0.18 -0.18 -0.18 0.7 . ,rp .. 0.84 -7.69 -0.53 -0.53 2.92 2.34 
9930 19872 284.5 23.6 -0.82 -1.02 -0.18· -0.18 -0.18' -0.1'8 0.7 ,0;7. 1.05 -7.69 -0.53 -0.62 3.15 2.34 
9931 19840 284.5 23.4 -o.8'"""2+-_--'1-'-".o,;o:2+---'--~o-'-".3-=5t-, --=o=.3-=-5 r---_~o .~35=+-~_-=-=o.c:c.35:::+-:-----=o:--:. 7:+--'--'o'-::. 7:+------coo-:-.8~4"'+--=_7:-.4=9+---=o-=. 7~91--_--:-1 '-::.oc:c.5 t-----::-3-,-.1 ~5 f---""2~.1 
9932 19808 284 23.4 -0.82 -1.02 -0.35 -0.35 -0.35 . -0.35 0.7 0:7 ' 1.05 -7.49 -1.14 -1.32 2.92 2.34 

~33 1~M ~3.5 23.4 ~-~.~-~1~.o~2~-~o~.3~5t--7o~.3~5~-7o.735~_-~o·~~~~o~.7~~o::-c.8~8~-:1~.o:c;;5+-~~~-4~9+_··~1~.3~2~-~1~.3~2t-~2~.9~2~~2.734~ t---9=-:9~3--:14~---;-:;19""7:-:44-:-t---::-28=-:3;-;.5;;t---,2=-:3:--:.2o+----c_0~.8°-=2 -1.02 -0.35 -0.35 -0.35 -0.53 0.88 0!88 1.05 -7.49 -1.32r -1.41 2.92 2.34 

9935 19712 283 23 -o .82+-·~1~.0~2+--· -~o~.5r3+---7o~.53=-r ~-==o.753:;+-_-o==·~53~....,o::.:..8~8:+--:o::-c:8~8~-;1~.o:c;;5+-~-7~.4~9+--~1~.6~7+--!- ----;;,1 ~.875 +---=-3:.:-.1-;:-~5 ~-;2;o:.1~ t---9=-:9""36::+--:-1:96:-;;;.-;:8o:::+-~2"'83~-2::-:3o+---;_oc--::c.8:2 -1.o2 ,-0 .. 53 -0.53 -0.53 -0.53 o.88 1 0.88 1.05 -7.49 -2.o2 -2.11 3.15 2.1 
9937 19648 283 22.9 -0.82 -1.o2 -o;s3----=-o.53 -0.53 -0.53 o.88 o._881"· 1.05 -7.49 -2.37 -2.46 3.15 2.34 
9938 19616 283 22.1 -0.82 -1.o2 ,:-o.s~ , -0.53 -0.53 •. -o·:,7 o.88 •o.;~8 ~-· .1.05 -7.49 -2.64 -2.72 2.92 2.34 
9939 19584 283 22.5 ~.82 -1.02 ·-,:9~'7, ~0.7 -O;t, .'·Di7 ... 0.88 O:SB , .. 1.05 -7.49 -2.9 -2.99 2.92 2.34 
9940 19552 282.5 22.5 -0.82 . -1.02 :L··0,7 -0.7 -0:1 : .o-:7 _, -. 0~88 - 1,'6~: ,,_. 1.05 -7.49 -3.08 -2.99 2.92 2.34 
9941 19520 282.5 22.1 -0.82 ·-1.02 , .p)' ·. -0.7 ,.o:l :•(,.Ol7 0.88 lj8S1 i: 1.05 -7.49 -3.08 -3.08' 2.92 2.34 
9942 19488 282 22 -0.82 -1.02 .:,:-Q.~~ ,, -0.88 -ooas .'«-Q!S$ .. · 0.88 .:S!!J:~L1.05 -7.49 -3.25 -3.34 2.92 2.34 

t--:9=9--;-43:-t--c1=9'7.45=-c6+--c2=8~2t---=-.-202t--7o.c8:2~--1:-:-.o:::;;2i+· -~~:,_,-o'lf:sru-$B''-·-co_.~88~_-o-:+_;'Sa~ot'*~::,.;;:~o""',.s:-;;~+--~o'-=.8::::8 i-----'¥T~ss~.·":+''r:;_1~.o:;-;5+---="7.4_9 -3.52 -3.6 2.92 2.34 
9944 19424 282 21.8 -0.82 -1.o;;! .: •. -0.8& 1:: -1.05 -1:05 i<.:t;o!) ·. o.78s~~:,s'=· B::-~li+•:'.•""'J7.='o5:+---c-7;;.:-.4~90+._-~3~.6+--:·3~.5:::;;2+--:::2:.::.9~2+-~2~.3:-7~4 
9945 19392 282 21.4 -0.82 -1.02 ·;.~1.05 ·: -1.05 -1.0$i(;:-1)05 ' 0.88 0.;88} 0,84 -7.49 -3.6 -3.69 2.92 2.34 



9946 19360 281.5 21.4 -0.821 
9947 19328 281.5 21.1 -0.82 
9948 19264 281.5 20.9 -0.82 
9949 19232 281.5 20.6 -0.82 
9950 19200 281.5 20.4 -0.82 
9951 19168 282 20 -0.82 
9952 19104 282 19.9 -0.82 

-1.02 
-1.02 
-1.02 
-1.02 
-1.02 
-1.02 
-1.02 

-1.05 
-1.23 
-1.23 
-1.41 
-1.41 
-1.58 
-1.58 

"•'' 

. ··!' ,; 

'" . ' 

..... t' 

-1.23 
-1.23 
-1:23 
-1.41 
-1.41 
-1.58 

.· -1.76 

2406REP 

-1.23 -1.23 0.88 0.88 1.05 -7.69 -3.78 -4.04 3.85 1.4 
-1.23 -1.23 0.88' 0.88 1.05 -7.49 -4.57 -4.75 2.92 2.34 
-1.41 -1.41 0.88 0.88 1.05 -7.49 -4.75 -4.75 2.92 2.34 
-1.41 -1.41 0.88 0.88 0.84 -7.69 -4.83 -4.83 2.92 2.34 
-1.58 -1.58 0.88 0.88 0.84 -7.69 -4.83 -4.83 2.92 2.34 
-1.58 -1.58 0.88 0.88 0.84 -7.69 -4.92 -5.01 2.92 2.34 
-1.58 -1.58 0.88 0.88 1.05 -7.3 -5.01 -4.92 2.92 2.34 
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' 'i . i . ; • ' '. 
time verg1__ ~erg? verg3 verg4 verg5 verg6: verg7 verg8, long1 .: long2 longp. long4 latg1 latg2 latg3 latg4 mach 
----

9873 0.979 0.979 0.982 1.016 1.023 1.023 11fff 1.005 -0.071 -0.074 -0.075 -0.073 -0.006 -0.006 -0.007 -0.005 0.667 
9874 0.989 0.986 0.986 0.975 0.979 0.975 0.975 0.984 -0.069 -0.07 '~0.07 -0.07 -0.005 -0.005 -0.004 -0.004 0.667 
9875 0.986 0.984 0.989 0.991 0.993 0.995 0.998 '0.993 -0.07 -0.07 -0.069 -0.069 -0.006 -0.007 -0.008 -0.006 0.6668 
9876 0.984 0.993 0.984 0.977 0.986 ' 1.014 1.009 1.009 -0.068 -0.07 -0.074 -0.075 -0.005 -0.005 -0.005 -0.006 0.6665 
9877 1.021 1.021 1.016 1.027. 1.027 1.025 1.025 1.011 -0.074 -0.074 -0.073 -0.072 -0.006 -0.008 -0.006 -0.004 0.6663 
9878 0.991 0.989 0.989 0.986 0.998 0.993 0.991 0.991 -0.069 -0.07 -0.071 -0.07 -0.006 -0.006 -0.007 -0.007 0.666 
9879 1.027 1.018 1.009 1.007 1.002 1.002 0.993 0.993 -0.074 -0.07 -0.068 -0.069 -0.006 -0.007 -0.006 -0.006 0.6655 
9880 0.995 0.991 0.993 0.991 0.989' 0.991 1 1.002 -0.07 -0.07 -0.071 -0.07 -0.005 -0.004 -0.006 -0.006 0.665 
9881 i 1.007 1.027 1.002 0.993 0.993 0.984 0.986 1.005 -0.074 -0.069 -0.069 -0.074 -0.006 -0.005 -0.006 -0.004 0.6645 
9882 1.005 0.982 0.982 0.982 0.986 0.984 0.989 0.993 -0.071 -0.071 -0.071 -0.07 -0.003 -0.005 -0.005 -0.007 0.664 
9883 0.993 0.991 0.982 0.984 0.979 0.9?:5 0.975 0.973 .. -0.07 -0.069 -0 .. 07 -0.07 -0.006 -0.005 -0.004 -0.003 0.6635 
9884 0.966 0.984 0.982 0.984 0,986 OJ:1&4 0.991 0.989 -o.mr ,, -0.071 -0.07 .•0.069 -0.006 -0.006 -0.008 -0.007 0.663 
9885 0.984 0.979 0.982 0.986 :0.995 . 0:989 0.968 Q!975 .·~0.069 ~0.069 -0.074 .. '-0.071 ~0.006 -0.007 -0.005 -0.004 0.6625 
9886 0.979 0.979 0.984 0.986 .0,982 ,0.9~91 0.989 Q.98~ .'"-0;071 -0.07 -0.07 ; -0.07 -0.007 -0.007 -0.008 -0.006 0.662 
9887 1.011 1.009 0.982 0.973 ··o:975 . 0!979 0.984 0.986' :· -0\074 ' -0.07 -0.071' ;~0.072 -0.005 -0.005 -0.006 -0.007 0.661 
9888 0.986 0.986 0.989 0.993 ' !).989 ·.·· .0.~89 0.986 0;977. .: ~0~7 -0.07 -0.069 ,: -0.07 ~o.oo8 -0.008 -0.006 -0.006 0.66 
9889 0.986 0.977 0.977 0.977 . 0.986 O.il84 · 0.986 0.982. : •. ~o;07 '-0.071 -0~0$5 ::~0.079 "0.004 -0.005 -0.022 -0.002 0.659 
9890 0.973 0.966 0.975 0.977 I Oc995 · 1.011 I 1.002 1;025 · ;ol£17,2 -0.066 -M$1 ;•-0.042 0.043 0.083 0.206 0.113 0.658 
9891 1.027 1.021 1.007 1 . ,1.0o9 1.009. 1.039 1,048 -0;0'7:4 • -0.081 -Q.082 ''"0.086 -0.004 -0.018 -0.023 -0.028 0.657 
9892 1.039 1.03 1.007 0.984 0.963 0.943 ; 0.934 0.963 -0.082 -0.072 -0:~8 •0.084 -0.008 0.032 0.073 0.1 0.656 
9893 0.993 1.014 1.057 1.076 . 1.087 1.078 1.073 1;062 -0.062 -0.063 -0.065 .•0.069 '0.113 0.106 0.093 0.063 0.655 
9894 1.057 1.064 1.027 1.023 1.011 0.998 0.989 0.975 . -0.073 -0.072 -0.075 •0.076 0.032 0.006 -0.002 0.003 0.654 
9895 0.963 0.95 0.943 0.943 0.931 0.95 0.938 0.952 -0.075 -0.074 -0.0'7,1 -0.068 0.018 0.038 0.062 0.083 0.6535 
9896 0.95 0.929 0.934 0.973 0.97 0.91 0.954 0.954 -0.063 -0.067 -0.07 -0.069 0.091 0.088 0.073 0.059 0.653 
9897 0.954 0.954 0.963 0.984 0.982 0.952 0.945 0.947 -0.071 -0.075 -0.073 . ;0,073 0.041 0.028 0.021 0.024 0.6525 
9898 0.94 0.934 0.938 0.936 0.94 0.94 0.968 0.975 -0.073 '-0.073 -0.07 .-0.073 0.03 0.039 0.055 0.067 0.652 
9899 0.963 0.959 0.943 0.954 e-~0.979 0.984 . 1.002 1.025 -0.07 -0.067 ~o.o1 ,:-0.071 0.07 0.072 0.071 0.063 0.6515 
9900 1.05 1.066 1.094 -ill '.1 .. 119 1.1~. ~-1~ 13 1.108 '~0 .. 072 •. -0.07 -0.07. ~0.069 ro:o53 0.047 0.044 0.043 0.651 
9901 1.076 1.066 1.037 1.005 '0.982 .a.~a 0.973 0,968 i·'-0."®8 -0.068 !$8 -OiP! .·~0.069 •0.048 0.051 0.057 0.06 0.6505 
9902 0.975 1.011 1.03 1.046 '1.055 ':1:01'3'' 1.076 1~06~ r:·H ;'07 1, "0.07 ~o. P7: ::··~0.069 0.061 0.059 0.056 0.054 0.650 
9903 1.076 1.08 1.101 1.082 !~1.094 :: 1.QS:;!: 1.082 1:,10.f ~:-o. 08~ . -0.069 -o:ol;lf5. it~0.063 0.052 0.052 0.054 0.055 0.6483 
9904 1.137 1.124 1.119 1.137 1.147 '11·~'!_35 •... 1.112 1.09? H>-.;~8 -0.064 .o:oa7 ;r_(.-0.06 0.057 0.06 0.069 0.067 0.6465 .. , ' : 

~0()9' 9905 1.064 1.069 1.039 1.027 '1,011 ,1i ' ! 1 o;e95 :;-0.06Ji: -0.064 -OJ0~6 ,i.~0.068 0.054 0.042 0.033 0.03 0.6448 
9906 0.993 ~.998 0.998 1 . 0.998 .. o.998' 0.995 1:002 -0.~9 I· •0.07 -d:oe7 :~0.066 0.028 0.031 0.037 0.049 0.643 
9907 1.011 1.025 1.023 1.021 1.023 ' 1;0~~ 1.002 1;009 -0.066 -0,066 -0;066 . ~0.064 0.059 0.055 0.046 0.033 0.642 ... 

-1.034 ;0.07 -0:067 0.641 9908 1.025 1.037 1.048 1.025 ' 1.027 1:os1 1;032 -0.066 < •0.07 0.016 -0.007 -0.034 -0.054 
', ,. 

' ' 
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9909 1.027 1.023 1.007 0.993 0.973 0.963 0.947 0.936 -0.07 -0.07 -0.069 -0.068 -0.061 -0.054 -0.035 -0.011 0.64 
9910 0.92 0.924 0.929 0.929 0.943 0.963 0.979 0.986 -0.066 -0.064 -0.062 -0.061 0.01 0.024 0.03 0.027 0.639 
9911 1.005 1.016 1.016 1.021 1.021 1.018 1.009 1.011 -0.061 -0.063 -0.064 -0.066 0.012 -0.003 -0.017 -0.027 0.6403 
9912 1.011 1.016 1.011 1.002 0.993 0.993 0.993 0.991 -0.068 -0.068 -0.068 -0.066 -0.033 -0.032 -0.025 -0.015 0.6415 
9913 0.991 0.991 0.991 1.007 1.011 1.016 1.023 1.014 -0.064 -0.063 -0.066 -0.066 -0.002 0.008 0.012 0.013 0.6428 
9914 1.032 1.039 1.037 1.034 1.023 1.037 1.037 1.039 -0.066 -0.067 -0.064 -0.064 0.006 -0.002 -0.011 -0.019 0.634 
9915 1.034 1..039 1.039 1.037 1.034 1.039 1.037 1.039 -0:064 -0.063 -0.062 -0.063 -0.022 -0.021 -0.017 -0.01 0.633 
9916 1.041 1.055 1.092 1.085 1.085 1.064 1.062 1.062 -0.062 -0.066 -0.062 -0.06 -0.003 0.003 0.006 0.006 0.632 
9917 1.057 1.057 1.057 1.055 1.048 1.048. 1.048 1.055 -0.06 -0.061 -0.06 -0.06 0.003 -0.002 -0.003 -0.005 0.631 
9918 1.05~ 1.048 1.037 1.032 1.023 1.016 1.011 1.005 -0.062 -0.062 -0.063 -0.064 -0.009 -0.011 -0.011 -0.01 0.630 
9919 1.005 0.998 0.998 0.995 0.993 0.998 0.993 0.986 -(J'.063 -0.064 -0.062 -0.061 -0.008 -0.005 -0.003 0 0.629 
9920 0.993 0.986 0.991 0.984 0.986 0.991 0.984 0.986 -0.062 -0.062 -0.063 -0.063 0.001 0.001 -0.002 -0.006 0.628 
9921 0.989 0.991 1 1.002 1.002 0.998 0.998 0.998 -O,b63 -0.063 -0.062 -0.062 -0.01 -0.009 -0.01 -0.007 0.627 
9922 0.991 0.986 0.979 0.982 0.986 0.984 0.984 0.986 -0.062 -0.062 -0.062 -0.062 -0.005 -0.002 -0.003 -0.004 0.626 
9923 0.993 0.998 0.989 0.998 1.002 1 1.011 1.014 -0.002 -0.061 -0.06 -0.06 -0.006 -0.007 -0.006 -0.006 0.6248 
9924 1.005 1.007 1 1.002 1.002 0.998 1.005 1.009. -0.06 -0.061 -0.062 -0.068 -0.007 -0.006 -0.009 -0.008 0.6235 
9925 1.021 1.007 1.007 0.975 0.968 0.968 0.961 0.961 -0.067 -0.062 -0.061 -0.061 -0.008 -0.008 -0.006 -0.006 0.6223 
9926 0.954 0.954 0.954 0.959 0.957 0.961 0.966 0.961 -0.062 -0.062 -0.063 -0.063 -0.005 -0.004 -0.008 -0.008 0.621 
9927 0.97 0.979 0.975 0.973 0.973 0.973 0.968 0.961 -0.063 -0.061 -0.06 -0.061 -0.009 -0.009 -0.006 -0.006 0.62 . 

9928 0.952 0.954 0.957 0.957 0.959 0.963 0.961 0.973 -0.062 -0.062 -0.061 -0.061". -0.005 -0.005 -0.006 -0.004 0.619 
9929 0.97 0.975 0.968 0.966 0.959 0.959 0.952 0.954 -0.06 -0.06 -0.061 -0.061 -0.006 -0.008 -0.007 -0.007 0.618 
9930 0.957 0.957 0.963 0.963 0.963 0.973 0.963 0.968 -0.062 -0.062 -0.062 -0.061 -0.008 -0.008 -0.009 -0.01 0.617 
9931 0.97 0.959 0.961 0.954 0.952 0.952 0.957 0.954 -0.06 -0.06 -0.061 -0.061 -0.007 -0.006 -0.003 -0.005 0.616 
9932 0.959 0.959 0.959 0.968 0.963 0.966 0.973 0.968 -0.061 -0.06 -0.06 -0.059 -0.008 -0.007 -0.008 -0.006 0.615 
9933 0.973 0.966 0.961 0.963 0.961 0.966 0.973 0.975 -0:06 -0.059 -0.06 -0.061 -0.004 -0.003 -0.006 -0.01 0.614 
9934 0.977 0.975 0.975 0.982 0.984 0.982 0.975 0.968 ~-o.oo -0.062 -0.059 -0.059 -0.01 -0.01 -0.01 -0.006 0.613 
9935 0.968 0.966 0.963 0.959 0.957 0.961 0.963 0.97 -0.059 -0.059 -0.06 -0.06 -0.005 -0.003 -0.005 -0.006 0.6125 
9936 0.97 0.979 0.977 0.977 0.982 0.982 0.979 0.975 -0.06 -0.059 -0.058 -0.058 -0.008 -0.007 -0.006 -0.004 0.612 
9937 0.975 0.968 0.963 0.968 0.968 0.975 0.975 0.975 -0.059 -0.06 -0.06 -0.06 -0.005 -0.006 -0.006 -0.008 0.6115 
9938 0.984 0.982 0.982 0.975 0.975 0.977 0.97 0.973 -0.06 -0.058 -0.059 -0.059 -0.008 -0.009 -0.007 -0.007 0.611 
9939 0.959 0.961 0.961 0.959 0.963 0.97 0.968 0.973 . -0.059 -0.06 -0.06 -0.059 -0.005 -0.006 -0.006 -0.006 0.6103 
9940 0.979 0.979 0.97 0.968 0.968 0.963 0.957 0.957 -0.059 -0.058 -0.059 -0.059 -0.006 -0.006 -0.005 -0.005 0.6095 
9941 0.957 0.957 0.961 0.966 0.968 0.97 0.977 0.984 -0.06 -0.06 -0.06 -0.061 -0.007 -0.009 -0.009 -0.01 0.6088 
9942 0.993 0.966 0.966 0.966 0.957 0.961 0.954 0.954 -0.059 -0.059 -0.059 -0.059 -0.009 -0.008 -0.007 -0.005 0.608 
9943 0.963 0.961 0.968 0.966 0.97 0.968 0.97 0.963 -0.059 -0.059 -0.059 -0.059 -0.005 -0.004 -0.005 -0.004 0.6073 
9944 0.957 0.954 0.957 0.957 i 0.954 0.961 0.959 0.968 -0.058 -0.059 -0.059 -0.06 -0.0051 -0.004 -0.005 -0.008 0.6065 
9945 0.966 0.968 0.968 0.973 0.966 0.966 0.961 0.957 -0.059 -0.06 -0.059 -0.058 -0.008 -0.009 -0.008 -0.005 0.6058 
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9946 0.959 0.954 0.954 0.947 0.95 0.95 0.954 0.954 -0.058 -0.059 -0.059 -0.06 -0.004 -0.002 -0.003 -0.004 0.605 
9947 0.954 0.961 1.002 0.989 0.986 0.966 0.961 I 0.959 -0.059 -0,063 -0.058 -0,058 -0.005 -0.006 -0.005 -0.004 0.6048 
9948 0.959 0.95 0.952 0.952 0.95 0.954 0.957 0.961 -0.059 -0.059 -0.06 -0.06 -0.004 -0.005 -0.006 -0.007 0.6045 
9949 0.963 0.968 0.963 0.961 0.959 0.961 0.957 0.95 -o:o59 -0.058 -0.058 -0.058 -0.007 -0.005 -0.003 -0.004 0.6043 
9950 0.95 0.947 0.947 0.947 0.957 0.961 0.961 0.961 -0.059 -0.06 -0.06 -0.06 -0.004 -0.006 -0.008 -0.008 0.604 
9951 0.963 0.963 0.961 0.961 0.952 0.957 0.947 0.947 -0.059 -0.058 -0.059 -0.059 -0.007 -0.005 -0.003 -0.001 0.604 
9952 0.943 0.95 0.947 0.968 0.977 0.984 0.991 0.995 -0.059 -0.059 -0.058 -0.057 -0.002 -0.003 -0.005 -0.008 0.604 
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time a it ias head rudpos1 rudpos;. pitch1 pitch2 pitch3 pitch4 aoa1 aoa2 lelev relev roll1 roll2 I ail rail 
1457 5184 248.5 338.6 -0.06 -0.25 9.32 9.32 9.49 9:49 2.64 2.46 -5.73 -5.93 0.18 0.26 0.58 1.46 
1458 5216 249 338.6 -0.06 -0.25 9.49 9.67 9.67 9.67 2.46 2.29 -5.73 -5.93 0.26 0.35 0.35 1.46 
1459 5280 249 338.6 -0.06 -0.25 9.67 9.84 9.84 9.84 2.29 2.29 -5.93 -6.13 0.62 0.79 0.58 1.46 
1460 5312 249 338.4 -0.06 -0.25 9.84 9.84 9.84 9.84 2.11 2.11 -5.93 -6.13 0,88 0.88 0.58 1.46 
1461 5376 248.5 338.2 -0.06 -0.25 9.84 9.84 10.02 10.02 2.29 2.29 -5.93 -5.93 0.79 0.7 0.58 1.23 
1462 5440 248 338.4 -0.06 -0.25 10.02 10.02 10.02 10.02 2.11 2.11 -5.93 -5.93 0.44 0.26 0.12 1.69 
1463 5472 246.5 338.6 -0.06 -0.25 10.2 10.2 10.2 10.2 2.29 2.11 -5.93 -5.93 0.53 0.7 0.58 1.23 
1464 5536 -248 338.6 -0.06 -0.25 10.2 10.2 10.2 10.2 2.11 2.11 -5.73 -5.73 0.79 0.79 0.82 0.99 
1465 5600 248 338.6 -0.06 -0.25 10.2 10.2 10.2 10.2 2.29 2.29 -5.54 -5.73 0.26 -0.18 0.58 1.23 

--cc~-~ . -c-eo- --- -----~ 

"16.37 '-To.37 
-

1466 5664 248 338.7 -0.06 -0.25 10.2 10.37 2.11 2.11 -5.54 -5.93 -0.26 -0.18 0.58 1.23 
1467 248 338.9 

-----t---·:;c-~- 10.2 5696 -0.06 -0.25 10.37 10.2 10.2 2.11 1.93 -5.73 -5.73 0.18 0.44 0.58 1.23 
1468 5760 247.5 338.7 -0.06 -0.25 10.2 10.02 10.02 10.02 2.11 2.11 -5.73 -5.73 0.44 0.26 0.58 1.23 
1469 5824 247 338.6 -0.06 -0.25 10.02 10.02 10.02 10.02 1.76 1.93 -5.34 -5.54 0.09 0 0.58 1.23 
1470 5888 246.5 338.7 -0.06 -0.25 10.02 10.02 10.02 10.02 1.76 2.11 -5.34 -5.34 -0.18 -0.18 0.58 1.23 
1471 5920 246.5 339.1 -0.06 -0.25 10.02 10.02 10.02 10.2 2.11 2.11 -5.14 -5.34 0.09 0.44 0.58 1.23 
1472 5984 246 338.9 -0.06 -0.25 10.2 10.2 10.2 10.2 2.11 2.11 -5.34 -5.34 0.7 0.88 0.58 1.23 
1473 6048 246 338.7 -0.06 -0.25 10.2 10.02 10.02 10.2 2.11 2.29 -5.34 -5.34 0.88 0.44 0.58 1.23 
1474 6112 245.5 338.7 -0.06 -0.25 10.2 10.2 10.02 10.02 2.29 2.29 -5.34 -5.54 0.18 0.35 0.58 1.23 
1475 6144 245.5 338.7 -0.06 -0.25 10.02 9.84 9.84 9.84 2.11 2.11 -5.34 -5.54 0.62 0.88 0.58 1.23 
1476 6208 245.5 338.6 -0.06 -0.25 9.84 ,.. 9.67 9.67 9.67 2.11 2.11 -5.34 -5.54 1.23 1.14 0.58 1.23 
1477 6272 245.5 338.6 -0.06 -0.25 9.67 9.67 9.67 9.67 2.11 1.93 -5.34 -5.54 0.88 0.62 0.35 1.23 
1478 6304 244.5 338.6 -0.06 -0.25 9.67 9.67 9.67 9.67 1.76 1.93 -5.34 -5.34 0.62 0.7 0.35 1.23 
1479 6368 245 338.6 -0.06 -0.25 9.67 9.67 9.67 9.84 2.29 2.29 -5.34 -5.34 0.79 0.79 0.35 1.46 
1480 6432 245.5 338.6 -0.06 -0.25 9.84 9.84, 9.84 9.84 2.29 2.29 -5.14 -5.34 0.7 0.44 0.12 1.69 
1481 6464 246 338.7 -0.06 -0.25 9.84 9.84 9.84 9.84 2.29 2.29 -5.14 -5.34 0.35 1.05 -1.05 2.86 
1482 6528 246 338.9 -0.06 ~0.25 

-~---" 

9.84 
-c--~--

9.67 9.67 9,84 2.11 2.29 -5.14 -5.34 1.76 2.55 -1.99 3.56 
1483 6560 246.5 339.1 -0.06 -0.25 9.84 9.84 9.84 9.84 2.29 2.29 -5.14 -5.34 3.34 4.31 -1.05 2.86 
1484 6624 247 339.4 -0.06 -1.27 9.84 9.84 9.84 9.84 2.29 2.29 -5.14 -5.14 5.1 6.42 -3.39 5.19 
1485 6688 247 339.8 -2.6 -2.79 9.84 10.02 10.02 10.37 2.11 2.46 -4.95 -5.34 8.09 10.9 -3.39 5.19 
1486 6720 247 338 -2.85 -2.79 10.55 10.72 10.72 10,37 2.99 2.81 -5.54 -5.34 11.25 9.4 -3.39 5.19 
1487 6784 247.5 337.5 -2.35 0.51 c--10.2 10.62 9.84 9.67 2.46 1.~ -5.54 -5.54 6.68 3.16 -4.09 5.65 

r-----:r-488 6848 247.5 340.5 0.7 0.25 9.49 9.49 ---g:-32 9.,32 1.58 ---:1-:-58 r-::-5.14 -5.14 2.81 5.01 3.62 -2.04 
1489 6880 246.5 343.8 -4.63 -4.06 9.321 9.32 9.49 10.02 2.11 ~:64 -4.55 -5.54 7.65 8.7 6.87 -4.61 
1490 6944 246.5 339.3 -0.57 3.55 10.'2 10.55 10.55 9.84 3.34 3-:-11~~ t-:6.13 -5.34 6.5 1.32 -3.85 5.65 

248.5 338.9 -1.84 -5.33 9.32 
f----::--~ . 

8.96 8.96 2.11 -5.14 -7.47 3.56 1491 7008 8.96 0.7 -5.73 -5.01 -1.99 
1492 7040 247.5 342.8 0.95 2.28 8.96 8.791 8.79 8:96. 1.23 1.93 -5.14 -5.14 -3.52 0.09 0.35 1.46 
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1493 7104 247.5 340.5 2.73 2.03 9.14 9.14 9.32 9.32 2.64 2.11 -4.95 -4.95 1.32 1.41 -0.82 2.4 
1494 7168 248.5 342.8 0.7 0.25 9.49 9.67 9.67 9.84 2.46 2.64 -4.55 -4.95 2.72 5.54 3.85 -1.81 
1495 7200 248 343.8 -0.82 -1.27 10.02 10.02 10.2 10.37 2.46 2.64 -4.55 -4.35 8.61 10.2 5.36 -3.44 
1496 7264 248 341.2 -0.82 -1.52 10.72 11.07 11.43 11.6 3.16 3:69 -5.14 -5.93 8.17 4.39 -0.35 2.63 
1497 7328 248 340.8 -0.32 -0.51 11.43 11.07 10.72 10.37 3.16 1.58 -6.13 ' -5.93 1.23 0.26 -3.85 5.42 
1498 7392 248 342.9 -0.32 -0.25 10.02 9.84 9.84 9.84 0.88 1.41 -5.34 -5.54 1.41 3.25 0.12 1.46 
1499 7456 247.5 343.3 1.71 1.27 9.84 9.84 10.02 10.02 1.58 1.93 -5.34 -5.34 5.27 7.82 -3.15 4.73 
1500 7520 247.5 344 1.46 1.27 10.02 10.02 10.02 10.02 2.11 2.29 -4.95 -4.75 9.67 11.78 -1.29 3.1 
1501 7584 247.5 345.9 1.21 0.76 10.02 10.~ 10.37 10.55 2.46 2.99 -4.16 -4.16 13.89 16.96 2.22 -0.18 
1502 7616 247 347.5 0.19 0 10.9 11.07 11.43 11.78 3.34 3.52 -4.75 -5.14 18.37 18.9 2.45 -0.18 
1503 7680 247.5 347.7 0.44 0 11.95 11.95 11.78 11.6 3.16 2.46 -5.14 -5.14 18.9 18.28 0.12 1.69 
1504 7776 247.5 348.8 -0.06 -0.25 11.6 11.43 11.43 11.07 2.29 1.93 . -5.34 -5.54 17.93 17.75 0.58 1.23 
1505 7840 247.5 350.2 -0.06 -0.25 11.07 11.07 11.07 10.9 2.29 2:11 -5.34 -5.14 17.84 17.58 0.58 1.23 
1506 7904 248 351 -0.06 -0.25 10.9 10.9 10.9 11.D7 1.93 2.64 -4.95 -5.14 17.84 17.75 1.99 0.06 
1507 7968 246 351.9 -0.06 -0.25 11.25 11.25 11.25 11.25 2.46 2.81 -5.14 -5.34 17.05 16 0.58 1.46 
1508 8032 246 353.1 -0.06 -0.25 11.07 11.07 11.07 . 11.07 2.46 ~.29 -5.14 -5.54 15.64 15.56 1.05 0.76 
1509 8096 246 354.4 -0.06 -0.25 10.72 10.72 10.55 10.37 2.11 2.11 -5.54 -5.54 15.29 15.56 0.58 1.23 
1510 8160 246 355.3 -0.06 -0.25 10.37 10.37 10.2 10.2 1.76 1.93 -5.34 -5.54 15.56 15.73 -0.12 1.93 

244.5 356 0.19 
------

1---10.6.2 -1'0.02 10.02 10.02 2.11 -5.54 -5.54 16.08 16.44 -0.82 2.63 1511 8224 0 2.11 
1512 8256 244.5 357 0.19 0 9.84 9.84 9.67 9.49 2.11 1.76 -5.34 -5.14 17.23 17.84 -0.35 2.16 
1513 8320 245 358.4 0.19 01--- 9.32 9.32 9.32 9.49 1.93 2.29 -4.95 -5.14 18.28 18.81 0.58 1.23 
1514 8384 247 359.6 0.19 0 9.49 9.49 9.67 9.67 2.29 2:46 -5.14 -5.34 19.95 20.65 0.58 1.23 
1515 8416 247.5 0.5 0.19 0 9.67 9.67 9.67 9.49 2.99 2.46 -5.34 -5.14 20.74 20.48 0.35 1.69 
1516 8480 247 1.9 -0.06 -0.25 9.32 9.14 8.96 8.96 1.93 2.11 -4.75 -4.95 19.34 18.63 1.99 -0.18 
1517 8544 246.5 4 -0.06 -0.25 8.96 9.14 9.14 9.32 2.64 2.64 -4.55 -4.75 18.72 19.95 1.75 0.06 
1518 8576 248.5 5.4 -0.06 -0.25 9.49 ~67 9.84 10.02 2.64 3.16 -4.75 -4.95 20.39 18.9 4.78 -2.51 
1519 8640 247 6 -0.06 -0.25 10.2 10.2 10.02 10.02 2.99 2.46 -5.14 -5.14 16.44 14.85 1.29 0.76 
1520 r-a7o4 248.5 7.7 -0.06 -0.25 9.84 9.84 9.84 9.84 2.46 2.81 -4.95 -5.34 13.8 13.45 4.32 -2.51 
1521 8736 246.5 8.4 -0.06 -0.25 9.84 9.84 9.84 9.84 2.11 2.11 . -5.34 -5.34 12.57 11.6 1.52 0.29 
1522 8800 247 9 -0.06 -0.25 9.84 9.84 9.84 9.84 2.29 2.29 -5.14 -5.54 10.99 10.46 2.92 -0.88 
1523 8864 248 9.1 -0.06 -0.25 9.841 9.84 9.84 9:67 2.11 2.11 -5.34 -5.34 9.4 7.82 3.62 -1.81 
1524 8928 247.5 9.7 -0.06 -0.25 9.67 9.67 9.67 9.67 2.11 2.11 . -5.14 -5.34 5.1 3.87 1.52 0.53 
1525 8960 246.5 10.4 -0.06 -0.25 9.67 ' 9.84 9.84 9.84 2.11 2:29 -5.14 -5.34 3.52 3.43 3.15 -1.34 
1526 9024 245.5 10.2 -0.06 -0.51 9.84 - 10.~~ ~?.02 10.02 2.46 2.46 -5.14 -5.93 2.9 1.76 2.45 -0.41 
1527 9088 245 9.8 -0.06 -0.25 Hi.o2 9.84 9.67 9.49 2.29 1:93 ·. -5.73 -5.54 0.53 -0.53 0.58 1.23 
1528 9152 245 10 -0.06 -0.25 9.32 9.32 9.32 9.32 1.58 1i93 -5.14 -5.34 -1.23 -1.14 -0.35 2.16 
1529 9184 244.5 10.2 -0.06 -0.25 9.49 9.49 9.49 9.49 2.11 2.11 -5.34 -5.54 -0.62 -0.18 0.35 1.46 
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1530 9248 243.5 9.8 -0.06 -0.25' 9:32 9.14 9.14 8.96 
1531 9312 243.5 9.7 -0.06 -0.25 8,96 8.96 8.79 8.61 
1532 9344 243 9.8 -0.06 -0.25 8.44 8.26 8.26 8.09 
1533 9408 243 9.7 -0.06 -0.25 8.09 8.26 8.26 8.26 
1534 9440 243.5 9.5 -0.06 -0.25 8.26 8.09 8.09 8.09 
1535 9472 244 9.5 -0.06 -0.25 7.91 7.91 7.73 7.73 
~6 9536 244.5 9.7 -0.06 -0.25 't------7.73 7.73 7.73 7.91 

: l 
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1.93 
1.76 
1.41 
1.76 
2.11 
1.93 
1.93 

'i 
I 

' ' :· 

11.76' 
1.58 

.1.58 
' 1.93 
' .1.93 

1.76 ' 
2.11 

'-4.75 
-5.54 
-5.14 
-4.95 
-5.14 
-4.95 
-4.75 

-5.54 0.09 0 0.35 1.46 
-5.54 -0.09 -0.09 0.35 1.46 
-5.14 0.09 0.26 -0.12 1.93 
-5.14 0.62 0.79 0.58 1.23 
-5.14 0.62 0.35 0.58 1.23 
-4.95 0.09 -0.09 0.58 1.23 
-4.95 -0.18 -0.09 0.58 1.23 
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.tLme verg1 v~rg2 verg3 verg4 verg5 verge ve~~y~~~ l1:mg1 long2 IOnQ3 long4 'latg_1 latg2 latg3 latg4 mach wndsp wndir drftan 
1457 1.057 1.069 1.085 1.085 1.085 1.066 1.055 1.046 0.154 0.154 0.154 0.153 0.01 0.006 0.007 0.009 0.413 3 221 0.53 
1458,1.048 1.041 1.043 1.048 1.046 1.055 1.048!_!.048 0.153 0.152 0.153 0.154 0.013 0.016 0.01 0.01 0.413 3 221 0.53 
1459 1.041 1.034,1.021 1.021 1.016 1.001 1 1.011 0.151 0.152 0.148 0.148 o,oo9 -o -o o 0.413 3.25 221 0.88 
1460 1.0f1. 1.002/1.0021.005 1.011 1.002 0.995 1.002 0.149 0.149 0.149 0.148 0 0.008 0.008 0.005 0.414 3.5 221 1.05 
1461 1.011' 1.01811.023 1.025 1.018 1.011' {()16 1 0.15 0.15 0.15 0.15 0.002 -0 . -0 0 0.414 3.75 219.3 1.05 
1462 0.~~ 0.979~~?5• 0.982 0.991 1.1.011 1.011-Jl.:.YB 0.149 ~~-~.15 0.006.0.007 0.006 0.013 0.414 4 217.5 0.88 
1463 1.01 1.009 1.021 1.023 1.023 1.01411.011j·1.002j 0.15110.151 0 .. 15 0.15 0.01'7 O.O,J: 0.009 0.004 0.4141 4:215.8 0.88 
1464 1 o.993 o.989 o.984 .0.986 o.998 ·1.011, o.149 .o.15 o.149: o.149 o~oo3l-o.o1 -o.o1 o.414 4 214 1.o5 
1465 1.014 1.01e 1.011 1.011 1.011 ·1.002 . -'1ro:e95 o.15 ·o.1s21 0.1·521 0.152 -~o9~ 0.014, o.013 0.414 4 213 o.88 
1466 0.991 0.986 1.005 1.021 1.014 1.002 1.005 0.99.~ 0.151 0.15,2 0:152 O:.f51 0.011 0:014 0.016 0.013 0.414 4 212 .. ~ 
1467 1 .. 002 0.991 Q.984 0.989 0.984 o .. 975 0.9 •. 1. o .. 945 0.1 .. 5 0.~49. ·0,1~~.·~49 . · .;.001 ?·P. 03 +.~o o .. 414 4 211 0.88 
1468 0.968 0.975: 0.975 0.979 0.975 0.979 0;979 0.957 0.15 0.149 .·l0.~~~001 ·.· •. ..() 0.009 0.414 4 210 1.05 
1469 o.938 o.947l.Q:.~7 o.oo1 o.975 o.975 o,945 0.94 o.ts .o.1s :0:14B a·)s o.005~. -o 0,001 o.413 4 208 o.88 
1470 0.95. 0.9381 0.938! 0.943 0.954 0.95 0.975 0.986. 0.148 0.148 0',146 0.147 0~004[~0.011 0,017 0.413 4 206 0.7 

-1471~'-0.998 o:9981:011 1 1. 0:.989 o:9ae o.9e1 o.1s1 o.1ss 0:152 o.1s1 ~Q.22. 0.02 0.011 o.413 4.5 204 o.s3 
1472 0.998 0.993 0.993 0.998. 0.991 . 0.982 .0.975' 0:97 0.15. ~ .Q.152: 0.153 0.:1521 ~ .• •.· .. 011 "- ·0. -~0. ,01 0.414 - 5' 202 0.88 

1474 o.9s2 o.984 o.986 o.973 o.9e1 o.975 o.993 o.998 cf152 o.152 o.153 o.1s3 o.o09 o. o.o1e o. o.414 6 2os1 Tos 
1473 0.952 0.961 0.973 0.986 0.998 1.009 1.027 1.009 0.15 0.1510.154 0.154 ' .. 0 ~ 0. 0.414 5.5 203M_~ 

1---:1,..,47=::5+·1 1c-'.c005 0.998 0.96-8 0.952rp.938 0.94 0.966 0.975 0.152 0.152 .0.15 0.149 0.0.~2 0. . 0.006 •: ; 0 0.414 B.75 200.!) 1.23 
1476 ~o~-~~~...1:;~~751 o.97 _o.968..!!:~I.; o.968.o.96~_Q..151.·0;15 .o.1_!5 · o.15 -o o.oo3 ~.ooo o.oo3 o.414 7.5 2o8 1.41 
1477 .Q:~66 0.986 0.954 0:954 0.938 .0.931 ~t6']2.922 0.15 0.15.· 0,.15.: 2 0:152 0.0. 01~ 0.005 .... ·-.0 .. 0. 1 0 .. 0.12 0 . .414 8.25 207.5 1.41 
1478 0.918 0.929 0.929 0.94 0.951 0.968~ 0.152 0.151 0.153 .0.153 0.0.13;,0.017 .0.009 0.001 0.414 9 207 1.58 
1479. 0.995' 1.00?_ 0.991 0.979 0.984 p.984 ·1,0ffll. 1.031 0.1,5~·,,0.1~2 0~'154 0.154 -0. , ,·0 D.002 0,003 0.415 8.75 206.5. 1.58 
1480 1.027 1.005 _0.984 0.966~ 0 .• 979 Q,9'84 •0.991 .. 0,1.53 ::0~5 0.,1·51. 0;1.52 0 .• 0.11 vo.oo. 4 0 .. 007 .0.4.17: 8.5 206 1.58 
1481 0.995 1.005 1 .. 002 0.998+~ 0.984 ... 0 .• :~8.!9. ·.0.9·93· o ... l~J .. o;mi"~152i 0.;152, . o:o 0.009 .'ii\·0 0.41.8 8.25 ~081 1.41 
1482 o.991 o.989 o:~ o.995 1.0~LtQ.05 0;993 ~.oo9 o. 3J,0.153 m .oos o.po7 o.41.9 8 210· 1.41 
1483 1:027 1.016 ~t!.ot4 1.014f':['023 11023 .1.01e o. . ._ .· 3 o.1ss .o. . .001 o.oo11. 0.42 11.5 .. 212 1.41 
1484L1.011 1.005 1.005Q.018 1.032, 1:007 ;1;011 •. 1.021 0.1~ ·0,•"1:§2 :.p:-15 0,157 · . :'. .~0.014!0:031 0.421 15 214 1.4_1 
1485 1.oo2 o.993 1.oo5 1.o39 1.039 1.048 1.053 1.o1e o .. 1a <'0 .. 16 cr~1s1 o,t54 o.a1i7rA>.o2 ,.o.06 -o.1 o.422 1 . as.5 2.a1 
1486 1.085. 1.089! 1.071 1.053 1.053,1.023 1.),991 0.976 0.15~ <M51g0~149 0~149 -o: ~0.14" ;.().141 -Oji 0.423 22 163 4:75 
1487 o~931l o.9os o.9o8: o.899 o.881., o.881 0;876 . o .. s7 o.149 a .. 137 a.. 2 o.. ..: •Oi:I':,,:0.04 o .• 011 .0.424 22.25 137.5. 2.99 
1488 0.85610.865 0.892 0.915 0.952 0.975· 0:979 0.995 0.15:1 0.152 o, 0. 0.103 ,0.125 0 . .131 Q.424 22.5 112 -0.88 
1489 1.002 1.002 1.014 1.00 1.084 1.112 1.137 1.151 0.119 0.178 0.. O, 0.1 0.08 -0.03 ~O:i14 0.425 22.75, 139.3/ 1.41 
1490 1.156 1.158 1.149 1.119 1.073 :1.027 0.954 0.879 0.147 0.135• 0:123i 0.129_t-0,24lt'-0:_31 -0.27 ~0.14 0.425' . 23 166.5' 5.8 
1491 o.833 o.799 o.78 o.755 o.74t o.75 o,7851Jl&~.Qi59 o.1s1 0.112 0.1121 o&43po.155J0 . .214 o.15B 0.426 18.5 193.8 -0.35 

"1492, o.876 o.913 o.957 o.es6 o.998 1.oo5 1.of6l '[o1'aro.154 o.147 o.134 o,t36 o.o531:o.oo2 -o.o51 -o.oo oA26 14 221 1.1e 
. ,, 
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, , . 
1493 1.021 1.03 1.048 1.016 0.998 1.014 1.027 1.027 0.138 0.14 0.149 0.154 
1494 1.041 1.076 1.112 1.14 1.13 . 1.14 1.137 1.137 '0.168 0.171 0.174 0.171 
1495 1.13 1.11 1.092 1.089 1.094 .1.101 1.114 ~~1~3 0.166 0;159 0.155 0.153 
1496 1.14 1.167 1.176 1.195 1.195 1.183 1.169 1.149 0.154 0.154 0.157 ro·.158 
1497 1.098 1.034 0.968 0.913 0.865 0.828 0.808 0.794 0.15 0.147 0;145 0.146 
1498 0.805 0.815 0.808 0.847 0.888 0.902 0.931 0.938 0.147 0.149 0.149 0.148 
1499 0.959 0.957 0.954 0.954 0.963 0.961 0.98~ ~~8 0.143 0.144 0.143 0.145 
1500 0.998 1.002 1.011 1.021 1.03 1.043 1.046 1.066 0.15 0.151 0.153 0.158 
1501 1.08 1.076 1.092 1.11 1.137 1.167 1.199 1.217 0.158 0.163 0.167 0.17 
1502 - 1.~ '-:.1_:224 1.234 1.24 1.238 1.236 1.206 1.195 0.171 0.168 0.164 0.162 

---
1.007 0.154 1503 1.181 1.172 1.13 1.08 1.041 1.055 1.016 0.158 0.153 0.154 

1504 ~.993 1.002 0.998 0.979 0.97 0.963 0 .. 966 0.954 0.152 0.15 0.152 0.152 
1505 0.984 1.007 1.005 1 0.993 0.968 0.991f 0.989 0.152 o;15 0.151 0.15 
1506 0.963 0.973 1.002 1 1.021 1.039 1.055 1.053 0.152 I· 0;15 0.148 0.152 
1507 1.055 1.034 1.027 1.03 1.016 0.998 0.991 1 0.153 o:154 0.153 0.148 
1508 0.984 1.021 1.034 1.021 1.027 1.011 1.~~ 0.99~ 0.152 0:155 0.154 0.151 

-1509 !l:95 0.938 0.954 0.954 0.968 0.954 0.952 C0:957 0.15 0.15 0.147 0.149 
1510 D.954 0.929 0.915 0.918 0.94 0.954 ~~g 0.929 0.147 0.148 0.147 0.149 
1511 0.929 0.947 0.947 0.947 -0.938 

!-.;----·-
f-· 0.15 0.148 0.147 "D.153 0.936 0.952 0.998 

1512 1.021 1.007 0.952 0.957 0.934 0.904 0.911 0.934 0.154 0.155 0.151 0.147 
1513 0.92 0.936 0.947 0.991 1.041 1.039 1.034 1.005 0.152 0.154 0.154 0.154 
1514 0.989 1.011 1.043 1.076 1.069 1.076 1.05 1.027 0.155 0.156 0.157 0.151 
1515 1.064 1.087 1.064 1.092 1.064 1.041 1.016 0.979 0.151 0.154 0.152 0.15 
1516 0.963 0.947 0.931 0.938 0.979 1.002 1 1.018 0.148 0.148 0.153 0.162 
1517 1.076 1.092 1.085 1.101 1.07~ =-=-~08 0.166 0.166 0.16 0.154 r-J4>53 1.133 
1518 1.092 1.11 1.128 1.137 1.158 1.169 T144 1.11 0.155 0.158 0.157 0.16 
1519 1.092 1.076 1.094 1.105 1.055 1.03 1.007 0.998 0.157 0.155 0.154 0.153 
1520 0.989 1.009 1.043 1.046 1.027 1.043 1.064 1.057 0.153 0.154 0.153 0.153 
1521 0.975 0.984 0.973 0.957 0.963 0.975 0.973 0.979 0.155 0.154 0.152 0.151 
1522 0.989 1.027 1.016 1.021 1.021 1.03 1.03 1.021 0.153 0.154 0.151 0.151 

-1523 1.002 0.977 0.977 0.97' 0.97: 0.984 1 1.007 0.15 0.146 0.147 0.148 
1524 0.995 0.968 0.957 0.954 0.959 0.961 0.968 0.984 0.149 0.15 0.151 0.152 
1525 1 0.998 0.993 0.998 0.998 1.002 1.011 1.011 0.154 0.154 0.154 0.152 
1526 1.016 1.037 1.043 1.037 1.034 1.025 1.03 -1.007 0.151 0.151 0.151 0.149 

--:r527 0.984 0.975 0.966 0.952 0.934 0.918 
r--..--~ 

o.883r0.149 0.149 0:147 'o.Ti7 0.89 
1528 0.883 0.874 0.886 0.918 0.934 0.957 0.97 0.973 0.147 0.147 0.15 0.152 
1529 0.975 0.979 0.979 0.975. 0.975 0.963. 0.959 0.947 0.153 0.152 0.151 0.149 
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(,~i·, 
-0.0$ -0.01 0.039 
0.113 I 0 .. 12 0.117 
0.0$~ :o.oo7 -0.04 

-OJ . -0.1 .-0.08 
-0:04 -0.01 0.025 
0.061 0.061 0.047 

-0 -0.01 0.002 
0.023 0.03 0.043 
0.051 0.052 0.046 
0.038 0.02 -0 
-0.03 -0.02 -0.01 
0.004 0.003 0;013 
-O'i01: 0:01 0.013 
0.003 •0.01 -0.02 
-0 .. 0.1 , ·-0.01 -0.01 
-0;01 . ~o .0.007 
0.012 •" -6 0;009 
0.013 0.013 "0.01 
-o:o2 ·a-:-003. -0 
0.002 , , 0. -0 
0.01_9 0.025 
0.006 -0.01 
-0.02 , -0.04 
-0.02 ·0.031 
0.063 0.048 
-0.03 ·.-0.03 
-0.01 . -0.01 
0.029 0.007 
0.007. , -0 
-0:01: 
-O.Of 

: o: 
0,033 

. :-0 
-0.01 
0.014 
0.013 

.• 
I 

!, ' 

,-0.0.1 
-0,02 

.::0.02 
;o.o32 
i ·0.01 
·::o:o1 
:0.016 
·o,o1 

. ·0.03 
-0.02 
-0.06 
0.049 
0.017 
-0.03 
0.001 
0.005 
0.007 

.-0 
, -0:03 
0.028 
0.023 

. ~0.01 
-0 

0.016 
0.006 

. 
_'_ 

0~074 0.427 9.5 223.5 1.23 
0.09 0:427 5 226 -0.7 

"0.07 0;427 5.5 228.5 1.93 
-0.06 0.428 6 231 3.87 
0.047 0.428 6.5 218.8 2.29 
0.017 0.428 7 206.5 1.05 
0.011 0.429 7.25 194.3 1.58 
0.052 0.429 7.5 182 0.53 
0.046 0.43 7.75 192.5 0 
-0.01 0.43 8 203 1.05 

-0 0.43 8.75 213.5 1.93 
0.017 0.43 9.5 224 1.58 
'0,02 0.43 10.25 224.8 1.76 
-0,02 0.43 11 225.5 2.11 
. " 0 0.'43 11 226.3 2.11 

··o.o1 o:43 11 227 1.76 
O.Q02 0.43 11 228 1.76 
-0.0.1 0.43 11 229 1.93 
, ····0 0.431 11.5 230 2.11 

0,012 0,432 12 231 1.93 
0.024 0.433 12.5 228 1.76 
-0.02 0.434 13 225 2.29 
-0.05 0.435 13 222 2.64 
0.049 0.435 13 219 1.41 

-0' 0.436 13 221.8 1.23 
-0.01 0.436 13 224.5 2.11 
0.022 0.437 13.25 227.3 1.93 
0.014 0.438 13.5 230 1.58 

0.01 0.439 13.75 230.8 1.93 
-0:01 0.44 14 231.5 2.29 
-0.02 0.439 15 232.3 2.64 
0.03 0.438 16 233 2.11 
0;01 0 .. 437 17 233.3 2.11 

-0.01 0.436 18 233.5 2.99 
0.006 OA36 18.25 233.8 2.99 
0.014 0.436 18.5 234 2.64 

.--0 0.435 18.75 233.5 2.64 
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1530 0.924 0.915 0.906 0.881 0.881 0.899 0.908 0.924 0.148 0.147 0.146 0.147 0.001 0 -0.01 -0 0.435 19 233 2.99 
1531 0.927 0.911 0.899 0.886 0.876 0.87 0.858 0.856 0.148 0.147 0.146 0.147 0.002 0.007 0.007 0.007 0.436 19.75 232.5 2.99 
1532 0.844 0.84 0.84 0.844 0.842 0.856 0.876 0.892 0.147 0.146 0.146 0.147 0.01 0.011' 0.006 0.004 0.436 20.5 232 2.99 
1533 0.911 0.911 0.924 0.938 0.94 0.947 0.957 0.963 0.149 0.15 0.149 0.15 0.005 0.005 -0 -0 0.437 21.25 231.5 3.16 
1534 0.963 0.954 0.95 0.943 0.929 0.92 0.918 0.915 0.15 0.151 0.148 0.148 -0.01 -0 0.001 -0 0.437 22 231 3.34 
1535 0.929 0.936 0.931 0.929 0.931 0.918 0.924 0.924 0.149 0.149 0.149 0.148 0 0.004 0.009 0.01 0.437 22 230.5 3.16 
1536 0.94 0.959 0.968 0.97 0.979 0.982 0.984 0.989 0.15 0.151 0.153i 0.152 0.01 0.013 0.013 0.008 0.437 22 230 2.99 

'. 
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time alt ias head rudpos1 rudpo~ pifch1 _ pitc,h2 pitch3 pitch4. aoa1 !,aoa2 · .. lelev relev roll1 roll2 Jail rail 
2157 31008 278 10 -0.32 -- -0.51 2.11 2.11 1.93 1.93 0.35i 0.53 -2.77 -3.16 -0.79 -0.7 0.12 1.93 
2158 31008 278.5 10 -0.32 -0.51 1.93 2.11 2.11 1.93 0.531 0.53 -2.77 -2.96 -0.35 -0.09 0.35 1.46 
2159 31008 278.5 9.8 -0.32 -0.51 1.93 1.93 1.93 1.93 0.531 0.53 -2.77 -2.96 -0.26 -0.53 -0.12 2.16 
2160 31008 279 10.2 -0.32 -0.51 1.93 1.93 1.93 2.11 0.53 0.53 -2.57• -2.96 -0.62 -0.18 0.35 1.46 
2161 31008 278.5 10.2 -0.32 -0.51 2.11 2.11 2.11 2.11 0.53 0.53 -2.77 -2.96 0.26 0.35 0.82 1.23 - - -
2162 31008 278 10 -0.32 -0.51 2.11 2.11 2.11 2.11 0.53 0.53 -2.77 -2.96 0.09 -0.53 0.35 1.69 
2163 31008 278 10 -0.32 -0.51 2.11 ill 2.11 2.11 0.53 0.35 -2.77 -2.96 -0.62 -0.44 0.35 1.69 --
2164 31008 278.5 10.2 -0.32 -0.51 2.11 2.11 2.11 2.11 0.53 0.53 -2.77 -3.16 -0.18 -0.09 0.58 1.23 
2165 31040 278.5 10 -0.32 -0.51 2.11 1.93 1.93 1.93 0.53 0.53 -2.771 -3.16 -0.18' -0.44 0.12 1.69 
2166 31040 278.5 10 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 -3.16 -0.62 -0.44 0.35 1.69 
2167 31040 278.5 10.2 -0.32 -0.51 1.93 1.93 1.93 1.93 0.35 0.35 -2.77 -3.16 -0.09 0.18 0.58 1.23 
2168 31040 279.5 10 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0,35 ~~2.77 -2.96 0.18 -0.35 0.12 1.69 
2169 31040 279 10 -0.32 -0.51 1.93 1.93 1.93 1.93 0.35 0.53 -2.77 -2.96 -0.441 -0.44 0.35 1.69 
2170 31040 279.5 10.2 -0.32 -0.51 1.93 1.93 1.93 1.93 0.35 0.53 -2.77 -2.96 -0.26 -0.09 0.58 1.46 

2171 31040 279.5 10 -0.32 . -0.51 1.93 1.93 1.93" 1.93 0.35 0.35 -2.77i -3.16 -0.09 -0.18 0.58 1.46 
2172 31040 279.5 10 -0.32 -0.51 1.93 1.93 1.93 1.93 0.35 0.35 -2~77 -3.16 -0.35 -0.53 0.35 1.69 

---zl73 31040 279.5 10.2 -0.32 -0.51 1.93 1.93 1.93 1.93 0.35 0.35 -2.77: -3.16 -0.44' -0.26 0.58 1.46 
2174 31040 279.5 . 10 -0.32 -0.51 1.93 1.93 1.93 1.76 0.35 0.35 -2.77 -3.16 -0.18 -0.35 1.05 0.99 
2175 31040 279.5 10 -0.32 -0.51 1.76 1.76 1.76 1.76 0.35 0.35 -2.77 -3.16 -0.79 -1.32 2.22 -0.41 
2176 31040 279 10 -0.32 -0.51 1.76 1.76 1.761 1.76 0.35 0.35 -2.77 -2.96 -2.11 -3.87 3.62 -1.81 
2177 31040 279 9.8 -0.32 -2.28 1.76 1.76 1.76 1.76 0.35 0.53 -2.77 -3.16 -5.36 -6.86 4.09 -2.04 
2178 31040 279 9 -2.85 -3.05 1.76 1.76 1.58 1.58 0.53 1.05 -2.57 -2.37 -8.53 12.92 2.22 -0.18 
2179 31040 279 6 -0.82 0.06 1.58 1.41 1.41 1.93 1.41 1.23 -2.17 -2.57 18.19 22.76 -4.55 6.12 

r- 2180 31008 279.5 7.4 0.44 -1.21 2.29 2.64 2.81 2.99 0.88 0.53 -2.57 -3.16 24.79 16.96 -4.09 5.89 ---
278.5 8.3 -1.0-8 

--- ~----c· .. - ----c-o-
-2.17 2181 31008 ~.35 2.6_~ 2.46 2.11' 1.93 0.35 0.7 -2.77 -8.09 -3.25 2.22 -0.41 

2182 31040 279 4.9 1.97 5.39 2:11 t--zT1 --2.111 2.29 0.88 0.18 -3.16 -3.16 -4.39 10.46 -3.15 4.73 -·--
-2.57 2183 30944 278.5 11.3 0.7 0.06 2.46 2.64 2.46 1.23 -0.18 0.18 -2.57 -6.33 5.45 3.27 -1.58 

2184 30976 277.5 9.8 -0.82 -0.44 0.88 1.23 1.93! 2.64 -0.18 0.88 ·' -2.77 -3.96 20.21 21.27 5.36 -3.21 
2185 31008 278.5 3.7 -0.32 ' -0.44 2.99 2.64 1.76 0.88 1.23 ,,,'0 -2.17 -1.77 10.11 -0.88 -1.17 2.86 
2186 30976 279 9.5 -0.82 -0.7 1.05 1.58 1.93 1.93 -0.35 om -2.,17 -2.57 -7.91 0.53 0 1.69 
2187 30976 278 9.7 -0.57 -0.7 1.93 1.93 1.93 2.11 0.88 0;88. . -2,17 -2.96 9.05 11.69 4.9 -3.21 

-~-·--

2188 31008 279 5.6 -0.57 -1.21 2.29 2.11 1.93 1.76 1.23 .0,1 ··-2,37 -2.37 6.94 ,·, -5.98 -3.04 4.73 
2189 30976 279.5 8.8 -1.08 -0.95 1.76 1.93 2.11 2.29 0.53 O_i'1· -2.-17 -2.57' -7.65 -4.31 0.23 1.46 
2190 30976 278.5 8.4 -0.82 ---0.7 ----o;-;-. 

2.29 2.29 2.29 2.29 0.88 1.05 -2.57 -2.77' 0.09 0.79 0.23 1.69 
2191 31008 279 6.3 -0.32 -0.19 2.29 2.29 2.29 2.29 0.88 0.53 -2.57 -2.77 ·2.72 -5.1 -4.2 5.89 

-
2192 30976 278.5 8.8 -0.32 -0.44 2.46 2.64 2.64 2.64 0.53 0.53 -2.57 -2.96 -4.57 -1.41 i 2.34 -0.64 
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2193 31008 278 8.6 -0.32 -0.7 2.46 2.46 2.46 2.46 0.53 0.53 -2.77 -3.16 3.69 4.31 1.4 0.53 
2194 31008 278.5 7 -0.57 -0.44 2.29 2.29 2.11 2.11 0.53 0.35 -2.96 -2.96 2.64 0.09 -2.57 4.26 
2195 31008 278 8.4 -0.32 -0.44 2.11 2.11 2.29 2.29 0.35 0.35 -2.77. -3.16 -0.7 0.62 1.17 0.53 
2196 31008 278 8.4 -0.32 -0.44 2.11 2.11 2.11 2.11 0.53 0.53 -2.96 -3.16 2.46 2.99 2.1 -0.18 
2197 31008 278.5 7.4 -0.32, -0.44 2.11: 2.11 1.93 1.93 0.53 0.35 -2.96 -2.96 0,88 -0.7 -1.17 2.86 
2198 31008 278.5 8.1 -0.32 -0.44 1.93 2.11 2.11 2.11 0.35 0.53 -2.77 -3.161 -1.49 -1.05 0.58 1.23 
2199 31008 278 8.3 -0.32 -0.44 2.11 2.11 2.11 2.11 0.53 0.53 -2.77 -3.16 0.26 0.26 1.75, 0.06 
2200 31008 278 7.7 -0.32 -0.44 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 -3.16 -0.62 -1.85 -0.12 1.93 
2201 31008 278 7.9 -0.32 -0.44 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 ·2.96 -2.72 -2.37 0.12 1.69 
2202 31008 278 8.1 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 -2.96 -1.67 -1.32 0.58 1.23 
2203 31008 278 7.6 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0.53 ·2.77 -2.96 -1.67 -2.11 0.12 1.93 
2204 -31008 278 7.6 -0.3-i -0.51 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 -2.96 -2.37 -2.37 1.05 0.99 
2205 31008 277.5 7.7 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0.53 -2.77 -2.96 -2.37 -2.72 1.99' 0.06 
2206 31008 278 7.4 -0.32 -6-:51 r-~1.93 ~1.93 1.93 1.93 0.53 0.53 -2.77 ·2.96 -3.52 -4.57 1.75 0.29 
2207 31008 278 7.2 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0,53 -2.57 ·2.96 -6.06 -6.68 1.99 -0.18 
2208 31008 277.5 7 -0.32 -0.51 2.11 2.11 2.11 2.11 0.53 0.53 -2.57 -2.96 -7.29 -8 2.45 -0.41 
2209 31008 277.5 6.5 -0.32 -0.51 1.93 1.93 1.93 1.93 0.53 0.7 -2.57 -2.96 -9.49 10.46 1.99 -0.18 
2210 31008 277.5 6 -0.32 -0.51 1.93 2.11 2.11 2.11 0.7 0.7 -2.57 -2.77 11.51 12.39 1.99 -0.18 
2211 31008 277 5.4 -0.32 -0.51 2.11 2.11 2.11 2.11 0.7 0.7 -2.57 -2.96 13.54 14.15 1.99 -0.18 
2212 31008 277.5 4-:7 -0.32 -0.51 2.11 ~2.ff 1-· 2.11 2.11 0.7 0.7 -2.57 -2.96 14.94 15.56 1.05 0.76 
2213 31008 277 

--~· 

-0.32 -o.51 -- 2.1f -2~11 2.11 2.11 0.7 0.7 -2.77 -2.96 16.35 16.52 0.82 1.23 4 
2214 31008 277 3.3 -0.32 -o.-51 2.11' 2.11 1.93 1.93 0.7 0.7 -2.77 ·2.96 16.61 16.7 0.58 1.23 

-~0.32 
r--··- -·=-=- ------.- --·-· -=- -~= -:2.77 2215 31008 277 2.5 r---:-O·~t '--1.93~.93 1.93 1.93 0.7 0.7 ·2.96 16.88 16.88 0.58 1.46 

2216 31008 277 1.9 -o:32 -0.51 1.93 1.93 1.93 1.93 0.7 0.7 -2.77 -2.96 16.96 16.96 0.58 1.46 
2217 31008 277 1.1 -0.32 -0.51 1.93 1.93 1.93 1.93 0.7 __ _gz . -2.77 -2.96 16.96 16.96 0.58 1.46 

2218 r-31008 
·- ---c--~:·;---·-···· ---~-- f----·-··· 

277 0.5 -0.32 -0.51 1.93 1.93 1.93 1.93 0.7 _g4 ,:._. -2.77 -2.96 16.88 16.7 0.58 1.23 
--- -· ·-1---- 1.93 2219 31008 ~I; ~5~.~ _::!32 r---:-2.51 1.93 1.93· 1.93 0.7 o;J . •2·II r---=2.96 16.7 16.79 0.58 1.46 

f---2220 31008 277 358.9 -0.32 -0.51 1.93 1.93 1.93 1.93 0.7 0.7 ' -2,77 -3.16 16.96 17.05 0.35 1.46 
-· 

31008 277 358.2 -0.3~r---=?·51 1.93 0.7 0.7 -2.77 -3.16 16.88 16.79 0.58 2221 1.:_; 1.93 1.93 1.23 
2222 31008 277.5 357.5 -0.32 -0.51 1.93 1.76 -- 1.761-1.76 0.7 o;7 . -2.77 -3.16 16.7 16.79 0.58 1.46 
2223 31040 277.5 356.7 -0.32 -0.51 1.76 1.76 1.76 1.76 0.7 0,7 -2.77 -2.96 16.96 17.05 0.35 1.46 
2224 31008 277.5 356.1 -0.32 -0.51 1.76 1.76 1.76 1.76 0.7 o:1 -2.77 -3.16 17.05 16.96 0.58 1.46 
2225 31040 277.5 355.3 -0.32 -0.51 1.76 1.76 1.76 1.76 0.7 0.7 -2.77 -2.96 16.79 16.96 0.35 1.46 
2226 31008 277.5 354.7 -0.32 -0.51 1.76 1.76 1.76 1.76 0~1 1--· 0.1 -2.77 -2.96 17.23 17.23 0.35 1.69 
2227 31008 278 354 -0.32 

C-----· 

1.76 1.76 .. 1.76 1.76 -2.77 -2.96 16.88 16.7 0.58 1.23 -0.51 0.7 0.7 
2228 31008 278 353.3 -0.32 -0.51 1.76 1.76 1.76 1.76 0.7 0.7 -2.77 -2.96 16.7 16.7 0.58 1.23 
2229 31008 278 352.4 -0.32 -0.51 1.76 1.76 1.76 1.76 0.7 Oc7 -2.77 -2.96 16.88 16.96 0.58 1.46 
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- 223ffi~31008 278 351.9 -0.32 _::Q.51_~-T* 1.76 1.76 1.76 0.71 0.7 ·2.77! ·2.96 16.96' 16J~6 0.58 ~:~ 
2231 31008 "'l 351 -0.32+ llf.1.76 1.761 1.76 1.76 0.7! 0.7 -2.7~ -2.961 16.96 16.88 0.58 1.46 

~?32 =_31008 2781 s~.:;~() .. ~~.51-1JJ)i"1:7~ 1.76-1.76

1 

_o:'i ~6:1~2.77 -2.96~8 16.96 0.58 1.46 
2233 3100! 27H 349~ _,~"+--""51 1.1~f12[= 1.76_1.76 o,7 o.7• -2.77 -2.96• 16.68 16.79 0.35 1.69 
22~~~08 i 277 348.9. __:9~2 _:0_.~.!__1. 76 1_15 1. 76 ~- ~~---0.88/ -2. ~---,----:3. !~-:-J~:-~~~.52 -0.35 2.15 
2235 _310401_ 278 348.4 -0.32 -0:§! 1.76 _1.:_9~1_~3 .J.~93i .!J:~S __ 0.7 .-2~~::3.~_5 15.91 15.91 ·1.29 3.33 

c-z236 s16~ 277.5 348.2 -0.32 --::o:s1 t--f.-§3 1.76: 2. Hr-- 2~1it"--o.18r-- ow- -2.77 i -3.36-·15.47 14.41 0.58 1.46 
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time verg1 verg2 verg3 verg4 verg5 verg6 verg7 verg8 long1 long2 long3 long4 la1g1 latg2 latg3 latg4 mach wspd wnddi drftag 
2157 0.975 0.966 0.95 0.968 0.984 0.973 0.989 0.998 -0.01 -0 -0.01 -0.01 0.006 0.007 0.007 0.004 0.754 75.25 219 4.92 
2158 0.998 1.009 0.998 0.995 0.995 1.009 1.009 1.016 -0 -0 -0.01 -0 0.007 0.002 -0 -0.01 0.754 75 219 4.92 
2159 1.016 1 1.002 1.002 1.009 0.998 0.995 0.998 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.003 0.004 0.754 74.75 219 4.92 
2160 1.002 1.002 1.007 1.002 0.998 0.995 1 1.014 -0 -0 -0 -0.01 0.007 0.013 0.01 0.004 0.754 74.5 219 4.75 
2161 1.025 1.034 1.023 1.021 1.016 1.009 1.005 1 -0.01 -0 -0.01 -0 0.001 -0 0 -0.01 0~753 74.25 219.8 4.92 
2162 1.002 1.005 1 0.998 0.995 0.984 0.975 0.975 -0.01 -0 -0.01 -0.01 -0.01 -0.01 0.003 0.007 0.753 74 220.5 4.92 
2163 0.982 0.993 0.993 1.002 0.998 0.998 0.998 0.998 -0.01 -0 -0 -0 0.007 0.011 0.011 0.009 0.753 73.75 221.3 4.75 
2164 f-0.991 0.998 1.011 1.009 1.002 1.005 0.991 0.984 -=o.o1 -0.01 -0 -0.01 0.003 0.003 -0.01 -o· 0.753 73.5 221 4.92 
2165 0.977 0.982 0.986 0.982 0.982 0.982 0.979 0.984' -0.01 -0.01 -0.01 -0.01 -0.01 -0 0 0.007 0.753 73.25 221 4.92 
2166 0.975 0.977 0.982 0.989 0.993 0.993 0.995 0.991 -0.01 -0.01 -0 -0 0.005 0.008 0.007 0.012 0.753 73 221 4.75 
2167 0.979 0.977 0.963 0.975 0.984 1.002 0.998 0.993 -0.01 -0.01 -0.01 -0.01 0.012 0.002 0.001 -0.01 0.754 72.75 221 4.75 
2168 1.005 1.005 0.991 0.998 0.995 0.989 0.984 0.984 -0.01 -0.01 -0.01 -0.01 -0 . -0 -0 0.004 2·7~ 72.5 221 4.92 

----~ --·--- ---;; -·-co= --·-;."'" 
''6~998 

!-_-, ... ,. 
-~-6:01 

---------- .. -···:.;; t-:---·~----· 

0.000 -0.000 72.25 2169 0.984 0.975 0.97 0.975 0.989 1.014 1.016 -0 •0.01 -0.01 ·0.007. 0.005 0.756 220.8 4.75 
2170 0.998 0.991 0.986 0.984 0.998 1.011 1.009 ~~Q!_ -0 -0.01 -0.01 -0.01 1-<!:0.QZ. 0.007 0.003 0 0.757 72 220.5 4.75 
2171 "1 -0.995 0.993 -0.984 -0.982 ,0.977 lf9i9 0.989 -0.01 -0:01 -0.01 r--:o.oT •0 0 ·o -0 0.757 72 220.3 4.75 
2172 0.991 0.991 0.986 0.984 0.982 0.982 0.984 0.989 -0.01 -0.01 -0.01 -0.01 0 0.005 0.008 0.007 0.757 72 220 4.75 
2173 0.993 0.993 0.991 0.989 0.998 0.984 0.99'1 0.993 -0.01 -0.01 -0.01 -0.01 0.007 ·0.008 0.007 0.002 0.756 72 220.3 4.75 
2174 0.993 0.998 0.998 0.984 0.975 0.963 0.963 0.97 -0.01 -0.01 -0.01 -0.01 -0 -0 ·_ 0 0• 0.756 72 220.5 4.75 
2175 0.975 0.984 0.986 0.986 0.979 0.982 0.979 0.984 -0.01 -0.01 -0.01 -0.01 0.003 0.007 U.0111 0.011 0.756' 75.75 220.8 4.75 
2176 0.989 0.991 0.998 0.993 0.984 0.979 0 .. 975 0.968 -0.01 -0.01 -0 -0.01 0.008 0.007 0.009 0.008 0.756 79.5 221 4.75 
2177 0.977 0.982 0.991 0.993 0.993 0.991 0.984 0.984 -0.01 -0.01 0.001 0.005 0.005 ·0.005 0.034 0.021 0.756 83.25 218.8 5.1 
2178 0.995 1.014 1.03 1.05 1.073 1.085 1.108 1.126 0 -0 -0.01 -0.01 -0.02 -0.07 -0.11 -0.15 0.756 87 216.5 7.21 
2179 1.133 1.124 1.103 1.094 1.085 1.082 f071 1.062 -0.01 -0.01 -0.01 -0 -0.15' -0.1 -0.04 0.033 Oc756 87.75 214.3 6.68 
2180 1.043 1.034 1.016 1.023 1.025 '1.048 1.073 1.082 0.003 0.011 0.022 0.019 0.096; 0.15 0.149 0.113 0.755 88.5 212 3.52 
2181 1.06 1.039 1.018 1.014 1.018 1.043 1.062 1.085 0.008 -0 -0.03 -0.04 0.031 -0.05 "0.19 -0.17 0.755 89.25 217.8 6.86 
2182 1.092 1.076 1.041 1.002 0.929 . 0.87 0.821 -0.824 -0.03 -0.03 -0.02 0.004 -0.,11 ;.0.05 0.084 0.229 0.754 60 223.5 3.52 
2183 0.851 0.934 1.021 1.087 1.098 .J.114 1.05 0~979 0.052 0.054 0.039 0.025 0.407 0.357 -.0.26 0.138 0.754 61 229.3. -0.35 
2184 0.897 0.831 0.815 0.872 0.959 1.048 1:082 1.085 0.004 -0.01 -0.03 -0.03 -0;03 ----0.22 -0.34 -0.37 0.753 62 235 8.44 
2185 1.~.g ~:i1~~ ~:87 0.817 0.755 0.707 0,638 0.631 -0.03 -0.02 -0 0.011 -0.31 -0,17 -0 0.137 0.753 63 231 5.98 

{2.22 T224 -0~032 ---~-1-----~--~-- "-;;.-----
0.18if 0.752 2186 ro.e93 0.778 0.89 1.03 1.121 1.19 0.026 0.031 0.02 0.226 .0,242 0.102 64 227 1.76 

2187 1.199 1.167 1.133 1.114 1.103 1.112 1.114 1.114 0.005 -0.01 -0.02 -0.031 -M1 -0,'11 -0.19 -0.21 0.753 68 223 7.03 
2188 1.101 1.076 1.037 0.993 0.947 0.892 0.8'72 tr?2 -0.02 -0.01 -0 O.O_D3 -0.19 ·_· -0.1 -0 0.078 0.754 72 219 5.63 
2189 0.918 0.984 1.053 1.082 1.112 1.133 1.14 ~"'1.142 r--o:o1 0.014 0.013 0.006 0.117 '0.12 0.098 0.04 0.154 76 217.8 3.69 
2190 1.137 1.126 1.114 1.103 1.11 1.105 1.101 1.076 -0 -0.01 -0.02 -0.02 -0.03 ;0.08 . -0.12 -0.12 0.755 80 216.5 6.33 
2191 1.053 1.009 0.961 0.943 0.94 0.943 0.97 0.998 -0.02 -0.01 -0 0.004 -0.09 1·---0.04 0.023 0.077 0.755 77.75 215.3 4.92 
2192 1.021 1.034 1.053 1.064 1.073 1.076 1.062 1.05 0.007 0.008 0.006 0.003 0.105 o:1 0.074 0.035 0.754 75.5 214 3.69 
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2193 1.039 1.023 1.011 1 0.998 0.993 0.984 0.979 -0 -0.01 -0.01 -0.01 -0.01 -0.05 -0.07 -0.08 0.754 73.25 216.3 5.8 
2194 0.975 0.959 0.938 0.915 0.915 ·0.913 0.~24 0.94~ -0.01 f-~0 01 .. -0.()1 -0 -0.06 -0.03 0.001 0.034 0.753 71 218.5 5.1 
2195 0.952 0.963 0.97 0.977 0.991 1.002 1.011 1.021 0.001 0.002 0.001 -0 0.056 0.06 0.049 0.029 0.753 70.75 220.8 4.22 
2196 1.011 1.002 0.993 0.984 0.979 0.973 0.975 0.975 -0 -0.01 -0.01 -0.01 0.004 .-0.02 -0.04 -0.05 0.753 70.5 223 5.45 
2197 0.973 0.97 0.963 0.947 0.931 0.931 0.938 0.943 -0.01 -0.01 -0.01 -0 -0.04 -0.02 -0.01 0.013 0.753 70.25 222.3 5.27 
2198 0.957 0.968 0.975 0.984 0.989 0.998 1.009 1.016 -0 -0 -0 -0 0.027 0.035 0.031 0.019 0.753 70 221.5 4.57 
2199 1.018 1.014 1.009 0.998 0.991 0.986 0.979 0.984 -0 -0.01 -0.01 -0.01 0.006 -0.01 -0.02 -0.02 0.753 70.5 220.8 5.1 
2200 0.984 0.986 0.982 0.973 0.961 0.952 0.957 0.966 -0.01 -0.01 -0.01 -0.01 -0.02 -0.01 0 0.008 0.753 71 220 5.1 
2201 0.973 0.977 0.979 0.977 0.979 0.973 0.989 0.998 -0 -0 -0 -0 0.014 0.02 0.018 0.01 0.752 71.5 219.8 4.75 
2202 1 1.011 1.011 1.005 1.002 0.998 0.993 0.993 -0 -0.01 -0.01 -0.01 0.002 -0 -0.01 -0.01' 0.752 72 219.5 5.1 
2203 0.998 1.005 1.002 0.991 0.993 0.991 0.984 0.986 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0 0.006 0.752 72 219.3 5.1 
2204 0.989 0.989 0.998 0.998 1.002 1 0.998 1.007 -0 -0 -0 -0 0.007 .0.012 0.013 0.011 0.752 72 219 4.92 
2205 1.009 1.018 1.021 1.023 1.021 1.011 1.005 1.002 -0.01 -0 -0 -0.01 0.004 -0 -0 -0 0.752 72 219.5 5.1 
2206 1.005 1.007 1.005 1.016 1.011 1.005 1.002 1 -0.01 -0.01 -0.01 -0 -0.01 -0.01 '· . -0 0.007 0.752 72 220 5.1 
2207 0.991 0.995 0.998 1.002 1.011 1.011 1.016 1.011 -0 -0 -0 -0 0.009 0.009 0.012 0.013 0.752 72.25 220.5 5.1 
2208 1.002 1.014 1.018 1.023 1.023 1.027 1.023 1.025 -0 ·-o -0.01 -0 0.011 0.007 0.003 0.004 0.751 72.5 221 5.27 
2209 1.016 1.007 1.011 1.016 1.016 1.018 1.023 1.023 -0 -0 -0.01 -0 0.003 0.001 0.001 0.005 0.751 72.75 221 5.45 

1-1.021 
~-~ 

'D~009 2210 1.0~~ 1.011 1.011 1.016 1.018 1.032 1.027 -0 -0 -0 -0 0.01 0.009 0.009 0.750 73 221 5.45 
2211 1.021 1.023 1.027 1.018 1.021 1.027 1,034 1.041 -0 -0 -0 -0 0.01 0.009 0.007 0.005 0.75 73.25 221 5.63 
2212 1.043 1.046 1.039, 1.034 1.03 1.032 1.037 1.048 . -0 -0 -0 -0 0.004 0.006 t>.006 0.006 0.75 73.5 221 5.8 
2213 1.055 1.055 1.057' 1.057 1.046 1.043 1.048 1.039 -0 -0 -0 -0 0.008 i 0.01 0.008 0.004 0.75 73.75 221 5.8 
2214 1.037 1.037 1.037 1.03 1.023 1.016 1.025 1.025 -0 -0 -0 -0 0.005 0.006 0.008 0.005 0.750 74 221 5.98 
2215 1.03 1.037 1.041 1.039 1.034 1.03 1.034 1.039 -0 -0 -0 -0 0.004 . 0.006 0.009 0.007 0.75 74.25 221 5.98 
2216 1.039 1.037 1.053 1.05 1.048 1.043 1.034 1.027 -0 -0 -0 -0 0.005 0.004 0.006 0.007 0.75 74.5 221 6.15 
2217 1.032 1.027 1.027 1.041 1.037 1.0~~ --J=P3 1.034 -0 -0 0, -0 0.006 0.004 0.008 0.01 0.743 74.75 221 6.15 
2218 1.027 1.03 1.027 1.027 1.032 1.027 1.027 1.032 -0 -0 -0 -0 0.008 0.005 0.006 0.006 0.749 75 221 6.33 
2219 1.027 

~---

1.03 1.027 1.027 1.032 1.037 1.037 1.03-.., -0 -0 -0 -0 0.004 0.003 -0.003 0.003 0.75 74.75 221 6.33 
2220 1.032 1.027 1.021 1.021 1.023 1.027 1.032 1.037 -0 -0 -0 -0 0.006 0.007 0.007 0.01 0.75 74.5 221 6.33 
2221 1.034 1.03 1.027 1.023 1.023 1.027 1.03 1.034 0 -0 -0 -0 -0.011 0.009 0.003 0.003 0.75~ 74.25 221 6.5 
2222 1.037 1.03 1.03 1.021 1.016 1.016 1.021 1.023 -0 -0 -0 -0 0.003 0.005 O:Q03 0.002 0.751 74 221 6.5 
2223 1.021 1.037 1.037 1.034 1.03 1.023 1.023 1.027 ·0 -0 -0 -0 0.003 0.007. 0.011 0.009 0.75_1 73.75 221 6.5 
2224 1.03 1.041 1.039 1.034 1.034 1.027 1.023 1.031 -01 -0 -0 -0 0.008. 0.0()8 ·0.008 0.004 0.7.52 73.5 221 6.68 
2225 1.034 1.048 1.046 1.05 1.046 1.039 1.034 1.037 -0 -0 -01 -0 -0;01 -0~0~ . . "0 o:003' o.752 73.25 221 6.68 
2226 1.021 1.016 1.03 1.027 1.05 1.048 1.043 1.039 -0 -0 -0 :o 0.009 :0.009 0.011 M12 0.752 73 221 6.68 
2227 1.039 1.034 1.041 -1.o48 1.053 1.053 1.055 J.:_055 -0 -0 -0 -~-6 0.01 '0.007. 0;004. 0.005 0.752 73 221 6.68 
2228 1.048 1.039 i 1.034 1.043 1.041 1.043 1;037 1.048 -0 -0 -0 -0 0.007 ,0.007 0,{)03 0.002 0:752 73 221 6.86 
2229 1.05 1.048 1.043 1.039 1.041 1.043 1.046 1.041 -0 -0 -0 ·:a 0.007 0.007 o:oos 0.004 0.752 73 220.5 6.86 
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ATTACHMENT III 
(Data Plots) 
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