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A. ACCIDENT 

Location 
Date 
Time 
Aircraft 

-
NATIONAL TRANSPORTATION SAFETY BOARD 

Office of Research and Engineering 
Washington, D.C. 

November 8, 1995 

FAA Documentation of Wake Vortex Flight Test 

DCA-94-MA-076 

Aliquippa, Pennsylvania 
September 8, 1994 
1904 Eastern Daylight Time 
Boeing 737-300, N513AU 

B. GROUP IDENTIFICATION 

The Aircraft Performance Group met in Atlantic City, New Jersey from 
September 25 to October 1, 1995 to perform wake vortex flight tests. The 
following group members oarticipated in the activity: 

Chairman 
Member 
Member 
Member 

Thomas R. Jacky, NTSB 
Bob McCullough, USAir 
Keakini Kaulia, ALPA 
James Kerrigan, Boeing 

Additionally, the following persons participated in the investigative effort: 

C. SUMMARY 

Marty Ingham, Boeing 
Jim Wilborn, Boeing 
Sarah Lewis, Boeing 
Keith Beihl, FAA 
Larry Van Hoy, FAA 
John Tatham, FAA 
Carl Jezierski, FAA 

On September 8, 1994 at 1904 Eastern Daylight Time, USAir Flight 427, a 
Boeing 737-3B7, 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, Illinois, to Pittsburgh. The airplane 
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was destroyed by impact forces and fire near Aliquippa. Pennsylvania. All 132 
persons on board the airplane were fatally injured. 

D. DETAILS OF INVESTIGATION 

The attached data represent information generated by the Federal Aviation 
Administration regarding the Wake Vortex Flight Tests accomplished in Atlantic 
City, New Jersey from September 25 through October 1, 1995. The data 
represent documentation by Technical Center personnel who participated in the 
execution of the tests, most notably the usage of the Technical Centers Boeing 
727-100 airplane, N40, which was flown throughout the tests as the wake vortex 
generating airplane. 

Smoke generators attached to the underside e of each wing, near the 
wingtip, were used to mark the locatio of the ?27's wake. The generator employed 
Corvis Oil (pumped from reservoirs in the ?27's fuselage, AVGAS (contained in 
the smoke generator), and a heating element within the generator to produce the 
smoke. 

The following information was provided by the FAA: 

1) 727 Flight Engineer's Notes 
2) TCAS II Flight Logs 
3) FAA NIKE Tracking System Plots of Flight Tracks 
4) FAA Letter to NTSB regarding CD-ROM Data 
5) FAA Document regarding CD-ROM Data 

Addition data was provided on CD-ROM A disk was provided for each of 
the participating parties. Attachment 4 and 5 discuss data recorded on the CD­
ROM. The CD-ROM data will be included in the public docket at a later time. 

Attachments 

1. 727 Flight Engineer's Notes 
2. 727 TCAS II Flight Logs 

Tom Jacky 
Aerospace Engineer 

3. FAA NIKE Tracking System Plots of Flight Tracks 
4. FAA Letter to NTSB Regarding CD-ROM Data 
5. FAA Document Regarding CD-ROM Data 
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ATTACHMENT 1 

727 Flight Engineer's Notes 
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/;;:!- r /3p;J. !'a A..- - 'f,.{- //'/0 
TIME FUEL WEIGHT 

//--/0 ,</?/~ _0_ A..) //.l 7 ;2.?,. 3 
/IC2 3 S/HO s:..tZ.. I /l. 36 ~(;. !:" --
//31 ·' /J/o e~ ,._., IP~ r;, • 0 
r/ "Y ~ S/JN/ O'V l.< 3- I 

/Oo.% o/.1 @ / /.Y .7 

7.5/t; //-6 7 

~{, % //.'-)/ ~ 
6~0% / ;<:/ ').. 

REMARKS 
7ocoFT L71f1/u oU mRU M 

II 

, ' .30<0~/r/.06' ?ocp/, 
7.tMO JZJ!::l h-7.5 /35 /.,r'/}0, 

!22o 

j;.r?t.C /CI ~ o 

I' y-

.e-a-r 
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-
TCAS II Flight Log 09/26/95 

Aircraft N40 Page 1 of 1 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honeywell SN 92071090 Tracking: 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. CA £-L -Je 2..1 E.Q.S~ \ 
2. 'PAuL &lut~ 
3. M I Ci-7A.IS l PE 1Q.:r 
4. 
5. 
6. 

Flight Crew 
1. KG t\t-+ ~~~H ·~ 
2. LAP:.e~ Vf..Nr.-:.1 
3. :fDt1r-J Tr.,-rH~I.>, 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Speed TCAS Recorcer, All times UTC (Local + 4 hours) 

R un Start St op c omments 
/IY93o Atr<..c.f!.HI SEiJSOL 12.'-=c.o~i;,EC ( A.~i2..) oN 

115011- Tht.C:.EOFF 
p .. 2530 !H .. T-:: IG,(Jl!".) 

t2'2=t-JD A lT -:. 1 -:1 a ·_t e 
I ·' 2.'3;?tC t-.1 '-1"' @ :Zd¥' H£AS d- 1tNA!F 

12..51 fY\ t SS tOt-..1 \E:.(LN, 11-.) AI f'"1:.. WE TO POOR. \J 1St r31 u 'Ty' 
I ?_533<3 ASf2... ClrP-

, 

.. .. 

own intr#1 intr#2 WEATHER: Location: ACY A'T'IS AVPP.A 1~S6c 
temperature ~ F dew point S8 ale tail# N40 N533AU 

xpdrtype HW4061400 
-905 

altimeter 25 . ~9 in visibility .......:;::1():-<---nm-
wind 1130 I __ kts ceiling '/f..l?. 6~4' ft 

x_edr serial # 92070912 
' -

12 



-
TCAS II Flight Log 09/2G/95 

Aircraft N40 Page 1 of f 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honeywell SN 92071090 Tracking: .,G"-P.,S:..__ ______ _ 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. u£.L JEz:JeF2-SKJ 

2. 'PAUL Quiet:... 
3. 
4. 
5. 
6. 

TCAS configuration notes: 

R un Start St op c 

High-Speed TCAS Recorder, 

omments 

Intruder Flight Crew 
1. 
2. 
3. 

All times UTC (Local + 4 hours) 

JbS0';5 Aiv-C-Yaft ~ ..... sor eeco.-J .. ...- CAse..') orv 

M 155toJ "' 'i<IJ 17 ~'7) 7JU£ '10 VE/ZY /iJD/2-
!) IS 161 U "'</ CoiJZYTiO IJS, 

,, 

·-· own intr #1 intr#2 WEATHER: Location: ftC.Y kitS 163Z c 
~;d~a~:e 

N40 N533AU 
HW4061400 
-905 

temperature & =t F dew point _!£.6!--/ __ 
altimeter ;<.q . q 3 in visibility 
wind Db;} I I 13' kts ceiling 

xpdr serial # 92070912 
~· 

13 



-
TCAS II Flight Log 09~1195 A.M. 

Aircraft N40 Page 1 of I 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honevwell SN 92071090 Tracking: GPS J- 'i?.A]?A/2_ 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1 

• 

1. Gay I .fe-ut;,..sr.v 
2. /'.:H~.I &u."c.k • 
3. 1!1 · ·c.b.ad ~fr, 
4 . .A /;;1 /'ecJ ... ,~ s/c,.i 
5. 
6. 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Speed TCAS Recorder, All times UTC (Local + 4 hours) 

R un Start s top c omments 
135/fl>~ fl,,ea~Fr SC~J.s()/2. ~,n;;;~~ 1)1.,) 
!li!U S'2.. ~ctof'F 

1'-1 ¢(:;if~ lA- @ - (]) 2 g G Nlll 
f4{17J. 5 12ft f 

8 l'ltF11rP l'fi121J A LTI mEn;,:_ I A ;~<f1f3.t;:1! C A l.fBR-ATI ()I) 
I !4/(f)2=i !'fl 55:;-
z /'-11 '105 /'f3b'25 N'-1$12. 7'1;,¢' 0.. l91J KTAS 

!'7383S'~ S TA/2T New rtL£ 
3 /Lf442g N'if.D &! &21lXP1 J- 19.~ KIA.S 

/50':33fP IJJrRvJX:R. @ 4-ID8 .j, @ 2 ('J M @{l)O ( IS023o) 
150'f25 ~ sr-AI?.r N6W FILE, 

Lf IS lOSS 1525.5() N'-1~@ GZ~' J Ro k:' rAS 
M ;St:;!OIJ A'P)R..rEb nul£ m WE/; rfl f-.£ t!.Jj)J;tT/ DIJ S' 
1531..J?.::r TA : Rft ~ 

15LJD/(, 15'1152- FLYBY@ AC..Y @ S~' d. 2~ K;r;AS 
J.5Y2 2 5 711 @ + (/;'{ ~ (?) • 

154132. Ll/t.JJ.,ifJG 
/54x 3rt AS/2 c'FF 

.... ~ 

own intr#1 intr #2 
ale tail# N40 N533AU 
xpdrtype HW4061400 

-905 

WEATHER: Location: AC'/ AilS F&"Krk!T /?:~& 2.. 
temperature 5b F dew point S C. 
altimeter 3 iJ . 0 2 in visibility .3 {FO . .-!G::=;.) -nm-
wind d:1ftt. I _!f._ kts ceiling WI 0V82cASTft 

xpdr serial # 92070912 

It 



--
TCAS II Flight Log 

Aircraft N40 Page 1 of f 

09/t'l/95 
~ 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: _!_!H~on~e:<Jywl.!!5'ec!.!.II.!:!S~NL..::9~2~0..!....7~10~9~0c.__ __ Tracking: 
Target aircraft info: Boeing 737 N533AU 

GPS 

TCAS personnel 
1. PI- lJ. (.. 0v I t:./G. 

2. rli , '-H A e ~.- PIE r;z, 
3. 
4. 
5. 
6. 

Flight Crew 
1. JI.Ci(rl B".:.;.u_ 
2. !..li .a Y v~: rJ l.ftJ y 
3. :::ro~o.J fi:.;" A tt 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Speed TCAS Recorder · A+l4~toeal • 4he~:~rsr 

R un s rt ta St OP c omments 
))~/e. ~ U-~board .-_r'? ir...- e n··o ,..<f o2. /.k~JP.J /flvrr .6~ 
,q ~'l:.r-D TO J..l)r;. I I~ . ..- rn Y1FC-?J (j -rc. 

lt.t/25 /-7/Yt:Iak S,..n(OY 7?ecovJ,r+- C IV sJZ J ()Af 

16 3St7V -!IJ Kt£tJFr - -
!62.12C, .o;u..r=- 59te' -
1'7- 3l/NI P /?a- ;.e '-! f:: z. ' 

113'!0"'1 A-s ...e. OFr 
J?/jc;::,. U.P At..&' tJN0 71JI'~ 

I j!J(1@ L (it<J:D, N &- R-r A C( 
~ A 
l \ I 

" ,47)]) 2 !+OU/?..5 ro :-.Yr nmn Ae. UTC l. 

F I L€.<; A ffb:-"1/E'b · 

' 
~ .Z r.5 I G, ; I • F !'X , ,;< E :J) 
q2..r5 16'7/J. F1x /_.7<£7:> 
'1;2.-:r.s /7-@S. Fnr / • ~£.1) 

--

" 
own intr #1 intr #2 WEATHER: Location: A ~Y ATI$ / ?56'i:. 

ale tail# N40 N533AU 
xpdrtype HW4061400 

·905 

temperature 7 3 F dew point 50 
altimeter 30 . 00 in visibility > lt'J nm 
wind Ci 3¢ I __s:_ kts ceiling CIP?Yr Ww ft 

xpdr serial # 92070912 - IZtYOO 

IS 



TCAS II Flight Log 09/.ta/95 
Aircraft N40 Page 1 of I 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honeywell SN 92071090 Tracking: GPS d- f<A "DA?.., 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. earl .:Je·u".c_;,_s/vl' 
2. FbuJ ~·de:. 
3. 
4. 
5. 
6. 

TCAS configuration notes: 

R un s tart Stop 
II f5 'a l'i'> 
1110'i-<Zl 
I I l':>'t0 
/II '53~ 
ll I~~~ 
II I ~'10 

Flight Crew 
1. l-6rr'f Vanllc.!j 
2. l<idt<- /Jt etJ. 
3. $~, 7rHitl1fn 

High-Speed TCAS Recorder. 

c omments 
~ 

Atnv..! T Se--t\ scY" 'Rc! a:rd. £~"' 
T"-KEOfi= 
TA- @ +~4@ CD• 

N4.CD ~ S~¢0 1 

-r:A ~ -(/)3 t <e.: tBCf' 
R.f..t + 

Intruder Flight Crew 
1. 
2. 
3. 

All times UTC (Local+ 4 hours) 

(ASf.-) oN 

·-

(}') 11160\Z 1111~Y' Pd ... r, tll1'E e. h..1 e.~iro {--.,c..u BHliiOIJ @$~50' 72'Hl" ;..LTJ 
I 112.'752 11~1 IS 
z_ ll ~21.{0 II ~2.S 
-:> ll YIZISS ll'-l'-l\5 -.J 

'1 llYtSCl> 115914 
5 I 21/) (fJ Z '1 I~I'.P541 '13'1- Ci' 3, I 1-.JM 
6 12. II ~0 tn-:re~ II II 2., &, N tA 

+ IZ32tC: I 2"3 4 a; r I, ,, 
~-I NM 

6 I'{.. 3"154 1'2..3(:, 19-, If " -:!,I NM U:F'f Si'-'IOr<.F Gtf.JE'Q.A!DI2- 0"-li_'{ 

3 122=7-2 I /'2...38SI I• 3,(/) fJM 
!C i2wol3 12.Y\'2.i I " 3. 0 /....!(.', 

II I '251'2.'-i 130032 
,, 

" 3. NM 
1301'1 s LAN'D1NCr- (Ol hC Y 

I 305"3<2> ASK OfF 

I a/c tail# 

.. 
own intr#1 intr #2 
N40 N533AU 

J xpdr type HW4061400 
-905 

WEATHER: Location: Act 2VLU ArtS ft-(82: 
temperature 51 F dew point .s-I 
altimeter ..:30 . 08 in visibility l nm 
wind 3:20 I 5 kts ceiling ft 

I xpdr serial # 92070912 

16 



TCAS II Flight Log 09/2.9/95 A.M. ...:---

Aircraft N40 Page 1 of Z 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honeywell SN 92071090 Tracking: -""G"-P..:::S~--------
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1 . C:.. a rl Je-z t evsL 
2. ~~'de.. 
3. 
4. 
5. 
6. 

TCAS configuration notes: 

Flight Crew 
1. Keitt.. ~~~~.-.r 
2. Le>~ vei-IA. r+o<t 
3 . .jo\-.,.. Taff-ow'\ 

High-Speed TCAS Recorder. 

Intruder Flight Crew 
1. 
2. 
3. 

All times UTC (Local+ 4 hours) 

Run Start Stop Comments +t lr'lC.Y"O~( cl,·<'Y1~ 
/0 '/{) 0 s 

1{)$'()2.0 !d4r'J?- /(4 + J 107'tftY1 Rl=. f-f 
- -

/ 1?5938 I!Oif/8 
2. . /105'15 

..3 l/11)08 
L/ /lll/06 

6 11'2t/IO 

' '3 11.3 () '/0 

'I 
<I 

!Z 1136'/r 113'313 
/3 !vi{() (!!...5 366 I 6 !JrP K.TA5 

JL/ !1'1828 I 11{8 52-
Js /J'-/9 t.f8 !;5D32_ 

/I 5.<3t 
11.5'-!SS 115532 

It /1JX3!.8 
/.9 1..2 /0 L{() 

/,)) 3~ 3 

own intr #1 Intr#2 WEATHER: Location: .gcY AilS SIERRA 4'/56~ 

ale tail# N40 N533AU 
xpdr type HW4061400 

·905 

temperature If 8 F dew point f'l 
altimeter 3t3 . 2 8 in visibility ___.,/ /!J-=--nm-
wind C.AL.fl kts ceiling <'l~ll P- ft 

xpdrserial# 92070912 IJEL~w /2.,t:;0(J) 
' 

17 



TCAS II Flight Log 9/17/<fs-' :A.41 Page 2 of 2-

R un Start s top Comments 
oJ./ 1.21~ 2' IJ 'lr.J @ 5 39 '2.' g 190 !Gills ' n~@.2-~ Ntn 

1:2. lc!> 0/ !e)l?-32 INTf(UDC:/2. @ - (flf ? 2, 6 ).l.r, ,!., ,;27 (!;" 

I Z 'ZrJ) I 'f_ /1£/( ,f (£. S Tl{ i?.f£12_ FRDft !H. A)GUP 
zz 12 255 rb I 7.. U, '7' 'I /lilt @ 59t::r / ,-: ;9(JJ KrAS ~ ?37 @~<Z IJ~ 
.23 12,7.,"77.. 9 IZ28 16 " 596 7' 19~ II II s.a " Z'i /:?. 2$.58 IZ29'fl-l II 5:381' ;g8; 1/ " ;).~ 

(I 

l-5 /Z.304t/ IZ3f3{p II <;Jt-=1 I::JL.f I ,Z,CJ ' 

,Z(; /~3222 /2333t. ' ..5 '}g z: !E3 ., 3. I ., 

!23638 IJA.5A {:t_ -(!)3 4-_ 150° j_ 5NM 
'l..r 11..3?-3 2 12 380$ IJLf(j) e (3(!) I<I.-15 cf._ l>65CEIJJYIJG-
2.8 ;2.. 'i !!52- N 'ir.J (£!. 18:5 J.<IAS g Gt.3r£.' ·~ 13? @ 3, I Nh! 

IZSD/0 771 <2 - () :r-.J. d. J,~ Nh1 
I 2 5!'-1'-( TA ~ -@'/ t J (j)' 'j }JN, 

I?..S3t;:; A 1.. TJ -ruD6 I A 1 /2s-lt!;6'b C'.fl '-I 812 k71 0 t..J u.J 1{1-/ _b!!,__SA 
2') 125/,. {) </ IJI/0 ~ 595'1' d 18'i k..r/1.5' 

J3o318 !?tUM·£ 1D N!l..S/1 JNC-Pc.AJ5S FJ:i.JR1 (j), f 1ZJ /,If; JJM 
13 0_9 'ft.( 1/'/J\ ,f£dCL£)J 

.36 1310'2/ 11'-lfJ@ 59.5'1 I 1. Sft:e·D I A.0'<6A.St:"S FROm 182 ([;, 2/)f) Kif.S 
/3/1,3":/-- Kf.JIJ6E 70 N II r; 1J. I tJCR&Sf!S Fi?Oii7 (JJ,:; To g,r;; )J~ 
/.3/73a> A SR.. OFF 

'ZYJCK UP FIL£5 
/3203/ A5J!.. (),I.} . 

1/PPR..OACH .t t A IJ'D ti.JG-
/332.'-/~ A SR. OFF 

-

. 

:-~-· 

18 



-
TCAS II Flight Log 09/23/95 PM 

Aircraft N40 Page 1 of I 
Test: NTSB Flight Test 
Area: 
TCAS hardware info: -'-'H""-o'-"ne,_yw...,_,_,e<!!II....:S:..:.N~92::.;0""'-7'-'1'-"0""'9"""0 ___ Tracking: GPS 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. PaU-l C2 ..._, c.lc:. 

I _I Q_).. ' 2. r(. ·~r'\o-e.-\ re ;,.. 

3. 
4. 
5. 
6. 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Sped TCAS Recorder, All times UTC (Local + 4 hours) 

R un Start St op c omments 

15~55 -n:..~..con: 
t/) lo"t:,_Y(l) I~Y";f-"30 ALTtTJDC !A ,e_spc;e;; Ct.:..- 131Z411 otJ 

ISSOY5 1552:0~ 
i~5809 I~ II.. 2.5 

IG,'!+I'l u, r,J!:,' 1'-.l(-

own intr #1 intr #2 
ale tail# N40 N533AU 
xpdrtype HW4061400 

-905 

WEATHER: Location: ACY A TIS IS 56 i: 
temperature tJ g F dew point __:L/~8"----
altimeter 3J' . 3S in visibility I fJ nm 
wind .E- b {) I ..!:f._ kts ceiling '71 ¢'¢ ft 

x~dr seri~l # 92070912 cJ'u.!"/ 2.~ SCATTEREl) 

l'i 



TCAS II Flight Log 09/30/95 
Aircraft N40 Page 1 of I 

Test: NTSB Flight Test 
Area: 
TCAS hardware info: Honeywell SN 92071090 Tracking: .::::Gc:...P.::::S;..__ ______ _ 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. Ca ..-l Se"Z-• ..,.-.,I.c .• 
2. p,.w.\ &~ i ck... 
3. [\1\;ch~.J,. ?<?.\.~"""• 
4. 
5. 
6. 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Sped TCAS Recorder .. All times UTC (Local + 4 hours) 

R un s tart s top c omments 
103336 A ,.,_ c: Y.;. It t~-'Of St!.- I? e tc· t'lli, ~ ( Ase) o~ 
/0 3~3 5 Tsku-fl roll 

I 10'/2;,() JOWif2.. N41))@ 5.!)~£. 1 J,. 183 ,1(.'1;$ • 7-J t- @ .v, f!) Nm 
2. It> '16tr'<~ 1~'/8()0 -10500'1 JC~.S Rect:.t..e) 
.J II) 1./9 3 :r !t>SISI 11'/(J~S-942' -Wsi<..AJ' ;n <f 411 /JM 
4 !OSSS3 /OS~$0 Al'l~@ 5942' J I I<. AS· 7-' re s. e ,A}fl! 

Z>IFFICOC/IH Wt1"J.I J<tr:;;tr S /n DK.E. G£.tJE /2.1«0/i'!. 
5 ;os::;.ss 105833 
6 110?--Zt/ IV¥~@ 5.942..' J. I!'Bf<'IA[' d 3t/J 0 1dt6Hr .BANK.· 7-3?€ 8.2..NtYi 

~"~ Smo;u:; 5e:IJ££A. w:.s O.J!.. 
1/IOI..fO: N'IOtk .5~ ¥2.' & /91 KIAS • 7131-@ .J. 9 /..I /1'1 
!I !C. 30 : ;V'IOC! .5:J.5g' & 189 K:rAS· :nt-@ <)/,2. AIM 

/12().55 No/0 J)euee;si!s ~f./.,1-..Je, .,.:, .SGIC./ 

11210/3: NFW Ftt-E Sr.:,Ji.rt: o 
:: /IZ.; ·~ N'lo € 61/(J' d r't:.. j!.£~~: 721@ ,-:;9 tj;; ... 

II '{'J.L.t!• rctY.s RFCYC.- f b 
1!59'79 /I'{ (:.35 A/II() /I.) .:Jt:., t./!;:'1 ~1-)1< 

lt«JIS · NeW Ftl-~ .$' r IU!. rF b 
B 110 Z.Sif /20331) N'-10~ 566o' l 190 k.t:'AS; ::t-3 r d!! 1 .o Nl/1 
!; ;;; O{.(JS 1.u:ur N<IP r!1S99"J' J,. 21>1 k:nu · ?3?@:2.4 tJM 

1.2.1316 ~F~t.~re?> C()/2. V US ()/(_ 

f2.1~33 iA (jJ + flXI> l. (}) ,£3 NM 
1:1. Jl)3~ 1?14 .,. 

/2235:J ASR OFF 

·' 

lntr #1 ··-own intr#2 
ale tail# N40 N533AU 
xpdrtype HVI/4061400 

-905 

WEATl-IER: Location: ACY JiltS m956i: 
temperature ..5"/ F dew point -:-::Jtfw9t._.._ 
altimelier 3/Zf .]JL in visibility f m nm 
wind 3 C,[! I ~ kts ceiling J :r ~ ft 

xpdrserial# 92070912 tCI/rtt:fi!.t:?.D .. 

20 



-
TCAS II Flight Log 10/2/95 

Aircraft N40 Page 1 of 1 

Test: NTSB Flight Test 
Area: 't?<;;L..A VJ~~~ "Cf..Y 
TCAS hardware info: Honeywell SN 92071090 
Target aircraft info: Boeing 737 N533AU 

TCAS personnel 
1. H:wl l.Si.l..l' cJc.. 

1\l --, .j.. L 

2. '''I ~4 1--'.,e, r• 
3. 
4. 
5. 
6. 

Tracking: GPS &, N I IG.E 

Intruder Flight Crew 
1. 
2. 
3. 

TCAS configuration notes: High-Speed TCAS Recorder, All times UTC {local + 4 hours) 

R un Sta rt s top c omments 
"-JY9 A I <: c A I R(W~Nri. T£:AIJSPOIJbE.e... OFf" 

1'-1"3.5 TAKE. OfF 
~ 

C1R.Ct..lt-.IG- ow:;r'- "D€~.-,..,w;..f<.£ 'BAY WAITING-~ Ce:iJ.D£? Vouf 
15rtr3S A:;;;e o"-.l~ 

TA 0~ "-' r....s" 1\ q2c f' ~ fi 
0 !5i2. 

"' 
c.ao~n,,;&. .lr 

N41.D @ 20CP I< IA 5 .L PA LT-:. c;, 9So/ 
INC~Ed'o..SE + ~ f j2t;VE.~L 

IS" !5'10 E.N'!:l OF C~'LtBefi:TII.V 

' 1'5 l'.:f-2.5 .<: /i, c .:.e. ov 
n~GE"! S t.D 1).) L 'I I N C..f<.E.f,.S! fJ$. ~fJ6E ~.HrN"D N'V0 
15~59 ':l. 1'1\>!.ES "Bel'+ 1 ~>Jb N !.fill 
I S22.03 4. 3 MiLES. "E£HIN'J) N.4(]) 
152401-f 7' Mtt.£5 "bE:~ lrJb N40 

I S'243<b S!'ADI:& oFF 
1 sz.r · TC f..<; J)(t'('f'.. t2..E.c.o Q].)££. F \ \..E. K.l:o'5E.\ 

2. ( r: ... -:: <" ;• ... 
...; ;.-'- .._, ~-~c_- K :..)l.: N~Sf>.. f\ff't..::~t\41"S F~rt j C:./""""' 

-~-
()I" rJ u '!' 

+ . >N<:fC-f.'!--!1' +' Tv-<!.l I:- "<::> ll<J'I'I'C'" 
IS3o3B .Sh\0~ o>J . ' .. ~ + *' R'i.Vc:f:sf:.L ~ :nc:~ • cca 

l53H8 SMOKE Off: ' 

3 I S'ii]l ¢!(/) .._ cR.css ~ + QGII ~ ~26-61' AJ.16A.:b Dif:.- #Jt.l(A 
. it~ 'I:>E.DPPci:> ·IJ €£,.'( W>IL ID N"fr.D 7 -:;r bf,O/'f&:> \ 

/S>.i';,$2. SMor<E C"-1 
IS\.{8 I C> s 1"1\0~ "- 0 p.~ 

1.-f JS5~4'1 SMOKE OJJ • ,...,. ... : rtJ e. ru· ;,s E ..)> • ax_ · A'.J)f3<£M s w I .5/AC#: £ • 
\SS3 reouw, w 11""1-t 2_)6-'J.tr 5.Mor-l t'".-E:tli. ~-r-0~ 

I 

'lf.:,mt 7.. t LE?'f .''~MOK!i_ Tt>Wrt> nff ~ ])Affi. Cl'l!.l..E:C:nntJ <:1'"0 ff'E:'l) 

.. 

own lntr#1 intr #2 
ale tail# N40 NAsA- N Lf':J 
xpdrtype HW4061400 

·905 

WEATHER: location: ,~C.Y ATIS Go1..r {35br 
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FAA NIKE Tracking System Plots of Flight Tracks 
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FAA Letter to NTSB Regarding CD-ROM Data 
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us. Department 
of Transportation 

Federal Aviation 
Administration 

OCT 13. 

Mr. Thomas Jacky 

-
Technical Center 

National Transportation Safety Board/RE-60 
490 L'Enfant Plaza East, S.W. 
Washington, D.C. 20594 

Dear Mr. Jacky: 

Atlantic City lnt'l Airport 
New Jersey 08405 

Enclosed are the five CD-ROMS, as requested, for the U.S. 
Air 427 accident investigation flight test program conducted 
during the period September 26 to October 2. Data for the 
two single aircraft flights of September 25, are not included 
on these CD-ROMS but are available if required. 

The data comes from the five instrumentation recorders aboard 
the Technical Center's Boeing 727-100 (N-40), the ground 
based radar tracker and differential GPS reference station. 
The file named "README.lST" describes the content, format, 
and naming convention for all files on the CD-ROM. 

A sixth CD-ROM is being retained for internal FAA Technical 
Center use only. Additional copies will be produced only at 
the direction of your office. 

Enclosures 
N-40 Flight Logs (1 set) 
CD-ROMS (5) 

cc: 
ACT-370 (Keith Biehl) 
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FAA Document Regarding CD-ROM Data 
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Readme --
2 October 1995 

This file describes the structure of the data and file formats on this C.D. 

DATA SOURCES: 

1. The Aircraft Sensor Recorder (ASR). Parameters fran the TCAS 
traffic display, Air Data Computer, Radio Altimeter, Inertial 
Reference System, Sperry Gyrocanpass, Magnavox MX-7120 GPS 
(center antenna position, l, Angle-of-attack probes, and Total Air 
Temperature probe are recorded. 

The GPS was operated with differential corrections received fran a 
commercial source (DCI, Differential Corrections Incorporated). 
These signals from Philadelphia (Baltimore?, 9/30/95) were received 
except at either end of the testing area. 

2. TCAS II. Track file extracts from this sensor gives range with 
accuracy of better than 60 feet. 

3. Magnavox MX-7120 GPS (Left and right antenna positions). Data is 
recorded in Magnavox fonnat. Can be post-processed with differential 
data for improved accuracy. These receivers were operated without 
aD¥ real-time differential corrections. 

4. Differential GPS receiver (ground based). An Ashtech Z-12 receiver 
provides data recorded in raw Ashtech format and RINEX formats. 
Position of reference for this data is: 

N 39e26'58.72625" Latitude 
w 74e34'00.04518" Longitude 

10.95 meters Height (ellipsoid) 

5. Nike instrumentation radar. Data in Latitude, Longitude, and height 
above IM8ll sea level (JISL). 

DIRECTORY S'l'RUC'l'IJRE : 

092995.TST 
ASR 

BOEING 
NASA 
SOURCE 

All data collected on September 29, 1995 
Air=aft Sensor Recorder subdirectory 
Extracts of parameters at sample rates specified by Boeing. 
Extracts of parameters at sample rates specified by NASA. 
ASR data base fran which the BOEING and NASA llllbdirectories 
-re created. 

DGPS Data files fran the Ashtech DGPS ground station. 
GPS Data files fran the left, center, and right airborne GPS 

receivers 
NiltE Data files fran the FAATC instrumentation radar 
TCAS Extracted data from the TCAS track file 

l"II..Z DESCRIPTION: 

92951040.l"IX 
\\\\\\\ 

"""-­'"'--
File start time (ZULU) 
Month (Hexadecimal) , day, and year (MDDY) 

This file contains all data fran the aircraft sensor recorder (ASR) in 
ASCII fo:tmat. 
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Readme -

******************************************************** 

92951040.ZIP 

FIX file compressed using PKZIP v2.04g. 

******************************************************** 

92951040.RED 

Extracts from the aircraft sensor recorder and are in ASCII format. same 
format as FIX file. 

******************************************************** 

H951002A.NAS (or any TCAS track plot file for Mode-C targets) 
\\\\\\\\ \\ \__ Designates the target aircraft (NASA OVN-10) 

\\\\\\\ Session A (1st session) 
\\\\\ Flight date (YYMMDD) 

\ TCAS Sensor (H=Honeywell) 

OWn Aircraft (N-40) 
15:10:51.4, 2561.540, 6964, 
15:10:52.6, 2562.600, 6964, 

Tracked Mode-c Aircraft 
1, 1 0.600, 6148,138,,,,,,,,,, 
1, , 0.606, 6170,138,,,,,,,,,, 

\ I \ __ I \_1 \ \\\\\ \\\\ \\\ __ Bearing Angle (0) 
Log Time System 29.92" \ \\\\ \\\\ __ Altitude (feet) 

(UTC) Time Altitude \ \\\\ __ Range (nm) 
(sec) (feet) \__ Track Number 

··················~~************************************ 

H951002A.737 (or any TCAS track plot file for Mode-S targets) 
\\\\\\\\ \\ \__ Designates the target aircraft (Boeing 737) 

\\\\\\\ Session A (1st session) 
\\\\\ Flight date (YYMMDD) 

\ TCAS Sensor (H=Honeywell) 

Own Aircraft (N-40) 
15:14:32.6, 2782.660, 6988, 

Tracked Mode-S Aircraft 
4, , 8.154, 11900,118, DES, 

, I ,AB2B45, 
15:19:15.8, 3065.810, 

, , ,A3E273, 
6892, 43' ' 31.110' 2 200 ' 27 0' 

\ I \ __ 1 \_I I \ \\\\\ \\\\ \\\ \\\ __ Resolution Advisory 
IIIII/ 

Log Time System 29.92" I \ \\\\ \\\\ \\\ __ Bearing Angle (0) 
IIIII/ 

(UTC) Time Altitude \ \\\\ \\\\ __ Altitude (feet) 
/IIIII 

(sec) (feet) \ \\\ \ __ Range (IDII) 

IIIII 
\__ Track Number 

******************************************************** 

9275C737.NI!t 
\\\\\\\\ \\\ __ Designates Nike Radar 

\\\\\\\ \ __ Designates target (7271737 /NilS) 
\\\ \\ __ session •c• (3rd session) 

\\\ \ __ Flight Date (MDDY) , Hexadecimal Month 

42226.000 39.457152 -74.639644 266.0 
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Readme -
42226.100 
42226.200 

, __ ! 

39.457152 
39.457151 

, __ I 

-74.639639 
-74.639644 

\ I 

265.9 
265.9 
\_I 

Altitude 
(feet) 

Referenced to MSL 

Time of Day 
(seconds) 

Latitude 
(0.0) 

Longitude 
(0.0) 

( Local Time) 

******************************************************** 

DGPS Files: (Ground Station) 

S_REF095.270 
E_REF095.270 
B_REF095. 270 

\\\ \ \\_ 
\\\_ 

\ _ 
_ REF2701.950 
_REF2701. 95N 
_REF2701.95M 

\\\\ \\_ 
\\\\ __ 
\\\ __ 

Site data, Ashtech foDII!I.t (ASCII) 
Ephemeris data, Ashtech format (BINARY) 
Raw measurement, Ashtech format 
Julian date 
Year 
Session 

Observed data, RINEX format 
Nav data, RINEX fonnat 
Meteorological data, RINEX foDII!I.t 
Year 
Session 
Julian date 

******************************************************** 

GPS Files: (Airborne, N-40) 

M950927A.GPC 
M950927A.GPL 
M950927A.GPR 
\\\\\\\\\\\_ 

\\\\\\ \\ \\_ 
\\\\\\\_ 

\\\\\\\_ 

'--

Designates Left\Center\Right antenna position/receiver 
Designates GPS file 
Designates session "A" (1st session) 
Flight OAte (YYMMDD) 
Designates Magnavox MX-7120 Receiver 

Recording foDII!I.t is mixed ASCII/Binary and is defined in the 
operations manual for the MX-7120 GPS receiver. 

******************************************************** 

Log files: 

LG9265AO .BMP 
\\\\\\\\ \\\_ 

\\\\\\\ __ 
\\\\\\ __ 
\\\\\_ 

"--

File is in Windows bitmap format 
Session "0" (first session) 
Morning session (P•afternoon session) 
Flight date (MDDY), Hexadecimal :axmth 
Designates flight log file 

******************************************************** 

Aircraft Sensor Recorder (ASR) documentation: 

Detailed description of every record type in .FIX and .RED files. 

ASR_DOC2 • BMP 
\\\\\\\\\\\_ 

\\\\\\\\ __ 
\\\\\\\_ 

File is in Windows bitmap format 
Page 2 
Designates ASR documentation file 

******************************************************** 
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