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FAA Bocumentation of Wake Vortex Flight Test

ACCIDENT DCA-94-MA-0786

Location : Aliguippa, Pennsylvania
Date : September 8, 1994

Time X 1904 Eastern Daylight Time
Aircraft : Boeing 737-300, N513AU

GROUP IDENTIFICATION

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

Chairman Thomas R. Jacky, NTSB
Member : Bob McCulicugh, USAIr
Member : Keakini Kaulia, ALPA

Member : James Kerrigan, Boeing

Additionally, the following persons participated in the investigative effort:

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

SUMMARY

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 rutes (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 Pitisburgh. The airplane



was destroyed by impact forces and fire near Aliquippa. Pennsylvama. All 132
persons on board the airplane were fatally injured.

DETAILS OF INVESTIGATION

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

Smoke generators attached to the underside e of each wing, near the
wingtip, were used ta mark the locatio of the 727's wake. The generator employed
Corvis Qil {(pumped from reservoirs in the 727'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 Il 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 pravided 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.

Tom Jacky
Aerospace Engineer

Attachments

727 Flight Engineer's Notes

727 TCAS |l Flight Logs

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

727 Flight Engineer's Notes



NTSB WAKE VORTEX

1. RUN # 2 DATE: _O0F9-RA7- 9
3. AIC#: -0
4 PIC: B aArd 5.8IC: _flow Ao 6 FE: Ir2AL7s
1. STARTTIME: 0944 8. TAXL: _AP83  otten N il
9. LANDING TIME: /71 %4 10: SECURE:
., ) ST
Jndfo »= "11. ATIS T/O: A?dw, /3 00 ;e T RU-Y Sdoz
* rd
WIQ
trfe Uy 12 ATIS LANDING: Lwy /13 H0U Sh g5 0 R50-C KT 3003
Fd
13, AIC TAXIWEIGHT: __ /R 7, &
2w, 76,757
TIME FUEL WEIGHT REMARKS.
SO0 T sreer Foa) 3 /el LS Ll Foe Allealons S ou| 7ot
o /7 30.0 <85S Sortons | o7 Lo B0 Avas 5300 OF Z2R0H spard pvos | F5voci
Ot E 28 #ES S o o/ OO A SR Ar08 T ot Cowsdtiuid BT yar-til
(0.3 S RE O L85  Snrg p#f rIorF Lo /] By fIavre Nowr s Zsvok
2073 RS,/ LES Somp O S5 ST IV STem MpreTl D0 Soxyd L300k
L0057 AU IRBS  Smg an) I90 7% 0072 c0dO CIAot:
/OO0 RY S LES  Comy (fF /5048 Lot QF A0 Fp ) Tp 244 Lo 224 3 —
2008 X 3-748S  Sowp o) P0HE]| Sroe 2O T Syt AIORAY 2305 ¢
/S Y AR 7 ABS 5 p 00 [/ PonS | A ke S Sousk oF sley e JROE.
17 Al 22 . 5LBS  Soto ou /504E] e AR ¢ ‘
L AD LAOof syt AL FABS  Swo o /500R) Lis Zir) 0% ol Bemavay
JOES 8508 Ssmore 014
/7 00 TS5 Siweter o4
/G (X0sinrs  Sburofs fpalos o v o Tipan



NTSB WAKE VORTEX
1. RUN #: 2 pate: O R79S
3. ACH _A-Y0 X0 Bv of 744 L2y
4. PIC: _ o4l 5. SIC: 6. FIE: T 2 A 477
1. STARTTIME: __ /%05 8. TAXI: /Y0
9. LANDING TIME: _ /347 10: SECURE: ___/ 59 7

/94

Sou/#

" P /9(/
Vo £ 1L ATISTIO: _Saos O Ay Ay Y Firrrd PR O A7 5K
. Femyd ADotw LT rw
vfo /°° 12 ATIS LANDING: ey 75 2 XEFY w)fﬁ—» 7
13. ACTAXIWEIGHT: /X 55%
2,0 Ty 75Y
___TIME FUEL WEIGHT REMARKS
7Y/ 330 Sw ad Wrs? grsere Zp ok cordy 733
/Y R0 320 Sar0_ 047 U@ & 20 O Souvrd 7o Aot
/Y27 347 Sare Lol 7o ADPOCLIP 2N BT T3lw A L7
/¥ 3% 30:3 Smo g BT 70,8 [BSATS Month WIQ o TRREL
I3y RGle Sz, _
293G 9. ey /0.5 JE84TS pacr Pey Nyors 408
Vi e 4 - o 255 Sro GEL ) Sport o RSy .
Ve =T 4 27:¢ Sy g /0.5 paf Legs 7 P07 Loas P
N4 29 2 Ry Dze 7o .5‘5‘004.(7'/67/-’65/
£5.00 22/ <o & |sSrmer (U ro sy 000 04T,
(5 OB fecwrd 28.7  Swo T6H (Urnte 75 /2.5047.
INOY  Liwe il Al 7  Sorg 0 Sourt Quiiler 129
Z DL, Rl e Serg g LUL ST (20 Dogwo To &0 oQ
fo) r) £k P LEO ARG, [ Coto ¢ I Levid 624500 Soorisd Toa) Airrd
L D87 Kevid 2,554 | AN, Serp g0 OLC w125 Dpawo 7
[/ SAY heehd £.5 547 RS 3 S arey AFE PRy e yrey
/ARG OBE Leoad |R3L Sra OV | feppd LOF Nordrt Seciad
/513 Ao Lepwd Q3%  Swyoff Lorid_g7” L2 S p9LTT
7<77S 57T SOAT
/Y30 785 % Sow OA ﬂmwwj
/%3 (5% Smo 9l
/ 3"‘.’00 40 Z Sor76 a
/ N3/ 3357 Sww 0,4
/ 8.5 Q&5 swe Ol e,
-~ - 5 .’
/3523 Q27 Swo 04 S



RUN #:

3. AICH: /1/"5/0

s rc: A é%/z/

NTSB WAKE VORTEX

s. SIC: ,07/4»/// .

2 DATE: OF -2 & G5

VETar 212y,

6. F/E: 7?/ ///-7/74

7. STARTTIME: (0700 8. TAX. O70(
9. LANDING TIME: 0706 10: SECURE:
&vs AL
wto & . ATISTID: g8 7 toh320-5 7 300Y Hipr. LWy %
P 1b “ 12, ATIS LANDING: £/s -4 Tz &4 SRET s ,?AJ] 3,
13. A/ICTAXIWEIGHT: /.29 58% —
zied 7&75Y
ﬂ’/ﬁa‘?/”/’”‘« OZ/& @(-,mo E7 JIE Sourh 7o T S B ) @W/ﬂﬂ%
TIME FUEL WEIGHT REMARKS
0 7l7 Lo pat 3.0 LBS 6300 24T | Toend woerl Leped s Ao V/BARS
! 0229  Semy off  130.4 485 L300 747 | furkd  Bperd s , o Ser7y
0237 Srg o</ 30.4 L4328 L 300 2247 |t X sttt HOE 2 5077
iy, Q%37 Sma ou 2.5 8S £, 3060 67 V bepek A srRT  Done /J.'ly / Sor7lS
e o238 Sy s£S |39 748S L2008 | dvad Noerd 108 = L5047
0 20 S8 ond RPN ABS & 300 T Vvl Soord HOC ¥ mdis Do A 75025
g 2YAR Sarg  0Ff 2 9. 34435 ¢ 3007 oo 75 Sourd Ao/
o743 Sme o §. 7 L05 & 3 BUALT | Sourssod J PBA7S
O 75k Sing g+ 7.8 <85 & 30¢ 47 | Sawrh 4036 /oA
0 25% o770 G As ) 2BS G FC0A | Saurd iIC RS . li- Socrd CT / fo 475
e ;’/;/;g 0 0Y sy 0rS C.F 4435 & 2 00T | Foe s 75 NorA
e pwar Vg 51 /0 Siho_oA¥. 257488 G 3 0087 VRbwtk Noors 408 3500 S PCY L IoHT
o de | e R0 S0 pA A 2 RS £ 30087 VLepud pieg 2 atortsy FIOL LFos
&R < g cfF 23 5 <85 306217 Vo 7o F500 4T v Fi Sa et it T
w srdld | g3 2 S ixg A 22 7 2588 800 24T | St T Saurd D0 250 T /5075
0% 33 sy g i, Jsr2dpryD /D Lisr Comy 0t
053N Smg one Yoih] overt xcxao,L S B sr o i |(Worle P Doco+T 2P0 #7S
03¢ S0 g Mo\ )2, 485 FooondT | DL B 5500  LevaX ol /?J‘A_'f_s -
2 5,—/,3/5 CS53% . Sorg 0w 220  (Hed & 500 (Kot Jy 6500 Sootdmd 155678
e o5/ Sy gl 0. % FoeuMeprd roFoo 20 \EEDAEERCY Aot A VLY s
oz;j"} Smo TF7 00 . Fonid L AU uS urentns To AC
Smafd-“ g4 % /éé”/”/’;’””‘j , /
o735 = S0 -
07%7 - Do/
o757 - S0%
o706 = 507
0 5RC = AST
0538 2 /5 70 6
ox37 - oS5 7

Somorta- &Ry



NTSB WAKE YVORTEX

1. RUN #: 2. DATE: OF 585
3. AICH: A U
8 PIC: S Al s SIS C 6 FIE: TR 77
—
7. STARTTIME: _ O8 35 8. TAXI: Oé 3§
9. LANDING TIME: a ?—9 3 10: SECURE:
, #7 Y
vfe DI ATISTIO 30 O 30y Loy 3
- 2 e
v /YL ATISLANDING: __303% 020~ s Lhrys/ JER IO
13, ACTAXIWEIGHT: _ /X%, 5§57 V4, ZE a7l 95
ﬁf’//é’,@;/mm CovofT GO0 4SS GgvsT
TIME FUEL WEIGHT REMARKS
» 0857 Swrose 9+ | 30,5 L300 /90 £H Sours £N0 Mopehty  FEmid st Soae s
L 6703 Swone a7 | 300 L3oo  foun/s WL 22,048 Soord oy '
1704 Semort_oa) | 37 & L300 50575\ 2 arndets Soort of 4t
T 0 707  Ewormts oz | 29> L 700 /IO ATS | 0 prrides cpophl Y
070 ¥ Serrota om0 |29 Y L300 15075 |£0S pondus _chfyxjgy
i 3 742 Srorete A | 290 GROC 94055 | 5O romikdeS yizrg, gFuress
07273 ot o |RES (30C S IenS 27 20 foS abardls siEYy
277 Srest o7y | 25 5 L30e 50T 27 miec Adperl g s
7/C e A58 L Tow  FEeAT /RS st frash c//t‘//
7/ St oz |28 3 C0C 4073\ Rlos! Al S Mottt Tt T AinSou A
¢ 229 SekeAr Pk AG s Lo Foe 15075 | Gotad Ay Soprd /uad
e d®) Swrpbe o Zr | 325.¢ CoPoe  SPetri iR SBudl” oot 2R Sapess e Sonid
(2775 A9.0 L3CC /B RY 52T s P T b Alowd) 5 0 Lo S ety
i I8 Srene s #Logsd |93 L30C 2 S0 a8 el TU 57500 somA LR, @OGO Y
7 51 R 29 & (500 fF6rTE| OrC Fo 3K0C ylork o2 | yoo)
So0¢ r 235 (o300 50/ R o1l EDi oide AIrerd }//;c} -
90y z2.& L ROC pS0PH| Torend _FBonsi Souph SOC, 2 3deme Mtk 3T
Q&R0 R1J G200 SR T AowH At B Qopt 7l P
377 )& 7 5506 L7 | e Tour 4 A5 Dt Arrts jzﬂC‘/
Qferw /6.0 LFod (2AL L rirtvon. R0Ad OY 16 Frpesr bl 0
 Semoss” L I j
! ORI 7O To O Nowid Junw /zf‘f_ LA G Ces/ pen

AN L A WA @ Souwrd e e

0803 502 @ worrh roens g 3T
OFA/L 5 / 7 Surh Tuerd S BT
Nk T/ An 7 7 ALzt Triitg, AP T

A v Rgand e ne

o) o7 3P0 A / i

@jp/ﬁc fau/)

I Y AT
20 L apsn X/cve//

sy 87 A



H

X X

v
abke”

2
~r

1. RUN#

3. ACH NSO

. PIC: /4’4/}/0/4/

/S RO

S

7. START TIME:

5. SIC: ,6//."'%’/

NTSB WAKE VORTEX

2. DATE: OG- R5-55
(;U/J/-'://f/;lj-

6. FE: F2AA77
e

8. TAXIL:

9. LANDING TIME: /.3 7

10: SECURE: /RS 5

Css @ o0
11, ATIST/IO: 8 L& 480

VTS
/0

yorya

TTE DA S,

ﬁdly

12. ATIS LANDING; U550 -/%

/3pvy 2t

L7 503 G L& T

13. A/C TAXI WEIGHT:

554, . Z R

/25,

[l et

P 559

LoD+ S50 4TS

TIME

FUEL WEIGHT REMARKS

Yt il 30: &

GBO0 /8o 7S | Sperdsvcnsd To e Foudd

(253 3¢ 2

L300 S0 S| TEEU AT s Saprh of A7

/9 250

Lo 360 /50275 | e rre Foitas Bl fomois £rx

R Dt Abeis o A
frwadr st Ol Fas TV

SARET
Qo LY

N G‘/;/
/X OS

Pa.%
VEWZ,

'8



b /

77

NTSB WAKE VORTEX

1. RUN #;

3. DATE: ©5-5077]

. acs AV
4 PIC: L Aot 5. SIC: el 6. F/E: T les o

. -
7. STARTTIME: __ 96 RS 8. TAX: ()G J A
9. LANDING TIME: __ O5 R 9 10: secore: O 737

oD
1L ATIST/O: @</ 230 2¢0 ¥ Axry 2/ Jeten 30
i Ve
12. ATIS LANDING: 2425 24 4D e -C Zos/ /?4&75: 7/
13. A/ICTAXIWEIGHT: ___/ B 7 O°§8% (4. ZFw: PCISY
Cord @ OCys [I 53 11 875] 7
A (ool rierrew e Levad @ oo 7
TIME FUEL WEIGHT REMARKS

Gl 50 3/ & Gt £7 SO 30074 ST, (Syad mld o Goa el H0
o L7 30 i r G Apedls Lrerd
[N B X P 02_12- dé‘-\.} PP e ST Seades” .
(g 7eH SeFew Jp SOy LeB0g ST Beurl LIS Fadepar]
) 206G _ AL C i ot (ra s LDt (a0 cdjf&;"#)«j
e 277 ClyerCe o3 A5 2. gseo £ fSu £1S
1 7RO AP O Ao mise 76 ShoAt D sppad Shord e

O 75 Fued Newsd Y X Frd e e Mo

V£ 300 7 /50575 s

O 7257  Abrii 00| Dluc L5500 Lot 229 LR sl
Q 5/0 Ll v & R2.L
0522 ARrD A Soarsr sl
Swzcre o Sopes OGO = Jod % A )J/;’-‘“b/n‘-lf
| . @7R8 es % %
ST : 0735 s0 % ‘f
L a7v7  AsH ,
}
o 757 oz o ?

A



NTSB WAKE VORTEX

1. RUN #:
3. AICH A YO

5. PIC: AL

5. SIC: Ll //ﬂ/{(

2. DATE: /0-OR ~95
ST fr Fg bl

6. F/E: ///;'///li ~27

7. START TIME: /0 B8 8. TAXI: /037
9. LANDING TIME: __ /o) /2 10: SECURE: /R 20
AT Zmp LEw) Fend D 23
JUFo ~ 1. ATISTIO: _KRF98 L2 55 sooo ©  QAre -5 K
_ Yed
0 L 12 ATISLANDING: ¢#s  Fo. & 25985  Jowy 37
13. AJC TAXIWEIGHT: _ /R 9. 5°§% W, ZFEw:_( 995
T a4 0fF  fowsd 23,000 L85
Coadizenton. A5 bl /70
TIME FUEL WEIGHT REMARKS

O opeP | L0670  Sero 0 MU T R 3
723 Simo o 17230126 &

000 €7 vy p U Jord 7o  LRAsT
Y

Cortyo VL 3L ¥ o< 2. 0 ‘ SR0 ‘& PoefF;
Y3 Sow pe 23 7 Joo0 RS0 4578 /35" O,

007 ord @ s

75 7 37
Gt % i dd
0% SRR

/226 2
42 3

5 s SOTO ,
Jrens 1938 188 3¢

g



ATTACHMENT 2

727 TCAS Il Flight Logs
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TCAS Il Flight Log 09/26/95 A

Aircraft N40 Page 1 of 1
Test: NTSB Flight Test
Area:
TCAS hardware info: _Honeywell SN 92071030 Tracking: GPS A RETAE

Target aircraft info:

Boeing 737 _N533AU

TCAS personnel

1.CARL JEZIERSEN

2. PAUL Ruick

3. MicrreL Petes

LRSS

TCAS configuration notes:

Flight Crew Intruder Flight Crew
1. KEITH ZVE W 1.
2. LRREY VANKZY 2.
3. J0d TRTHA 3.

High-Speed TCAS Recorcar, Alltimes UTC (Local + 4 hours)

Run  Start Stop Comments
14930 AIRCEAFT Semnsop. Ezcoerce  (ASE) o
HEC1F TRLEOFF
1% 30 ALT= 1LOTD
122330 ALT = {3¢uf
{ L2350 MHPD (B 2o KIRS 4 Fow ]
1251 MiSSioN  TELMIWRTEL T™JE TO PooR NISIBILLTY
\2533&| ASRE  CFF
own intr #1 intr #2 WEATHER: Location: ACY ATIS  ALPHA vsez
alc tail # N40 N533AU temperatue GO F  dewpoint S8
xpdr type FWa0571200 attimeter 25 . 94 in visibilty ___/@___nm
905 wind 232 / & kis ceiling VAE 6E¢ ft
| xpdr serial # § 92070912 :

|12



TCAS Il Flight Log 09/26/95 A4

Aircraft N40 Page 1of |

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

TCAS personnel Flight Crew Intruder Flight Crew

1. CabL JERIERSKI 1. Keth Biekd 1.

2. PauL  QuIcK, 2. Larry Vantioy 2.

3. 3. John  Tatham 3.

4

5.

8.

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

Run  Start Stop Comments
|6SQ4S Airevatt Ervsor Cecovder CASEY oM

MisSior  ARBRTED DUE 7O VegeY /O0A~
V/S/é?/u'r/ EONDITIO NS,

own intr 81| intr #2 WEATHER: Location: ACY ATIS /63R Z

alc tail # N40 N533AU temperature _67 _ F dewpoint __ &6/
xpdr type HWA4061400 altimeter 29 .93 in visibility ___7/# _nm
pertyp 1905 wind 249 1 _[& ks celing 728

| xpdr serial # ) 92070912 SCATTERED

13



TCAS Il Flight Log 09£#95 4

Ajrcraft N40 Page 1 of 1
Test: NTSB Flight Test
Area:
TCAS hardware info: _Honeywell SN 92071080 Tracking: GPS A FTADAL

Target aircraft info:

Boeing 737 NS33AU

TCAS personnel . thht Crew Intruder Flight Crew
1. Carl Jeziensk Ke . Biekl 1,

2. Pasead f{uo/g- g > Loy Vankey 2.

3. Meha eiri 3. John Tatham 3.

4. Abn Pechinsli

5.

6.

TCAS configuration notes:

High-Speed TCAS Recorder, Alltimes UTC (Local + 4 hours)

Run  Start Stop Comments
/35/8 AiRCLRET SEMSVR frcok DEL Y
/e 52 TRECOFF
- HP6Y2 THA @ -2 <& 6 MM
(90725 A ¢
O _1/909/@ /%7120 | pcTimETEL [AIRSFEED  CALIBERTION
/ | /Hi@g2F |14/55F
2 | /419051143625 NP @ 14 ¢¢’ A 190 £IAS
/93838 START NEW FILE
3 [ /49928 NYO @ 200" 4 /93 KIRS
150332 | INTRVDER. @ +oov @ grNm C@° (1502329)
(50925 : STAET NEW FILE
q 118/055]| 152550 | N9 @ gzo04" & Bo k TAS
N iSSiond  ATIETED DOE 70 WEATHEL cpiTIOMS
/53423 TA ;i RA
/59076 |I5H152 | FLYEY @ AcY @ Spu’ & 288 KIAS
/54228 TA @ +uYy@p°
(54 F32 LAWLING
[SHR3EC ASE OFF
own intr #1 intr #2 WEATHER: Location: ALY A7IS FextRoT /328 2
olc tail # N0 N533AL temperature _56 _ F dew point 5' &
xpdr type HW4061400 altimeter 20 &2in visibility
905 wind im I_t’{__kts ceiling 122 OVEQCI«TS]R
xpdr serial # | 92070912

14



Test:
Area:
TCAS hardware info:
Target aircraft info:

TCAS configuration notes:

TCAS Il Flight Log

09/27/95

Aircraft N40 Page 1 of 1 £

NTS8B Flight Test

Honeywell SN 92071090

Tracking: GPS

Boeing 737 _NS533AU

TCAS personnel Flight Crew Intruder Flight Crew
1. Feur Bvicie 1. Keirw Bisue 1.
Micrper ETR 2. LALKY VRIIx0Y 2
3 Towrs TATKAH 3.

2
3.
4.
5
6

High-Speed TCAS Recorder. - AddimesiFa-(bocarrdthourady

Run  Start Stop Comments
Due to_bevbosrd entre grrers o2 pHover Muy BE
ADTED TD  LoG T/ LS D WECD  JTEC
74125 Drrcraft Frior Zecoder (ASE) ON
- /&350 TR EEFF
[62128  PALT= S59&s°
123400 LALT= I8YEE "
173409 SR OFF
BRck. OFP FILES oMT2 TRPE
1 B2p LANDI NG R ReY
A=
!
——— ADD 2 HOUES TV .G TIMES F2L LOTC &
FILES AFFECTED
?ZTS/Wi Fix EES
QJ- S /evé. F-/X P -?ED
§275 /705, Fix )« RED
own intr #1 intr #2 WEATHER: Lﬂcaﬂon ALY 4Tis /756Z
: temperature _ 73 F dew point 50
:lcdtra:;#e ,'momm N33 alimetsr 50 00 in  visibility >/0
partyp 505 wind =3¢ 1 _S ks  ceiling (fem— b ﬂ ft
xpdr serial # | 92070912 /2600

IS



Test:
Area:

TCAS hardware info:
Target aircraft info:

TCAS cenfiguration notes:

TCAS Il Flight LOE 09/25/95

Aircraft N40 Page 1 of /

NTSB Flight Test

Honeywell SN 92071090

Boeing 737 N533AU

Tracking: GPS . RATAER,

TCAS personnel

1. Cord Toziershi

2/%:1./

oo

Goicle

Flight Crew Intruder Flight Crew
1. Larr Van/ilf’g 1.
2. Kr 2.
3. j—AJT Wflam 3.

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

Run  Start Stop Comments
HBR P Alreyaft Sewnsor Recoder (ASE) ON
i ip% @ T AKEOE
1Ay TA E+o4 2 °
TEEY; NYQ @ Speo!
itlen TAE -3+ & (80° |
Y FA &
@ | iege | N 1928 | A\LrwETEL /RIESFEED  CALIGRRTION (@ SBSOY (24491 ALT)
I lirzzs2 | nz g C
- | n3ay V3825
2 nY@ss| NYJds
4 | 14152l {15914
S5 (120029 | 12054 { 737 @ 3.1 um
G | 121120 LI223806L1 V" 2.0 NA
F 11232161 1234eF] " Y 3.0 NM
8 1723451 12361@1 " " 2,1 MM - LEFT SMOKE GENELATIR ONLY
9 l223-21 1 ]2.385] T3, DM
IC | 1724012 | jeui2d 30 o
[ 12s2d] Ree3z] v T2, NM
207495 NDING @ AcY
1208301 ASE OFF
' own intr #4 intr %2 WEATHER: Location: ACY 20LD A71S {E1B7
alc tail # N40 N533AU tfiimpetratur?? 045; Z& F degn: point _.5/
ahimeter in VisSIDII z anI
xpdr type s 1400 wind 320 7/ 35 ks cemng —
xpdr serial # | 92070812

6



Test:
Area:
TCAS hardware info:
Target aircraft info:

TCAS configuration notes:

-

TCAS Il Flight Log 09/295/95

NTSB Flight Test

Aircraft N40O Page 1 of 2

Honeywell SN 92071080

Tracking: GPS

Boeing 737 NS533AU

TCAS personnel

1.Cad
2. Paed

2

deY {evs,

Quaxcke

Flight Crew Intruder Flight Crew
1. Keith 12,; el 1,
2. Ly au Ho 2.
3. \10\:;157%1%0;%‘6/ 3.

High-Speed TCAS Recorder, Al times UTC_(Local + 4 hours)

Run  Start Stop Comments 44 incresse ¢limie
/0H4DOS Hircrsft Sensor Recovder (AsrR) or)
o088 Toke ot
IRy, ARSPEER/ALTIH ETER.  CALIEERATION
/OHTFOF TH @ +y & O, 280 (80°
0S0z0| /04737 RE 4y 07907 RE_HE
/ /05638 | /109 /8
2 | /10595 | 110840 | N¥ @ 5940 £ 190 KIAS
G [ 210l 1 141254 wHe @repd” & 130 KK ITAS
of 1 771ps | 1118201 e @5040" £ 780 KITAS
£ 1 1I1FR0 | /11993 fJd) @5240" £ /196 KIARS
6 [J12¢0 | 112930 /iy @ 50407 £ 210 ALAS
7~ | /2698 /47~ //W(‘fr«/;w 4 /90D MIRS
8 |//Z8 /2 LA ® 506y £ 190 KIAS
TCAS RECYCLED
g //uo‘fO 113048 | /150 @ 59237 £ /20 KIAS
7 ESLT L LIl e & TEEET L /88 ATKT
U orF e iAo | VN E SS9 4 /98 KTKS
/2, N 3BT | 11393 | vip CS9%66" L /90 KIRS
/3 | 174029 1190320 | MYy (& 554667 4 /92 AIAS
DR AMASA A8 LACT 52 5 A
14 Vs HEIR | 119852 | N @ 59757 4 190 KTAS 3 723%32.1 um PMASA@ & Fpm
Is (/198461 /15032 /uy@@fa}/' £ /80 KIAS”
ISTIE L F3F@ LA - MASAR@ B.F mm
G | /15437 |1153/8 /'J’-/O DESCEMD 14
17 V1159358 | 218332 | wyy DESCENLIMG- , /90 KTAS
/& 172@/e8 |/203/8 | W B 5959 £ /190 xRS . FIFCEFD mm
/9 V12040 | /272085 | WP @ 5990 & /90 KIAS ' 3372 B R.8 wm
RO /22323 | ki NNy @ 59L2 X 190 KIRS F332@8 2.2 MM
own intr WEATHER: Location: 4CY A71S SIELEA L9562
alc tail # N40 N53§:\U lntr #2 temperature 48 _F dew point _ 7Y
3 FNA051400 altimeter & . 28 in visibility ____ /&0 ___nm
xpdr type -905 wind CﬁLﬂ kts ceiling _¢t égjz& ft
xpdr serial # | 92070912 Beten) (25050
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TCAS ll Flight Log 7/4/9s~ A Page 2 of Z.
Run  Start Stop Comments
L1 | i2/626 HYL @ £392 £ /90 KIRS: F3i7@ 2,9 MM
/2 /801 fd IF 32 TWNTRUDEL @ —pld Z.6vm L I272°
IRRQIE  ASRKR RESTRLTED FROM A NGUOF
LR _VIZZAEED [/ARE7Y (Wt @ 59LF7 4 19 KIAS = 237 @ 3.8 Ay
23 1722329 /22876 n S04 7’ /98 Z B FB
24 | /22856 /22947 i 598/7 /8 & 7 v 2.9 7
25 | JR3DHT [723/34| 5937 a4 " " 2.9 "
L6 | /R3Z221 /22334 B S98Z /93 i " 2./
/23638 tIASR @ -3 4 /Bp® £ SAM
RYT (/723322 1/23808 | pop @ 190 KIAS & DESCEMNDIMG
26 | /24352 Nyp & i85 KikS & e/Ee” 1, 3372 @ 3./ Am
/125010 TA® -07v% 4 3¢ mvm
/2504 _TA@ -p4t 4 9.9 1m
/25207 ALT/TUDE JAIRSPEED  CALIBRRTION W iTH JHSA
29 | /25L0Y rYo & 5357 4 I8Y KIAS:
/30318 | /PAMSE 7D NMESK IMCRERSES Aw 0.1 70 _Ad_AM
/30994  TRS AECYCLED
36 4302/ NIO@ 595’ & SPEED s MEEASES FROM /82 To 260 KIAS
J3E3F | RAMNGE T MNASA  [NCCEARSES Zom @,3 70 8.2 KM
[3/730 | ASE OFF
BACK (P FILES
/32973 AHse oM
AFPPLORCH £ LAMND /MG
/33249 1 ASP OFF




Test:
Area:

TCAS Il Flight Log 09/25/95 7.

Aircraft N40

NTSB Flight Test

Page 1 of [

TCAS hardware info: _Honeyweil SN §2071080
Target aircraft info: Boeing 737 N533AU

Tracking: GPS

TCAS personnel Flight Crew Intruder Flight Crew
1. Paul Guicle 1. tarry Van Hey 1.

2. Mticrael R 2 KeiHo Biehl 2.

3. 3. Zohn "E'f""nam 3.

4,

5

6

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

Run  Start Stop Comments
528335 TREL£OFE
| 18434 [18uT-20 |ATITUDE /A LSPEES  CAL 2EATION
[gso4 8 | 1552 23
%5809 616 25
G 2F12 | LENTING
oo Rl Tintr #2 WEATHER: Location: ACY ATiS /556
alc tail # N40 N533AU temperature _0€ F dewpoint_4/8
- type NAGSTAGE alimeter 3% 325 in  visiblity _ /¢ __nm
Xpdr typ 505 wind <40 [ /9 kis  ceiling _4/¢@ ft
xpdr serial # | 92070912 qust 22 SCATTERED
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TCAS Il Flight Log 09/30/95

Aircraft N40 Page 1 of [
Test: NTSB Flight Test
Area:
TCAS hardware info: _Honeywell SN 92071090 Tracking: GPS

Target aircraft info: _ Boeing 737 N533AU

TCAS personnel Flight Crew _ Intruder Flight Crew
1. Carl JEZ\&W’?‘(A 1. La-rv- ‘\,;'I(Q%Hf‘_.‘ 1.
2. Paul Quicle 2. ;<c-.4r6?7§.ew' 2.

3. J—Olf'\ﬂ ‘T(;—u’\a‘w', 3.

3. Michael Pelyv!

CRLPS

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

Run  Start Stop Comments
/03230 Arieradt (omsor Receptrr (ASE) on
/03325 Takeet! rell
[ | 1092201 I09YY2 (NP @ SH5E" 4 1EG KHAS .  R23F @ 4@ ~m
2 | rovEyl) 10¥R00 7
(0SO0Y TCRS FLRECALE D
O 120993 F 0515 (MY € 55927 2 183 KRS 3IFE L& /M
4 1 /OE3E3 1108530 | VYD @5942/ 4 /85 K A4S 2372 3.8 AMm
DIFFICOLTIES w T I ISHT  SMokL GENELRTOR.
S | /05755 /05823
6 | HOPZY WHPE 5942 & /FEKIAE 4 308° Rishr BANK @ F37€ 3.2 vm
Borr Smore GErEEATELS Ok,
/10O NMYOEB £8vwl’ 2 [9) KIAS . F37@ 7 58 rim
111630 Y0 3958 £ /8S KIAS: 737 @ 4,2 wM
/12055 NAD Decreases zfbitude - S6/6°
/2108 MNep) Fre€ SrktEd
= SEL T NV & ErE’ ) B ¥IAZ L TEIF @ L9 A
1 YiHE: TORS RECYC. ELT
HE2S9 | /IHGAS MY 112 FEC LEFT ERMHIK
l2001S ' MNEW FILE STrALTED
8 11/ois¥ [/20330 | N90@ 56507 & 130 KITRS: F37& 2.0 N
9 (120608 {/2/2/F | N0 @595 L 201 KITAS:, 737 & 2.4 MM
R1IE | DELPLETED CcoRVUS O/L
121932 TA @+ L @.8 MM
122039 RA &
122359 | ASR OFF
own intr #4 intr #2 e WEATHER: Location: ACY ,"LTLS ﬁ?jéi
alc tail # N40 N533AU temperature 7 F  dew point
*xpdr type TN4061400 alimeter 32 .32 in visibility __{& nm
P 905 wind 367 | _€ kis  celling 27 #@ ft
xpdr serial # } 92070912 SCATTERED
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TCAS Il Flight Log 10/2/95

Aircraft N40 Page 1 of {

Test: NTSB Flight Test

Area: DELAVWARE T©BARY

TCAS hardware info: _Honeywell SN 92071080 Tracking: GPS & NI(kE
Target aircraft info: Boeing 737 NS533AU

TCAS personnel Flight Crew Intruder Flight Crew
1. Tl (_de‘.-_’L i 1. Kevia ‘Uéneu\( 1.

2. N\‘CJ/\Z:G.Q ’D,eit" 2. La(/i &7\ “rog, 2.

3- 3. g_T—O(."m T;%M 3.

5.

8.

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

Run  Start Stop Comments

NY9 ALSC APREQQMEI. TEANSEOIMDEE. ©OFF

428 TRKE OFF
CIRCLING OVEL DELAWARE RBAY WAITING B BEMDEZ VouUS
[S1E38 ASE on
TA onN  MRSA AWRCPRFT
© |51z ¥ . cavsis

NAL @ 200 KTAS & PALT= 62507

INCEEASE 4 ¢ 4 REVELIAL

1S 151 END OF CALIRBATION

REIEEY S SHECKE OW

TREGET SLQWLY INCREASING CANGE BEHIND N44E

I§2853 2 niLes  BERMIND NYB

[S22.03 4.3 MILES BEHIND NYOD

{S2404 F MLES REHIND N4YO

iIS430 | SMDKE  OFF

1523 TCARS DOTA RECORDER BILE RESET

L o jiszee STACT @2 NASA  APPLOACHES FROMN LES AF Ul
¥ o WNCECALE ¥ ¢ Trace DEOPPEY
153038 SMOLE om « ¥ 4 P Y REVEAL Y DCwd 1 DCEZ
153338 [ SMOKE OFf ~ i i
3 |Is4ovd ¥ CROSs & A PEV % TReger AHeAY o MUY
1 TERCEL  Teorred  NERY ¢L0SE TO NHO (4 DEOFPEd
1S4DOL SMOKE oM
ISYgio | Smoke OFF
Jd [iss@4y SMoke ON ¢ Th s &1 mcREASE & COC ; FPoBUmS w’/jmcﬁ

553 PPOREMS WITH RIGHT  smoré G ERE LATOP.

ot 21 '—_EFT SMOKE  TORWED OFF ; DATR CouecTipn STOPPED

own intr #1 intr #2 WEATHER: Lozaétion: ACY ATIS GouF 1356%
ac Gl N4O ITE temperature F dew point _ 68
x:dr ‘:ypa HWA4061400 — M+ altimeter 29" 98 in visibility 2 S5 nm
-905 wind 270 | _8 kis ceiling > 5092
xpdr serial # | 92070912

2l



ATTACHMENT 3

FAA NIKE Tracking System Plots of Flight Tracks
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A,
'

TARGET ON
X - 10765

Y - . -51486

ALTITUDE
8594

DESIGNATE ON

X_
Y_

-4869
-44219

REF & SCALE

x_
Y - -85253
S 46923

it

2050

737/NTSB TEST

-



5l

TARGET ON

X - 1 p ¢
e A3

” Kl 2;382“'{

e

ALTITUDE -~ | | DESIGNATE ON
6lee - ‘ \

737/NTSB TEST +

~ i1 270:10:56:27




o<

TARGET ON  ALTITUDE ‘ DESIENATE ON
X --- -95352 -6648 X - -58194
Y - - -35303 i Y - -52878

R |

—_ R '

|

7 N
S KRR
REF & SCALE

X - -158691
Y - -99902 ‘
S - 46923 737 /NTSB- TEST #1 270:11:99:52
AUTO | SO I




TARGET ON
X — -77186
Y - ~-44977
(s L

_ALTITUDE |,
T 6236 |

DESIGNATE ON
\ X - ~-71141
! Y - -41105

737/N
I

TSB TEST

2790:11:12:44



TARGEE BN - |0l
X - - 30199
Y - 21089

ALTITUDE
6403

DESIGNATE ON

AUTO R |

MTLLOTIT

CEOHE

L Hl-

271:68:3@:57



b2

TARGET OFF i - ALTITUDE | DESIGNATE OFF
X - 22868 . | o238 X - 34037
Y - 6372 - i Y - s 9410
f | o~ : \mH»ﬁ .
o DIFIHT kr
[
<) [
8] l’:U
] =
-
CLUHLT , o
REF & SCALE N o | 1
X -  -97656 . - }
Y - ~84375 ' = P
S - 93798 N4O/NTSB_TEST 82 [ 271:09:03:22
AUTO 7 K | O |

————



0,

TARGET ON

X - =532
Y-—- " 7-018 -

MODEMA

OUPONT

e T HRDLE

AAL¥ITUBEE

DESIGNATE OFF

X —
Y -
e

A

Plan T

51855
44844

REF & SCALE
X - -125488
Y - -94628
S - 93798
AUTO

5

S oA
/ "N49/NTSB_TEST
/ | f

I

272:08:55:39

han]

[ )
G N
() (B
=2 [N}
— =
| —



1<

TARGET ON
X - 24911

Y T wg‘?ﬁﬁﬂl'i

L -

| il
— |
- “ \1
| |
- \\ ‘ 'J
- V :
T

© TALTITURE - i -
2014 |

y' DESIGNATE ON

46923 N48/NTSB_TEST

272:12:21:18



ATTACHMENT 4

FAA Letter to NTSB Regarding CD-ROM Data
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Q

gfsi‘Deponment Technical Center Atiantic City Int'l Airport
ransportation New Jersey 08405
Federal Aviation

Administration

AR ER ]

Mr. Thomas Jacky

National Transportation Safety Board/RE-60
490 L’Enfant Plaza East, S.W.

Washington, D.C. 20594

Dear Mr. Jacky:

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.1ST” 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 enly at
the direction of your office.

Sincerely,

Carl Jeéiery ¥,
TCAS Technigal Program Manager

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

cc:
ACT~370 (Keith Biehl)
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ATTACHMENT 5

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.

The Aircraft Sensor Recorder (ASR). Parameters from the TCAS
traffic display, Air Data Camputer, Radio Altimeter, Inertial
Reference System, Sperry Gyrocompass, Magnavox MX-7120 GPS

{¢center antenna position, ), Angle-of-attack probes, and Total Air
Temperature probe are recorded.

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

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

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

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 39226'58.72625" Latitude
W 74034'00.04518" Longitude
10.95 meters Height (ellipsoid)

Nike instrumentation radar. Data in Latitude, Longitude, and height
above mean sea level (MSL).

092995, TST All data collected on September 29, 1995
ASR Aircraft Sensor Recorder subdirectory

BOEING Extracts of parameters at sample rates specified by Boeing.

NASA Extracts of parameters at sample rates specified by NASA.

SOURCE ASR data base froan which the BOEING and NASA subdirectories
were created.

DGPS Data files from the Ashtech DGPS ground station.

GPS Data files fram the left, center, and right airborne GPS
receivers

NIKE Data files from the FAATC instrumentation radar

TCAS Extracted data fraom the TCAS track file

FILE DESCRIPTION:

$2951040.FIX
ARS RN
AWMV Pile start time (ZULU)
ARRAY Month (Hexadecimal) , day, and year (MDDY)

This file contains all data from the aircraft sensor recorder (ASR) in
ASCII format.

o 3 35



Readme —~——

(2222232222222 XX XL XIS RS RS TSI RRIIESI LRI TEE S LA 2
92951040.21IP
FIX file compressed using PKZIP v2.04g.
LR X212 22 AR 23X 22 122X 222212222 R 222 R 2t ]
92951040 .RED

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

wkhkhhdkh i h kxRl R wR R R RN R I de e droie de de deodrdr de e e de e e de e i

H951002A.MAS {(or any TCAS track plot file for Mode-C targets)

MAAMAAY A\ Designates the target aircraft (NASA OVN-10)
SRR RRNY Session A (1st sesgsion)
AR R RN Flight date (YYMMDD)
\_________ TCAS Sensor (H=Honeywell)
Own Aircraft (N-40) Tracked Mode-C Aircraft

15:10:51.4, 2561.540, 6964, . 1, , 0.600, ©6148,138,,, 5104074+
15:10:52.6, 2562.600, 6964, . 1, , 0.606, 6170,138,,:ss¢0¢4+

\ / \ / _/ \ WY MM\ A\\\__ Bearing Angle (@)
Log Time System  29.92" \ AR RN M\ Altitude (feet)
(UTC) Time Altitude A\ \\\\_ Range {(rm)
(sec) (feet) \___ Track Number

iit*iiiti********t***?********ﬁ**w‘w**itiitti*iittti*iti

H951002A.737 (or any TCAS track plot file for Mode-S targets)

MAAMWAAAY A\ Designates the target aircraft (Boeing 737)

MMM Session A (lst session)

MMAAL_ . Flight date (YYMMDD)

\____  TCAS Sensor (H=Honeywell)

Own Aircraft (N-40) Tracked Mode-S Aircraft
15:14:32.6, 2782.660, 6988, ’ 4, ., 8.154, 11%00,118, DES, B ’ B '
+ + AB2BAS,
15:19:15.8, 3065.810, 6892, ' 43, ,31.110, 2200,270, , s ; . ,
. + +A3E273,

\ / \ / \_/ /A ARRRNN AL VWA A\\__ Resolution Adviesory

117177
Log Time System  29_92v ! \ AR R AN \\\\ \\\__ Bearing aAngle {(2)

1117

(UTC) Time Altitude \ AR SN \\\\__ Altitude (feet)
111117
{sec) {feet) \ \\\\_ Range (mm) Mode-S I.D. __ /
11177

\__ Track Number

ERERRAANRERT TR RRARNRNARNNAR RN NNk b b h bbb hrh b hddds

9275C737 .NIK
SAAWANAAY VWA Designates Nike Radar
ASSARRRAY Designates target (727/737/NAS)
ARS N1 Session “C" (3rd session)
\\\\___ Flight Date {(MDDY), Hexadecimal Month
42226.000 39.457152 -74.639644 266.0
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Readme

42226.100 39.457152 -74.639639 265.9
42226,200 39,457151  -74.639644 265.9
\ / \ / \ / A\
Time of Day Latitude Longitude Altitude
{seconds) (@.@) {(@.2) (feet)

{Local Time)

Referenced to MSL

AR RRN R AR R AR AR kAR A AR A A A AR AR AARN AN ARAER

DGPE Files:

S_REF095.270
E_REF0%5.270
B_REF095.270
AR OB
M
N
_REF2701.950
_REF2701.95N
_REF2701.95M
A% TS W
MWA_
NN

(Ground Station)

Site data, Ashtech format (ASCIT)
Ephemeris data, Ashtech format (BINARY}
Raw meagurement, Ashtech format

Julian date

Year

Session

Observed data, RINEX format

Nav data, RINEX format
Meteorological data, RINEX format
Year

Session

Julian date

AR AN T AR RANN TR AT T T A AT LA TAARNARATAAANANC RN RN R T dbd

GPS Files:

M950927A.GPC
M950927A.GPL
M950927A.GPR
ANANAARN VA
MARVIAAY A
MW
ARRRR ARV
\

Recording format

{Airborne, N-40)

Designates Left\Center\Right antenna position/receiver
Despignates GPS file

Designates session "A" (lst session)

Flight date (YYMMDD)

Designates Magnavox MX-7120 Receiver

ig mixed ASCII/Binary and is defined in the

operations manual for the MX-7120 GPS receiver.

ARNAAARAARRARRER AN AR A AR AN E bk A A AR ARARTARRAARNARRNEN

Log files:

LG9265A0 .BMP
AARANAAL A
MWW
M
MW
A

Flle is in Windows bitmap format
Session "0" (firet session)

Morning session (P=afternmoon sessiocn)
Flight date (MDDY), Hexadecimal month
Designates flight log file

AERTARAERRREN RN RRAT AR RAN A S AR AN AT NN ARE RS,

Aircraft Sensor Recorder (ASR) documentation:

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

ASR_DOC2 .BMP
AR A
MAANANNN
MAMAN

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

TR A AR EANANR AR AT N AN AA AL AT N RRERARAAARERRRRAEARINRNEN

3+

Page 3





