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A. 

NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Research and Engineering 

Washington, D.C. 

November 9, 1995 

Flight Data Recorder Study - Boeing 737 Uncommanded Upsets 

ACCIDENT 

Location 
Date 
Time 
Aircraft 

DCA-94-MA-076 

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

B. GROUP IDENTIFICATION 

Not applicable 

C. 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 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 
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 plots represent Flight Data Recorder (FOR) and Quick 
Access Recorder (QAR) information gathered by the NTSB as a result of this 
accident. The data are from selected Boeing 737 events that the NTSB has 
investigated since September 8, 1994. The majority of the events contained within 
this report were as the result of uncommanded control surface movement. It 
should be noted, that the events are still under investigation. 

1. Uncommanded Roll Events 

The events described as uncommanded rolls are as follows: 

1. Date June 26, 1995 
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3. 

4. 

Location 
Aircraft 

Date 
Location 
Aircraft 

Date 
Location 
Aircraft 

Date 
Location 
Aircraft 

Washington National Airport, District of Columbia 
USAir Inc., Boeing 737-300, N392US 

July 18, 1995 
Ormond Beach, Florida 
USAir Inc., Boeing 737-300, N390US 

July 25, 1995 
Richmond, Virginia 
USAir Inc., Boeing 737-400, N448US 

August 30, 1995 
Cleveland, Ohio 
Continental Airlines, Boeing 737-300, N325CA 

Additional uncommanded roll events were reported to the NTSB but were 
not selected for inclusion to this report. For a complete listing of Boeing 737 
events, please refer to Exhibit 13X-C, List of Boeing 737 Events from 1992 to 
November 1995. 

2. Uncommanded Yaw or Rudder Events 

The following data refer to events reported as uncommanded yaw or rudder 
movement 

5. 

6. 

7. 

8. 

Date 
Location 
Aircraft 

Date 
Location 
Aircraft 

Date 
Location 
Aircraft 

Date 
Location 
Aircraft 

March 29, 1995 
Enroute from Ontario to San Jose, California 
Southwest Airlines, Boeing 737-300, N673AA 

May 5, 1995 
Dublin, Republic of Ireland 
Aer Ling us, Boeing 737-400 

July 25, 1995 
Mexico City, Mexico 
Continental Airlines, Boeing 737-300, N14341 

August 17, 1995 
Phoenix, Arizona 
USAir Inc, Boeing 737-400, N434US 

Additional uncommanded rudder surface movement events have been 
reported to the NTSB but not selected for inclusion to this report. Please refer to 
Exhibit 13X-C for additional details. 
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3. Uncommanded Pitch Event 

The following event regards an uncommanded pitch event reported to the 
NTSB: 

9. 

Attachments 

Date 
Location 
Aircraft 

September 12, 1995 
Dallas-Ft. Worth International Airport, Texas 
USAir Inc., Boeing 737-200, N280AU 

Tom Jacky 
Aerospace Engineer 

1. FOR Data Plots from June 26, 1995 USAir 737-300 Event 
2. FOR Data Plots from July 18, 1995 USAir 737-300 Event 
3. FOR Data Plots from July 25, 1995 USAir 737-400 Event 
4. FOR Data Plots from August 30, 1995 Continental 737-300 Event 
5. FOR Data Plots from March 29, 1995 Southwest 737-300 Event 
6. FOR Data Plots from May 5, 1995 Aer Lingus 737-400 Event 
7. FOR Data Plots from July 25, 1995 Continental 737-300 Event 
8. FOR Data Plots from August 17, 1995 USAir 737-400 Event 
9. FOR Data Plots from September 12, 1995 USAir -200 Event 
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ATTACHMENT 1 

FOR Data Plots from June 26, 1995 USAir 737-300 Event 
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ATTACHMENT 2 

FOR Data Plots from July 18, 1995 USAir 737-300 Event 
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ATTACHMENT 3 

FOR Data Plots from July 25, 1995 USAir 737-400 Event 
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ATTACHMENT 4 

FOR Data Plots from August 30, 1995 Continental 737 Event 

''=' 



-
;J 

Si; 
:~~ 

8737-300 Uncommanded Roll 
Gj 
r' r_-:J 
·r 1.5 

(.'onUriAI!I.a/, fVi019!7 

< 
j 

) I ) 
1-~ 

ccel JF< ......... Vertical ..., 
~-I 

T (15 
·.lJ 

J 
. ~ 

200 

fiJ I!)S 

\} 
19() 

::-:_~ 

\i 18!J 
c. 
lj 

:~ 18(} 
''-1 -

'( 

175 

~ '><! 120~ 
, .• ,: .J ·-.--
(:_i ~~:~_ bu --
[:J (,~ . 
:~ ~--.' 0--1 

~ 

~9500 
~ 9000 

cSasoo 
g; 
~ 8000 
...... .... 
::( 

Long Acce 

-.,..--*-w.-wc~~ 

'*'~'*-*'---~ 
-· - -~ ~...; _;;_-~---

Pitch -- {' 

1(~~.1£7\f01 
lr+; ,. r-• v-. .... ~ 

I·• ___ ,______,. ____ ,.. Control 
~ .:...,.-----·· 

f.:'?lu~ •. -~ 

I-to- ...,._ 

Coarse Alt tude 

Roll 
~ 

r-, 

-·-~· 
_,_' \ ........... ..., \,i -....... 

Mag. Headir 
g Q' ~· _.,.__ -·=---n·--·n a· - ~- 'c ~--. --

~-~-.....,:~ 
. ,._""' 

#-~ ~-'*"' f::.s,Oeea 
------ .... 

1,___,._,._,...._,._ "·"-' 
....~* ~ ... -...... ,._ f*--..., /'yA 

\ ;( 

... ...... 
- -- r----\ -"". ~...; 

<l Q -~-

,, 
~ -··· .-..---X 

-' 
,. - ~- ----"'." -·'· ' .... -----~<- ·""· -->ot-... ~- .._, - -v ~ 

ror - - ,. 
f 

..,.."i, 

. \ 
\j 

,... . ..__ 
,....,... 

·- ,_ .. 

-·~~ 
F 
:-

-~ ,. 

--... .....---<>·-....,. 

... ..... 
':'o<- ...• ~ 

~\ w --
\./ 

0 
0.2 ~ ~~ 

~-] l- 00 i_= __ :_ l . I j rJ \ J .... -J --<J 

-315 ()i -0.2 
c:' t; 

. ·oc>o :u C'i 
._.~.. m ~-1 ., . 

- :C!:J -·~ 
(), 

"' ::,~ 

/.') 2; 
\.!J 

5.0 ~ 
Q; 

2 "' (), -~ ,>.0 

... ~ 

00 .c: 
·~ .._, 

250' 

-15 

-10 

-.'5 (3 

0 
!;! 
--J 

5 d 
lt 

10 

15 

<i 
I•J 

.·1 ~~ 

·"1 ~ 
:'l 

' ·~ 
' l.l 
I o '• 
i 

L --~ ·~ ..... \..) 
c 
l) ,_, 

434 438 442 446 450 454 458 462 466 470 474 
FOR Subframe Reference Number (sec) 

niL) 
Rev i :::;pel· Sen Lemt;er f 1. 1 qqc, Nat. j O!ra I I f[}f l:,f1(l{ UJI. i or I Sn r P./.y Hoan1 



-co 

l:ii 
( ~ ' 

-I 
lJJ u 
~i 1.5 -
'J 
(\ 1.0 
"~ 1-- ---1 [f 05 _j 

~ 

[[j 
)- .. 

') 100 

~~ 1H5-
'll . 
~J 

ll· 1 HO 
'. -.; 
<l 

-~ :_··.·· .. ;· 120] ~. 

{_~, ;'~~ 60 --

~E1 o: 
j::: 

1H 9aaoj 
!£ 
(lJ 8500 
~ 
:gaoao 
l) 

~ 
'"< ..., ..., 
<( 

8737-300 Uncommanded Roll 
(,'on/ inPniH 7. AFiO/.C}i:c; 

,. ........ 
~"l"H~I Vertical,~ ~eel . '"' r. ...... -t++ +t+++l +-H+• -· r-1+1 • +"f'T"I~I-

'""'' 
~ ~/ ... f+-t"'""t-+-+-H++itl+t 

f-ang Accel ~ 

-

Mag. HeacJi, g !a---·- ··--h"-·-·-_ ..... - " - -" 

--9------&--- o---------e-- 1-<' _;;"::;,;--:--<>--
u -+t--•J----f't-- ----B--- (~~ -A----- (}...~_1't_----<+- 0 ---------++---- (J IJ --A-·- 0 ~ 

----<_)--- e--- -e---0-

,..-u:,cn -.,-
~ -"· ·-

~- I --~ 
·~ ·-~ 

<1 ~- -'~~-----<>--

r .... ll\ ""'"' 
~--

~~r91 .~o U/1() '<' ---... 
-~-----...: -~ r--· ., ...... ---------~ _, 

. "i:-' '"--~ 

Coarse Alt tude -~-.. Jot. 

/ ~. 
Roll ~\ I "' .. ~· 

! I 
"'\.) 

tTJ+.! ff.fo-1 

I I II II f-t---t-1-t-1 ~ 11+1#+++1 If I 

-

---·---·-d-·----·· '-;r- '-----

,.__- _, --<) -<>-B-

" 

"' l 
--1- <1 ------(.f-_:_= 

·-:, .... -~·--;~""' .....,..,----

--.,.,....,._........_, 

(/) 

-- tl)? (1.~ 
'-.. u 
l :J 0.0 ' .. ~ .J <) 
~:) <! 

3.15 l -02 ~·-
(TI ~1 

:...:.. _-;;;_ 
:;;;--... ,·) () ·,) 
'•-- t\) -1 

~l: 
125-

t_h 
.:,":> 

f3' 
-·~ ::.>.(_.>!:.-.:_ 

-1J 
2.5£1, 

~ 
00;:: 

u .._, 
Q 

-15 

-10 

;-') 

v 
r-- ·! c) 
i -

I 
'0 ~· 

"-- ~~ ·-· I _(", 

I J ') 
'....) L -· 

---2 .,.l_j 

:~} 
\.J 

-5 :-'> t3 
o G 

-J 

5 C'J ct: 

10 

460 462 464 466 468 470 472 474 476 478 
15 

480 
FOR Subframe Reference Number (sec) 

nUt 
Revise1f SepLemtJer- 11, /990 National Transportation Safety Ooard 



ATTACHMENT 5 

FOR Data Plots from March 29, 1995 Southwest 737-300 Event 
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ATTACHMENT 6 

FOR Data Plots from May 5, 1995 Aer Lingus 737-400 Event 
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ATTACHMENT 7 

FOR Data Plots from July 25, 1995 Continental 737-300 Event 
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ATTACHMENT 8 

FOR Data Plots from August 17, 1995 USAir 737-400 Event 
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ATTACHMENT 9 

FOR Data Plots from September 12, 1995 USAir 737..:200 Event 
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