
Damage in cruise from partially detached thrust reverser, Douglas DC-9-
31, October 13, 1995

Micro-summary: This McDonnell Douglas DC-9-31 was substantially damaged
during cruise flight, due to a partially detached top reverser door.

Event Date: 1995-10-13 at 2051 CDT

Investigative Body: National Transportation Safety Board (NTSB), USA

Investigative Body's Web Site: http://www.ntsb.gov/

Cautions:

1. Accident reports can be and sometimes are revised. Be sure to consult the investigative agency for the
latest version before basing anything significant on content (e.g., thesis, research, etc).

2. Readers are advised that each report is a glimpse of events at specific points in time. While broad
themes permeate the causal events leading up to crashes, and we can learn from those, the specific
regulatory and technological environments can and do change. Your company's flight operations
manual is the final authority as to the safe operation of your aircraft!

3. Reports may or may not represent reality. Many many non-scientific factors go into an investigation,
including the magnitude of the event, the experience of the investigator, the political climate, relationship
with the regulatory authority, technological and recovery capabilities, etc. It is recommended that the
reader review all reports analytically. Even a "bad" report can be a very useful launching point for learning.

4. Contact us before reproducing or redistributing a report from this anthology. Individual countries have
very differing views on copyright! We can advise you on the steps to follow.
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  On  October  13,  1995,  at 2051 central daylight time (cdt), a McDonnell-Douglas DC-9-31, N945AX,
operated  as  Flight  135  by  Airborne Express, Incorporated, of Wilmington, Ohio, and crewed by an
airline  transport  rated  flight  crew,  was  substantially damaged during cruise flight.  The left
engine's  top thrust reverser door became partially detached and struck the engine's thrust reverser
door  repeatedly.  Visual meteorological conditions existed at the time of the accident.  The 14 CFR
Part  121  cargo  flight was operating on an IFR flight plan. The captain and first officer reported
no injuries.  The flight departed Des Moines, Iowa, at 2043 cdt.

The  flight  crew  reported  hearing  a  loud  bang  and  felt the airplane shuddering shortly after
leveling  off  from  a  climb.  The flight crew declared an emergency after observing no problems on
the  airplane.  During the landing the thrust reversers were deployed.  The 2 yellow thrust reverser
unlock  lights  illuminated  and  then  the right engine's thrust reverser's blue light illuminated.
The airplane decelerated and was able to taxi to the parking area.

An  on-scene  investigation  was  conducted  by  a  Federal  Aviation Administration (FAA) Principal
Maintenance  Inspector  (PMI).    The PMI reported the left engine's thrust reverser door had one of
its  driver  linkages  broken.   Damage from the thrust reverser doors striking each other broke the
left  engine  mount  and  pylon  spar  strap.    The  thrust  reverser doors and exhaust nozzle were
wrinkled.    The  exhaust  nozzle  end had about 25 percent of its end crushed upward.  The outboard
driver  linkage arm (arm) was broken near its pivot point.  The arm was bent upward 90 degrees about
24  inches  forward  of the break.  The bolt and associated hardware were not found.  One overcenter
link was bent about 45 degrees at its midpoint.  

Examination  of  the  thrust  reverser assembly revealed that a pivot bolt had worked its way out of
the  driver  linkage  arm assembly.  Excerpts from the McDonnell-Douglas DC-9 maintenance manual are
appended  to  this  report.    These excerpts illustrate the bolt's location and relationship to the
thrust  reverser  assembly.   Due to the missing bolt, washers, nut and the cotterpin the reason for
the bolt separation could not be determined.  Evidence of a broken bolt was not found.  

The  company  examined  other  airplanes  in  its  fleet.  One airplane was found that had a missing
cotterpin  in  a  castellated  nut on the same bolt as was missing on N945AX.  A second airplane was
found  with  a  loose lower thrust reverser door.  Examination of this airplane revealed the washers
were  overly  thick.    The overly thick washers would not allow the bolt threads to protrude beyond
the  end  of  the  castellated  nut.    This situation would not allow the cotterpin to be installed
because the hole in the bolt was not adequately exposed.

The  manufacturer's  illustrated parts catalog and maintenance manual show different combinations of
washers  being  used  on  the pivot point bolt.  The maintenance manual text calls for a countersunk
washer  to  be  installed  under  the  bolt  head  and one plain washer under the nut.  The manual's
illustration  of  this area shows the washer under the bolt head and two washers under the nut.  The
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illustrated  parts  catalog  illustration  of this area illustrates what the maintenance manual text
called for.    
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Administrative Information
Investigator-In-Charge (IIC)

Additional Persons Participating in This Accident/Incident Investigation:
CRAIG   HAYNER
FAA/8800 BECK RD
BELLEVILLE, MI 48111

CLAUDE H GILLIAM
MCDONNELL-DOUGLAS
WILMINGTON, OH 45177

HARRY J HESTER
AIRBORNE EXPRESS, INC.
WILMINGTON, OH 45177

FRANK S. GATTOLIN              
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