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AMERICAN AIKLINES. INC.
McPDONNELL DOUGLAS NC-10-10, N103AA
NEAK WINDSOR. ONTARK), CANADA, JUNE 12, 1972

SYNOPSIS

An American Airlines, Inc., McDonncl Douglas
NC10-10, was damaged substantially when the
aft bulk cargo compartment door separated from
the awrcrafe .n flight at approximately 11,750
feet mean sea level. The separation caused rapid
decompression, which, in wrn, caused failure of
the cabin flosr over the bulk cargo compartment.
The floor partially coilapsed into the cargo com-
partment, disrupting various control cables which
were routed through the floor beams to the rear
engine and ta the vmpennage control systems.

The separated door caused minor datnage to
the fuselage above the door opening and sub-
stantial damage to the leading edge and upper
sutfuce of the left horizoneal stabilizer.

There were 56 passengers and a crew of 11
aboard the aircraft. Two stewardesses and nine
passergers received minor injuries.

The Natioval Transportation Safety Board de-
termines thae the probable cause of this accident
was the improper engagement of the latching
mechanism for the aft bulk cargo compartment
door during the preparation of the airplane for
flight.  The design characieristics of the door
Latching mechanism permitred the 'door to be
apparent’y closed, when, in fact, the latches
were not fullv ergaged and the Tatch Tockpins
were not in place. ~ 7 o

As arcsult of the investigation of this accident,
the Safety Board made two recommendations
to the Federal Aviation Administrator.

1. INVESTIGATION
1.1 History of the Flight

American Aitlines, Inc., Flight 96, a DC-10-10,
N103AA, was a scheduled passenger flight fram
Ins Angeles, California. to LaGuardia Airport.
New York, with intermediate stops at Desroit,
Michigan and Buffalo, Ne'v York. Flight 96 de-
parted Los Angeles International Airport at

1436 e.s.t.,t on June 32, 1972, 46 minutes after
its scheduled departure. The delay was a result
of passenger handling and air traffic control.
Flight 96 arrived at Detruit at 1836. This seg-
ment of the flight was without incident.

Fuel. cargo. and passengers were loaded abeard
the airplane at Detroit and its takeof gross weighe
was computed to he 300,888 pounds, well under
the maximum allowable. The last compartment
to be secured prior to dispatch of the flight was
the aft hulk cargo compartment.

The ramp service agent who serviced the aft,

cargo compartment had difficulty closing the
door. He stated that he closed the door elee-
trically. tie listened for the motor to stop run-
ningand then attempted to close the door handle.

‘This handlc is designed to close the small vef't x

dcor which is located on the cargo door. o
position a fockpin behind a cam on each of the

PAL times used hereit ate eastern standard, based ot the 24-hour
dn(‘(.
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four latches and to open the circuit to the cock-
pit warning lights.

The agent could not close the handle with
normal force, so he applied additional force
with his knee.  This caused the handle to stow
properly, bue the vent door wus closed in a
slighzly cocked position. The agent brought this
to the atzention of & mechanic who gave his ap-
proval for release of the aircraft. The flighe
departed the ramp at 1911 with che door in this
condition, According to the tligh” engincer, the
cargo_door “warning BT his parel never
illuminated during the taxi-out, or at any time
diiting che flighy, ™ This Tight was designed 1o
illeminate when any cargo door is not properly
secured for flighe,

Fullowing receipe of clearance to Runway 03
Right, the flight took off ac 1920. The first
officer was flving the airplane. Flight 96 was
cleared to maintain runway heading and te con-
tact the departure conunller who cleared it to
climb to 6,000 feer and vectored it ta intercept
V-354. Upon interception, the flight was further
cleared to continue climbing to Flight Level
2192 and to contact the Cleveland Air Route
Traffic Contral Center {ARTCC).

Abour 1925, while the airplane was at approxi-
mately 11,750 feet altitude and climbing at 260
knots Indicated Airspecd (KIAS), the flightcrew
heard and felr a definite ~“thud.” Simulrancouslv,

right . ‘The captain reported that he lost his vision

momentarily; he thoaght that a midair collision
had occurred and thar the windshicld had been
lost,

The captain immediately disengaged the auto-
pilot and took control of the airplane. He re-
mained on the contrals for the rest of the Right.
Nos. T and 3 ¢ngines responded to power appli-
cation: however, the No. 2 engine chrust lever
could not be moved. The airspeed was stabilized
at 250 knots, and at this speed the aileron re-

2Fligh( Level 2Y0 imcdicates an altirude of 28,000 feet msl
Flight level s written wihiout the last two reros,

spunse 'sas normal, elevator response was cx-
tremely shgggish, and directional control required
continvous lefe aileron input. Rudder contrnol
was no. available and the airplane remained in a
m&:aptﬂin declared an emergency,
and Air Route Traltic Control cleared the flighe
back to Detroit via radar vectors.

At che time of the vecurrence, most of the
flight attendants heard a loud noise. observed
“fog" in the cabin, and felt metion of the cabin
air. They recognized the rapid decompression of
the cabin air, and one of the fiest actions of nwse
of the tlight attendants was to sce whether the
passetiger oxygen masks ha' deployed.  The
decompression of the cabin air through the aft
cargo compartment door caused the cabin foor
in the aft lounge area to fiil downward and par-
tially drop into the cargo compartment. No
passengers were in this arca of the cabin: how-
ever, two ﬂight attendants, who were in their
scats at the aft exits, were thrown to the floor
and received minor injuries. “Their injurics did
not prevent them from performing their duties.

During the return flight to Detrcit, the pas-
sengers were briefed on a pessible crash landing
and were given instructions for the emergency
evacuation of the atrcrafr.

The airplanc was radar vectored to the localizer
course for an Instrument Landing System (ILS)
appruach to Runway 03 Left at the Detroit
Metropolitan Wayne County Airport. At the
captain’s request for a lang inal approach, the
controller planned for a 20-mile localizer course
intercept. A slow descent was initiated and, ac-
cording to the captain, because of linvited elevator
control, the No. 2 engine was secured, He ap-
plied power on the Nos. 1 and 3 engines to
assist in pitchup control The captain decided
not to dump fuel because of the unknown dam-
age in the cmpennage area. During the initigh
part of the final approach the airspeed was 130
knots and the sink rate was approximately 800
feet per minute. Extension of the landing gear
and 35° Aaps increased the sink rate to 1,500
fect per minute. Additional thrust increased the
airspeed to 160 to 165 knots and stabilized the
sink rate at approximately R00 feet per minute.
The remainder of the approach was made in this




profile.  The caprain stared thar the aircraft’s
deck angle was extremely flar compared to chat
of 4 normal approach and that at touchdown, he
had serious doubts if the landing gear was ex-
tended.  He furcher stated that he used no
stabilizer trim and hat he and the first officer
both had to apply back pressure to the controls
to flare the airplane. The airplane landed at 1944,

The airplane touched down 1,900 feet down
the runway and immediately started to veer to
the right. The captain applied reverse thrust to
engines No. 1 and No. 3 and applied full left
aileron.  As the aircrafe veered furcher right, the
first officer applicd full reverse chrust to the left
engine and brought the right cogine out of re.
verse. This action provided directional control.
and the airplane paralleled the vight side of the
runway for 2,800 fect before it began a gradual
left turn back to the runway. The airplane came
to rest approximately 8,800 feet from the run-
way threshold. The nose and left raain landing
grar ware on the TuBway Ul fave, aml che I’[gllt
maia landing gear was olf the runway surface.

The captain ordered the emergency evacuation
.'li.'l.!'l“ :N.‘ti\':)!ed a‘l@r t’}c ﬂirpiﬂrl‘: caine (v rest.
The evacuation slides were deployed and all
passengers and crew used the slides,

1.2 Injuries to Persons

Injurics Crew Passengars Oiher
Fatal ] 0 0
Nonfatal 2 9 0
None 9 47

L3 Dunage to Aircraft

The cabin floor in the aft iorage arca sustair »d
major damage. The first nine_transverse floor

cams in the lounge area were fractured approxi.
mately 6 inches from the vertical serats wear the—

ieft side of the compartment. These Beams also
failed in bending near the right side of the air-
plane, and allowed the floor ta seule partially
into the cargo compartment. Wihiere were no
weats attached o this floor sectbon: however, a

!

defr corner o
deflecti

circular bar inscalled near the aft end of the
lounge tore loose. This bar came to rest in the
f the lounpe i

. .

»: "

The deflection

In the cockpit arca, the
manual stabi'izer trim handles were inoperative,
and the rudder pedal torque tube and left rudder
cable horn were separated. The aft cargo coni-
partment door separated from the airplane and
caused minor damage 1o the fusclage above the
door and substantial damage to the leading edge
and upper surface of the leftiworizontal stabilizg

The cargo_door was recovered from a field sev-

eral miles from the airpore.

1.4 Ocher Danage

None.

15 Crew Information

The flightcrew and cabin atrendanes were
qualified and certificated for the operation of
this flight. (For dewiled informacion, see
Appendix B}

1.6 Aircraft Information

The airplane was a McDonnell Douglas DC-
1010, registration No. N103AA, serial No.
46503, 1t had accumulared 2142:13 rocal fvirg
hours and 8:47 hours since the last line mainte-
nance. The most reeent major airplane mainte-
nance inspection was performed on April 26,
972, ae 1,825 hours’ total cime.

The airplane was properly certificated and
had been maintained in accordance with com-
pany and Federal Aviation Administration {FAA)
requirements.

The oniy recorded discrepancy 1o the cargn
door closing mechanism occurred on March 3,
1972, The log entry noted that the door would
not close electrically, and thae ic had 1o be

ntanually latched.  Corrective action concicesd
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of an adjustment to the dooi-closing switch to
permit electric operation 0T thr latches.

! No Airworthiness Directive pertaining to
DC-10 cargo doors was in cffect at the time of
the accident.  However. McDonnell Douglas
Service Bulletin 52-27,13C-10 SC 612, which per-
tained to the electrical wiring to the latch actua-
tor. had been issued on May 30, 1972. The
modification recommended replacement of thr
cargo door latch actuator wiring with heavier
gage wire. American Airlines had not complicd
with this bulletin at the time of the accident
nor was compliance mandatory. The reason for
the issuance of this bulletin was stated in the
bulletin as:

—

“Reason:

Three operators have reported failure of the
clectrical latch actuators to lateh/unlacch the
cargo doors. Latch actuator failure is at.
trihutcd to an excessive voltage drop reducing
the output torque to the actuator, This con-
dition may prevent electrical latching/unlatch-
ing of the houks. Failure to provide adequate
torque necessitates manual latching/unlarching
of the doors resulting in flight delays, Increas.
ing the wire gage between the circuit breakers
and the actuators will reduce the voltage drop
and provide adequate to"que to operate the
latch haoks under all anticipared conditions."

1.7 Meteorological information

The surface weather observations at Detroit
Metropolitan Wayne County Airport, Detroit,
Michigan, for a period prior tw and following
the aczident were. in part. as follows:

1906 -Special estimated 4,500 feet broken,
7.000 feet overcast. visibility 2 miles, restric-
tion to visibility smoke and fog, wind 090° at
7 knots. temperature 56° F,, dew point 70" F..
altimeter retting 29.86.

1955 - Estimated 4,500 overcast, 1-1/2 miles
visibility, restriction to visibility smoke and
fog. wind 140° ar 6 knots. temperature 61° F.,
dew puint 587 F., akeimieter setting 29.85

v

‘e

1.8 Aids to Navigation

There were no reported malfunctions of the
navigational aids during the emergency. Run-
way 03L, is equipped with a full instrument
Landing System, which was utilized by the crew
for the approach.

19 Communications

All  communications with Flight 91 were
routine and in accordance with established pro-
cedures. There were no reported difficulties.

1.10 Aerodrome Ground Facilities

Detroit Metropolitan Wayne County Airport
is located approximately 17 statute miles south-
west of Detroit. Michigan. The geographic loca-
tion is 42°13.1" north latitude and 83°20.9" west
longitude, at a ficld clevation of 639 fect mean
sca level. The airport is operated continuously.
Runway 03 left is 10,500 feet in length, and
200 fcet in width, Of concrete construction. with
all-weather markings. It is equipped with high-
intensity runway lights with centerliie lights
and high-intensit) approach lights. The approach
lights arc equipped with sequence flashing lights.
The runway is also equipped with touchdown
zone lights.

Firefighting. and reseue equipment availabla
wcrc as follows:

2--Yankee Walters, 2.500 gallon tarkers.

1--Yankee Walters, 3.000gallon tanker.

1 Dodge Light Rescuc Truck, 1,000 pounds
dry chemical,

1- 7511 gallon pumper.

1-Dodge Rescue Van.

Ten firefighting personnel were available on
8-hour shifts.

1.11 Flight Recorder

The airplane was equipped with a Sundstrand
Data Control Model 573 Flight Data Recorder.

== .



It is a digital recorder with an associated data.
acquisition syscemy Of the expanded parameter
type. The recording medium is onc-guarser inch
magnetic tape. ouw which aireraft performance
information is recorded serially in digital form
or four scqucn(ial tracks covering 25 hours Of
aircraft operation.

The data recordrr was opcrating normally up
to the time the door opened. !wformation ob
tained from it confirmed the crew's testimony
that rhc incident occurred at an altitude of
11.750 feet. However. the data recorded after
the incident was largely aberrant. and little use-
fut information was obtained The aberrant
recording was the result of inadcquacics Of the
installation in this particular data recorder which
causcd acceleration losds to affect the perform-
ance of the rccorder.

In addition to the flight data recorder. the
aircraft was equipped with a Fairchild Model
100 cockpit waice recorder (CVK). The CVK
tape was recovered intact, and a transcript of the
perrincnt communications is included in Appeu-
dix .

1.12 Aircraft Wreckage

An examination Of the airplane and of ¢he aft
cargo door which had separated in flight was
conducted. o

The cargo door hinge, door frame. and the
four rollers on the dwor sill, which engage door
latchues upon clusing were basically undamaged.
The rollers werc free to rotare and, except for
two small gouge marks on the second roller
from the front. they were undamaged.

The door actuator gear box was in place; how.
ever. the motor had separated from the door and
was hanging by its clectric wires. The actuator
arm had s«parated and was not recovered. The
door itself separated from the fusclage in flight.
leaving approximately 80 percent Of its exterior
skin int place on the door hinge.

The door was found with the four fatches
nearly closcd. with the Jockpins not engaged,
with the vent door overtraveled bevond titc open
position and with the door handie in the stowed
pusiion.  The latches, which were filled with

carth, were approximately 0.1875 of an inch/

from their fully closed positions. anid the latch
mechonisms were 035 of an inch from their over.
center stop positions.

Preliminary examination of the screw-type
actuator which operates these latches indicated
that the length Of the actuator measured between
the centerlines of its attach bolts was less than
its normal extended position.

The actuator was removed and taken to the
manufacturer for cxamination and disassembly.
. was determined that the eleetrical extend limit
switch was closcd. The gear train was operated
manually until the extend limit switch opcncd.
The fully exeended actuator measured 11,777
inches, and the retracted measurement was 9.950
inches. The actuator. as recovered, mecasured
11.040 inches. The unit was given an electrical
load test which consisted of loads of 1,500
pounds, 2000 pounds, and 2.600 pounds. Volt-
age readings varied from 28 V IXC to 13V DC.
When a load of 1,500 pound:s was applied, the
unit crepr slowly with avoltage of 13 V DXC and
a current draw Of 11 ampere. When 2,000
pounds werc applied the unit crept with a volt-
age of 13 V I and a current of 13.5 ampere.
With a load of 2600 pounds applied. th> unit
crept with ¥8 V DC and 17 ampere. The clutch
sctting was 2.900 pounds. Al} resting was per-
formed with a new clestfical mator installed.
The original motor had separated from the ac-
tuator and was never recovered.

Examination showed that a high-compression
force was transmitted from the latches through
thz irreversible latch linear a<tuator to the door
structure.  This was cvident from the Brinelling
of the upper side of the bushing ©n the actuator
attach log and from the g, 00 “observed on the
actuator support bracker, This support bracket
was i1 place on its attach structire: howcwr.
the two bolts which cannected the bracket to the
structure were sheared. A part of one bolt was
still isr the door skin which was attached to the
airplane, The holes in she bracket and the attach
structure werc about 0.375 of an inch out of
alignment at the outboard side of rhc bracker.
Othet evidrner of relative mation between these
parts was the successive chafemarks in the paint



of the support bracket where it fitted against
the mount structure. These marks indicated a
maximum relative motion between these parts
of 1.05 inches.

The small vent door on the aft cargo door, the
door handle, and the latch lockpins arc inter-
connected. The system is designed to prevent
the door frum closing and the handle {rom stow-
ing if the lockpins arc not in place behind the
closed latches.

The link from the dor handle to the horizon-
tal’ torque tube which controls the vent dGor
and the Tockpins had failed in tcnsion near its
lower end. The fractured ¢nds wevc separared
by several inches and could not be pulled
togctbcr.

The horizontal torque tube was bent slightly,
and it was out of its bearing on the forward end.

The vent deor, which is attached to the torque
tube, bﬁ@glgr_um:lnd_iu normal open position
- and was jammed_in place, The vent door guard
had failed in the downward direction.

The linkage from the torque tube to the lock-
pin mechanism was intact. except that the pivot
point was brokcn on the bellcrank which con-
verts vertical push-rod motion (from the handle)
to horizontal lock-tube motion. The forward
end of the lock tube was bent outboard. The
door frame was partially fractured in the area
of this bend. The lockpins were withdrawn
beyond their normal unlocked positions.

ﬂ(rhe cargo actuation and warning systems,
rhc hydraulic power system, the main wheel
brakes, the nox steering system. the empennage
control, and the NO. 2 engine control systems
were examined.

The cargo door warning light system was
found operable from the cockpit aft to the
connector plug on the cargo door frame. None
of the circuit hreakers which control powcer to
the carp doors and warning systems was found
iripved. The writing to the door. the lock limf
warning switch, the closed limit switch. and the
closcd ?imit warning switch were separated from
their attachmenrs on the woor structure.

o discrenancies were found in the hydrlic
power systems, or in the wheel brakes or stecr-

ing systems. Although the left rudder pedal was
jammed, the left brake pedal operated normally.

Operation of the various controls in the cock-
pit revealed the following:

1. The nose steering system was positioned
approximately 10° left because of the left
rudder pec'al input signal. The system was
operated from the control whee! with the
torque link dixonrected; this operated
the nose steering system normally.

2. The elevator system was operable through-
out itsrangc: however. the input loads were
higher than normal.

3. The stabilizer trim switches on the control
wheel operated normally: however, the
position indicator was inoperative.

4. The rudder trim control was operable to
the right; however. the trim would not
position the rudder to the left.

The collapse of the cabin floor damaged a
number of the engine and flight control system
cables which were rou:ed through the floor
beams in that area. Thc¢ following damage was
obscrucd:

1. Idevator Control System

The right hand elevator cablcs (NO.5
and No. 6) were preloaded downward by
the collapsed cabin floor structure. The
elevators were operable: however, higher
than normal control forces were required.

Both left-hand elevator cables were sepa-
rated. The No. 4 cable pulled out of the
left tcnsion regulator. and chc No. 3 cable
pulled out of its swaged fitting to the ele-
vator crank.

2. Rudder Control System

The No. 3 right) rudder cable was
iretched trut Dy the collapsed floor struc-
ture and could not be moved. The rudder
pedal mechanism had overtraveled its §or-
ward position and wasjannncd. The nosc-
left stop and the lowcr crank (cable No. 1)



on the rudder rorque tube had both faiied.

The rudder irself was deflected. trailing
edge rirhre,

The rudder wim cables were also pre-
loaded by the collapsed floor structure;
however, there was limited response to
rudder trim in the range from neutral to
trailing edge right trim.

3. Horizontal Stabilizer Trim

The horizont.]1 stabilizer could bc op-
crated up and down by the switches on
either control wheel. There was no re-
sponse from the alternate electrical trim
switches on the pedestal.

Rotl: left-hand manual trim suitcase
handle cables had failed, and both right-
hand cables were preloaded. In order to
trim the stabilizer manually with ¢hese
handles, both handles must be functioning.

The horizontal stabilizer position indica-
tor drive crank shea n

¢ crank shearpins were sheared, and
the stabilizer position indicator cables
(No.135and Nn. 136) had failed.

4. Nop. 2 Engine Controls

The No. 2 engine throttle. fuel shutoff,
and firewall shutoff cables had all failed.
The hydraulic, fire. and fue! firewall shut-
off valves werc in their midpositions.

1.13 Fire

There was no fire.

1.14 Suzvival Aspects

The accident was survivable.

All crewmembers and passcngers exited the
airplane througf1 six of its eight emergency exits.
All escape slides for these exits functioned nor-
mally.

The nine passengers and the two cabin atrend-
ants who sustained irjuries were examined at a
local hospital for possible fractures and internal

injuries.  The injurics consisted of contusions
and lacerations of excremities and sprained
ankles.  One passenger suffered a dislocated
fingcr and another passcnger a facial injury from
being struck by a floor hatch during the decom-
pression.  All other injuries werr friction burns
sustained when the passengers Slid down or exited
the bottom Of the cvacuation slides.

The events from the time of decompression
untilemergency evacuation are as follows:

The Decompression

The decompression manifested itself to the
passengers and flight attendants as a mufﬂcd
explosive sound and a white gray fog which
formed throughout the cabin. The door to
the cockpit and the door of the gailey lift
gpencd, and severalceiling pands in the center
of the cabin fell down. A tloor hatch in the
aisle next to seat 4H flew Up and struck a
passenger in the face.

The chicef flight attendant, who was stand-
ing in the forward service area, was thrown
from this area. The two flight attendants
seated at the two aft exits were thrown to the
floor. which had parrially collapsed into the
baggage compartment below. The circular
standup bar on this coilapsed tloor section was
torn loose from the floor.

Of the eight flight attendants, five reported
that their first thought was toreach for oxygen
masks. The automatic release for the oxygen
system is preset to operate at 14,000 fect,
and, since the airplanc was below that altitude,
the system did not actuate. One flight a<tend-
ant at Exit 2L obtained a walk-atound oxygen
bottle and called thi: cockpit on the intercom
system to tell the crew thar the danmrage was in
the rear of the airplane. The chief flight
attendant and the fighe attendant stationed
at Exit 1R, went to the cockpit for inst=c-
tions at various times.

Passenger Preparation

The chief flight attendant, upeon instruc-
tions from the captain. told the other flight
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attendants to prepare the cabin for an emer-
gency landing. She ob:iained an estimate Of
available preparation time (8 tu 10 minutes)
and proceeded, with the aid of the emergency
checklist, to hrief the passengers by means of
the public address system. The other flight
atrendants demonstrated the brace position
to the passengers, pointed out exit locativoms,
gave instructions for use of the cwmergency
escap~ slide and vollected personal belongings
and shoes. A number of passengers reported
that the cinergency instruction card was very
useful in determining their nearest exit loca-
tion.

Passengers scatcd adjacent tu the collapsed
floor section were relocated, as were several
of the passengcrs seated in the vicinity of the
fallen ceiling panel. The two flight attendants
assigned to Exits 41. and 4K were relocated to
the jumpseats N the forward service area.

Evacuution

During the landirg rollout of the airplane,
several other cciling panels fell down. When
the airplanc ¢mc to a stop. the cabin lights
went out. w emergency lighting system
iluminated. and the emergency evacuation
signal was activaced by the cockpit crew. There
was no delay in openmg 0f ti:e six exit doors

(three on each side of'the f5]ae). The
two rear exits. 4L and 4R, were not used
because of the collapsed floor section in that
area. Thr cvacuation slides deployed auto-
matically although two slide packs fell inside
the cabin and had to be kicked out. Most pas.
sengers reportedly needed na encouragement
to leave the airplane and wcrc waiting near
the doors fur stide deployment. The evacua-
tinn prucccdcd smoothly exeept that two
clderly female passengers had to be helped
through exits by a tlight attendane, and onc
passenger's path was obstrucied DY a fallen
ceiling panel.

The cvacuation was. estimated DY the flight
attendants to have been completed in 30
seconds.

1.13 Testsand Research

The manufacturer conducted a test to deter-
mine if the airplane could be pressurized with
the vent door open and rhc nylon baggage cur-
tain acting as a sed cnvcloping the vent door
cage. Another test was conducted to determine
the force necessary to stow the aft baggage door
locking handle by forcing the handle linkage
overcenter o an apparent door-locked position
without the lockpin engaged.

i saled shar ahe curtain as.a seal
could maintain approximately § p.s.i. differential
_pressurc. _Above 5 p.s.i., the curtain was sucked

_into the vent door cage and pressurization was
lost.

( The second test revealed that the force re-
quircd to stow the handle was approximately
120 pounds. When the door linkage was forced
ovcrcenrcr, the locking pins did not engage. It
was noted further that the sliding lock tube
was _dcflcctcd, and the cap end made contact
with the cockpit door warning indicator acguat-
ing arm, The indicator switch can be actuated
with less than one-cighth inchtravel of the actuat-
ll'lg irm.

2. ANALYSIS ANI) CONCLUSIONS
2.1 Analysis

The initiating factor of this accident war the
in-flight opening and separation of the aft cargu
door.

Structural damage to the door verified that
the latches ware not overcenter when the door
opened i flighe. The two fasteners which ,at-
tached the door latch actuator-to the door had
horh failed i shear. 4 Part of one of the bolts
was found in the picce S AGOF skin which re-
maned o the airplanc—-an indication that this

\,
fﬂi]lll"{.‘ QCC'J.!TCH m the ar, and Tot when the

‘main portion of the daos impactcd the pr .
e v .
g Forces transmitted Dack through the linkages

from the door latches are the only meaus by
which the actuator and supporting bracket couid
be loaded in flighe. Fhesc iatch loads are trans.
mitted back through the actuator only if the

J



actuator linkages are not overcenter. Thus, the
evidence indicates that the latch actuator did nor
extend far enough to drive the latches bevond
the overcenter position, and that pressurization
forcedPh che Joor were crausmitted back through

the 1¢t%N linkage to the actuator support brackee. #

According to the manutacturer, the dunension
between the latch crank and the overcenter stop
should have been 0.47 inch for this particular
actuator extension.  Wwith a .47 inch displace.
ment, a 4.5 p.s.i. pressurizarion differential across
the door would have been sufficient tu fail the
two fasteners which had an ultimate shear
strength of 6.600 pounds. The manufacturer
noted that the 4.5 p.s.i. figure was an approxi-
mation. since redundancy uf the system. toler-
ances, deflectivnr, and variances in rigging can
all affect rhe load cransmitted through the
mechanism,
an PR [

*fgog/—u thg duor_l.m ¢ muvcsaluckmn. nl_n('u&‘
_behind a cam on each lagh. _These pins "rhen
"prevent the latches from opening far anyeason,
The lockpins could nor have beern engaged in
this case since rhe larches did nor attain their
fully closed positions, and the door handle should
not have stowed. The agent who operated the
door said that the door handle did not close
normally. He liad to force the handle closed
with his knee, and the vent door. which is alsn
operated by rhc handle. did nor then close

properly.
A_subsequenttesty of the door mechanism
demonstrated thet the door Bandle coud actu-

| PP S P 1 |

aily the loekpl PO HE
orce o poumds was applied to the ha
Detlection™s anism permitted this to
happen.

The _aa_rn.e_dn_ﬂmmn._m.mb.x_llae&.p
mitted the piloc indicaror switch to make con.

tact. which. in th|§_7__tcm prevents ilfumination
(Tﬁ??ﬂw warning light.” THus. the crew
“fad o warnmg Rt the door mt.chamsm was
not functmmng propcrl\' Such a swite

<manul actrr s lack |<
teasing pressure differential between
the pressurized bulk cargo compartaient and the
outside atmosphere during the clirnbour feaded

impact o

"

the latches, whicl eventually caused failure of

the fastences which secige ¥ Yort
bracket 1o the door structure. The latches were
then sprung.open, which peontcd e door 1o
blow open.  The combination of airloads and
the door with che aircrafe fusclage
caused the door structure to {ail, and most of
the door separated fram the airplane,’

The luss of the aft curgo compartment door
resulted in a rapid loss of pressurization in that
compartment. T! is parmular cargo comp.trt-

MR Was not ¢

to_the passenger cabin above it, as were other
cargo compartments on the airplane. Thus, the
loss of the door caused the full differential pres.
sure between the pressurized passenger cabin
and che atmosphere 1o be exerted on the cabin
floor over the compaitient. This loading failed

the floor support structure, and the cabin floor
collapsed downward into the cargo compartment.
The collapse of the floor resulted in the loss of

}/2/

;

much of the control of the cmpennage control¥

surfacesgalthough the airplanc was designed with
considerable redundancy in its flight conteol sys-
tems, the control cables from the cockpit 1o
the empennage control actuators are routcd!
through the cabin floor beams over this cargo
compartment, The cabin floor displacement and
floor beam deformation cither severed or severcly”

impaited the operation of these cables. - N

The Board believes that the lack of pressure
rchcr vents in this carg() caipartment T{‘Prl.‘sc"tﬂ
a significant hazard: sudden loss of pressuriza-
tion in this compartment should not jeopardize
the safety of the flight. If complete venting is
not feasible, even pattial pressure relief might :

reduce the cabin floor displacement and lhcl

attendant interferenee with critical flight con-
trols.

In this case, the crew reported, and the inves-
tigation confirmed. that the captain’s Ieft rudder
pedal deflected co and jammed bevond its noc
mal maximum forward position, affording no
tudder control from the cockpir. The crew also
reported that the airplane vawed to the right.
The left rudder cable was found broken, per-
mitting slack in the right rudder cable.  The
weight and force of the cabin floor deflected



the intace right rudder cable downward, putting
a righe signal into the rudder control valve sys.
teae, There was no impairment of aileron conerol
ndd the crew used approximately 45° loft aileron
te counterace the right vaw,

The crew reported thae extremely heavy con-
trol forces were recessaey far pitch control,
Two clevator conteal cables were separaced and
two remained intact: however, the downward
lnnding of the floor o the cables made the use
af increased forees necessary to move the conerol
voke,

The ceew reported that the stabilizer tring
control was lost,  Examination of the Syalem
did not confirm this scatement, The st ibilizer
trim indicator was inoperative  beeause of 4
broken cable. The manual stabilizer trim oy the
pedestal (suitcase handles) was inoperative be.
cause the cables c the ieft handle were scpa-
rated.  To aperate the stabilizer trim manually
with the suitcase handles, both handles must be
{unctinning. One handle positions she control
vilve and the other controls the direction of
operation (up or down). It was nor contirmed
which valve was inoperative becanse of cable
‘separation. The normal operation of the sta-
bilizer trim s bv the trim switches on the
captain’s and the firse officer’s control voke.
These  switches  functioned narmally  when
checked. ’

The crew reported that they secured the No, 2
cngincduring the descent into Detroir, Examina-
tion ievesled that the cable 1o ihe fire shutoff
valve was separated.  The cables to the No. 2
engine thrust lever and fuel shutoff valve were
also separated.  Therefore, the Board believes
that che engine was shut down when the cables
separated and that no control of the engine
cxnted from the vockpit subsequent 1o cabic
scparation,

The descent and appsuach to the Detroit
Mcetropolitan Wavne County Airport were suc-
cesstully made under these conditions.  The
problems which manifested themselves during
the Landing and rollout as deseribed by the crew
were high approach speed (160 w 165 knots)
to counteract bigh siok rate, no rudder controf,
45% left aileron to counteract right vaw, no left

10

brake, and uncertain nosewheel steering capa-
bility,

The crew stated thur when ¢he landing gear
and 357 laps were exrended ar 150 KIAS air-
speed, the sink rate increased o 1500 to 1800
feet per minute and, in order to stubilize at a
nureal sink rate, an airspeed of 160 10 165 KIAS
was necessary. At this airspecd, the aigplane had
an abmormaliy shallow deck angle and at touch-
down, application of control forees by both the
captain and firse officer was required to flare
the airplane.

Subsequent to rouchdown, the airplane yawed
to the right and dircctional contral was main-
tained only by asymmetrical reverse thrust, Since
the captain was applying left aileron, the firse
officer applicd the asyminetrical reverse thruse,
As the airplane decelerated and the right rudder
displacement became less effective, che airplane
began a gradual left rorn toward the runway.
This turn was due to the full feft deflection of
the rudder pedal which activated the nosewheel
steering 10° to 127 to the left.

Rudder trim, although limited, was available.
The erim cables repasition the neutral sctting of
the rudder control valves. The rudder actua-
tor kad a right displacement signal from the
cable system: this was in the same dircction as
the trum signal. The trim wheel functioned nor.
mally to the right; howaver, it was necessary for
the pilot to use both hands to mave the trim
wheel to neutral because tie floor was binding
the cables.

The three hydravlic systems remained intact.
There was no leakage of fluid or loss of pressure
When the auxiliary pumps were turied on, pres-
sure was buile up in both brake systems. When
the two pedals were depressed, both brake gages
registered pressure. The report of na left brake
was in all probability caused by the pilot's in-
ability to actuate the pedal, as the rudder pedal
was overextended to the left, which necessitated
a long awkward reach.

The manner in which the flight attendants
bhandled the emergency was indicative of excellent
training and a highly professional attitude. This
was cvident in their immediace secognition of
the rossible need for supplemental oxygen, the



Jeadership exhibited by the chiet Qight wreendant
in direcring the other tlight attendanms and in
staying abreast of the arplane’s Proyress, in pre-
paring the passengers for an emergency landing
and evacuation, and in the prompr and elaborste
bricting given the passengers.

Several individual, impromptu decisions ha}
te be made by the Highe accendants because of
the various unknown facets of the sitvanion.
For tnstunce, the proximiry of the passengers to
the collapsed tloor section prompred  tlight
attendants to move all occupants from chat area.
Sevetal passengers were moved {rom the vicinity
of falleq ceiling pancls, A thyght attendant briefed
one of the male passengers near her door in the
opcration of this exit, just ip case she- would not
be able to operate it after landing, Another flight
attendant instructed two fofcign passengers on
the bracing position and the location and usc of
their exit because she noticed a fack of compre-
hension on the part of these persons when emer-
gency instructions were given,  Prior to the

lauding, all flight attendants were seated, and the
chief Right attendz .t had reported to the captain
that the emergency checklist had been com-
pleted and that the cabin was prepared for emer-
geney landing.

The evacuanon was initiated when the emer.
gency evacuation signal was activated from the
cockpit.  The vvacuation alatm produced a
favorable influcnce on passenger behavior. Al
attendants reported that they were not quite
ready at cheir stations when che first passengers
appeared, and many of them had to be held back
ta give the slides time to deploy. This was
especially true in the case of the slides from the
overwing exits which require 17 seconds to in-
taee fully.

Two slide packs fell onto the cabin {looe and
had to be kicked out of the door. This is not
unusual, however, since the motion of the door,
in traveling 1o its full open pasition, constantly
alters the position of the package in relation vo
the deor sill, A shght delay or premature release
of the package mav cause it to fall on the door
sifl insgead of outside,

Injurics were sustained by wine passengers,
Mast of the passengers were unable to maintain

il

a “teet first” position while shding down the
center of the double occupancy surface and were

not able to stabilize themselves because they

couid not ecach the ra'sed sides.  As a resuh,
some passengers were irjured at the end of the.

shide,
2.2 Counclusions

(2) Findings
1. The cewmembers were properly
certificared for the operation.

2. The airpline was operated in ac.
cordance with FAA and company
regulations and procedures.

3. The airplane was within the gross
weight and center of gravity limits,

4. The aft bulk cargo compartsment
door apened in flight and separated
from the airplane.

" 5. Relief veats were not installed be- \/

tween the passenger cabin and the
aft bulk cargo compartment to
mininize the piessure loading on
che cabin floor in the cvent of a
sudden Jcpressurization of the
. Cargo campartment,

6. The loss of pressure in the cargo
compartment  created a pressure
differential of sufficicut magnitude
to cavse the cabin floor and its
supporting structure to fail.

7. The cabin floor displaccment and "

floor beam deformution into the
cargn compartment severed some
of the cables and severcly impaired
the operation of others to the No. 2
engine and empennage flight con.
tmis.

8. Stabiliver wim was available, al-
though the stabilizer indicator was
inoperative.  The crew was not
awarc of that, and they did not use
trim for the approach and landing.

9, There were no malfunctions of the
three hydraulic systems, che air-
planc’s brake system, and the nose-
wheel steering system.

Ly
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APPENDIX A

INVESTIGATION ANI) HEARING
1 Investigation

The Board’s Chicago ficld office received notification of the accident at approximasely 2045
edt, on June 12, 1972, from Amwrican Airlines Flight Dispatch Office ar Chicago's O'Hare
Ficld. An investigator from the Chicago Ficld Office wis on the scenc at approximately 0330
c.dut. on June 13,1972, Investigators from Washington and the New York Field Office arrived
on the scene on the morning of June 13, 1972, Working groups were established for Qpera-

tions acto tructures, Systems, Maintenance Records, and Flir e .

Parties 1o the Investigation included:  American Aiclines, tnc,, the Fedoral Aviation Adminis-

tratzon, Allied Pilots Assaciation, and McDonnell Douglas Aircraft Corporation.

T e,

2. Hearing,
There was no public hearing,
3. Preliminary Report

A preliminary repore on this accident was issued by the Safety Board on August 22, 1972.

Preceding page blank
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APPENDIX B

CREW INFORMATION

Captain Bryvce McCormick, aged 52, was employed by American Airlines on May 26, 1944,
He holds Airline Transport Pilor Certificate No. 105096, with ratings in th. Douglas DC-6/7.
DC-10, Bocing 727 and 707, and the Convair 990-type aircraft.

He had passed his mose recent examination for an FAA first-class medical certificate on
December 24, 1971, without any physical waivers and his company physical examination on
October 29, 1971, He bad accumulated 24.048Nhours of flying time as of June 12,1972, of
which 3:51 hours were flown on this (irgﬁ?“ ¢ had acquired 56 totad hours in the Douglas
DC-10 aireraft.  He had compicted ground schocl and flight training in the Douglas DC-10
and had passed his flight proficicncy radng check on March 30, 1972. His most reeent tiue
check had been performed on April 24,1972,

First Officer Peter Whitney, aged 34, was emploved by American Airlines on September 8,
1965. e holds Airdine Transport Certificate No. 1621264,

He had passed his most recent examiniion for an FAA first-class medical certificate on
January 21, 19720 without any physical waivers and his company physical examination on
Mav 26, 1972, He had accumulate ' s of flying time as of June 12, 1972, of which
5:531 hours were {lown on this flight.” He Tad acquired 75 rotal hours in the Nouglas NC-10
aircraft. His most recent proficiency check in the Daouglas DC-10 had been on March 30, 1972

Flight Engincer Clayton Burke, aged 50, was re-cmployed by American Airlines an March 15,
1954, tie holds Flight Engineer Certificare Na. 1208279.

He had passed his most recent examination for an FAA medical certificate on Pecember 15,
1971, without any physical waivers. and his company physical examination on December 14,
1971, He had accumalated 13,898 hours of flying time as of June 12, 1972, of which 5:31
hours were flown on this Hight. He had acquired 45 cotal hours in the Douglas DC-10 aircraft.
His most recent proficiency check in the Douglas DC-10 had been an March 30, 1972,

Chief Flight Attendant Cvda Smith was employed by American Airtines on May 28, 1968.
She completed her DC-10 training in May 1971 and her most receny emergency procedure
training on May H1, 1972,

Stewardess Beatrice Copland was employed by American Airlines on July 30. 1970. She
completed her DC-10 training in Match 1972 and her most recent emerg ney procedure train-
ing on Jume 14, 1971,

Stewardess Janice Hickingbottom was employed by American Airlines on April 24, 1969.
$he completed her DC-10 training in October 1971 and her most recent emergency procedure
training on May 23, 1972, AR

Stewardess Colleen Maley was emploved by American Airlines on May 20, 1971, She com-
pleted hee DC-10 training in January 1972 and her most recent emergeney procedure training
on May 16,1972,

Stewardess Sandra McConnell was employed by American Airlines on March 23, 1969.
She completed her DC- 10 training inOctober 1971 and was scheduled for emergerey procedure
training on June 13, 1972

Stewardess Charlotte McGhee was employed by American Airlines on May 27, 1971, She
completed her DC-10 training in November 1971 and her most recent cmergency procedure
training on May 22,1972,

Stewardess Carol Stephens was emploved by American Airlines on May 16, 1972, and
gradusted from American Airlines Stewardess School on May 16, 1972,

16



Stewardess Marlene Saydeh was employed by American Airlines on May 7, 1970, 3he com-

pleted her DC-10 training in March 1972 and her most recent emergeney procedure training
on May 8, 1972,

17




APPENDIX C

AIRCRAFT HISTORY

The airplane was manufactured bv McDonnell Douglas as a DC-10-10. The registration
number was NYO3AA, scrial number 46503. 1t was received by American Airlines from the
manufacturer on July 28. 1971. It had accrued 2.142 hours of flying time at the time ofthe

accident.
N103AA was powered by three General Electric CF6-6D gas turbine engines. The No. 1
B engine, serial number 451208. was installed on February 17, 1972. and had a total time of 820

hours. The No. 2 engine, serial number 451180, was installed on March 19, 1972, and had a
total time of 920 hours. The No. 3 engine. serial number 451298. was installed on May 19,
1972, and had a total time of 177 hours.

The airplane records indicate that N103AA had been maintained N accordance with all

company procedures and FAA Directives.

N
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APPENDIX D

TRANSCRIFTION OF PERTINENT COMMUNICATIONS FROM COCKPIT
VOICE RECORDER. DOUGLAS MODEL 1>C.10-10, N103AA,

AMERICAN AIRLINES FLIGHT 96
WINDSOR. CANADA. JUNE 12, 1972

LEGEND

Cockpit area microphone voice or sound source
Radio transmission from N103AA

Voice identificd as Captain

Voice idcntificd as First Ofticer

Voice identified as Second Officer

Voice unidentified

Local Control Detroit Metropolitan Airport
Ocparture Radar East Metropolitan Airport
Cleveland ARTC Center. Windsor Radar Controller
Artival Radar Fast Metropolitan Airport
Unintelligible word

Nonpcrcinent word

Break "2 continuity

Questionable text

Editorial inscrrion

19
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SOURCE
& TIME

CAM-1

CAM-?

44

CAM-I

CAM-2

INTRA-COCKPIT

CONTENT

(Okay, ther your forward gear has a
long ways to go)

¥ x % %

Okay, you got 'em?

Yeah

SOURCE
&TIME.

0020:11.5
LC

RDO-1

0020:32.5
RDO-1

DE

0020:42.0
RDO-1

DE

0020:50.5
RDO-1

AIR GROUND COMMUNICATIONS

CONTENT

American ninety-six maintain ceaway heading
contact departure one eighteen four

One cighteen four maintain runway heading

American, eh, ninety-six

And American ninety-six, your frequency, we're
off Detroit Metro

American ninety-six Detroit departure radar con.

tact climb and maintain six thousand

Okay, you want us to climb and maintain six
thousand, American, uh, ninety-six

Roger American ninety-six turn heading zero six
zero

Right to zero six zero, Anierican ninety-six

= XIAON3ddv
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SOURCE
& TIME

CAM-2

CAM

CAM-1
CAM-2

CAM

CAM-I
CAM-2

CAM.?
CAM-3

CAM

INTRA-COCKPIT
CONTENT
Flaps, up

Sound offlap lever

Zero nine zero, you got it ?
Slats. up
Sound of click

Whocver designed that thing, I’} ¢ell
yah, he- - ooh

They’'re rea”y something to behold,
huh?

*x ¥ %k %

Gear handle to *

Sound of click

AIR GROUND COMMUNICATIONS

SOURCE
&TIME CONTENT
0021:23.0
DE American ninety-six turn right heading zcro nine
2cro
RDO-1 Right to zero nine zero, American ninety-six
0022:15.0 :
DE American ninety-six, tuen right heading one cne

zero, join ah Jay five five four when ya intercept

d X1aNddd
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SOURCE
& TIME

0024:28.5
CAM-1

0024:32.5
CAM

CAM-?

0024:35.0
CAM-I

CAM-?
0024:35,5
CAM

0024:39.0
CAM-1

INTRA-COCKPIT

CUNTENT

(There) goes a big one up there

Sound ofhigh amplitude noise

Ah, #

What the hell was it? (I wonder?)

Whistle ((similar to human voice))

Sound of fire warning horn begins at
Same time with altitude warning horn

Well pass the warning fue

SOURCE
& TIME

0024:05.0
RDO-1

QGR

0024:10.5
RW-I

QGR

AIK GROUND COMMUNICATIONS

CONTENT

Ah, correction was that two three zero?

Two three zero American ninety-six report
reaching

Okay, American ninety-six

Ninety *

a <1aNadav
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SOURCE
&TIME

CAM-2

0024:42.5
CAM-3

CAM-2

0024:46.5
CAM-I

CAM-3
CAM-I|
CAM-3

CAM-3

CAM-?

CAM-2
CAM-1

CAM-1

INTRA-COCKPIT

CONTENT

Which one?

We've hit something

We've Jost ((pause)) lost an engine here

Ah. which one is it?
Two
(Is pitch hold grabbing on?)

Number onc is still good

And, ah, Captin * we’ll haveto * * *

to check out this

Okay, we apparently ((pause)) Master
Warning. this board’s got an engine fire
over here. Yeah we got the engines,
one and three

Do we have, ah, hydraulics?

No

’'ve got full rudder here

SOURCE
& TIME

AIR_ GROUND COMMUNICATIONS

CONTENT

a XmNIqm
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INTRA-COCKPIT AIR GROUND COMMUNICATIONS

SOURCE SOURCE
& TIME CONTENT & TIME CONTENT

00625:37.0

QGR Right turn heading one cight zero, maintain ten
thousand, gu ahwad

0025:48.0

QGR American ninety-six, Clevcland

0025:51.0

RDO-2 Wc got one seven zero heading sir and, ah, main-
taining twelve thousand

0025:54.5

QGR Nine six roger. type of cmergency?

RIX)-2 Yeah, yes sir

RDO-1 We ltave a control probletn, we have nu rudder.
got fulljam, we've had something happen, | don't
know what it is

0026:06.5

QGR American nine six. understand ({pause}) clcarrd

~ o maintain, ah, ninrr thousand, zliimeter two

tuner eight seven be, ah, radar veetor hack toward
the §LS course runway three, you want the ¢quip.  »
ment to be standing by? =

0026:22.0 Z

RDO-2 'Kay sir, ah, ah, say again the heading and we'il %
let down slowly te nincr thousand -




119

SOURCE
& TIME

0028:33.0
CAM.2

INTRACOCKPIT

CONTENT

Okay we've got full control on this
though, however, so | guess We're slow
cnqu%h so we CaN prohahly use difer-
ential directions with engines. thank
goodness it’s one and two we've got
{(pause)) one and three

SOURCE
& TIME

0027:21.0
RDO-1

0027:42.5
QGR

0028:25.0
RDO-1

0028:31.0
QGR

0028:54.0
QGR

AIR GROUND COMMUNICATIONS

CONTENT

Okay now. we've got. ah, problem t got a hole in
the cabin, | think we've lost number two engine,
we've got a jammed rudder full left rudder and
we need to, ah, get down and make an approach
I guess Detroit Metro would be the best and, ah.
can you vector usaround?

American nine six roger turn further righe now
heading'll be two zero zero

I have no rudder control whatsoever se our turns
arc gonna have to be very slow and ¢» nious

Understand

Amcrion nine six continue descent to five
thousand feet say the altitude now

{1 XION3ddV
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SOURCE
& TIME

0031:12.5
CAM-1

0032:06.0
CAM.J

INTRACOCKPIT

CONTENT

Okay. Give me about fifteen 0N the
flaps now. watch it carefully

We'll be landing about two hundred
ninety two thousand

SOURCE
& TIME

0028:58.5
RDO-2

0029:57.0
QGR

0629:58.5
RIX)-2

0032:45.0
RDO-2

0032:48.,5
QGR

0034:28.5
QGR

0u34:34.0
RDO-2

AIR GROUND COMMUNICATIONS

CONTENT
Twelve thousand to five

Nine six altitude now

Ah, eleven thound two hundred

We're out of eight seven hundred for, ah five
thousand right?

American nine six soger turn back right now
heading’ll bc two eight zero

Ametican nincty-six now cleared to maintain
three thousand

Three thousand

d XiaN3ddv
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INTRA-COCKPIT AIR GROUND COMMUNICATIONS
SOURCE
SOURCE
& TIME CONTENT & TIME CONTENT
0035:13.0
QGR American ninety-six Metro approach one two one
five = one twenty-five fifteen go ahead
0035:18.5
0036:08.5 RDO-2 Thank you one twenty-five one five
CAM-2 We've got a nice rate ofdescent even
if we have to touch down this way we’re
doing well
Note: Detroit Metro arrival east
L
™ 0036:30.0
ARE American ninety-six, Detroit
0036:32.0
RDO-2 Loud and clear sir.and we're through £ve
thousand five hundred four three
0036:45.5 .
ARE American ninety-six, turn right heading three g4
210, descend and maintain three thousand yeeror
to the ILS three left final approach course, altim-
cter two niner eight five. risibility one and one
half, breaking. clear for all types of aircrafe
>
0036:57.0 E
RDO-2 I think you heading now to three thousand d
X
v}




INTRACOCKPIT AIR GROUND COMMUNICATIONS
SOURCE SOURCE
&TIME CONTENT & TIME CONTENT
0038:40.0
CAM-1 Well gimme the gear
0039:39.0
CAM-1 Okay, here we're coming into the ILS,
P'm gonna start slowing her down, give
me twenty-two on ¢he flaps
0040:59.0
CAM-1 All right we got the green lights
0041:10.0
w ARE American ninety-six, you're two and a half miles
o from the marker. contact the tower one two one
point one. good night
0041:15.0
RDO-2 Good night, sir
0042:23.5
LC American ninety-six cleared ¢ fand
0042:26.5
RDO-2 American ninety-six cleared to lund
0042:42.0
CAM-1 Give me thirty-five on the flaps >
-
004338.0 2
CAM-1 | have no rudder to straighten it out E
with when it hits é




SOURCE
&TIME

0043:53.5
CAM-2

0044:55.0
CAM-1

INTRACOCKPIT

AIR GROUND COMMUNICATIONS

Okay, now engines Off at your discretion

SHUT 'EM DOWN

a XidN3ddv
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APPENDIX G

UNITED STATES OF AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
'WASHINGTON, D.C.

ISSUED: July 6, 1972
Adopted by the NATIONAL TRANSPORTATION SAFETY BOARD

at its office in Washington, D. c.
on the 23rd day of June 1972,

TR T o e e i e

FORWARDED TO: )
Honorable John H. Shaffer ;
Administrator )
Federal Aviation Administration )
L Washington, D. C. 20591 )

T e oy S

' SAFETY RECOMMENDATIONS A-72.97 & €8

[ ‘Tlhc National Transportation Safety Board is investigating an accident invelving an American
i Alrhn_cs McDounell Douglis 0C-10-10, NI103AA, which occurred shorely afrer takeoff from -
- Detroit Metropolitan-Wayne County Airport on June 12, 1972, '

The aft lefr-hand cargo door opened while the aircraft was at approximately 12,000 fecr.
The cabin floor over this cargo compartment then failed as a result of depressurization loading,.
A and the floor dropped partially into the cargo comparement. This displacement of the floor
| causcd serious disruption of the control cables which are routed through the floor beatns ta the
: cmpennage control systems and the engine controls. With the exception of the right rudder
pedal cable, all of the cables on the Teft sde of W Susdhage oroke, The cable runs on the right
side were also damaged—the cable guides tore from thieir arcachments to the floor beams, and
the cables were deflected downward by the Noor structure. -

Preliminary investization has revealed that the door latches were not driven fully closed, and
the lock-pins whicl <hould tave grovented, the arches from opering were nowin gace. The
TR Wt o \nidoes wese e At ot crnmes o tne iy, desrd qoithones sen g

L SRR

L A W S ) B G B W W

t4 y r i is t and a con-
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i i " = 3 - Ld over thc fdllurc 0' .[I\c (IODI saic[ _f(.‘-ltllles. to t‘cchldc
Ly lbu(ln L) fa(.tOl we are more congern oy 1 : s
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APPENDIX G

UNITED STATES (F AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: July 6,1972

Adopted by the NATIONAL TRANSPORTATION SAFETY BOARD
at its office in Washington, D. C.
on the 23rd day of June 1972.

A Tk T WA

FORWARDED TO:

Honorable John H. Shaffer
Administrator

Federal Aviation Administration
Washington, D. C. 20591

L L L L L Y s Y e L L L)

gt Vet S Wt Nt Nagtt'

SAFETY RECOMMENDATIONS A-72-97 & €8

The National Transportation Safety Board is investigating an accident involvingan American
Airlines McDounell Douglas DC-10-10, N103AA, which occurred shortly after takeotf from
Detroit Metropolitan-Wayne County Airport on June 12, 1972.

The aft left-hand cargo door opened while the aircraft was at approximately 12,000 feet.
The cabin floor over this cargo compattment then failed as a result of depressurization loading.
and the floor (’.mpped partially into the cargo compartment. 'This displacement of the floor
causedscrious disruption of the control cables which are routed through the floor beams to the
cmpennage control systems and the engine controls.  With the exception of the right rudder
pedal cable. all of the cable, on the left side of the fusclage broke. The cable runs on the right

side were also dawnaged—the cable guides tore from their attachments to the floor beams, and
the cables were deflected downward by the floor structure.

Preliminary invest -ation Nas revealed that the door latches were not driven fully closed, and
the lock-pins which <hould haye prevented the latches from gpening were not in place, The
reason these door latches were not driven over center to the fully closed position has not yet
been determined.  However, although the Safety Board Lelieves this was relevant and a con-
tributing factor. we arc more concerned over the failure of the door safety features to preclude
dispatch with an unlocked door. The design of the door should have precluded the dispatch
of the aircraft with this door improperly closed. With the lock-pins not engaged, a small vent
door on the cargo door should have remained open, preventing normal pressurization oOf the
atrcraft. Also, the vent door handle should not have stowed.

37
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However. tests conducted at Douglas Aircraft Company have demonstrated that the vent
door can be closed, and the handle stowed. without the lock-pins engaged. Apparen.dy, some
combination of deflection of the operating mechanisms and tolerances permiitted such opera-
tion when a force of approximately 120 pounds was applied to the operating handle. During
these tests our investigator ohserved bending of the sliding lock-tube which caused the cap end
of the tube to make contact with the pilot indicator swiich actuating arm. This arm moves

“through a very small arc to actuate the switch. and the hard belicves that a similar contact on

the accident aircraft door probably actuated the switch and gave the pilots a dour safe indica-
tion on the annunciator light panel.

Finally, the Board believer that sudden loss of pressure in this cargo comparcment forany
reason should not jewpardize the safety of the flight. 1n this case. the loss of the door and
resultant cabin floor failure caused an unwanted rudder input. <evcrely restricted the elevator
control available to the crew and disrupted the No. 2 engine controls.

We arc aware of the inspection procedures currently in effect to ensure safety of operations
of the DC.10 as well as the:existing safety features of the door design. Newvertheless, in order
to preclude the recurrence of similar accidents. the Safety Board recommends that the Federal
Aviation Administration:

1. Require a inodification to the DC-10 cargo door locking system to make it physically
impossible to position the external locking handle and vent door to their normal door
locked positions unless the locking pins arc fully ungaged.

2. Require the installation of relief vents between tlic cabin and aft carp compartment
to minimize the pressure loading on the cabin flooring in the event of sudden depres-
surization of the cargo compartment. -

Members of our Buteau "ofAviation Safety will be available for Consultation in the above
matter if desired.
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APPENDIX G

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C.  205%

" OFFICE OF
THE ADMINISTRATOR

7 JUL 1972

Honorable John H. Reed

Chairman. National Transportation Safety Board
Department of Transporiation

Washington. D.C. 20591

Dear Mr. Chairman:

This is to acknowledge your Safety Recommendations A-72-97 and 98 issued on 6 July 1972
which included recommendations resulting from an inadvertent cargo door opening reported
on a Douglas [XC-10-10 airplane.

All operators of DC-10-10 airplanes arc currently performing 100 hour functional checks «n
the cargo door system and will incorporate necessary modifications in accordance with
McDonnell Douglas Service Bulletins 52-27 and A $2.35 within 300 hours. These wmodifications
pertain to improvements iN the inspection and operation of lo¢king and vent mechanisms.

Additional modifications to the cargo door locking and pressurization systems are being con.
sidered as part of a continued invcstigation effort. While a preliminary investigation indicates
that it may nor bc feasible to provide complete venting beeween cabin and cargo compartments.
your recommendations Will he considered with respect tu further action caken.

Sincerely.

{s{ J. H.Shaffer
Administrator

v 7

i St oot pr e -




&

APPENDIX G

+ -~ These recommendations will be released to the public on the issue date shown above. No
public disseminativn of the contents of this document should be made prior to that date,

. rd .
"Reed, Chairman, MeAdams, Thayer, Burgess and Haley, Members, concurred in the above
recomunendations, '

sl
: By: John H. Reed
i Chairman
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