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SYNOPSIS 1. INVESTIGATION 

1.1 History of the Fligbt I?,, 
American Airlinrs. lnc., Fl i#ht96. a IX-10-10. !; '! 

N103AA. was a rchcdulrrl p;nssen;er flight from I ,  

Ins Angelcs. California. to LaCuardia Airport. 
Ncw York, w i th  intcrmediatc stops a t  Dcrroit. ;;;i 
Michigan a ~ ~ d  :3uff;llo. New York. Flight 96 dc- 
parted 1.0s A11ge1cs International Airport at  ,I; hi 

1436 e.s.t..l on Junu 12, 1972. 46 minuter after pil 
i t s  xl~cduled  departure. The delay was a result 

Flight 96 arrived at !letroit at  1836. This s c ~  
merit of the flight was without incident. 

Fuel. cargo. and paswngcrs were loaded ;;hrmrd 
the.lirpl:lne a t  1)etroit and i ts takeoffgross weight 
w 3 s  computed to he 300,888 pounds, well under 
thc maximum allowahlc. Thc last compartnlenc 
t o  be secured prior to dispatch of the flight was 
tltc af t  hulk c.lrgo compartment. 

cargo colnpartmcnt Itad diff iculty clnsing the 
door. Flc stated that be closed the door elcc- 
trically. t i e  listened for the motor to stop rvn- 
ningand then attcntptcd to close the door handle. 
'I'his handlc is designed t o  clmc the small vent -.-& 
d w r  which i s  located on thc cargo door. to 
pusition a lockpin hchind a cam on each of the 

; I  

,I I 

~ 

of pasrngcr Ilandlirtg snd air traff ic control. ,/ill 1; ~ , !i I /. ~ 

C I  t p;: 
; ,, 

1 , '  
! ': 
, ,  ' $  . .  
: /  
, ,  

The ramp service ;,gent who r r v i c e d  the  a f t / '  
i 

IAl:  l i m o  tuud hereat ate csrrcm%tmdard. hrsed w th.. 24-hour 
d m k .  

.. 

I 
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1.5 Crew l n f o r ~ ~ ~ a t i ~ ~ n  



, .. . 
' , z 

of an adjustment to the dool-closing switch to 
permit electric opcr:ktiun o f  thr latches. 

IX-IO cargo doors was i n  cf icct at tlw t ime of 
." No Airworthiness Directive pert.~ining IC 

the accidcnt. However. McDonnell Douglas 
Service Uul lr t i t l  5?-?7.13C-10 SC 612. which pcr- 
rained to the electrical wiring to the latch actua- 
tor. had been issued on May 30, 1972. The 
modificarion recommended rcplacernent of thr 
cargo door latch actuator wiring w i th  heavier 
?age wire. American Airlines had not complied 
w i th  this bul lct in at the time of the accident 
nor was cornpliancc mandatory. The reason for 
the issuance of this bulletin was stated in  the 
bulletin as: 

r 

"Heusow 

Three operators have rcported failuro oi the 

cargo doors. Latch ;Ictu.ltur failure is at- 
e!cctrical latch actuators :o l ~ tc l l l un la rch  the 

I trihutcd to an cxccssive voltaec d r o ~  rcducine 

;1? 
'. 

the output torque t o  the actu:ttor. This con- 
dition may prevent electrical Iatchinglt~nlatcb- 

'i 
ing d the Imuks. Fadurc to provide adequatc 

of the doorsresulting in tlisht delays. Increas- 
torque necessitates manual I;,tcl,inglull!;lrchil~g 

ing t l w  wire plgc hctwccn t h r  circuit breakers 
and the actuators wi l l  rcJucc the voltagc drop 
and pnrvide adequate In-que to operate the 
latch lnnuks uncb  all ant ic ip rcd  conditions.'' " 

1.7 Mrteorological in forn l r t ion 

Metropolitan Wayne County Airpurt, IJetrrrit. 
The surface weathcr obrrvat ions at  Detroit 

Mirhigan. for P period prim tu a n d  inl lowing 
the ac iden t  wcrc. in part. as iollowr: 

7.000 feet overcast. visibiltty 2 Iniles. rcstric. 
I906 -Special csrirtlatcd 5.500 feet brokcn. 

tion to visibility smoke and fog. wind 090" a t  
7 knots. tcrnperalurc 56' I:.. dcw point 70" F.. 
altimeter retting 29.85. 

1 % , 5 -  €,timated 4,jon overcast, 1.112 tnilrr 
bisii i l i ty. rrstricriuu t o  visibility sm,kc and 
fog. w i d  I .$(I" a1 6 knots. tcntperaturc 61" F.. 
dcw puutt 58" F., alr i twtcr qettinc 2%85 

4 

1.8 Aids to Navigation 

nxvigational aids during the cnrcrgcncy. Run- 
There were no reported mal funct ims of the 

WAY 03L. is equipped wi th  a full instrument 
Landinp, S)stcm. which was util ized by the crew 
ior t b c  approach. 

1.9 Contrnunications 

All communications w i th  Flight 91 were 
routine and i n  accordance w i th  established pro- 
cedures. T l ~ c r e  were no reported diif irultics. 

1.10 Aerodrome Ground Facilities 

Detroit  Metropolitan Wayne Coutrtv Airport 

west of Detroit. Michican. The g c o ~ ~ . q h i c  loca- 
is located approximately 17 statute miles south- 

tion is  42O13.1' north latitude and 83c20.9' west 
lungitude, a t  a f ield c levxion of 135 lccr nwan 
sea level. Thc airport i s  operated continuously. 
Runway 03 left is 10,500 feet i n  lengrh. and 
200 feet in width. of cwcre tc  construction. w i th  
all.wcather ntarkinp. It is equipped w i th  high- 
intensity runw.ly lights wi th ccntcrIi.,c lights 
and high-intensit) approach lights. The approach 
lights arc equipped w i th  wqucnce flashing lights. 
The runway i5 illso rquippcd wi th touchdown 
zone lights. 

Fi rc f igh t in~ .  and rcscue equipment availab!: 
wcrc as follows: 

2-Ydnkec Walters. 2.500 gallon ta!:kers, 
1 --Yankee Waltcrs. 3.000 gallon tanker. 
I .. 1)adgc Light Rcsr.ucTruc!i. 1.00Opoundr 

1 - 7511 gallon rumper. 
I -1)odge l<escuc Van. 

dry chcmic:J. 

T c n  firefighting pcrsonncl wcrc available on 
8.hour shifts. 



I t  i s  a digital recorder wi th an associated data. 
zcquisition s~stenr of tlw c x p n ~ l c d  p r a m e t r r  
t y p ~ .  The recording mudium i s  onr-qu;trtw inch 
nlapnctic tape. on which :tircr.tft >crformmcc 
information i s  recorJcJ serially i n  digital fornl  
or .four sequential tracks covering 25 hours of 
aircraft owration. 

The Jata recordrr was opcratiug normally up 
tu the time the door opcned. !nformation ob 
t a i w d  f rom it ronfirrncd thn crew's testimony 
that rhc incident occurred at an altitude of 
11.750 fret. However. the data recorded af ter  
the incident was largcly aberrant. and l i t t le use- 

recording was che r c w l t  of inadcquacics of the 
(ut information was obtained Thc abcrrant 

c m x d  accclrr~cion I d s  to affect the pcrform- 
installation in this particular data recorder which 

anct of t lw  rccorder. 

aircraft was equipprd with a Fairchild Model 
In  addit ion to the flight data rrcordcr. t l ~ e  

100 cockpit voice recorder (CVK). The CVK 
tape was recovered intact, and a transcript d the 
perrincnt communications is  included in  Appen- 
d ix  0 .  

1.1 2 Airrraft Wrcckagc 

a r g o  door which llrd scparatcd i n  
conductcd. 

An cxamination of the airplane and of the aft 

The carco door I l inw. door frame. and thc 
.I 

four rollcrs o n  the durr sill, which C I I ~ ~ ?  door 
latches upon closing were basically undamaged. 
The rollers wcrc free t o  rotare and, except fix 
two  rnlall g o u p  marks on the second roller 
from rhc front. they \vert undanngcd. 

evcr. the m o t o r  had repmatcd from t l ~ c  door and 
Thc durr actuator gear Iwn was in p l a c ~ :  how. 

was hanging by i t s  clectric wires. The actuator 
arm I d  uparatrd and was not rccovereJ. The 
door itxlf scparatrd front the fuxlagc in flight. 
lcaving approximately HO percent of i tsexterior 
skin ill +LC on the door Iringc. 

The Joor u a s  found with thc four latcl~cs 
ne.dv closcd. wi th the Iockpms not engaged, 
with I I ~ C  w n t  dnw overtrrvr l rd lwyond tltc clprn 
pcsitiun ,and with the d w r  hanrllc in  fhc btowcd 
pwitim. Thc latchrr. u h i c l t  wcre fi l led w i th  

., 

eitrth, were 3pproninlatCly 0.1875 of an incli 
from their ful ly closed positions. and thc ln tc l~  
mech.lnisnlr were 0.35 o f a n  inch i rum the. 
center stop positions. 

'Lr over. 

:lctuator which operates thex 1;lrchc.r indicated 
Prclintionry cxaminetion o f  the scrcw-type 

that the length of the actuatorn~casurcd bctwccn 

i t s  normal cstcnded position. 
the cdntcr:incs o( i t s  attach bolts was less than 

manuLcturer for cxamination and disassembly. 
The actuator wap rcmoved and taken to t h e  

I: was determined that the clcctrical extcnd limit 
switch was closcd. Thc  gear train was operated 

The fully cxtendrd acttlator n~casurcd 11.777 
manually until t lw cxtend l imi t  switch opcncd. 

inciws,and the r c t r x t e d  mcasurcmenr was 9.997 
inches. The actuator. as rcco\.errd. measurcd 

load t.w which consistcd ol I d s  of 1,500 
11.040 incltcs. Thc unit was given an clcccrical 

poutxlr. 2.000 pounds, and 2.600 pounds. Volt- 

Whcn a lO~d of 1,500 pound? was applicd. the 
agc readings varicd from 28 V I)(: to  13 V X .  

a current d ~ a w  of 11 ampcrc. Whcn 2,000 
unit crcpr slnwly w i th  a voltage of 13 V 1 x 3  and 

pounds wcrc :~ppl icJ  the unit crept wi th  a volt- 
age of 13 V IX and a current of 13.5 ampere. 
Wi th  a l o ~ d  uf 2.600 poandr applicd. th: uni t  
crept w i th  18 V DC and I7 ampcre. The clutch 
sc:ting was 2.900 pounds. All resting was per. 
formed with ;I new c l d c a l  mocor installcd. 
Thc original motor had scparatrd f r o n ~  thc ac- 
tuator and was ncver rccowred. 

Exnnlination showed that a high-compression 
force wac transnlittcd f rom chc latches tlaromjh 
t11c irrcvcrsiblr latch linear n:ttlator to the door 
structurc. This was cvident f rom t h e  I)rinelling 

a t t x h  log a1111 fran the damngc o l w r v c d  OD t l w  
of the trpper sidc oi the bushing on the actuator 

actuator support b ra rks .  'rllis support bracket 
was ill pl:lcc on its bttach structltre: howcwr. 
t l ~ c  t w o  bolts which cwncc tcd  thc hrackct to thc 
structure were shcnrrd. A part of one bolt was 
st i l l  in tlrc door skin which was attached to the 
rirplanc. Tltr l~oler i n  thc bracket and t l ~ c  at t :~c l~ 
structurc wcrc about 0.375 of a#! i n c h  o u t  d 
.dignrnrnt at thc outboard side o f  rhc braclict. 
c)thrr evidrncr of relative motion 1 x . w  cen thcrc 
parts W A S  t l ~ e  zuc.csiw chafernarks in tbc paint 

5 



of the support bracket whcre it f i t ted against 
the mount structure. These marks indicated a 

o f  1.05 inches. 
maximum relative motion betwecn the;e parts 

door h:lndle. and tlte latch lockpins arc intcr- 
The snlall Yent door on the a f t  cargo door, the 

connected. T h e  system is  designed uo prevent 
the door from closing and the handle lrom stow- 
ing if the lockpins arc not in place behind the 
closed latcl~cs. 

tar torque tubr w%ch controls i K e w o o r  
The link from the dor haltdle to the horizon- 

and  the lockpins had :ai!ed in tcnsion near i t 5  

lowcr rnd;  '7% fractured c i i i w e r c  separated 
by sevcra? inches and could not be pulled 
tosether. 

The horizontal torque tube was bent slightly, 
and it was out of i t s  bearing on thp forward en'. 

tube, 1- irs ng 
The vent deor,which is attached to the torque 

and was ianlmed i n  place. The vent door guard 
r m a l m o s i t i o n  

had failed ill t1.c downward direction. 

pin mechanism was intact. except that the pivot 
The linkage f rom the torque tube to the lock- 

point w a s  brokcn on the bellcrank which con- 
verts vertical push-rod mot ion (from thc handle) 
to horizontal lock-tube motion. TIIC forward 
cnd of  the lock tube was bent outboard. T h e  
door frame w a s  partially fractured i n  the  area 
o f  this bend. The lockrins were withdrawn 
beyond their normal unlocked positions. 

&rlle cargo actu:ttiott and warning systcnls, 
rhc hydraulic power rystcrn, the main wheel 
brakes, thc n o x  steering system. the cmpennage 
control, and the No. 2 engine control systems 
wcre ex;amined. 

found opcrablc frnnl thc cockpit aft  to the 
The cargo door warning light system was 

connectnr plug on thc cargo door frame. None 
of the circuit hrcakcrs which cuntrol powcr to 

the c a r p  doors and warning systems was found 

warning switch, the closed l imi t  switch. and the 
tripycd. Thc v+ing t o  the door. the lock l i ~ r ~ %  

closcd l imi t  warnlng su;itch werc xpara t rd  from 
their attacl l i lcnrson thc ..ow structure. 

@o discrc~ancies were found i n  the h p ! r  mlic 
power systems, or in the wl~eel  brakes or stccr- 

~~ ~ ~~~ -. 

- ~_..__-- 
.I-~~ 

-~ 
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jnnmcd. the lef t  brakc pedal 0pcra:c.d nornmlly. 
ing systems. Although t l~c  left  rudder pedal was 

pit revealed the following: 
Operatiun of  the various c o ~ ~ t r o l s  in t l ~ c  cock- 

1. T h e  nosc steering system was positioned 
approximately 10" l e f t  because of the left 
rudder pet!;ll input signal. The system was 

torque link dixonrected;  this operated 
operated from the control whccl w i th  the 

2. The elevator system was operable through- 
the nose stccring system normally. 

out itsrangc: however. the input loads were 

3. The stabilizer t r im switches on the control 
higher than normal. 

wheel operated normally: however, the 
position indicator was inoperative. 

4. The rudder t r im  control was opcrablc to 
the right; however. the t r im would not  
position the rudder to the left. 

number of the engine and flight control system 
The collapsc of the cabin f loor damaged a 

cables which were rou:cd through thc floor 
beams ill that area. Thc fol lowing damage was 
obscrucd: 

1. l i lewtor  Control System 

The right hand elevator cablcs (No. 5 
and No. 6 )  wem preloadcd downward by 
the collapscd cabin f loor structure. The . 
elevators were operable: however, higher 
than normal control forces were required. 

rated. Thc No. 4 cable pullcd out of thc 
Both left-hand elcvator cables were sepa- 

le f t  tcnsion regulator. and chc No. 3 cable 

vator crank. 
pu!led out of its swaged fitt ing to the clc- 

2. RltdJer Corttml System 

The No. 3 ,right) rud& cable was 
:.;retched t . m t  by the  collapsed floor struc- 

pedal mechanism had o>.ertravele.d i ts  for- 
cure and could not be moved. The rudder 

ward position and was jannncd. The nose- 
left stop and t l ~ e  lowcr crank (cable No. 1)  

U 



however, tllerc W;IS l imited respomc to 
rudder t r im in  the rallgC iron1 neutral to 
trailing edge right trim. 

3. Hori:o~fa/  Stz16i/i:cr X I P I  

The horizont:l stabilizer could bc op- 

either control \vhccI. There was no re. 
erated up and down by tl:c switches on 

sponse from the alternate electrical t r im 
switches on the pcdcstal. 

handle cables had failed, and bo th  right- 
Rotl: left-hand manual t r im suitcase 

hand cables were preloaded. I n  ordcr to 
t r im thc stabilizer manually w i th  tllese 
handlcs, both llandles m u s t  be functioning. 

The horizontal stsbilizcr position irdica- 
tor d r i v c _ ~ r n k h ~ p j l s  were s lwG,.$~d.  
the stabilizer position indicator cables 
(No. 135 and Nm 136) had failed. 

. ~ .~~ . ~ - ~  .. 

4. .Yo. 2 f iuxiw Coutrols 

The No. 2 engine throttle. fuel shutoff, 
and f i rrwal l  shutoff cables had all failed. 
The hydraulic, fire. and fuel firewall shut. 
off valves wcrc i n  their midpositions. 

1.13 Fire 

There was no fire. 

1.14 Fur-rival Aspects 

The accident was survivable. 

airplane throu$ six of i ts eight cmc rgc~vq  exits. 
All crcwmembers and passcngcrs ,-sit*:d the 

All escape slidcs for tl~cse exits ft!nctioncd nor- 
mally. 

ants who sustained i1:jurics were cwn l incd  a t  a 
The nine pscngc rs  and the two cabin nttcnd- 

local llospital for pussiblc fractures ancl in tcrnd 

a n k l s .  Onc p.lsscugcr suffcrcd a dislocated 
finger and anuthcx p.tsscsISer a facial injury from 
bcins struck by a f l o ~ r  !latch during t lv idcconl- 
pression. All other inju:ies werr fr ict ion burns 
sustained whcn the passcngcrs slid ~OWI I  or cx i t rd  
the bot tom of the ev.uIation sliJLs. 

The events frwn the t ime of decomprussion 
unt i l  e!ncrgency evacuatinn arc as follows: 

711r l~','.,~,:t,,,~,s~ioll 

pmengcrs and flight attendants as a nlufflcd 
The decompression manifested itself to the 

explosive sound and a white gray fog which 
fornlcd throughout thc cabin. The door to 
the cockpit and the door of the galley lift 
~pened .  and several ceiling panels in the ccnter 
of the cabin fell down. A t loor hatch in the 
aisle next to seat .4H f lcw up and struck a 
passenger in the facc. 

The chief flight a t t e ~ ~ d a n t .  who was srand- 
ing in the forward service area, was thrown 
from th i s  area. T h e  two flight attcldants 
seated a t  the two a f t  n i t s  were thrown to t l ~ c  
floor. which h d  p.lrtially coll;tpsed in to t l ~ c  
baggage c o n p r t m c n t  below. The circular 
standup lur on tlliscoilapscd tloor section w a s  
torll loost from the floor. 

Of the eight flisht attendants, fivc rcportcd 
t h a t  their first thought was to reach for oxygcn 

system i s  prcsct tn operate at  14,000 fcct, 
masks. The automatic release for thc w y g c n  

and,aincc tllcairpl:tnc was hclow that altitude, 
thc system did not nctuatc. One flight a..tcnd. 
ant at Exi t  ?L obtained a \val\.-around oxygen 
bottle and callcd th.. cockpit on the intcrconl 
system to tell the crew thar the damage was i n  
t l ~ c  rear of the airplane. Thc chief flight 
attcndant a d  the f?ig!tt n t t c ~ ~ d a n t  st;,ti,,ncd 
a t  Exit 111, WCIIC to the cockpit for inst-lc. 
tions a t  various tinws. 

1''L<S<W,Iyl l'r,,,"l;,,*r 

'The chicf  flight attc~ldanr.  I I ~ I  itlrtruc. 
t i ons  f rcm the  captain. t<Ai t l~e Other fliSIlt 



attendants to prcp;rc rl,e c;tbin for an cnlcr- 
gency landing. S l ~ e  nbiained an cstitnatc of 
availablr prcp;lr.trion time (8  tu IO minutes) 

clwckl is, to hrief the passengcrs by  means o f  
and proccedetl. wi th  the aid of the cmcrgcwcy 

atrendants dcn?onsrrateJ t h e  brace position 
the public address systum. T l ~ c  other flight 

gave instructions for LIV' of' the  clncrgevcy 
to t l ~  passengcrs. pointed out exit  locxivns. 

cscspc slide and ~ o l l e c t d  personal belongings 
and shoes. A number of passelym rcportcd 
that t l lc urnergcncy instructiou c ; d  was very 
useful i n  dctcrnlining their rlearcst exi t  loca- 
tion. 

Passcngcrs scatcd adjacent tu r l ~ c  coilapscd 

of :he passengcrs seated in thc vicinity of  the 
floor section were rclocntcd, a ?  were scveral 

assigned :o Exits 41. and 4K were rclocatcd to 
fallen ceiling panel. Thc  t w o  Fligllt attendants 

the jumpsc:lts in the forward scrvicc area. 

El~'rcl,,ctiol, 

During the landir;; rol lout of the airplane, 
scvcr.11 other cciling panels fell down. When 
the airplanc c w w  to a stop. the cabin lights 
went wct.  ;:ec cmcrgcncy lighting system 
illuminated. and the emergency evacuation 
signal was activatcgi by the cockpit crew. Thcrc 
was no delay in opvnmg of  ti.e six exit  doors 

two rear exits. 4L a n d  4R, UVC not used 
(three on c:nch ridc of' tllp fusclasc). T l ~ c  

bec;tusc of the cn1l:aprd floor scctinn in that 
area. Thr tvacuation slides deployed auto. 
rnaric;llly although t w o  slide packs fell insidr 
the cdbin and had to be kicked out. Most pas. 
scngcrs reportedly ncrdcd n r ~  cncouragemcnt 
to leave t11c airplane and wcrc waiting ncar 
rhc doors fur slidc deploymalt.  The cvacua- 
tinn prucccdcd smoothly cxccpt that two 
cldcrly fcltralc p:~ssvngcrs Itad to be hclpcd 
through exits by a tlight attwdant. and one 
passcngcr's path was obstrucicd by a f:lllcn 
ceiling pancl. 

Thc cvacuaticln wascstitnntcd by thc flight 
artcctdants to have bccn romplcrcd in 30 
secon1lr. 

1 .i 5 Tests and Rerearch 

The nl.mufaccurcr conducted a test to deter- 
mine if the airp1:tnc could be pressurized wi th 
tile vent door open and rhc nylon baGg;rgc cur- 
tain acting as a s e d  cnvcloping the vent door 
cage. Anorhrr  test was conducted to dctcrminc 
thc Cwce necessary to stow the af t  b;~gg?ge door 

ovcrccntcr to an applrcnt door-lockcd position 
locking handle by forcing the I~andlc linkage 

without the lockpin cnpgcd. 
-.Jr.aseJL 

could olailltainaoproxinlatclv 5 p.s.i. differential 
, prcssurc. Above 5 p.s.i.. the curtain was suckcd 
in to thc vent door C ~ C  and pressurization was 
lost. 

The sccond test rcvcded that tl lc force re- 
quircd to )tow the handle was approximately 
120 pounds. When the door linkage was forced 
ovcrcenrcr, thc locking pins did not cngagc. It 

was dcflcctcd, and the cap end made co~tntc. 
was norcd furtltcr that the sliding lock tube 

h m . .  T l ~ c  indicator switch can hc actuated 
wi th t11c coLkpit door wwniEg indicator actuat-. 

with less than one-cighth inch travcl o f  the ;~ctua(r 
ins ~ r m .  

.. . .~ -. - .. 

'( L 

2. AKALYSIS ANI) CONCLUSIONS 

2.1 Alxdysis 

ill-flight oycning and separation of the af t  cargu 
The ini t iat ing factor of this accident war the 

door. 
Structural dawagc to the door verificd that 

thr 1;ttchcs w:rc not otcrcenter when the door 
opencd in fli!:ht. The two fastencrs which ,at- 

horh failed in s!lcar.d Pxrt of one o f  thc holtr 
tac l~cd thc door late11 actua tor to  t l ~ c  door had 

8 



actualor linkages arc not overcenter. ‘rhus. r h r  
evidencr indicarcs that r lw  Iatcll actuaror did nor 
crrcnd far enough to drive rl1e Iarchcs bryo~ld 
the overcenrer position, a n d  rhat pr<ssuriz.lriml 
forces II rhe Joor were traustnittcd b.rcl. rllrougb 
the lac T I l inka~c to rllc .lrruaror s u p p m  brxkL.r.C 
According ro the manuiicrurcr. rhc dmwnsion 
berwccn rhe !:arch crank and thc uvercentvr s r q  

acruator extension. With a 0.47 inch displace. 
should have been 0.47 inch for this parricular 

menr. a 4.5 p.s.i. prcssurizarioo differcnrinl acruss 
thy door would have been sufficient tu  <ail rile 

strength o f  6.600 pounds. The manufacturer 
two fasrerlers which bad an ultirrwrc she.lr 

noted thar rhc 4.5 p s i .  figure was an approxi- 
mation. since rcdundancy uf t h e  system. tolvr- 
ances. dcflcctivnr, and variances i n  rigging can 
all affcct rhe load rranrmittcd tllrough the 
ntuchanism. 

p $When the door larches are full? clorcd.. 
t lon t-w . .  lace 
hchind a can1 o n  each k h .  These pins rhen 

The Iwkpins could nor have bcrn cng,ayd in 
prevent rhe latches from o p e w r s ; t s o L  

this caw since rhe larches did nor a m i n  rllcir 
fully c l o d  positions.and the doorbanrllc sl~ould 
not have stowed. Tl~c  agenr who operated the 
door said rhar rhc door handlc did not CIOSC 
nornlally. H e  Itad to force the handle c l m a l  
with Itis knee, and the vent door. which is also 
operared by rhc handle. did nor rlretl closc 
properly. 

A subscqucnt‘ r e s  of the Oom tncchanism 
-J: . 

happzn. The same deflcction~ rnichr have per- 

tact. which. in this syrtenr. prevents tlium1n.trion 
mitred the pilor indicaror switch 10 make con. 

ol the cockpit warning IIshr. Thus. r h e  crew 
ha+. no warl1ll:g r‘nat the door nlecbanism was 

the pressurized bulk cargo cnmpartnwnt and rlle 
outside atmosphere during the clirnbour loadcd 
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AI'PENIXX A 

INVESTICATION ANI) HEARING 

1. Invr,tigatiun 

Tllcre was no public hearin& 

3. Rclinlinary Kcport 

A preliminary rqmrt on this accident was issued by the Safety k t a r d u n  August 22, 1972. 

Preceding page blank 
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APPENDIX C 

AIRCKAFT IllSTORY 

The airplane was 1nanufa:tured bv McDonncll I)ouglas az a DC-10-10. The registration 
eumber was NIOJAA, rrrial nunlbcr 46503. It was received by American Airlines from the 

accident. 
manufacturer on July 28. 1971. I C  had accrued 2.142 huurs of flying time a t  the time o f  the 

N103AA was powered by thrce (;enera1 Electric CF6-6D gas turbine engines. The No. 1 
engine, serial nutnbcr 451208. was installed on February 17, 1972. nnd had a total time of 820 
hours. The No. 2 cnginc. scrial number 451180. was installed on March 19, 1972, and had a 
total time of 920 hours. Thc No. 3 engine. scrial number 451298. was installed on May 19. 
1972, and had a total time o f  177 hours. 

company proccdures and FAA Directives. 
The airplane records indicate that N103A.4 had been maintaincd in accordance with all 
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APPENDIX D 

TRANSCKIPTION OF PERTINENT COMMUNICATIONS FROM COCKPIT 
VOICE RECORDER. DOUGLAS MODEL IX-10.10, N103AA, 

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

CAM 

R D O  
-1 

-2 

-3 
-? 

LC 
DE 

QGR 
ARE 
1 

# 
% 

0 
(( )) 

LEGEND 

Cockpit area microphone voicc or sound source 

Radio transmission from NlO3AA 

Voice idcntificd as Gpta in  

Voice idcntificd as First Ofticcr 

Voice identified as Second Officer 

Voice unidentified 

Local Control Detroit Metropolitan Airport 

Lkparturc Radar East Metropolitan Airport 

Cleveland AKTC Center. WinZsor Radar Controller 

Arrival Radar Fast Metropolitan Airport 

Unintelligible word 

Nonpcrcinent word 

Break '3 continuity 

Questionable text 

Editorial inscrrion 
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IXTRACOCKPIT 

SOURCE 
& TIME CONTENT 

SOURCE 
& TIME -- 

CAM-1 (Okay, thcr your forward gear has a 
long ways to go) 

0020:11.5 
LC 

R W 1  

CAM-? * * * *  
0020:32.5 
m - 1  

N 
N 

DE 

0020:42.0 
RIM-1 

DE 

0020:50.5 
R w-1 

CAM-I Okay, you got 'em? 

CAM-2 Yca h 

AIR GROUND COMMUNICATIONS - 

CONTENT 

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

One eighteen 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 Lcro, Anlaican ninety-six % 

ti 



SOURCE 
&TIME - 

CAM-2 Flaps, up 

CONTENT 

CAM Sound of flap lever 

CAM-1 

CAM-2 

N w CAM 

CAM-I 

CAM-2 

CAM.? 

CAW3 

CAM 

Zero nine zero, you got i t ?  

Slats. lip 

Sound of click 

* * * *  

Gear handle t o  * 

Sound of click 

SOURCE - &TIME CONTENT - 

0022:lS.O 

U 
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INTKACOCKPIT 

SOURCE 
&TIME ClNTENT -- 

0024;ZS.S 
CAM-1 

0024:3?.5 
CAM 

CAM-? 

CAM-I 
0024:35.0 

CAM-? 

00?4:35.5 
CAM 

0024:39.0 
CAh-I  

(There) goes a big one up there 

Sound of high amplitude noisc 

Ah, # 

What the hell was it? ( I  wonder?) 

Whirtle ((similar to human voice)) 

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

WcU pass the warning fue 

AIK GROUND COMMUNICATIONS 

SOURCE 
& TlME CONTENT 

0024:OS.O 
RDO-I  Ah, correction was that two three zero? 

QGR Two three zero American ninety-six report 
reaching 

0024:10.5 
R W - I  Okay, American ninety-six 

QGR Ninety * 

% 

0 
m 
W 

z 
x 
Q 



SOURCE 
&TIME 

CAM-2 

CAM-3 
0024:42.5 

CAM-2 

0024:46.5 
CAM-I 

CAM-3 

u N CAM-I 

CAM-3 

CAM-3 

CAM-? 

CAM-2 

CAM-1 

CAM-1 

INTRA-COCKPIT 

CONTENT 

Which one? 

We’ve hit something 

We’ve lost ((pause)) lost an engine here 

Ah. which one is i t?  

Two 

(Is pitch hold grabbing on?) 

Number one is still good 

And, ah, Caprin * we’ll have to * * * 
to check o u t  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 

I’ve got full rudder here 

SOURCE 
&TIME 

AIR GROUND COMhlUNlCATlONS 

CONTENT 

E 
m’ 
E 
z 
X 
c 



:r. 
? 
i 

'X 



INTRACOCKPIT 

CONTENT 

U 
N 

AIR GROUND COMMUNICATIONS 

CONTENT 

q c x  
0025:48.0 

American ninety&. ClevcLnd 

0025:Sl.O 
KIM-2 WC got onc sewn zero heading sir and, ala. I l y i t l .  

taining twclve thousand 

0025:54.5 
W,R Nine six roger. type ofcmcrgency? 

RLX)-L Ycdh. ycs sir 

R D O - 1  We have a control problem. wc bave nu rudder. 
gut full jam, WC'VC had x~mcthing happen. I don't 
know what it is 

0026:OCi.S 
W R  American niuc six. understand ( (puse ) )  clcarrd 

the I L S  course runway thrcc. you want the q u i p  > 
wner eight r v c n  be. ah, radar vccr',r hack toward 

mcnt to bc standing by? - - 6 
f 

. -  10 maintak.al~, ninrr thouund. alrimcter IWO 

0026:22.0 
RDO-2 'Kay sir,ah,ah, YY again tbc heading and wc'll 

let down slowly to nincr thousand - 
" 

" 



SOURCE 
&TIME -- 

0028:33.0 

INTRACOCKPIT 

CONTENT 
SOURCE 
8. TIME 

0027:Zl.O 
RUO-1 

0027:42.5 
QCR 

0028:25.0 
R D O l  

0028:31.0 
QCR 

CAM.2 Okay we've got full control on this 

enough so we can probably use differ- 
though. how~.ver, so I gucss we're slow 

entia1 directions with engines. thank 
good;lcss it's on: and two wc'vc got 
( (paua))  one and thrcc 

QCR 
0028:54.0 

AIR GROUND COMMUNICATIONS 

COSTENT 

Okay now. we've got. ah, problem I got a hole in 

we've got a jammed ruddcr full lcft rudder and 
the cabin, I think we've lost number two engine, 

we nccd to, ab. gct down and make an approach 
I guess Detroit Metro would be thc best and, ah. 
can you vector us around? 

American nine six roger turn furthcr riKllt now 
hcading'll be two zero x r o  

arc gonna haw to be very slow and c-.rtious 
I haw no rudder control wlmsoever so our turns 

Understand 

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



SOURCE 
&TIME 

INTRACOCKPII 

CONTENT 

0031:12.5 
CAM. 1 Okay. Ciw me about fiftcen on thc 

flaps now. watch it carefully 

c" 0032:06.0 
CAM.3 

ninety two thouwnd 
Wr'll be h d i n g a b o . ~ t  two hundred 

AIR GROUND COMMUNICATIONS 

SOURCE 
& TIME CONTENT 

0028:58.5 
m - 2  Twclvc thousand to five 

QCR Nine six altitude now 
0029:57.0 

0629:58.5 
lux)-2 Ah, e l e m  t h o u n d  two hundred 

0032:45.0 
R W - 2  we're out of eight seven hundred for, ah five 

thousand right? 

QGR American nine six cogcr turn back right now 
heading'll bc two cighr zero 

G032:48.5 

W R  
0034:28.5 

chrcc thousand 
American ninctyaix now cleared to maintain 

OU34:34.0 
R W 2  Three thousand 



SOURCE 
& TIME - 

w 
N 

INTRACOCKPlT 

CONTENT - 
AIR CTKNND COMMUNICATIONS 

SOURCE 
&TIME 

0035: 13.0 

- CONTENT - 
VCR American ninety-six Metro approach one two one 

five - one twenty-five fifteen go ahead 

0035:18.5 
RDO-2 Thank you one twentyfive one five 0036:08.5 

CAM-:! We've got a nice rate of descent even 

doing well 
if we have to touch down this way we're 

*: Detroit Metro arrival east 

0036:30.0 
ARE American ninety-six, Detroit 

0036:32.0 
". Loud and clear sir. and we're through five 

thousand five hundred four three 

0036:45.5 
ARE Ameriwn ninety-six, turn right heading three six 

=ro. descend and maintain three thousand vector 

eter two niner eight five. risibility one and one 
to the ILS three left final approach courre, altim- 

half. breaking. clear for all types ofaircraft 

m 0036:57.0 $ 
R m - 2  1 think you heading now to three thousand a z 

0 
x 



t 
. . ... .. 

SOURCE 
&TIME 

CAM-1 
0038:40.0 

CAM-1 
0039:39.0 

0040:59.0 
CAM-1 

INTRACOCKPIT 

CONTENT 

Well gimme the gear 

Okay, Irere we're coming into the L.S. 
me twenty-two on the flaps 
I'm gollnd start slowing her down, give 

All right we got the green lizhts 

w 
w 

0042:42.0 
CAM4 Give me thirty-five on the flaps 

CAM-1 
004338.0 

I h - w  no rudder t o  straighten it out 
with when it  hits 

SOURCE 
&TIME 

AIR GROUND COM~hUNICATIONS 

CONTENT 

0041:lO.O 
ARE American ninety.six, you're two and a half lrilcs 

point one. good night 
from the marker. contact the tower one two one 

RDO-2 
0041:15.0 

Good night, sir 

0042:23.5 
LC American nincty-six cleared tu land 

0042:26.5 
RDO-2 American ninety-six cleared t o  lind 

-0 m 
Z 

x 
+J 

% 

E 



SOURCE 
&TIME - 

INTRACOCKPIT 

CONTENT 

034353.5 
c.4M-2 Okay, now ungintr off at )ow discretion 

0044:55.0 
CAM-1 SHUT 'EM DOWN 

w e 

, 

. .. 

AIR GROUND COMMUNICATIONS 

SOURCE 
6: TIME CONTENT -_ -- 
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APPENDIX G 

UNITED STATES OF AMERICA 
NATIONAL TRANSPORTATiON SAFETY BOARD 

WASHINGTON, D.C. 

ISSUED: July 6,1972 

Adopted by t h e  NATIONAL TRANSPORTATION SAFETY BOARD 
a t  i t s  o f f i c e  i n  Washington, D .  C. 
on the 23rd day of June 1972. 

FORWARDED TO: ) 

Honorable John H. Shdfer  
Administrator 
Federal Aviation Administration 
Washington, D. C. 20591 

1 
) 
1 
1 
) 

SAFETY RECOMMENDATIONS A-72-97 & CS 

Airlines McDot~nel l  Douglas Dc-10-10. N103AA, which occurred sllortly after takeoif from 
The N.ttional Transportation Safety Board is invesript ing an accident involving an American 

I le t ro i t  Metropolitan-Wayne County Airport on June 12, 1972. 

Tile cabin floor over this cargo conlpartment t l m  failed as a result of depressurization loading. 
T l ~ u  aft left-hand cargo door opened while the aircr l f t  was at  approximately 12.000 feet. 

and tlw floor 2roppcd partially into the cargo compartment. 'This displacement of the floor 
caused scrious disruption of the control cables wlticlt are routed tluouSll the floor beams to the 
,:tnpcnn;tg control sysems and the ensine controls. Wi th  the exception ot' the right rudder 
pedal cable. all of the cable, on the left A I c  of the fuselage brokc. The cable runs on the right 
side wurc also damaged-the cable guides tore fronk their attachnvmts to the floor beams, and 
the cablcs were &3lccted downward by  the lloor structure. 

t l ~ e  lock-pins which qhould have prevented the latcllcs f rom opening wcrc not in place. The 
l'rclin~inary invcstl<ation has rcvcaled t h t  t l le door latches were not driven ful ly closed, and 

rcasnn t11ese &or latches were not driven ovcr center to the ful ly closed position has not yet 
bccn determined. Iiowcver. althouSh the Safety Board Lelicves th i s  was rrlevant and a con- 
t r ibu t i i~g  factor. we arc more cuncerned ovcr the failure of the door safety fcatures to preclude 
dispatch w i th  an unlocked door. The design of  thc door should have precluded the dispatch 
OF the. aircraft wi th this door improperly closed. With the lock-pins not engaged.a small vent 
door on thc cargu door slwuld li.lve remaincd open, prcventing tlornlal pressurization of the 
aircraft. Also, the vent dmr Itmdlc s l d d  not have stowed. 
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However. tests conducted at Douglas Aircraft Company have Jenrunstr.ttcd that  the vent 
door can be c ! w 4 .  and the handle stowed. without t l ~ e  lock-pins ongaged. Appren.ly. some 
combination of deflection of t l ~  operating mechanisms and tolerances pcrnlitted such opera- 
tion when a force of agproxim;tcly I20 pounds was applied t o  the operating i~audle. Lhring 
t h e r  tests our investigator okscrwd bending of the sliding lock-tube which cacred the cap end 
of the tube to make contact with the pilot i~~dicator  swixh actuating arm. This arm nwves 

.through a very small arc to actuate the switch. and the h a r d  helicws t l ~ t  a similar contact on 
the accident aircraft d w r  probably actuated the switch and give t h e  pilotsa dour safe indica- 
tion on the annunciator light panel. 

reason should not jeopardize the safety of the night. I n  this case. t l ~ e  loss of the doo: and 
Finally, the Board believer that iuddcn loss of pressure in this cargo compartnwnt for any 

resultant cabin floor failure caused an unwanted rudder input. mcvcrcly restricted the elevator 
control available to the crew and disrupted the No. 2 engine controls. 

of tlre DC-10 as well as .the:existing safety features of the door design. Nevcrtl~clcss. in order 
Wc arc aware of the inspection proccdurcs currently in effect to ensure safety of operations 

to preclude the recurrence of similar accidents. the Safety Board rccomnwnds that the Federal 
Aviation Administration: 

1. ncquuc a inodification to the DC-IO cargo door locking systcn, to make it pl~ysicnlly 
impossible to position the external locking handle and vent door to their nor~nal door 
lockcd positions unless the locking pins arc fully rngaged. 

2. Kequirc the installation of relief vents between the cabin and aft c a r p  compartment 
to minimize the pressure loading on the cabin flooring in t l ~ c  event of sudden depres- 
suriwtion of the carso compartment. . -  

matter if desired. 
Members of our Burciu 'of A&tion Safety will be'availablc for Consultation in thc above 



APPENDIX C 

FEDERAL AVIATION ADMINISTRATION 
DEPARTMENT OF TRANSPORTATION 

7 JUL 1972 

Honorable John H. Reed 
Chairman. National Transportation Safety Board 

Washington. D.C. 20591 
IJcpartrnent of Transportatioq 

Ckar Mr. Chairman: 

This is to acknowlcdge your Safety Kccomnwndationr A-72-97 and 98 issued on 6 July 1972 
which included recommendations resulting from an inadvertent cargo door opening reported 
on a Doughs E-10.10 airplane. 

:he cargo door system and will incorporate necessary modifications in accordance wnll 
All operators of DC-10-10 airplanes arc currently performing 100 hour functional checks ,,n 

hlcDonnell Douglas ScrLice Bulletins 52-27 and A5335  within 300 hours. Tlrcsc lmdifications 
pertain to improvemenrs in the inspection and operation of lockingand vent mechanisms. 

ridered as part of a continued invcstigation effort. Whi!c a preliminary investigation indicates 
Additional modifications to the cargo door locking and pressurization systcnls are being con. 

that it may nor bc feasible to providc complete vcnting butween a b i n  and cargo compartments. 
your reconlnlendations will he c o n s i d e d  with respcct tu furtlwr action wken. 

Sincerely. 

/s/ J. H. Shdfcr 
Administrator 



. . .  


