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The Accadent

The main caban door of Pan Ameracan World Airways® Beeing 377, N 1030V,
opened suddenly during pressurized flight at about 1446 GMT,” July 27, 1952,
Out~rushing air blew overboard a woman passenger who had been in seat Noo 33,
closest to the door, The aarcraft was at an altatude of about 12,000 feetb
and was pressurized to a differentaal of 4.1 pounds per square inche At the
tame the aircraft was over ocean outbound abeut 18 mirmrves from Rio de Janeiro,
Brazil, at about Latatude 23° 30t g al Longitude 43° 4Ot W,

History of the Flight

This flight, designated by PAUA as Flaght No. 201 of July 26, 1952,
origmnated at New York Internaticnal fdirport (Idlewild)e Its destinatzon
was Buenos Aares; Argentina, Soutn America, wa}\h stops scneduled at Fort of
Spain, Trinicad, B.W.l.; Ric de Janeiro, Brazil; end Momtevideo, Uraguaye

Crew chznges on Flaght Ho., 201 were made at Port of Spain and
Rio de Janeiro.

From Idlewvild to Port of Spain the flight was routine, with no reported
difficuity in the functioning of the main cabin door except for the purserfts
later statement, "I found the door handle to be quxte diffzcult to open or

close,!

l/ Greenwich Mean Tames Rio de Janeiro time was 1146,



—2-

The same type of routine operation was experienced on the second leg of
the flight, from Port of Spain to Fio de Janeiro, again with no reported
difficulty in the functioning of the main cabin door except that the purser
on this leg later stated, "The only thang noticed was a slight aafficulty in
locking the door which 1s not uncommon on the B~377." Neither purser, how-
ever, considered the door handle dafficulty of suffaicient importance to report
The aircraft landed uneventfully at Rio de Janeiro and was serviccd and loaded
for the next portion of the flaght.

The crew from Hio de Janeiro consisted of Captain Gs Le fly, Farst
Officer R. ae Sylvester, Flight Engineer J. D, Knight, Radio Officer C. E.
Donaldson, Purser G. 4. Oliva, Stewardess L. Hill, and Stewards R. Garcia and
M. &, Dominguez. There were 19 passcngers. Tne aircraft was so loaded that
its eenter of gravity was within prescribed laimits, and its total weight was
56,660 kiles (124, 935 pounds) as compared with its maximum allowable take-—of f
weight of 60,191 kalos (132,721 pounds). The flight plan was according teo
instrument flaight rules at an altaitude of 6,000 meters, or approximately
20,000 feet,

after the aircraft was loaded, the main cabin door was closed and
supposedly locked by ground personnel and the peosition ,Of the inside nande
checked by the purser, as was routine practise, During the cockpit check,
prior to starting the engines, a cock;ut warning lizht remained on indicating
that one or more of the cabin doors (two cargo, one galley and the main cabin)
was not locked. Accordingly, tne flagnt enganeer inspected the twe cargo
doors and the main cabin door. (Thc galley door was :Lns’pect-ed by ground
personnel and pronounced locked, via interphone.) The flaght enginecr noticed

that the handle of the main cabin door was not in the horazontal (locked)



-3 -
position. He opened the door, closed 1t, and turned the handle as far as
it would go toward the horizontal (locked) positaion. He estimated that the
handle was wathin about 259 of the locked position. The flight engineer
testified that he used a flashlignt to check the positions of the four bolt
mechanisms and the pressure lock vasible tarough their respective inspection
windows on the inside of the door, All seemed normal. He then reported to
the captain that all doors were locked. The engines were started, and the
awrcraft left the ramp and took off at 1428. During this time the door
warning light remained on,

A climb was started, as was cabin pressurization. A&t an altitude of
about 12,000 feet and with a caban pressure differential of k.1 pouncs per
square inch, corresponding to a cabin altaitude of about 2,000 feet, the
purser heard a loud hissaing noise at the cabin door. He went to the flaight
deck and stated to the captain, '"We should depressurize because I think the
door 1s open,!

The captain ordered the flight enginecr to inspect the deor. (The door
warning light was st1ll on.) The farst officer assumed the station of the
flight engineer who went aft with the purser. Both inspected the deor while
the captain stopped the aireraftfs ciimb. The flaght engineer did not make
a visual inspection through the door windows but placed his hand along the
top edge of the door, whereupon the noise decreased. He then ingstructed the
purser to place wet towels 1n that area to reduce the air leak and the noise.
At -this time the door handle was still not in the lockea position, the flight
engineer estimating that 1t was stall about 250 fron being 1n the horizontal
position and the purser estimating 1t to be only about 19° from the verbical,
or fully unlocked position

The purser then went aft in the cabin to procure towels. The flight

engineer returned to his station and recported to tne captain that the door seal
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was leaking but everything seemed normal, The captain elected tc continue.
The door warning laght was still one

Within 2 minute or two, at 1446, tne cabin door blew open. hs stated,

a woman passengzer in scat Jo, 33, nearest the door, went through 1t. Honc of
the other occupants was injured although many of them experienced a temporary
ear discomfort as would occur follewing a repad depressurizations The de~
prussurazataon, of an exnlosive viclence, causcd damage throughout the cabin,
blowing loosc cerlang pancls and many scetions of soundproofing and up-
holstery and tcaring off the door of the ladres! lavatory. Fog, cavsed by
condensaticn at the lower presswre, tamporaraly fillcd the e¢abin,

The zwreraft was ummcdiatcly turned back to Rio de Janeiro wherc 1t
landed uneventfully at 1513, forty-five minutes after taking off. During the
entaire flight the weather was good, w2tn little or no turbalence. The door
opened while the airerarft was on course for Montzvideo and ebout seven minutes
after passing abcam of Santa Crvz.

Upon notification of this accadent, the Brazilian Governuent immedziately
anstitutea an 1ntensive air, s.a and shore secercn for the body of the missing
passcagere  This seoreh was futile.

Investigation

Whin the flaght returncd to Rio de Jarneiro, local authoraties umediately
placcd the aireraft under guerd, Passengers were deplaned, questioned and
permitied to lesve on a subsequent flight,

an accident investigator of the Civil seronautics Board, at that time on
temporary duty at Rie de Janciro, took part in the investigzation at the in-

vitation of the Director of Cavil aviataron for Braszail,
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Ls the main cabin door, its locking mechanism and the mamner of 1its
opening will be discussed at some length, i1t 1s appropriate herc to deseribe
that door and 1ts assoclated safcty devices.

The deoor opens outward and 1s nung on two hinges at its forward edgpe,

I+ has both an external and an antermal lockang handle. The external handle
15 approximately nmine inches long and 1s mounted at its center on the locking
shaft,. The internal handle is a levor about nine inches long mounted at one
end on the same locking shaft. Normz2lly, these twe handles remain parallel,
The door s complctely unlocked when the handles are approxiamatcly vertieal
with the internal handle upward. It 1s fully locked when the handles are
approximately horizontal, i1.Ges when tnc internal handle is turned
countcr-clockwise to a horizontal position.

The outside of the door 1s marked with itwo curved arrcws showing the
directions to turn the door handle, "to unlock" znd "to lock." The inside of
the door has a single arrow curved clockwise, marked "turn handle - opcns outs!

Rotation of the door handle shaft actuates a mechamsm t:at extends or
retracts 13 lockin, bolis, cemmonly called bayonets, placed around the edge of
thc door, Therc are two of tnuse bLolts on both the top and the bottem of the
door edgcy, fave on the forward cdre and four on the aft edge. These bolts
are cxtremcly hard and are polishcde Thear full travel from the untock to the
lock position 1s approxamately 1-3/8 anches, The outer ap roximate nalves of
811 13 bolts arc tzpered in both wadth and thicknesse

Around the door framc are 13 receptacles which receive the boits. Zach
is capped with a striker plate with an oriface into whicn the fully extended

bolt fits snugly.
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The inside of the door 1s fitted with faive clear plastic wineos, One,
located on the lower rear, allows visual inspcction of the door's presstre
locke The other four, two at the top and two at the bottom of tne deor, allow
visual inspection of the positions of the mechanism actuat ng the four bolts
{bayonets) located immedaately adjacent to the pases of the boltse

The Pan american B-377 operations mamal, carried aboard the aircrafti,
describes canpletely the locking mechanisms of the various exterior doors of
the aircraft and their safety dev1ces.§/ 4 description of the main entrance
door lecking mechanism o quoted as follows:

ls Pressure Leck: To prevent anyone from in-
adverten'ly opening tne door wnen the cabin
1s rressurizied, the pregsure lock acts to
prevent movenent of the lower cable systema
The lock 1s enerpized coatrauously when cabin
pressure differential exceeds 2% Ho0, Engage-
ment of the pressure lock may be cnecked through

the square wandew on the lower aft portion of
the doors

2. Latch Dop lLock: Thias lock prevents damage to
13 latch aegs by locking all dogs in the re-
trazted posaition when the deor 15 opened and
thus provenss slammins door closed on the open
latch dogze This lock 1s aubomatically
operated by a small striker plate an the upper
forward nertion of the doore

3. Vibraticn Lock: To prcvent the door latchiag
dogs from working loose due to vibration, the
vibratvion lock automatically engages a locking
pan in the door handlic sprocket waen the door
nandle 15 turned into the locked position.
During the Tarst 30 degrecs of unlatching, the
rotation of the door handle acts to disengage
the vihration lock pia from the door hancule
sprocket.

g/ Pif B-377 operations manual, aircraft description of extecrior doors,
1tem 87.011 {1) and (2), puwolished eucust 1, 1951.
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Anti-Rotation Latch: This 1s a sprin, cateh
type anti-rotation latch installed under the
lining of the door haadle sheft. It scrves
to prevent rotation of handle towarc the
unlocked position duc to vibration, serving
the sam¢ prrpose as tne vibration locks

Bunzee Cord: 1In event of failure of the
vibration lock the buvngee cord ayplies suffi-
cient tenszon to the door hancle to maintain
1t an the locked position and thus prevent the
lockang mechanisn from working loose due to
vibrations,

TO CHECK MiIN CaRTN DOCE PROPERLY LCGKED

Handle Posztion . . Haadlc should be horizontal,
and against inleraal stop. If
handle 1s not horizontal when
1t s against stop, writc up
for Vazntinanse actions

Bungce Cord « « « o Cora snowld be attached from
rear end of handle to tne lower
portrion of the door.

Pressure Lock . . . When prescure dafferential ex-
cecds 2N Ha 0, dogs should be in
pocitron 1o prevent cable from
berng movee suffaciently to
actLaie door latclies, The lweck-
1rg dogs are vicwed througn squarec
worwew 1n aft lower portaion of

GGUT,

Door Latehues . + o Door Letcres may be vicwed through
the four cairculor wandows, two at
the top aaa two at the bottom of
tnoe dzor. Lateh mechanisms should
bc 1n lecked positicns

WaRWING
1. In event of main entrance door air leakage,

the area 1n front of the door should not be
uscd for food service cleaning purposcSe
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2, In event of main entrancc door aixr lcakage,
do not touch the deor handle, Any attempi
to adjust handle during pressurized flaght
can only lead to further opening of the door.

There 1s installed in the B=377 aireraft a door warning system. It is
designed to alert the erew to any malfunction of the main entrance cabin door,
forward cargo door, rear cargo door and the galley loading door by means of
a warning light in the cocckpit. 4t the main cabin door tncre arc twe
door~clesed micro-~switches installed an the door frame, one for the upper
cable system and the other for the lower cable system, and onc door-locked
warning switch under the door lining, actuated by the vibration locks These
micro~switches are installed to cover not orly the complete traveling action
of the locking door bayonets, or bolts, but also to cover the complete
rotation of the doer handle to insure that the vabrat.on lateh and the
anti-rotation lateh are completely sccures These switches are so located
that they can e readily inspceted at all taimes,.

The B=377 opcrat—ons manual MhAireraft Descraption Exterior Doors" also
ancludes instructicns when the door warning light comes cn in the cockpite
These instructions, in rart, are as follows:

"If the warning light remains 1lluminated after all

doors are clesed and locked, the following should

be checked 0.Ke praor to takeeff:

Main .ntrance door . « 1. Four latches fully
closed (cheek thru
iy wandows)
2, Door handlc ra lockcd
position
3. Bungee cord attached"
Examinataon of the ccbin main entrance door was made at Rio de Janciro.

Damagy to 1hc doer was confined te dewnward distortion of botn hinges, a

cracked lower hinge and tnree ravets missing from tne lower hinge. The forﬁa.%
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edge of the aluminum metal waindow frame in the door was distorted rearward,
and a small section of upholstering fabriec at the ecenter rear ecige was
missing. & deep indentation and slight displacement of tne rubber door seal
near the door's uppcr rear corner was found and -there was 2 small indentation
of the rubber seal near the doorts lower rear corner.

Damage to the door frame was confined to a slight deprescioca of the
frame metal near the upper rear corner., The rubber seal across the top of
the frame was massing, The remainder of the frame's rubber scal appeared
to be somewhat deteriorated,

The mating indentations in the door and its frame were of such size and
nature that they were obviously caused by the loosened and wedged door frame
seal-g/

o evidence of failure or malfunctioning of the main entrance door
locking mechanism was found. All rigging adjustiments that could be checked
were found to be within aceeptable tolerance. This included the miero-switch
actuator adjustments, the bayonet extensions, and all other checks except

the cable tension check, the pressure switeh pressure check and the

anti-vibration lock plunger clearance check,.

The pressure switch secondary lock was actuated by connecting a rubber
tube to 1t and blowing tnrouvgh the tube. This properly locked the mechanism
and made it possible to measure the clearance which was waithin the tolerance
specified by the CAA approved company meintenance manual.

No tensiometer was avallable with which to measure the bayonet lock actu-
ating cable tension, The upper cable appeared to pe adjusted approximately
te the required tension of 30 to 40 pounds but the lower cable appeared to

retain only abeut half of that tension, There appeared to be so;ne abnarmal

3/ See Attachment "
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play in the actuating mechanism during dperatlon of the handle but 1t dad
not affect the proper locking of the voor during tests.

Tt was not possible to c¢lose the main entrance door until the mnnges
were disconnected. When tnis was done tne door was closed, the aircrafils
electrical power system was actuated and the door was locked. During tnis
test the door warning laght actuated properly and the door handle moved fully
to 1ts horazontal, locked position. The door was then unlocked and tne flaght
engilnecr involved, while standing in the cabin, moved the locking handle as
far to the left as he remembered moving 1t just prior to the flight invelved.

Thas position was at a point midway between the unlocked and locked
positinns which was at an angle of aoout L5° rearward from vertical. The
flight engancer then continued the leftward movement of thne handle unt2l it
was fully in tne horizontal position. During this latter test, tne door
moved noticeably inboard, as as normale.

All 13 bayonet wells in the door frame lock plates were examined for
foreign matter. A4 snall amount of sedinent was found in each of the two
lower wells apnd in the aft lower well, a small clotning type safety pin and
the head of a small dural rivel were alsc found. No evadeace of dastortien
or fresh scorirg was found on either of these ovjects. The wells measured
1—%—" deep and tne bayenet extension of the aft lower bayonet measured 1-7/16",
the allowable extension being 1-3/8 to 13 inches.

The reclining back of seat Jo. 33, located adjacent to the left cabin wll
just forward of the main entrance door {occupied by trne missing passenger) was
found coliapsed rcarw;rd with 1ts lower structure broken, the headrest missing
and tne upholstery at the upper outceard corner torn. The seat belt was

intact and unbuckled. Tnc i1nboara arm rests of three aisle seats (Hos. 10,
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15 and 25) located alonz the aisle between the lavatory and the main entrance
door were also damaged.

No repairs were made to N 1030V at Rro de Janeiro, and the aircrafl was
ferried to Miami on July 31, 1952, whcre 1t was met by a Board investigator.
Secvrity was established over the airceraft and 1ts Log books and the investi-
gation was continued on that date. Physical findings of the preceding in-
vestigation were confirmed at miami, Examination of the main cabin door and
door frame revealed some manor distortions and a somewhat decteriorated déor
frame sponge rubber seal. (On July 1, 1952, 26 days before the accident,

a new seal had been installed in the deor frame.) The lower door hinge whach
was distorted had been removed at Rio de Janeiroe so that the door could be
closed for the ferry flight.

This door was opened, closcd and locked numercus times to determane if
the locking mechanism or any of if{s safety devices were malfunctioning.

None was found, The door warning light system was also checked several times;
no evidence of malfunctioning was found.

sfter rcepair of the door hainge and sealang arrangement and the proper
adjustang of the tension of the lower cable at kiami, the door was re-1nstalled
m N 1030V. Flight tests were then conducted which disclosed air leakage
around thc door. Recheck of the sealing arrangement revealed that air was
leaking between two sheet metal members, part of the door frame. This ad-
mitted air to the space behand the door frame seal. &air leaking inte this
space would tend to loosem the bond which holds the door frame seal., Tt was
determined that the metal serews holding the door frame trim angle were loose,

and tightening them stopped the leak.
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Board investigators reviewed all maintenance records applicable to the
main caban door of N 1030V for a 30-day peraod praior to the accident. These
records disclosed three instances of door leakage due to detcrroration of the
rubber seal. In addition, the company submitted to the Board a B-377 door
warning summary of instances of trouble and corrective action taken on all of
1ts Boeings for the six months period. During thas peraed there were 28 re-
ported instances of trouble involving the aircraft's four exterior doors;
including faulty door frame seals and leakage around tho main cabin door.

& majority of these instances, however, indicated trouble in the door warning
laght systeme. There have been many i1nstances of false warnings to the crew
in the cockpat, but in each case when the light came on, 1t was the duty of
the flight engineer to check the locking mechanisms of the exterior deoors.
Because of these rather frequent false warnings, it became practice to
gnore the warning laght, after a check had been made.

The flaght engineer testified that he had rcceived three weeks training
on the B-377 at the Boeing factory during Febrvary 1949. This course in-
cluded a brief familiarazation with the peneral Locking mechanism of the
aircrafits exterior doors. Later he was given the usual flight training
course of about 50 hours, One of his overall auties was checkang these doors
if the deoor warming light came on in the cockpat. The flight enganeer had
approxamately 2,607 hours on the B-377.

The captain testified that he attended the company's school for B--377
familirarization at New York for approximately six weeks in 1950. The course
included discussion and inspection of the doors, their locking mechanmism

and their warning devices,
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Analzsis .

As explained, there was no malfunctioning cf %.he door or any of its
locking mechanisms or safety devices, and 1t 1s thus clear that the accadent
was caused by the crew!s failure to recognize the hazard of an ancompletely
locked ceban door, due to jammung by a loosened doar frame seal. None of tne
previously menticned safety locking devices can function 'mless the latching
mechanism and the door hondle are in the fully closed pos.fion,

The crew should have been aware of the danger vecause of three fully
independent warnings of imminent trouble. First was the warning light that
remained on, Second was the noise of pressurized ar escai):l.ng arowd the top
of the door. And third, and possibly the mest important, -/as the fact that
the door handle never was in a posation to more than partially extend the
locking bolts {bayonets)e

The farst of these three warmings, the light, was plain znd cortinuous,
The second, the escaping air, was brought to the flignt crew!s attention by
the purser, The thira, the door hanalels positicn, should in itself
have been enough to indicate to the flight engineer whal wes due to happen.
In fact, the flight engineerts act of attemptang to force further the door
handle during pressurazea flisht could well have precipiteted fne blow—out,
The companyls 6perating ranual plainly states that in the event of door
leakage the door handle shall not be touchcc‘I because any attempt teo adjust
it durang pressurized flaght can only lead to further opening of the door.
The flight cngineer was aware of this specification but agnored it. Further—
more, when he first checked the door handle on the ground and fouwrd, after

opemang =nd reclosing the door, that the handle would st1ll not go to its
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locked (horizontal) pesition, he could readily have learned whether the loc}dn,g
mechanism was working properly by reopening the door and turning the door
handle to the closed position while observing the travel of the locking bolts.
This he did not do.

The flight practice of ignoraing a door warning light, despite Zreguent
false warnings, 1s certainly subject to craticism. In this case the warning
light was a true warning.

The deep indentation in the door's upper rear corner and slight dis-
placement of the adjacent portion of the door!s seal mated exactly with the
slicht depression in the door frame, In other words, when the door was
closed, the two depressions abutted as 1f they had both been caused by the
wedging of the same object,

These two depressions are marked on attachment A. Their positions
relative to the missing portron of the door seal suggested strongly that it
was a loosened and sagging door frame scal that had jammed at that poant.

bccordingly; tests werc conducted with a2 similar obstruction placed in
the same positione It was found that under this condition, the door handle
could be rotated only to approxamatcly the same position from the horizontal
as was descrabed by the flaight enginecr.

Both pursers on the two previous legs of thas flight testified as to
diffaculiy in fully closing tne door. Thias maght wcll, and probably does,
mean that the door frame seal was becominz loose several flight hours before
the accident but not, of course;, to the extent necessary to prevent full
locking of the door.

4hs previously described, N 1030V was test flown after all repairs nad

been made to the cabin door and 2ts freme, Leakage sti1ll occurred and 1t was
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found that this was caused by the loose metal screws behind the deor frame
lining, This condition cauwsed the eveantual loosening of the door framc scal.
These loose serews had not been discovered during the door and frame ropairs
and probably had bcen loosz for aa apprtciable period 'of tame.

Thus, becauwsc the conditron that allowed this leakage had boen pro-
gressive, 1t 1s highly probable that the scal sagged from the frame aftcr the
aircraft’s door was opcen.d following the landing at Rio do Jancireo, No compang
employce reported a sagging seal, but i1ts poesition, from the cxtrume top of
the door frame, could allow a2 slight sag to remain unnoticed.

The most probablc rcason for the deor opening during flight is as follows;
The door frame seal became looscneo along the top of the frame during the flagh
from Port of Spain to Rio de Janeiro. But, as the door romained closed, 1t was
held 1n ats proper position. It sagged when the aoor was opcnced, and thas
sagging remained uzmoticed while the aircraft was made ready for tne next leg
of the flight. Upon closang the door the sagging seal jammed, creaving the
marks shown on Attachment A, and preventing the door from being fiully closed.
Although there 1s a marked dafferenee of opinron between the flight engincer
and purser as to how far the door handlc was turned, 1t is self evaident that
it was turned only far enocugh to engage the tapered ends of the bolts in thear
receptacles. Caban pressure exerted an increasing Torce on the door. This
force reached a magnitude sufficacrmt, under normal vabration conditions in

flight, to expel the tapercd cnds of the bolts from their reccptacles and back

into tne door edge, whercupon the door opened violently under the impctius of
& Toraec of several teons, Outgoing a.r carricd away the sagzing portion of the
frame seal also as shown on Attachment A.

45 one rasult of this accident, the carrier 1s instailing indaicators ;.m

the B-377 four latching mechanisms that ar. now visiblc through the corner
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windows of the cabin door. These indicators, extending to the windows, will
be conspicuously colored — red for open, green for lockeds Pending this
installation the latching mechanisms themselves have been painted conspicu-~
ously to allow their positions to be more readily determined. The moving cap
portion of the pressure switch has been marked for allgmment. These marks
are visible through the pressure switch window.

Also, the carrier is in the process of changing the warning light
system on its B-377s. This change will involve placing a warning light at
each of the four exteraor doors, The single cockpit warning laght wall
remain to indicate that any of the four deoors are improperly locked, and the
individual door lights will a2llow immediate 1solation of the trouble.

A1 of the carriwr's B-377s were 1mmediately inspected for loose doar
frame trim screws and the condition of door frame seals, and this inspection
w1ll be e¢ontinuous as directed by & service bulletin issued by the company
to all ats statlons.y

A few days after this accident the company, followinz confercnces wath
the Civil Aeronautics Adminastration, issued all personnel concerned a
dairectaive to follow all procedurcs published and 1n offect at the time of
the accident, applicable to the main cabin door of the B-377. These
1ncluded:

Y, No take~off permitted if door warning light is
on unless causc of warning 18 defainitely
established as warning system malfunction.

2. No take-off permatted unless bayonet locks are

cbserved to be 1n fully extended position and
door handle 1s in full locked position.

4/ sl other U. S, operators of B~377 equipment were likewise alerted,
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3. Maan door secure inspection to be made before
take~off and again after pressurized by pilet
or enginecr personnel properly safeguarded te
determine that door handle bayonets and pressure
locks are properly engaged.

The same directive carried these additional. items which were not in
effect at the time of the accident:

Lie If door warning comes on or air leak 1s noted at
main entrance door in pressurazed flaight, the
following astion 2s requared:

{a) Move passengers from two left-hand seats
Just forward of main entrance door and
have one f£light c¢rew member guard area
at all times at safe distance and conduct
any desirable investigation with proper
safeguards from safe distance.

(b} If door handle or bayonets not in place,
as soon as conditions permit descend to
sale altatude, depressurize, and properly
engage door lockse Pressurized flight
nay be resumed 1f lock can be engaged.

S5« Use gudrd rope in main door area at all tames.

6. Thorough maintenance investvigation any flight
1tem on main door warning system at next
station to i1nsure maximum dependability of
warning system; also strict adherence to
established door rigging and inspection pro-
¢eaures at routine services.

On September 15, 1952, the cenmpany issued an Operations Information
Bulletin for insertion in all B~377 operations mamuals, It included the

above directives and the following:

"RESPONSISILITY FOR DOCR TUSPECTICN:

1. When there 1s one flight engineer aboard, the
 Gaptain shall be responsible te assign a qualified
crew member to make the after pressurization check
covered in Item (4) aboves 5/

5/ TFor the purposes of this report "Item L above" is in substance items 3
and |}, above.
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2. The flight engineer shall be responsible far all
ground checks of all natches far security. khere
there are two flight engineers on board, the
flight engineer shall be responsible for alil air
inspections and checks of &ll hateches for con-
dition and securaity. Where there is one flaght
eng ineer on board, the flight engineer shall be
responsible for all air checks of all hatches
fer security after inspection by a qualified
pilot has initiated a report of any abnormal con-
dition or malfunctioning of any door engaging
mechanism. The procedure outlined in the farst
secticon of this memorandum must be followea for
all these ainspections and checks.'

Although the flaght engineer had been given a brief indoctrination of
the B=377 exterior doors and their locking devices at the Beeing factory,
apparently no continuing program of familiarazation of such devices had been
wnstituted by the company for either the flight erew or the cabin attendants,
However, such a course has now been established and 1s i1n effect for all
pertinent crew members.

The captain's formal schiooling 1n connection with the doors had been
more than two years before the acc¢ident, and there 1s no record of his havang
recelved any refamiliarization on the subject.

Of course, the B-377 operations menval which 1s required to ke aboard
the aircraft and is available to all flight crew members contains full anforma-
tion relative to doors and their operations

Pan American World Airways temporarily suspended both Captain Fly and
Flight Enganeer Knight uatil the anvestigation of this accident was completed.
The flight engineer was later discharged by the company, and the captain re-
turned to flight status in his former capacity.

The Civil heronautics Admainistration took the following action as a

result of this accident:
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1. Admonished the company by letter to make all
B-377 cabin attendants familiar with the
locking of the caban door sufficiently to
allow them to recogmize a hazardous condition,
and to make flight crew members familiar with
door mechanisms and safety devices,

2., Reprimanded the captain by letter for con-
tinuing the flight with a pressurized cabin -
without taking furiher precautionary measurcs
and 1gnoring danger warnings, but not far
wilful dasregard for the safety of the flight,
A copy of this letter has been placed in the
captain's airman certificate file, CAk,
Washington, D. C,

3. The hiami offaice of the CAA recamended to
the Admimistrator, Washington, D. CG., that
the airman certificate of the flight engineer
be suspended for three months subject to
its being renewed upon his passing a wratten,

oral and practical examination administered
by an authorized agent of the Chh.

Findings

On the basis of all available evidence the Board finds that:

1. The carrier, the sareraft and the orew were properly certificated.

2. When the flight reached an altitude of 12,000 feet, the cabin pressure
cilfferentla.l was L1 psi. d )

3. The main ¢abin door blew open in flight because 1t was not fully
Jocked. ‘

Li. This unsafe condition was not recognized by the flaight engineer,

5. The captain failed to evaluate properly the warnings and continued
flight under pressurized conditions,

6. A passenger seated nearest the doar was blown through it and lost et
sea; none of the other cccupants was njured,

7e Considerable damage occurred throughout the interior of the cabin,

8. Following the decompression the flight at once descended and returned

to Rio de Janeiroc.
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9. The door locking mechanisn and all 1ts associated satety devices
were inspected and found to be functioning normally.

10, The door frame seal loosened and sagged sui‘fiélently to jam and pre—
vent fully lecking the deor prior to take-off, resulting in a substantial arr
leak during pressurized flight.

B, Later tests revea.led- an air leakage due to loose metal screws in the
door frame trim anglee

12, This leakage eventually deteriorated the bond between the door frame
seal and liner.

13. The campany dad not maintain an adequate training program relative to
exterior door mechanisms and safety devices on the B~377, so that hazardous
conditions could be avoided.

Probable Cause

The Board determines that the probable causes of this accident were,
(2) the flight engineer's farlure to recognize an unsafe condition of the
cabin door despite three completely separate warnings of that condition; and
(b) the captain's acf:lon 1n contiguing flaght wljl.{le pressuryzed déspite the
several warnings that the main cabin door was not properly locked.

BY THE CIVIL AEROW.UTICS BO.RD:

/s/ DON.LD W. NYROP

/s/ OSW~ID RYAN

/s/ _JOSH LEE

/s/ JUSEPH P, ADiMS

/s/ _CHsN GURNEY




SUPPLELENTAL DATA

Special Iavestigataon

The Cavil heronautics Board was notified of this accident at 1600 GMT,
July 27, 1952, at Rio de Janeiro, Brazil, and an investaigation was immediately
imatiated in accordance with the provisiens of Section 702 (a){2) of the
Civil Aeronautics Act of 1938, as amended. In connection wath the anvestiga-
tion, depositicns were taken and other documents including photographs were
made a part of the record at Washington, D. C.; Miami, Florida; ano at Jamaica,
Long Island, New York, in lieu of & public hearing.
Air Carrier

Pan American World Airways, Inc., is a New York corporation, having its
main offices at 135 ®ast L2nd Street, lew York City, and operates as an air
carrier under a certificate of public conveniemce and necessity and an air
carrier operating certificate issued pursuvant to the Civil Aeronautics Act of
1938, as amended. These certificates avthorize the carrier to engage in air
transportation with respect to persons and properiy between various points in
the Umted States and foreign countries, including Ric de Janeiro, Brazmil,
South Ameraca,

Flight Persomnel

Captain George Lafayette Fly, age L2, was employed by Pan American World
Arrways on October 2, 1939. He was the holder of a valid airman certificate
with an airline transport rating for single and miti-engine lana and sea
aircraft, 0-6600 horsepower. Capiain Fly had a total of 10,729 flying hours,
of which 1,57 hours were 1n 3-377 airecraft. He had received his last Cih
physical examination on May 28, 1952,
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Flight Enganeer J. D Knight, age 38, was employed by Pan American Worid
Aitways on March 1, 1942, He was the holder of a valid airman certificate
for a flight engineer, and an aircraft mechaniec and enginc mechanic ratings,
Mr. Knight had a total of 7,7kl flying hours, of wnich 2,607 hours were in
B=377 aircraft. His last CAA physical examination was on June 6, 1952,

The Aircraft

N 1030V, a Boeing B-377 Stratocrulser, was owned and opcrated by
Pan American World Airways and was currently certificated by the Cavil
leronautics Adminastration, It had a total of 7,885 flying hours and was

equipped with Pratt & Whitney R-4360, TSB3-CG engines and Hamilton Standard
21,26% propellers.
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ATTACEENT “A" ~ Exhibit LB-1
Tle Hear Rio de Janeiro, Brazil, 7/27/52 Fhak B=377 N 1030V

Showing door as found {exceot upholstering along top of coor uwrich wras
pullec loose by anvestigators). 0Tw: Indentation of coor ane ccor seal ab hpu,
Frame seal missing between arrows. 3lasht mcentat.on ¢ frame at "BM,

“ote that inside door nanule 1s acrazontal (Lotced 26811101, &4t taat 217
locking bolts are fully exiende-, aeronstrating thee wne lockiy- ~ecnanism vas
Mngbloning norally.



