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RIPORY OF THE INVESTICATING BOARD
Statement of prohable cause concerning an sccident
whic@ occurred to an aircraft of E&g_%gi%igagﬂﬁwﬁﬂwﬂwww
Airways Company near Pago Pago, Tuluilla,
Samoa, on Jenuary 11, 1938,
To the Secretary of Commerce:

On Japuery 11, 1938, at approximutely 7:40 p. m. Greenwich Civil Time
{8:40 &, %ldéégérﬁégorlocal civil time} in the vicinity of Latitude 14%08120" 5
and Longitude 170%51'00" W, which is approximately 12.5 nautical miles NW of
Pago Pago, Tutulla, American Samoa, and 10.5 nautical miles from Fagosa Ray, an
airplane of United States registry, while being flown in scheduled foreign
operation, carrying mail sand express, met with an accident result;ng in death
to 81l on board and the complete destruection of the aircraft. No authority had
heen requested or granied for the carrying of possengers on this route; hence,
none were shoard. The crew consisted of the Captain, First Officer, Junior
Flight Officer, Naviganting Officer, Radio Officer, Flight Engineer and Assistant
Flight Engincer.

The Captain, ®Wdwin C, Musick, held a Paderal Transport Pilot's license,
Class 3-B Land and Sea. His last physicul examinaticn, as required by the De-

partment of Commerce and token on December ¢, 1937, showed him to be in good

physical condition for flying, with a proceding physical eianﬁnation, taken on

- November 1, 1937, in conformity with Company regulations for all flight person-

nel, which also showed him to be in satisfactory physical condition. Captain
Masick's record indicated that he had a total of 13,200 hours flying experience,
2,320 hours of which had been in trans-Pacific operations., His total flylng

experience with the Sikorsky S-42-B type seaplane in trans-oceanic operations




T,

was 502 hours.

First Officer Cecil G. Sellers held & Federal Transport Pilot's license
Class 3~B Sew. His 1lust physical examination, as regquired by the DNepartment
of Commerce, was taken on October 15, 1937, and showed him %0 be in satis-
factory physical condition. His record showed that he had s total of over
8,000 hours flying experience, 464 of which had been in trans-Pacific opera-
tions.

Junior Flight Cfficer Paul 5. Brunk held a Federal Transport Pilot's li-
censa, His last physical examinstion, as required by the Department of Com-
merce, was taken on July 13, 19387, with & subsequent physical examination
taken on November £3, 1937, in conformity with Company regulations for all
flight personnel, hoth of which showed him to be in satisfoctory physical con-
dition., Pilot Brunk's record showed that he had a total of 1,922 hours flying
experience, 125 hours of which hed been in trans-Pacific operations,

Navigating Officer Frederick J. Maclean's last physicul examination, in
conformity with Compeny regulations for all flight personnel, was taken on
October 4, 1937, and showed him to be in satisfactory physical condition. He
had bteen employed by the operator in its Bastern Division as Navigation In-
structor from November 6, 1935, to May 1, 1937, when he was transferred to the
Pacific Divisjon. His record showed that he had a total of 524 hours flying
experience in itrans-Pacific operations, as & navigator.

Radio Officer Thomes J. Findley held a Radiotelegraph License Extra Pirst
Class with endorsement for Radiotelephone Operator First (lass and had a
totel of 765 hours of flying time as a Radio Officer in trans-Pacific serviee.

Flight Zngine¢r John W. Stickrod held an Alrplene Mechanict's license. His
total flying time in NC-16734, as an engineer officer, amounted to approximate-

1y 650 hours.
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. Assistant Flight Ingineer John A. Brooks held an Asirplane and Engine Mechanic':
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license. He was assigned as 2 Chief lLlechanic to the Pacific Division when 1t was
first organize@ in March, 1935, and had since served continuously in thatl capacimy.
He had:just been transferred to flight duty and was meking this trip to New Zealand
as Assistant Flight Engineer preparatory to undertaking independent duty ag a Flighi
Ingincer.

The aircraft, a Sikorsky, model $-42-B flying boat was ovned and operated by
the Pan american Airwgys Company, whose principal place of business iy 135 East
42nd Sireet, New York, It was delivered to the operator by the monufacturer at
Bridgeport, connecticut, in November 1936, and was last certificated ag alrworthy
on Fovember 5, 1937, It bore Federal license number NC-16734, On December 22,
1937, the Department of Commerce granted anthority to the operator to
utilize this airplane for the carriage of mail and goods in scheduled sorvice be=
tween Honolulu. Ts He, ond Aucklaond, New Zealand, at & maximum gross weight of
44,000 pounds. The specified conditions included a mandatory previgion for the
Jettisoning (dumping) of sufficient fuel to reduce the gross weight to 41,000
pounds for landing with three or four engines operating and to 36,600 pounds in the
event of a landing with less thon threc engines oporating.” Betweon December 23,
1937, and January 3, 1938, the airplane completed o scheduled flight from Honolulu?
Ta Hep 0 suckland, New Zealand, and return via Kingman Reef and Page Pago, at the
conclusion of which it had o total flying time of 838 hours and 33 minutes.

The trip on which the accident cccurred wos known 25 Noe A=5, scheduled
from Honolulu, T« H., to Auckland, Hew Fecland, with overnight stops ot Kingman
Reef and Page Pago. Departure from Honolulu was made on January 9, 1933, the
flight arriving at Kingmen Reef on that date, On January 10, 19388, the trip
was contlmued from Kingman Reef to Pago Page on schedule. Departure from the
dock at Pago Pago, Samca, was made ot 5:32 a.m, loczl time, January 11, 1938,

and the airplone actually rose from the water five minutes later. Sunset at
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Auckland, the destination, was at 4:12 p. m., fuckland local civil time, thus
giving 14 hours and 42 minutes of daylight for the flight. fThe flight time
analysis indicated that in standard eruising, at a density altitude of 9,000
feet, the flight would fake 12.6 hours. There were 2,300 gallons of gasoline
on board, 1,150 of which were in the wing tanks and the balonce in the hull
tanks. This amount of gasoline was calculated to provide o cruising endvranée
of 18.0 hours with the conditions stated above. The airplane carried a total
of 751 pounds of cargo and was loaded to a gross weight of 41,936 pounds at
the time of take-off,

The maintenance attention given the airplane wus determined by routine
servicing procedures at .stated intervals, Flight Engineer's reports and the
resﬁlts of detailed inspections by designated ground personnel. Prior to its
last departure from Honoluluw, P. H., NC-16734 had been ashore &t the United
States Navy Fleet Alr Base in Pearl Harbor, 7. M., where maintenance faucilities
had been made available to the operator. While ashore, the zirplane was in-
spectad and routine service procedures known as "Intermedicte Airplane Service"
and "Long Engine Service" were carricd oub. The former prineipelly regquired
cleaning and inspcetion of specific parts of the airplune. The latter called
for inspection of cowling, charging of oil, recording of cylinder compression
pressure, changing of spark plugs and general inspection of the engine controls
and installation. The "Shore Run-up Report™ and the ensuing test flight showed
satisfactory operation. During the overnight sfops at Kingman Reef and Pago
Pago, the maintenance activity was, in principle, similar to that described
above. Both airports followed scrvice forms known as "Overnight Alrplane Ser-
vice" and "Overnight Fngine ServiceM. The former reguired inspection of vital
parts and the addition of fuel, oil, water and auxiliery fluids. The latter
required a detuiled inspection of the engines, their controls and their instal-

lations. WNo significant abnormalities were reported by the Flight fngineer or
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detected by the respective Airport Chief Mechanics. The total flight time on

the airplane at the time of departure from Pago Pago was B33 hours and 51

nimites.,

Total engine times were as follows:

No. 1 engine, 409 hours and 58

minutes; Nos 2, 393 hours and 3¢ minutes; No. 3, 381 hours and 25 minutes;

No. 4, 405 hours and 20 minutes,

All of the engines were new at the time of

their installation in this airplane and had not reached the total cperating

time of 450 hours, at which time a major overhaul is required by Company regu-

lations.

The trip forecast, on the

as follows:

basis of which the airplane was dispafched, was

zZona A Zona 9 Zone 10 7one 11
tat.,15%0 Iat.20%t0 Lat.25%0 Lat.30°8
20° 5 26° S 30° g to huckland

Weather Conditions Scattered Partly Cloudy Partly Showers Partly Showers
Clouds

Visibility Good Good Good Good

Ceiling 3,000 £+, 2,500 T't. 2,600 ft. 2,000 ft.

Cloud tops 4,000 ft, 4,500 f£t. 5,000 ft, 4,000 £t.

Sea conditions Moderate Moderate Moderate Smooth

Wind ot 4,000 ft. 556 12 SE 12 58 SE 8

Wind at 7,800 ft. Bsh 12 KSE 15 SSE 8 SE 8

Wind at 11,500 ft. SE 14 BoE 16 Sk 10 SE 8

Remarks:

No frontel activity on course Stop Mariposa 24° S 177% B 2100 G.C.DT.

The forcsoing forecast was issued by the Company Meteorologlist, whose

headguariers are at Auckland, New Zealand.

Local weather at Pago Pago &t 4:30 a. m. Pago Pogo local civil time, was:

Clear

Not reported becouse of darkness
and the absence of lights outside
the harbor.

Amount of clouds - 1/10

Helght of lower clouds - 2,500 feaet

Weather conditions -
Visibility -

Weather for past hour - Clear
Wind - Celm
Baromoter - £9.,79
Temperature - 790R
Water conditions ~  Smooth

Remarks - Fow cumilo to east of harbor




hed

q.6_

Radio facilities at Page Pago consisied of & Company station, KABS, which
was remote from the seaplane base, and o United States Navy station, NPU, close
to the base. A radiotelephone circult was estublished between these two sta-
tions. The airplane was equipped with two independent transmitters, one of
which was used for communicating on the seronautical frequencies and the other

for the international calling frequency of 500 kilogycles.

Badio communication was mainteined throughout the flight, All commnica-
tions were of a routine nature until €:37 a. m. Poago Pago local civil time, at
which time the following message was received from the airplane NC-16734:

13 EHAUL VX 8 :
NC34 11 1938 1708
PANOP
PGO
OIL LEAK NR4 RETURNING
MUSICK 1737

Interpretation: Message Numbor 13, originating on board
NC-16734 at 6:08 Pago time, addraessed to Qperations, Pago
Pago and transmitted by NC-16724 to Pago Page at 63137 Pago
time, It meanrs, "We have o0il leak in the right outboard
engine and are returning to Pago Pago'.

No explanation for delay in sending this message is reported, although it is
possible that the message was held up by Captain. This has happened préeviously
when therce was some doubt as to whether or not the trouble could be cleared and
aireraft could continue flight, The next fow contacts were of a routine nature.
At 8:23 a, m. Pago Pago time, the following message was received from airplane
NC-187%4:
19 KHAUL VX 25
NC34 Jan 11 1938 1920
PANOP PANMAIN
ALA PANKATN HNL
LESLIE RAMSEY TAYLCR NUMBER FOUR sNGINZ BRAKTD 1708 DUL TO OIL
LEAK DUMPED GAS WILL RADIC DuTAILS APTaLl LaNDING
STTICKRCD 1923
Interpretation: Message filed on board NC-186734 at 8:20 Pago time, ad-

dressed to Operations and Mpintensnee, Alamedn, and te Maintenance,
Honmolulu. Signed by the Engincer Officer. Tronsmitted by NC-16734 %o
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Pago at 8:23 Pago time. It means that the engine with the oil leak
had been stopped at £:08 a. m, and that some gasoline had subsequently
been dumped.

This was followed by a messege to NC-16734 giving landing conditions at Pago
Page at 8:26 a., m., Pago time.

All subsequent communications with airplene NC-16734 arc given by the
Company Operator at Pago Pago as follows:

"AL 1927 (8:27 Pago time) this is the lust communication logged and
although it is logged as 1927, this comsunication was merely conversa-
tion between FY (Findley - Radio Officer on NC-~16734) and myself and
actunlly lasted until 1935 or 1937 (R:35 or 8:37 Pago time). KHAUL
(NC-16734) seid Captain Musick wanted Airport Mansger to send out

REM (returning account of mechanical trouble) to SOPAC(all South Pacific
stations) advising 24-hour deley; told him Airport Manager did not want
to send out the SOPAC (all Soubh Pacific stotions) until the plane was
on the water; he said "okay". I asked him if he was coming home, as

it was now very ncar the time he sald they were going %o lund. His
signals were exceedingly loud so felt he was very close to Pago Pago

and as he had not asked for any further QLC (landing conditions) since
the first request at the $ime they turncd back, felt he would be want-
ing present QLC {landing conditions}. He said no, they were not com-
ing home. 1 started o ask him what they were going to do when he broke
me 1o say they were going to dump gas and couldén't use the radic during
the cumping. (This was « precsutionary mensure) ~ QRX (stend hy) which
T did., I sent & CTL (city message) to XNBF (PAA radio Honoluluj at

19354 (8:34 Pago time) and at 2007 (9:07 Pago time) approximately 30
mirutes from lasi ¢SO (contact], called KHAUL (NC-16734) making a string
of V's for him. He did not answer so assumed he was still unable to

use the radio, although the length of time was apparently quite long."

The history of the flight, as reconstructed from the foregoing and other
available information, including the statements of eye witnesses, is as followe

The airplane left the water of Page Pago Harbor enroute to Aucklang, Noew
Zealand, in a normal take-off at 5:37 a&a. m., having been properly digpatched
and with favorable weather forecust for the trip. Its gross weight at this
time was 41,936 pounds which is approximately 2,000 pounds less than the maxi-
mum weight suthorized for take-off, Of this weight, 6,900 pounds was repre-
sented by the 1,160 gallons of gasoline in the wing tanks, zll of which were
equipped with dump valves., ™This provided for the contingency of failure of
two or morc engincs, as specified in the operating limitations. The 1,150

gallons of fuel in the hull tanks could also have been dumped, although more
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slowly as they would have had to be pumped first to & wing tank. At 6:08
4, M., 31 minmutes after take—off, the right outboard engine developed an oil
lerk and was braked, the flight proceeding therealfter on threae engines. About
five minutes later, the Captain proceeded to turn back, Whether fuel was
dumped from the tonks supplying the inoperative engine at this time or not, is
not definitely known but such proececdure would be expected as it would lighten
the ship for three-engine flight. The Flight Engineer's message of 8:23 could
be interpreted to mean that this was done. At 6:56 a. m., one hour and 19
minutes after the take-off, the airplane reported over Pago Pago and wag seen
8t that location. At this time, the amount of fuel consumed, even if none had
been dumped, would have brought the gross weight down to about 40,628 pounds,
which is 372 pounds below the meximum authorized landing weight with three en-
gines operating.

I% is necessary at this point to descrihe the harbor in order to explaln
the probable reason that a landing was not made immediately. Pago Pago harbor
is a boot-shaped water area and, with the cexception of & narrow entrance to
the sea on the southeast side, is surrounded by hills rising rather abruptly
from the water's edge to a height of 800 to 1700 feet. The toe-to-heel (west
to eagt) portion of this harbor is used for seaplane operation and provides o
landing and take~off area of approximately two miles in length by an average
width of approximately one-gusrter mile. In approaching for a landing with an-
vireraft of the 5-42-B type, it is necessary to fly over the 800-foot ridge
from the west as closely os practicuble and at a minimum air speed, then descenc
rather abruptly to assure landing within the area. Fven under favorable operat-
ing conditions this rate of descent is considerably in excess of that usually
omployed during normal landings with this type of aircraft. Becouse of these
limitetions, it was advisable for NU-16734 to substantially reduce its gross

weight before attempting a landing. Captain Musick, therefore, decided to dump
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fuel. He advised the ground station to that effect at 7:42 and proceeded im=-
mediately to do so. The amount dumped is not known but that particular opera-
tion was completed by 7:59, at which time radio communication was resumed.

At 7:569, the airplane was over Apis, a harbor point on an island approximate-
ly 70 miles to the west and north of Tutuila {on which Pago Pago is situated).
It is apparent that this point was visited for ths purpose of surveying its
possibilities as an alternate airport to Page Pago. Captain Musick had in-
tended doing this upon his return from Auckland and probably decided to take
the opportunity which prosented itself while he was lightening the airplane
proparatory to landing at Pago Pago.

At 3:35 the ailrplane was back in the vicinity of Tutwila near Fagasa Bay
onn the north shore of the islend and the erew was preparing to jettison & fur-
ther supply of fuel. The last radio contact between the airplane and the ground
was made at this vime,

Shortly after 8:35, the airplane was seen by one native witness throughout
the following described maneuver, parts of which ore substantiated by other
witnesses, It flew westward just off-shore acrosg the mouth of Fagasa Bay,
continuing in a wide eircle to the northward away from land, Iuring this time
fuel was being dumped from both wings. When at a point somewhere between b
and 10 miles t¢ the northwest of the witness and proceeding directly awany from
her, it appeared to descend rather abruptly to the water, still dumping fuci.
What appearsd to her to ke its landing wes cccomponied by a flash of fire, fol-
lowed by & considerable quantity of black smoke and iater by a detenation, after
which the wings of the airplance appsuared to be visible for on appreciable inter-
val before sinking from sight. At or necr the spot indicated by this testi-
mony, & Navy airplane sighted na oil slick and some small debris later that day.

The following morning ot doybreuk, o Bavy surfoace vessel picked up what

wrecknge could be found afloat and was of sufficient size to present evidence
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of possible significance. The items. and bits of wreckage salvaged were few in
number, there being no structural or metal parts awmong them except for a piece
of strut fairing at the load water line of about 5 inches by 8 inches., It is
significant that practically all of the items picked up, i. e., bite of floor-
ing, partitioning, b»ooks and papers, the navigator's drift target tray, and
interior side wall parts, were apparently from the interior of the cabin adja-
cont to the hull fuel tanks. A further important point is that the parts which
are known or believed to have hoen in the compartment to the rear of the tanks
arc considerably burned, while those from the compartments forward of the tanks
to flame.

show evidence of heat but not of oxposure / The drift target troy, which was
resting on the floor in the rearward compsrtment, appecred to have been wetted
on its exterior with gasoline which then burned. The only part thus far re-
covered which is known io have been romote from the immediste vicinity of the
hull tanks was an arm rest from the pilot's seat.

The NC-16734 had eight gasoline tenks in the wings, four of 170 gallon
capacity and four of 140 gallon capacity, approximately. Bach tank conitained
a dump valve. One large and one small tank together censiituted the fuel supply
for a given engine, entirely independent of the tanks asscelated with the other

engines. The two dump valves in a given poir of tanks were cperated by o singls

handle in the cockpit so that dumping of cne tank independently of the other was

not possible. The valves were opencd by eable tension and clesed by 8 spring
mechanism forming part of the dump velve assembly. They had last been fosted
for free opening and tight closing in Manila in the period between September Z7
and Qctober 2, 1937. They were satisfactory at that time and there had been no
reports of leaks since then.

Neither the cause nor the extent of the oil leak which caused the airplane

to return to Poago Pago is known. There is nothing in the general history of
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this airplane or its type to indicate a characteristic of oil leaks in the
vicinity of the engine. Certain other airplanes of this type had in the past
experienced failures of the propeller governor high pressure oil line.
NG-16734, operating at different cruising RPM than most other airplanes of the
type, had not experienced this trouble. During the last service period in
Hawail, it was found that "both studs were found broken off at front of (o0il)
sump"™ on No. 4 engine. These were drilied out and 5/16" bolts installed, Al-
though a conceilvable cause of future oil leaks, the Ffallure described and the
remedy used appear to be in the category of minor repalirs and of correspond-
ing significance. It is net helieved that the oil leak was symptomatic of a
primary enging failure because thore was no indication of this in the Flight
BEngineer's radio report. It is concluded, therefore, that the reason for
stopping the engine was to prevent further depletion of the engine oil subplys

With reference to the last few moments preceding the accldent, it is be-
licved that the details are indcterminable ond must remain largely conjectural,
It is almost & certainty, however, thet the dumping of fuel was associated with
the cause of the accident hecause of the nature of the last observed events
snd because any other conclusion would involve coincidences which are believed
improbable.

Two alternatives in the sequence of events are apparent, Either the air-
plane was incapacitated by fire and explosion in the hull during level flight
while dumping fuel, or some-emergency arose at that time which dictated an
immediate landing at ses, during the course of which fire and explosion oe-
curred in the hull, That aﬁ explosion occurred is evident from the testimeny
of the witness and from the gensral nature and appecrance of fthe recovered
parts and from the fact that a plece of plywood flooring had been driven edge-
wise through the bottom of the navigator's drift target tray. The possibility

of a fire which would nect be elmost instantly followed by an explosion is
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difficult to concede,

one fact which tends to o belief thoat a londing had been started and at
least almost completed is the absence of general wreckape such as one would
expeci tQ find in the event ¢f uncontrolled impact with the wailer from high
altitude. 1t is possible, howevor, that thore was general vrockage which,
being mestly mctal, held together sufficiently to sink completely.

Careful analysis wos made, without positive result, looking to the procise
causce of ignition of the combustible mixturc. No doubt every precaution was

to prevent rirc,

observed by the crewd The ceuscs of gasoline fires on the ground in other in-
dustries have been numerous, however, and some electrical connection or static
charge may have boeen rgsponsiblo in this case. It is further conceivable that
fire in the oir may have been causcd by the enginc exhaust igniting the dumpad
gasoline., Such fire might cntor the wings through their ventilating holes and
follow through to the inteorier of the hull., A fire fellowing this path could
get under dhe hull tanks and do enough domage therc to get undor the floor of
the navigatosz compoartrent in which location it is aclmost certain an explosion
occurred.

If an emergency dictated an immediate leonding, such cwergency might cone
ceivably be onc of two things, viz: either loss of further engine power, duc
to unintentional dumping of tos much fuel, or, a fire which cventualily got
out of contrel and destroyed tho adrplanc by cxplosion on ox noar the woater,
The possibility of the crew hoving been overcome by gasoline vapor is rejected
on the grounds that adcguate cabin ventilation was possible by opening the for-
ward windows,

48 %o thoe inadvertent dumping of too much fuel, this dovos not coincide
with the known thoroughneoss and capability of ﬁhe Captaln and the Flight Fn-

gincers. The only tencbls possikility in this connectien is o stuck dump valve
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. control which would have emptied the two tanks feeding one of the operating

enginese 1f this is the case, however, it is necessary to look to a separate
cause for the fire. The most probable cause here again would be the engine
exhaust and since this series of events is possible, 1t must be retained as

an alternatives.

- It is the opinion of the Investigating Board that the probable cause of
4

' this accident was fire and explosion associated with the dumping of fuel, the
. .

¥

precise cause of ignition being undetsrminable,
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Briafed from the original report prepared by E. L. Yuravich, Chief, Airline

Inspection Section (Foreign) and Richard C. Gazley, Chief, Safefy and Planning

. Divisgion,

Briefed by: Jesse W. Lankford, Chief,
Accident Analysis Section.

P Reviewed hy: Richard C. Gazley, Chief,
Safety & Planning Divisiocli.

APPROVED AND FORWARDED: Fred De Fagg, Jre, Director of Alr Commercc.

APPROVED: Je Monroe Jjohnson, Assistent Seeretary of Commerce.




