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PAN AMERICAN AIRWAYS—ANNETTE ISLAND, ALASKA—OCTOBER 26, iQuy

The Accident

At approxamately 1345,1 October 26,
1947, Pan American Airways' Flight 923, a
Dt-4, aircraft NC 88920, crasted on the
north side of Tamgas Mountain, Annette
Tsland, Alaska. The 13 passengers and
erew of 5 were k1lled, and the aircraft
%as destroved.

History of the Flight

Flight 923 departed at 1030 October
26, 1947, from Seattle, Washington, for
Juneau, Alaska. with an intermediate stop
schedulea at Annette Island Captain AlLf
¥ Monsen flew as pilot ana First Officer
Laurence A Foster as copllot. The alr-
plane carried 13 passengers including an
infant, a crew of five, 2,500 gallons of
fuel, and 822 pounds of cargo. Thas lcad
¥as within the allowable airplane weight
and %as properly distributed in respect
to the center of gravity

Company weather information given to
Captain Monsen before departure was to
the effect that there would be unlimited
celling from Seattle to Comox, British
Columbia  Then a%t the cruising altitude
of 9,000 feet, instrument conditions,
light 1cing, and light to moderate turbu-
lence was expected over the route. Winds
were forecasted to be from 200 to 230 de-
grees at 30 to 40 knots. It was also
forecasted that at the time of the
flight's arrival over Anneite there would
be an 800-foot overcast, lower broken
tlouds, ,visibilaity of 2 miles, light
rain, and a surface wind from the south-
southeast at 18 lnots A cold type oc-
clusionsor front which was moving toward
Mnnette Island from a point about 275
miles west of there was expected to pass
Annette Island before the flaght arrived.

Proceeding en route in accordance with
an instrument clearance to Tlv at 9,000
feet, the flight arrived over Annette

1All times noted hereln are Pacific Standard and
based on the 24-hour c¢lock
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Island at 1338 after a routine trip.
Earlier, at 1326, the company radio at
Annette Island had transmitted a weather
observation which reported an indefinite
1,400-foot ceiling, overcast, lower bro-
ken clouds, visibility of 3 miles, rain,
wind southeast at 28 miles per hour,
with gusts to 40 miles per hour. The
flipght acknowledged receipt of this in-
formation

Airway Traffie Control cleared the
flight to pass over the radic range sta-
tion located 1 5 mile northwest of the
alrport at 7.000 feet and then to pro-
ceed with a normal instrument letdown
and approach to the field The flaght
acknowledged this clearance, and re-
ported 1ts position over the radio rance
statron at 7,000 feet at 1338 The nor-
mal 1nstrument procedure for Annettie Is-
iand was established with regard to the
mountainous terrain east and northeast
of the airport, which rises to an eleva-
tion of 3,596 feet on Tamgas Mountain.
This procedure required the Tlaght, aft-
er approaching from the south at 7,000
feet and report.ng over the radio sta-
tion, to remain west of the south course
of the range while on 1nstruments 2

Five minutes after the flight re-
ported aver the range station, at 1343
1t advised Annette Radio that 1t was
proceeding to Juneau, approximately 250
miles north-northwest of Annette Island,
because of extreme turbulence This was
the first indication that the flight was
encountering any difficulty in accomn-
plishing a normal letdown and approach
to the airport. In response, Annette
Radio asked the flight to report 1ts al-
titude, but there was no reply. After
repeated calls to the flight Annette Ra-
dio 1ssued an alert at 1401 It was es—
timated that the flight at the time of
its last radio contact had aboard 9
hours and 16 minutes of fuel.

? See Appendlx 1



At approximately 1430 the Civil Aero-
nautics Board was notified, and a search

by sar, land, and sea was immediately be-
gun. However, adverse weather conditions
retarded the search to such a degree that
the wreckage was not located until 5 days

after the accident October 81, 1947. It
was found that the airplane had crashed
on the north slope of Tamgas Mountain,

approximately 8 miles east of Annette Is-

land Airport and 8 miles east of the
south course of the Annette radio range.

Investigation

The aircraft struck the north side of
the mountain at an elevation of approxi-
mately 3,400 feet, 196 feet below the
summit.” Rescue parties ascending the

mountain were hampered by rain, snow, and
fog. The wreckage, scattered over 20,000
square feet, was buried in snow, and 5 to

6 inches of snow fell while the bodies
were beaing removed. Consequently, a de-
tailed examination of the wreckage was
impossible until after the summer thaw
mel ted the snow.

In late August, 1948, the time of max-

1mum thaw on Tamgas Mountaim, anotber
party reached the wreckage and made a
thorough examination. Airplane parts
were scattered on extremely rugged ter-
rain, and were exposed for examination

except for the raight wing, the major por-

tion of which was 1n a crevice beneath a
deep crust of ice
About 50 feet above the location of

the wreckage on a projecting wall of rock
there were 4 marks made by the No. 4 pro-

peller These marks, which were equally
spaced, showed that the aircraft had
struck the wall of rock at an angle of
about 45 degrees to it, and in a 20 de-
gree climbing attitude.

the fuselage 1t was estimated that the
true course of the airplane had been -
about 145 degrees at the time of 1mpact.
Since the actual propeller-pitch setting
could not be determined, or the rpm set-
ting known, the distance between propel-
ler blade marks was not reliable in com-
puting the air speed of the aircraft at
the time of impact

3U 5 Coast and Geodetic Survey charts, reissued

May 19, 1928, and the Aeromautleal charts avallable to

the crew of Flight 623, showed the elevatlon of
Tamgas Mountaln to be 3 810 feet A recomputatlion
ol the elevation subsequent to the acelident showed 1t
T0 be 3 598 feet, or 14 feet lower than the published
elevation
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From these mark-
ings and the markings left Dy the nose of
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A few parts of the 12 propeller
blades were not recovered, but all the
propeller hubs and domes were located.
The shearing of the engine nose sec-
tions, and the degree of propeller
breakage indicated that none of the pro-
pellers were feathered. One engine was
badly shattered., The remalning 3 en-
gines were found relatively intact.

A flash fire occurred at the time of
impact, but there was ne evidence of a
fire in flight.

The Fluxgate Compass was found with
the needle jammed at 1i6 degrees, and
adding the 20 degrees which would have
been subtracted for easterly deviatiom,
results 1n a true course of 145 degress,
or the same as estimated from the ground
markings Excepting the Fluxgate Com-
pass, all flight ainstruments were bat-
tered heyond readability. In lake man-
ner the flaps and landing gear, and
thelr actuating mechanism were damaged
too extensively to determine positions,

The slopes of Tamgas Mountain and the
surrounding area, much of which was cov-
ered with forest, were observed from the
air in a search for parts which might
have fallen in .flaght None were found,
nor were any marks in the ground or
abrasions on the trees discovered which
would have indicated contact by the alr-
craft prror to the accident

All of the maintenance records of NC
88920 from the time of its acgquisition
by the company were carefully examined,
and the operating history of the air-
craft since 1ts date of manufacture was
studied. From all the records 1t ap-
peared that the aircraft hed heen prop-
eriy maintained, and was airworthy at
the time of 1ts departure from Seattle.

Captain Monsen, age 47, held an air-
line transport pilot rating and had
logged a total of 13,565 hours, 514 of
which were i1n BC—¢ type axrplanes He
had been employed as a pilot in Alaskas
since 1928, and employed by Pan American
Airways since 1932. In 1941, prepara-
tory to the ovening of a Pan American
Aarways route between Seattle and Alas-
ka, Captain Monsen was sent to Browns-
ville, Texas, for training. After 6§
hours in DC-3 airplanes and 44 hours in
Stinson axrplanes, 38 hours of which was
instrument time, he received an airline
transport piioct rating. He was then
sent on a fiight of 66 hours to Trini-
dad, Britisr Wesi Indies, an e DC-3 air-
plane, folioswing which he returned to
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Seattle and was one of the palots who
opened the new route. Thereafter, he
continued to fly for the company until
the accident ©Dut of the 72 hours pre-
ceding the accadent, Captain Monsen bhad
flown 9 hours and 11 minutes, and had had
a rest period of 48 hours immedistely
preceding his departure from Seattle,

His last CAA pbysical exarinaticn was
taken October 2, 1947. His last instru-
ment flight check was {aken March 10,
1947, and his Iast route check over the
route of the accident was taken Apral 19,
1947

First Officer Foster, age 39, held ar
airline transport pilot rating and had
logged a total of 12,412 flying hours, of
which 359 had been in DC-4 type air-
plenes. After over 8 years of experience
as a captain for Unifed Air Lines, he had
been hired as a captailn by Pan American
Airways. However, because of a temporary
reduction in personnel, at the time of
the accident Mr Foster was serving as a
senior first officer. His last CAA phy-
sical exeminatlon was taken October 10,
1947, and his last instrument check was
taken August 15, 1947 Mr. Foster had
had a 48-hour rest period i1mmediately
preceding his departure from Seattle.

Both pilots had completed a2 familiara-
zation course i1n DC-4 sirplanes in March
1847, at the time these aircraft were put
into operation by Pan American Airways.
Although Captain Monsen was expected to
complete one hour a month, and First Of-
ficer Foster 2 hours a month in link
trainer i1nstruction, no records were
available to show whether this training
was accomplished,

¢ L. Dunwoody, the flight engineer,
age 28, held a flight engineer certifi-
cate and had flown approximately 2,202
hours. His Jjast CAA physical examination
was taken June 20, 1947, and he had had a
48-hour rest period immedzately preceding
his departure from Seattle.

A flight check of the Annette Island
Radio Range on October 28, and '29, as
soon after the accident as the weather
permitted, showed that the northwest
course was in error 3 1/2 degrees clock-
#ise, or towards the northeast.® Errors
of 1 1/2 degrees or less are considered
within tolerance. A United States Alr
Force pilot, who landed at Annette Island
'23 minutes before Flipght 923 reported

uTnis dlsplacement was adlusted and the northwest
course was found within tolerence on a re—check
October 29th
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being over the station, testified that
the operaticon of the radic range was sub-
stantiaily normal. The range is continu-
ously monitored by the Petersburg, Alas-
ka, CAA Communications Station, and its
records indicate that the signal re-
ceived, signa] sirength, and the fune-
tioning of the Annette Island Range was
normal.

An aftercast of weather over the route
of Flight 523 showed that tne forecast
was substantially correct except for the
high winds and turbulence which existed
over Annette. The departure from Seattle
was made under conditions of unlimited
ceiling and good visibility, with a light
surface wind from the northeast., When
the flight had climbed to ecruisaing altai-
tude, 8,000 feet, the wind became south-
westerly at 15 to 20 milies per bour.

Upon arriving over Comox, British Colum-
bra, the flight encounterea scattered to
broken high ana low clouds, which in-
creased to occasionally-hroken overcast
as the flight progressed Southwest
winds at 30 to 33 miles per hour were en-—
countered upon the flight's arrival over
Port Haray. From there until it reached
Annette Island, the flight was either ain
clouds or between cloud layers, with var—
iable icing and light to moderate turbu-
lence Winds progressively 1ncreased 1in
velocity to 50-60 miles per hour. De-
scending to Annette Islard Airport, the
flight experienced a veering of the winds
to the south at 5,000 feet, and to the
southeast near the ground Below 3,000
feet the passage of strong winds over the
mountainous terrain produced a marked in-
crease 1n turbulence. Particularly was
this true over and to the leeward of the
mountains, where strong to locally-severe
turbulence and downdrafts on the northern
slopes were Iikely.

The flight was condacted within a bar-
ometric pressure field of a very regular
pattern, without fronts or marked squall
lines. Consequently, any sudden changes
in wind velocity or darection above 7,000
feet between Seattle and Annette Island
would have been very unlikely. At low
altitudes, as stated, the terrain would
disturb the flow of winds both as to di-
rectior and velocity.

Upon the flight's arrival in the An—
nette Island vicinity, there was trans-
mitted at 1256 a special surface weather
observation, which was Ceiling indefi-
nxte, IB00 overcasti, lower broken, visi-
bility 4 miles, moderate rain, wind east
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southeast 28, strong gusts, altimeter
29,57, overcast estimated at 2600

The Army pilot who landed at Annette
Island 23 minutes before the arrival of
Flight 923 described the weather condi-
tions en route from Tacoma, Washington to
Annette., In letting down preparatory to
landing at Annette Island, the pilot tes-—
tified that he encountered slaight turbu-
lence at 6,000 feet, which grew progres-—
sively more severe down to about 400
feet. Prror to descending, he had en-
countered i1ntermittent light rime 1ce at
7,000 feet, and during the descent light
to moderate rain.

Approximately 3 hours after the last
transmission of Flight 923, a non-
scheduled air carrier aircraft landed at
Annette Island from Whitehorse, Y. T.,
Canada. Moderate ice was encountered be-
tween 9,000 and 7,000 feet in the vicini-
ty of Annette Island, and upon descending
to 6,000 feet turbulence was experienced
which grew progressively severe as the
alrcraft descended. The pilot of this
flight stated that the turbulence had
been so severe on several occasions toal-
most tumble the gyro flight instruments.

Six hours after the Army flight accom-
plished a normal landing at Annette Is-
land, the pilof took off again. Immedi-
ately after leaving the ground he encoun-
tered extreme furbulence which decreased
in severity until he reached smooth air
at about 6,000 feet. DBetween 4,500 and
6,000 feet severe 1cing was encountered.
At 8,000 feet altitude could no longer be
maintained because of ice though full
power was applied, so a return to Annette
Island was necessary

Prior to the departure of Flight 923
from Seattle, the company meteorologist
forecasted that the occluded front moving
shoreward toward Annette Island would
pass there before the flight's arrival.
This forecast was not in accordance with
the forecasts of the United States and
Canadian Weather Bureaus. At 1229, when
the flight was approaching Annette Is-
land, the company meteorologist dis—
patched a revised forecast "Expect oc-
clusaion reach Annette Island and Juneau
00007 (1600 Pacific Standard time). On
arrival Annette Island terminal 1000
overcast, visibility 3, light rain, SE
25, gusts to 50....." 8ince no record of
a transmission acknowledging receipt of
this revised forecast was found, it prob-
ably did not reach Flight 923 Actually,
at the time of the accident the front was
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st1l11l approxamately 100 mzles west of
Annette Island. The original forecast
was 1n error also iIn respect to the wind
velocities. It should have been evident
to the company meteorologist that the
synoptic situation existing over the
northeast Pacific would result in crowd-
ed 1sobars along the Canadian and south-
east Alaska coast, Had this been real-
ized, he would have forecasted much more
severe turbulence at low altitudes in
ample time for the i1nformation to have
been available to the pilot either be-
fore or shortly after his departure fron
Seattle

Analysis

Since no evidence was found which
would 1naicate structural or mechanical
failure, and since the maintenance and
historical records of the aircraft
showed no discrepancies, there is no ba-
si1s for attributing the cause of this
accrdent to a mechanical failure in the
airplane or any of 1ts components.

Displacement of the northwest course
of the Annette Island Radio Range cannot
be considered contributory to the acci-
dent. Even 1f deflected 3 1/2 degrees
east, the northwest course of the range
would not at the closest point be less
than 10 miles from the mountains north-
east of the radio range station. It is
evident, therefore, that had the flight
followed this course, 1t could not have
flown into Tamgas Mountain. Further-
more, the Army Air Force pilot who used
the range and landed at Annette 23 min-
utes before Flight 923 arrived, reported
the operation of the range to be sub-
stantially normal 3

Underestimation of wind velocities at
the time of flight plamnning resulted in
the flight's arrival at Annette before
the time originally calculated. But
this does not appear 1in itself to be
significant. Apart from turbulence, the
effect, if any, of stronger than ex-
pected winds, in view of their esasterly
component in the viecinity of Annette,
would have been to drift the airplane
away from the acecident area rather than
toward 1t  However, turbulence was the
product of the high soutneasterly winds
in the vicinity of Annette Island. 4
more accurate forecast of these winds and
the resultant turbulence may have served

5See Appendlix 1
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to warn the crew of Flaght 927 of the
very condition wshich they reported in
their last trarsmission

There are several possible explana-
tions for tnis accident Severe turbu-
lence may nave raused a less of contrel
of the airplane  There may have been se-
vere 1cing which resulted 1n a loss of
control There are other possible theeo-
ries, but 1t remains impossible to ex-
plain why the fiight was unable to stay
on the proper side of the radio range,
and why 1t was flying a neading of 145
degrees Outside of the fact that severe
turbulence and 1cing conditions existed
over Annette through wniel. tre flaight haa
to deseend, there 1% no 1eal evidence to
support any particular theory for the
cause of this aceirdent Therefore, the
probable cause of th.. accident remains
undetermined

Findings

On the basis of all the available evi-
dence the Board finds that

1 The airerafi, crew, and carrier
were properly certificated

2. The aircra®t maintenance and his-
torical records indrcated that the air-
plane had been properly maintained and
was airworthy at the time of takeoff for
the flight from Seattle at 1030, October
26, 1947

3 The company forecast did not in-
clude infermation concerning the exces-
sive turwulence which the flight experi-
enced over Annette Island, though exces-
sive turbulence could reasonably have
been forecasted from available weather
data.

— 18877

-
1]
e
Q
s ]
ot
90
Ie%
o’
o
o
=
a3
Q
=l
L
3
ek
3
D
Tm
5
4
wn
-k
o
i
-1
i
=]
o
1
[+5

Radio Rance Station at 7,000 Teel

3 The {i.ght remorted to tre Annette
Island Radio 2t £343 that z1t ras aban-
doning 1ts approach due o extreme furpbl-
lence, and that 1t wewld proceed to Ju-
nedu. M0 fu-ther comrumiicat_ o Was re-—
ceivea from tre Tlight

5 Tre ai—c—alt a8 o~ a iTuC
of 145 degrees ard 17 a 20 degree ciimb-
inz attrtude at time of impact

7T The fiizrt cmasied on e meth
side of MtT. Tamges &t a point e
east o7 f1e Arnette Isiard zitpo
erght w-les east of the scatl course
the fmette —ad.o range. arac as an el
vation o1 3,400 Teat

8 bPFo eviaence vas fcound of enzive
malfinctionirg or Strwctural Jailuze
prior to the time of the crash

S Annette Island PFange was function-
ing normelly at the tire of tre acexdent
excent for a cisplacement of 3 1/2 de-
grees east of tne northwest course

)
or

Prohable Czuse

The Doara fi~as that trere 15 not
sufficiert evidence to dezermnine the
probable cause o this acciders
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Supplemental Data

investigatton and Hearing

The Civil Aeronautics Board was noti-
fied at 1430, October 26, 1947. An in-
vestigation was begun immediately in ac-
cordance with the provisions of Section
702 (a) (2) of the Civil Aeronautics Act
of 1338, as amended. A public hearing
was ordered by the Board and held in Se-~
attle, Washington, December 3, 1947, and
September 29, 1948

Asr Carrier

Pan Americen Airways, Inc., a New York
corporation with headquarters in New York
City, is a holder of a certificate of
public convenlence and necessity 1ssued
by the Caivil Aeronautics Board and an axr
carrier operating certificate issued by
the Civil Aeronauntics Administration.

Flight Personnel

Captain A. N. Monsen, age 47, pos-
sessed a valid airline transport pilot
rating and had logged a total of 13,565
flying hours, of wnich 514 were in DC-4
type airplanes. His last instrument
check was taken March 10, 1947, and his
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last check over the route involved, April
10, 1847 His last CAA physical exarina-—
tion was on October 2, 1947 First Off1-
cer L. A. Foster, age 39, possessed a
valid airline transport pilot reting and
had logged a total of 12,412 flying
hours, of which 3539 were in DC—4 type
alrplanes. His last instrument check was
taken August 15, 1947. His last CAA
physical examination was on October 10,
1947.

The fiight engineer, Curtis L. Dun-
woody, age 28, held flight engineer cer-
tificate 575026 His last CAA physical
examination was passed June 18, 1947.

The other two members of the crew were
the cheek purser, Mary E. Chidiac, and
the purser, Helen H. Darrah.

The Aircraft

NC 88920, a Douglas DC-4A aircraft,
had been flown a total of approximately
4,146 hours.

The No. 1 engine had a total of 1,157
hours, the No. 2 of 1,181 hours, the No
3 of 1,170 hours, and the No. 4 of 1, 218
hours A1l had had 232 hours since
overhaul.

(I}
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APPENDIX |

HEADING AT TIME OF
IMPACT 145* TRUE

= 116° MAGNETIG
/AT ELEVATION OF 34001

1338 POSITION OVER
RANGE AT 7000 It
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7
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