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NORTHWEST AIRLINES,
JANUARY

THE ACCIDENT

Northwest Airlines’ Flaight 115 of January
1A, 1951, a Martin 202, N-93054, crashed
about three miles west of Reardan, Washing-
ton, at approximately 1214 ' The seven pas-
sengers and the three crew members were
killed, and the aircraft was demolished.

HISTORY OF THE FLIGHT

Flrght 115 originated at Minneapolis, Min-
nesota, for Seattle, Washington, with several
scheduled stops including Billings, Montana,
and Spokane, Washington It departed Minne-
apolis at 0110, on schedule, made two planned
stops, and arrived at Billings at 0512, eighe
miautes behind schedule because of head
winds, These three segments of the flight
were routine

At Billings the crew was changed. The new
¢rew consisted of Captain Llovd M. Rickman,
First Officer Wdmond John Gander, and Stew-
ardess Joann Tabor  Departure from Billings
was at 0540, twenty-iive minutes late becanse
of ramp congestion The flight made inter-
medrate stops en route to halispel, Montana,
without reported incident Between Kalispel
and Spokane 1t radiced that o1l temperature
1n the right engine was hiagh, but shortlv
radioed that the o1l temperature had dropped
to normal  Landing at Spokane was at 1122,
fifty-two mnutes late due to head winds and
station delavs Water was found in the right
engine’s o1l cooler air scoop, the high o1l
temperature was attributed to the temporary
presence of 1ce or snow in that scoop

At Spokane the aircraft was checked vis-
ually, and departed Geiger Field at 1204 with
the same crew, seven passengers, and 800 gal-
lons of fuel  The tlaght plan was under In-
strument Flight Hules to cruise at 6,000 feet

I“-’\Il times referred to herein are Pacific Stand-
ard and tased on the 24-hour clock
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Mean Sea Level between Spokane and Wenatchee,
Washington. At takeoff the aircraft’s totsl
weight was 33,822 pounds, as compared with a
maxamum allowable of 37,780 pounds  The dis-
posable load was distributed in such a manner
that the aircraft’s center of gravity was
within prescribed limits

Four minutes after taheoff, at 1208, the
fiight reported having reached the cruising
level of 6,000 feet MSL at 1207. At 1212 it
was glven the Wenatchee weather which was be-
low minima. The flight i1mmediately asked
clearance to the next scheduled stop, Yakima,
where the weather was above minima. While
the Spokane radio operator was obtarning the
requested clearance, the flaght broadcasted
an emergency message. This was at about
1213, only some 15 seconds after asking for
the new clearance. No difficulty of any sort
had been reported previously.

This emergency message was copied bv com-
panv operators at Spohane, Yakima and
Seattle. At the latter place 1t was also
recorded on a magnetic tape by Aeronautical
Radiro, Inc , an independent radio organiza-
tion serving several air carriers The mes-
sage was 1n three short sentences All oper-
ators agree that the first was, "We are 1n
trouble," and that the last was, "Going down
fast.” The mddle sentence was interpreted
bv one operator as, "Flane gone nuts" and bv
the second as, "Right engine havwire " The
third operater put down a series of s,
meaning not understood The actual context
of the message will be discussed later in
this report

There was no further radio contact with
the flaght At or about 1214 the aircratec
crashed on the [undy farm about three miles
west of Reaidan, Washington, and approvi-
matelv 20 miles from Geiger Field All
aboard were killed A flash fire {ollowed
irpact and burning continued for <ome time at
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se el pooanious throughout the wsreckage
alizd

Weather conditicns during the short flight
lrom Geiger Field to the impact site included
testricted visibility due to [ight snow At
the flight level there was no 1cing or turbu-
"ence erther forecast or reported. Instru-
neal comdifions rievatled at the flight's al-
tivude st the place and time of the crash
*he cerling was about 200 feet and the sur-
face visibility about one-third mile

INVESTIGATION

The time of i1mpact was fixed at close to
1214 A woman who was 1in her home, only a
rew hundred feet from the impact site, heard
the crash and telephoned the nearby United
States Air Force Fairch:ld Air Base, where
the time of the call was recorded. Local
persons had previously been briefed on thas
procedure by the Air Force and had been given
the telephone number to call, as well as
gridded maps to help in reporting the loca-
tion of a crash.

The aircraft struck the ground which was
at an altitude of 2,310 feet MSL, while on a
heading of about 245 degrees true, in a nose-
down attitude of about 45 degrees and with
1ts right wing low, The speed of the air-
craft at impact was high as evidenced by the
explosive- like violence of the general disin-
tegration and the fact that one air speed in-
drecator showed about 340 miles per hour.
Thousands of pieces of wreckage fanned out in
a general southwesterly direction but were
fairly localized due to the steep angle of
wmpact. A number of relatively small and
Iight preces of wreckage were found north of
the crash site as far as two and one quarter
miles The prevailing south wind 1s believed
to have carried some of these fragments
following their being thrown aloft by rmpact.

Eight persons in the vicimity of the im-
pact site heard, but did not see, the air-
craft just before 1t struch. A ninth saw a
bright flash at the time of impact. Of the
e1ght perscons who heard the aircraft, the ma-
jority were sure that it was proceeding {rom
west to east at low altitude as 1f headed
back to Spokane from whence 1t came. One of
the witnesses heard an aircraft traveling
from east to west, but ap attempt to recon-
cile this direction with other factors leads
to the belief that he heard a later aircraft
“ereral ot these witnesses described a

Accirdent [nvestigation Report
short-lived but Jlargc increase in engine
noise immediat tv preceding the sound of am-
pact  (ne, who had some aeronautical experi-
ence, likened this noise huild-up to chat
made bv an aircraft ending a loop

Another Northwest Airlines’ aircraft,
Flight 503, was also westhound onlv three
minutes ahead of Flight 115 Followang re-
ceipt of the emergency message it was 1n-
structed to return and search for Flight 115
It did so, unsuccessfully. In the vicimitv
of the crash site 1t encountered instrument
conditions with low variable ceilings, light
to moderate snow, no icing and little turhy.
lence,

Cold weather and fresh snow shortly after
the accident greatly hampered the work of
gathering and examming wreckage, much of
which was i1mbedded in the frozen ground The
work was pressed, however, when weather con-
ditions permitted. Ground crews searched an
area of about 30 square miles exhaustively,

A Lelicopter, carrying a Board investigator,
was also emploved for this purpose. This ev
tensive ground and air search resulted in se-
curing additional small, light, pieces of
wreckage, 1t appears that all such pieces
were removed from the impact site by wind,

The original tape recording made at
Seattle was studied carefully by personnel of
the Board and others accustomed to hearing
radio messages, No complete agreement could
be reached as to the full context of the mes-
sage., Accordingly, the message was re-
recorded through the courtesy of the nearby
Boeing rlant. This copy of the recording was
also studied carefully and compared to the
original, and was subsequently sent to the .
Board’'s Investigation Mvision at Washington
for analysis and interpretation It was be-
lieved that the middle sentence of the mes- -
sage was, "The wheel has gone nuts." Later -
the original tape recording was obtained from |
Aeronautical Radio, Inc., and subjected toan .
analysis by the Bell Telephone Laboratorzes,
Inc. A graphical method was empioved and the
resulting spectrogram confirmed the initial |
belief that the sentence was, "The wheel has
gone nuts. "

Arrangements were made for the use of a
hangar at Geiger Field, Spohane (the airport |
of departure), to lay ocut and store all re-
covered portions of the wrechage, This worh ;
was done by thiee groups, each headed by a
Board representative and concerning :
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themselves, respectively, wrth the power
plaat and propeller, the structural, and the
hydraulic and electrical aspects of the
weckage. These groups included personnel
from the carrier, the aireraft manufacturer,
the engine and propeller manufacturers,

NACA, the CAA, and ALPA. All recovered
parts of the structure were arranged on the
hangar floor 1n an effort to reproduce as
closely as possible their original relative
positions 1n the arrcratt.

Investigation disclosed that at the time
of 1mpact both propellers were in forward
pitch position, the left at 29 degrees, and
the right at 36 degrees. The propeller re-
versing mechanism on this and symlar air-
craft had been made 1moperative prior to the
accadent  Investigation did not reveal any
malfunctioning of either propeller, of either
pover plant, of che aircraft’s electrical
svstem, or of 1ts hydraulic system.

fireraft maintenance records reflected
that the automatic pilot had been placarded
as ngperative prior to the takeoff of the
subject flight from Minmeapolis, due to a
malfunetion of the rudder control mechanism,
however, 1t bad not been rendered inopera-
tive The captain who flew the subject air-
craft prior to 1ts final flight stated that
the autematic pilot was so placarded, Exam-
nation of the automatic palot and its comn-
trols disclosed no evidence to indicate that
the automatic pirlot was engaged at impact.

There was no consastent fire pattern ap-
parent in any of the aareraft’s structure.
Parts of the wrechage that had burned were
mated with adjacent parts of the structure
yhich were unburned This indicates that
there was no fire priocr to the crash.

The aileron trim tabs were found approxi-
mately in the neutral posation. The control
wheel mechanism was found jammed in a posi-
tion corresponding to approximately 30-45 de-
grees to the left of neutral, the rudder trim
tab was set erght degrees to the raght, how-
ever, evidence indicates that the rudder had
been deflected between 8 1/2 and 19 degrees
to the left The elevator trim tab was found
1n approximately the neutral position (normal
for cruising), however, the elevator position
at the moment of impact could not be ascer-
tarned  Gust locks were off, and 1t was de-
termned that the landing gear and wing flaps
were up when the crash oceurred,
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Later in the investigation, when the
ground at the impact site had thawed, a num-
ber of other small pieces of wreckage were
recovered. This material, together with
wreckage previously recovered, was flown to
the factory of the Glenn L. Martin Company at
Middie River, Marvland, where further exten-
sive analyses were made with the help of
additzonal Martin personnel,

Despite the intensaty of effort imvolving
a great number of man hours by many techni-
crans, and extending over many months, noth-
ing was found 1n any of this wreckage to
allow a determination of the imitial trouble.
This intense effort included actual recon-
struction of many suspected portions of the
aircraft, complete tracing of control sys-
tems, and thorough probing into numerous con-
tingencies and combinations of contingen-
cies.’ Moreover, a review of the pertinent
matntehance records did not reveal any evi-
dence that would indicate that the aircraft
was not 1n an airworthy condition prior to
taheoff from Spokane,

AHALYSIS

The followrng portion of this report wrll
deal 1n some detail wath many possabilities,
all thoroughly investigated and later dis-
counted.

At the taime of the initial failure or mal-
function the flight was operating under in-
strument conditions in snow. However, there
was no indication of icing, and there was
little or no turbulence. For this reason the
Eoard feels that the state of weather was mot
a contributing factor to the 1mitial failure
or malfunctioning but may conceivably have
affected any subsequent recovery of the air-
crafe from any unusual attaitude.

From Gerger Field to the site of the crash
15 approxamately 20 miles. However, the air-
craft flew larther than this as computed from
1ts climbing and cruising speed, the exasting
wind and the elapsed ilight time of about 10
mnutes It should have progressed a dis-
tance of approximately rwo mzles beyond the
impact site when the inivial difficulty de-
veloped. Tt then turned, or was turned,

2 Shortly after the accaident a Modification
Board was established to study the design of the
aircraft as regards safety and possible design
changes  Its worh was thorecughly considered in
the Board's investigation of the accident
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eastward toward Spokane, and from available
evidence, crashed within 30 to 90 secounds
after the i1nitial trouble manifested 1tself.
The reversal of flight direction 1s substan-
tiated by persons who heard the aircraft just
before 1t struck. The path of the airplane
to the ground cannot be determined posi-
tively, 1t seems likely that the initial
trouble was immediately followed by a sudden
sharp descent coupled with a reversal of di-
rection accounting for the final high speed
and for the build-up in noise.

The circumstances under which the accident
occurred, as determined by investigation,
dictated the nature of the structural in-
vestigation and established certain facts
which must necessarily be consistent with any
determination of the initial difficulty. The
emergency became known to the crew suddenly,
as evidenced by a distress call shortly after
a routine radio message, and was of such an
extrere nature as to result in the aircraft
strihing the ground at a very high speed
within 30 to 90 seconds after the distress
call, The phrase in this radio transmission-—
"the wheel has gone nuts"—suggests that the
trouble originated with or mamifested itself
1n unusual movement of the aileron or eleva-
tor controls in the cockpit. The fact that
the flight was under anstrument cond:itions
undoubtedly made 2t more difficult to main-
tain or regain control once the trouble had
begun. That the aircraft had reached
crumising altitude and was flying a straight
course with little or no turbulence precludes
a number of possibilities that might have
cecurred had the aircraft been c¢limbing, de-
scending, Or Maneuvering.

In the belief that it would be of assist-
ance 1n the search for the cause of the acci-
dent, an effort was made early in the inves-
tigation to determine the attitude of the
aircraft at the moment of contact with the
ground. The direction of the accordion
pleating of the right outer wing considered
in conjunction with the impact gouge and the
wreckage distribution at the scene of the
accident, 1ndicates that the right wing tip
struck the ground first with the aircraft
yawed to the left, right wing low and nose
down. From the above 1t was established also
that during the disintegration of the raight
wing on impact with the ground the aircraft
pivoted slightly to the right unt:l the nose
of the fuselage struck the ground. Almost
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similtanecusly with the break-up of the right
wing, much of the right wing fuel 1gnited
with explosive force scattering pieces of the
right wing in all directions from the point
of impact.

During the investigation at Spokane and
later at the Martin factory, the wreckage was
carefully examined for evidence of failures
or malfunctions that could explain the facts
as listed in the previous paragraphs. Many
possible rauses were considered and checked
through by detaizled wreckage examinatioen,
laboratory tests, ete,

Tt should be pointed out here that the
elimination of some of the possibilities as
probable causes 1s restricted to an evalua-
tion of the physical evidence available in
the wreckage and does not preclude the possi-
bility of the substantiating evidence either
being obliterated or unde.ectable due to the
severely damaged condition of the wreckage

Possibilitses:
(AY Fire in Flight

During the early stages of the investiga-
tion 1t was thought that the numerous indica-
tions of burning on many of the parts, es-
pecially those in the fuselage belly and
the right wing, pointed to the possibility of
in-flight fire. This suspicion resulted in
building a mock-up of these areas. Caretul
examination of all pertinemt parts of the
mock-up, such as wiring bundles, flooring,
tubing, structure, etc., failed to discloese
any consistent space relationshap of burned
and unburned parts as would result 1f there
were an extensive fire prior to disintegre-
tion. The cabin heater and ant:-icing-
heaters were sectioned, but showed no evi-
dence of burn through. The control cables on
the right side of the fuselage showed 1ndica-
tions of having been exposed to intense heat
but the affected areas formed no consistent
pattern and did not match or correspond with
other burned areas on adjacent wiring
bundles, flooring and structure. In addi-
tion, 1t was established that the amount of
burning on the cables was not sufficient to
affect the strength of the cable appreciably
or to prevent the cable from transm tting
prlot forces to the surfaces. The right
nacelle showed no evidence of in-flight fire
indicating that the burned condition of the
right landing gear, wheels and tires ocecurred
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after the landing gear was detached from 1ts
supporting structure. Wherever a positive
check could be made, the mating of burned
pteces of wreckage with adjacent umburned
p-eces of wreckage proved that the burnang
occurred after disintegration.

The track of small, light-weight, metal
parts discovered along a general heading of
345° from the impact point and a considerable
distance away were, at first, believed to in-
dicate a fire in flight inasmuch as most of
them were burned. However, in view of the
facts that many of these fragments were later
wdentified as coming from areas where adja-
cent pieces were found to be unburned and
that there was a high wind shortly after the
accident which would tend to blow light parts
Irom the impact area to the path on which
they were found, it 1s probable that these
bits of wreckage were picked up from some of
the more intense fires which occurred after
the accident by gusts which carried them con-
siderable distances.

Numerous specimens of burned parts were
sebmited to the Bureau of Standards early in
the wnvestigation for chemical analysis to
determine sources of combustion. Preliminary
examnatien disclosed no significant evi-
dence, but in the event that any new evidence
throws light on the problem, a supplementary
analysis with respect to fire in flight wall
be made.

(B Explosion wn Flight

The general absence of recovered and
1dentified material from the right wing lower
surface and the fuselage belly area gave rise
to the thought that an in-flight explosion
mght hare occurred in eather of these areas,
resulting 1n loss of ‘control and ultimately
i the accident itself. This possibility was
another reason for the reconstructzon of
these areas for more detailed study.

Although only approximately 20% of the
right wing lower skan blanket fragments from
Station 187 to the tip were identified, the
coverage ol the lower surface was fairly uni-
form. Nething to indicate that an explosion
kad occurred was found from a detailed exam-
nation of the structure that was pieced to-
gether,

The fuselage belly structure was so
severely damaged that only a small portion of
the structure forward of the wing was 1denti-
fied. Porticns of all belly doors were
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identified, however. FExamination of the
belly structure identified, and the sther
items located in the fuselage mock-ap, re-
vealed no evidence of an explosien.

If an explosion had occurred in flight
parts or debris from the area 1nvolved would
have in all probebility become separated from
the aircraft and would have been found during
the extensive search of the surrounding lo-
cality. However, no pieces of wrechage other
than the track of small, light fragments were
found cutside the general perimeter of the
wreckage at the crask site, further inda-
cating the improbability of an explosion in
flight.

(C) Structural Failure in Flight

No component parts of the airplane, such
as the wings, tail, flaps, ailerons, doors,
fuselage, etc., were found away from the main
wreckage. Flaces of mnimm calculated
stress analysis margins of safety in the wing
structure were examined carefully for evi-
dence of failure, but in all cases these
pornts were intact while adjacent structure
was broken np. The fact that the points of
manimum margin of safety in the wing were in-
tact indicates that the wing was not sub-
Jected to excessive loads in flight. Thas
same general approach was used on the stabi-
lizer and elevator but these surfaces were so
severely damaged, including the points of
mrnumum margin of safecy that nothing conclu-
srve could be drawn from the examination.
However, 1t should be pointed gut that che
stahilizer 1s overstrength in bending because
following the basic design steel straps were
added to the chords to increase the rzgadaty
of the surface, thus increasing the strength
over the basic requirements. AllL of the wing
spar splices, the 'nner to outer wing cover
splices, the stabilizer to fuselage attach-
ments, and the fin to fuselage attachments,
were either intact or showed evidence of im-
pact type of farlure. The afc fuselage meck-
up was constructed to examine for evidence of
wrinkling i1n the aft fuselage side shkan due
to high loads on che vertical surface in con-
Junction with an unsymmetracal leading on the
horizontal tail. This condition was critical
for the aft fuselage and had wrinkiing been
found 1t would have inJdicated high vertical
tail loadings, but no wrinkling was found.

All of the control surfaces, including the
flaps, were examined carefully for evidence
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of structural failure xn flight, but no evai-
dence was found. The tail ramp and all of
the fuselage doors were accounted for and the
condition of the ramp locks i1ndicated that
the ramp was 1in the closed position at im-
pact. During the investigation i1t was
.brought out that Martin had conducted flaght
tests with the ramp open and no unusual
fiight characteristics were evident.

'Aside from the points enumerated above, it
1s believed that had structural failure
occurred 1n flight, 1t 1s quite probable that
the failed portion or some adjacent structure
would have become separated from the aircraft
before impact and would have been found some
distance from the scene. However, as men-
tioned before, search of the area around the
accident scene failed to produce any such
portion.

The possibility that one of the tail sur-
faces, ailerons, or flaps had failed struc-
turally but had hung on to the airplane up to
impact was considered, but examination of the
structure adjacent to these surfaces revealed
ro evidence of parts beating against each
other as would be the case 1f this type of
failure had occurred.

No fatigue was evident 1in amny of the many
fractures. All critical areas in which a
fatigue failure would have been catastrophic
were covered 1n the examination.

(D) Control System Failure or Malfunction

The crew’s message with regard to the
wheel and the violent nature of the accident
suggested a faylure or malfunction in the
control system. For this reason intensive
studies of all parts of the primary control
system and the tab control systems were made.
All cable breaks, bracket fractures, rod
failures, etc. were examined in detail for
evidence of any unusual condption. Varicus
possible causes were considered and the
wreckage was carefully examined to verify or
discard the theory. No evidence of in-flight
farlure or mal function was found.

It was further brought out that sinee the
airplane was i1n a cruising configuration had
any ordinary fazlure in the system occurred
1t would not result an such a vielent reac-
tion, FEven 1f a cable had parted (no cable
fraying was found), the surface would treil.
It was established that had the elevator
cartridge been sheared from its attachment to
the torque tube, the pilot could stail fly
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the airplane by means of the trim tab., If
the elevator spring cartridge had fa:led, the
pilot would be able to control the airplane
through motion of the sprang tab, although in
this case the control forces would be greatly
reduced. These and many cther exploratory
consideratlons were investigated without pos-
1tive result. Nothing was found in the con-
trol system to explain the crew's emergency
message. The possibility of control system
Jammng cannot be drscounted entirely even
though no evidence of such a condition was
found. There must remain the possibility of
jamming with the evidence thereof being de-
stroved.

The possibility of failure of the fabric
or binding tape on the rudder (the ailerons
and elevators on the Martin 202 are metal
covered) of the subject aircraft was con-
sidered, Examination of the rudder disclosed
that the major portion of the fabric covering
had burned following impact, however, small
pieces of fabric were found st2ll adhering to
structural members and around portioms of the
trailing edge former of the rudder, tne
appearance of which indicated that the fabric
covering and tape was intact at impact,

(E) Flutter

One of the earliest considerations was the
possibility of wing or control surface
flutter but all checks, including detailed
examination of the wreckage for evadence of
vibratory loads, proved negative. ‘'l hinge
bearings of all surfaces were examined for
signs of large load reversals but in all
cases the bearings were either undamaged or
showed only evidence of impact loading. One
of the outboard elevator balance weights was
aot reccvered and this suggested the possi-
bality of flutter criginating wath the eleva-
tor. Aside from the fact that the physical
evidence showed no evidence of failure due to
flutter, a binary flutter analysis made for
the condition ef both outboard balance
werghts messing, which 1s more critical than
the condition for a single weight mssing,
disclosed that the elevator was free from
flutter. When the elevator spring tab
cartridge was found separated from its
attachments, 1t was thought that this could
set up a flutter condition. Checks 1ndi-
cated, however, that with the elevator car-
tridge completely disconnected there was mo
tendency for the elevator to flutter.
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(F) duto-Pilot

Ar 1ntensive i1nvestigation of the auto-
pilet installation was made to determne
whether or not malfunctioning of the auto-
plot could be the initiating cause of the
acczdent. The auto-pilot had malfunctioned
en toute from New York, New York, to Minne-
apolis on the previous day and was placarded
inoperative prior to departure from Minne-
apolis on the subject flight. At the time of
the accident 1t was placarded inoperative.
Since 1t was not disconnected or otherwise
rendered inoperative, consideration was given
the possibility that the crew mght have en-
gaged 1t 1ntentionally or unintentionally.

It 15 st1ll possible for the pilot to over-
power the servos and maintain control of the
aircraft or to turn off the aute-palot by
use of either of two electrical swatches, or
by disengaging the mechanical clutch. Al-
though 1t cannot be used as conclusive evi-
dence, the portion of the disengaging con-
trols (mechanical clutch) recovered indicated
that the auto-prlot was disengaged at impact.
Theauto—pllot servo generator unlt was

opened and no evidence of rotation at impact
was found. Further, the forces introduced by
the servos into the surfaces are so selected
in the design that they wall not exceed the
design strength or airplane loading. Mal-
functioning of the aileron, elevacor and
rudder controls were all considered and 1t
was found that, of these, only a malfunctien
in the aileron portion of the auto-pilot

could produce a condition consistent with the
time interval involved, Fven then, a mal-
function 1n the aileron auto-pilot control
could only result 1n a dangerous conditicn zf
the prlot did not atterpt to regain control
or could not achieve control because of in-
adequate time. No evidence was found that
this occurred.

(G) Miscellaneous

Ir addition to the 1tems discussed in pre-
vicus sections, many other possible causes
were considered and probed by intensive study
of the wreckage. There had been reports of
marginal or inadequate lateral stability of
the model aircraft, and this point was ex-
plored 1n some detail, The chief complaint
here was associated with aileron ineffective-
ness due to 1ce build-up on the wings. How-
ever, the problem only became apparent at the
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slow speeds of take-off or landing approach.
As a result, 1t appears that this difficulty
could not be involved in this accident. In
addition, the Martin Company had conducted an
elaborate series of flight tests which demon-
strated that even wath large accumulations of
1ce on the wings and ailerons or with
spoilers placed on the wing in front of the
aileron, lateral control could still be main-
tained i1n all flight configurations and over
a wide range of operating speeds.

Sabotage was considered but nothing was
tound during the investigation to give cre-
dence to this possibility,

The condition of the pilot and co-pirlot
seat tracks and safety belts indicated that
both seats were occupired at the time of am-
pact and that they were in the proper range
of positions for effective use of the flight
controls by the crew,

The possibility that the crew was inca-
pacitated by an excessive concentration of
carbon dioxide could not be checked posi-
tively from the condition of CO, bottles,
since all but one were damaged sufficiently
by impact forces to be discharged. However,
the single bottle with the head still intact
was found to be charged, indicating the prob-
abi1lity that at least one of the two banks of
bottles was not discharged by the crew,

Since no evidence of in-flight fire was found
by examination of the wreckage there 1s no
reason to believe that either bank was dis-
charged by the crew. The coherence of the
crew’s last radio transmission tends further
to disprove the possibility of incapactitation
by carbon dioxade. -

Various possible causes of buffeting, such
as the loss of an engine cowl, the opening of
an access door, etc., were considered. How-
ever, fragments of all pieces of the engine
cowls were found at the crash site indicating
the improbability of buffeting due to the
loss of one or more segments. Although it
could not be proven that an access door was
not open in flight, they are so positioned as
to be an unlikely cause of severe tail
buffeting 1f open.

The position of the rudder trim tab screw
which was found to correspond to an &% right
tab setting could not be satisfactorily ex-
plained It was felt that this position in-
dicated an effort of the crew to raise the
right wing or compensate for an unusual
turning moment such as might be produced by
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an excessive drag on the right wing, but
nothing was found despite intemsive investi-
gation to drsclose any abnormality that would
produce wing heaviness or drag.

No evidence was found to substantiate or
glve credeiice to any of the many theories
with regard to the source of the initaal
trouble that were considered during the
course of the investigation, No evidence of
in-flight structural failure, fire, explo-
sion, electrical or hydraulic systems failure
or mal function was found. The facts dzs-
closed by investigation indicate that the
initial difficulty, source undetermined, re-
sulted 1n a loss of control while the air-
plane was i1n a crmsing configuration. Thas
resulted 1n a rapid descent at high speed and
in the disintegration of the aircraft upon
contact with the ground,

FINDINGS

Upon consideration of all available evi-
dence, the Board finds that

1. The carrier, the aircraft and the crew
were properly certificated.

2, The total weight at takeoff was less
than the maximm allowable of 37,780 pounds,
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and the disposable load was properly distrib
uted,

3. Weather was not contributory since
there was no icing and little turbulence,

4, The flight was uneventful urtil 30 to
90 seconds before the crash.

5. A dafficulty of undetermined origm re-
sulted 1n loss of control and rapid descent
to the ground.

6. Examination of the wreckage remaining
failed to disclose any evidence of structural
failure and/or fire in flight.

PROBAELE CAUSE

The Board, a®+er extensive study of all
evidence, determines that the probable cause
of this accadent was a sudden loss of control
for reasons unknown, resulting in rapid de-
scent to the ground.

BY THE CIVIL AERONAUTICS BOARD

/'s/ DONALD ¥. NYRO?
/s/ OSKWALD RYAN
/s/ JOSHE LEE

/s JOSEPH P. ADAKS
/s/ CHAN GURNEY



Supplemental Data

INVESTIGATION AND HEARING

The Civil Aeronautics Board was promptly
notified of an accident invelving aun aireraft
of Northwest Airlines, Inc., near Reardan,
Washington, by telephone from Northwest Air-
lines' Flight Contrel at 1245, January 16,
1551  An 1investigation was immediately ini-
tiated 1n accordance with the provisions of
Section 702 {a) (2) of the Civil Aeronautics
Act of 1938, as amended. A public hearing
was ordered by the Board. The first session
of the hearang embraced, in general, testi-
mony of ground witnesses, company operational
and maintenance records, crew histories, and
physical aspects of the investigation to that
tume, this hearing was held at Spokane, Wash-
ington, on February 7 and 8, 1951  The
hearing was continued at St. Paul, Mirnesota,
on July 11 and 12, 1951, to explore the re-
sults of detailed technical investigations
which were not completed at the time of the
first hearing.

FLIGHT PERSONNEL

Captain Lloyd M. Rickman, age 33, was em-
ployed by Northwest Airlines as a copilot
trainee on January 19, 1943. He served con-
tinuously as a coprlot from March 4, 1943,
wt1l he completed captain’s transitional
traintng on July 17, 1950, He had logged
4,850 hours of flight time, 277 hours of thas
total having bee~ flown on Martin 202 equip-
ment Captain Rickman had 597 hours of in-
strument time as of January 1, 1951. He had
flown 64 41 hours during the 30 days prior to
the accident and had a rest perizod of 15 09
hours prior to Flight 115, Captain Rickman
was the holder of airlane transport pilot
certificate No. 55046-41 with DC-3, DC-4 and
¥artin 202 ratings. He had completed a
first-class CAA physical examnation on June
28, 1950, received a route check on Martin
22 equipment on January 14, 1951, and had
completed has last instrument check on Janu-
ary 10, 1951, on Martin 202 equipment.

First Officer Edmind John Gander, age 28,
was employed by Northwest Airlines as a co-

—39204

prlot trainee on July 21, 1950, and was
assigned to copilot duties on August 4, 1950,
His total logged flight time was 692 hours,
84 hours of which were on Martin 202 equap-
ment. Mr. Gander had logged 155 hours of in-
strument time as of January 1, 1951. He had
flown 91 02 hours 1n the previous 30 days,
and had a rest period of 15-09 hours prior to
Flight 115. Mr. Gander held commercial cer-
tificate No. 1167955, with single and multi-
engine, land and sea, and ihstrument ratings.
He was qualified on DC-3, DC-4, and Martin
202 equipment. Copilot Gander had completed
a first-class CAA physical examnation on
August 1, 1950,

AIR CARRIER

Northwest Arrlines, Inc., 1s a Minnesota
Corporation, having 1ts principal place of
business at 1885 Umversity Avenue, St. Faul,
Minnesota., The company 1s engaged in the
transportation by air of perschs, property,
and mail, and holds a certificate of publac
convenience and nezessity 1ssued by the Cival
Aeronautics Board pursuant to Order Serial
No. E-6003. Thas certificate authorizes it,
among other things, to operate between New
York, New York, and Seattle, Washington, via
various intermediate stops, The carrier also
holds an air carrier operating certificate
No. 20, 1ssued December 27, 1946, bv the Ad-
mmstrator of Civil Aeronautics.

AIRCRAFT

N-93054, a Martin 202, was certificated
by the Administrator Civil Aeronautics, and
was owned and operated by Northwest Airlines,
Tnc. It was manufactured on May 10, 1948,
was received by Northwest Airlines on May 30,
1948, and entered the service of that company
on June 6, 1948. At the tume of the accident
1t had a total airframe time of 5,874 19
flight hours and 2,126 38 since the last
overhaul. The engines, Pratt and Whatney
Model R-2800-CA-18, had been flown 3,725 22
and 3,431 25 hours, left and right, respec-
tively. The propellers were Hamilton Stand-
ard Model 23260-1.
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