ATR SAFETY EBOARD
REPCRT

TO THe CIVIL ABROnAUTICS AUTHORITY
AS A BESULT OF AN IMNVESTIGATICH OF all ACCIDENT INVOLVIUG AIRCRAIT

Accaident 1nvolving aireraft NC 17389 of
Northwest Airlines, Inc., near Miles City,
Montana, on January 13, 1939,

An accadent involving aareraft of Unated States Registry, NC 17389, vhile
operating as Northwest Airlanes Trip 1 of Januwary 13, 1939, havang occurred in
the vieinity of Iales City, loniana, on the thirteenth day of Jamvary 1939, at
approximately 9:15 otclock P.M, (1L,S.T.) of said date; the Air Safety Board
having investigated such accident and having considered the evidence adduced
Jerefrom, reports the following facts, condatioas, and circumstances relating
1o the said accadent, 1ts findings, and its conclusions as to the probable
cause thereof':

FACTS, CONDITIONS, aND CIiCUIISTANCES

Northwest Airlines, Tnc., a corporaticn organized and exaisting under and
by virtue of the lars of the State of lkannesota, as auvthorized by currently
effectave A1r Carrier Operatang Certaficate issued by the Cival Aeronauties
suthority, operates as an air carrier via certain named intermediste points be—
treen the terminals of Chicago, Illinois, and Seattle, Tashangton. Application

nhes been filed, comsistent vith the provisaions of the Cavil Aeronautics Act of
%1938, with the Civail Aeronautics Autheraty for Certificates of Public Conveni-
“ence and Necessity over certoin routes, including the route above named,

Northvest Airlines Trip 1 of Janvary 13, 1839, scheduled to coperzte betreen

, Crcago, Illineas, and Seattle, lasainghon, ~ wath scheduled zntermediate stops

et ianneapolis, Minanesota; Fargo, dorth Daliota; Bismarck, North Dakota; Idles

(1ty, liontana; Butte, lLontena, and Spokane, h.ashington, - was canesled from

(mcego and originated at wanneapolas, Axzrcraft NC 17309, pirloted by Captain

(. By Chamberlain, and Fairst Offzcer &. B, Norby, carrjing passengers, mail

and property, was dispatched on this trip, cleared to Farco, North Dakota, and

departed 1lnneapolis at 4 o'clock pems {(C.S.T.)

Aireraft NC 17389, operated on this trip, was a Lockheed, llodel 14-H, manu-
fectured by the Lockheed Aarcraft Qorporataon of Burbank, California, and was
placed 1n service by Northwest Airlines on December 13, 1937. Thas model air-
craft 1s approved by the Civil Aeronauntics authority, for air~carricr operation
over the routes floim by Northwest Airlines, with 2 standard gross vezght of
15,650 pounds, and provisional gross veaghts of 17,400 pounds east and 16,500
pomds west of Billings, llontana, It was powered vaith tio Pratt & Thitney
Hornet, lModel SIEG, engines and Hamalton Standard Constant Speed propellers,
bs hedel 3E50-223 and blades liodel 6111a-12,

faptain C: B. Chamberlain had accumulated a total of approximately 11,300
" hours of flying tame, of vhich morz than 600 hours iere acquired in Lockheed
-0 equipment, Tairst O0fficer R, B, Norby had accumulated a total of approxi-
[ately 4,400 hours of flying time, of vhich more than 60C hours trere ecquared
< Lockheed 14-H equapment. Both pilots were possessed of required ratings
' ad Certificate of Competency for the flight and equipment involved,
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The trip proceeded normally to Fargo, North Dakota, vherc it vras recleared,
in a manner consistent waith approved company procedure, to Dismarck, Nortn
Dakota, departing at 5:40 p.n. (C.5.T.). Further clearance to ifiles City,
Montana, w=s 1ssued subsequent to arrival at Bismarck at 6:57 p.me. (C.S.T.},
and the trip departed at 7:07 p.m. (C.S5.T.)}, arraivang Hales Caty at 7:41 p.m.
(M.3.7.), after a flight of an hour and thirty-four minutes, the greater part
of thich was on top of the overcast. Although scme 1ce accumulated on the air-
craft during the course of the trip, the aircraft vas de-iced and dried by
ground personnel after arraval at Milss Caty.

Reports of adverse yeather conditions i1n the viecanaity of Ballaings, lentans,
the next scheduled stop, resvuited in the trip being held a«t liles Caity. After
a delay in excess of one hour, the trip iras cleared to Billings on the basis of
the following quoted regular wecther-sequence reports and special rcpolts re-
cerved at 8:51 p.m. and 8:45 p.m. (1.3.7.), respectively:

tinles City, high broken iath lover scattered clouds, ceiling 6,000,
vasibilaty 15 miles, termperature 34, dew peint 29, 1and MW 22, baro-
meter 29.95.

"Custer, scatiered clouds, ceilang 7,000, vasibility 30, temperature
34, devr point 20, innd M 18&.

:Bllllngs, cerling estxmated 1,500, broken clouds 2,500, visibilaty
% mile, snotvr, temperature 32, dcir point 32, -+dnd NMU 13, barometcr
30.02, conditions changeable,

"Ballings, special 8:54 pam. (1L.8.T.), scettered clouds, cciling 1,500,
visibility 15 mles, torwerature 32, devr point 32, vand NI 16, baro-
meter 30.02, risc in beromater lost three hours, tarce points, siy 8,
scattored clouds movaizg {+m 1", conditions chzagedble,™

At the tine of departurc Irom lilcs City, thic grors ~exght of the aireraft
s 14,800 pounds, includang moil, cargo, 450 gallons of fuel (of -hich 70
gelicns had been zdded 2t jales Cify), 32 gellons of o011, and the follovang
passcnpers:

Mrs. Clars llorris, addrcss given as landan, torth Dckota; and

Ir. R, 5. Zahniser, address gzven as Ballings, ilontana,

The aircraft started the teke—off to the northsest ot 9:14 p.m., leaving
the growmd at a point approxamating the interscction of the t-o ficld rumuys,
and crossed the field boundary in a normael climb. after rcaching on cstimated
altitude of 500 feet, the aircraft began a slow turn to the left, vinch 1s the
usual procedure in contacting the -iest leg of tho 1lalcs City radio range for
the purpose of contiiuang flight to Billings, lintena. Shortly oftcr siaritang
the turn, the awrcraft =as secn to lose altitude rapidly and descend almost to
the ground beforc the descent vos checked, ond the aircraft pulled up wn a
sharp clamb tc an altatude approximating thet previously attsined. Immedaately
thareafter, the aircraft turned sherply to the lcft and descconded ropidly,
striking the ground in = ravine and headed in 2 southeasterly dircetdon iath
1ts lcft inng and nose slightly dovm. The aireraft traveled for o distonce of
approximately 280 fect from the point of first contact -2th the grownd, scai-
tering fragments along 1ts poth, and comc to rest on rising tcerroin, there it
1es c¢ntirely destroyed by fire at & point 2650 fect distant from the -¢st
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boundarv of the Ii1les Clty airport, and 1RQC feet south of a progection of &
“north boundary of the airport. The craslk: resulted in the death of all pers& 1
dboard the aircraft. ) S

e -7

Although a thorough examination was nade of the wreckage of the aireraft,
10 definite evidence of the oripgin of the fire was found; nor was any indica-
tion discovered of structural faalure of t.ae aircraft or its control systenm
pricr to impact with the ground. An exhaustive inspection and study of both
awrcraft engines and ropeller assemblies, afier complete disasserbly of such
uts, clearly indicated that both engines and propellers were functioning and
delverang a high rate of power output at the instant of wmpact,

in 8% x 10" wooden box cover was found some fifteen fest distant from the

path of the aircraft after tlie first impact, corpletely surrownded for some dis~

e~

tence by dry grass and brush, and located completely cutside of the arez of the
fire. Bound on all edges "/ith aluminwm and covered on the upper surface "1th a
rubber mat, this cover originalily formed a part of the flooring between the

plot and co-pilotts seat in the control cabin of the aircraft, and covered the
smergency contrel box which contained a gasoline cross feed control valve, dump-
valve controls, flare controls, emergency hydraulic controls, a wrench for oper—
ating the cross-feed valve and an electraic laght used for the purpose of 11lumi-
nating the box. The cover, vhigh 18 also used as a stop, vas hinged on the rear
side vhen in position, and, through contact by means of a metzl strip atiached
to the cover, operated, viten raised or lowmered, the svatch to the light referred

* 1o sbove,

T
1

Altheugh no trace of fire was evicdent on the upper side of this box cover,
nor on the edge 1hich had besn located farthest from the cross-feed valve, a

tncentrated burn to the depth of 3" vas Tound, 1n an area zpproximating l W ox g

on that part of the under siades of th:r_s box cover vhich had bheon located d:u:‘ectly

" over the cross—feed valve when the cover was in posibion on the control box.

further traces of fire were present on the three edzes of this cover that had

. teen located nearest to the cross—feed valve, while the balance of the lower sur-

face of the cover was lightly charred. Indentations, obviously caused b con-
tact duraing the crash tath some objeect or objects after the charring referred
to had taken place, were apparent on the lover side of this cover.

The cross—feed valve, above referred to, 1s kept at all times in a closed
posttion, except in the event of fuel-line or fuel-pump fallure to one engine,
In such an event, the opening of the velve permits the fuel pump of the cpera-—
twe engine to suppl_,r fuel, through the cro=5-feed-—fael systern, to the one in-
operative, OConstant pres.aurc of at least 42 pounds, 15 namtalned in the cross-

" feed-fuel system of the Iockheed lodel 14-H. Ieakage in this cross—feed valve
- has been experienced upon numerous occaslions prior to the time of the accident

"

herein imvolved, in aircralt of the samc rale and .odel operated by Lortawest
arlines., ’ :

Although tne exact origin 2ad source of the fire 1s usdetermaned, the condi-
tuon and location of the emergency-control-box cover, vhen found, indicates the
possibility of fire 2t a point of leakace in the cross—-feed-fuel sysbtew in the
-mediate vieilnity of the cross-feed valve, and that such firc could heve enlered
the cockpit praor to crash, through or arownd the box containing the cmergency
tantrols.
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The cross-feed-fuel system, as located an the fuselage of Lockhaed lieH
aircraft operated by Forthwest Axrlines, extends through the fuselage ciyéerly °
under the cockpit floor at a point about one~half inch below the bottom of the
emergency control box. The contrel valve 1s located directly below and nsar
the left side of the emergency control box, with the stem of such valvz pro=
truding upward through the bottem of such box, A leakage trough is provaded
directly belov this valve, but no provision had been nade for draining such
leakage irom the trough to & point outside the aireraft. The cross—iced valve,
as located, 15 difficult of inspection or scrvicing.

FINDINGS

1, Aircraft NC 17389 was certificated as airworthy by the Cival Asronautics
Authoraty, and had becon inspected and maintained _n accordance with the cur-
rently effective Alr Carrier Operating Cecrtaficate of Horthnrest Airlines, Inc,

2. Both airmen held required ratings and Certificates of Competoney for
the flight and equipment involved, and were authorized in the company's cur-
rently effective Airr Carrier Cperating Certifacoele for scorvace over the routeo
of llorthiest Airlines Trip 1 of January 13, 1939,

3. Northwest Airlines Trip 1 of January 13, 1939, was properiy dispaiched
from Minncapolis, ifinnesota, and was subsequcntly eleuared to Fargo, Morth
Dakota, and lliles City, liontana, in accordance with approved company proccdure
and eurrently effective Air Cerraier Opcrating Gertificatc issucd by the CGival
Acronautics Authority.

4o The trip was propirly clearcd to Biliings, iontana, subscquent to the
receipt of regular segucnae and special veather reports 1ndiceting reather condl
trons 1mproved to the extunt of permitting safe operation of tinc trip to that
point.

5. The veather at 1les City, Monitana, at the time of departure was ceil-
10g 6,000 feet with visibility of 15 miles end a IW vand of <22 M.P.H.

b« The aircraft begon 1ts tekg—off from the SE end of the NW-SE run—nmy
of the lixles City, Montana, airport at 9:14 p.me (ML.S.T.).

7. The take~off end climb wcre normel until aftcr the aircraft had passed
the nortlmest boundary of the airport and had reachcd an cstamatcd zlitztude of
500 fect,

8. Subscquent to cxecuting a normel turn to the lefi and reachang an cste-
mated altatude of 500 fect, the mencuvers cof the aircraft sxre abnormal,

9. The aircraft crashed at 9:15 pems (M,5.T.) 1n a ravinc located 2650
feet west of the western boundary of the 1l1les City airpert znd 1200 foet scuth
of a projection of the north boundary of the sirport, rosulting in thoe cerplete
destruction of the zirersft znd the death of a1l persons zbeard,

10. Parts of the aircraft found ncor the vreckzge, end the unusual mancuve
cxecuted by the aircraft whaile in flight, andacatc that 2 fare of considerable
mmtensity developed, prior to the crash, in the control cabin of the circrafs, i
the 1mmediate vicinity of the gasolaine cross-feoed valve, It has not boun pos-
sible to determine the exact origin and source of thc fire,
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J 11, The aircraft engincs were operating ot ¢ high rote of porer output ot
“ihe tame of the crash.,

12, There wcrc no andacations of cither structural failure of tho sareraft,
or 1%s control systcm, or of airerafi-cngine failure prior to impachs

PROBABIE CAUSE

Faire in the pilot!'s control cabin, resulting an loss of ceontrol of the
' aweraft,

CONTRIEUTING FACTCR

Improper location and installotion of thot portion of the sireraft's cross—
feed fuel systom vhich pessed through the fuseloge,

RECOit ENDATICLS

It 18 recommended that, that part of the cross-fecd fucl system of the
Lockheed 14-H aaycraft iddch npasscs through the fusclags be relocated, end the
mstallation amproved so as to provade for the dreincge outside the fuscloge of
any gasoline leakage vwhich might occur, and te provide for thc cluminabion from
the fusgclage of any gosclaine fumes which maght accumulatc 2s 2 result o such

" leckage.



