File No. 1755-42
Docket No. SA-T2
Adopted: January 23, 1943

Releaseds January 28, 1943

REPCORT OF THE CTIVIL AERONAUGTICS BOARD e
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An airplane accident occirred at the Bismarck Municipal Airport,
Bismarck, North Dakota, on August 29, 1942, at about 6:28 p.m. ((ﬁ'rr):]:
The airplane involved, HC 21711, -was beinpg operated at the time in
scheduled air carrier service between Seattle, Washingion, and Chicage,
Illinois; as Trip 2 of Northwest Airlines, Inc., (hereinafter referred
to as "Horthwest")., All of the seventeen passengers and crew of three
escaped injury, with the exception of the captaln who sustained Injuriss
to his left leg. The ulrplane received major damage

DUCT OF INVESTIGATION

The ilnneapolis éub—office of the Civil Aéronauticé-Board (ﬁérein—
after referred to as'thé'"Board“) was notified of the accident at 7:05 p.m.
Tﬁe Board immediateiy iﬁitiated an investigafién in accordance with the
provisions of Section 702 (a) (2) of the Civil: heronautlcs Act of 1938
as amenaed (here1nafter referred to as the "Act“);' Air safety 1nvest1—

7 'gators of the Board were sent to the scene of thelac01denu, the first of
whom arrlved at anmrox1mate1y 1:40 a.m. the follow1ng dar. In accordance
‘w1th the 1nstruct10ns of the Board, the wreckage had been placed under

' gﬁard{ ‘This guard was maintained until the wreckage was officially re-
leaééd to the company. A hearing was held at St. Paul, Minnesota, on
Séptembgr 4, 1942. W. K. Andrews, Chief, Tnvestigation Section, Safety
Bureau of the Board, acted as Presiding Officer, and the following per-

sonnel of the Safety Bureau participated in the hearings: Herbert V. Shebat57_

1/ All times mentioned hereln are Central War LIMﬁ unless otherwise indi~
cated, :
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Senior Air Safety Investigetor, znd Ray Brown, Air Safety Invest.igator.._
Upon the basis of all of the evidence disclosed by the investigstion,
the Board now mekes its report in zccordence with the Act. |

SUMEARY AND ANALYSIS OF ThE EVIDEKCE

Air Carrier
At the time of the aceident, Nortlwest wes an eir carrisr operating
under. a currently-effective certificate of public convenicnce and ne-
-eegssity and air cayrier operating certificeates. - These certificates au—
thorized it to cngage in eir trensportstion over Routc 3, Chicago,
I1linois, to Scattlo, Weshington, ond Vinnipeg, Censde, with Bismerck ,
North Dekota, as onc of the intormediste stops:

" Adrplane and BEquipment

Mreraft NC 21711 was a Douglas, model DC34, nznufactured by the
- Dougles. Aircraft Company, Inc. of Santa lionica, Culifornis, ‘and‘purchased
by quthw;:st in kpril 1939. The airplane was powered with hfo"Pr':it'ff&_
#dhltney SlQBG engines, and was equipped with Hemilton Standard; constznt
speed, hydromatic, full-feathering propellers. This model airplane had be
.approvad by the Civil Acronsutics Administration for air cézrrier-opcratiuz
~ower the routcs flown by Nortlwest with 21 possongers and o craw. pf' 4. T
had been certificated for operation with & standard weight of 24,40@ pcﬁm

2/ ,
and & provisionzl welight of 25,200, not including de-icer equipment. The

2/ The "standard woight" of an airplene is the meximum =1lleowsble weighb
" for landing while the "provisionsl weipght" of 2n zirplane is the
"maximum 81iéwable welght for toke-off. Thon an cirplsne tckes off
- with 2 weight in cxcess of the designated standsrd weight, the wei g’h‘,t
- Df-'-'thi" girplanc must be rodiced by’ {-r_‘bOJ.l"lC consumptiony prior to.
o arrival et its nexi-schcdulod stop, te the exbtont nocoessary to brL
_ it within the stenderc weight for Lhnaln"- If sufficicnt DuSOllI'.lEZ
- . hezs not been consumed botween the time of toke-off and ony bmyrcl,ncy
landing, gmsoline can be dumped by the use of testsd and approved -
dump valves in order tormduce thc totzl welght to the approved wclon‘t,
* . for larding. Af the time of the accident, the weight of the airplang
- '.hcd bmn reduced well balow its authorized standard woight.
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zireraft was loedced within its allowable limits with respeocet to beth
and c.g. locgtion. The cvidence indiecztes thot the cirpleane ond egu
had rccelved the ovorheuwls, poriodic inspections, and checks which =

required by company practice and opproved by the Civil Leronzutics &

ct

ministration, and that the circrsft was in an zirwvorthy cordition
time of its deperture from Seattle, ¥Washingbon, on the day of the zc

Flizght Porsonnsl.

Thu créw §f thc fllsht in question consisted of Czptain Leon S.
'DeLong, Flrst Offlccr Ihuoaoru I. Finholt, and Stewirdess Barnice M.
Bertelson. -

Captain DcLong,.égQ 48, hud been cmployed by Horthrost and its
prodecessors as o captaiﬁ‘sincc Dacember 5, 1928. | He had had zpprox
'hételyl24-yea}sréf flying exnerionec,  Ho held an ~lrling trénsport
pilotrﬁerﬁificatc with.£ mul+i-@ngin; 1050-3150 h.p. rating, and hiad
totzl of 12,801 hours flylng time, of which opproximitely 2,700 hour
'had been on Douglcs DC—3 cquipment . Delong hed & total instrument t
of appfoxiﬁately 553 hours. His lest physical cxanminztion, roquired
the Civil Alr Regulations, was taken on Mey 27, 1942. His rest peri
prior to departure from Billings on hugust 29, 1942, was approximate
21 hours.

First Officer Theodorc . Finholt, age 29, ncld & commercizl pi
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certlflcate with an instrumsnt rating, and was propsrly qualified as &
second pilot in scheduled air cerricer operation. He had been employed
by Northwest since June, 1941, and had a totel of approxihately 1246 hours
flying time, about 1050 of which were with Northwest on DC-3 cquipment.
His last physical examination rcquircd by the Civil Air Regulations was
taken on Junc 4, 1942. His rest period prior to departure from Billings
was approxlmabely 21 hours. _ |
Both Captain DeLong and First Officer ¥ iﬁﬂ&lt wére physically quali—
fied and held proper certificates and ratings for the flight involwved.
Bernice Bertelson, stewardess, and the third member of the crow, had
flown approximately 2060 hours as a stuxardesé.

History of the Flight

Northwest's Trip 2 of August 29, 1942, originated at Scattle, Washillg—
ton, with Chiczpo, Illineis, as its destinztion. ‘Sevgyal interﬁédiate stop
wére scheduled, inecluding Spokane, Washington, and lissoula, Butte, and
Billings, Hontanz. Trip 2 arrived ot Billings 30 minutes behind schecule,
due to a deley in handling cargo. Captain ﬁeLong, First Cfficer Finholt ,
1énd Stewardess Bernice Bertelson took ower as the flight crew gt this point
| The flizht departed Billings &t 3:00 p.m. (WAT) and arrived at liles Citze
at about 3:55 p.m. Departure from Miles City for Bismarck was made at
4:00 p.a. yith Fargo, Horth Dakofa as an alternate. There were 420 gzl-
lons of fuel onr board. The flight was‘made under contact conditioné at
9,000 feet until time for descent te the Bismarck Airport. At epproxi-
matcly 6:2C, when in the vicinity of the Judson marker, about 25 miles
west of Bismerck, tha trip was informeﬁ thet Bismarck was overcast,
ceiling 3500, visibility 1 3/4 miles, light thunderstorms, and light

frainshowers. The horthn 5% radlo opcrgtor advised Trip 2 that the storm fzf
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was moving in a northerly direction. TLight rain was encountered by the
flight as it crossed the Misgéhri River at a point sbout 3 miles socuth-
west of the airport. While over the ifissouri River the flight was ad-
vised that the wind was verying from 20 to 40 degrees, velocity 20 to
30 m.p.n. and gusty. Had the captain considered weather conditions at
Bismarck unsafe for landing, his remaining fuel supply of approximately
250 gallons was ample to reach his alternste, only 190 miles away. At
this time the airport was clearly visible to tie captain and remaleg s0
throughout his final épproach and landing. The-landing gear wasrlowered
_and“locked.’ The'firstigfficgr then asked the Eorthﬁeétrfadio opefétor if
the northéaéfQSSufhwes£‘runway‘could be used. He was "Svisea‘that'only
the northwest- southeas% runway was availsble, and that the wind was now
varying between 10 and 60 degraes, velocity 20 to 25 m.p.h. The radio
operator failed fo log the part gf the conversstion concerning use of
the northeast-southwest TUnway . ‘ |

. At about 6i2§:§:ﬁ.; the captain made a norral turn south of the air-
port, and from an altitude of gbout 2000 feet the ap?foachiwas étraLgﬁt
Ain toward “the northwest on the northwest-southeast runway. Flaps were not
:“usedj;-The approach was nofmal and the alr secemed reiatively smooth until
the zircraft had passed over the fence which enclosed the airpbrt. At this -
time the air became noticeably gusty. The captain stated that hié approach
speed was bout 100 m.p.h.; that his drift to the left had been corrécteﬁ
and that no drift was noticesblc at the moment of contact with the ground.
The left wheel combactad the center of the rumssy about 400 feaet from the
approach end, and the right whe ﬁl ?oycﬂéﬁ ﬁbout'EBC feet beyond. Tﬁé right

wing then 1ifted sl;ﬂht iy boyona levcl, bub this was corrcected almes* im=-

mediately. A long sustained gust of win@ thep strack from the right, Lifted



-6 - File No. 1755-42

the right wing and changed t:he -k;eéding of the aircraft about 15 deprees
tc the left. Despite the cantain's efforts, he was unable to effect re-
govery and bring the plan-e back to its original track, Almost im-
mediately the plane went off the runw-ay and onts the asdjacent wet and
slippery surface. - |
Tire marks on the runwav indicated that the brakes were first ap-

vlied 1050 feet beyend the voint of initial contact. The plane skidded
off the rubway to the 1eft 1550 feet from the first point of combacts
. “The tail wheel made contect With the ground 350 ‘feet after the blané 1left
the runway; and remained in cor-ltact thereafter. The mircraft ;chén rélled
across the southwest leg ;>f the scuthwest-northeast runway Jjust west of

the intersecticn and for some distence bevond. At this ovoint the cap-
‘tain ordered the tail wheel unlocked,. About the same tine he apnliédt '
more vower to the left ehgine, and spolied right rudder in aﬁ eff-‘qrt_-tu:
head the ship in%to the Wi_]_!ldr,, and to avoid windrc-ws"‘o'ftfﬁr‘-—mifx ‘s'.uxjf“-aciﬁgr
which was niled 20 inc‘;les ﬁigh al onir the eest side of the nc;ffh-south r_uﬁ-
- wey, about 400 feet shead. Jhhile this effort succeeded“iﬁ partiélly tufﬁ.,
. ing ‘the 'ai'rp'laﬁje, it sicidded -almt:)st breadside through one windrow mf- s;q'r—
facing méterial, shearing off the left landing gear and buckling the right
The airéraft came to rest on the le £t engine nacelle and right landing 7
- gear, keaded dus nm;th on the north-south runway,; abcut 3150 feet beyend
-the reint where the left wheel first touched the ground. |

The firport
The Bismareck Hurnieipal Airport is located on a wlateau 1650 feetjé;bﬁv

- ﬁé?a levsl. It is an Le~shaved field of avvroximetely 300 usable acre'-a:, m+

ene 200 x 480C~foot surfaced rumway in use. {See map opposite page.) gﬂ‘«‘: :




MUNICIPAL AIRPORT
BISMARCK, N. DAKOTA
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the time of the accident constructlon work wwes in propress, necessitating

v

the closing of the ficld except for the northwest-southeast runway. In

©

day preceding tho accident, the surfacing of the northcast-southwest mun-
vway had beoen laid and rolied. It was probably in a uszble condition but
had not been officially opened.

Weather Conditions

The weather conditions in the vicinity of Bismarck for sevsral hours
prior to the accidﬁhf and until 7:05 b;m., when broken cloudé wére ro-
ported, wéfé’sﬁﬁsfanﬁiélly as reported by radio to Captzin DeLong%/ The
”;céiliné:rangéd ffom-jOOO’to 3600 fret except for'éséhort poriod during
the heaﬁieét:parﬁ ban Ehunderstdrm, during'whiéh gime the ééiiing lowered
to 2500 foet, Viéibility'at the time of the acéideﬁ£ was-aboufrfwo milcs,
and ‘the surfaﬁe winds which had been north—noftﬁwest from 4:30 p.m. to

6:0L p.m. shifted to north-northecst at about 6:10 pa., snd dncreased

[
8

rapidly in veolocity, holding botwoon 1 d 60 degrecs, veloeity 20 to

™

25 m.p.h., ang gusty;' This waE apﬁroximatcly 18 minpﬁas prior ﬁc th
landing of Trip 2. Local winds varizd from norfhé;éf td ﬁoftﬁweé£ a5 the
storm épﬁibached,:aﬁd shifted back to nmrtﬁcaét;.éccelsrating the volocity
&nd prodﬁcing gustiness, as tho thunderstorm péssed to tha north of Bism&rck.
According to the U. S, Weather Bureau airvey obscrvations, the wind velo-
city never excc.ded 30 m.p.h.

The cup enemometor will not register an instantansous change in

velocity during gusts or lulls, but indicates more correctiy the aAverage

wind velocity in milcs per hour. The range botwson gusts ong lulls is

2/ See appendix for Symoptic Situstion and Hourly Seguence Leports.
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wing, and the sxposure of the

the Wreckage

while skidding broadside at an esii-

peller tips struck

and nose secctions from the engines,

at twelve inches of one propeller tip was broken

just aft of the co-pliol's scal, cut a holu

Trhe left propeller struck the ground,

ler broke irf‘c, struck the right side

about 18 inches

mpartnent, and came to rest about 400

of the plane. The Prakes and all

in &£n onc stive condition. There

failurc of the aircraft or cngincs

S,J

until it arrived at Bismarck. ‘feather con-

WL E normal

minirmms. Ileither tho ceptain nor the

reseribas

cross—winds, which wers variablc in dirce-

S 1434 .
under the oxisting conditions

ding spproach, end the first.part of
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He stated that during the epprosch enc bho beginning of his lending run,

ne had no difficulty compcnseting for the cross-wind condition and pre-

=]

[
_t

[LH

venting drift; that only zftir hed lost speed wnd uscd an apprecizble
smount of rumway did the planc cncounter the sustained gust of grioat

strength which forced him off the runwey and onto the *{'ret ciagy ficld., It
appears that long familiarity with difficult conditions encountercd clong

their regular run has accustomed Horthwest's personnel e accept &s normal,

conditions which clsewhers micht be considsrsd merginsl. Prior to this
accident there were no definite limitziions as to wind veloeltizs in which
4/

3 - : . P e ]
a landing could be madc. Subscguent to the aceident o conforence was heid

by the Civil Acronautics Administration gir cerricr imsncctors of the Thin

Region and Horthwost personncl, and tho following cross-wing laonding iimita-

tions wers issucd: (1) Vhon She wind is 0° 4o 30° off the contor line of

. [T BT T L
the runwey normel operations mey be conducted. (2) When ths wind is 30

v

-

“to A0° off the centur line of tho rurmzy the meximum veloelty will be

s 500 to 90C off the conter line of ths

[N

25 m.p.h. . (3)}. When the wird

£ n.p.h. Thoss limitations neve been

[

runway e meximum veleocity wiil be 2

set up for normel opersticns into zn sirport with only cone runway zvalloibic.

It gppears that Korthwest's Bismarck radio operstor might have been
mere zlsrt and refoerred to proper authority the first officer's in uiry
as to the zvailebility of the northozst-southwest rumvay. This rumray

had been surfaced and rolled the day before, and was awaiting offiecicl

4 The manufecturor's Handoook oi‘ Instructions for the oporotic
model DC~2 states the followvin gerding cross—wind landings:
not advissble to attonpt to 1o s mirplane in cross wind
mep.h., or more, with the dircetion of londing more than
out of the wing.u o |




52
- 10 . File No. 17552 Y

opening. The northeast-southwest rumway wes dircetly in 1inc wiih Trip 2s
approach, and @ successful landing could probzbly have beell cffected a%-
most directly into the wind. It thereforc scems reascnable t©O CHpECY that
there should have been closer coocperation between the sirport ?erso?nol
and Northwest's Bismarck station personnel in handling Northwest 15 -flights,
Howcver, there was more than sufficient fuel on -board the aircraft for the
flight to have been continued to 2 landing at Fargo, thé slternatc, where
more favorable weather conditions prevéiled, had thc'cap*b zin elceccted Lo
do s0. o

COKCLUSIONS

Findings

We find, upon all the evidence zvailszble to the Board ot tLizis time,
that the foets relating to the accident involving airéf-aft NG 21'?11; which
occurred ot the Bismarck Airport, Bismeorck, North Dzkota, ron fAugust 25,
1942, are as follows: | _

1. The zccident, which oceurred at approximatrcirj,‘r 6:28 p.a. tlo-’i"r'ip 2,
resulted -in’'a lcg injury to the captain. The 17 pésséngsrs, first c}fi‘ice_r,
and stowardess wore not injured. The airplane received mz—ijor; dmﬁgé‘ |

R+ At the time of the accident Northwost Airlincs, fj-[nc - held a cure
rently effoctivé certificete of public convenicnece and nec CSsity and an
air carrier opersting certificete zuthorizing it to conduct, theo fLizht. .

3. Captain DeLong 2nd First Officer Finholt werc PhYSicalj__y qusli-

fied and helg proper certificates to perform their duties On the £1ipnt
tie igh

in question, .

4. The aireraft 4C 21711 was currently certificated gmg £ 1 & '
| “hrworthy at

the time of the accident.
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5. The plane was loaded within allowasble limits, and the lomd was
properly distributed with refersnes to the e, z. location,

6. During landing thers was a cross-wind which may have reached a
maximun velocity in eXesss of the indicated 20 to 25 a.p.h,

7. The weathcr encountered during ihe approach and landing was
substantially as reportad by radic to Captain Delong and wag within the
allowable ceiling and visibility minimums.

8. Since this accident, limitations, approved by the Civil Acro-
neutics Administration, have boen issued by Northwest for cross-wind
landings, imposing rvstrlctlons not previously in effcct.

9, A prolongcd gust of wird, of considerabls force, cxerted suf-
Ticient pressure on the right side of thu planc to change its track

about 15° to the left, causing the plene to skid off thc rumway onto tho

slippery mud where the brakes wers inoffective. The captain, in an effert

to cffect recovery, slightly changed the hsading of thoe airceraft but it

continuad to skid sidoways until it struck the windrow. The plane camnc

to rost on its crumplud landing gear and left enginc nacclle on tha

north-soutn runway, hcading no th,

PRORABIE CAUSE: Toss of control during cross-wind ignding due to
extremely strong gust.

o1 T Do
\PPROVED: /s/ Le islch Dorug
e WA N ikl g -_— """alc:ﬂ. Po;"lle

gt

Erong
3rancn

oy




APPENDIX

Report of wcather conditions at bismarck Alrport on the evening of
fugust 29, 1942, based on synoptic charts, five hours prcceding and onc
hour succeading the time of the accldent, zs teken from the wecther maps
of the U. S, Weather Bureau and prepered by the Beard's Air Sefety Speciclist

in Meteoroiogy:
SYNCPTIC SITUATION

The weathcr mep shows ¢ combined mess of polar merine and polar con-
tinental air in Canada and covering the greeter portion of Lorth Dokobeo,
western South Dakeota, and the wast and north perticns of Yyoming, and
{ropical marine air tc the southwerd of that area. Thnese were soparated
at the surfzec by z viarm front extended from Jjust south of Duluth, Minne-
sota, thence northwest to 2 positiom between Fargo end Grend Ferks, Korth
Dk ota, thence southwestward crOSQ1ng southern bouncary of Scuth Dekote

Tl

due south of Bismorck, snd thene:s to southw st corncr Soutn Dekota to =
wave crest in cast-central Wyoming.

In North &nd South Dzkota this front was moving ner
16 m.p.h. but did not rcach Bismarck at any time on iugu
tilere is no evidence of a frontzl passage of any type ot
time or nesr time of =c¢eidcont.

d about
n fact,

The tropical merinc air wnich wzs convectively unstable wes flowing
northwestwerd and flowing over the polar «ir north of the line where the
werm front was at tho surfazec. Due to the lifting of this air mess, thunder- .
storms were forming in the trepical marinc air.

In the case of the thunderstorm appreaching Bismerck, convergence was
cccurring in ths zir {low to the north of the warm front which rasulted in
tne deflecting of the surface wind et Bismarck tomporarily tc & north-north-
westerly direction.

A5 the center of the thunderstorm pessed to the north of Bismarek, the
squall winds nccompanying the thundzrstorm combined with ths northezsterly
gradient flow caused a sudden incrazssc in V”lGC‘tj’“lt the wind shifting
to northeasterly and bicoming reletively strong cnd gusty. This occurred
near the timc of the accident.

Qvercast had preveilzd et Bismorck for several hours previous 4o the
accidont end until 7:05 p.m. when broken clouds uc*c reportut. - Celling
ranged from 3000 to 3600 fuct oxcepl lowering te 2500 during hieviest pard
of storms. Visibility decreesed from unlimised provious to 5:20 pum.,
reaching 3/4 mile at 6:01 p.m., but was zbout e ﬁLlcs at ths time of
the aceidont. The surfsce winds wnieh hzd boen north-nortimresteriy from
4130 pom, to 6:01 pum. shﬂftva to Porth—nortqaastm;rd dt £:10 pum. in-
ereasing rapidly in velccity with & recorded but unfiled obscrvation in-

3




dicating north-northesst 21 2t 5:18 p.m., but 2 vopulesr obscrvatiecn at
6:30 n.m. recorded northiast 27. Rein shewers were in prozruss at Bis~
merck from 4:13 p.m. to 6:41 p.m. ang were roportod as hoovy abt £:01 v.n,

doderate thunderstorm preveziled from 5:39 pum. to 6:30 pum.

Heurly weather scoucnce reports:

Speeial - 5:39 p.m., contact, coiling cstimated 3500, ovoercest, visibility
7 miles, modcrate thundsrstorm, light rein showers, wind north-norbnwest,
tnmuncer southezst. :

Specizl - 6:01 p.m., closed, celling estimsted 2500, ovorcist, visibilizy
3/4 mile, moderate thundsrstorm, hcavy rain showors, wind north-northwresd
13, thunder overhead.,

Speciel - 6:10 p.m., instrument, ceiling estimoted 25C0, overcush, visi-
bility 1% mile, moderate thunderstorm, moder:ts rain shoviers, wind nertin-
northezst 10, thundcrstorm moving northiost.

Record ~ 6:30 p.m., instrument, ceiling cstimeted 3000
broken, visibility 2 milcs, modurate thunderstorm, mods
wind northeast 27, thunderstorm moving north, visibil

Specicl - 6:41 p.m., contact, celling estimeted 3000, ovarecst, lower

broken, visibility 4 milces, light rein showsrs, wind nerth-northeszst 32,
strong gusts, thunderstorm mowving north, wvisibility 2 east.



