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Flight No l of Western Air Llnes, en route from Selt Lake Clty, Utc.h
to Burbank, Callfornla, via Las Vegas, Nevada, met with an aceident approxi~
vomately- 3. m:l.les southeast of .Fairfield, Utah, at about 1:22 a,m. (MHT) _/ on
~December. 15, 1942, Thirteen passengers and four crew members were fatally
injured; while the remaining two passengers were seriously injured, The Bougl
DC3i aircraft, NC 16060; operating in seheduled air carrier service, was
. conq:letely demollshed ‘ :

" CONDUCT OF INVESTIGATION

_ - The Santa Monica -Office of the Civil Aeronautics Board (hereinafter re«<
~ferred to as the Board) received notification at approximstely 9:30-a;m: on
--December - 15 that the aircraft was migsing.end after - the wrecked aircéraft was
located, the Board 1mmedi4teiy initihted an investigation in accordénce with
_ the provisions of Section 702 (a) (2) of the Civil Aeronautics hct of 1938,

ag amended (hereinafier referred to as the Act), An air safety investigator o
the Board arrived-at the scene of the acgident about 12:30 a.m;; December 16,
The wreckage of the airliner had been ropéd off and wus under guard of the St
Police and an armed guard of the United States Army. .The Army guard remeine™
there until December 17, the State Pcmllce until December 19, when ecivilian
gusrds were en ployed and guarded the wréekdge until the completlon of ’che h
ipvestigation.. : : . s

Hewring

o In conneetion wlth the mvestlgatlon, & public hearing was held :n Salt
Lake City, Utah, on December 21 end 22, 1942. Mr. William K. Andrews,:Chief,
Investigation Section, Safety Bursau of the Board, served as presiding officer
and- the following personnel of -the Safety Bureau participated in the hearing:
R. A. Reed, Senior Air Safety Investigator; A, E, Cabana, Air Sefety Investi-
: gator' and W; E.: :Koneezny,. Aireraft Specialist. -Upon t.he basis of all the-
: . evidence :ag¢umulated. during the- 1nvest1gat10n, the - Board niow makes its reyort
':.:j,n accordance w:,th the prov1sions of the Act. Lo :

. o ._;'_ &;r C-arrier

At 't.he t1me of; thc. accldent WEst.ern Air Lines; Inc., 2/ a Delm.‘.'are ST
corporation, was operating as an air carrier under a certificate of public o
convenience and-nscessity and an air carrier operu.ting certificcte, . both issue
pursusnt to the Act. These certificeotes authorized it to engage in ai;! ‘tra:m
_portation with respect to persons, property «nd mail -between' various- pomt.s
including Burbank, Californla, Las Vegas , Neva.da, ‘and. Salt Lake Gity

;/ Iill tn.me referred to: hereln 1s Mountain Har Tme unless chemwe
specified, _
2/ Hereinufter referred to as "Western
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Tt e Flight Personnel

On Western Flight No., 1 i/‘of December 14, the crew consisted of Edward
, ,Jobn Loeffler, captain; James Clifton Lee, first officer; Douglas Mortimer
"-"_rSoule, ﬁopllot-trainee, “unc} Cleo ﬁorraine Bodth stewardess

Gu.pt.a:.n Toeffler had lcggeri approximstely 28*35 hours a,s pllof, 533 of
- “hich were 8% “captein- ik D3 equ.;pment ‘Hg"had ‘a1so Togged a’bqut 1518 hours &g
'first of fider in DE3 equlpmen'(: He held en a:.rllne transporﬁ pl“_lot certificute
~with single ‘@hd milti<engine” Iand ratings,” 60-3150 h.p. . ‘His ‘l;.st physicul

~ excmination, required by the Civil Air Regulaticiis, was taken on October §,

- 1942 at Glendale, Callfornn,a He hqd beg:n employed by Western since July lJ. s -

1940, : TS ST 5 S AT S
C e iEpipgt Officer Tot ‘had’ béen' employed by ‘WEStei'n sirce Augju.st 31, 1942,
He-held B éommermal p:l.lot certiflcqte with 1nstrument and, Fright 1nstructor
*ratlngs und had ac’cunnﬂc.ted apprc:xlmﬁtely 596 hou,rs of fl*‘mg tlme, 126 of

" which wers, uccumulated’ While semﬁng 48 LIRSt offiger For Westérn.  His last
‘ physical examinutlon was taken in Los Angeles Ga,'lifornl,., f‘_)q “Séptember 2, 1942,
'7. Copllot—Tra:Lnee Soule held G commerclu.l pilot certli‘icute w&th.an instru-
‘mént rc..tlng. ‘He had’ uccumula"ted aiaout 537 hovrs; 1nc1't1dmg 11 houfs. while
s sérvmg as copllo'b--lzm;mee Tor ‘Jesterri He receJi vef-l his 1&5{ phjrsma;. axuming -
' 't.ion a.t Shl‘t. Lake Cit.y' on Novembér 19 ’ 1?4.2

Stewardess Booth hud been employed by Western sincg’ Aprli 7, 1942.

It zppears from the evidencedhat the flight crew of the airliner held
the proper certificutes, were jn proper physical. condltlon, and, by reason of
U their tre.ming and experlence 3 }rere qualiﬁed for 'the i‘l:.gh‘t wi:th the equlpanent
:-;'involved _ o , I

—-In'.
b 9

: e : The Alrcraf‘t l.

. The'airplane NG 16060 Wes e Douglas DO3A, - powered wit:h tho' “Fratt and
Whitney SIC3G "énginés) equ:.pped ity Hamilton Standard constan‘t speed full-
feathering propellers., It'was ménufictured by tHé Douglas KiPgraLt Company,
Inc, in December 1936 and was purchased by Westerm in May 1938, 14 total of
14,773 hours had been logged- for- 'tbe»alrcraft, of which 3266 were since the
last major overhaul, The aircraft end its equipment hed been approved by the
. Civit Aeroﬁautics hdm1nis1’ra.+ion fgr air-¢errier operdtion, with 21 _passengers
*gnd u crewef” four,™ The “tokesof £ ‘weight st the time of” *departurg ‘fromSolt
 Leke City wds®2y, 478 pounds, “the Apthorizcd méxifuin take-off weight vas 25 34651
- poumis. e

o L T IS R

aaid

1/ Hereina.fter referred to as "western #l"

s e 2 -y A P
dem e e kel B e P LA I el ST LT EDR T e e et

4/ The normal maximm is 25 200 pounds, houever, .where de-lcer equlpme'zt is
“ingtelled; the addItionai 146 pounds ére allduakls, ” .

s e
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History:.of th¢ Flight

" Weéstern #l took- off: from:the Salt Lake City Airport at about.::05 a.m:i,
clpared to Burbunk with u scheduled stop at Las Vegas, The.fiight plan:ealle
for & cruising vltitude of 10,000 feet:to Enterprise, Utah, .descending to :
8,000 feet- over Mormon Mésa, Utah, landing zt Lus Vegas; estimated flight tim:
- t.o Milford, Utah 58 minutes, Enterprlse, l hour 18 minutess Lag Vegas, A hein
. 50 minut.es. Dol

The flrst and only communlcatlon contact Western #1- mude vas- w1t&r -
Western's radio and dispatch officer at Salt Leke at 1:07-a.m,, at whlch tlme
the fllght reported "off the field at Sult Lake at 1:05 a,m," .~

.rJhen Western # failed to report over Fairfield, the Scll't. Lake dispatche
called the flight at 1:40 a.m. and received no znswer. Then followed a serie:
of comrmunications between the Airuwsys Traffic Control Center st Salt Lake Ci%;
and the following stations in an effort to locute Western #1: Western's rad;.{
‘and-dispatch office, the CAE Traffie Control Tower, the Cik Communications
Station, and the U, S, Weather Buresu Alrport Stution, all &t Selt Lake; the-
CLih Communicetions Stations it Delta, Milford, Feirfield, und Lnterprlse,
.Utahy and the Air Truffic Control. Cente: &t Burbank. -None of these stutlions
had ‘received any report from Western #1, ' Two operciors at the Cah Comminicar
tions Station ut Fairfield reported that they had. observed en wircraft pass ™\
over, southbound, at 1:20 a,m,, -(approximately 15 minutes after take<off:frop
Salt Lake City,) It is appcirent that the plune was Wostern #, - thatiit:was or
_schedule znd on course over -Fairfield, und-that the trouble developed hbout. ) rl
muutes after the fllgbt wa.s thus observed,=~ CUETLTAL UL LGW o e Lo

e a0t

e nD:l.scovery of the ereckage

. Grou:nd fogs &elu}red :md hlndf_,red ﬂﬁrlal sea*‘chen‘p dur:l.ng ithe .e.ctrly Iilﬂl‘n‘il'
;-hombs “6f -December 1%, Western cancelled all of its: scheduled I'urs fbe neke . :
, then‘ an‘craft avalluble for search for Wes‘t.ern #l. Cased el eslod e

i

Casper W1111am Wolfe, flight 1e=.der of the Provo, I;tuh G:w11 .Hr P¢trel
learned of the miesing plene at about 10:00 z,m, that morning, Accompenied-
by a mechanic, he took off &t approxim.tely 11:05 a,m, to search for the
missing airliner and proceeded to the center of the radio beam which Western ;
“would ‘¢rdimsrily use. Shortly.thereafter, while proceeding down Cedar Valley,
" he .discovered the . wreckage, He lunded nearby at about 11:25 a.m,:and:with. -tiag

"+ help. of his fiechanicy removed the only two survivors from the.cabin, . The

" ‘mechanic remiined et the wreckage with the two injured men while Wolfe: Flew 4«
Fairfield and summoned medical aid from Lehi, Utah, . He wuited &t Palrfield i:
. order to give & doctor end nurse directions to drive to the scene'of .the acei-
dent,. Wolfe stauted that he telephoned the Cfh office in .Salt Lake City at .
gpproxmtely 12:15 p,m, and then flew back te the scene of: the wreckagf‘-; whe
he assisted in the rascue work, ‘
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Cohiciid lerradmici k.
. Fairfield is loeated:abouts 35 wiles almost. due; séarth of S&lt Lake City,

k L;I.nj t.he ‘approximate center of.Cedap ¥alley, wt: an- eleivation: of ' between 4000

-and 5000 feet, ; Cedar- Yelley is approxmately 30 miles! vide,  The Lake Mountaip:
- Ale duereast;of Fairfield and:are. approximately 7000.feet blgh, the Oguirrh

: Yountain Range lies  northenor thwesti of: Fairfield;:: The. vallky is: rolliing prairic

land. Western #1 was observed in flight directly over Fairfield at 1:20.a,m, -
and the accident oceurred about two minutes later, at 1:22 a.m, The barograph
card ‘shoyed Western.#1 -to.have been flying. at:10,;200 -feet -and it had registereq

- ajcharp or. immediate descent: to the. ground,. It:wadidetermined; therefore, that

i't. would héve heen impossible for the:aircraft. to-have: collided with any
mountain peaksg Investlgution did not reveal any other alrcraft in the v1c1n11:

7-;&1. or near the time of ‘the acc:r.dent I LR

P - : S ST B '; EE R A R
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i rThe weather at E‘alrfleld it l 3@ & m, st . High broken clouﬂs, celling

a,nql ‘v1sibi11ty unlimi ted, tempefature 2595 dew: point . 22°, 'wind west estimated

_?4 mipeh. . hpproximately three d4ys préviois to- the’ time:of the accident a cool

~

 (deme of Polar ‘Pacific air (high pressure) moved inmtd Utah and adjscent stetes.
,Thls air mags:immediately began undergding subsidence resulting in diminishing
w:mda, ‘Hoth om the.surface amd alofty, and a lapse rate. becoming ‘increasingly
,atg:ble - By the %ime of the accident ithe air mass had:become very-steble and

the wmd generally light. - The nearest measurement 6f wind.gloft was &f Salt
- Lake City where light to calm air was redorded from. the:surface. to 8000 feet .

‘ahove sea level and with the velarclty ‘graduglly increasing 'sbove-that.'elevation.
At 10,000 feet the wind was estimated to be northwest 15 m.p.h. There was no -
:Lndicatlon of a turbulent layer aloft .resulting from wind shear. This type of
eir mass is favorable for rather l‘apld loss of heut at the surface at night

producing shallow:layers of.cold air in.the valleys,  ‘Where there is sufficient

moisture wvailable this resultg-is.ground-fog. ' -Oround fop-did exist in some ;
localities near Salt Lake City-but had-not formed in the Faiffield ares,® Such!
cloudiness as was reported within several hundred miles of the acc:l.dent was the

SR DT R

-»i;type ﬂonne@‘bed ‘Jl'hh &table Air condltldns. : S P T S S

Lieutenant Arﬂmr G Gardner, .S.iM G R‘, one- of the twc 'sm'xrivors- of the’

-siaécldent «is @gualified militery-pilot. und had . secumulated approximitely 250

hotirs. of: £14ght time wnd év estimited 150 Hours as-obsérver in military service,

. Part of 1this 250 hours included one: month of advanced trsining:. in D03 equipment:
- od e American Airlines Nevel. Tuairing Schaol it Fort, Worth, Texus, and sbout

ha |

o monthg of additionel: experiemge ss: copidot: with dmericen Afrlines “in CETEO

‘ :oper&tions ‘between E: Paso, ‘Texaegy. Merplisi Bennesses, and. New 'Yerk Ne:u York.

+ This cargo experience s’ in DC3 and: 0-46« type aqui;ment Cbaaghe g

=y

A Py o
R R R L
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Lieutenant Gurdner was en route to San Diego and had bosrded the plune at
Salt Luke City. He was seated in the third seat from the front on the left
hand s:Lde. He testlf.‘led, in part as follows

", i <. I remember that “the : plane seemed to have settled doun io a
smsooth cruising level, and my recollection is that.the seat belt
sign had been turned off , and I know the 'No Smoking' sign haod
been ﬁurned off Tnut was turned off ru,tl"er promptly qfter take-off

Y h .d Just loosened my - seat belt — I hadn‘t taken 1t of?f
“entirely, -bitl h&d leosened it to give myself = little more room, to
- :settle in-my- chair, and was just about to doze off to sleep when: I
noticed this “sudden- accelerutlon as from the nose of the plune be:Lng
i pulled ‘upwerd véry sharply. Immediately I figured that there was®
' somethihg wrong, because I knew that transport. plt..nes weren't handled
~in thut fushlon, except in’ emergency. S

" "So,-1 reuched down and pulled my belt as t:r.gbt &g it- would go,
ggain, and ripped open- the eurtein and looked sut to see what I~ -
could see, if anything, and it proved I couldn't. see anything at .
11 thot was rewarding,

"So then I just sut back &nd reluxed, with my arms on the arms
.of the seat, and it was about this time that .the. plene scemed to
reach its pesk in the climb, It hud reathed by that time a neurly
. stalled position. I could feel it beginning to shoke Just a--littie
bit, ready to give wuy, and then almost simultaneously, I felt a
. very sharp thud, ond a scraping noise.that seemed to come from the
left dide of the plane, where I would deseribte us under the left .
engine, My rezsoning wes that we had collided- with somethmg sbout
in the v1cin1‘ty of the 1eft engine : : .

"Then uf'ter thut nothinhg. was' appu'ent, ex-actly, except that the
plane contimued and it yawed around to-the lefi.as- though it wes. .
slightly out of contrel, and -I. noticed that the pilot-shoved the nose
«! forward, to-stop:the stall, It:seemed as though .we-might have just
' squeszed over the top of the ridge,-or whatever. it vas we hit, and
then it continued 11'1\ a. lef't tm'nmg fllght v'ery'ugsteadily, for
. some t:Lme o .- L

NIt seemed about 'that time tha‘t I not.lced a very rough sound in

the left engine, but I wouldn't want to swear to it one way or the

- other, beeause. souhds can be so' confusing in a case like that, when
- “you haven't the benef‘lt of mght I did think that the left engj.nge
"Was out because of that shock,’ o

b “Then 1t seemed like & matter of. thirty seaonds wherein we

" - continued in a very partially controlled flight, in an almost stalled
- attitude, turning slightly. to the left, although not continually to
. the lefty from then on rlght to the po:\.nt- of. fingl contact with
: :hthe ground, : : S
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Uit that time I was knocked unconscious, and I didn't have any
recollection of whit went on until I came to in Uha.t seemed a matter
of a minute, or so." .

1.k Thare rwere-sosknown.: wa,tnesseg to: the: 9cc1der1‘b from.the ground. :Jobfn
Raymond iWilcher;imill foreman, Whasg homg . ;g thgéated in Cedar Valley, about

8 miles north of the scene of .ths: ﬁreckage ;«t&,ashfled that.he had getten sut

of bed on-the night of the wccidsent to ascer‘ain whether his son had come home,
and he had ressonito .observe. the time, which was-1:05 a,m, e stated:thut

he returned to -bed and. stayed aweke: for;a.time he estimated: to, ‘have been 10 or
15 minutes when he -hesrd an airplane, . From Liig g,t-:‘stlmcmy, it a.s qulte apparent
thetihe. Heard: Western, #when it wds in. trouble.as ke stauted thet the:englnes
were being operated irregmarly , with full power off &nd on, and then off3 then
he he&r& -thém no more,:. he stated: that he had . remarked;to: hig jwife at the time
that he: helieved: there was something wrong with: the planey.. Theitwe;Cik
cormimication operstors at Fairfield observed- the: alrcrgft and logged the time
at 1:i20 a..n‘. Ratl mlnutes prmr to the dccment U N SRR A R

T X R St MR R N

Examinstion of the wreckige 'iri-d-icate‘& thet -t',h-é. ali‘-pléxnenstrﬁck the ground
in,a practically level attitude st a- relat,:we y high ru'be of vertlcal descent
and. turnmg sllghtly to the left I LR e ._ T PR

The rlght outer ulnﬂ pdnbl was found pa.rtl«,il.ly separqtecl from t.he center
seata.on and rotated forwsrd with respect to the mein portion of the wreckage.
The z'igh‘t. wing tipiwas severed .almost entively: from: theiremainder of the outer
panel-séme six inchés outbédurd of: the! ¢bnhecting. r:we_t ling; apd Was held
only: by twisted: de~icer koot wires, iThe materisl.at fhe fracture was. badly
mutilated and:. theréforeit: was:hotipbssible kéuestablishiwith. any degree of
certainty the cirpumstancés-inder which:failure, had pepurred,.. Numérows marks
on both the: top:and botitom:surfaces: iadiciied: repea'ted cantacﬁt,h of the-tip with
the ground.. :The presence 6f:theseimarks on.the. foplsurface and; the: twisted
de-icer boot wires ziveuled’ tRat the detached. tipwes.rolied zlong the ground
edge over edge for about two znd ones-hilf: turns, -iThe.outer portion of the wing
showed signs of having mude contect.with the ground wlong practically the
entire; chord, 'Ihe ahemp uas *torn from n_ts ‘attaehmnents: qt the two. outbo&rd

hlnges. A O S P R '2:"_ iy E‘--:‘s‘.'w

. (, - . . - 17‘ o B - - o et - - .

“The 1eft. wmg was .fon md separated lacally at v«zrlous points in- the viein-
ity of. the engine nacelle,: There-was no majorifuilure aleng the atiuctment
between the outer panel and,the’ cénter section: <Thé wing! tip was bent upward
slightly past the verticel along & line about & foot outboard of the rivet
line joining the tip. to the outer wing panel, the attachment itself remaining
substantially: intact, The condition. ofethe bent tip was-such thét with little
efford! it esuld be folded completely ovéer:the -top surfupe of-the- u:mg There_
were fig markd on the bottom surface of the-bent tip fo. indicaté zny ‘contact
with:dhe-ground, * The skin on . the-lower:surface’inboard.of the-break. ‘hed de-
finite indications of ground .contact. THe mavigation light was:intaet,. minus
the lens.. The bottom surface of the wing tip from the break outboard showed
a considersble number o;t 0il. spots. .Thére were no signs of similar oil spots .
on Lhe tap" suz%i‘at:emf' the mng.ﬂar & dlstanmuofsanpromtel:ycs sfest mboard;
of the Tailire, tut Ltoic rc*‘m_rlng in DC;ﬂf‘d top surfé.-ce of.c‘tiﬂe wixhg shwmr
nunberous “spots,” ;
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spots, The wing was collapsed and deformed apprecizbly, The lower surface
indicated contact with the ground, evidenced. by scratches, cuts and local
collupse of the -ribs at various pomts. The «ileron was partially torn from -
.. the wing &nd its owtbosrd "pc-:rtlcm wasg bent’ upward, togetber with thf. wing tip.
- The. presence iof ‘smel¥ “tears in the alleron fnbl“lc gdve evldence oi' £lapping.

The wing flaps on bo‘rh sldes of the alrplc.ne were found lowered to &n
mgle ‘of approximately 25‘:'E ‘The condition of the flap actuu‘tlng mechc.nism
s-and the flap indiecatbr in the- pilots' colipartment revealed ‘that th::_w,fr were in
v a lowercd positlon pﬁlor to the 1mpact oi‘ t’ne alrplcme wlth tbe ground'.-

: The fuselage Wils e'xtens:wely damaged f:xlc:'nr:r its ehtlre leng't.h,
..-portlon having sust,ulned “ractlcully the Bume degree of danage ag the nose
: port.mn. ' oL T O

L The, tdll surfuces vere found to huve sustalne,d ) number of‘ mujor,:breuks
There wus relatively 1ittle dumuige to the left side of “theé homzont«l surfuces,
The- lower surfuces of the’ left elevetor und. stublhzer showed 51gns of having.
! geraped the ground, This stubilizer wis fractured ulong the side.of the fuse-
lage, -and the attachment 6f° the corresponding elevator t6 the torque tube
within the tail cone wus found severed, The right stubilizer was also fractured
-‘ulong 1ts Interseétion 'with the fuselage, “this fraéture .péing. mOTE pronounced
than the corresponding one on“the -left stabilizer. “Therd Was an additional
major failure which run diagonally, sterting at the inboard portjon of the Tour
. spur md Lex‘rending outboard t.c & pcunt at the leadlng edge "‘h1s fulure vas
sgurfice, ~NotApparent “§igns’ weré “found of ‘contiot of fhe Tight stabilizér with
the ground. The rubber de-icer boot _along the leading .edge weg in relatively
good ‘ eonditiion, - w1 tFSugh there Wds® & smaT] “eit on tné JuBger port.lorg near the
tip, - The dondition of ‘the il uSSEI"bly wag sicH “thit “the right stabilizer
" could be bert by Hend wpwerd tind ugc.mst the, rudder. “The ' right’ elevu.tor was
found broker into'ond sm.ll €fid “two lorge pleces‘ ¥ THere ifere, ‘three me jor
brecks, -one' Lt hé ccrnnectio-r Gf-the elev;.tor to_ t’h \toi‘que “‘tube ‘it the tuil
cone ,° the derond’ uagucen't 46 tHe 1nboc,rd h:l.n’gt: ) : : at” the outbc}urd
hinge; i The brem{ udjacen'ﬁ 4o ‘e 1nbourd hlhge 1ncIuded 4' ompletc: fracture
“of the torque tu’o‘ ; -atiu niimber of nomts oh " tbe e“lev’a't.or ‘the fubrlq 1nd1cated
" thet it hid been 'fruyed by flupplng ot one time or arjother. The veértieel fin
wes in fulrly good condrltlon, with' ‘tre. untennu wrd i¥e fin at+ chmen’r ;Lntuct
The rudder,- upperently jummed by impuct, was’ folitid; defiected ‘to the Ieft
approximately 300, - It ¥ed :Sustaihed damage &§ 1f ht from. the right ‘side, the
fabric beirig torn and" some“of ‘the ribg’ crusl"ed ces of’ I‘ubrlc frém- bofh
sides of th& rudder were fctmd at various polnts & few }nmdred y&rds from the
“uwreckzge &nd- the® fa'br:.c rtmaining wrth the- sufface showed signs of flapping.
Slight ‘seratcehes  ahd ‘black marks on the rlght side of’ the rudder reglsjtered
‘witl: the small-cut in t.he rubber. boot u.'t e iec;dlng edge of the stabll:tzer
when the 1atter Was bént up ageinst the rudder )

-« There- WdS no 1ndic¢. L..'E,Oh of mhlfunchonlng m t,he contrcl system durlng
flight . . ,

T T
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Bothrisides’ of the ;Land:mg gear were badly crushed and the :ta:.l wheel

uas’ "fo}.;ied up undei'neeth the fuselage. ) The main géér was found to- heve been

in i’te ;'etrected poe;l.’t,:l.on at the time of mpact

Bo’éﬂ engine"nacelles were br:oken off at the engine mounts and were

resting on the ground in &n imezﬁe& *pesi,txzen underneath. the. leading‘edge

of the wing.. 'The’ engines. proper sustained. ‘damage’ 1pon . impact with the ground,

“The’ throttles were found .in the two-trhirds open position and both magnet

-‘?':swltches were imr‘the "on" posn,tion, 'which tends to indicate ‘thet both eng:.nes

* Yrer'e operating at the time of impect with the.ground. Both prepellerfs ware

-

fagtened to their shefts and all blades’ were. in the hubs, ~In both: ingtances,
two of the three propeller blades were bent considerably Although no defin~

-‘Eite conclus:.ons could be reached from their condition as to, whethér or not

-zipower was being developed at the time of impact,. itis possible that: due to

ext.ent tha.t their readings had no mgnlficance.

1
s R

" -'...".'i "t-eneu_‘ o,f‘ t.he alrcra,ft'e Instoi'jr inﬂicated», t;he{t o repeu‘s had been
_ m&de winch could have had any adverse’ -effect on. the iairworthiness: of thevdir~
: plane. I-‘Q s:,gna of weakenmg of emether parts af the airplane were fmmd

the high rate of descent, the relatively slow forwérd speed and. the: flat
a‘btitude wit.h which the airplane struck the ground the propellers migh'ﬁ have

TN

A1 i'=-3

Most of t.he inst.ruments in . the pilots‘ compartment were damaged 2g* -the

1-!

gty Le Lo in G

| Thg b&nograph -card re,comane;l :[‘ro-m-‘ "l-,he pla.ne shWea a normal ratf:uof

asceht to'an altitude’ of® 10,200: feet in' approxlmately 15 minutes, - It indi-
‘;;-Ica"ted e.lso that very eh&rtly theredftar-a ‘Tépid desicent began from this: ~éc1ti-
-ttude €8 appnmd.m&tely' SIJJO feets -At ithls’ po;mt there: was noticed a. hre&k-
in the graph,.then.d resumptlen oft debent’ from abbut 8700 feet after. an-

indicated lopse.of 6 minntes, .. The descent centinued ai“an increased rate’ -
until the alrplaneﬂhiﬁ"%he Eround: (50060 febt zbove seailevel).. Since thé®
1ntermption of- theniescent groph: was” evldenced by a: complete discontinuity
of the line, it is dsstmed fhot this Wwos the reswlt of lag ot jarring of {he
instrument,. or both, “ad’ thit. the:dewgeiit from.19;200 feet to the, .ground *
ac‘tually wig without mejor intepruptien, - It should be rcted also. thot o

L.dtatément was mide by’ *Eleutenant. Ge.rdner wh:Lch would 1nd;1cate that there’ was

FE

any such interruption.' The .bime:. soale.on the, b&I‘OgI‘u.ph card' was; too: smedl’ to
make- ac_curate reasurements. of . the rate of descent F\mthermore y- it appsars’
that cohsiderable :mét.rument lag: existéd “which would also affect . thednters
pretatién of the:card. Therefope ‘any - measurements made from the bexograph-
card ‘mist be, cons:.dered g rough -estimate only, .. The avVerage - rat.e ei‘ deseent

was’ t&n.ts estmated to have been ..around’ 2000 feet pen m:mute. L ._g_;_ s =_;== .

Testmony of G k. A. 1n3pectors s who assisted in removmg the bodles 5

”-mdieated that First Officer Lee had occupied the. captiin’s: sedt on the: ]:ef‘t

side at the time of impect; Copilot-Trainee Soule had occupied the- first’
officer's sezt on the* right; ‘while Captain Loeffler had been in the companion-
wey, eithdl seatéd on the jump seat or stunding, This indicates that either -
the first officer or the copilot-treinee was piloting the aircraft at the

time of the cceident.
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ANALYSTS OF EVIDENCE

The results of the examination of the wreckege pointed quite déflnltely
to a fallure in the air of one or more elements of the airplane's structure,
.,Tha Qorafiltn.on of. the left wing indiected thct « fullure of the tip. occurred

_prior t.c 1mpact of the ulrplane with the ground;: This conclusion wusé reached
".on_the basis of:a . number of . significunt-clues. Flrstly, the ‘break:along the
_umg chord ev1denced by predominantly tensile fdilure.in.the bottom skin,
' alndlcated bendlng of the tip in the upward direction; It is highly: improbable
’ thut such a mode of failure would have resuwlted from impact when the inertia -
of ‘the mng tip wculd tend to produce downward . forees, .- Secondly, ‘thers were
" sbsolutely no signs, of the. tip's contact with the ground, :-Although thé ‘5611
"'&t the scene of :the wccident was very. light in-texture and free from stones, -
it seems 1nconceivable thet: the wing tip could have struck the ground without
, ‘suf'fermg S0me . scratches from contact, or without lesving particles-ofisvil ot
.'some of the numerous rivet heads,. edges of* overlapped skih, ete.,.t Finally, the
.. very obvious patte:c'n of oil spots on the wing is significant, - These 0ol spots
;_a.ppurently were the result of damuge to the engine lubricutamg ‘s¥stem incurred
_at the time of 1I:']pd.ct Their location slong the span of the left wing -indi-
“cates that. almosL, Ainstantly ofter impect the tip was in & folded positidn on
. top of the wing, ' Additional clues found in the examination of the: wreck‘age
alsc. supported the contcntlon th;xt fu:x.lure of the left. wing tip dig: occur l_n
the u.lr. . :
No 513115 Were f..‘ound uhlch wculd pomt to. any addltlonal fc_:l.lures: cf 't.he
1_'w1ngs Ain“the’ ,911:, _excep,t perha,ps t.hat of the m.ght._ylng tip.  Since- this: wing -
_.hit, the ground more violently, and the: tip sustained appreciable-damage:from.
" eontuct With the 'g;rcund, it was d:;.fflcult tp.ascertain: its condition prior to
. impact., chever, the faet that it wos found detached from the remaining por- -
" tdon’ cf the ;wing: panel anci had relled over a.i‘ew times.after the original .-
'_1mpc.c£ i8s regcrded ES.. s:.gnlf_lcant :Had .the .wing +ip,beep.intact before hitting
.. the grou;ld it is. 1mprebub1ze that, it would: have, sustained damage of .the.type.
';;actuclly mcurred by ccnt.ct with: the grcupd It is entirely possible there-
fore that the. mght wing &ip &lso:fadled in. the airj although there-is less
‘,__evldence-sto that. .affect tl’i.un exlsts -for. the fullure cf* the left w1ng‘ tzp,

. i study of‘ the ccndltlon of the t.uil surfacas, a8 fcund after the aee:.dent.,:
~ led to the belief that the hcrlzontal surfaces also hed failed in flight.
-:Althcugh -the ev;dence An -this respect wesingt qiite so:conclusive as in the
case oﬁ Lhe left wing tip,. nevertheless it was su,ff‘:l.cient to uarrant furmer
;_':tor, parts of th1$ assemblx rwere subm:.tted by t.he Board to "the Div:rsmn cf
Metallurgy at #he Ngtiongl  Burec.u-of -Standerds. : The Bureouts findings confirm
..the concluslon thut the.right elewvster had- i‘ailed prior-to impect with .the
_'grcund :mdma’c.mg f“urther that the failures were: the regult of- exeessive atr
:loads j/ imposed on the-structure, and that no signs. of :fetigue were noticed

in the examined purts._ The Bureau of Standards' conclusion .that the.right
_.ale\;atcr had. failed in flight Was . Jbased -on -the fuoct that both up and .down forces
. of’ ﬂppreclable magnltude ha,d actecl succesmvely on the elevator. The Torces
An the up. direct:.on dei‘lected the elevator torgue. tube; broken. in two places,
_"through a. tctal angle of over 30%, . shich wauld. not be: wxpected to- -happen if
_the forces were due. to, _lmpact oi‘ the structu.re with the ground, . |

i/ Mair loads" »are the; axternal forces imposed upcn the alrplane by
_Tesson qf 1ts mcvement 't,hrough ‘the giry - 71

[
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Three other recent cases 4re known wherein” the w:.nga of s:unilar ‘models
failed at the same location. . . However, none of these, was in schedule& glriine
operation and they, sesmed, u.nder eirtunstunces whlch ,would -not be’ expected in
sucl- operatlop., In' at’ least one. of these 08868 the speed "of the qirpltme at
yhieh i‘éilt;re ocqurréd Wis, in £XCE8S. Qf narmal,._ -Tr €ach. _1nstanca the:pilot
wﬁs pblé to” control the. a1rplgm suﬂge;eny}gﬁm ‘effect g safe landiag-

.. From:thtese’ expﬁrlences and’ from’ anéljr {84 appears that such failure &f the
-"'t‘_' ‘structure in this type'at craft may resul el ther from air loads occasithed in
%nqomtering gust.s of extraordinary :mteusq.ty-, ot from vmlent uge of: the

v coni:;‘oa.a. In one.of these three mat&ncas, -the stabillzer also sustamsd glight
amage, insuff;cient however k- rendér the surfaces’ moperative. This damage

~* wag evidericad by wr;mklrlrf& of the: bottom skin: alohg & line almost’ identical

Yo the - d:nagoﬂal line 6f' fallure found on’ the stdbilizer of the Sub;eot giffe
f‘?‘_‘c&raft This "is considerdd’ qu:.te sigmflcant inusmuch ag it iden‘blfj.gs -this
- pa failire with afr Toads rathér: then with, {mpact . 1o&ds, thias st;pport.ingP

ther the' contenhon of stabilizer: i‘ailure in the air,. It also Andiestes

‘Ehap the - lme of least strength extehds from. the frm.llng édge p‘i‘ the B"tabl

wa i

EhE 1ﬁer a.t rts rcmt t.e tl"e leadlx}g edge nea_r. tbe :tlp .,g.;,_ Mg PR

L1

e

T s -

gl In studylng the farlures in the' rora.zcutal surfaces, 1t appears ‘mich more
prob&ble -that the -dnitial failure, . o1 fullures, occurred in the stabilider, and
© ibat. he Failures -in the Tight elevator were the result -theréof. 4s desapibed
previously, both sides of the stabilizer sustaiféd breaks suniying approxmﬂteiy
chordwise and located adjgcent. to- the fuscelage.-. ‘I‘he bma}c ohthé right: side ’r
of the stsbilizer was moz‘e prm:,lcunbed bnd s this side’ dlsg ,guskained ‘sn addiiardn~'
.al mujbr fracture mnhing more. or: sless diqgonduly, stqrtlng ‘ud the inboard O
portioniof the rearospirt-an: end;ng e f A point outboard npur-the leading édge
Tﬁq fppearance, of dhe o' descrlb.ed bi"eu,ks oni the' ‘rig hi: side of - the. stabillzer
s, son‘s:tstent with the: assumptlpn that tbe stqbllxzer flrshﬁailed alongz ha
diagonal fracture .in the downward ,dareotion, wand ‘hhat é, 5}.1bsequen‘t fujlure: % '.
ococurred. ir- tﬁe upmpd ﬂirec't;op alonk “the' chgrdwrse i‘ragt:gwe, Buch ‘a.sequeniée
of g;rents ‘ean be axpgg.teﬁ &urmg a. pull-up é/ ma.neuver, Suf,fj,mently severe te
infpose loads in excess~'cs:€' ‘the d,es:».gn, R

'I.‘be fuilure ci‘ both tbe left uing tip und ithe rn.ght st&bﬂlzer are of.‘ g
cheracter cénsistent with air loads: ismposed “during. igtsevere putlsup, - The: o -
_coineidence of two-sepurute ‘eldments of e airpleme’s strugture failing.et .-
the, same -iime’ g unqsm;l thétefore: mnmderatmn was ‘given to the pdssibilisw
oftths fojlure of one.of “then” cau%lng the feilure .of the other,: "HOWOVET .00 %
enalysis:ief - the probable sequenc_e oft- eveénts, _in such 'n'tase seems. to- preclu@e
that suppns:htian It is aifficult .to dhapine how u- feflure ofone; of gen .
both wing: tips) In itself:éould cause subsequent faflure: of any. part-of the’ \J
.. horizontul tuil swfa,ce,s, sinte the Ioas of the. wirg -t:‘i.p area yould not be -
 expected tarhave wny. apprec‘iabic tendency td, alter the Jongitudinal 1a:9c=a
. of forces on: the a.irplﬁne SR 4 1s &also’ lnghly mprobable that the: fmlure of
- .the horizontal surfaces could have Anfhdenced .to any:- parked- degreethe fsrilure
of the wing t1_'ps " The f&iagonal fracture of t.he. ,rightn s"tablll%&ri épparenﬂy
- resulted. fros: maneuvering‘ own loads:ont t‘he c;utbo@,nd pdrtiom of the- élawza;hnr
-and the. Tear portmn qf ~the stﬁbllizer! fiBET thE}'tlwp.\ Con,sequentlymﬁ& diﬁ'{qr—
4ion of the: fﬂlled sisbiliver would husve the, ei‘i‘ect “of ‘&n’ increased Bngle nf
(YR “pu.ll-up" a6 mscd hefeln, .refers-ts “the, rapeuver ¢f the adrewrt,
" regurdless o whethep: it 45 the result of \ perption it ‘the - contrdIs. by
the  pilot, or whether itids gansed by some external forces actin;g on

‘the ‘gircraft, _ oy . ‘ - 2




-11 -

. attack of the horlzontal tail surfaces. The, resultlng up loads acting together
- with damplng Torces’ mlght eXpldwn the fsilure in the up direction of the stabi-
lizer-at the fuselage, “Ttie latter fallure would cause the horizontal surfaces
“to lose their efiectlvéness “thus upsettlng the 1ong1tud1na1 stautic baXance

. and Inherent stablllty of tne alrplane Accordlng to the loading records for
" the subJect flight tHe denter of grav1hy was located ut 243% of the MAC,

“In this ‘condition it is-hlghly xmprobable that loss of the tail surfaces would
cause the development of sdditlonal up 1oads on the wings; but rather the
‘:reverse. ‘The center of pressure on " the dlngs belng aft of the. C.g. at all
‘mormal’ angles of attack, a diving rather than a stalling tendency may be

: eXpected From thé ‘above discussion it is concluded that, the wing tip and the
horizontal tail surface failures decurred durlng the safi¢ pull-up maneuver
k.(mentloned by Lt Gardner), ‘and were not dlrectly dependent upon one another,

. The de81gn of’the DCB ‘and simllar model wlngs réveals that. thelr‘strength
_ls sufflolent to w1thstand the maximur air loads that the alrcreft can normally
he’ expected to encounter, but that the first to fail if the deslgn loads are
" exceeded will be the structure just outboard of the wing tip connectlons, i.e.,
dat the p01nt where the subject left wlng actually falled

The condition of the +ail'surfaces'after the accident'seéms to indicate
failure in the «ir.at the time of the severe pull-up., The fact that the air-
plane went out of control and remalned g0 after the pull-up, contrary to the
saf'e landings experlenced in the other three cases, also suggests & loss of
 coptrol, which would naturally result fron a failure of somé part. of the tail,
Purtherzore the use of flaps durlng the descgnt suggests that normal longi-

tudinal control of the airplane vas no longer avallable It is possible thut
the crew endeavored to restore 10ngitudinalpequilibrium by the use of flaps,

Altbough in v1ew OL‘dll t}e evlderce 1t appears hlgkly probable that the

suublllzer and eleVutor dld fsll i flight the EXuCt cause of “the failure
is not cleur The struoture of the horzzontal sdrfsces of the DE3 and similar
models hes” been d651gned for 1bads Sdbstdﬂtldlly in ‘exgess of those which the
Regulgtions require this type of” civil alrplune to' Sustaln. Specifically, the
,horlZont&l Stabilizer is duSlgHEd to uithstund llmlt load (neglecting the
factor of sufety) whlch,WOuld ¢OTT spond to the exertlon by -the pilot of &
foree of 380" pounds on the control’ column, ‘provided’ that the uctual load
_dlstributlon WdS in’ exuot uccordanoe ultb the: conventlonal distribution used
in the stress dnuly31s " Such & loud, of course, would be be}ond,normsl
strength Thereforo, “Lhs stdbllizer iy oon51dered sufflclently strong to
preclude fullure L85 resul% of “any. action’ on the pert of ‘the pilot, providing
no unusual and’ unexpected dynamlc conditions exist at the time. Since a
‘detailed exumlnutlon of the horizental surfaces ‘did not revezl zny weukenad
~ condition of" the structure prlor to the accident, it should rot be expected

to fuil during a pull-up, even one sharp enough to couse failure of the wing
tip.. It is rcasoned, therefore, thot the stgbilizer having actuelly failed,
‘there ex1sted durlng the pull-up forces other than, or additional to, those
nermally ‘encountered 'in .such a maneuver " Various theorles huve been explored
fo explsln the pmesence of suoh forees. T -

ot



-12 -

: 'An.unalyswh@,{‘ the weuther prevailing in the v1c:1.n1ty of Fairfield at
the ‘t;}me' of ‘thec &mc&.dent does ‘notrindicate. .conditions conducive 1o turbulence,
Except for Todead s ground fog ‘héarSaly; LaI'e C;Lty, ’_Lhe ‘ceiling and visibility
were, unlimi ted’ along. the, fl‘i.g'ht: pa‘bh The 3ir miss was very. Stublé And 2
precludes Ty probebility of Trop! comreq i1 rehtsi: Only milg mecﬁanmdl
t\_@rbulenCe ¢ould hive- resuj.tef? : .tﬁ ghi terrain as the wind veloerlty .
wes Very Light up: io ‘the"he:L Tt surrottriding mountwins, There'Ys mzi -
ev1den<:e of udnd- shear turbulence. Considerlng uIl of ~the neteorologzcdlq i
fuctors, thera uppeers | to be “horeason, to, believé thit the. airplane eoulds have
<heen subjected even to & smg}.e solated gust of* ﬂui‘flclent severlty !ho. th
cause da.m&.ge. to the s't.n‘tcture.-r- e . ) .

L . - . FIE S

, “ The problem of forced vibratmns m‘.‘ the t.u,l surfucc,s, simllur in erig:m
;40 the phenomencn ‘commohly térmed: "bufi'etlng“, wes: given Quref‘ul stud¥ys unr
Iz Mefe'rence wes mude to the British report ofi ‘the motable. acc:ld,ent 8t Fﬁo@h@m
”I:,ngland {Juily;. 1930), @nd to . the various subsequent technicdl ‘studiesef #het
ca?se Recordmg to. these Studies, ,"buffetlng" i which ocecurs -on most airplunes
“hear “the'stalled. attitnde and results” ina hlghly dlStuI‘bEL:I flow of air aft
of the wings' tra:.lmg edge meybe of such hé gnltude as t.b 1mpose appre.cidble
vibratory deflec‘clors ‘on the ta:_l surfaces IR

The DCB 1srknown 5 devélop :normal "buﬁ'etlng" Ahen the' alrp‘luﬂﬁ i placed
“in B ne&r‘l'y stulled. attl'tude. It hes d-lSO beén:-éstoblished: thut under certain
r condftions:this, "buf‘fetmg'“ 'may* become quite pronounced fhowever, i87no cas ™
“known to: thre -Board 'Hiive by vz.bratmqs beeﬂ of éuff'i(:lent ma.ggnt&de tnd gause -

seridus damage sto ‘efri"e'r"e-.:ﬂt ) : . .

.:* =7 +- ' 3 N i ;
The normel "bu.ffeting" cand,itio,qi, being d;rectly cormected m.th tha-.

) &1rplune s stalled attlhxde ockurs,it. _comrpum%ively s;Low cpeeds, dnd t.here-
fore the vibmations of the teil are confined %o re:sonsbie smill® ampl:t_‘l;qgles
c.whiph, in’tden,; »do__nq't fpose \inQuly;severe stresses on ‘the géructire, -
F&mthermore, sats slow speeds the *uspad mqneuvering ‘loads..on . the tail are

:,.-_-f,-. re‘lat;wely sma.ll,,,so th;t thet combmatmp of - thé:tuo;s ccm be expected 10 be
{361l within: the .Btrﬁ.nﬂ‘th LVimitsrof.. the ﬁtructure Jhwewsr , if an“cirplane

‘_ whi]fe"i‘ly‘i'n‘g’ &ty 0 ;Li', It sruising, spéed is suddenly placed in bvstalled
attltuds, -the "buff 1rig“ mgﬁt s eecentisnted s o, mduce stresses An the
tall struc*ture, yhgch whe_q -acting: sa.multaneously'wuh the mineyvering stresses
" due. o gust, o palleug “{iowlad icanse. fqlluI'E -Buéh! JL'3(1:Lgh speed hifféting® is
.ot necessarlly &0, Anhorent’ Feature of any perticular. model ‘airplamei-.but may
pqsslbly deeur-in- isolated chged ungér, an Ursuad: comblnatlon of” Tlight
co;;dit:.bns. i Sueh: cqrdlticms ‘dould have existed at the moment of -’p!ﬂl-ﬁlip durin
_the’ subgect acci;ient., ‘I"‘le ‘Faet: that, some vibration WES, preserit dhyiring : the
pnil—up is: suppcmted h_y the 'ﬁes;timony of’. Lt Gardnery . w‘f;o descrlbed “the action
of the &1!‘])1:3113 “Ssy J AN bagmnmg 1o ‘she ke z;,tust a. 11ttle blt R e

»»»»

PRTPRIRIES I3 ’ehe unusuzz.lly ek stresse;a or:; g horizoxr‘tq.l t&ll suri‘aces durlng thie
ptﬁi-urp wei'a net dug’ ’t:o i go=-called “hlgh speeﬁ bai‘fetlng" comiltlou, it is
"5t311° possible that’ some bther ﬂomnlnatlop of zir dloads. eXisted: which resulted
in a condition severe-aough ter QauSss. ‘Failre of tl;e ,stablllzer.' JThe- horizone

tal tail structure is designed to. w:.thstmd’ the ‘adrs lGu-dS that would -be '

LR )
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) expected under reasonably unfanoruble fllght condltlons, 1nclud1ng the loads

due both to gusts and to control forces: ‘It’is possible, however, for the
aircraft under abnormul circumstances to be subjected to a combination of high
_ 10udS as & result of whlch stresses of unusual severlty are developed,

The air lOud dlstrlbutlon over the stablllzer and elevator is de;mndent
not onlj upon the prevalilng flight condition, but also, to some extend, upon
the shaupe of the surfices und their location with respect to other par+s of
the airplune, As a COTSEqULNCE, even far the same flight condition, the air
loud distribution will vary with different aireraft, For design purposes,
simplified dlstrlbutlons are conservotively esstmed, It ds. concelvable,
however, that the assumed distribution mey not be conservative for every air-
plene end every p0351ble flight condition, Unforeseen circumstances may result
in.4 variation of load distribution on the surfaces, sufficient to reduce the
appurent mergin of safety by & noticeable amount without inecreasing the totil-
load ‘beyond thit for which the structure was designed.  The location of the
dlhgonal fajlure in the stabilizer indicates that a considerable down load was
actlng near the tip of the elevator, or more probably, on tbe outbhoard portlon
of the stabilizer along the reLr spur

-Whether the stresses Whlch caused the fallure of the horizontal surfuces
wére dus to "hlgh speed buffetlng",fu coincidence of*-high-ioads, &n unusuzl
air load distribution, or & combination:-of wny of these, the Board is not whble
: to- state definitely at the prGQEnt time. In'cny case, it seems upparent that
the stabiliger falled un&er flight conditions which cannot be expectea o
occur except 1n.very isolated cages.. -4 study. of-this problem is being contin-
ued oy the Board ulth the hOpE of obtuinlng more deflnlte informution. ’

. . The testlmoqy of L. Gerdner regardlnc the events ublch 1nterrupted
unprmal flight of: Jestern #l is 'ih close ugrieement with othér facts disclosed
during the 1nvestlgat10n hls descrlptlon of the viclent pull—up is espec1ally
valuable evidence becaLsc it confirms ithe condltlonscex15t1ng at 'the time the
wings and the horizontel surfades fiiled: .<Obviously,- the importdnt questlon

is the reasson for the pull-up, which, in the opinion of Lt, Gurdner, Was
abrupt’ ‘enough to develop lozds in excess of 46, The airplane either entered
this meneuver as & résult of some action beyond thé control of the crew,-or the
pmll—up/due dlrectLy to the eperatlon of the fllght contrels by the crew.

A detalled eyamlnutlon of the cbntrol system dld not indicate th@t it
had been malfunctlonlng &t any time during the flight prior to the &ccident.
Nothing wes found.whlch would leid to the belief that there hed been, from
within the aircraft, any interférence with its normal. operation, There were no
signs in the- wreckage of collision with a bird or with cny other foreign object.

Investigation of the records of civil -und mili{ury'trafflc control wgencies
revealed no evidénce of any other uircraft, or free or cantive balloons in
the vlclnlty of Feirfield. Despite the faet thet a diligent search revezled
no such evidence, the Bourd nevertheless is fully cognizant of the possibility
that there might have been an unrecorded aireraft, derelict baljoon, or perh.ps
a large bird, the collision with which the pilot wus seeglng to avoid by the

;mll—up.
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Although when inspegtéd: ther the. ucc1dent +I € fllg,ht recarder indicated
thut the sutomutie &p‘-lpt hyd. 'AG L be,een ins op»ruta@n “toany “time durlng the :
fllgh’toj‘rom Sultrl L«.icé‘CJ.t} ,,n{.verthelebs ‘ecnsideration was givea (9. the engage~

t pent, of “this deyicé; fnadvertently indexed for. clln*b,‘uftﬂr the u.lJ.Tpli.JlE had

'Ett,*med leVel flight) "Powevor, busts: cénduc’tea by the Douglas' aircraft

: -Cd)mpuny t6 establish the, vmlencé‘ {yf, ﬁ&le pul'l-Ly o wvhich. the: uiralune would
ibe” subjected in, 5tmh>zm even‘t, showed thet the ;ccélaration did. not .exceed 2G,
Thl,,, obvlously waaid nevt .gause’ f‘ullure, nf e ‘_;r-‘th mng or- the tc. 11 surfaces,
K N . [

. It is not; known wf"ethe; ot no’c the pr‘esenc:e crf the f1r5+ Offlcer and the

mpilmt-—tramw in thE" ta:o {);L].Ot septs gontrlbu tett in any . wey: to the acca.dent

i Theré is ot least o poss:Lbl ity thet hadithe cuptc.ln, ‘with his greaten exper—

: énce, been® ut the contr-ols, be- mifh’r ‘have elﬁ}mr prevented theiccident or
iﬁinlmzed tre resu?ts ThlS k‘owever la.eq wdh:m the reulm of speculuta.on.

A

X hs W result af t‘ is acc:l.dent J.t w;.s reveuled thx_.t tbe term “Droperly
*ﬁquallf_led compny perSonr\el",'-u.s it appears in Scetion 61,7602 7/ of the Civil
'!ri; Regulutions ‘hed ot been- uniformly. 1nterpreted Subsequent tc this:
uCCliLIl't ‘tho' Administrettr mude it ‘clear thet .the. 1nterpretution of this-.
*Sectlon would render .ny compuny employee 1nell,g1ble to. occuny & plj.ot*s seat,
woF t0 menipulate the -conirols-of & sc‘eduled cir carrier aircreft in flight,

unless and untll he wis 1igted: dS a’ pllQ'l‘ " the Operqtlons Spec:tflcatmns
of‘ t.be COITIPQ.HS".-‘ An_,r umb.Lgalt;; 1:1 +“-'._su‘c3ecf Sech—.on would e ellmwnateduby

The exc:.mln;,.uon af t.}“e wreckuge oints’ conclus:l.véiy to & fa,llure in 'tI;e
BRI of‘ t 1% alrcraft's "«‘trncture.. "fhe una]_ysm of L.hB eond1t1 on and of t}"e type
_ rlg]:t sthle.lzer hu.d Lulled du:nlng pulJ,—up m&meuv,er hnti thut the \ung fallure
wus also :cons¥stent, with pullcup Foids, :Noiindicitiefwes found tht the. -1+
fallure hud beei' due» 1" un"‘fzdecht of* mute o S B oy ‘wor‘mhrrship. , Furtbemor.z R
r;it w.s (..scartuiqezi jduf “the demgq strength oft: 'bhe gtabilizér wus such us to
requlre mOre thun 4 normed force by the pilot to cunge:fuilure in a pull-up,
provided ihet tm: airitoad C(,ndltlf}ﬁs du.rlng ihe rull—up vere s an‘tlc:l.p&t.ed
in the d,emgq rbqu;r“mgnts In wiew of the above it is’ concluded that duré:ﬂg
the au‘bject pull-uo unusin.d’ and abnomJl}c high sir, lOudS prevaﬂed but. the'.
mwledge of their ori gln und ex;.ct nmu.rf, ;5 lmltsd L:t the present tn;:e.
PR Ve

R

m—‘:_-'

L

7/ “Sﬂcta.an 61.7802 ‘via:rnpul.—..tlop of cén‘trols No piersm-n, otl‘er thun o
- first or-.second pilot, shall manipulate. the- cohtr@ls of an an- carrier
'a].I‘CI‘Qf‘b shile in scheduled; flight: Frovided, That at-thé discret.mn
.of the first pilot suth res’rrlction shall not dpply 1o autho.rlzed
inspectorsof the A@nlstrutor or to. properly uallfled company
personnel orf ‘PO-- prgperl quallf:l,éa@. personrel o,f othx—;r 2ir ‘garriers.”
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Flndl ngs

1l.,. The accident occurred 3 mlles southei.st of Fairfield, Utah &t about
1:22 a,m, on December 15, 1942, and resulted in fatul injuries to 13 pussengers
- and' 4 crew merbers and serlous 1n3ur4es +o 2. passengers

: 2. western #l originated ot Suli Leke Cl+j, Utab with Burb“rk Culifor—
niz es ite finul destination, It departed from Sult Leke City Alrfort at
'1 05 & Ly haVlng been- cleared to Qurbanf, in zecordance- with ¢ompany - prccedure

3. =t the tl*e of the wccident ueutern eld a certificate of public
:sonvenience and necessity and an ir: cerrier operating certificgte authorizing
it to conduct the {light. Both certificttes were currently effective.

. 4. Captain Leeffler and First Officer Lee were physicaliy qualified and
held proper certific.tes to perform their duties on the subject flight.
Copilot-Trainee Soule. vwas properlj qual¢fled and authorized to funciion in such
‘capacity.,

o. ‘ihe &irci"uffn, “ Dougl s JCBL, NC 16060, was currently certificuted
&s airworthy at the time of the accident, .

6} The evidernce indicated that the weather conditions in the ares at
the time were satisfactory for the f£lipght «nd vere net a contributing factor
to the weeident.,

7. The &irplene epparently had been properly muinteined and there were
no indicotions that it was not in en uirworthy condition imrediately prior to
the accident.

} P v
Lk b T

8, -There was no indication of mechenicel failure of the engines or
propellers,
9. The operaxlon 0: Jegtern #1 was norm.l until ubout 1:22 a.m,

10, Horm@lpfligit'wau usppurently interrupted at an zltitude of 4pprox1— -
motely 10,200 feet by o fullure or the aircraft's structure,

13. A subsequent study indicc<ted that the left, or possibly both wing
tips, wnd the horizontzl tail surfuces had fuiled during & pull-up us & result
of air loud conditions which were sufficiently severe to impose stresses in” =
excess of those for which these purts of the structure were designed.

12, The first officer wnd the copilot-trainee were ut the controls at the
time the wirplane struck the ground while the captein hued been in the companion-
way, elther seated in the jump seat or standing,
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CONCLUSIONS
On the busgis of 2ll of the facts, conditions wnd circumstunces known

to the Bourd at this tlme 1t is. concluded tliat failure of the left, or
possibly both wing tips, and of -the: baflﬁontal te 1l surfuces oc"urred in the
air during & severe pull-up, Hdwever, 1o . def1n1te conclusion cun be drawn
from the eviderce as to whether the pall-up ‘Wes caused by operation of the
controls. by - the ‘crew;«o% ly some-other forces beyond *heir control. Iue to
thie dbick of eny vpleusible theory for the Lut+er, it seems more probuble that
the maneuver wus initiated by the crew, possibly in wn dttempt to aveid-"- -
collision with « blrd, ano+bﬂr alrcraft or some object whicl they sew or
thodght ‘the1 saw S : : :

7 PROB&BLE CAUS : 'Fuilure of the left, or possibly both wing tips *- -
end of the horizontul tail surfices cs & result - --
_ : “.of & severe pull-up.which ceused unusucl. and
e 0 0 L ebnormully high edir lowds, The reason for the nullh
- up muneuver was not determined. . o

"¢ APPROVED:

/57 L. Welch Fogue "
L, Weich Fegue

s/ idwird Wurper
- Edward Warner

./s/ Earllee Brunch
" Harilee Branch

/q/ Geweld E’\{dn
o OS\J(..ld 1{"' _!:l

/s/ Josh lee
Josk lee



