Docket Wo. S4-95 - . - S File liow 36LO-UL Y

- Anumber of persons near Hanfo

 forming thundcrstorm ard some heard

" thereafter, parts of the planc iore

he overcast which vias gt zboui 150

“free from its chute and appearing a
T 13ousd by

“Vob;ect gseen, This was fell
ot

1T o
S CIVIL AvuOIAU ',S',B'O.'ARDV
" ACCIDELT II*E‘J‘I:STIGATIOH REPORT

Adopted: January 7, 1946 - . , . . Released: Januur; 15, TQLéf

TRAVSCOUTTE

TAL AL T ESTERN AIR - h'nw_'_) S'Ii:“C"‘i':al

T7a'ls Flight 8 of lNovember k, 194, failed structurally in the
air near Hanford, Calif orru.a, vhile on regular transcontin -,.':tal S
schedule from San Francisco to e York. A1 21 passenzers and the -thro

crev members vere killed,

Fiight 8 ¥%as sbnpdjlcd o depart *‘roﬂ San TFrancisco at
1500 BT/ bub was delsred anpr oxlmatc ¥ one hour due teo the receqsztm
of certain small repairs. These were nads and certified o be

=]

satisfactory by a Civii J-Pronautlcs Administration Adr Carrier ,
Liaintenance Inspector and weore in neo vy naterial tco the accident
vhich felloved on the Flight. At departore the plans vwes loaded
with 171h pounds of m and baggaze, L10 gallons of fuel anﬁ 21
passengers, of vhom 20 were militery personnci, Yotald veighid at
the time of tole-off as alvost exuctly tule il 25,200 pounds
alloneble, and the lcad was . 'sl,rﬁoutca progerly. '

Flight € took off at 16_00 and proces_adec‘a sceording to plan to
a crulsing altitude of 10,000 feet for Burb"“k on an instrument
T

clearance. It reported ¢ver Fresno on uch. Fule eruising at 10,000
feet and estimated Bakersfield at 1735, At ?‘2 the -

contacted by tqe company and given & routine Tessis

~acknoideaged, Thereafter, at in_‘benfals of & *c,f.r:ifz"?'
“unsuceessiul attemptb '.-;E.re made to contact the fliighy

did the captain report any ¢iffic “"‘ty Tith tho airgl

i the veather.

the airerafi. The main portion, comsistin:

J,/TG_ Time ref rod to nersm is P cluc war end rascd on e
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the pilects! compartment, right outer viing DaneL, the engines and
.L

the landing gear, struck the ground in an attitude slightly past
vertical and burned on impact.

The main wreckage vwas concentrated in tuc areas approximately .
1/? mile apart althcugh small parts were found as far zas 3-3/1 w2 es
from the main portions,

4 detailed CXdﬁlﬂation ol the vreckege znd the airp&anﬂ's
maintcenance reccrd led to the foiloving significant conclusions
)

which are further supported in detail by ppendix I and IT attached
hereto:
1. The left wing had failed initially in a dovmrard direction

(with respect to the fuselage) just outboard of the ianding light,
2. The horizontal tail surfaces had glsc failed in fiight.

3. There vias no cvidence of a mechaniceal failure in any other:
part of the aircraft's structurs, nor in the controls, engines,
propellers, instruments or accesscrics cxeopt that which resulted
frem the initial fzilurc,

L, There vas found no ovidenecs thzt thare had been weakening
of the aircraft's structwrcrpr
airplane's nalntbn“ > had heor

5. Thsre was no evidence
6. There vas no evidencso

7« There wias no cvidence
flight. -

On the day of the accident an extensive 4oh1prﬁs
causing cloudiness and shoiers over the Pacific Coa t,,3
~its ccnter a short distance off Vancouver Isiand, [t OB
occluded front cxtended out of the lew preossurc center
Columbiaz, thence inte Idahc and Hevade, =znd then scutks
across the San Joaguin Vallcy north of Eakersficld to,-
near Santu “urla.

Intm:Sm=MWML-VM_Orm19 front moved slovuly soutkmard

“and had reachcd the extreme south end of the walley by the time of
- the accidont. In the noist polar Pecific air ma 55 north of the -
front a new low center formed aloft during the 4 ay vith & 1ino o¢'
comvergence across the nerthern portion of the San UOuQL_n ¥n+4”"

- This wras later carried 2s 2 sccondary r*c:::ld front vhich moved sow




Tqhich would

Tt v:as aleng the line of this socondary front that one or TEG.z,u
thunderstorms developed, The ons that is direetly associzted with -
the accident apparently reczched its most vigorous stage at :ﬁ;wt e
tiwo milcs north-nortmiest of the rein portion of ihe vwroeknize, This
local thunderstorm produccc scunall winde of 30 to 35 :
hour at ground levcl, rain imeot to have hoin 2.5 - T
not morc than an hour ané smc trovz squsil heavy rein -
and hail occurrcd in a restricted ares cleng ths pronatle fiisht '
path and ~.ithin thrce wilss of the lecation of the moin perticon of
the wreckzge,s Other ovidoneo n? corpaiation 1 cots thot the
top of the thunderstorm -.zs =t 15,000 te a,CCG z'"
the frf\ezing level betizen 9,000 and
of varying degrecc abov = lc
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entering 2 cumule-nimbus cloud, Hed tho nllots cﬂtcrcd the om mlo—-
nimbus cloud zot a high cruising spoed. duc, +0 surprisc, this. ‘oulu
incrcasc the scverity of the actien ¢fF nny gusts and turbulicnce
ecncountered.  BEncountering scvere turbulcnce in $this monner nlﬁnt'
have causcd tumporary loss of control during vhich the airplonc
could have boconc invorted viith the resulbtont inability of thc &1r—*
plane to rithstand structural stress it would nermally have with-
stood in a normzl attitude and specd of flipht through = curmlo-
nimbus cloud, - '

Inasmuch as this 2irersft oz o
a barographic device thel sutomaticzl
time, a detailed study of the recordi
both the rccording and the interpretation thercof arc given in
appendix IT to this report. This study rovesls that tho oirplanc

v.as undoubtcdly in an umusual pos n of fiight at thc momont of -
structural failurc and sas in 211 -aallzty inverted ot that moment,.
From thc study of this taro;raphic record and tho wrcckage, it must.

bc concluded that the a t' : ;

gither through turbu
failure of the alrplana

P
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o

o

in
it thereforc b’COWGQ EvJaﬁrt that structural Tailure oceurro
the airplanc was 1nvgruud_gnu ceriainly net in a normal

attitude, This being truc, scvers turbulcnce would noturally cause .
structural failure of the airplane whoreas it would bo 1np10 bablc
that failure wonld have occurred had the planc romained in a nomul' )
flight atiitude. The rcahcn Tor the eirmizne boecoming ¢nxcrtud,0¢n';
" only be surmisco. - L

i
1

- Bascd on a1l the cvidonco ava¢*gbL,, the Doard thorcioro’

1, The aireraft, crew znd air carricr werg promsriy corii

, 2. & sccordary front with thunderstorms vwas net prodicted
although shovicrs vworc cxpicted he @3 Shunds
storms hed beor aniticlipated sl

- 3. Normal flight was interrupicd vhen ihe airernft onmicrod
A cwmlo-nimbus cloud of uOﬁS‘thqblc inten ’

o "h.;:ﬁ cumulQ—nimbus7c1ou4 achcd
" the Hanford arcz ot approximat;Ly tlc

L}

©. .7 BL The aircraft was in on "%normﬁT attitude of Tlight, i.c.,
'rulnvcrted at the time of the actual’ str;ct &1 fatlurc.
b Tl‘o 1 1 z':mg and in ail probability the iail swiaccs flso

“fgllod structurall? from.shvcre turbuls RCT.
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On the besis of all thb cvidcnec aveilabic the e
determines that the probzble causce of this aceidopt was th

of the airplanc's structurc as a result of

important contributing couse wa2s the

the instent of structural failarc,

[ Y

invcrted has not boen dotormined.
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scvore turbulcnec, .3
Tact that thc nirplanc 1;:5'
undoubtedly in an abnormal attitude of flight, i.c., invoritoed,
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Investigation and Hearing

The Civil Lcreonautics Beard roco sived notification of the o dbnti
at approximatcly 1900 on Meovumbor L, 1944, and immodiate 1f 1n1tﬂ“tcd
an investigntion in acceordance wiith the provisicns of S on 702

oo
(2) (2) of the Givil Jcronautice ict of 1938, as amendc d

The Scnior .dr Safcty Investigator of the Board's Santn llonica .

Officc arrived =2t the sceng at approximatciy 030C, MNoverbor 5, He ,{- o
as later assistoed in the inv *grtlon by other mombirs of thoe Board's:
Safcty Burcau staff. ' : : o

Present at the ipcht*watior ang noaring wore roprosonte tl“CS
of the Civil Jcoronautics .dmiristration, Douglas Jircraft Company,
‘Wright icronautical Cerpornticn nnd Compony porsonncl, '

In conncetion with the investigetion thro Board ordersd a
Public Hoaring and dpulgdutbu the Chicf of the Investigsticon Scetionm
Safety Burcau of thc Bezrd, as resi‘ing Officcr, Othor momburs of

T
thc Board's Safcty Burcmu stoff participated in the hinring which
- > o

1

vias held in two scssiorns. Tho flrst convencd November 11, 19kh, at
Kings County Court :oabu,-hﬂufor Califernia, ncar thoe scenc of
the accident to hear ;oc:l Wi tnussvs. On Iwiuncur 20, 1%Lk, the hoop——

ing reconvened at the U ited State s Fost Office ard Court Heousc Boild-.
ing, los .ngcles, :

adr Carricr

v At the time of the accidont Trenscor wbinontel and tiestorn aif,.
Inc., a Dclawarc. corporation with headguartirs in Kansa CLJQ, i0ey

was opcrating 28 an oir carricr under & cortificots of rubiic con~ . o
venicnee and nccossity «nd on 2dir corriir cpoeroting cortificate, both
issucd pursuent to the .ct. Thesc cortificates awthorizid the compan
to fly persorns, property, and riail buthoyn'varlolh peinte. including.
San Francisco and Burbank, = S ' ‘

dqu
.
a

Flight Porsonncl

g 32, of - ﬂurn“r? : 11;;c¢u 4,
go 30, of Kemmoro, 3o i
of lorth HcllJ.och, Oniifs
officor wors proporll
for tho routa;

Captain ilford Thomas Bothel, o
First Officcr Goorge BEdward Smith, =
and Hostess lyrtlc Trone I3llor, agz 27,
compriscC tho crcw. The captain ond firs
cortificatod an thc captain was qualifio

rﬁ.&t__




.nirc roft

The airerafi, iC chlJ, vias I}Guglas u*'v_) memufactured in
July 19L0, It was soid to ,u-,i-,;.lcat} -‘_.rl“ nos who sold it to TH
in July 19h2. Thore is no rocord ef this airpionc hoving beon
invelved in any provious fecidint, In cddition o thoe usual minpor

terations, which inecluded ¢ o*nlz”nc::, with f‘*cts}:‘v mrintonanec

bullictins, the wing tips hal to.n roinforcid. i
13,167 hours with §75 hLeours sinsc lnst major ovr.:rh_
was cauippod with aright Cyclors G102 9CD hen.
Standord propcli-rs. Total 1irc :
16,327 hours, with 70 =nd L¢ hour
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ESCRTFTICH OF THE WRECKLGE -
The tail ssction, parts of the left outer wing 2], pi e.ccs o
of the passenger campartment, mail pouchss, per sonal baggage SRR |

and the bodies were scat er-ed over an ares of approximately one - 7
square miie. The main structure of the asirplane consisting of '
the wing center section, landing gear, right wing pancl, the
engines and the pilots! compariment romained 1ntc.ct untii it

struck the ground.  This unit struck the ground in a siightly yust N
vertical attitude, "‘-'?‘"‘Gd ting the. engincs several feet, c.p;rox:i:aately
"1/2 mile from the other wrackage concertration, A fire followed: i
the impact and destroysd the center section,. cockpit, con trois, .
instruments, and mest of the right "lapdirl‘;‘, gear, The conditien’ :
of the left landins zcar indicated that it was in a2 retracted posi- -~
tion prior teo impact. ' '

Fal

r » failures which cocurred in
the air it apncars that the left wing outer pancl fai Jed initia
in a downward dircction (with respect to thc fuselage) at stition :
267, (located jus the lam :iir--’? 11g t.} The panel
apparcntly shearaed off, swung back and agains t the und..rs:Lde of’
the fuselage, striking it at a peoint wuqt af't of the passsuger.
compartment door. The foree of the blow care from the bottom
and right side of the fuselagc. This oui er wing pamel, in. aﬂf"'ﬂ-—
tion to beins sheared off at station 267; becarc copsrated spans
wise between the front and. cent : 5 tip became .
separated from thosc two parts. ‘
to have occurred sz}.uscquc-nt to the ini
On thc wing tip 2 sharp gash ran chordwi
‘was caused hy one of the control cablics ir
the evidonce 13 not conclusive, -
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It is holisved rigw o
entire passenger cabin to shatter aélowing 'h-
cte., to fall to the ground. The
cither broken at thoir autaw“;a“ts 0“ cc:umirr*ﬂ
by slippage \..-I"IDU: h the buekles, -An analysis cf tho breaxs

- indicatced forces in an upward and forward dl"'DC ion,

T COTpart mm., .
ruddcr, f"",L.i. tio
TLTICE yﬂ_’l't. hiy

The portion
‘door and tho tail
the ground in one




tail surfacce had also fai led in thc gir, Thls ;:{11141'“ apnﬂ I‘ud _
to havc originatcd in the stabiligzers and possibly the cldvators -
due to forees acting in an upward dircetion, As .a result both
clevators and the rudder beceme detached. Roth sides of the _
stabiliger susteined major brosks at their roots as the result _
of upward forces, Thoy alsc s‘ﬂow-“a dofinite signs of a roversal

of air load, This was cvidinced by a diagonzl wrinklc starting -
inbeoard at th\, +ra111n" cdie and cxtending outboard tc the 1Lad1ng_
-Cdg - It vies net possitle to oséortain defind itcly vhetnor the

wing or the tail surfzecs failer first, but it scums nest probable
that both failures wire the result ef thc samc viclent air loads
and the interval of iims botweon thom was negliniblc, '
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LYZER RECOHD

NTERPRET..TIG OF THE FLIGET .

4

The airplane wae cquippcd with a flight analyzer. This an"lyzr*:b,
was adjusted to record the altitude and the radio contacts with
rclation to the £light time,  Tho Yaltitude® pcrtion of the reecords -
ing card has been rcp“oducf,:‘i =nd 1s attached, Extrorncous marks ou |
the card have been delcted from the f““of?ur ion to avecid confusiocn.

Tho card indicatcs norel opcration of tho airplanc from the
timc of take-off from Shn Francisco until about 1713, =t which
time there can be notoed zn abrupt gein of altitude to about’ lG QOC‘
feet, immediately followed by a long deseont, evidencod by 2 csr, ~
of irrcgularitics in the graph, - First therc wers two in star-cos'
(at approximatcly 96C0 and $20C foo ) wihcrs the doscont scamed
have been checked (or roversed) vith a "‘u,;_t"“'h,C”‘: dizplaccment
back along the "time" direction. The doscont contimmvod to aboub
BLOO feoot, at which sititude the graph indicates the beginning of -
a rapid ascent to an altitudc of $0CD feot, uccor"rhm.,a by a dis-l
placemcnt of the time cloment by cbout 1/32 of zn inch, Frem 9000
fcoet, the descent is resumed with an S‘.Ci"‘tlo 1l elight reversal.
of the time¢ cloment, 4t 7LOO fott, therc decurs a complcto dis— -
continuity of the graph, which is fin=2ily picked up at the cytrf"!e-
upper cnd of the card at an altitude of 8600 foct, from whore it
continucs to the ground, Duc to the offuct of time rc:vcrcal ‘*rusc:nk
on the graph, it is not possible to cstablish ouqnt—ltativ\:l} the
ratcs of descent and a2scent indicated in the last nortion of tho
graph. B

The two mest significant points on the graph 2rc the rovorsal :
of timc {(markcd i on thc rcproduction). and the discontinuity
{from point B to point § on roproducti on).— In ordcr te intcrorat -
this action of the:graph cor rccﬂy, it is cssontial to corrclate |
it with thc position of the flight anzlyzcr as it vas-located in
the airplanc, . This instrunment was mountod uprlght against tho 1efd
~wall of the fusclages, with the plemc of the card ond carricr coln 01-
“dent with the fore-n-aft plah” of the sircraft, The dowrward '
movement of the carricr, driven by clockwork, gives the time <le )
© oh the card, the pen being stotionery in tho up and down dircction
. and pivotad from above to swing with the changs in atmesphoidie. ©
prossurc, The gears drivieg the carricr have a smell emount of Dl-?y"‘
“which is apt to vory somewmhat with cach instrument; however, 3t 4%
- not cxpocted to cxcood 1/32 of an'dinckior so. The frietion in the
. cYocknork can be overcome by a pull ef zbout 1z pounds {2h-ounces)

[E R




Thus, with thce carrier and card woighing: 25 ounccs, it takes : -
about 10g tc displace the carrier and card along the time dircetion
to any apprecileblc degrce, ' Lo

With the above in mind, the signiflcance of points i, B and
C of the graph bocomes clear. First, therce is littlc doubt that
the aircraft was carricd frem 8400 to 900C fect, probably by an
updraft, This, howiver, was acecompaonicd by a roverssl of iimeg
i.c., by the movement of the carricr in an upvard dircetion with
respect to the instrumoent proper, Such a notion, with th

in an updraft, could oniy occur if the instrumert werc upsi

down; i.c., the aircraft irverted, Otherwisc the motion would he
inconsistent with the incrtia offects in 2n upcrdaft. Sincc the - -
airplene was being 1ifted by an updraft, the iogical deduction is ¢
that it was in an irmverted position a2t that time, .fter descending. -
‘to 7LCO fect, therc cceurs the discontimuity of the graph. Hot only
wore the carricr end card moved down abruptly, tut the penwas = - o
scparated from the card. s stated bofore, such & devrwiard move- - . -
ment of the carricr can occur only under ~n nccelceration of =t lcast:
10g with the force acting from below the instruncnt. The scperation
of the pen is nost apt to. cceur under icads from the face of the
instrument; i.e., latcrsl forces from the right side of the fuscla

p=)

[wh
-

Forces of 10g or rorc arc extremcly unliksly in a DC3 25 o rosult -

of air loads. Thurcfors, a foree othcr than that originating from

a gust or from o roneuvor muast have occurred at 2n altitude of 7400

feet. It is belicved that the force causing the discontinuity of
I0EC,

the graph resalted from the wing striking the Tuscd

a

S e




FLIGHT ANALYZER RECORD
TW.A. DC-3 NC283l0

November 4,

1944

CIVIL AERONAUTICS BOARD

ACCIDENT INVESTIGATION DIVISION

SAFETY BUREAU
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\ GUST VELOCITY e

\ NECESSARY TO FAIL DC-3 WING

A AT STATION NO. 267_
1o \ U,= DOWN-DRAFT, AIRPLANE RiGHT SIDE UP
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41L.LYSIS OF FUILURES

- In the subject fiizht the sborm arsa cncountercd in the v 1c111t; -
of Hanford was conducive to rather severs vertical displiaccmontis ;
of air, Howcver, there is no 1rd.Lc tion thot the severity was in
any way cxtraordinery, nnd it is thersforce improbable that there
werg doveloped, pariticuls .I'.LJ at the altitude flown, gusts of 7
sufficient velocity to cxecsd the 30-foot por secerd she "‘D-f’CAg{,G:
gust values used in the design of the DC3. This is espeelsliy -
true of the probable down zusts which orc not belicvcd ?:0 heve

. been morc than about onc—hzlf of the design value, ' .

-Taking into account i +he DC3 wing a2t
the point of failure, a2 r ; ed between the air=
speed of the alrplanc and the shorp-cdzud ¢ ocity neccssary -

to fail the wing 2%t station 267. '

From Douglas Ropert #992 (Uing Stress "u-:";sis for JJST): page
148 (dated 3-17-2%) the minimum margin of safeiy in co"lprcssJ.on '
of bottom surface at statien #267 {point: oi‘ i‘,al_mre) 15:739&111
cordition I1 (down loads on wing - relative to cirplane)s The o .
design load factor uscd was 1,86 corresponding to a V. of 330 fps
(225 mph) end = weight of 24 ,000 1bs, LT s

Thus the-load factor causing feijure would be:
-1.86 x,1.39 = -2,585

" In the uub,]ect ccu‘u,nt thec ;-1rp13.n'= 1eft SL.r Frangcd sco with'
a 25,202 1b, load., .Aftcr one hour and 19 minnies of {Yight when
-the accidént occurred the icad is- LSD.LI"’ ted to have becn roduce
to 2[;, SO0 1lhs. At this 1o'm the cquiva d.ont Jﬁo d factor for
failure would be: '
-2,508 % 2&,000/2&,5oo,= ~2.532
L 'I‘he COI‘I‘L,lwt-].Oh of this lozd factor with airspeed and Eu
_‘VElOC'Ltj nay bc prc.qc.nte,d b" using the usual empirical €X

cteszzat, 081,53 UV : where
L 5Thx24.03 -

: III _

.‘ y




21,83 is the wing Aoading correspording to 2,500 1bs.
11,53 is the slope of the 1ift curve (from Douglas Stre
1,08 is the gust coefficient for a wing loading of 2
575 is a comversion factor.

U & V arc the sust velocity and airspesd respectively.

From the above the follewing rclation exdsts:

A. The sharp-edged gust velocity, in o downdraft with the alrplane - -
upright, will be: '

U‘-L = 10,3103
Vv

i o

B. The sharp-edged sust velcecity, in an updraft with the airijlaﬁ-‘_e

upside down, will be:

= 11
UB_ - L»,:_U;?O;

Curves for U, and U' arc dravwn on the attachcd sheot; The
horizeontal line running T mou"‘l the 20 fps gust valuc is the
Limit of pro‘haH(, sust volecities encount y as ‘ ,
the design eriterio in the Civil dr o ulstions,

Referring to the curves ond asswning arbit rar:lv a 13—1“00‘{,
per second down-gust, it will be noted thot, in order te fail
the wing in a dowmvard dzre_ctlon (ﬁrcr@i‘t in normal attitude},
the airplane would have-to attain an impossibly high- speed,  Bve
~ for the design 30-foot per sccond down-gust, the spoed would ha
to, be. 2bove 300 m,p.h. which, although possi _Le, 2DBeArS SXLTe:
improbable under 'th{,'c1rcmstancc " This scems to preclude almcst
definitely an assumption- that 2 dmu,-gus* s'mcporstbé_c for the
wing failure, -Or-the othor lu-_nd_, it an n—g&st cguzl to-the dost
value of 30 feet per sccond (sharp-cdged) had occurred while Bho
~airplanc wag lnvcrt\,u the curves roviéal that failure could e
occurred at any speed sbove 150 m.p.h. This defini ;,—:1;; ‘indic:
a mich greater probability of the wing feiling in- Tust
the airplonce was in a-p inverted pos “tio“, and is-. cuﬁ,“_at nh Wit
the co:nclusa_ons roeochad fror t‘u cstudy of tn{, Tliaht JHQ 507 e

-

m

In studying. thc '-.'1:;33 failurc 'lt is necessary t¢ considey ’mc
‘ressons why the initial fz2ilurc occurred at stotion 56?,. _“rom ’_'L.,.
available design @ata, it appears that, ;bﬁ.-rdleﬁ of the dircetise
“of failure invel ved, the str\”'turc Yn the vieinity of te.uon 26?'
has zmple murgm o) rs:.fety angd - i o fro*" bcir? thoo,
in the wing,., ilthough this statzr:m* ‘is
given in the mamufncturer's sirecs. analyed
© ted indirectly &y ct;uc tc bs and thore L

-*:lthOhc,h a. Bﬁﬁfoot pu" sccor'u s.a:* ‘;—a&bgg 6&5’* _s .';:_-‘




'i;structurQW desizn with 2 purpese of i
point whore failure would be lcss 11hLlV tG roSL;tv;_

" that the setual conditions:

“static loads on the wing. =13
cxperiences on DC3 Llrplancq does not 1nd cate stthon 26? to-:
be critical, :

In gencral a nusber of reasens may exist for unprodictable
failures such as fiutter medss, concértration of sircss eriticsl.
under fatigue CODQlTlOFS, dynomic and inertial ciffects, and *hnornal
span-load distribution due to turbulcncc, It is belioved that
in this case the predominant factor influcncing failure at stztion’
267 was an abnormal distritution of air load along the span of 7o
the wings, together with dynamic coverstross opt to occur 1nrv;olgﬂt
gusts, ' ' -

. According to ros uits of the NWiCi's gust rescarch, there is

a great varicty of tipes of distribution refulting from ‘turbulent,
air, and these distributions are nct necessarily subjcet to
rational predictions, It is, thercfore, very probable that the
turbulence crnccuntored within the StGH?Q;ruu near Henford inflien
the air loads on the wirng in a manner imposing more sovere otrbssgﬁ
at station 267, ' ' SRR

Wing frilures on DC3. ord similar G KIow.
have occurred in thoe pmst, Those 131“ of a rmajor character,
werce all lecated Just cutboard of the -fnﬂ tip. conncetion, whi ch
was known to be the wenkoest point in the wing structurs. In view
of thesc fai he wing tips of DLR cirernft werc TClP;O”CLd '

ssing more strength than the original oncs, ©

, iv. However, although the ower-all:-
strbuuth of uhe w1nDJ uhﬂ has been ur%rr:nt1V'+hcrc*5ud it does
not ncecssarily indlceate thet the reinfereed wing tips render “the
aircraft safer than it had hocn pruv1ousl Brincrcesing tho
strength: of the wing tips the" ur1t¢c pcwnt may be moved to

- some obther location or the wing - under ceritzin onslt-eﬂs cf
air loads —,hnd tha +‘cal_i.u:(‘e &zt the now n01rtaﬁay invelve “Qr,,
" Serious consequcnces to the airplone ‘than if thﬁ‘wing tips hod

faileds It should be nobud that in orly onc casc of wing *Ap
failure kmown te-the Doard did the zccident rosuit in fa*él}i;i”
- to the ogeupants, and cven in this instanco o ¢ '
the finel ‘crash, . aspparcntly, on the DC3, the ioss of
tips, even if foﬁloWQ iy

\ "!"
4

3 by thc loss of the nileren
“necessarily render thié cirplanc cernplelc l;runco,
" is probably not the casc if the wing. failure ce
:bqa;d of the wing tip connecction as, for inétancg;-at,st\u¢ u;'

‘*‘: {‘

The adven tage of d651gh1n for'“cortroilad'falﬂu“us“; SPTR

_;iconucquurcos, hag been lomg known,  Howover; only V“T: 7 h
;concc t 2d study becn toxen up on thls &ﬂﬁﬁfﬁ,“@ ahuqb of . ﬂwrarai
i6051 e

L SlnCO £hf u@nford ,cc1dﬁnt NS TS GocurTad
fallure on a modcl very s*mllar to-thy DC;._ Duf 7
l06351h141ty uf tﬁn wrc ﬂe 1»,,




The strength of thc DCB tail. s‘establlshed bj e
stréss analysis and static tests; is’ '1;‘119“5 w1y more than ndoauoto
to withstand the design loads,. Ho ‘ever, 1t :LS poa sible that, ,
under ceriain unpredictable flight corditions, a fa '.le' ,.n o-'-curf
The failure of the ta2il surfaces in the subject accide r;scma+gs
very closely the failure which was sustained by the t—“* suriaces.
of another DC3 2t Fairficld, Utah, on December 15, 1542, {(For a
detailed discussion of that aceident, sce the Board's relense dated -
Octcber 11, 1943, File No. 2905-42, Docket No, S4-78) Tt is cxtreme lyf
signif 1cc.rt that on at lenst two previous occasions {including the e
Fairficld uCCWdLPt) the horizontzl tail surface Failurcs were - 0 -
associated with a failure of the wing,#=t It, thorefore, boeomes = 7
morc probablc that the cir. Zeads on tho horizental tail surfaces | -
of a DC3, and pcrheps of other model ai“c“aft are affeeted by flow-
conditicns ovcr the wings in 2 mannor not nommally assumed in designg-
and that a wing failurc is apt to 1nf1ucncu aavursbly the Jond T
distribution on the tnil, The Bonrd, therefore, focls the urgent
need of acccelerating the genceral utud" of #2il surfrce looding nlth
the wltimate view of revisirg the purtinent dedign criteria. ;

JL‘"(‘Q

ialthough it is alse possible that the teil surfrce failure on.
DC3's mey originate from on unknown flutter conditicn, this docs'riod
scem probable in view of tho nature and cireumstornceos of the known
cases of faoilure. Additional infermbdior on this guestion should:
be aveilable in the very nesr futurc when finsl results of studies
and tests now being conducted by the Cl. and the Douglas Compary
bceome awvailsble,

Subscguent to ths cxaminntion of tpo1,rCC£:g; at ths scen
of the accident 41 itcne were retained for study by tho anrd 2
other government agencies, including 31 structural
to the U. §, kational Burcau of St”ﬁdgrﬂs. The 1=t
to detailed study and tests to nseertoin if poss

propertics, The results did not show ovidenco of
corresion or dcfective matorisl. or worknonship.
submitted ball bearings showied evidence of derege
it is vory probable that this damege wns t&usca by the
4Although no indicaticris-vwere found that the wings, the
or any other part .of the airplane's structurc had bren
through relatively long -service or other frcters,
given further cansideration.  So far, studics of

indicate any hidden 1131 effcets on tho giructurnl r-to acrsly
due to long Jifc. It is conceivable thot long sorviee -comp¢ctewf
asscmblies, such as o wing pancl, noy induce somo lcoscness within tho
conncetions, °ﬁd/or such fatiguc of comnocting luments os to alter:

their strength to some degrec, To affirmative ovidunes of an; sueh”
loss of strength hos boen found however in the pre csent case ox any
proviously investizated. : ' S

%% This doos not includc LhC GOSC UCSCILBOA in 1GOono
~in eddition to the wing failu Lre | e ol
- failure in the ulr of thi horizontsl tail surfnces.




