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Statement of probable cause concerning an acc:ment waien . .
occuried to an aircrait of the Uhited Air Iines Transiort
Corporation, in the vicinity of Cleyelgnd, Lojo on

vay 24, 1938

T an order dated . lay 25, lfﬁS, issued by the Secretary of Couerce,

purstant to the Air Commerce Act of 1926, as anended, relating to the ,
investi gaulon of accidents in e¢civil air nava.gat:.on in the United Staves,
Bryan il. Jacobs, hssistant Dirscter, George W.Vest, Chief, Negnlation and
.,Jn;orcenent D:Lv:.smn, and Phil 2. Salzmen, Airline Lalntenance Tas rsetory
all of the Bureau of Air Commerce, Denartment of Commerce, wers {CSl':,“Ia‘ted
as a Doard to investigatc the facts, conditions and clrcwlsta:lces of an -

" aireraft accident which occorred oh the night -of ¥ay 24, l‘;zBu,' in the -
vieinity of Clevcland, Chio, ant to make & report theresn. lajor C‘arence D, -
parnhill, Commencing Off:.cer of tie 112th Observation Sguadron, - Ohio Iatlonal R
Guarc, was designated as an advisory memuer of the Scard., ,Al... nc*wur of
the Doard had arrived in Cleveland, Ohlo, by the night of ray ”5, 1835 After,
a field investigation had becn mace, puollc hearings were held fron lay 23,
1933, to June 1, 1938, mclus:.vc , In the New Post Office Building, uleveland, o
01'1100 o

.. The i‘ollowmg factsy, emdlulons -and c:.rcumstances appear ’c.o the Boczrd
: to have a.ttended ‘the acc:.den‘b- S : , ;

On ay- 24, 1938 at apprommatcly lO 1’7 Fa L..', at a ::mnt a)ﬁromm«..
i% miles east of the Cleveland, Chio, Nunieipal Airport, an airplive
' bnlted 'bates rcvlstry,":'hile bc:mﬁ i‘lovm in schec%lled J.nte;-sua%e to;era ori

The F:Lrst Pn_lot. of ‘bhe
Jc.mes L. Bra:ndon, hcld a cur’

: ’P:Llot srandon had a ’bOtB.J.
' 000 hou:‘s o;E' wh:l.C‘l'_'rwere

b‘,ﬂn f_s=-1 \_}'1{:6 i;o the.,
vears C T Second
as ﬁrSu LL.‘:].DCI‘

'11' cxaming tlof}, taiten on D\,c«,xg.,r» ‘
pl‘!:[SlCc.l coroltlon. - boti pilots
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enjoyed excellent nrofessiozal re; W‘t"ul()ﬁu ith their fellow nilots and
their company’. The Flizht Stevardess vas “ilcred A lesels, )
- — - - 2 -k

Passenpers on Doard vers:

Join Rodd Toffett, ' Elling i, Veblea,
Chicago, Illineils. Ereatviood _.a:.m.lts, Cal, '
Ralpn Parker iorrell, Joln K. Drostuen,
Brgnxville, N. T. Chaborniean, W, D.
Richard Charles lewds, Charles T. Lickel
insoenia, Conit.. St. Albins, L.i., N, Y.

L. Arthur Doty,
Vjatertovn, liass.

The aircraft, a Dou' las twin-engine cabin sleaper lano “monoplana,
_kodel DST-A, was inspected and approved as airworthy uy the Department
of Commerce on a>ril 20, 1935, It bore Feceral aircralt Certificate =
(License) NC—13108 and comany mumper 108, It was ovmed by United adr
Lines Transdort Corporation with main offices an Chicago, I1llineis, o
and at the tinme of the accident was being operated b;” that corporstion
on Trip No. 9, scheculed from devarly . J., o Cdes o, I1l., with an
intermediate stop at Cleveland, Oiilo. This ojeration was coniicted under
a currently ei‘fectlv Ietter of sutiority iesued oy the Departine 2t of
Commerce .

The flig ht vas SC.LleOulGC to arrn.vr at Clevelend, Qhio, at 10115 P.M.,
The departure of the fli ht {rom Hervar:, M. d., geheduled Far 7230 Pallsy
was delayed, accordin) to tue testinony, for a passenier. connections
ketual departure from Newark, N. J., 735 7141 P, - The veataer was
- favorable and remained so throughout the fligut.’ Tastruent £lying vas:
“authorized in the -clearance to permat over~the-top fiving batyeen Nevark, |
M, Jd.;.and the vicinity of Dellefonte, rema,. Departueny of Comnerce it
way aids .and facilities over the Cleveland-jiewark alrvay - iare operatfmg
normally during bhe. seriod-of the £liy bt with the exca‘ﬂ:mn that the -
‘voice broadcast at the T elle:fonte Penn, radio TENEE WAS :mm"lel'*«’ffi‘\f‘? e
from $:00 Puii. 0 9:40 Poia anc-,thc ounGeary, ‘:mﬁ obs’nmct.iﬁn i ats a_‘.
the intermediate fleld at, lercer, Jenn. vere: inoparative from G100 P,
" antil 2:30 P,i. the following daye - Ryicence indicates that: neither o
these outases was a cmtrluutma fa.c‘hor to tiis acciderts 2Ll radio cdl—
4agts were normal until after the aircraft had passed rarkian; Thioe Iy
the last radio contact, tie £lis 't resorted over ;’ar‘anan, at’ 10:07 ¥ .A,
flying at 47000 feet (avove séa evel) and that the weatuel vas cleAry
T This wag bthe last racio contact.mace ﬂ).t‘;_ e £1i.ht althoush *everal
-.atteum'bs to contact the flluht"k’ere jaade . SIDEE( *ent to 10 1'? Poia (the L
time Jlater ‘established. as. tae: time ‘the airplane. struek the srownd)s ,Tae;__-
- nexti rad:.o ‘position re et afte plaran rould normally hove been nade -
| ' - at lch-bine the ilot wondd reﬁrcvt Laidang -
Cleveland. A-J.l port” Conirel T er.— Tne secident
g fedford. aad: Ehe Glievelzmé el wl Alrpo¥ AT
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Tititsses Mo observed ke airplane ot verious points frow oo st of
(T Lo

ueC.J.Ol"C‘ Chde, to the mlace ©.
el at o of e aceident zided the 3oard 4n traging
il pata oi the airplane from vest of pParkinan to tiie scene of 4
;-.t The first vit % © e
acclaen B! vitness, avout tvo wdles east of “rt ford »
airnlane pass t 1 1 » observed the
nlane p approxinately overhead at vied Le deseriver as noruel altituds,
nqrmal c_our_s—:e, boti: enzines sounced normal and no fire «o s ouserved. (e !
witness in Jedieord stated thatv vhen he Tirst sar the ciraioo th o2 3
b Ly - N y ""\’“ Q, potiy 2. n.alﬂ‘es :
sowaced normal bul there apyeared to be a fire wader tic ri *_'c sa ine nacalls:
. 1
Alwost Limeciately aftor sighting the air plane, the sngines vere lLcare to
splutter and appeared 4o sto'_\ as tue alI‘JlElne c‘lsaggedrer frcn view behind
b PN | —~ K " N
high _t.rces. A mumber of Jersons beiveen Bedford and tihie scene of tha
accident heard and saw the airplane.  From the testineny, :,t 18 avident
thet firve occurred in fliht and was first observed wider the ri 't om Ane
anc continued to burn througnoud the remainder ol the flighit, TN *""“*‘ﬂ?.lc -
continued i approxinetely strai it £1i 0t at lover thon nomeal altitude '
virth one engrne functioning at waat witnesses described to be grester thaa
nermai R,P... The airplane was then observed to strike the trecs vith the
left wing low, come to rest un a woeded ravine and burm. Both of the
alrplgne's lé‘J]C.l::Lb lights vore obscived to be on dwrin; tae last three mdles:
of fli_ht. & subsecuent scarch of the area disclesed tiot dac aireraft
haed broken the top from a iijh oak trec abort 500 foot cast of thw ih’lul
resting place of tas airplene,

An examinstion of the wreckasze discloscd that the left wing of tha
airslane had been torn off as the airplane {lew 1left ving low into the
vooded erea., Tae airplene had rotated to the Lelt but continued in
aporoximately the same line of flight to the far bonk of a dry ravine.

The resvltant impact tore off the i nb win, oac 2 ;o right engine and
tirew then separatsly cleor »f the nain jortlon of tie fusﬂ 28 and beyond
the fire asrea, B=Bxcept for the teil group, the roneinder of t.1c asirnlene,
including the left eniine and Left londin, gocy, vas 89 destroyed by lire
that little coulcbe lserned from the mqtru.\.nts, control settings, flig n:h
rccorder, cte., or from the L ft_..u.”l]'lC.

Tuere was cvidence that the rijht side of the lasding zoar vas dﬁm
and locked. an tho lending pesition. The lef't side of the la..ncimg [T ol
was qcstroycd Soth flares yere recoversd nzal tac vrcck%a end g,;vr: ‘no
gvidence of naving becn releascd by -the crow,

The left. JI'O-JLllE.I" althouz Q:?(Jl‘y damazed 26 & rc»ulb of :.irv‘ :
after the impact, peve cvidence that the Left enzipe was Lurning overoet
less than normal cruising specd at tle bine of impr_ct. Tac right pro— 1
pelier, throvm clcar of the fire with the. right ongzine, “inddeated that t.ua-

' cmgme was 1ot ceveloping any DOV er at ’onc tme oi‘ 14.]_‘!"'Gtc o

Thc. rlbnt cnffmc, hrm:n clear af the firc ot the tir w of fn mct qugp
to-rest in an inverted position anc shol ©d signs of only a gmall fire 2 gr
impact. It C!ld hovever, shor "‘V:LL.‘CA,QCC of tn intense fire prior to 11»?*’—‘-'3‘ .

In ruum ing the i‘acts ;.nc: cn'*c us‘tances surroundcing tie fu t, 1..11:.:;;
“yas. no evidence to indicate that soy diffic Atdics vere \..XD!‘..I‘T{, STl wiz!;ﬂ Q-
"reacnlng Bcdiord, O‘no,‘ Ahere: aw.aur _‘3 c:;rlmcc.r varrel of tho right Gglc o
Failed viidlch in this casc pesulved 10 e fire in the right Cl‘l“lﬁ(‘ Mcvsueh -
-This flI‘G aﬁparmtlj oould. no't : _oxt:m suiehcd in flight and Zpow W S aneang.
' v that it is belicvid i pilot decided to make on ETCT RO i Lanete
"rathcr 'tian thanp Qto roadh . thc_clc,vclmd A amc:. sl alr :ort, apprax i h.iffl};
- fen milos shcad ' . t t while siopo wverkig Lor t‘r‘-"" ik
- the pirplan struck 'bm; ton oi’ thie Lcﬂll oak treo v trz t flen rcsul‘b L
; to. rcuah tnc flul( sclectcd, : A
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A detailed cxomination anc toar dovn mspuctim of the rignt ngirg
disclosed thot number 3 eyline cer, its niston fnd link rod had Loil

.G(, J.n
flizht, M an. ysis of the foilmres by ripresentotives of e DG pntnent

of Commacrec, thc L,noz_m, monufccturer ond the cirline disclosce that e
cylinder borreol had foiled first. O o subscquent ¢ovm stroke of thg t
" i skirt of the piston an: sorentl,/ cought the broken aflge of thg 10: piston,
porticn of the friled eylinder berrel snd £s & rosult of thisg suds 1Jt ) '
o; the ~dston, the link rod piston nin boo aring strap pulled losso ﬁ;‘n\iitin
bie Link rod :nn its ncxt up stroke to drive the miston spgninst the hoed of ¢
the eylinder,  This oxeessive umerd trevel of tho piston lifted 1o, ;m S
pcrt.n.on of the eylinder and »ulled the intake pipo cut of the Lloer 'a::;ticn
Tiods also ctuscd the cxhoust pipe sleeve tihich conncets the ¢tiner to thé .
czzhoust pipe to bocome conted, leaving an opening botroen the sluere s tho

xhaost pinc, from which cahk,.ust flome eould gscanc, Ctacr inbtorael'ond
cxtecimal domage rosultod., :

The cvidence leaves littlo or no doubt thot the fire resultod from tbu.
f2ilvre ond lifting of number 3 eylinder vith the subscquunt cisplaecuont o
othor parts described in the proceding persgroph. This displa eament of prrtas
fcroatc:d numberous possibilitics for the ignition of fucl, oil or their wopors.

Exactly how the firc wes ignited is indotermins :ble from a.vm.l Dlo widonen |
' must remedin o motter of conjecture,

In tracing the fire from its origin through its pro&,r\.ssmn, thore is
positive cvidaince of thrcc separcic althougn rolatud stages, $hoe first ond
sgeonc of which occurred in thc cir. Tho fire originated in the pevor scetion
of the cngine ahead of the diaphragm whieh seporates the parer scetiosn from
the accessory scction. The sceond and more scrious stoge of the fire cceurred
_ bohind the dicphregm in the ongine cecossory soction as a rosult of tho dnitisl

fire in the pover scetion. The finzl stege of the fire resultod from the
: ersb:.ng of the fucl tenks on or immoed J.Mtclf "ftcr impnet. '

, Tho progression of thu ll’l.'l.tlc firc throut,h t.lc, c‘:n.sphra:un tieh sc,p...m:bcs:
tho .povar section of the cnginc from the zceussary soetion, proved sarious-

. and-'is unique in the history of sirlinc operction. Holes in-the i phrz:gm
are provided for the. pessage of oil lincs, ignition rdxcs,. crmtmls, ube.
In this cosc, the cvidings indicetcs thot sufficlcnt £leme os blown, t;wwgn o
one of the holcs to burn through an oil ling, ' This résulted in n contintous T
0il fire intonsificd by cir blo-rmt, 'bhrough thc openings in the cnnnu,gu o
As & result, the pilot vas confromtod sith onlcmerguney which roguired tinkr o
© ho deeide bd‘n. ocn an dmmodistc londing or continucd flight, _,ﬂ.tnm_.“ B
flores hod beon rcleoged, the foct thet the lending lights hod beon-en the
last threc milcs of fhght ond tint thy lapdihg goor wos found lockod i tha o

- dovm position, lcads. to ,thc‘b,u_l:i.c uh:t the pilut cleetod te an ko o m‘ﬂul_f‘““
k '1a.nch_ng ' B -

- i surmatlon, ‘the gvid e ing 1c;.t05“ that the :fllght u.s gig e tc,u:c: o:ltl
ot Nm ark in accordancc with ncrzml compeny proccdurc ond in . gonformity wd
':--ezastlnﬂ Foderal rcgul'*tlzms. It hed progresscd nomb.lly o a8 nrocccd:.f_:g
b oviseel cenboct w8, it approacacs “ghe Llost ,wsition ruportln" *)am*o,

f_f)_l‘(r., th.D. ﬁ’l thﬁ vicml_*-?'ima'ut__df_‘r? 'El llnf'cl" borrel, i ml;. I'l{ﬁht
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engine failed vhich resulted in 2 fire of such intensity vithin and a

the right engine nacelle that the »ilot elected to wake an imed 1aL£e bout.
landing as the safest nrocedure, From the testimony of mumerous :
vitnesses from Bedford to the scene of the accident and severzl vitn

to tae actual end of the flight, it is evident that the pilot, ":ncr u(ifﬁe
terrain from more than seven years experlence {lying over tm.s : section of
the country, selected a field and made an anMoach Z:or an emergenay 'La.ngi
Clip:ing the top of a hign tree srevented completlon of the apnroceir end ng.
mace collision with the necrby vooded area unavoidable, )

iIn conclusion, the Doard feels that because of the circuasin:cas v h:w":
obte_t;wd the crev was beyond eriticism in any decision that an immediate
leading was a safer procedure than to atiempt to continue to the Clevelind -
Airvort., A study of the adjacent terrain and the pilot'a familicvite widh -
the country suggests that he vas epproaching a field in vhich he Dbe lieved
an enerpeacy landing conld be nade.

The Board wishes to state further that immediate steps lhave bDooir taken
both by the Department of Comumerce ond by the eperator to devclop “ nmv;‘u‘q‘_;ﬂ
for use between the pover section anc the accessory section of the eagine -

viwen will prevent any fire from traveling from one to the other under.
similer circumstances,

Iaboratory examination and tesw of +ihe cylmc er barrel viich failed

were mace by the National Bureau of Stancdards. Its preliminar; report is
attaciied and made a part of this re:ort.

Tt is th& opinion of the Investigating foard thnt the nroballe ¢ause of
this accident vas a fire in the right engine accessory section viich rasulted
from the failure of a cyllnder b\.u. 1€l and ras fed from the rizut eaﬁ,me
oil svggl‘v ' ,

Respectfully submittec.

pryan L Jacobs, - PR S
hesistant Director (0.1 er,an}f::

_ri_a,,or Clarence D, Barnh:n.ll -‘; R George1 Vest

Cowmanding Cfficer, R ' Chief, Regulation and .JnJ urcermnt
"112th Observation Squadron S Div1s:Lon. : : -

- Ohio Hational Guard. o 7
(Ad\h‘.sor}" Lember) PR -
: ' Phil €, Salzmen, R
_fxpgroved and fory: arded  Adrline naintenance f!h;i;)@pﬁ?#. ;
Denls }uull:l.gan, -

Director. -

approved and i‘owarded:{ RS




