For Immediatsz TTse
DEFARTIVVENT OF COITERCE

Washingbton
June 10, 1938
REPORT OF wIRCEAFT ACCIDENT INVECTIGATION

Staetemrent of probible causc concorning an acci-

dent whhch occecurred to an aircralt of lle ™™ +ed

Axr Lines Tramsport Corporation, in the vicin ty

of Cleveland, Ohio on May 24, 1838
In en order dated llay 25, 1938, issued by bthe Secroiery of
Commerce, purcusus Lo The Air Corwrerce Act of 192C, a. amended,
relativg to the wnvestaigation of aceidents in civail eir naviga-
tion in the United States, Brysa«w 1. Jacobs, assistunt Director,
Goorge W. Vest, Chiof, P--slation ang "nlorcerent Division, and
Phil €, Selzrun, Airline :rintencmee Imsoector, c«ll of the Bureau
of Air Cormerce, Departrent of Commerce, were dosignaczed as a
Board To 1nvestigoate the facts, conditions and circumstances of
tn airereft accicent which occurred on the night of Vay 24, 1838,
in the vicainity of Cleveland, Ohio, a=nd to male a report thorcon.
Mejor Clarence D. Bornnill, Commondirng Cfficer of the 112th Obscr-
vation Sguadron, Chle Neticnal Guard, wos designuted as an adviscry
momber of the Eoard, All members of the bonrd ned £1r. o 1r Cleve-
land, Ohic, by tne nigat of oy 28, 1948. After a ficld rnvestiga-
tioa had boen rade, public hecrings were 'eold from Ly 23, 1938, to
June 1, 1838, znelusive, in the hews Post Office Puildarg, Cleveland,
Ohio.
The folloving reets, conditions omd circumsbences appear Lo the

Board to have atfonded the sccadenb,
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On Msy 24, 1938, at spproximately 10 17 P. M., at =& point
approximately 8% miles east of the Cleweland, Ohio, Municipal
Airport, sn airplane of United States registry, while being flowt 1n
scheduled interstate operation, carrying meil, passengers, and ex-
press, met with an accident which resulted in death %o all on board
and destruction of the aireraft.

The First Pialot of the airplens, designated by the company as
Captain, James L. Brandon, held a current and appropriate Federal
Pilot Certificate of Competency and the required ratings for the
flight involved. The report of his last physical examimation, as
required by the Department of Commerce and taken on May 2, 18938,
showed him to be 1n satisfactory physical condition. Pilot Brandon
hed e total of over 12,000 hours of flying experience, over 2,000
hours of which were with this compeny or 1ts predecessors. He had
flown this type of airplane sinee March, 1937, and had been assigned
to the Eastern Division, Newark-Chicago, for approximately 7+ years.
The Second Pilot, Austin 8. Merrifield, designated by the compeny as
First Officer, held a current and eppropriate Federal Pilot Certifi-
cete of Competency and the required ratings. His last physical exam-
ination, takew on December 7, 1937, showed him to be in satisfactory
physical condition. Both pilots enjoyed excellent professional repu-
tations with their fellow pilots and their company. The Flight
Stewardess was Mildred A. Maecek. . - ¢

Passengers on board wesre:

John Rodd Moffett, Elling H. Veblen,
Chicago, Illinois. Brentwood Heights, Cals
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Ralph Perker Morrell, John K. Brostuen,
Eronxville, N. Y. Chabonneau, N. D.
Richard Charles Lewzs, Charles T. Lickel,
Ansonia, Conn. St. Albine, L. I., N. Y.

L. Arthur Doty,
Wetertown, Mass.

The sircraft, = Douglas twin-sngine cabin slezper lend monoplane,
Model DST-A, was inspected and approved as airworthy by the Department
of Commerce ox April 20, 1938. It bore Federal Aircraft Certificate
(Llcense) NG-18108 and company number 108. It was owned by United Air
Lines Transport Corporation with mein offices in Chicago, Illinois,
and at the tims of the accident was being operated by that corporation
on Trip No. 9, scheduled from Newark, ¥. J., to Chicege, Il1.,, with an
intermediate stop at Cleveland, Chic. This operation was conducted
under a currently effective Letter of Authority issued by the Department
of Commerce.

The flight was scheduled to arrive at Cleveland, Chic, at 10-15 .M.
The departure of ths flight from Newsrk, N. J., scheduled for 7 30 P.M.,
wes delayed, according to the testimony, for a passenger comnection.
Actuzl departure from Newark, N, J., was 7.4] P.M. The weather was
favorable and remained so throughout the flight. Instrument flying was
authorized in the clearsnce to permit over-the-top flying between Newark,
N. J., and the vicinity of Bellefonte, Penn. Department of Commerce air-
way alds snd facilities over the Cleveland-Newark Airway were operating
normally during the period of the flight with the exception that the
voi1ce broadcast at the Bellefonte, Penn. radic range was inoperative
from 9 00 P.M. to 9.40 P.M. and the boundary and obstruction lights at
the intermediste field at Merccr, Penn. were inoperative from 9.00 P.M.

!
unt:l 2:30 P.M. the following day. BEvidence indicates thet neither of
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these outages was a contribubting foctor to this accident. All radio con-
tacts were normal until after the eareraft hod passed Parkmen, Ohios In
the last radio concact, tho flisht reported over Parkmen, at 10-07 P.llL
flying at 4,000 feet (sbove sea level) ana that the weather was clesr,
This was the last radic contoet madc with the flight althousgh seversal
attempts to concact the flight were made subsequent to 10-17 P,M. (the
time laoter established as the tims the airplane struck the ground). The
next radio position repert after Parkmom would nermally have bsen made
from near Bedford, Ohic, at which timre the pilot would reguest landing
instrueticns fron the Cleveland Airport Control Tower. The accident
occurred at a point batwsen Bedford and the Clevelond Municipal Airport.

Witnesses who observed the airplane at varicus points from east of
Bedford, Ohio, toc the place of the anceidert aided the Board in tracing
the flight path of the airplane fror west of Parkman to the scene of
the accident. The first witness, about two miles east of Bedford, ob-
served the emirplane pass anproximately overhead at what he deseribed
as normal altitude, mormal coursc, both engines sounded normal and
no fire was observed. One witness i1n Bedford stabed that when he farst
gaw The sirplone, both engincs sounded normal but there appeared to be
a fire under the right engine nacelle. Almost 1mmediately after sight-
ing the sirplanc, the ongince werc heard to splutter and wppeared o
stop s the oarplone discppoarcd from view behand high trees. . number
of perscns betwsen Bedfora and the scene of the accident heard and sew
the acirplane. From the testimeny, 1t 1s evident that fire occurred in
flight and was first observed under the right cngime and continued %o
burn throughout the remoinder of the flight. The/g;rplane continued in

apprexaimately straaght flight at lowgr<than.mermel clfatude *rith one

-
e

ergine funeticning at whet witn€§ses described to be greater than normal
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Re Puo Me The ailrplans wos then observed to strike the trec. with the
left wmaing low, come to rest in o weedea revine and burn, Both of the
cirplane's leonding lichts were choerved Lo oo un during the laest throc
niles of flaight. & sabscquent scareh of the arco disclosed that the
eircraft hed brokeon tac Top from & hagh cax tr-e cbout 600 fo3t cast
of the farnl resting place of the zirplanc.

An examination of the wreckage dascleosed that the loft wing of
the arrplans hoo beoeon torr off cs tho curplenc flew loft wing lov ainto
The wooded arens. The aarplanmc hod robated to the left but coatinuced in
woproximately the same l.ne of flight to the for bank of a dry ravinc.
Th~ resultoant i1rpact terc ofI the rizht wing a.d the rizht ergainc and
throw them separately cleer of the moar portion of tne fuscelage and
beyond the fire arce. Exeept for the tuil group, the rerainder of th
airplanc, incluaing the loft cngance crd left l.nding goecr, was so do-
stroyed oy firo tart little could be learncd from the instrumonts, cone
trol settings, flight recorder, ete., or from the loft engine,

thne ri

Therc was evicence Ghot ht zide of the londinz gear vas down
anc. locked in the landing pnsition, 1ne left side of the landing zear
was destroyzd. Boih flrcres were recovered raar cthe -weckerse and gave no
ovidence of hoving becen rcelecsed by the crow.

The left propeller, although bedly damogea as & result of the fire
after the improt, (ave ovidenco that the 1.f't ongane wos turning over at
less than normal cruising speed at the tirme of impact. The right pro-
pellier, throvm clecr of +the fire -.1th the right cngine, 11cicated that
this cwane wes ant doevelopinz _eny power oL tuc cime o1 1upact.

The rizht on,inc, throw clsar of tle fire as the time of 1mpact,

come te rost im an inverbed positron cnd showad signs of only a smoll faire
after
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impact. It 4:d, however, show evidence cf an intense fire prior to impacs.
= reviewing the facts and circumsiances surrourdins the flight, there !
was no evidence to incicate trnat eny difficzalties were sxperienced prior to E
!
reaching Bedford, Chic, where number 3 cylindsr barrsl of the right engine I

failec wnich 17 this case resuited 1n a fire in the right engine nacelle.

This fire arparently could not be exsizguished in flight and grew to such an 1

tonsity thas 15 15 believed thz pilot dscided to makes 3n emergency _andizg raths

than attemps to reach the Cleveland Junizipa. Alrport, aprroximately ten

miles ahead, It 1s further bzl_eved that wh:le mereuvering for thxs _anding,
the airplane struck the top of the 3all ozk tree with the result that she
pirlot was unable tc reach the field selscted.

4 detarled sxeminalicr anc tear éown inspecticn of the rieht engine
disclosed that nuwmsr 3 ¢ylinder, 1ts piston «nd link rod had failed 1z
flight. An analysis of the failures by represcentativss o the Depar-ment
of Qcmmerce, the sneine ranlfacturer and the airlins disclosed that the
cylincer barrel zad failed farst. (Cn a subsequent down stroks of the piston,
the sxirt of She piston appersnt.y caupzt the broksn edee of the lowsr portina
of the failed cylinder barrzl and as a rssult ¢ thas suddsn stop of t.e pistor,
the link rcd piston pin beering stran pulled lcoss permitsing the lazk rod on
1ts next up strocks to drive the piston =zainst trne head of the cylinder. This
excessive upward travel ¢ the piston lifted the upper poriion of the ¢ylind.r
and piallad the intake pive osut of =<he blower seciion, This also caused ths
exhaust pipe slesve which connects tae cylinder to the exzaust pire to becoms
cantec, leavizg cn openizg osetween the slesve anc the exhaast pipe, from which
exhaust f.awe couald escape. (Crvasr internal aad extorral damage resulted.

The evidence lezves little or no doubt t_zt the Tire resulted from the
failure and 1i1ftine of numbeor 3 cylindor wish tne sabsequent displacemznt of
ozher ports described 1n the preceding paragraph. This wisplacorerdt of parts
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created numercus possabilitics for the ignition of fuel, oil or their
veporss Exaclly how the fire was ignsted 1s indeterminable from avarl-
able evadence and must remoim a matter of conjscture.

In treeins the fire from ibs orizin through 1ts progressinn, There
1s positive svidence of three scporate although rolated stages, the fairst
and seeond of which occurrcd in tns sir. The fire origainated ir the
pewer section of the engine chead of the diaphreoga wnich scparates the
power sesction from the accesscry scotion. The second and mure serious
stage of the fire occurred cchind the diaphreg— i1m the angine accessory
section as a result of the 1nitial fire in Llhe power sectiorn. The final
stage of the fire resulted from the bursting of the fuel terks on or
1mrediately after impoct.

The progression of the 1mitial fire through the dicphragm whach
geprrates the power soction of the engiae from the accessory scetion,
proved serious .nd 1s unigue 1n the history of sirline operation. Holes
in the diaphragm arc providaed for the passage of o1l lines, 1gnition
wires, controls, etc. Ir this case, the evidenee indicates that suf-
ficient flame was blown through one of the holes To burn through an oxl
lins. This rosulted in ¢ contlnuvus‘01l fire ntcensified by air blow-
1ng throuch the openangs n the diephrogm. ZLs o result, the pilot was
confronted with sn emersency which fequlred that he decide between an
armediate landing or eontinued flight. slthough no flores had been re-
leased, the fact that the landing lights had becn on the last three
riles of fli ht end thet the lsnding gear wes fourd locked in the down
position, leads to the belief that the pilel 2leected to make an immediate
landing. J
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Ir surmeticn, the cmidence imdicatces thet the flisht wes dispatehed
out of Jdewark in accordenc: wivh norual conpony procedure and 1a conform-
1ty with existing PFederal repulations. It had pregressed normally end
vas proceedlag by visual cortact as 1t ~pproached the last position re-
vorting point, Dedforu, Chic. In the vieinyty of Bedford, a eylinder
barrel of the right ensine failed which resulted in o fire of such in-
tensity within snd sbout the righd enrine wacclle that the pilet cleeted
to make oan i1mrediste lancing as the safest procedure. Frowm the testinony
of numerous witncsses from Bedferd to the scene of the ccecadent cnd several
witnesses to Tthe actucl cnd of the flight, 1t 1s evident that the pilot,
knowing the lerrain from more then seven yoears experience flyirng over this
soction of the country, sclected 2 field and made an cpproach for an emsr-
rency landing. Clipoing the top of 2 hich tree prevented complelion of
thz opproach and wrade collision with the nearoy weooded nrea unaveirdable.

In conclusion, the Board fecls thut becouse of the wircurstaances whaich
cbtained, the crow was beyoend criticism in ony decisicn thet an imrediate
lending was a safer procsdurs tran to ovtempt to containue to the Cleveland
lfirpert. A study of the adjecont terraan and the pilot's fomiliarity wita
vhe country susoests that he wus approachin | a f1sld in whiek e selieved

en emergency landing could be mede.

4
The Board washes to state furthor thet imrediste steps have besen taken
both by the Depuartmont of Cormerce and oy the rporatsr o deovelon a diaphreg

for use bvetancn the porer sectiom cnd the 2 2o sory scebien o the ongine

vhich vall prevomt any faire from fraveline 1r-1 e Be Wke other under
sarilar circursten.es. ’

Laborabtory cxorinatioen cnd tests of the o, ' .-t ¢ rr.l whiceh failed
wors made by the Neti-snal Bureow of Stenacrus. Ius preliminery report is
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attached and made a part of this repors.

It 12 the opinion of the .nvestigeting Board that tne probable
¢ause of this accident was a fire 1n the right engine acccsscry section
whick resulted from the fairlure of & cylinder burrel and was fed from
the right engine cil supply.

Respectfully submittea.

Bryan M. Jacobs,
Asmistant Director (Cheirman).

w3]0r Clarence D. Barnhill, George W, Vest, /(/
Commanding Officer, Chief, Regulation and Enforcpﬁé;t
112th QOoservation Sguedron, Diviesicn, /

Qh1o Nationsl Cuard.
{Advigory Member)

b1l . Salzman,
Approved and forwarded Airrline Mainbensnce Inspector.

Denigs Mulligan,
Director.

Approved and forwarded

J. .l. Torascn.
Assistant Secretary of Comnerce.

Approved:

Caniel C. Roper,
Secretary of Commerce.
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