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The Ac cident

bastern Alr L:mess!f Fllght 161-3 enrcute from New 10:&(, J Y. 5 O

»aassachusetts, crash d. near Cuesha.re, Qonnec '_cut at 11031\ , a
- ,71946, das a result of failure in flight of the 1ef1; wing: follm‘ang,a fl
in the lef+t engi’qe nacelle, 43l fourteen passedgers and thzaa cre'w mumbe

were fatallv :mjurea and the Douglas UC--B was aenollshed by 1mpac:t and

fire.

Hlatorv of t,he FJ.l_bIlt

Flj.ght lo_;, the second sacfﬂ OfL of Fllaﬁ“t lo orlglnat:.rg a am:L,

.C‘lOI‘lu.a, quma.ry .L’? 19w 5 ciegarbed ;Llaml, at o;m;, u&‘lll&.l";y ﬁc‘:ﬁ 19.{,6
"rnom,lne Stops were lnade at Lnarlestolz;‘ o3 a ‘

o York, Na Y. bpon a.rnvn.ng a‘o L‘Je :_ o ;L, e captaln of tle fllgnt from

wlaml reportca a Sllg,ht o:.J. lca}ﬂ irom thu 184,13 mlg,:l.ne nacell inapactlo

'of ’bl‘a enclneé by E.astern aa:;.nt-;na.nce _ps;r sotine]. msz,losed faul y 1nstal

) t:r.on of a hose cozmectlm to the leFt vacuum pm“p. Tﬁe hes«. ras

Lo 3and the alrcraf as cert_fled as sat:.sfactory .Lor co ple ulon D.,,i’_qs o

L :‘scnedulc. . l‘-




stat 0“1 recemed a re queot from tm, "llUrt iox a

Allj fl"’rafj‘.‘;i'c Gontrol and approved by that agoncy. In atter

elay "approv;;t,. _oi‘ t‘ﬂe change ,oi" slearance to 14'11:51;%, 268, the

»

Conn. p) ooserv d tm. 113. EX m-oac‘n Chashire from the soud

_t an aita;uude of’ aDOu‘tn lpuD IC."L. zk 3723 sP of 1lig ht 01‘3,3"..;!?10h.e




to the left while falling. The direction of motion ab the time of impact
was toward the northwest and, after striking the ground, the fuselage
whipped-in that direction demolishing most of the tail scction. The
fuselage_forward‘Of the buffet compartmeht was almost compietely'consumad
by fire subsequent to impact rendering inspection of the cockpit control.
systems very difficult. The right wing had struck.the ground on its
. leading edge and most of the ;nboard scction remaiﬁed in aﬁproximately 
a vertical position. The left wing had broken of{ within the center
siction and, while the inboard portion had been almest completCly‘diéh
intcgrated as a result of impact and fire, the outboard section received
little damage.
Inspection of the loft engine and engine accessories was conducied
under difricult circumstances because of the extent of damage incurresd
a8 a result of the impact and fire, The investigation was éonducted in
three phases, the first ?f which Wés‘cémpletcd at the scene of the
accident and-gonsi;ted‘primarily of an inspection-of the location.éf the
powerplant components with rGSpect to the aircraft structure, the éér—-
relation of the more apparent surface burns en both aﬂd an ana7y51s of
external dam age to the Gﬁg}ﬂur The entire englne was suoseouently remavcd
to Newark Adrport and snbjecteg to‘a_detallcd teanQOﬁn to dauermmne the
aature of internal_daaagc, barn p;ttgrns throughout fﬁe enginé and its‘
accessories, and the source of the- fire which broke oul in flight.vh
Following the above investigation3 sevﬁral pow .plgq+ componunts wera

. sont to the Burcau of Stund rds for Iurthcr suudy'oy tho El”lSlon of

ketallurgy.




The left engine nacelle indicated a severs fire just aft-of the fite—
w2ll a® the inboard side of the whecl we}l. The fire in this regionghgd o
teen sufficiently intense to burn & large hole in the nacellé but was - |
significantly confined in its more intense proportion to this section.

While the remainder of the nacelle showed signs of fire, these indicatichs
were in the nature of smudges and did not reveal the existonce of the
extremeiy high temperatures which had been necessary té burn the nacelle
and aircraft accessories behind the firewall. It can therefore be concluded
that the more intense, localized fire had occurred whilec in flight and.
that the remzinder of the evidence of fire had resulted subseguent to’
impact. The inboard shock strut and the brake disc from the left land-
ing gear were found separated from the mejor portioh of thc_ wreckage in’

an area which indicated that they had not been subjectsd to-fire while

on the ground. Inasmuch as those items bore evidence of infense‘heat,; :_-
it can be-further concluded that they pere subject to fire prior io-
impacte

anelysis of the heat pattern of the ieft engine and its accessorieév-
lndicated that fire had occurred in flight and had projected rearvard -
and downward from the fucl pump outlct, past the hydravlic punp where it.
forked into two branches of flame, the upper branch passing under the o
1ight magneto and the lower ilame passing over the generator and startbr}nf -
motor. Qural fuel Jines, hydraulic fluid lincs, and oil lines were;l~iwf'a
cucce551vvly consumcd and thelr contunts igniied. Thereafter,the'path.e‘
ol thu fire within the nacelle became dif ificult to trace with accuracy
becausc of the greeter number of sources of fire. The firewall lmmeulatelf

rearward of the fucl pump showed signs of most intense heat and the- r1vats -
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on the firewall in this area had apparently been burned out prior to
impact. No part of the hose or the two hose clamps which wers atiached
to the_fuel punp out—line were located in the wreckage. The heat pattern
inside the accessory gear housing also indicated the areas of most intense
fire as that on the side adjacent to the fu;l pumps

The pattern of burns on the tail surfaces of the aircraft and par-
ticulorly those about the rivet heads indicate conclusively that the
empeﬁnage had been subjected to Tire im flight and that the source of the
fire vias in the vicinity of the left cengine nacelle. A search zlong the
flight path of the aircraft to a point approximately 1/2 mile from the
wreckage revealed numerous pisces of burned matcerial identificd as haviag
fallen from the aircraft.

Testiﬁony:revealcd the fact that the vacuum pump shaft in the left
engine had failed due to excessive heat during a previous flight. This
vacuum pump waslrapléced at wiami prior to departure of Flight 16B.

The hose coﬁnection to tho exhans£ side of the new pump was replaced upon
%rrival at Few York vhen the capuzin of that portion of the flight reportcd
a slight qil lesk, The cause for the oil leakage or tho shaft fai;ura was
not aetermiﬁéd in ai£her_inst;nce.

-ﬁi£h the exception of the fuel pump out-line hose—conneption or hosa—
clamps, no evidencg Was aiSClosed of failurc in flighﬁ of apy aircraft
equipment oyx component other than that coused by fire. Until obscrved
approaching Cheshire,jthg flight appeared to be.rcuting in every respecte

Ap aftercast of the weathor at the time and in the vicinity of the

accident indicated that concitions wers satisfactory for contzct operztion.
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Since leaving New York, the flight hod encountcred no adverse weather‘aimif' ‘
wes contact 2t the time of the accident,
Uiscussion

Incsmuch as the aircraft was observed before and dwing the time -
the Tirc orizinzted and was scecn in flight until it crashed, an appro:&ima-j-
tion of the total time during which tho engine wes afire is possibls.
Lhile there is a possibility that a iire may have boon in progress pot
apparent cither to the ercw or to ground obscrvers it is likecly that the
first indicetion obscrved by witnesses places The approximatce moment of
ignition. It is also likely that the "gray smoke" or "vapor trail
described by witnessss boeforc the fire was observed was in rcality met
smokc but a finc spray of gasoline from the leaking fuel line. Approd—
metely tiio minubss olapsed from the time flame was first obscrved unm
the 1loft, wing failed and the eireraft foll to the grownds During this
peried, the firc had burned through the left onging nacelle inboard of
the whoel well and the flames cxbended rearwerd zs far as tho cuponnigo.
In¢ hoat weakonod the wing structury, and the lower surface and rc:-‘:“'.r'r |
spaxr flange fziled in tunsion causing the wing to collapsc upward and
back over the fuselagt. 1n this conditjon the aircraft became complately
uncontrellable and.fell to the ground nosc first, retaining some of itg
noxrt, '-.T@st—ei’ly momcntum as it rolled slowly to tho lefti.

Testimony of the witncsscs te the accldent indicated conclusixéi?l

thet the firc which ocouwrrcd in tho left engine of the aircrait was fod

principaily by gasoline., The fire path discloscd during the investigition -

firther substantistes the above conclusion and placos the origin of tha -




fire at the out—flow side of the fuel puap. The fact that the magnesiun
startsr housing located behind the fucl pump was alm.ost totally consumed
by fire prior to impact further indicatcs that the scurce of the fire
must have been dircctly forward of that area. It is apparent that the
fuel out-line hose, hose conncction, or hose clamps failed in flight
sufficiuntly to permit gasoline to spray rearvard throughout the accgssory
section. The possible causcs of primary ignition arc nwncrous but, :'1.121 the
absunce . of defrinit:-; evidence, the actual cause was not determinablc.
However, the most likoly_ cé.use for ignition is the gﬁenérator or ths
cxhaust manifold, either of which could have ignited the gasolince Onco
the gasoline was lgnited, the dural out-linc at the fuel pump T8 fitting
wzs burncd away and tho firc rapidly inercascd in intonsity and spread
rearward through tho whecl welle The fact that nonc of the witnosscs
notod any irregularity in the opoeration of the left cngine indicates
that thc fuel pump out-linc was not complctely consumcd until approximatcly
the time of failure of the winge

Considerable attention was given by the Board to the difficulty
¢ncountered with the vacuum punmp in the left engine prior to the arrival
c;)f Flight 16B in New Yorke However, it bocame readily apparcnt that it
bors ne direct rclation to. the fire in qugstion. Uliscussion was onter—
tained concerning the pessibility of the fucl iinc—: having baon damaécd
during the installation of 2 new hoso connection at La Guardia Fialds
however, no ovidonce of such an occurrcnce wes dj_.scovcrcd.r

lthough the aircraft and the power plent involved werc subjccted to

oxhaustive invastigation by the Beard, no reason for failure of the fuel
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line in question has been discloscd. It is significant, howewer, that "‘5115
line eventually became totzlly consumcd by fire in flight and it is apparent
that the donger of such & condition ceontributing to the scverity of a fire -
hazard may be obviated by the usc of meturials of greater fire rosisitences

It is not known at what time the pilots became awars of the fire _or-
il they wore cware of its presence at all before the left ving failed.
o action spparcmt to obsscrvers had been taken by the flight crew in
extinguishing or in any manner controlling the effects of the fire, The -
aircraft continuedr in straight and level flight almost witil the momanﬁ'-
the left wing failed and no discerniblc descent was estoblished prior ‘E:c‘-,:,'
- that moment. HNo cvidonee was discloscd that tho cengine fire extingaishers
had besn used dn flights The fact thot both engines cppearcd to be
operating normally until the wing failed indicatcs that no attompt was
made to cut off the fuel fiow, feather the propelicr 't;r in any other manner
stop the loft engine. 4ll ¢vidence indicatis thatr firc was of such :m'beﬂ-f -
sity and of such short durction that oven if tho pilots had been oware of
its existenece their efforts to control it undoubtodly would have bee‘n-r |
incfiective. It is cbvious thai, under the circumstances of the fire im
question, ithe [light erew could not qfi‘ord the loss of a single sccond m
initiating emergency procedurcs, Since the alrcraft was not equipped m.th
fire detection apparatus and since the cngines are so loccted vwith ruspcci;{'ii'_
to the cockpit that they vould not normally be vwithin the line of tne -
pilots' vision, it would, under otherwise normal circumstances, rhave)

ngcessitated communication from someone in the cabin befors action could - -

-have been teken. . It is roadily apparent that an automatic fire detection:



Would nave assw-ed an- Jm'nedla te- ?‘*arnlng oi‘ the presence O.L f:re
and avoided the loss of valuable time in such an mstance. i

Findings

Upon the basis of all available =vi depce the Reard i‘wlds that-

ls  The air carrier, its a:rcralt and crew were Dronerly certlf' '

cated for the flight.,

2, Intil observed in tqe vicinity of dhesh:‘re; Connecticut, t;l_e;
fllght had been of a routine naturc.. |

3. Tailure of a fuel iine or fuel Line connection in the vicinity
of the left engine fusl pwnp caused leakage of gasol:'mer in thé -1c-ft
engine nacelle, | |

4. (asoline ignited in 4,11g1“t bl.rnms tn‘.r'Ough tbe engme naée ile

and weakening tha left Wwing structire.
5-. The Lloft wirg failed in tension of the lover skin Varid- maln
~ spar flange causing the‘wing to c-cillapse uward and backward rendel‘ins:‘;-’ the
aircraft mcontrgllable. o
. 6. The aireraft fell to the :glx'ﬁmci in a diving Spirai'aﬁdrbm;ﬁédr;

.upon imnact,

' P_rqbable Cause
Trhe. Board determinss ung‘f tae oroaamle cause of tnlé aruc+aezzt, wés o
_' i‘aliluz_'e. of the left wing in flight dm %.Q an engmeri’iﬂ:‘e caused by"-"
failure of a fuel line or fuel Lline cbngrc;bicn:.' |

| BY THE CIVIL AERONAUTICS BOARD:

/s/ James 1. Iandis

o, /s/ Osweld Rpn

/s/ ¥arllee Branch

/s/r josh Lee

/s/ Claremce b, Young -




APPRNLTX

As the result of the investigetion of thls ﬂna othﬁx ac iu 7 s, _ B B

bo*oh prior to and subsequent to this one, the Doard hes s after'months éi‘

rstudy nd coordination with ths parties concerned on the pari, of '.she S&f-éf_,y
;Eureau, promul J-a,tod additional fire prevention rogulations effective
‘_"'Septembar 20, 1946 whlch amend Civil Adr R\,gulm.tloqs Part 04 wi th ruopecu.‘
“Lo "ai'rworthiness and which” a.lso amend “those Parts of the Civil Ar RCguls-
"lenS govermng Op@I"“GlOY‘S , hnamcly; Ports 41, 42, and 61 to requrc rc‘rro—
f"":.:"*ctlve rlcornoratlon of the changes in trg,napcnt “1rcra1t A0W ENE geu in
-_ ';p‘ars'senger sérvice-. Brief ly;, these now regu_l%tlons rogaire hau th
,;_;,j..‘,ollowing featurcs be providod in the afores_aid aireraft which arc_—; powei-c;d,

«

‘yith onc or mora”engines rated at 600 h.p. or over:

. (a) P .rcrplo.nt Ins call atien: PFire-rasistont floxible lines vwiih
. factory—rixed cnds arc roguired For all iincs which caryy

, ‘comc,ustlole flwids or gasses undor prossure threugh-or for-

viard of: the firewail and which arc subject to relative motion
" ooty m,n- cgnpon: mts of the powerplant installation. Firewalls.
ars I”GG‘U:LI'L.d to bo firasproofed wnd shell not Dcrm_Lt the '
ipaus(..bc of u.ny hazardous LaLlu,ITbltj of oAt or flanc. Shit— -
. off means arc requirsd for ol Iincs vhiah- carry comusmolu
~fluids into the enginc o p:: tuents, so that mo Aazarc?.ous
) -quantlty of -such co;xba%t-.,*u finilds ;ll;_ drain ianto’ the

-crigine co;.lpartm,nu% forword of tho fl?'CuIa}.i aftor 8'1"’1'an3‘7
~ shut—of f -has poen accouplished, approved fire-deteciion. .
j.jsystuus and '—tp:ﬂfc*"a built-in fire extinguishers srg re—

-, quired for all cnging instaliations. Siwiler reguivements .
‘hold for'any iz sta llations vhere combustiile fivids are
_lg,mtec., such £s combustion hm,.turs, Lmll’fr,} pos er’alanta,

U ctc DA :

VP"SSG*ﬁg;CI‘ and Crc Lon 1parmzex:ts.- A1) Loverir os, hmngﬁ,
: upholstexy,‘ carpebs, ctes, in the passcnger znd orew compirb— .
wents are to bs for the most part of flamc-rosistant wo barlm.ls
‘ - other  ezses of flash-rosistant moterials, A1 o
s for x:.stu m :Lterlu.l ot to bu o:f.' fl*’w—ws&st:mt

X ‘Bn_u,n.- .u:plc. ﬂ’ﬂl@ firc ﬁ}dﬁl gﬂsﬂ
; ac "’S_Blbl(.» Dl"lts. B Improvud f‘asn ru,;rs




(c)

Carpe and Baggooe Compartments: TUnless cargo and baggage
compartments ars visible to a merber of the airplans crew
vhile he is at his duty steticn, firo-destcctor systems are
to be installed; wiless 211 parts of any cargo or baggage
compartnents are complctely accessible to o member of the
crew in flight, built—in firv—extinguishing systaas arc to
be installed in sach such compartment zlong with the fire—
detector systems

Hydreulic ¥luid: 4Although non—inflamsable hydraulic fluids
are not yot available in sufficlent quentitics to require
their use in transport aircraft, thedr cvailability in the
not too distont Tuture is considered reasonably surc. At
such time the reguiremcrt vill be promulgated calling for
its use in all traasport aircraft, replacing prosent
inflamacble fluids.




SUPrLesdmNial, UATA

investigation and doaring

The (ivil acronautics board received notification of tho accident
at 1204, January 18, 1946, and impedietoly initiated an investigeiion
in accoraance with the provisions of Sectieon 702 (a) (2) of the Civi;
deronauticc act of 1938, as amendsd. Alr Safety Investigators of the
Bozrd's Hew York office arrived at the scenc of the aceident 1430, the
seme day, end were lator assistud in the investigation by othor mombers
of the Safety Burcou steff. |
Alr Carrigr
Eagstern Air lincs, Inc., & velevare corporation with headquarters
in New York City, was operating as an eir carricr under z cortificate of
- public convenicnec and nccessity and an 2ir carricer operating certifibate;
both issued pursuant to the Civil acrenautics act of 1938, 2as apended. -
These certificotesd authorized the corporation to fly'pérsons, property -
ond meil betwcen various points in the United Stctos, including New Yérk,
¥. Y., ond boston, mass.

Flight Porsonnel

Coptein haymond 2. Kuser, age 38, of lTronton, Now Jerscy, wes pilCt
of the aircraft, and had accwsilsted a total flying time of 7826 houfs
of which 3226 hours wers obtained in DC-3 eguipaent. Fobert 5. Knight,
age 24, of New York, N. Y., wes copilot of the aircreft and had aCQW?W?7 
lated 2252 hours flying time of which 492 hours wore as second pilot.;=?;
in PC-3 equipmente We Fo Bassctt, of Huew York, W. Y., wes Flight B

Attendante Both pilots werc properly cortificated for the flighfjaﬁéf"lu

the captain was qualificd over the route.
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direraft

HC 19970 was a Dovglas DC=3 manufactured in Qetobor of 1940 and
éold dircetly to Basturn air Linces. At tho tiwe of the accidont it had
accumulated a total of 22,028 hours, of wﬁich 6,557 hours werce obtaincd
since the last major overhaul. It was cquippod with two Vrdght 62024
with Hamdilton Standsrd propellers. The total times logged for the
loft and right cngines respectively, were 14,404 hours and 3,955 hours,
botn having operated 43 houwrs since the last major overhaul., &t the
time of dopartury from New York, the total weight of the alrcraft was
lcss than tho allowable maximun gross and the centor of gravity was

Within approved limits.
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