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Accident Investigation Report 
fhselage, the flre sonti spread t o  tJle cabin, cow 
plctely destroylng the 'biterior ol' the Hircrnft. 

bi scuss i on 
The mrgency po*eqiltmt f l  re iwcx:dure employed 

by PCA requires that the cut-off vnlvr lmdle  be 
pulled prior to feathering the propeller in  order 
that t t e  supply of cowt)ustlhle fluids m y  he s t o p d .  
A l t h n g l l  this procedure w n s  follmcd in this insmce 
the fire evidently progressrd to  the area aft. of the 
firewall ad conswed the lines hehimi the cmt-ofY 
valve. h'hen this  had occwt-ed, no further protec- 
tton from f i r e  existed for '  t h i s  area and gasoline 
continued tp d r d n  into 7nnr 3 t o  feed the f i r e  in  
the KO. 4 engine nacelle. 

It is evident that the primry reason for tk 
fire spreading from Zone 1 to h i e  2 arul eventually 
to  h e  3 was the poor s e a l w  between the irxlivih- 
iutl cowl p e l s  azyl between the cowling ard the 
ftrewall a d  o i l  cooler shroud. In this  respect, 
the relatively low resist,mee of Mrewall fittings 
contributed t o  the extent to which the f i r e  pene- 
trated tlw? flrewall. The severity of the f i r e  in  
7me 3 c w  be attributed direct ly  to  tk poor f i r e  
resistance of ale chiral f l u i d  carrying lines and the 
oil tank. 

Ajrcraft 068 w a s  not certiflcated on the samba-  
sis as a i rc raf t  employed for scheduled passenger op- 
e r a t i a k  a d  its we w a s  1 b n i t d  t o  crew training. 
However, s m ,  of the deficiencies observed in tfe 
pwerplant installation are connnn to a l l  air car- 
r ie r  a i rc raf t  OF th i s  mndel and the ai.r carr iers  as 
well as the m f a c t u r e r  hnve provided for canpre- 
tsnsive modif icat im to increme f i r e  protection in 
t h i s  t yp  of air carr ier  aircraft.$ 

T t e  imdequncy of grourd fire fighting equilment 
ml techniques employed in this instance w a s  clearly 
indicated. A t  no time n f t w  exhaustion of t lE fomo 
supply w a s  any control over the f i r e  by tte grand 
units apparent. 
this magnitude, considerable improvement is requidred 
both in the equlpnent arld t t s  ex t inwshing  agents 
employed. Both water CO, proved to  bc c m i e t e -  
l y  ineffective for ground f i r e  fighting equipment In 
endeavoring to control a f i r e  of this intcirsity. 

'i nd i ngs 

I t  is obvious that,, for f i res  of 

On tk basis of  a l l  availuhle evidence tlle Umrd 
' M s  that: 

1. The a i rc raf t  involved in the accident w a s  cer- 
Aficated for restricted operation ml was enrployed 
)y the canpany for crew trriining only. 

2. During a routine training fligtrt the exhaust 
valve of the No. 2 cylinder failed w s u l t h g  in  
'ructure of the piston ard cylinder Ixr tu l .  

3. For some time prior to  t b  valve fai lure  the  
! x W t  conrxxtim on tto No. 1 cylinder lad been 
. m e  from the exhamt port, a d  exhamst gases were 
.caking through tfe rt=sulting opening. 

4. O i l  and gnsollne vapors from the No. 2 cylln- 
ler were ignited by t i p  txxtrni~5t gases escnpiry; f r o m  
.he loose exhaust corumtion. 

traveler1 cift. dot+; t l l o  outside of tlc rracell~' wid 
perv!t.rattrl lnt,o Zorie P t.liroq$i LIS opvnlry,s tir!t,wtorl 

the cowl ard 011 cooler ShrfJlrd rud ~ l s o  hetween in- 
dividual cowl pawls. The remalns the No. .I na- 
cel le  as well as tts other three nact\llc!s provided, 
Rnrple evidence that, thrse cowling cml shrouds were 
very poorly sealed. 
identified on the OiJtbOaFi top  of the No. 4 micelle 
nrd i t  is prohahle t trrrt .  this flame errtered 7fine 2 u1 
tho junctjon of tlle a i r  sc:oop with, the top of the 
nacelle. 

After pmetratiw illto 70ne 2 the flame attacked 
the rubher and dural o t l  lines at the loner portion 
of the firewall ruwi simrltanemsly bumel away the 
rubber seals  het.wwn t,he firewall and the cowling 
which were inteiided tn prevent possible airflow int,t 
Wie 3. Sow f l ~ i i r ?  was Also directed against m i -  
cnrta plates coverltg a n  area of several square 
inches iJi t.ts upper portion of the firewall. These 
plates, through which openms are provided for en- 
gine control cables, soori  were consttned by f i r e  pro- 
vidiig sulist.:uitlnl areas throigh which f l m s  were 
able t,o entc'r into Zone 3. Ihidence w a s  disclnwcl 
that a large portion of ttle dural flttinss in the 
firewall was coisurwd by f i r e  thus addjng to the 
nrea of uccess of the f l r e  into h e  3. Another 
1arXe oprrlrp, in the firewnll resulted when a dural  
junction box wns consmd by fire leaving an uncov- 
ered spice of a~~roxirnztel  y 4 0  square inches tllrcwgh 
which the fire pnetrated into Zone 3. 

T k  mst. slp,nifir.fint f lam path during the eurly 
stAges of tin? f i r e  appeared to  be that which con- 
s i m &  the rubher seals nrom4 the  o i l  cooler stu-0~5. 
From thts  area tJie flrun? p m t r a t e d  Snto 7ane 3 
ttwug,li g a p  around Lts? poorly f i t t e d  firewall a d  
tho oprniws l e f t  wlsn tlw: rubber seals were con- 
swned. A t  tlris pohit tie f'ire rapidly increaqed in  
intemsi t y  conswntng gasolliie a d  hydraulic llnes as 
well as t k  dural o i l  tank tte contents of which 
added to Its severity. The invest,lpatiori clearly 
indicetrs tlint tta most severe flre occiirred i n  
Zone 3. 

fire extlngaishlrg system of' 15 pods capacity 
each. The discharge w a s  directed to 7mle 2 only Hnd 
the fire detectors were also located in  t l lat  section 
only. I t  w a s  apparent therefore that the e x t i k  
g~iislilng system provided no prot,ectiori for e i ther  
7 h e s  1 or 3. Alttiough tlie f i r e  r x t i r ~ ~ i s l r i n g  sys- 
tem had been used in  t h i s  instance, i t  WAS riot ade- 
quate to  control Ltie f i r e  for a sufficip,lrt time to  
peml t . a l l  cwbuqtible f l u i d s  forward of tla fire- 
wall cut-off valves t o  be drained off or otterwise 
dissipated. 

I t  is apparelit t l m t  the fin? tml weaknet3 the na- 
cel le  stnict.ure surrourxUry: 7ane 3 sufficiently to  
c u e  the No. 4 eriglrie to drop from the wirx sliort~y 
nfter thte wheels contucteci tlie runway. Ilowcver, tke 
fire conthiiied to  burn in ttc! No. 4 chwine location 
in tlre wirx being f a t  prliiuirily by gttwline running 
fran broken nrel I iiies. hlrhile f i r e  fighting equip- 
ment w n s  awaiting t.he nlrcraf t  ns i t  landed. How- 
ever, the foam ~ l x l  C02 supply cnrrlwi by the airport  
f i r e  truck w a s  cxlutustcd without extiriguulsliing t,)ie 
fire ard tlr sut)sequcxrrt uttcwpt.s a t  e x t l w i s t m t  
by the Amy mbile 311gh prossurc wat,er system were 

the nortlmst. was blciwlng Llic flruix. toward tllc 

S t i l l  anot.tier f l m  patti wfs 

Aircraft OW w n s  equipped with a two-bottle COz 

U n S U C C C S S f b l .  Ik!rflUS(? t f X s  Wild of 15 24) inph frm 
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Accident Inves t  i gat i on Report 
*', 

3. Upon detectlng the f i re ,  the crew inmdlately 
ini t i t i te l  etwrgency f i r e  extinmilshinfi procedures 
but the fire w a s  not brought undc!r control. 

dividual cowl panels and between ttr! o i l  cooler 
shroud arK1 tie nacrlle skin the f i r e  rapidly pro- 
gressed t o  7mcs 2 an3 3 .  

Washington Nat,iaial Airport arid a landiric w a s  made 
on Runway X!. 

8 .  I!pm contact w i t h  tle runway t k  No. 4 ongine 
f e l l  frorr the a i rcraf t  but f i r e  cmtinued burnirg i n  
the wlng. 

9. Despite the combined ef for t s  of tte Army wd 
airport f i r e  fighting units, t l w  a i rc raf t  continumi 
to  burn for t.w hours a f t e r  tke'landing destroyiig 
the wajor portion of the right w i n g ,  center section 
and the fuselage. 

6. hie to  the inaderpcy o f  tlie seal betueeii ln- 

7, The aircraf t  ~BRCAIKI~~ whl.le ret.urnlng to 

3 

Probable Cause 

The Board determines that the probnble c w e  of  
this  accident w a s  the fatlure i n  the No. 4 ewine of 
the exhaust valve of the ho. 2 cylinder wid the ex- 
haust cwmection of the KO. 1 cyllnder which re- 
sulted in f i r e  i n  flight. A r o n t r i b u t l ~ ~ g  f'actor 
n a s  the inadequacy of the seal betaeen the firewall 
and nacelle skin and between indivldual cowl panels 
which prtmittcd the f i r e  eventually t o  reach ?me 3 
an3 to becwno uncontrolld~le. 

BY THE CIVIL AEIWNALTICS E0)ARD: 

/ S I  J. M. Laridis 
1 s t  Oswald R p n  
Is/ H a r l l e e  Bmnch 
I s /  Josh Lee 
1st C l a r e n c e  M. Y m n p  

Appendix 

A s  a rewilt of previous accidents irrvolvfi;~ en- 
gine  f i res  In f l i E l i t  t tre Eloarxi hod, during the year 
prior to this accident, been consultiw with aEen- 
e ies  concerned preparalory to amaiding those parts of 
the C i v i l  ,411- Re$ulatloits which pertain to  f i r e  pro- 
tection tn a i r  carr ier  a i rc raf t .  &muse of tte 
~ ~ 1 1 1 e r d ) i f i t y  of i',mfe 3 to  pwsible  ewjiie nacelle 
f i res  am3 the potential d q e r  which exis ts  i n  d a m  
age to the c r i t i c a l  u,inF: structure in  the vicini ty  
of ttre engine rracrlles, the C i v i l  Aeronautics 13oard 
prormllgatcd Nldittonrtl repilations desi.gned to  is@- 
l a te  more completely 7 0 ~ 2 s  1 ard 2 by increaqlw the 
effectiveness of the flrewall in  trnnsport t>p  air- 
c ra f t ,  to irqrovc? tlie systems of f i r e  detection ruxl 
extlnguishient In hoth fhwlt~ge m d  ewine nacelles, 
Rnd t o  increase the f i r e  res is tant  qualities of en- 
gine nacelle eaqmriwts mid a i rc raf t  structure. - 
These regplatiorls becam effective November 1, 1916. 

Since the prarrul$ntion of t tw  above wnendments to 
the C i v i l  A i r  Rwulat~oris, the Pncmufacturer of t h i s  
a i rc raf t  tias iist.it.utPd a f ire prwvcntion prngranl 
designed to  provide m r e  carplete f i r e  protection 

for engine rimelles. 
control cable.cut-out in the firewnll is to be re- 
placed with a stainless steel f i r e  seal. A l l  mate- 
r i a l s  attached t o  the firewall which are other than 
s tee l  are to  be replaced by materials of greater 
heat. r e s i s t m e .  Fire detectors are t o  be included 
In Tones 1 ad 3 and additional detection units in- 
s ta l led  in 7mne 2. A steel  plate Is t o  be attached 
direct ly  t o  the f'orward face of the f i r e w d l  t o  
cover thP junction box opening. Discharge nozzles 
are to be provided in Zone 3. . All lines cnrrFlip 
ccdus t ib le  fluids in  Zone 2 are t o  he s tee l  or of 
flexible f i r e  res is tant  coils tnict ion. 

I t  is arit.icipated that  the above n m f i c a t i o n s  
will render the possibility of a recurrence of an 
Rccirlent such ns occurred in this instmce highly 
wiliA~ly.  Flirthermore, i n  view of the fact  that 
s i d l a r  modifications are proposed for a l l  trarisport 
category aircraf t ,  it is apprent  tllat a11 aircraf t  
mdcls in a i r  carr ier  service w i l l  possess a mich 
higher degree of f i r e  resistance than has existed 
Iwretofore. 

The mlcarta sealing in thc 



Suppbemmtal Data- 

l nvest l gat Ion 
The W d  WAS r i o t i f i d  of the accident a t  13ra, 

September 12, 1Wi N K ~  nn Investigation WRS imr*tdi- 
a b l y  iriitiatrtd in nccordance w i t h  s e c t i m  7 @ 2 ( ~ )  (2) 
of the Civil Aermutics  Act of 1'938, 8s mded. 
Investigators o f  the IhardIs Wtxqhhu$or~ office ar- 
rived a t  the scene of the accident a t  1415 and were 
subsequently ssisted by other ~oersonnel of the 
Safety Bureau s t a f f .  

Alr Carrler 
knns~lvmia-Centra1 Air1 IIIW w n s  incorporated 

uder the laws o f  t h ~  State o f  5elawnre arrrl main- 
tains its tswlquarters i n  Viashlngton, D. C. 
canpany has been operating unrier a cer t i f ica te  of 
public cmvenience ard necessit) a d  an air carr ier  
operating cer t l f lcate ,  both issued pursuant to tile 
provisions of thi? Civil Aeronautics Act of 1938, as 
amemied. 

Personno I 

The 

Captain William Ralph Sewell, ege 37, of Ekthesda, 

Captain Sewell possess- 
Maryland, w a s  in cam& of' the nircraf't, acting In 
the capacity of irrstructor. 
ed an a i r l jne  trmqprt pi lot  ra t% & unt i l  the 
date of the accidertt had accumllated a to ta l  of 
7,272 hours, of which 375 hms had been cbtalned in 
DG? equinrent. First Offlcei Mwiri n. Gately, age 

(1) 

a, of Hyattsvllle, MorJlarHi was stcdeellt co-pilot. 
Mr. Gatply msessed a c m r c h l  pllot cer t i f icate  
and instrunent rRting nnr' until the date of the 
accident had accunulated a total  of 1,175 I-, of 
wILIch 332 karrs h d  been obtah& in 4ergirs equip- 
writ. Firs t  Officers Charles W. Fiasm~, age s, of 
Alexaruiria, Virginia and Albert A. Aru'ierson, age SI, 
of Alexandria, Virginia canprisd Uie remahler of 
the student crew. Both of the l a t t e r  pl lots  pos- 
sessed conmercial p i l o t  cer t i f icatps  arK1 instrumtit  
rat-. 

Aircraft 
NX-9iOmS,-a Dmglas C-FA, w a s  b e h g  uti1izc.d bg 

the canpony for the purpse of crew t r a h i n g  O ~ J .  

Ttle a i rc raf t  h d  been operated a total of 3,598 
hours, of which SR l m w s  had been chtained since tHe 
last major overhaul. I t  w a s  equipned w i t h  four 
Prat t  & Wjtney -7 etyines 0.1 wlilrh hmiltm 
S t a d a r d  ~ r o p l l e r s  were installed. The e r y h e s ,  
Nos. 1, 2, 3 Rnri 4 had been operated a to ta l  of 

~KIUFS, respectively, of which 616 iimws had been 
accimlated by Nos. 1, 3 and 4 enghes RI*1 157 hours 
by ho. 2 ergbe since tlle 1Ast major overhaul. A t  
WIQ time of take-off k a n  Washhgtm National M r -  
oort the total  weight of the a i rc raf t  w a s  approxi- 
matel) 16,oOO potmts less ttim the maxinrm author- 
ized gross. 

2,772 hours, 2,530 h W S ,  2,407 hclurs 2,I2?) 


