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The Accident 
United A i r  Lines I F l i g h t  608 crashed 

a t  1229 MST,2 October 24, 1947, 1 1/2 
miles southeas t  of Bryce Canyon Airpor t ,  
Utah, dur ing  an  attempted emergency 
landing r e s u l t i n g  from a f i r e  i n  f l i g h t .  
The a i r c r a f t ,  a Model DC-6, NC 37510, 
was demolished by impact and f i r e ,  and 
a l l  of  the  46 passengers and the  crew of 
6 were k i l l e d .  

History of  the FI i g h t  
F l i g h t  608 departed Los Angeles, Cal- 

i f o r n i a ,  a t  1023 with i ts  d e s t i n a t i o n  
Chicago, I l l i n o i s ,  t o  c r u i s e  a t  19,000 
feet  according t o  v i s u a l  f l i g h t  ru les .  
Routine p o s i t i o n  r epor t s  were made over 
Fontana, Daggett and S i l v e r  Lake, Cali- 
fo rn ia ;  Las Vegas, Nevada; and Sdin t  
George, Utah. During the  l a t t e r  repor t ,  
t he  f l i g h t  i nd ica t ed  t h a t  i t  est imated 
pass ing  over Bryce Canyon, Utah, a t  1222. 

A t  1221 F l i g h t  608 repor ted  t h a t  a 
f i re  had been de tec t ed  i n  the bagggge 
compartment which the  crew was unable t o  
ext inguish.  The repor t  added tha t  the 
cabin  was f i l l e d  with smoke and t h a t  the 
f l i g h t  was at tempting t o  make an emer- 
gency landing a t  Bryce Canyon Airport .  
Shor t ly  t h e r e a f t e r  the f l i g h t  again re- 
ported t h a t  t he  nt&il  is going out-we 
may g e t  down and w e  may not." A t  1226 
an6ther t ransmission was received from 
t h e  f l i g h t  i nd ica t ing  t h a t  i t  was going 
I n t o  the  "best  placen ava i l ab le .  One 
minute later the  f l i g h t  reported wwe may 
make it-approaching a s t r i p . "  
t h e r  contac t  was had from the  f l i g h t .  

Witnesses who observed the  a i r c r a f t  
as i t  was approaching Bryce Canyon from 
approximately 20 miles southwest f i r s t  

No fur -  

'The Board is making further analysis of the con- 
slderable amount of technlcal data complled in  the 
course or its lnrdstlgatlon of t h l s  accident and sfm- 
l l a r  accldent a t  Gallup, New Mexico and a report w l l l  
be made a t  a l a t e r  date containing a complete analy- 
sts  of all pert lnent  data  and further discussion o r  
the several factors contrlbutlng t o  the cause of t h i s  
acc dent. 

kAll tlmes referred to herein are Mountaln Stand- 
ard and baaed on the  eehour clock. 
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observed w h a t  appeared ' t o  be white smoke 
s t reaming from the  a i r c r a f t ,  followed 
la ter  by dense b lack  smoke. The f i rs t  
witnesses  who observed f i r e  i n  the bottom 
of the a i r c r 8 f t  a t  approximately the 
center -sec t ion  were loca ted  approxi- 
mately 15 m i l e s  sou th  of  Bryce Canyon. 
Un t i l  s h o r t l y  before  the  moment of  i m -  
pact, .  t he  a i r c r a f t  appeared t o  be under 
normal cont ro l ;  hawever, no_,witnesses 
were loca ted  who observed the, crash.  

- 

I nvest i gat ion 
Immediately af ter  the acc ident  t he  

wreckage was pro tec ted  by C i v i l  Aeronau- 
t i c s  Administration personnel u n t i l  a 
guard was es tab l i shed  by the  National'  
Park  Service,  pending the  a r r i v a l  of 
Board inves t iga to r s .  During the evening 
of the  same day var ious inves t iga t ion  
groups were organized and an inspec t ion  
of t h e  wreckage and a search  of  t he  f l i g h t  
pa th  were begun. P a r t s  of the  wrecked 
a i r c r a f t  were t ranspor ted  t o  the Douglas 
Ai rc ra f t  Company p l a n t  a t  Santa Monica, 
Cal i forn ia ,  as r ap id ly  as poss ib le  i n  
order that i d e n t i f i c a t i o n  and eva lua t ion  
as well as recons t ruc t ion  of the perti-  
nent s t r u c t u r e ,  might be  f a c i l i t a t e d .  
The l a t t e r  recons t ruc t ion  included the  
major por t ion  of the fuse lage  from the 
leading  edge of the  wings t o  the r e a r  
pressure  bulkhead. A s epa ra t e  mock-up 
of  the air -condi t ioning compartment was 
a l s o  made as a means of t r a c i n g  the flame 
pa th  and assess ing  the  damage r e s u l t i n g  
from f i r e  i n  f l i g h t .  

The a i r c r a f t  s t r u c k  the ground a t  a 
po in t  approximately 1 1/2 miles southeast 
of the Bryce Canyon Airpor t  while headed 
i n  a westerly d i rec t ion .  The f l i g h t  path 
was pro jec ted  from the  poin t  of impact 
southeastward i n  a long g e n t l e  r i g h t  
curve which eventua l ly  swung southwest- 
ward toward Tropic, Utah. Various a r t i -  
c l e s  c a r r i e d  aboard the a i r c r a f t  and 
component p a r t s  of the  a i r c r a f t  structure 
were loca ted  along the  f l i g h t  pa th  f o r  a 
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maximum d i s t a n c e  o f  26 m i l e s  from the  
p o i n t  of impact. The sequence of s t r u c -  
t u r a l  f a i l u r e  r e s u l t i n g  from t h e  f i r e  
aboard t h e  a i r c r a f t  was r e a d i l y  recon- 
s t r u c t e d  from these objec ts .  I t  was ap- 
parent  t h a t  the a i r c r a f t  s t r u c t u r e  began 
t o  d i s i n t e g r a t e  i n  the  center  s e c t i o n  i n  
t h e  v i c i n i t y  of the  r i g h t  wing f i l l e t  
and that p a r t s  of the i n t e r i o r  of the  
a i r c r a f t  i n  the proximity o f  t h i s  a r e a  
began t o  f a l l  from t h e  a i r c r a f t  ear ly '  i n  
t h e  development of  the f i r e .  The exten- 
s iveness  of t h i s  d i s i n t e g r a t i o n  is in- 
dicated by t h e  f a c t  t h a t  the  t r a i l i n g  
edge of the r i g h t  wing f l a p ,  the main 
cabin  entrance door and the  b u f f e t  cold 
box had f a l l e n  from the  a i r c r a f t  p r i o r  
t o  impact. The e x t e n t  of  burning on 
p a r t s  of t h e  cabin i n t e r i o r ,  p r i o r  toim- 
pac t ,  ind ica tes  conclusively t h a t  the 
f i r e  i n  f l i g h t  was of such s e v e r i t y  a s  
t o  have been unsurvivable f o r  cabin 
occupants. 

Reconstruction of t h e  fuselage and 
a n a l y s i s  of the burning of its s t r u c -  
t u r a l  components i n d i c a t e  t h a t  t h e  burn- 
ing i n  f l i g h t  took place i n  an  a r e a  cov- 
e r i n g  the lower r i g h t  s ide o f  t h e  fuse- 
l a g e  beginning a t  a poin t  i n  the center  
s e c t i o n  approximately midwing and ex- 
tending rearward approximately 23 fee t  
and upward along the  r i g h t  s i d e  of  the 
fuselage t o  the top  of t h e  window l i n e .  
Inspec t ion  of t h e  s t r u c t u r e  and compo- 
nents  of  the cockpi t  and t h e  r e a r  lounge 
and t o i l e t s  show no evidence of burning 
in f l i g h t .  

Control cables  passing through the  
air-condi t ioning compartment, commonly 
r e f e r r e d  t o  as the  nboi ler  room," were 
found t o  have been p a r t i a l l y  consumed by 
f i r e  and it was evident  t h a t  a l l  of these 
cables  had f a i l e d  i n  tens ion  i n  the  
burned area. A t  l e a s t  one of the emer- 
gency landing flares which are loca ted  
at- t h e  t r a i l i n g  edge of t he  r i g h t  wing 
f i l l e t  immediately forward of the  alcohol 
tank  was found t o  have been i g n i t e d  i n  
f l i g h t .  Chemical a n a l y s i s  of smudge 
marks on a i r c r a f t  p a r t s  and components 
i n d i c a t e s  c l e a r l y  t h a t  the damage r e s u l t -  
ing  from the burning o f  the barium ni-  
t rate i n  the  f l a r e s  covered an extensive 
a r e a  a f t  and above the f l a r e  loca t ion .  
The alcohol  tank  which had a l s o  f a l l e n  
from the  a i r c r a f t  p r i o r  t o  impact showed 
signs of severe  e x t e r n a l  burning and in- 
dicated t h e  p r o b a b i l i t y  of having been 
ruptured before  i t  le f t  the a i r c r a f t .  
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Examination crf the powerplants, hy- 
d r a u l i c  system, e l e c t r i c a l  system and 
cabin supercharging system indica ted  that 
none of these  sFstems contr ibuted t o  the  
f i r e  i n  t h i s  imstance. Inspect ion of  the 
primary wing an$ empennage s t r u c t u r e  and 
t h e  c o n t r o l  sur faces  gave no evidence of 
f a i l u r e  i n  f l i g h t .  

A t  the  t i m e  af d e p a r t u r e  from Los 
Angeles a l l  four main and t h e  four al- 
t e r n a t e  tanks were f i l l e d  t o  capaci ty;  
both a u x i l i a r y  tanks were emyty. 
cause of i l l n e s s ,  the c a p t a i n ' s  regular  
co-pi lot  d i d  not accompany h i m  on t h i s  
f l i g h t .  The testimony of the c a p t a i n ' s  
regular  co-pi lot  i n d l c a t e s  t h e  procedure 
which the captafn normally followed with 
respect  t o  f u e l  management: The take- 
o f f  and climb would be accomplished w i t h  
each engine drawing f u e l  from i ts  re- 
spec t ive  main tmk.  Immediately a f t e r  
reaching cru is ing  a l t i t u d e  the  c a p t a i n  
would switch each engine t o  its a l t e r -  
na te  tank. I n  t h i s  manner t h e  f l i g h t  
would proceed u n t i l  a minimurb of 500 
pounds of f u e l  remained in t h e  lowest 
a l t e r n a t e  tank. A t  t h i s  poifit,  the  cap- ~ 

t a i n  would transfer f u e l  from the  higher 
of t h e  a l t e r n a t e  tanks t o  the lower i n  
order t o  equal ize  t h e  contents  of  a l l  
a l t e r n a t e  tanks. T h i s  procedure requires 
plac ing  t h e  l e f t  cross-feed i n  the  Ron 
engines 1 and 2" p o s i t i o n  and the r i g h t  
cross-feed i n  the "on engines 3 and 4" 
pos i t ion ;  the  booster pump switches f o r  
the  respect ive out-board a l t e r n a t e  tanks 
i n  the  *highn posi t ion.  A f t e r  having 
e q u a l i z e d - t h e  contents  of t h e  alternate 
tanks,  the capta in  would s t o p  t h e  t rans-  
fer process by turning the booster  pump 
switches and the  cross-feed c o n t r o l s  t o  
the  noff" posi t ion.  

The Model DC-6 a s  de l ivered  by t h e  
manufacturer was equipped with.  a fuse- 
lage  f i r e  ext ingulshing and d e t e c t i n g  
system which included p r o t e c t i o n  f o r  both 
forward and a f t  baggage compartments and 
the  hydraul ic  accessories  compartment. 
However, with the except ion of  a 1.4 
pound b o t t l e  of  carbon dioxide which 
l ischarged ' d i r e c t l y  i n t o  the cabin  h e a t e r  
2ombustlon cnamber, no f i re-ext inguish-  . 
ing p r o t e c t i o n  was provided the air-con- 
i i t i o n i n g  accessor ies  compartment. 

Inspect ion of the DC-6 f u e l  system 
l i s c l o s e d  t h a t  the No. 3 alternate tank  
vent o u t l e t  w'as located on t h e  r i g h t  side 
o f  t h e  fuse lage  near t h e  leading edge of 
the w i n g  and close t o  t h e  bottom wing 

Be- 

p 
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f i l l e t .  
t h i s  p o i n t  and s l i g h t l y  t o  the l e f t  there 
was an a i r  scoop which served a s  a source 

- o f  cabin  hea ter  combustion a i r  and coql- 
ing  a i r  f o r  t h e  cabin  supercharger a i r  
a f te r -cooler  and cabin supercharger o i l  
cooler.  Flight tests conducted wi th  
o ther  model D C - 6  a i r c r a f t  subsequent t o  
t h i s  acc ident  revealed t h a t  overflow from 
the No. 3 a l t e r n a t e  tank  through the a i r  
vent l i n e  and out  t h e  vent  o u t l e t  would 
sweep back i n  the s l i p  stream toward the 
cabin  hea ter  combustion a i r  in take  scoop 
and t h a t  a considerable  q u a n t i t y  of f u e l  
would e n t e r  the scoop. Ground t e s t s  
c l e a r l y  demonstrated t h a t ,  under con- 
d i t i o n s  s imulat ing the e n t r y  of f u e l  
overflow i n t o  t h e  scoop i n  f l i g h t  while 
the  hea ter  was opera$ing, the cabin 
hea ter  could be expected t o  backf i re  and 
thereby propagate flame downstream i n t o  
t h e  a i r  scoop. Incoming f u e l  would, 
t h e r e a f t e r ,  be expected t o  continue t o  
burn i n  t h e  a i r  scoop and duct .  
* Chemical analyses  of smudge s t a i n s  

were made of an extensive a rea  of the 
a i r c r a f t  and these  analyses  indicated 
t h a t  the burning of t h e  a i r c r a f t  s t r u c -  
t u r e  i n  f l i g h t  was pr imar i ly  the  r e s u l t  
of the combustion of leaking or over- 
flowing f u e l .  T h i s  burning was epgravated 
i n  a more l o c a l i z e d  a r e a  b y  the burning 
of the barium n i t r a t e  of a f l a r e .  These 
analyses  when viewed i n  the l i g h t  of t h e  
sequence of the p a r t s  which f e l l  from 
the a i r c r a f t  i n  f l i g h t  revealed t h a t  t h e  
ear l ier  burning was the  r e s u l t  of gaso- 

, l i n e  f i re .  Of the p a r t s  which f e l l  from 
the  a i r c r a f t ,  those bear ing s i g n s  of 
barium n i t r a t e  burning were f i rs t  located 
along t h e  f l i g h t  path a t  po in is  which 
corresponded t o  the  a r e a  i n  which visible 
f i r e  was f i r s t  observed. 

manufacturer 's  representa t ives ,  the  D C - 6  
f u e l  system was not  designed for f u e l  
t r a n s f e r  between tanks.  However, it is 
apparent that t h i s  system is r e a d i l y  
adaptable  t o  f u e l  t r a n s f e r  and was, i n  
f a c t ,  ex tens ive ly  employed f o r  t h i s  pur- 
pose p r i o r  t o  the aqcident .  Testimony 
of representa t ives  o f  Douglas A i r c r a f t  
Company, the C i v i l  Aeronautics Adminis- 
t r a t i o n ,  and a i r  c a r r i e r s  operat ing D C - 6  
aircraft  d i s c l o s e d  t h a t  no t e s t s  were 
conducted p r i o r  t o  c e r t i f i c a t i o n  of t h i s  
model a i ' rc ra f t  t o  determine whether any - 
hazard e x i s t e d  through poss ib le  overflow 
of f u e l  from the  vent  o u t l e t  i n t o  the 
cabin h e a t e r  combustion air  Intake scoop 

Approximately 10 feet a f t  of 

According t g  the  testimony of the 
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during flright.  NO I n s t r u c t i o n s  had been 
given the s i r  carrier's p i l o t s  concerning 
p o s s i b l e  hazards assoc ia ted  w i t h  over- 
flow of g a s o l i n e  from the No. 3 alter- 
nate tank. No i n s t r u c t i o n s  were pro- 
vided i n  the manufacturer 's  DC-6 Opera- 
t i o q  Manual, or the  C U  Approved D C - 6  
A i r c r a f t  Operating Manual advis ing  
a g a i n s t  f u e l  transfer, nor were any in- 
s t r u c t i o n s  contained i n  the  a i r  carrier's 
D C - 6  P i l o t ' s  Operating Manual o u t l i n i n g  
any procedures for f u e l  t r a n s f e r .  

Discussion 
I n v e s t i g a t i o n  of t h i s  acc ident  leaves 

l i t t l e  doubt t h a t  the i n i t i a l  f i r e  and 
the most e x t e n s i v e  burning which followed 
were caused by the  combustion of aviation 
fuel.' Reconstruction of t h e  flame pa th  
i n d i c a t e s  the o r i g i n  of t h i s  f u e l  t o  be 
forward of and approximately i n  l i n e  
wi th  t he  cabin  h e a t e r  combustion a i r  in- 
take scoop. Since the only source of 
g a s o l i n e  i n  t h i s  area is t h e  No. 3 al- 
t e r n a t e  tank  vent  o u t l e t ,  i t  is con- 
cluded t h a t  gaso l ine  overflow through 
t h i s  o u t l e t  enfered  t h e  scoop w h i l e . i n  
f l i g h t ,  was i g n i t e d  i n  the heater and 
t h e r e a f t e r  burned i n  the scoop and duct .  

I n  view of t h e  above, the  testimony 
of the  c a p t a i n ' s  regular  co-pi lot  con- 
cerning t h e  f l i g h t  procedures r o u t i n e l y  

.followed by the  c a p t a i n  i n d i c a t e s  very 
s t r o n g l y  that, i n  the course of t rans-  
f e r r i n g  f u e l  from the  outboard a l t e r n a t e  
tanlcs t o  t h e  inboard a l t e r n a t e  tanks i n  
f l i g h t ,  he fa i led t o  s t o p  the  t r a n s f e r  
I n  t i m e  t o  prevent the No. 3 a l t e r n a t e  
tank from overflowing through the  v e n t  
o u t l e t .  The t i m e  of discovery of f i r e  
aboard t h e ' a l r c r a f t  corresponds very 
c l o s e l y  t o  the time a t  which the crew 
would be expected t o  transfer f u e l  from 
t h e  outboard a l t e r n a t e  tanks t o  the in- 
board a l t e r n a t e  tanks. 

E a r l y  i n  the course of t h e  Inves t i -  
g a t i o n  i t  became apparent t ha t  the  emer- 
gency landing flares cont r ibu ted  t o  t h e  
s e v e r i t y  of the f i r e  i n  f l i g h t .  Although 
it was apparent t h a t  a f i r e  of consider- 
a b l e  i n t e n s i t y  would have been necessary 
t o  i g n i t e  these f l a r e s ,  the hazard' t h a t  
t h e i r  l o c a t i o n  i n  t h e  Model DC-6 pre- 
sen ted  was, never the less ,  recognized. 
As a r e s u l t  of t h i s  i n v e s t i g a t i o n ,  t h e  
Board promulgated a s p e c i a l  regula t ion  
enabling air c a r r i e r s  operat ing t h i s  
model a i r c r a f t  t o  remove a l l  landing 
flares unt i l  proper l o o a t i o n  In the  sir- 
c r a f t  is made. 



Soon after t h e  i n v e s t i g a t i o n  was i n i -  
tiated, a Modification Board was organ- 
ized, c o n s i s t i n g  of representa t ives  of 
the  C i v i l  Aeronautics Board, t h e  C i v i l  
Aeronautics Adminis t r a t i o n ,  Douglas A i r -  
craft  Co., Inc., United A i r  Lines, Inc., 
and American A i r l i n e s ,  Inc., the purpose 
of which was t o  analyze and improve where 
poss ib le  the  component p a r t s  and systems 
of the  DC-6 i n  t h e  l i g h t  of technica l  
d a t a  compiled b y  the manufacturer and 
t h e  operators ,  a s  w e l l  as the f indings 
of t h i s  inves t iga t ion .  This  Board com- 
p l e t e d  its studies e a r l y  i n  December and 
submitted a l ist  of  proposed modifi- 

. c a t i o n s  t o  the  C i v i l  Aeronautics Admin- 
i s t r a t i o n ' s  Type C e r t i f i c a t i o n  Board. 
This  l i s t  was approved as submitted, 
although the la t te r  Board suggested ad- 
d i t i o n a l  items t o  be included. These 
i tem were added t o  the modif icat ion 
list, the  t o t a l  of which c o n s t i t u t e s  the 
basis f o r  the a l t e r a t i o n s  of the Model 
DC-6 which are present ly  being accom- 
p l  is hed . 
drew t h e  DC-6 from scheduled serv icg  
November 11, 1947, a por t ion  of t h i s  l i s t  
c o n s t i t u t e d  the minimum modif ica t ionplan  
t o  be completed before  t h i s  m o d e l  is re- 
en tered  i n  serv ice .  T h i s  modif icat ion 
p l a n  r e q u i r e s  the r e l o c a t i o n  of t he  Nos. 
2 and 3 a l t e r n a t e  tank vent o u t l e t s  t o  
areas i n  which no hazardous f u e l  over- 
flow condi t ions w i l l  ex i s t .  Guards are 
required f o r  a l l  f u e l  boos te r  pump 
switches.  I n  addi t ion ,  extensive modifi- 
cation t o  t h e  e l e c t r i c a l  s y s t e m  is re- 
quired t o  increase  the pro tec t ion  agairst 
poss ib le  f i r e  hazards from t h i s  source. 
Other modifications encompassing the 
power p l a n t  and f i r e  ext inguishers ,  a s  
well as provis ion for drainage and added 
precaut ion  a g a i n s t  f u e l  leakage, are 

- b e i n g  effected. It appears,  therefore ,  
t h a t  the manufacturer and the operators  
are tak ing  adequate a c t i o n  t o  assure  the  
e l imina t ion  of that design def ic iency  
which caused the f i re  i n  t h i s  instance.  

After the DC-6 has been returned t o  
s e r v i c e ,  according t o  the above plan,  i t  
w i l l  b e  l i m i t e d  t o  c e r t a i n  ca tegor ies  of 
operat ion u n t i l  the  remainder of the  
modif icat ion list is completed. For in- 
( ~ t a n c e ,  opera t ion  w i t h  t h e  heater  w i l l  
not be permitted u n t i l  extensive modifi- 
c a t i o n s  have been completed of the  cabin 
supercharging and v e n t i l a t i n g  system, 
cabin  hea t ing  system, thermal de-icing 

Since t h e  industry v o l u n t a r i l y  with- 

f i re  d e t e c t i o n  and suppression 
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system. Similar ly ,  o ther  p e r t i n e n t  mod-  
i f i c a t i o n s  w i l l  be necessary before  t h e  
a i r c r a f t  is p e r i l t t e d  t o  be operated with 
the  cabin supercharging and thermal de- 
i c i n g  system i n  use. 

Modification Board's analyses  of the  
DC-6, severa l  condi t ions were d isc losed  
which, while no t  d i r e c t l y  related t o  
t h i s  accident ,  nevertheless  are suscep- 
t ib le  of material improvement. These 
items were a l s o  included i n  the Board's 
recommendations t o  the C i v i l  Aeronautics 
Adrninistration(s Type C e r t i f i c a t i o n  Board 
and the modif icat ion proposed i n  connec- 
t i o n  therewith w i l l  no doubt se rve  t o  
improve the e f f ic iency  and t h e  over-al l  
s a f e t y  of t h i s  m o d e l  a i r c r a f t .  

t h a t  the o r i g i n  o f  t h e  f i r e  i n  t h i s  in- 
s tance  was not i n  e i ther  of the baggage 
compartments. The Board has been cogni- 
zan t  of  t h e  publ ic  concern over the pos- 
s i b i l i t y  of a fire being started i n  
f l i g h t  as a r e s u l t  of discharge of photo 
f l a s h  bulbs c a r r i e d  i n  passenger baggage 
and t h i s  s u b j e c t  was g i v e n , c a r e f u l  s tudy  
during the inves t iga t ion .  As a r e s u l t  . 
of tests conducted by the A i r  Forces and 
by General E l e c t r i c  Corporation i t  has 
become apparent that  the  inadvertent  
discharge i n  f l i g h t  of such bulbs i n  an  
a i r c r a f t  i n t e r i o r  is highly improbable 
and t h a t ,  i f  discharged by any means, 
t he  amount and r a t e  of heat d i s s i p a t e d  
is i n s u f f i c i e n t  t o  i g n i t e  even the  most 
highly inflammable materials normally 
c a r r i e d  i n  baggage or express. 

Because of the extensiveness of the 

The i n v e s t i g a t i o n  c l e a r l y  es tablished 

Probab I e Cause 

The Board determines tha t  theprobable  
cause of t h i s  acc ident  was t h e  combustion 
of gaso l ine  which had en tered  the cabin  
heater a i r  intake scoop from the No. 3 
a l t e r n a t e  tank vent  due t o  inadvertent  
overflow during the transfer of f u e l  from 
the No. 4 a l t e r n a t e  tank. Contr ibut ing 
f a c t o r s  were the improper loca t ion  of 
the No. 3 a l t e r n a t e  tank a i r  vent  o u t l e t  
and the ' l a c k  o f  i n s t r u c t i o n s  provided 
DC-6 f l i g h t  crews concerning hazards as- 
s o c i a t e d  w i t h  f u e l  transfer. 
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