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On February 19, 1988, about 2130 EST, a Boeing 757, operated by Eastern 
A i r l i n e s  as f l i g h t  215, en r o u t e  f r o m  A t lan ta ,  Georgia, t o  Tucson, Ar izona,  
w i t h  6 crewmembers and 131 passengers on board, exper ienced an i n - f l i g h t  f i r e  
caused by a r u p t u r e d  s o l i d - s t a t e  oxygen generator  i n  t h e  fo rward  g a l l e y .  
There was no damage t o  the  a i r p l a n e  and the re  were no i n j u r i e s .  

The s e n i o r  f l i g h t  a t tendant  s t a t e d  t h a t  approx imate ly  2 1/2 hours i n t o  
the  f l i g h t ,  a passenger requested oxygen f o r  shortness o f  b rea th .  The f l i g h t  
a t tendent  consu l ted  w i t h  a phys i c ian  on board, who agreed t h a t  oxygen cou ld  be 
admin is te red  t o  t h e  passenger. A second f l i g h t  a t tendant  brought  a Duo-Pac 
Aviox p o r t a b l e  oxygen u n i t ,  manufactured by Sco t t  A v i a t i o n ,  and a c t i v a t e d  one 
o f  t he  two chemical oxygen generator  c a n i s t e r s  i n  the  u n i t .  The genera tor  
a c t i v a t e d  b u t  t h e  f l i g h t  a t tendant  de tec ted  no f l o w  o f  oxygen i n t o  t h e  mask. 
A s i n g l e - c a n i s t e r  oxygen u n i t  was obtained, and i t  i n i t i a t e d  p r o p e r l y  and 
oxygen was admin is te red  t o  t he  passenger. 

The Duo-Pac Aviox u n i t  was placed on i t s  s ide  on t h e  second s h e l f  o f  a 
beverage c a r t  and was covered w i t h  a damp l i n e n  napkin f o r  coo l i ng ;  
r e p o r t e d l y ,  t h e  u n i t  was very h o t  t o  the  touch. The c a r t  was p laced i n t o  i t s  
fo rward  g a l l e y  s torage cab ine t  and the  cab ine t  door was l e f t  open. Several 
minutes l a t e ,  a f i r e  erupted i n  the  forward g a l l e y .  F l i g h t  a t tendants  used 
t h r e e  Halon f i r e  ex t i ngu ishe rs  t o  e x t i n g u i s h  t h e  f i r e  which was on t h e  g a l l e y  
f l o o r .  The f l i g h t  a t tendants  cleaned the  g a l l e y  and p laced d e b r i s  f rom the  
Aviox u n i t  i n t o  a p l a s t i c  bag. The f l i g h t  cont inued t o  i t s  d e s t i n a t i o n  
w i t h o u t  f u r t h e r  i n c i d e n t .  

S o l i d - s t a t e  oxygen generators  are chemica l l y  operated py ro techn ic  dev ices 
used f o r  medical ,  passenger, and f l i g h t  a t tendant  supplemental oxygen on 
severa l  commercial a i r c r a f t .  The pr imary component used t o  f u e l  t h e  oxygen 
genera tor  i s  a sodium produces oxygen as c h l o r a t e  candle which, when burned, 
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i i t s  c h i e f  by-produc t .  As t he  oxygen i s  produced, i t  i s  exhausted through an 
o u t l e t  tube i n t o  the  airway system t o  a mask(s). As l o n g  as oxygen i s  a l lowed 
t o  f l o w  f r e e l y  through the  system, t h e r e  i s  no s i g n i f i c a n t  bu i l dup  o f  p ressure  
i n s i d e  t h e  generator ;  however, i f  t h e  o u t l e t  tube i s  b locked o r  p a r t i a l l y  
obs t ruc ted ,  pressure w i l l  i nc rease i n s i d e  t h e  generator .  I n  a d d i t i o n  t o  
inc reased pressure,  a more oxygen- r ich  environment increases t h e  burn 
temperature s i g n i f i c a n t l y ,  which can r e s u l t  i n  s t r u c t u r a l  damage t o  t h e  
genera tor .  The Sco t t  A v i a t i o n  Aviox oxygen system i s  packaged i n  a p o r t a b l e  
c a r r y i n g  case w i t h  e i t h e r  one o r  two generators .  l h e  Duo-Pac Aviox u n i t  has 
an overpressure r e l i e f  va l ve  i n  t h e  oxygen d i s t r i b u t i o n  man i fo ld  r a t h e r  than 
va lves  on each generator .  

On March 2, 1988, Sa fe ty  Board i n v e s t i g a t o r s ,  ass i s ted  by engineers f rom 
Scot t  A v i a t i o n  and Eastern A i r l i n e s ,  photographed and examined the  Aviox u n i t  
(ID 802502-15,LAC P a r t  No. 673459-103) i n v o l v e d  i n  t h i s  i n c i d e n t .  The o u t e r  
case o f  t h e  c a n i s t e r  had a ho le  o f  approx imate ly  3 inches d iameter  i n  i t s  
lower  l e f t  quadrant caused by excess ive heat o r  f i r e .  The copper j a c k e t  which 
housed t h e  sodium c h l o r a t e  candle was separated a t  t he  c a n i s t e r ’ s  end cap. 
The separa t i on  appeared t o  have been caused by i n t e r n a l  pressure,  i n  excess o f  
t he  des ign  l i m i t s  o f  the  copper j a c k e t .  

A t  t h e  reques t  o f  t he  Sa fe ty  Board, a d d i t i o n a l  examinat ions o f  t h e  Aviox 
u n i t  were conducted by the  Federal  Bureau o f  I n v e s t i g a t i o n  (FBI)  m e t a l l u r g i c a l  
l a b o r a t o r y  i n  Washington, D.C. Radiographs o f  t he  u n i t ’ s  a i rway  m a n i f o l d  
system showed no evidence o f  b lockage o r  o b s t r u c t i o n .  

F u r t h e r  examinat ions and o p e r a t i o n a l  t e s t s  were conducted on A p r i l  7 and 
8, 1988, a t  t h e  Federal A v i a t i o n  A d m i n i s t r a t i o n  (FAA) Technica l  Center  i n  
A t l a n t i c  City, New Jersey. Several  inst rumented t e s t s  conducted on Avoix  
genera tors  w i t h  unobst ructed a i rway  man i fo lds  r e s u l t e d  i n  no abnormal ly h i g h  
genera tor  ope ra t i ng  temperatures o r  i n t e r n a l  pressures and no genera tor  
overpressures.  The Aviox u n i t  f rom f l i g h t  215 was disassembled w i t h  t h e  
t e c h n i c a l  ass is tance o f  S c o t t  A v i a t i o n  personnel  and members o f  t h e  FAA F i r e  
Sa fe ty  Branch (ACT-350). A l l  o f  t h e  a i rway  man i fo ld  components and t h e  
overpressure r e 1  i e f  va l ve  were found unobstructed,  and they  f u n c t i o n e d  
normal ly .  However the  damaged c a n i s t e r ’ s  o u t l e t  cap had i m p r i n t  damage t h a t  
corresponded t o  a 1 - i nch  hex nu t ,  which secured t h e  o u t l e t  tube t o  t h e  c e n t e r  
o f  t h e  o u t l e t  cap. A d d i t i o n a l  1 /8 - inch  c i r c u l a r  impressions were found on 
the  hex n u t  suppor t  bracket ;  t h e  impressions matched t h e  s i z e  and shape o f  t h e  
t i p  o f  t h e  c a n i s t e r ’ s  oxygen o u t l e t  tube.  

o f  t h e  genera tor ’s  c a n i s t e r  f rom t h e  Aviox u n i t  on f l i g h t  215 was f u l l y  o r  
p a r t i a l l y  b locked by the  m isa l i gned  o u t l e t  tube,  which prevented oxygen f rom 
f l o w i n g  i n t o  t h e  a i rway man i fo ld .  T h i s  blockage caused pneumatic overpressure 
which, i n  t u r n ,  caused the  sodium c h l o r a t e  candle t o  be expe l l ed  f rom i t s  
copper j a c k e t .  The c h l o r a t e  cand le  cont inued t o  burn i n  an oxygen- r ich  
environment through the  copper j a c k e t  and i g n i t e d  the  l i n e n  napkin and o t h e r  
m a t e r i a l  i n  t h e  g a l l e y .  Because t h e  overpressure r e l i e f  va l ve  was l o c a t e d  i n  
the  oxygen d i s t r i b u t i o n  man i fo ld ,  i t  was useless i n  r e l i e v i n g  t h e  pressure  i n  
the  genera tor  c a n i s t e r .  

Based on t h i s  evidence, t he  Sa fe ty  Board concludes t h a t  t h e  o u t l e t  t u  
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The S o c i e t y  o f  Automot ive Engineer's (SAE) Aerospace Standard 1303, "Por tab le  
Chemical Oxygen," s t a t e s  t h a t  each oxygen genera tor  t h a t  i s  a component of an 
oxygen system should be equipped w i t h  " r e l i e f  v a l v e ( s )  on each c a r t r i d g e ,  
p r e f e r a b l y  on t h e  oppos i te  end from t h e  oxygen o u t l e t . "  

C u r r e n t l y ,  FAA r e g u l a t i o n s  i n  14 CFR 23.1450 and 14 CFR 25.1450 
concern ing oxygen systems s p e c i f y  t h a t  "means must be prov ided t o  re1  i e v e  an,y 
i n t e r n a l  p ressure  t h a t  may be hazardous," b u t  t h e  r e g u l a t i o n s  do n o t  d e f i n e  
which component o f  t h e  complete system i s  r e q u i r e d  t o  be equipped w i t h  a 
r e l i e f  va l ve .  The S a f e t y  Board b e l i e v e s  t h a t  these r e g u l a t i o n s  need t o  be 
made more p r e c i s e  and s p e c i f y  t h a t  each oxygen genera tor  c a n i s t e r  have 
overpressure p r o t e c t i o n .  Also, t h e  Board b e l i e v e s  t h a t  e x i s t i n g  S c o t t  
A v i a t i o n  Aviox dual  u n i t s  t h a t  have o n l y  one common pressure r e l i e f  v a l v e  
should be modi fed t o  p r o v i d e  an overpressure r e l i e f  dev ice  f o r  each genera tor  
c a n i s t e r .  Had t h e  oxygen generator  i n v o l v e d  i n  t h i s  i n c i d e n t  been equipped 
w i t h  an overpressure r e l i e f  va l ve  t h a t  met t h e  i n t e n t  o f  t h e  SAE standard, t h e  
i n t e r n a l  p ressure  would have been vented and t h e  f i r e  would have been 
prevented. 

Therefore,  t h e  N a t i o n a l  Transpor ta t ion  S a f e t y  Board recommends t h a t  t h e  
Federal  A v i a t i o n  A d m i n i s t r a t i o n :  

Amend 14 LFR 23.1450(b)(2) and 14 CFR 25.1450(b)(2) t o  
r e q u i r e  t h a t  each oxygen genera tor  c a n i s t e r  c o n t a i n i n g  t h e  
sodium c h l o r a t e  candle be equipped wi th  an over  pressure 
r e l i e f  v a l v e  o r  s i m i l a r  overpressure p r o t e c t i o n .  (Class 11, 
P r i o r i t y  A c t i o n )  (A-89-106) 

Requi re S c o t t  A v i a t i o n  t o  mod i fy  e x i s t i n g  s tocks  o f  Aviox 
generators  t o  i n c l u d e  an overpressure r e l i e f  dev ice  f o r  
each oxygen genera tor  c a n i s t e r  o r  remove them f rom serv ice.  
(Class 11, P r i o r i t y  Act ion)(A-89-107) 

KOCSTAD, A c t i n g  Chairman, BURNETT, LAUBER, NACL, and DICKINSON, Members, 
concurred i n  these recommendations. I' 


