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SAFETY RECOMMENDAT I ON (5) 

A 76-20 through 28 

Several rapid decompression mishaps involving DC-10 and L-1011 
a i r c r a f t  have disclosed problems with chemically generated passenger 
supplemental oxygen systems. 
spec ia l  study, "Chem' . a l ly  Generated Supplemental Oxygen Systems i n  DC-10 
and L-1011 Aircraf t 'Lmdicates  t ha t  these problems are primarily the  
r e su l t  of a lack  of understanding of the  system by both passengers and 
f l i g h t  a t tendants .  

The National Transportation Safety Board's 

?I? .. . 

The Safety Board i s  concerned about the  po ten t i a l  dangers i n  the  
misuse of t.hese emergency systems. The Safety Board's study pinpoints 
the  more frequent problems encountered by both passengers and f l i g h t  
a t tendants .  The scope of the  problems i s  i l l u s t r a t e d  by four recent 
decompression incidents involving three  DC-10 and one L-1011 a i r c r a f t .  

In the  four decompression cases passengers and f l i g h t  a t tendants  
were concerned that. oxygen equipment was malfunctioning because they had 
no indicat ion of oxygen flow. Although the reservoir  bags on the  oxygen 
masks should i n f l a t e  a t  higher a l t i t u d e s  when oxygen i s  being delivered,, 
they do not always. Low temperatures and changes i n  the  cha rac t e r i s t i c s  
of the  v inyl  p l a s t i c  material  can prevent i n f l a t ion .  Since i n f l a t i o n  Of 

Ihe reservoir  bag i s  the  only indicat ion t h a t  oxygen i s  being del ivered,  
passengers and some f l i g h t  attendants concluded erroneously t h a t  the  
equipment was defect ive.  

I n  addition, the  incidents  i l l u s t r a t e d  a re la ted  problem -- f l i g h t  
attendants and passengers were not aware that 10 t o  1.5 seconds must 
elapse a f t e r  t h e  generator i s  act ivated before 1 l i t e r  per minute oxygen 
flow can be a t ta ined .  This time lag and the  f a c t  t h a t  the reservoi r  bag 
normally may take up t o  30 seconds t o  fill, led  f l i g h t  a t tendants  and 
passengers t o  believe t h a t  oxygen w a s  not being delivered t o  the  mask. 

- 1/ National Transportation Safety Board Special Study No. 76-1. 
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I n  three  incidents on DC- lo ' s ,  
t o  t h e i r  faces; such act ion i s  requi 
they leaned forward and attempted t o  breat  
removing it from t h e  stowed posit ion.  I n  anot 
placed the  mask over only the  mouth or t h e  nos 
locat ing it over both nose and mouth. 

Reports a l so  vere received t h a t  passenge 
mask headband or  could not f i nd  the  adjustmelit s t r a p  
t o  t igh ten  the  headband and t o  hold the  oxygen mask f 
nose and mouth. 

The Safety Board beljevcs t h a t  the  d i f f i c u l t i e s  enco 
Lhe DC-10 and t o  a l e s s e r  extent i n  the L-1011 stem from 
f i c i enc ie s  -- (1) laclc of design guidance f o r  
and (2) t h e  absence of system demonstration r 

I n  the  design of the  DC 
a t ten t ion  was devoted t o  user  considerations. The system requires  e 
cessive passenger involvement and responses. 
the  oxygen mask from stowage, ac t iva te  the  system, and use it proper 
The Safety Board believes t h a t  guidelines diould be developed f o r  us 
designers of such systems t o  ensure t h a t  a l l  
before systems are  put i n to  operation. 

Secondly, before a system i s  ins ta l led ,  
demonstrated t h a t  t h e  user w i l l  have minimal d i f f i c u l t y  with i t  
demonstrations would help designers t o  make ea r ly  design changes 
problems are  discovered. "lie Szfety Board believes tha t  a demon 
t e s t  should be developed t o  show t h a t  passengers w i l l  understand 
operation of the supplemental oxygen system and w i l l  respond ade 
t o  it. 

I n  view of the  above, t 
recomends t h a t  the  Federal  

1. Require, a f i e r  a c e r t a i  
supplemental oxygen systems h 
means t o  indicate  t h a t  oxygen 
P r i o r i t y  Followup) 

2. Atnend 14 LTR 37. 
Flow, Passenge 
t o  require ad j  
which can be e a s i l y  recognized by d i s  
color. (Class I1 - Pr io r i ty  Followup 

3. Issue an Airworthiness Directive,  
of adjustment tabs  on in-service a 
supplemental oxygen mask headbands 
Fol1owup ) 
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4. Establ i sh  service l i f e  and periodic  inspection require- 
men t s  for oxygen mask reservoir  bags. 
Fo l low~p)  

(Class T I  - Pr io r i ty  

5. Require Lhat Operators of a i r c r d t  having the chemically 
generated passenger supplemental oxygen systems include 
de ta i led  informat-i.on regarding t h e  operat ional  character-  
i s t i c s  of these systems i n  t h e  t r a in ing  programs f o r  
t h e i r  cockpit and cabin crewmembers. Such information 
should include flow rates and the time and volume lag i n  
tlie del ivery of oxygen. 

Issiie an Advisory Circular  (AC) t o  a l l  Pa r t  121,. 123, and 
1.35.2 c e r t i f i c a t e  holders t o  provide guidelines f o r  i m -  
proved passenger brief iiigs and pr in ted  instruc-tions f o r  
t h e  use of chemical supplerrieiital oxygen systems. 
P r i o r i t y  Followup) 

Issue in Operations Bul le t in  f o r  a review of oral. b r i e f -  
ings a.nd passenger safety cards f o r  each Pa r t  1.21, l23,  
and 135.2 c e r t i f i c a t e  holder t o  assure t h a t  b r i e f ings  
and pr in ted  ins t ruc t ions  f o r  t h e  use of t h e  passenger 
chemical siqjplemental. o.qgen system are f a c t u a l  and un- 
ambiguous and conform t o  the guidelines of -the above ACs 
(Class 11 - P r i o r i t y  Followup) 

Develop standards f o r  t h e  use of accepted hiunan f a c t o r s  
engineering pr inc ip les  and system design concepts i n  
t h e  design of passenger supplemental oxygen systems. 
(Class 111 - Longer-term ~ o l l o w u p )  

(Class 11 - P r i o r i t y  ~o l lowup)  

6 .  

(Class I1 - 

7. 

8 .  

9. Develop standards f o r  t y ~ ~ e  ce r t i f i ca t ion  demonstration 
tests of passenger siippleineiitsl oxygen systems. 
111 - Longer-term ~ o l l o m p )  

(class 

TODD, Chairman, McADAMS, THAYXR? BURGESS, and HALEY,, Members, 
concurred i n  t h e  above recomeiidations. / 

Chairman 

THESE RECOMMENDMIONS W E L L  BE REJXASED TO THE PUBLIC ON THE ISSUE 
DA!EE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS 
DOCUMENT SBOULD BE MADE: PRIOR TO !CW DAIFE, 


