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SAFETY RECOMMENDAT'IONS A**73-39 thril  4 3  

The National Transpor ta t ion  S a f e t y  Board has under i n v e s t i g a t i o n ,  
t h r e e  acc idents  involving:  a United A i r  L i n e s  Boeing 737 a t  Midway 
Airpor t ,  Chicago, I l l i n o i s ,  on December 8 ,  1972; a North Cent ra l  
Airlines DC-9, a t  0 'Hare I n t e r n a t i o n a l  A i r p o r t ,  a l s o  a t  Chicago, 
I l l i n o i s ,  on December 20, 1972; and an Eastern A i r  Lines Lockbeed 
L-1011 a t  Miami, F lor ida ,  on December 29, 1972.  

The Safe ty  Board has i d e n t i f i e d  s e v e r a l  a reas  i n  occupant sur -  
vival  and evacuation common t o  t h e s e  acc idents  which it be l ieves  merit 
remedial  a c t i o n  by t h e  Federal  Aviat ion Administrati.on. 
a r e  de l inea ted  below: 

These a reas  

Shoulder Harness R e s t r a i n t .  Tes t i r lony  a t  t h e  Siiliet)' Board's p u b l i c  
hear ing concernin): t h e  United U-737 a c c i d e n t  revzaled t h a t  crew takeofr  - - 
and before-landing c h e c k l i s t s  d i d  n o t  conta in  t he  i t em "Shoul.der Harness 
Fastened." The injur:ie's sustai ,ned by t h e  c a p t a i n ,  as w.11 as t h e  con- 
d i t i o n s  of t h e  c a p t a i n ' s  and f i r s t  o f f i c e r ' s  shoulder  harness  i n  the 
wreckage, ind ica ted  t h a t  t h e  shoulder harness  had n o t  been used.  

I n  t h e  U L  acciGent,  we noted t h a t  t h e  shoulder  harness  on t h e  
a f t ' - f ac ing  cabin at ter idant  seats  had been removed. 
March 12, 1973, t h e  Uo;ird, i n  commenting on your Notice of Proposed 
Rule Making 73-1, exprc!i;scd i t s  concern abou t  the absence of a rciquixe- 
rnent t o  have shoulder  iiiirnesses i n s t a l l e d  on a f t  f a c i n g  s e a t s .  lzic 
pointed out  t h a t  i n  cr?.:*:lics or  emergency landings involv ing  mul t id i rec-  
t i o n a l  i n e x t i a  fo rces ,  : l ; . u l d e r  hariiesses woiild provide an a d d i t i o n a l ,  
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and poss ib ly  v iLa l ,  measui u o l  i p i - ~ ~ t ~ x l i u i i  f o r  occup.inls 
s e a t s .  TIic p i  i i i ~  i p  11 d d b ~ i i i L s i j ; ~ ~  0 1  . I  sIioiil<l(-r hiirti(.Lis, I, 
and rearwillti f,iciti:~, SC.IL':,  J S  111 I [  i L  l ic*lps Lc, i ~ : ~ L i ~ i i i i  L l i i :  ~isici- 

a n  up r igh t  po:>j I j o i i ,  Llic~rcl,;~ l < ~ , c ~ l ~  I in! L I I ~ ,  :>piiial c o l u w  i 
a b l e  p o s i ( . i < m  i i n m  L!IC > , L a i i d p o J i t ~  r ~ f  1u:id c l i s L i - i ! ~ u L i c ~ n .  Acldi t i n i i ( i 1  1 
the  shouldei  Ii,iiiiiss prrveuts I /IC i i p p t b r  bucly froiii f l a i l i  
cause  of scriwis i n j u r i e s  i n  a i i  c ~ ~ i f t  a cc iden t s .  T h e  110 
t h a t  incrcascd  p i o t c c t i o n  from i n j u r y  of  tlic f l i g l i t c i r w  a s  well as t i  
cab in  a t t endan t s  is oE v i t a l  imporLance, s i n c e  t h e i r  s v a i l a b i l i t  
guide and  a i d  passengers dur ing  evacuat ion  inay make the d i f f c r c n  
between s u r v i v a l  and d i s a s t c r .  TlicreLore, the Sa fe ty  no 
t h a t  the Fcderal  Aviat ion Adminis t ra t ion :  

Tahe t h e  necessary steps t o  ensu re  t h a t  n l  
befoic- la i tding and t akeof f  c h e c k l i s t s  con ta in  a "Paste1 
Shoulder Harnesses" i t en .  

Amcncl 14 CFR 25 .785(h)  t o  r e q u i r e  p rov i s ions  f o r  
s h o u l d e r  harness a t  each cab in  aLLendaiit seat-, ail 
amciid 14 CFIt 121.321 t o  r e q u i r e  t h a t  !,lloiildcr ha 
be  i n s t a l l c d  aL c a d i  cahin  attenrLiiit s e a t .  

Auxi l ia ry  P o i t a b 1  e Ligh t ins .  
i ng  h e l d  i n  connect ion v i t h  t h e  I X T ,  L-1011 acc iden t ,  
t h a t  t h e  absence OE l j g h t i n g  of  an;, kind a t  tiic crasl i  sccilc seriously 
hampered su rv ivo r s  ' a b i l i t  y L O  0 x 1  cnt tliemselvcs and prc'veiitcd them 
f rom searching Tor and n s s i s t i t i g  o t l ic~ i  i n l u r e d  s u r v i v o r s .  A d d i t  juiicll 
th i s  l ack  of lislit prcvcntcd c'irbin attendants Croin t ak ing  cff ~ ' r l  j v c  
ehargc  aniong t h c  s i i rviving passengc i - s .  I n  both Chicago accidenl!;,  a 
s i m i l a r  l i g h t i n g  problem vias encountered.  Al though  s c c t i o n  121.5h9( 
of  the Federa l  Avia t ion  Rcgulatioiis r equ i r e s  each crevii.ember L O  hdvc 
a v a i l a b l e  a f l a s h l i g h t ,  cah in  n t t cnddn t s  u sua l ly  stoT7 their personal  
f l a s h l i g h t s  i n  t h e i r  liaridbags, v h i c h  tend t o  bccoine l o s t  i n  the t l ~ l ~ r  
of  the wreckage. Tliis, f o r  exanple ,  was t h c  case i n  bot11 Chicnf; 
acc iden t s .  The Coal-d b e l i e v e s  LhaL c fLec t ive  d l t c r iu t c  mcaiis of  
i ng ,  rdiich is n o t  drpciidcnt on random stowage and l o c  
r e a d i l y  a c c e s s i b l c  t o  the f l i g h t  aLLendanLs Thercfo 
Board recommends t h a t  t h e  F e d e r a l  Avia t ion  Adniinist1aLio 

Uul-iiig the i n v e s t i g a t i o i  

3 .  Amend 1 4  CFII 25.812 t o  1-equirc p r o v i s i o  
age of a p o r t a b l c ,  I i igli~ i i iLcnsity l lghL aL cal i in  a tLe 
a n t  s t a t i o n s ;  diid awend 14 crr, 121.110 
i n s t a l l a t i o n  0 :  s u c h  p o r t a b l c ,  I i i g h - j i l t  
cab in  a t t e n d a n i  s t j L i o n s .  

- 
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Emergency Li.ghting. 
North Cent ra l  DC-9 acc ident  and t h e  United B-737 acc ident  i n  Chicago, 
i n d i c a t e d  t h a t  many passengers had d i f f i c u l t i e s  i n  cscapi.iig from t h e  
wreckage. These d i f f i c u l t i e s  were a r e s u l t  of inadequate  i l lumi.nat ion,  
combined with a heavy smoke condi t ion  i n  one of t h e s e  a c c i d e n t s .  I n  
t h e  U n i t e d  a c c i d e n t ,  s u r v i v o r s  s p e c i f i c a l l y  mentioned t h e  absence of 
any l i g h t  i n  t h e  cabin.  In  t h e  North Central  a c c i d e n t ,  passengers 
experienced g r e a t  d i f f i c u l t y  i n  l o c a t i n g  tlie c x i t s ,  repor ted ly  because 
of darkness and heavy smoke i ,n  the cabin,  Yet, tlic crew t e s t i f i e d  
t h a t  t h e  emergency l i g h t i n g  system was armed, and t h e  i n v e s t i g a t i o n  
i n d i c a t e d  t h a t  they should have been o p e r a t i o n a l .  However, four  of 
the n i n e  f a t a l l y  i n j u r e d  passengers apparent ly  died while  they were 
at tempting t o  f ind  an ex i t .  One passenger was found i n  t h e  c o c k p i t ,  
one near  t h e  cockpi t  door,and two o t h e r s  were found near  tlie a f t  end 
of t h e  cabin.  The f i v e  remaining f a t a l i , t i e s  apparent ly  had not  ] . e f t  
their  s e a t s .  

Evidence obtained dur ing  t h e  invcs ti.j;ati on of tlie 

Numerous recommendations and proposals t o  improve occupant escape 
c a p a b i l i t i e s  i n  s u r v i v a b l e  acc idents  have been made over' thc years  by 
var ious  Government and i n d u s t r y  o r g a n i z a t i o n s ;  and, indeed, s i g u i f i c a n t  
improvements have occurred. Unfortunately,  horc!ver, experience i n d i c a t e s  
t h a t  thS e x i s t i n g  escape poten t ia l .  from a i r c r a f t  in which pos tc rash  f i r e  
i s  invdlved i s  s t i l l  marginal.  
r o l e  that adequate i l l u m i n a t i o n  can p l a y  i n  con . t r ibu t ing  t o  such pos tc rash  
s u r v i v a b l l i t y  . 

These acc idents  i l l u s t r a t e  tlie v i t a l  

A review of 14 CFR 25.811 and 25.812 i n d i c a t e s  t h a t  paragraph 811(c)  
r e q u i r e s  means t o  a s s i s t  occupants i n  l o c a t i n g  e x i t s  i n  condi t ions  of 
dense smokel Yet, information from t h e  Civi l  Aeromedical I n s t i t u t e  i n  
Oklahoma City i ,nd ica tes  t h a t  t h e  i l lumina t i ,on  l e v e l s  s p e c i f i e d  i n  para- 
graph 812 a r e  not  pred ica ted  on a smoky environment, and t h e r e f o r c  may 
b e  i n e f f e c t i v e  under condi t ions  of dense smoke. I n  o r d e r  t o  e l i m i n a t e  
t h i s  incons is tency ,  t h e  Board b e l i e v e s  t h a t  i l lumina t i ,on  l c v e l s  should 
be s p e c i f i e d  i n  paragraph 812, which a r e  c o n s i s t e n t  r + i t h  t h e  requirc- 
ments of 14 CFR 25 .81l (c ) .  Moreover, t h e s e  and o t h e r  acc ident  experi-  
ences have shown t h a t  f o r  var ious  reasons a i r c r a f t  emergency l i g l i t i ng  
systems o f t e n  do not  work o r  a r e  proved i n e f f e c t i v e  i ~ n  s u r v i v a b l c  acc i -  
dents .  Therefore ,  t h e  Safe ty  Board rxommends t h a t  tlie Federal  Aviati.on 
Adminis t ra t ion:  

4 .  Amend 1.4 CFR 25.812 t o  r e q u i r e  e x i t  s i g n  br ightness  
and genera l  i l l u m i n a t i o n  l e v e l s  i n  t h c  passi!n(:er 
cab in  t h a t  a r e  c o n s i s t c n t  w i t h  those  ncccssary  t o  
provide adequate v i s i  l r i l i t y  i n  conditioiir; i $ f  rlciise 
smolce. 
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5. Amend 14 CFR 25.812 Lo 11 
a c t i v a t i n g  t h e  main t w c r ~ , r i i ~  J i!:htinl: !;y!:tc)i 
rednnclmcy and tlici elq irni’rovc i t s  r d i x l i  i t i  

Emergency EvacuatjonProhlemq: A r e c u r r i n g  prohlem i l l  !:a1 
was encountcred i n  tlia UAI, 11-737 a c ~ i t l  
s e r v i c e  i tems f e l l  lrom t h e  Lwo a f t  cab in  g a l l e y  u n i t s .  1 ‘ 1 1 ~  iriipac 
which was descr ibed Ly cabin  attenclants as a s e r i e s  o t  m i l d  t o  moder 
j o l t s  a c t i n g  foimard and rearward, cau 
c a r r i e r s ,  t h e  cold food t r a y s ,  and t h e  
t o  t h e  f l o o r  near  t h e  r e a r  s e r v i c e  door. 
commented on t h e  evacuat ion hazard cau 
acknowledges a l e t t e r  from t h e  FAA d a t  
c o r r e c t i v e  a c t i o n s  t o  a l l e v i a t e  t h e  ga 
w e  a r e  encouraged by r e c e n t  amendments 
Avia t ion  Regulat ions,  which cover t h e  r e t e n t i o n  of i tems of mass i n  
passenger  and crew compartments. Nevertheless ,  we wish t o  r e i t e r a t  
our b e l i e f  concerning t h e  need f o r  f u r t h e r  improvements t o  ensure t 
s e c u r i t y  of  g a l l e y  equipment under c r a s h  landing  l o a d s .  The Board i s  
aware t h a t  an ameiidment t o  14 CFI: 25.789, rdiich would r e q u i r e  t h e  i n s  
l a t i o n  of secondary r & t e n t i o n  devices  
s i d e r a t i o n  for rulemaking a c t i o n .  I n  view of t h e  s t eps  t h a t  you have 
i n i t i a t e d  t o  remedy t h i s  s a f e t y  problcm, t h e  Safe ty  Board i s  not  malci 
a form1 recommendation a t  t h i s  time. However, we u r g e  you t o  expedi t  
your c o n s i d e r a t i o n  of t h i s  mat te r  i n  o r d e r  t h a t  an amended g a l l e y  rete 
t i o n  r e g u l a t i o n  can b e  made e f f e c t i v e  a t  an e a r l y  da te .  

The Board previous ly  has 

This document w i l l  be r e l e a s e d  t o  t h e  p u b l i c  on t h e  d a t e  sh  
above. 
t o  t h a t  d a t e .  

No p u b l i c  d i sseminat ion  of  t h i  

Reed, Chairman, McAdams, Thayer, and Haley, 
t h e  above recomenclations.  Burgess, Member, was absent  


