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IN T I ~ 01)1 C TI( N

This is an o v e r v i e w  r ep o r t  on the s t a t u s  an d  e f f i c~i cy  ~f t h e  F’e der a l
A v i a t i o n  A d m i n i s t r a t i o n s a i r  c a r r i e r  c a b i n  s a f e ty  p r o l 2 r a m  based
upon a s u r v e y  c o n d u c t e d  b y the  O f f i c e  of A v i a t i o n  Sa f e t y ,  J u l y -
September 1 976.

The s u r v e y  inc luded  i n t e r v i e w s  wi th  r e p r e s e n t a t i v e s  of a v i a t i o n
a s s o c i a t i o n s  and u n i o n s  as wel l  as FAA r e g i o n a l  and head q u a r t e rs
p er s o n n e l . p r i n c i pal o p e r a t i o n s  i n s p e c t o r s , a i r l i n e s , and  manu-
f a c t u r e r s ’ r ep r e s e n ta t i v e s .  T h e r e a f t e r  an F A A - I n d u s t r y  Rev iew of
Cabin  Safe ty  in A i r  C a r r i e r  Op e r a t i o n s  was he ld  in O k l a h o m a  Ci ty
on A u g u s t  31 , 1Q7 ~~. The FAA A d m i n i s t r a t o r s L i s t e n i n g  Sess ion  f o r
Flig ht A t t endan t s  c o n d u c t e d  at San F r a n c i s c o  on Sep tember  fl , 197~~,
a l so  provided  f u r t h e r  i n s i g ht in to  cab in  s a f e t y  i s s u e s .  The r e s u l t s  of
these  two p roceed ings  appear  in the  append ice s .  Cab in  s a f e t y - r e l a t e d
i n f o r m a t i o n  obta ine d f r o m  FAA ’ s A i r w o r t h i n e s s  and Op er a t i o n s
Bienn ia l  Rev i ews  a r e  s u m m a r i z e d  in A ppend ices  I and  II.

The repor t  hi g hl ig h t s  s i g n i f i c a n t  r e c u r r i n g  cab in  s a f e ty  p r o b l e m s
i d e n t i f i e d  d u r i n g  the c o u r s e  of the  s u r v e y .  The s t a t u s  of the  a g e n c y ’ s
cabin  s a f e t y  ru le  m a k i n g  and r e s e a r c h  p r o j e c t s  as wel l  as the  s t a t u s
of 15 s i g n i f i c a n t  FAA cab in  s a fe ty  p r o g r a m s  are  d e s c r i b e d .

Seventeen  r e c o m m e n d a t i o n s  a re  p r e s e n t e d  for  i ns t i t u t i ng  a ct i o n s  to
r e s o l v e  r e c u r r i n g  cab in  s a f e t y  p r o b l e m s  and for  c o n t i n u i n g  l o n g- t e r m
i m p r o v e m e n t  of cabin  s a fe t y.
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A S U R V E Y  OF’ AIR C A R R I E R  CABIN S A F E T Y
B Y

OFFIC E OF A V I A T I O N  S A F E T Y
F E D E R A L  AVIATION ADMINISTRA J ION

WASHINGTON , D. C.

PURPOSE

This su rvey  was conduc ted to provide to the A d m i n i s t r a t o r  of the Federal
Aviation Adminis t ra t ion  an overv iew of the s t a tu s  of the agency ’ s air
c a r r i e r  cabin sa fe ty  p r o g r a m s  and the e f f i c a c y  the reof .

The s u r v e y  ident i f ies  s i g n i f i c a n t  r e c u r r i n g  cabi n safe ty op e r a t i o na l  p r o b —
lems as perce ived  by FAA, m a n u f a c t u r i n g  and ope ra t i ons  representa-
tives.  It also contains recommendat ions fo rmula te d b y the Office of
Aviation Safety staff for improving the agency ’ s p rogra m for  c a r r y ing
out its sa fe ty  respons ib i l i t i es  with r e spec t  to occupants  of a i rp lanes
used in U. S. air carr ier  p a s s e n g e r - c a r r ying service .

SCOP E

Thi s s u r v e y  reviewed the agency ’ s cabin safe ty program s per ta in ing  to
occupa nt inj u r y  p rotect ion and occup an t survivabi l i ty  in mishaps  occur-
r ing to t r anspo r t  ca tegory  airp lane s operated in air  c a r r i e r  passenger-
c a r r ying service  under Pa r t  12 1 of the Federal Aviation Regulations .

ME THODOLOGY

Up-to-date  information on r ecu r r ing  cabin safety  i ssues  and problems
was solicited from airp lan e ma nu f a c t u r e r s, ai r ca r r i e r s , flig ht and
cabin cr ews , associa ted  org an iz a tions , and others  concerned  with the
certification and operation of t r anspor t  ca tegory  airp lane s in U. S. air
carr ier  passenger  service. The Nationa l Transportat ion Safety Board
p ro vided pert inen t accide nt da ta and sa f ety r ecommendations de veloped
from a i r c r a f t  acc ident  inves t iga t ions .  The data collect ion also drew
heavi ly f rom the r epo r t  on A i r c r a f t  Cab in  E n v i r o n m e n t  pub l i shed  b y
the Committee on Public Works  and Transpor t a t ion , House of Repre-
senta tiv es , f rom the  Hearing before  the Subcommittee on Inves t iga t ions
and Review , F e b r u a r y  3 , 4 and 5 , 1976. This r ep o r t  was a sou rce  of
valu able back ground  mater ia l  as was documentat ion contained in the
FAA Biennia l  A i r w o r t h i n e s s  and Opera t ions  Review records .

3
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Follow-up meetings were held with many of the associations and unions
as well as FAA regiona l and headquarters personnel, principa l opera-
tions inspectors , airline s , and manufac tu re r s  to discuss  the project
and provide them with an opportunity to ma ke add it iona l inp uts as the
study proceeded.

On August 31 , 1976 , the Office of Aviation Safety sponsored a meeting
on cabin safety at the Civil Aeromedical  Institute in Oklahoma City,
Oklahoma. Fifty-five participants representing various government
agencies and industry  organizat ions , including manufac tu re r s , opera-
tors and crews , attended the meeting. Government organizat ions
represented included professiona l staff represen ta t ion  from the Com-
mittee on Public Works and Transportation, House of Representat ives;
NASA; NTSB; and FAA.

Flight attendant representat ives were provided fu r the r  opportunity to
make known their concerns related to cabin safety at the Administrator ’ s
Listening Session for Flight Attendants in San Francisco, California , on
September 21, 1976.

NATURE OF THE CABIN SAFETY ISSUES

Considerable attention by the aviation community is focused on the crash
protection of aircraft occupants and their evacuation following an acci-
dent. The a i rcraf t  manufacturers  have expended large sums of money
and many thousands of man-hour s in research  to improve the cabin
interiors and escape systems. These improvements are reflected in the
wide-bodied jet a i rc ra f t  and some upgrading has been accomplished in
refurbishing older a i rcraf t  that were certificated under regulat ions app li-
cable at that time.

The flig ht attendants ’ unions have repeatedly recommended changes to
the regulations applicable to cabin inte riors , escape systems , emergency
equipment , and training to improve the safety of the present  and future
a i rcraf t  fleet.

Last February the Committee on Public Works and Transportation of the
House of Representatives held hearing s on the “Aircraft Cabin Environ-
meat. ” During this hear ing an opportunity was given to the government,
operators , and the fli ght at tendants ’ union representatives to testif y.

_ _ _



A number  of iss ues w e r e  raised d u r i ng  this  h e a r i n g ,  i n c lu d i n g  t hose
assoc ia ted  with flig ht  a t t e n d a n t s ’ t r a i n i n g ,  t i e - d o w n  of l a rge  i t ems  in
the cabin , p r o t e c t i o n  for  f l ig ht  a t t e n d a n t s  d u r i n g  d e c e l e r a t i o n , f larnma-
bil i ty of cab in  i n t e r i o r s  and cr e w  u n i f o r m s , t o x i c i t y  and  s m o k e  genera-
tion d u r i n g  p o s t - c r as h  f i r e s , and a d e q u a c y  and  a v a i l a b i l i t y  of s a f e t y
equi pment  provided  fo r  occupan t  p r o t e c t i o n .

The FAA has taken an ac t ive  role in the  i m p r o v e m e n t  of c ab i n  s a fe ty .
Mos t  of the problems p re sen t ed  b y the f l i g h t  a t t e n d a n ts  or those  dis-
cussed d u r i n g  the C o n g r e s s i o na l Hea r ing  in F e b r u a r y  were  c o n s i d e r e d
dur ing  the Biennia l  A i r w o r t h i ne s s  and Op e ra t i ons  R e v i e w s .

In December 1974 , the FAA held a Biennia l  A i r w o r t h i n e s s  R e v i ew  dur-
ing which a number  of p rov is ions  re la ted  to cab in  s a f e t y  w e r e  d i s c u s s e d .
Following these d i s c us s i o n s  the FAA i s s u e d  a numbe r of N P R M ’ s pro-
p osing amendment s  to the F A R ’ s. Four  of t h e s e  N P R M s ( 7 5 - 1 0 , 7 5 - 2 3 ,
75-26  and 7 5 -3 1)  conta ined proposed  a m e n d m e n t s  a f f e c t i n g  cabin  s a f e t y .
Appendix I con ta ins  a l is t  of these  p r o p o s a l s .  F ina l  a m e n d m e n t s  have
not been promulgated.

Dur ing  December 1975 , d i s c u s s i o n s  were  held on the Biennia l  Op er a t i o n s
Review.  Appendix II conta ins  a list of cabin s a f e t y  i t ems  which were
d i scussed  dur ing  the Decembe r meet ing .  I s suance  of NPRM ’ s r e s u l t i n g
from this rev iew are  pending .

A rev iew of the NTSB ’ s a i r c r a f t  a cc iden t  data was made to d e t e r m i n e
the i n j u r y  potent ia l  to the a i r c ra f t  occupan t s  dur ing  v a r i o u s  ph a s e s  of
flig ht. The r e c o r d s  disclosed tha t  566 a i r c r a f t  acc idents  o c c u r r e d  f r o m
1966 thr ou g h 1975 involving U. S. air  c a r r i e r  ope ra t ions .  Th i r ty - five
percen t  of these  acc idents  occur red  in the approach  and land ing  p hase
of flig ht. Approach and landing acc iden t s  accounted  for  55 pe r cen t  of
the 2 , 262 occupants  fa tall y i n ju r ed  dur ing  the 10-yea r  pe r iod .

A compu te r  run  of the NTSB a c ci d e n t  data for  the  y e a r s  1q71 t h r o u g h
1975 d isc losed that  t he re  were  69 a cc i d e n t s  involving t u r b u l e n c e .  One
of these , a fata l accident  in 1972 . was a t ra in ing acc ident  involv ing  a
wake vortex encounte r resulting in the death s of the four  c r ewmember s
- - the  onl y occupants  of the a i r cr a f t .  Of the 342 cabin  a t t e n d a n t s  ex-
posed in the r e m a i n i n g  68 t u r b u l e n c e - r e l a t e d  a c c i d e n t s . 35 s u s t a i n e d
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se r i ous  i n j u r ies  and 35 s uf f e r e d  min or  i n j u r i e s .  In t h e s e  same a c c i-
dents . o , 601 p a s s e n g e r s  were  aboard .  Of t he se . 53 so s t a i n e d  s e r io u s
injur ies  and 144 rece ived  minor  in ju r i e s .  This hig h e r  r a t e  of f l i g ht
a t t e n d a n t  in j u r i e s  ( 2 0 pe r - cent  of those  on board as compared  to onl y
t h r e e  pe rcen t  of the p a s s e n g e r s  exposed)  is a t t r i b u t e d  to the f l ig ht
attendants per fo rming duties in the cabin or answer ing  p a s s e n g e r s ’
ca ll bells.  In t hese  t u r b u l e n c e - r e la t e d  acc idents , t he s t a t is t i c s  show
that the seat  bel t  s ign was on in 48 cases; in 12, the seat bel t  s ign  was
not on ; a nd nine were  unrepor ted .  In mos t  of the 12 cases w h e r e  the
seat  bel t  s ign was not  on , c lear air  t u r b u l e n c e  was involved .

FAA CABIN SA FETY PROGRA MS

The FAA is engaged  in a number  of cabin s a f e t y  p r o gr a m s , i n c l u d i n g
both R!~D and operational pro jec t s .  The purpose of these  p r o g r a m s  is
to e n h a n c e  cab in  s a f e t y  t h ro u g h the  development  of improved p r o c e d u r e s
and s t anda rds .

1. A i r c r a f t  Cabin Fire Pro tec t ion

A i r c r a f t  accident  inves t iga t ions  have disclosed that  p o s t - c r a s h
f i res  limit the time available fo r  the a i r c r a f t  occupant  to escape.
The f i re , smoke and toxic gases  have such an incapac i ta t ing  e f f ec t
on the occupants  that  in many  insta nces lives have been los t  in an
otherwise  survivable accident. The complexity of this problem
has led the FAA to inc rease  its e f f o r t s  in R & D  pro j ec t s  in th is  a r e a .

a. Cabin Mater ia ls  Toxicity

Over the pa st  years , co nside rab le effo r t ha s been exp en ded
to reduce the f lammabil i ty of cabin mater ia ls .  About  a
year ago a cooperative study of 75 typical cabin materials
was initia ted by the Nationa l Avia t ion  Facilities Exper imen ta l
Center and the Civil .Aeromedical Ins t i tu te .

NAFEC conducted f i re  t e s t s  on each mater ia l  to evaluate
the products  of combustion to determine the quantity of
various toxic gases emitted. CAMI on the other h.tnd
mea su r ed th e toxic i t y by sub jec ting  animals  d i rec t l y to
combus t ion  pr oducts  de te rmin ing  the time to incapacita-
t ion and deat h of the an imals .

Er i or t s  in tox ic i ty  conducted at  NA FEC inc lude :

6

______ - . . . . v . ,  
-~~~~~~~~~ . - —fl. —- —



- — - ---— - ---- -  . - - - , - - ---.-— ., — . — , . - .  - -

I )  A n  i n — d e p t h  s t a t i s t i c a l  a n a ly s i s  of t b ~ - L o n p~~I sar i
b e t ’,\ t e n  N~A 1 - I C  t o x i c  , L e d s l l r - -o e n t - . an : )  (~ A ’ -. !
a n i m a l  t o x i c  i t y  data .

( 2 )  J d & n t i f o  a t i t o ’. a n d  q u a n t i f i c a t i o n  t , —~~c ~‘a s e s  h i ~~h
have  n ot  p r e v i o u s l y  J e t  n icle r. t i f i e r i  ( t h - - Or t  s en t  t e 5 t t ~

i d e n t i f y a n d  q ’ia t:~~ n i n e  s~~I e c t e h  C O 5 F

3’t ~-b ip o o r t  f o r  t h fu f l  — sca le  c a b i n  f i  re  to  s

B a s eU  upon  p r e v i o u s  x r k , C A M !  n a s  d e t e r r  ,j f l O ( i  H a t  t he
m a j o r  t o x i c  c r t ;p o r ’e n t s  in  t h 0  p y r e l y s i -~ g a s e s  a rr -  ca rhor.
m o n o x i d e  ( G O )  a n d / - c h y d r o g e n  c y an i d e  ~I I C b ) .  h s  f i s c a l
yea r  1977 w o r k  in  t o x i c  o logy  v. i l l  be t o  ide  r u  t v , if  p o s s i b l e ,
those  u n k n o w n  c u n i p o i e n t s  wh i  h m a c  c on t r i J : a i ~ e s i g n i f i c a n t ly
to the i n h a l a t i o n  h a z a r d  ‘f pol yTner n ’- rd  c-s i s g a s e s .

b. F u l l — s c a l e  Tos t ~

N A F E C  wil l  b eg in f u l l — s c a l e  f i r e  t e s t s  a~ .-~ t 1a t .~ ic ( . i t V ,

New J e r s ey , in f i s c a l  yea r  F~77 ~v i t h .-- r  a i r ~ m a 1’. te s t  f u s e -
lage of s i m i l a r d i n , e n s i o n s  to the p r e s e n t  ‘.v~ de -  h , .d ied j e t s
c o n f i g u r e d  w i t h  c a b i n  n i a t e r ia ls  p r o  sen t 1~ i a s t a l l e d  in  c i v i l
a i r c r a f t .  The p u r p o s e  of t h e s e  t e s t s  is to  e v a l ~~a t e  corn-
p a r tn i e nt a t i o n  c o n c e p t s , c o r r e l a t e  t o e  ) a b o r a t c r v  r e s u l t s
wi th  the  f u l l - s c a l e  f i r e  t e s t s , e v a l u a t e  f i r e  o x t i n g u i s h i n g
sy s t e m s , andl i n c re a s e  the  o v e r a l l  ‘ -: : - s t n i t ’ b i n ~ of  c a b i n
f i r e s .

c. D ev e lop r n u n t of a Cab in  F i re  ~ lodel

T h r o u g h c on t r a c t u a l  e f f o r t . FAA is ‘1 e v e i o n i n ~ a c n ~n u t e r i  -

N- zed cab in  f i r e  rr .o d c l  to  e v a l u a t e  ~i ro  en v i r  n i n e n t  and  d i s t r i —
hut io r i  of g a s e s .  The m o d e l  h a s  n o w  b e e n  con  p l o t  oh and  is
be ing  e v a l u a t e d  b y he ~ v st em s  R e s e a r ch  and  i ev e l o p n i e n t
Se rv i ce  ( A R  Dl. It w i l l  he d i s t r i b u t e d  by F’e c en i her  1° 7 t -  to

• o the r  FA A  o r g a n i z a t i o n a l  u n i t s  f or  t h e i r  u se  a n d  c r i t i q u e .
T h r o u g h a d d i t i o n a l  c o o t r a c t u a l  a r r a  r~ce me n t s  t h i s  m o d e l
w i l l  he v a l i d a t e d .

d. D ev e l o~p m ent ef a C o m b i ne d  l ia o ar d  iroat x

It i~ ~~\ A s  i n t e n t i o n  to d e v e l o t ~ a c orn n-~oc! ha7a  rd  i ndex  fo r
c ab i n  a ; e r i a l s . U n d c - r c o n 1 r ~~ct , a l l  p e r t ; n e n t  r e s e a r c h  d a t a
a v a i l  ib l e  w i l l  he u s e d  to cle ’ t - r r n i n e  t he  f i r e  c h a r a c t e r i s t i c s  of

7

- T ’  
~~~~~~

‘ ‘

~~~~~~ ~~~ z~~~~~.::. . ~~±~~~‘



~~~~~~~~ -,--~~~-~~~~~~~~~~~~~~~~~~~~~ - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

v a r i o u s  m a t e r i a l s .  Test  m e t h o d s  wi l l  be e v a l u a t e d  to deter-
mine  the v a r i o u s  index  c o mp o n e n t s  fo r  the m a t e r i a l .

A combined  index , if s u c c e s s f u l ly a c h i e v e d , would  i n c l u d e
the f l a m m a b i l i t y ,  hea t  f lux , smoke and toxic  gas e m i s s i o n s ,
and f lashove r cha rac t e r i s t i c s  of the ma te r i a l .  The combin-
at ion of t hese  c h a r a c t e r i s t i c s  will  de t e rmine  if the m a t e r i a l
is acceptable .  This index can be fu r t h e r  developed to ex-
p lore the eas ibi l i t y of evaluat ing combina t ions  of m a t e r i a l s .

2. I n v e s t ig a t i o n  of Mater ia ls  and Techniques to Reduce Crash  I n j u r y

CAMI is conduc t ing  a r e s e a r c h  p r o g r a m  to ev a l u a t e  the c r a s h w o r t hy
p e r f o r m a n c e  of s e a t s , r e s t r a i n t  sy s t e m s , and i n t e r i o r  cab in  con-
fi g u r a t i o n s  by dynamic  and stat ic  t e s t i n g  to d e t e r m i n e  the i r  poten-
tial for  r educ ing  c r a s h  i n j u r i e s .  Anal ytical  models will be used in
an a t t empt  to anal yze  the p e r f o r m a n c e  d e m o n s t r a t e d  by these  sys-
t ems .  Tes t  me thodo logy  and equi pment  will  be developed to enable
rep roduc ib l e  t e s t  r e s u l t s  to be used  to eva lua t e  the c r i t i c a l  condi-
t ions  fo r  the sy s t e m s .

3. Cabin  A tt e n d a n t  T r a i n i n g  for  Air C a r r i e r  O p e r a t i o n s  I n s p e ct o r s

In or der  to ex p ose th e p r incipal ope ra t ions  i n s p e c t o r s  (PO l l  to
modero  t r a in i ng methods  in the a rea  of cabin s a f e t y ,  a 3 - 1/ 2  day
cou rse  was developed by an air l ine to provide them with the phi los-
op hies behind e m e r g e n c y  evacuat ion p rocedures .  FAA p la ns ha nds-
on e m e r g e n c y  evacua tion dr i l l s  u t i l i z ing  cabin e m er g e n c y  equi pmen t .

S ix ty - fou r  P01’s have a t t ended  this cou r se  at the A m e r i c a n  A i r l i n e s
t r a in ing  f ac i l i t i e s .  It is p lanned to have all of the air  c a r r i e r  in-
spec to r s  go th r o u g h an i n d o c t r i n a t i o n  or special ized course  dur ing
the- next  t h ree  yea r s .  The p la n is to rota te the co ur s e s  to oth e r air
c a r r i e r  f a c i l i t i e s -  -not  j u s t  use the fac i l i t i es  of one c a r r i e r.

4. Cabin Emergency P r o c e d u r e s :  Prob lems,  C o o r d i n a t i o n  and Tra in ing

At CAMI the re  has been a con t i nu ing  e f f o r t  to g a t h e r  and s t o r e  h u m a n
f a c t o r  i n f o r m a t i o n  f rom a i r c r a f t  acc iden ts , r e s e a r c h  ac t iv i t i e s , air-
c r a f t  s e rv ice  exper iences, t r a i n i n g ,  etc.  The purpose  is to provide
a r ep o s i t o r y  fo r  this type of i n f o r m a t i o n  which is d i s s e m i na t e d  to a i r
c a r r i e r s , a i r p lane m a n u f a c t u r e r s , flig ht a t t endan t  groups , t r a i n i n g
faci l i t ies  and government  o rgan iza t ions .  The i n f o r m a t i o n  ga the red
is d i sseminated  t h r o u g h mee t i ngs , te lep hone contac t s , l e t t e r s  and
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t e c h n i c a l  p a p e rs  and  r e p o r t s . The d i s se n i r a t i o n  ot t o i s  i n f o r nn a-
t ion  shou ld  e f f e c t  an o v e r a l l  f o r  r e s e a r c h  in  c a b i n  p r o c e d u r e s , inn -
p r oved  t r a i n i n g  m e t h o d s , and deve lop  m e t h o d s  of i n f o r m i n g  pas-
s e n g e r s  of r e gu l a t i o n s , use of equi p me n t , and  n : e a n s  of e g r e s s  in
case of an e m e r g e n cy .

5 . Deve lopmen t  of F l ammab i l i t y  S tandards  fo r  Fl~~ ht A t t e n d a n t s
U nifo rm

Allegat ions  of s e r ious  i n j u ry  and incapac i t a t ion  h a v e  been  made wi th
r e g a r d  to f l ammabi l i t y  c h a r a c t e r i s t i c s  of f l i g ht  a t t e n d a n t s ’ u n i f o r m s.
Under  c o n t r a c t  with Sy s t e m s  R e s e a r c h  and D e v e lopm e n t  Serv ice ,
the National  Bureau  of S t anda rds  has  conduc t ed  f i r e  t e s t s  on v a r i o u s
i tems  of apparel  w o r n  by flig ht a t t e n d a n t s . Test  r e s u l t s  and recom-
m e n ded ma t e r i a l s’ c r i t e r i a  have been t r a n s t r i t t e d  to Flig h t  S t a n d a r d s
Service  for  i ts  c o n s i d e r a t i o n  in r u l e -m a k i n g  a c t i o n .

6. Deve lopment  of an E x p e r i m e n t a l  Flig ht A t t e n d a n t  F i r e - p r o t e c t i v e
Ove rga rmen t

FAA con t rac ted  fo r  the d e v e l o p m e n t  of a f i r e - p r o t e c t i v e  o v e r g a r me n t
with a protect ive brea th ing  sys tem capable of being donned in ten
seconds.  This g a r m e n t  could  f a c i l i t a t e  the  fli ght  a t t e n d a n t s ’ per-
f o r m a n c e  of e m e r g e n cy dut ies  dur in g p o s t - c r a s h  f i r e  condi t ions .
The pro to type  g a r me n t  has  been  deve loped  and t e s t ed .  The f ina l
r epo r t  of the t e s t  r e s u l t s  a n d  f i lm s ar e  exp ec t ed  to be comp leted in
ear ly 1977.

This activity could be c o n s i d e r e d  a f i r s t  s t ep  f rom which  f u r t h e r
deve lopment  can  be i n i t i a t e d  if the concep t  is found  to  have m e r i t .

7. P r o t e c t i v e  B r e a th i n g  E qui p m e n t

An a p p a r e n t  i n a d e q u a c y  was d e t e c t e d  in the p e r f o r m a n c e  of f l i gh t -
crew smoke and toxic gas p r o t e c t i v e  equi pm e n t  b y the  N ] S B  in its
i n v e s t i g a t i o n  of p a s s e n g e r  and  c a r g o  air  c a r r i e r  a c c i d e n t s .  An

• eva lua t ion  of all  types  of smoke  gogg les  and o x y g e n  masks  was
th e r e f o r e  w a r r a n te d .  CA .\ l I  deve lop ed  a te s t ing me thod  and con-
duc ted  t es t s  of th i s  equi p m e n t  u t i l iz i n g  human  s u b j e c t s .  From the
i n f o r m a t i o n  ob ta ined  in t h e s e  t es t s  s t a n d a r d s  w e r e  proposed  at an
FAA i n d u s t r y  n-ie e t i n g  in December  l 9 5  for  the u p g r a d i n g  of the
app licable ai r w o r t h i n e s s  and . p e r a t i n g  rule s and the Technical
Standard  Order .

t



8. Infant /Child R e s t r a i n t  Sy s t e m s

At the p r e s e n t  time the re  a r e  no s t anda rds  fo r  an i n f a n t  r e s t r a i n t
system. CAMI has concluded a ser ies  of t es t s  of au tomot ive  re-
s t r a i n t  sys tems  to deve lop  s p e c i fi c a t i o n s  fo r  such  sy s t e m s  for  c iv i l
a i r c ra f t .  The resul t s  of the CAMI tests , whic h can he made  app li-
cable to civi l av ia t ion , are  bein g included in a notice of p roposed
rule making ( N P R M )  expected  to ~e issued wi th in  the  next  six m o n t h s .

9. Em ergerL cy Evacuation Enha ncement

A number of r e s e a r c h  pro jec t s  are  unde rwa y at CAMI to i mp r ov e  the
eme rgenc y evacuat ions f rom civil t ranspor t  ca tegory  airp lanes. A
ser ies  of t es t s  will be co ndu cted to evaluate new em er genc y li g ht i ng
systems with respect to their potential fo r  guiding p a s s e n g e r s  to
exits in low visibility cabin environmental condi t ions .  Both black
and light g r ay  smoke will he utilized. Qual i f icat ion of li ght  t rans-
miss ions  in both types of smoke will be s tudied.

The e f f e c t i v e n e s s  of d i r e c t i o n a l  a u d i t o r y  s ignals  for  e m e r g e n cy
evacua t ions  will be evaluated  in f i s c a l  year  l~~77. C o m p a r i s o n s  will
be made amon g a ll of th e lik ely types of speec h and nons peec h so unds
in order  to de te rmine  which will  be local ized  succes s fu l ly in emer-
g e ncy situa t ions and whic h wil l be co nf ounding to an u n t r a i n e d  p er s o n
who must  select a d i rect ion to follow so that he will move quickl y to
a funct ional  exit.

The esca pe s li des ’ vu lnerabi l i ty  to wind fo rces  will  be evaluated by
subjecting the deployed slide to various wind veloci t ies  and angula r
direct ions . The resu l t s  of these studie s will be used to a s s i s t
m a n u f a c t u r e r s  to enhance  slide tolerance to wind.

10, Simulation of Emergency Evacuations

The cer t i f icat ion regula t ions  requi re  a demons t ra t ion  that  the trans-
port  ca tegory  a i rp la ne can be evacuated  in 90 seconds u t i l i z ing  50
percent  of the available exits .  Data has been gathered  to develop a
computer m del to simulate these emergency evacuations without

• the necess i ty  of using human subjects .  When comp leted , the model
will be checked aga ins t  data obtained during fu l l -sca l e  evacua tion
demons t ra t ions .  This model is intended to serve as an anal yt ical
and design aid for emergency evacuat ion systems.
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11 . Evaluation and Testing of Single and M u I t ~~~~~ flcc~~~aI~~~Cscap e
and Flotation Dev ices

An o n - g o i n g  r e s e a r c h  pr o j e c t  is be ing  c o n d u c t e d  at CAM !  to e v a l u a t e

f lo ta t ion  dev ices .  Support  of r e g u l a t o r y  d e v e l o p m e n t , te s t i n g ,  and
evalua t ion  of p r e s e n t  and new d e s i g n  c o n c e p t s  in f l o t a t ion  d e v i c e s
will be conduc ted on a per iodic  bas is .  T h r o u g h  th is  e f f o r t  s u p p o r t
da ta has been developed to a s s i s t  in the f o r m ul a t i o n  of TSO s app li-
cable to l ife r a f t s , s l i d e/ r a f t s , l ife p r e s e r v e r s , and o the r  f l o t a t i o n
and sea s u r v i v a l  equi pmen t .

12. Seat /Ma n Dynamic  Computer Model

A s e a t / m a n  model has  been  deve loped  to e v a l u a t e  the  d y n a m i c  sea t
r e sp onses  an d  thei r  e f f e c t  on occupant  i n j u r ie s .  This  model  is be ing
eva luated t .~y NAFEC. The model will p rov ide  an enve lope of occu-
pancy r es ponse  for v a r i o u s  types  of r e s t r a i n t  sy s t e m s , i. e. • sea t
be l t  alone and seat  be l t  with v a r i o u s  types of up p e r  t o r so  r e s t r a i n ts .
It wil l  p rov ide  a c c e l e ra t i o n  l e v e l s  fo r  v a r i o u s  p o r t i o n s  of the  bod y.
A fo l low-on  p r o g r a m  will he needed  to e s t ab l i sr ~ p h y s i o l o gi c a l
l imits of a c c e l e r a t i o n s  for  the v a r i o u s  bod y c ;n l p c n i e  ot s  to d e t e r -

mine  h u m a n  s u r v i v a l .

13. Mathemat ica l  Model for  Airp lane C r a s h  C o n c i o t i r n r .

Two e f f o r t s  are  being conduc ted  in t h e  d e v e l o p n e n t  of mode l s  fo r
the a i rp lane c r a s h  c o n d i t i o n .  C n o i - s  f u r  c e n t r a l  a’~ ~a t i .n a i r c r a f t
and the o ther  is for t r a nsp o rt  c a t e g o r y  a i r p l a n e s .

The gene ra l  av ia t ion  a i r p lane  model  emp loys a t : i a s s  s p r i n g  a p p r o a c h
to determine the magni tude  of d e c e l e r a t i o n  f o r c e s  in the  occup iable
sect ion of the a i r p lane f rom in i t i a l  impac t  to r e s t .  By i n t e r a c t i v e
analysis  techni ques , the load s  can  he s h i f t e d  to op t imize  the c rash-
w o r t h i n e s s  of the s t r uc t u r e .  The model  and u s e r s ’ ma nual  is now

comp leted and is be ing  r e v i e w e d .  } - v a l i i a t ion o f the model  is be ing
cond ucted by NASA t h r o u g h fu l l - s ca l e  c r a s h  t e s t s .

The second  e f f o r t  to deve lop  a model  fo r  t r a n s p o r t  c a t e g or y  c r a s h
condi t ions  is now u n d er  d e v e l o pm e n t .  This  mode l  will c o n t a i n
thousands  of e l em e n t s  and be m u c h  m o r e  sop h i st i c a t e d  than  the one
app l icable  to g e n e r a l  a v i a ti o n .  ! hi s  t i e v e l o p n e n t  is be ing  j o i n t l y
sp o n s o r e d  by ~~A ’- A .
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14. Air Transpor ta t ion  of Handicapped Persons

Handicapped persons  have at t imes been denied a i r  transportation
due to the carriers ’ rules requiring them to be accompanied by an
attendant. The de te rmina t ion  as to the p hysical  f i tness  of the
individual to f ly has been left  to local air l ine personnel. Rule
making has been init iated in this area to define “handicapped” in
order to minimize a r b i t r a r i n e s s .  Evacuation tes t s  have  been
conducted at CAMI to determine h inderances  to passenger  flow
during evacuations result ing f rom impared mobility of handicapped
passen gers .  Amendments  to Par ts  121 and 135 , as well as an
Advisory Circular to complement the amendments are nearing
fi na l development.

In addition, an R & D  p ro j ec t  has been initiated at CAMI to develop
a prototype disabled-passenger seat for feasibility testing to
facilitate emergency evacuation of the handicapped.

15. Flight Standards Pro jec ts  in Cabin Safety

Althoug h many of th e a f or emen t ioned pr ogram s a r e sponsored  by
Flight Standards  Service , the following projects  in cabin safety
have been under taken directly by that Service:

a. Food/Beve rage  Service Carts  in Air Ca r r i e r  Operat ions

A p ro j ec t  was established to identify specific problem areas
with in-servi. e food /beverage  service ca r t s  relative to their
re ten t ion / sa fe  operation , including the service items con-
tained there in .  Cons ide r a t ion  is being given to improved
procedur es , design and/or  additiona l rete ntion devices to
improve their ope rational use and limit their potentia l for
haza rd  under  all  phases  of flig ht.

An ini tial project report with recommendations was prepared
but found to be inconclus ive  and work is continuing .

b. R e v i e w / E v alua tion of Air  Ca r r i e r  Flight A t t endan t  Training

— 

- Program s (Initial , Recur ren t , Transi t ion)

As a r e su l t  of p roceed ings  of Committee 9 of the Biennial
Opera t icos  Rev iew , and its recommendat ions, and an NTSB
safe ty  recommendation , a project  was established to review
and evalua te cu r r en t  fli g ht a t tendant  t raining programs.

12



Flig ht S t anda rds  S e r v i c e  has  r e v i e w e d  the  F A A - a p p r o v e d  f l i g ht
atte ndant t r a i n i n g  p r o gr a m s  being used by all  s chedu led  a i r
c a r r i e r s .  Al thoug h th i s  r e v i e w  r e v e a l e d  comp l i a n c e  wi th  cur-
r e n t  r e g u l a t o ry  r e q u i r e m e n t s, an o n - s i t e  e v a l u a t i o n  of t h e s e
t r a in ing  p r o g r a m s  u t i l i z i n g  t h r e e  t eams  c o mp o s e d  of head-
q u a r t e r s  and f ie ld  a i r  c a r r i e r  ope ra t i ons  i n sp e c t o r s  wi l l  be
accomp lished in J a n u a r y  1977.

c. C o n s i d e r a t i o n/ E v a l u a t i o n  of A u g m e n t i n g  A m o u n t  and M a n n e r
of P r e s e n t a t i o n  of Safety I n f o r m a t i o n  to P a s s e n g e r s

A c c i d e n t  i n v e s t i g a t i o n  r ep o r ts  reveal  tha t  the m a j o r i t y  of pa s-
sengers  a r e  not pay ing ful l  a t t e n t i o n  to or r e t a i n i n g  s a f e ty  in-
fo rma t ion  pr e s e n t e d  by fli g ht  a t t e n d a n t s ’ b r i e f i n g s  or review-
in g passenger  br ie f ing  cards .  A c o n c e n t r a t e d  e f f o r t  is being
made to imp r ove th e e f f e c t i v e n e s s  of t h e s e  p r e s e n t a t i o n s  to
the p a s sen gers  t h rou gh the use of advanced concepts , e. g.
aud io -v i sual means .

An evalua t ion  of a video tape p r e s e n t a t i o n  for p a s s e n g e r s  on
board a i r c r a f t  has been made.  It has been de t e rmined  to  he
a good means  of b r i e f i n g  but  is not c o n s i d e re d  f ea s ib l e  fo r
a ll c a r r i e r s .  An A d v i s o ry  Ci rcu la r on des i rab le , u n i f o r m
c o n t e n t s  for p a s s e ng e r  b r i e f i ng  c a r d s  is unde r c o n s i d e r a t i o n .

d. Deve lopmen t  of I n s p e c t i o n / S u r v e i l l anc e P r o c e d u r e s  fo r
C o n d u c t i n g  En Route  Cabin Safety In spec t i ons

Background .  Flig ht a t t endan t  a s s o c i a ti o n s  have exp re s sed  the
opinion that  FAA i n sp ec t o r s  a r e  unconce rned  wi th  a n d  gave
min ima l  a t t e n t i o n  to cabin a t t e n d a n t  en rou te  ac t iv i t i e s .

Status.  A notice has been p repared  for  earl y publ ica t ion  con-
ta in ing i n s t r u c tions to all flig ht  s tandards  p e r s o n n e l  for  ob-
se rva t ion  and r ep or t i n g  on cabin sa fe ty  m a t t e r s .  These in-
s t r u c t i o n s  wil l  r e q u i r e :

( 1 )  Ai r  c a r r i e r  ope ra t ions  i n s p e c t o r s  c o n d u c t i ng  en  r o u t e
i n s p e c t i o n s  to a l so  inc lude  a cabin sa fe ty  i n sp e c t i o n
us ing  a new r e p o r t  f o r m ;  and
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(2) Headquarters and reg iona l inspector/specialist per-
sonnel who are ticketed passengers to note cabin safety
items and send a wr i t t en  report  of observa t ions  to the
region having cer t i f ica te  respons ib i l i ty  f or the ai r
c a r r i e r  concerned .

NO N- FAA CABIN SA FE TY R & D  EFFORTS

The major  non- FAA R & D  e f fo r t  support ing improved air c a r r i e r  cabin
safety is being carried out by NASA and the three major  civilia n trans-
port  manufac tu re r s .  The emphasis of this work is directed at improved
c r a s h w o r t h i n e s s  and f i r e w o r t h i n e s s .

NASA is concent ra t ing  on deve lop ing an upgraded technology base for
s t ruc tura l  c rashwor th iness  and unders tand ing  of f i re  and its cont ro l .
It is a long-range program , expecting to y ie ld new advanced f i r e -
r e s i s t a n t  mater ia l s  of low toxic i ty  and smoke emis s ion  which can be
employed in a i rc ra f t  in ter iors , accessory  equi pment , and crew un i-
forms.  Assis ted by NASA and FAA , the indus t ry  is lookin g to the nea r -
term problem of evaluating f i r e- t h r e a t  levels  and emp loy ing optimum
materials  and extinguishing systems in cabin , galley, cargo bay, lava-
tory,  and unoccup ied sections of typ ical a i r c r a f t .

FAA representa t ives  part ic ipated in a NASA Fire R e s e a r c h  Steering
Group to hel p guide r e sea rch  and technology e f for t s  in practical
directions supportive of standards improvement .

R E C U R R I N G ,  PERSISTENT CABIN SA FE TY PROBLEMS

During this study organizat ions and associations represent ing  the air-
c ra f t  manufac tu re r s  and operators , and unions represent ing  the flig ht -
c rews  and flight attendants , as well as FAA regional offices , we re in-
vited to submit  wri t ten comments and any background data regarding
cabin safety problems identified throug h service or accident  experienc e
regarding emergency evacuations and p o s t - c r a s h  survivabi l i ty ,  cabin
safety concerns  in the area of a i rc ra f t  cer t i f icat ion and operation , and
recommended solut ion of the identif ied problems. The test imony devel-
oped dur ing  the February 1976 Hearings on Ai rc ra f t  Cabin Envi ronment
before the House Subcommittee on Investigations and Review of the

• Committee on Public Works was reviewed. Additionally,  d iscuss ions
were held with representa t ives  of domestic and some forei gn a i r c r a f t
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ma n u f a c t u r e r s , a i r  c a r r i e r  sa fe ty  and t r a i n i n g  p e r s o n n e l , and union
and assoc ia t ion  r e p r e s e n t a t ives .  D u r i n g  t r a v e l  by p e r s o n n e l  a s s i g n e d
to this study, in - flig ht obse rva t ions  were  made of the cab in  p r o c e d u r es
and d i scuss ions  p e r t a i n i n g  to cab in  s a f e t y  f u n c t i o n s  w e r e  held wi th  the
flight a t tendants  on these  flig h t s .

The most  f r equen t l y identif ied r e c u r r i n g ,  p e r s i s t e n t  cabin  safe ty  prob-
lems as g leane d f r om the fo re g oing d is c u s s i o n s , re ’.’iews and writte n
responses  a re :

1. Cabin Fire,  Smoke and Toxic Gases

a. One means of r e d u c i n g  dea th  and i n j u r i e s  fo l lowing a s u rv i v -
ab le acciden t is to e l imina te  the p o s t - c r a s h  f i r e .  Methods
of reducing the sp i llage of fue l  and the i gn i t i on  of sp i lled
fuel should be developed.

The FAA has an ac t ive  r e s ea r c h  and deve lopmen t  p r o je c t
to provide an additive which i.-it roduces  a n t i - m i s t i n g  qual i t ies
in the fuel so that  in the event  of a r u p t u r ed  fuel  tank in the
acc ident sequence the t rea ted  fuel  will fo rm a course  spray
which inhibits  f lame p ropaga t ion .  Due to the comp lexi ty  of
this problem , cons iderab le  r e s e a r c h  e f f o r t  will be r e q u i r e d
to p e r f e c t  this  method of f i r e  co n t r o l .

b. The p r e d o m i n a n t  cause  of death and i n j u r y  in su rv ivab le
acc idents  is f rom f i r e , and i n h a l a t i o n  of smoke and toxic
gases .  The installation of improved  cabin ma te r i a l s  to
reduce the flamma bil i ty  and the  g e n e r a t i o n  of smoke and
tox ic gases  wou ld r esu lt in addi t iona l time being available
for evacuat ion of the a i r c r a f t  in a p o s t - c r as h  f i re .  R e s e a r c h
to improve f i re , sm ok e and toxic gas cha rac t e ri s t ics  of cabin
materials should continue to be vigorously pursued.

Th e c e r t i f i c a ti on re qu ir e m e n t s  app licable to the cabin i n t e r i o r
mater ia l s  is con ta ined  in FAR 25. 853. Generall y, a ll ma te r i a l s
used in the cabin interior are required to be self-extinguishing
when sub jec ted  to a v e r t i c a l  bu r n  t e s t  spec i f i ed  in Appendix F
of P a r t  25.
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The FAA , NASA , and i n d u s t ry  a r e  c o n d u c t i n g  i n v eat i g a -
tions of cabi n m a t e r i a l s  in terms of the i r  f l ammabi l i ty ,
smoke , toxici t y, and f lash  p ropens i t y to de ve lop tec h nica l
data to support improved a i rwor th iness  regula t ions .  This
effort also includes the feasibility of controlling the spread
of cab in  f ir es by means of compartrnentation curtains and
f i re  ex t ingu i sh ing  sys tems.  FAA is also sponsor ing a
g o v e r n m e n t - i n d u s t r y  pro jec t  which seeks to develop a
Combined Fire Hazard Index. The index would cons ider
the hazard cont r ibut ions  of mater ia l s  f l ammabi l i ty ,  heat
flux , smoke, toxici ty,  and f lash  f i re  p ropens i ty .

c. Flammability s tandards  for  a ttendants ’ un if or m s are
needed so that rules requiring low-flamma bility material
for these uniforms can be promulgated.

The FAA has sponsored an investi ga tion into the flamma-
bility character is t ics  of flight a t tendants ’ un i fo rms .  The
fire  tests were  carr ied out at the National Bureau of
Standards. These tests are now completed and the final
report is being evaluated. As a result of this effort,
flammability standards are being developed for rule-
making consideration.

2. Cabin Inter iors

a. Interior seats , galleys , coa t close ts , and part i t ions should
be dynamically tested as part of the cer t i f icat ion process .

-There is no requirement for dynamically testing seats,
galleys , etc . The FAA has developed a m a n / s e a t  model
and a small a i r c r a f t  model in order to calculate dynamic
responses in the crash sequence. These models are
presently being evaluated by FAA and NASA.

b. A method of e g r e s s  into the cabin should be available to
the flightcrew when cockpit doors are jammed.

FAR 121. 3 13(f)  requires  a lockable door between passen-
ger and pilot compartments to prevent passengers from
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e n t e r i ng  wi thou t  the p ilo t’ s p e r m i ss i o n .  Acc iden t  exper i -
ence has  d i sc losed  tha t in some ins t ances  th is  door has
become j ammed  t h e r e b y p r e v e n t i ng  the f l ig h t c r e w  access
to the p a s s e n g e r  c o mp a r t m e n t .  During the  197 ~ Bienn ia l
Ope ra tions Review a proposed amendment  to this require-
men t was d i scussed  which would r e q u i r e  a means  of e g r e s s
th roug h the jammed door.

c. Improved methods  of f i r e  and smoke de tec t ion , f i r e  ex-
t i n g u i s h m e n t  and smoke evacua t ion should be developed
and implemented.

A number  of acc idents  have occu r red  in which hazardous
quanti ties of smoke and toxic gases  h ave incapac itated
flig ht crew-m e m b e r s , cabin  c r e w m er n be r s  and p a s s e n g e r s .
FAR 25. 83 1( d )  r equ i r e s  that if a c c u mu l a t i o n s  of h a z a r d o u s
quant i t i es  of smoke in the  cock pit area  a r e  r e a s o n ab l y
probab le , smoke evacua tion m u s t  be readil y accomplis hed ,
s t a r t i ng  with ful l  p r e s s u r i z a t i o n  and w it h o u t  d e c o m p r e s s i ng
beyond safe l imit s .

3. Emergenc y Equi pment  Locat ions

a. In some instances  portable o xy g e n  equi pment  is s tored  in
coa t c lo se t s  and behind the las t  row of seats  w h e r e  they
are covered wi th c a r r y - o n  baggage  and other  a r t i c l e s.

FAR 121. 303 spec i f i es  that  r e q u i r e d  equi p m e n t  be ap-
proved and instal led in a c c o r d a n ce  with the a i r w o r t hi n e s s
requ i rements  app licable to them.  Section 25. 1 4 1 1  re-
qu i res  tha t  the s towage p r ov i s i o n s  for  e m e r g e n c y equip-
ment  be such that  the equi pmen t  is d i rec t l y a c c e s s ib le ,
its locat ion is obvious , and p ro t ec t ed  f rom i n a d v e r t an t
damage.

h. Megap hones  a re  of ten  sto red  in  locat ions  remote  f rom the
flig ht  a t t e n d a n t ’ s s t a t ion  n e c e s s it a t i n g  the  a t t e nd a n t  to

* m ove ag ains t th e f low of p a s s e ng e r s  to r each  them.
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FAR 121. 309 requires a portable megaphone on a i rp l a n e s
with seating capacities of more  than 60 and less than  100
passengers. Two megaphones are required for airp lanes
with passenger seating capacities of more than 00 , When
only one is required it m u s t  be in the m o s t  rearward
location in the passenger  cabin where it is readi ly  ac-
cessible to the regularly designated flight attendant’ s
seat. However, the Administrator may  gra n t a deviation
from this location requi rement- if he f inds  a d i f f e r e n t
location more useful for the evacuation of passengers.
When two megaphones are required , one is to be installed
at the forward end and one at the rearward end of the pas-
senger cabin and be s imilarly access ib le .

4. Flight Attendants ’ Seating

a. The location of flig ht a t tendant  seats should be more
specifically de f ined , near floor level exits , wi th v i ews
of the cabin area and the ex terna l  environment .

FAR 25. 785(h )  requires  cabi n atte ndants ’ seats  to be in
the passenger  compartment  near approved floor level
emergenc y exits. As a result of the discussions at the
1974 Biennial Ai rwor th iness  Review , NPRM 75-3 1 pro-
posed an amendment to this paragraph which , among
other things , would require flig ht a t tendants ? seats to be
located to provide a view of the cabin area for  which the
flig ht attendant has assi gned responsibil i ty.

b. Seat belts and shoulder ha rnesses  should be provided at
all fl ight attendants ’ seats. The seat belt tie-downs should
be so positioned on the flig ht atte ndant ’ s jum p seat to pre-
vent  “ submarining” beneath the res t ra in ing  harness  during
longitudinal and vertical loads.

Following an Eastern Air Lines B-72 7 accident at Raleigh-
• Durham Airport, the NTSB , on June 10, 1976 , made two

• recommendations to the FAA intended to prevent “sub-
man nin g ” below the seat belt during decelerat ion and

18
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t u r b u l e n c e .  A - 7 (  -80 r e c omm e n d e d  tha t an  A i r . .  or th i -
ness  D i r e c t i v e  be i s sued  to re loca te  the  sea t  b e l t  t i e -
downs  on the  f o r w a r d  j u m p  sea t s  on a l l  B-7 .~7 a i rp lanes
so that  the belt  would  be pos i t i oned  a c r o s s  the o c c up a n t  s
pelvic g i rd le .  A - 7 6 - 8 1  r e c o m m e nd e d  tha t  t he  j u m p
sea t s  on all o ther  a i r  c a r r i e r  a i r c r a f t  be i n spec t ed  to
i n s u r e  that  the sea t  bel t  t i e - d o w n s  a r e  p o s i t i o n e d
p r o p e r l y and w h e r e  i m p r o p e r  i n s t a l l a t i o n s  a r e  f o u n d ,

* the y be modi f ied .

As a r e s u l t  of the 1974 B i e n n i a l  A i r w o r t h i n e s s  R e v i e w ,
NPRM 75-31 was i s sued  p r o p o s i n g  a m e n d m e n t s  to FAR
25. 7 8 5(h )  and FAR 121. 3 1 1 ( f )  which  would  r e q u i r e  a
shoulder  h a r n e s s  for  all  r eq u i r e d  fli ght  a t t e n d a n t s .  The
FAA responded  to the a f o r e m e n t i o n e d  r e c o m m e n d a t i o n
A - 76 -8 0  sta ting tha t  it conc luded  tha t an  u n s a f e  cond i -
tion did not ex is t  and that an A D  was  not w a r r a n t e d .
Addit ional ly, wi th  r e s p e c t  to A- 7 6 - t ~i , it  s t a t e d  t ha t
the ins ta l la t ions  on all othe r a i rp lanes were  examined
and that  the t i e -downs  a re  p rope r l y p o s i t i o n e d  and ,
t h e r e f o r e , no addi t ional  act ion is con t emplated.

c. The s t ruc tural  i n t e g r i t y  of the f l ig ht a t t e n d a n t s  s e a t s ,
including bulkheads  to which s ea t s  a r e  a t t a ched , shou ld
exceed the des ign  s t r e n g t h  r e q u i r e m e n t s  of the s t r u c t u r e
to which the seat  is a t t ached .

FAR 25. 785(a )  r equ i res  tha t each seat , b e r t h , s a f e t y
belt , h a r n e s s  and a d j a c e n t  pa r t  of the a i rp lane at each
s ta t ion des igna ted  as occup iable d u r i n g  t a k e - o f f  and
la ndin g mus t be d e s i g n e d  so that the p e r s o n  m a k i n g
p roper use of this equi pm e n t  wi l l not  su f fe r s e r ious  j
i n j u r y  in an e m e r g e n c y  l a n d i n g  as a r e s u l t  of the
iner t ia  fo rces  specif ied in Section 25 . 561. No add i -
t ional rule  m a k i n g  a d d r e s s i n g  this  p rob lem is under-
way.

d. The rat io of p a s s e n g e r s  to f l i g h t  a t t e n d a n t s  should be
d e c r e a s e d  to i n s u r e  max im um s a f e t y  in f l ig h t  e mer-
g e n cy  c o n d i t i o n s .

in 
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FAR 121 .  391 r e q u i r e s  tha t  the  a i r  c ar r i e r  p r o v i d e  f l ig ht
a t t e n d a n t s  on all p a ss e ng e r  c a r r y i n g  a i rp lanes with more
than nine  seats  in the fo l lowing p ropor t ions :  10 to 50 ,
one f li ght a t t endant ;  51 to 100 , two fl ig ht a t t e n d a n t s ;  m o r e
than 100 seats , two flight attendants , plus one addi t iona l
f l ight  a t t endant  for  each un i t  of 50 p a s s e n g e r sea t s , or
par t  thereof , above 100. Dur ing the 1975 Biennia l
Operat ions  Review it was proposed that the rat io be
reduced.

e. The environment of the fl ight  a t t endant ’ s s ta t ion  should
be in ju r y f ree .  All emergenc y equi pm ent , g a l l ey  equi p-
men t , m a g a z i n e s , etc. , in p roximi ty  to the cabin  at te nd-
ant should be p rope r l y s e c u r e d  dur ing  t a k e - o f f s  and
landings .  Prov is ion  sh ould be made to p rotect  the head ,
ne ck , and sp ine while the flig ht a t tendant  is seated in the
sea t d esi g ned as th e ass i gned duty  stat ion.

Protect ion for  the flig ht att endan t while seated is covered
in Section 25. 785 ( see  4c su p r a ) .  Proposed amendment s
to 25. 785 w e r e  d i s c u s s e d  du r ing  the 1974 Biennial  Air-
wor th iness  Review. A p roposed amendment  to 25. 785 is
contained in NPRM 75-31 to add a new pa ragrap h which
would requi re  that each seat be located to minimize  the
probabi l i ty  of the occupant  s u f f e r i n g  i n j u r y  du r ing  any
opera tio n by bei ng s t r uck  by i t ems  dislod ged in a ga l ley ,
or from a stowage compa r tment or service  car t .  Addi-
tiona lly, NPRM 75-3 1 contains a proposed amendment to
Section 25. 785 to require  that flig h t a t tendan t s ’ r e a r w a r d
-facing seats have an energy  absorbing res t  that is desi gned
to suppor t  the a r m s , shoulders, head , and sp ine.

5. Emergenc y Equi pment

a. The p r e s e n t  c rash  axes  are  inadequate  in modern  a i rc r a f t
and should be rep laced with an axe incorporat ing a p r y - b a r .

FAR 121. 309 ( e )  r equ i r e s  onl y that  each airp lane be equ ipped
with a c r a s h  axe.

C 20

g *
— — Ltd — ~~~~ w— - - - V - I • - - - • .

- ~~~
-

—~ • - •~~~ — --• -~~~~~~~~ • -



h. Al l  a i r c r a f t  shou ld  be ec~ui pped ~~i th  s l ide  r a f t s  or qu ick
detachable , in f l a t ab le  slide s since m o st  a i r c r a f t  di tc hings
or l and ings  in w a t e r  occu r  w i t hi n  f i v e  mi l e s  of the  a i r p o r t .

FAR 121.  339 con ta ins  the r eq u i r e m e n t s  fo r  e m e r g e n c y
equi pment  fo r  ex t ended  o v e r w at e r  ope ra t ions .  It r e qu i r e s ,
among other  things , life preservers for each occupant and
s u f f i c i e n t  life r a f ts  to accommoda te  all  o c c up a n t s .  Sect ion
121. 340 r equ i re s  f lo ta t ion means wi th in  easy reach  of each
p a s s e n g e r  if the a i rp lane is opera ted  over any  wate r .
There  is no r eq u i r e m e n t  tha t  a s l i d e / r a f t  he i n s t a l l e d  on
all a i rp lanes  nor  is the in f l a t ab le  sl ide r e q u i r e d  to be
easil y r emovable .

• c. All a i r c r a f t  ope ra t ed  over  any a rea  of wa te r  should  he
equipped with qu ick-donn ing  life p r e s e r v e r s  for  all occu-
pants , and s tored in a readi ly a cce s s ib l e  location. U n d e r -
seat  locat ions are  not p r ac t i ca l  due to the p robabi l i ty  of
blockage by c a r r y - o n  b a g g a g e .

As indicated under  b . above , a l i fe  p r e s e r v e r  is r e q u i r e d
for each occupan t  in a i rp lanes  opera ting under  FAR 121 in
extended overwater op era t ions  and a f lotat ion means  on
all a i r c r a f t  opera t ing  o v e r w a t e r .  There  is no r eq u i r e m e n t
for  life p r e s e r v e r s  on all f l i g h t s .

6. Crew Training

Fligh t c r e w s  and fli g ht a t t endan t s , in mos t  ins tances , r ece ive  emer-
gency p rocedures  t ra in ing  separa te ly. Crew coordinat ion and per-
fo rmance  would he enhanced  if t hey  a t t ended  the  same e m e r g e n cy
t ra in ing  c lasses  and eva lua t ion  e x e r c i s e s.  C r e wme m b e r s  should
know their  r e spec t ive  duties  as well  as be aware  of dut ies  to be
pe r fo rmed  by o the r s  for  opt imum sa fe ty  p e r f o r m a n c e .

• FAR 121.  417 l i s t s  the s u bj e c t  which m u s t  be covered  fo r  each crew-
member s e m e r g e n c y  t ra in ing .  There  are  no r eq u i r e m e n t s  tha t  the
flig h t c r e w s  and flig ht a t t e n d a n t s  rece ive  e m e rg e n c y  t r a i n i n g  t o g e t h e r .
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7. Galley Equi pment

a. C o n c e r n  was e x p r e s s e d  r e g a r d i n g  the s e c u r i t y  of the gal ley
equi pment .  In many a i r c r a f t  the la tching sys tems are  de-
fe c tive and wil l  not hold the uni ts  in pos i t i on  d u r i n g  decel-
e ra t ion .  Some s e c o n d a r y  la tches  a re  as p o o r l y d e s i g n e d
or main ta ined  as the p r i m a r y  l a t ches .

FAR 25.  787 r equ i r e s  that  s towage c o m p a r t m e n t s  be de-
s igned to re ta in  the i r  con ten t s  up to the placarded  maximum
wei g ht under  maximum specif ied  flig ht and g round  loads and
the e m e r g e n c y  landing condi t ions  speci f ied  in Sect ion
25. 56 1(b) .  There  also m u s t  be a means  to p r e v e n t  the
c o n t e n t s  in the c o m p a r t m e n t  f rom becoming  a h a z a r d  by
sh i f t ing  unde r  these  same loads.

Following the 1974 Biennial  A i r w o r t h i n e s s  Review it was
proposed in NPRM 7 5 - 3  1 to c l a r i f y this latte r pr o v i s i o n
of Section 25. 787 to r e q u i r e  that  for  in terna l s t o r a g e  com-
par tments, if the means  used for  s e c u r i ty is a la tched
door , it m u s t  be shown tha t the u n w a r r a n t e d  opening  of the
door must be extremely improbable , taking into considera-
tion the wear and deter iora t ion  expected in service .  It
was also proposed  in NTPRM 75-26 to ame nd FAR 25. 789
which would r e q u i r e  a m e a n s  to p r e v e n t  the haza rdous
sh i f t ing  of i tems of m a s s  in the ga l ley ,  when sub jec t ed  to
the appropr ia te  maximum load f ac to r s  co r respond ing  to the
specified flig h t and ground load condit ions and to the emer-
gency  landing condit ions.  Addit ional l y, it would r equ i re
the insta l la t ion of a p lacard  indicat ing its maximum load
on gal ley compar tmen t s  to avoid inadver tan t  ove r load ing .

FAR 121. 576 requires that means be provided to prevent
each item of ga l l ey  equi pment  and se rv i c ing  ca r t s , while
not in use , f rom becoming a h a z a r d  b y shif t ing under  loads
cor responding to the e m e r g e n c y  landing condi t ions  under
which the a i rp lane was c e r t i f i c a t e d .

Dur ing  the 1075  Biennial  Ope ra t i ons  Review e x t e n s iv e  ex-
pans ion  of th is  p r o v i s i o n  was d i s cus sed .  It was p roposed ,
among o the r  th ings , that  the c o m p a r t m e n t s  be r e t a ined
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u n d e r  hi ghe r  loads , t h e  load c ap a c i t y  a n d  d i s t r i b u t i o n  wi th
the c o m p a r t m e n t s  He d e t e r m i n e d  and so p l a c a r d e d , the
s t r e n g t h  of the s t r u c t u r e  to which  the  c o mp a r t m e n t  is
a t t a ched  be i n c re a s e d , the c o m p a r t m e n t  may  not  r e s t r i c t
a c c e s s  to e m e r g e n c y  e x i t s  or o b s c u r e  the  sea t  be l t  s i g n
f r o m  v i e w .

b. I n s u f f i c i e n t  s t o r ag e  space is p r o v i d e d  for  the  t r a s h  and
disposable r e f u s e .  In m a n y  i n s t a n c e s  r e f u s e  is p laced in
bags  an d  p laced in f r o n t  of e m e r g e n c y  ex i t s  in  the  g a l l e y
a rea .  This  cou ld  h a m p e r  the f low of p a s s e n g e rs  in  an
e m e r g e n c y  evacua tion.

There  a r e  no spec i f i c  r e g u l a t i o n s  dea l ing  with th i s  sub-
j ec t  and no r e g u l a t o r y  ac t ion  is u n d e r w ay .  There  is , how-
ever , a gene ra l  p r o v i s i o n  tha t  al l  i t e m s  of m a s s  w i t h i n
the p a s s e n g e r  c o m p a r t m e n t  be s e c u r e d  f o r  t a k e - o f f  and
landing .

c, The ga l ley  f loo r s  are  of ten  sli ppe ry  due to the sp i l lage  of
b e v e r a g e s , ice  cube s , l e a k a g e , and e n t r y  of r a in  d u r i n~i
g r o u n d  serv ices .

Following di s cus s ions  at the  1°74 Biennial  A i r w o r t h i n e s s
Rev iew  a r e c o m m e n d a t i o n  was i s s u e d  in XPRM 75-31  to
add a new sect ion Z5. 793 p e r t a i n i n g  to f loor  su r f ace .  This
s e c t i o n  would  r e qu i r e  f loor  s u rf a c e  a r e a s  which a r e  l ikel y
to b e c o m e  ~ve t  to have  s l i p-- r e s i s t a n t  p r o p e r t i e s .  If th i~~
p r o p os a l  is adop ted , i t  would  app ly onl y to newl y type
c e r t i f i c a t e d  a i r p lanes .  A s imi la r  p r o v i s i o n  has ne i the r
been p roposed  nor inc luded  in FAR I~a r t  121 .

13. C o m m u n i c a t i o n s

• a. T h e r e  should  be i m p r o v e d  c o o r d i n a t i o n  be tween  f l i g h t c r ew
and fl i ght  a t t e n d a n t s .  The fli g h i c r e w  should  be a d v i s e d
w h e n  al l  c a b i n  p r e  — t a k e o f f  d u t i e s  a r e  c o m p le te ; the f l i g ht

* 
a t t e n d a n t s  shou ld  he a d v i s e d  of the  i n t ended  t akeof f , oi~
an t i c ipa t ed  t u r bu l e n c e  en r o u t e , and f i n a l  a p p r o a c h  fo r
l and ing  in s u f f i c i e n t  t ime to enable  them to p r op e r l y
s e c u r e  t h e m s e l v e s  at t he  d u t y  s t a t i o n s ;  and  the  fl ig ht c r e w
s h o u l d  be adv i sed  when  the  u bin is s ecu r e d  for l a n d i n g .
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There a r e  no s p e c i f i c  r e g u l a t i o n s  app l i c a b i t -  to c r e w
c o o r d i n a t i o n  for  these  p u r p o s e s .  The c r e w  communica -
tion p r a c t i c e s  v a r y  am o n g  a i r l i n e s and are  a ma t t e r  of
i n d i v i d u a l  a i r  c a r r i e r  o p e r a t i n g  p r o c e d u r e .  FAR 1 2 1.  319
provides  for  a c r e wm e m b e r  i n t e rp hone sys tem on all air-
p lane s wi th  a c apac i ty  of more than i O  passe ngers .  Dur-
ing the 1°75 Biennial Operations Review , a p roposa l  was
d i s c u s s e d  to r e q u i r e  an in t e r p hone in a l l  o c c u p i a b l e  com-
p a r t m e n ts  to f a c i l i t a t e  c ommunica t ions  b e t w e e n  fli ght and
cabin  c r e w s .

b. P a s s e n g e r s  a re  not a t t en t ive  to the e m e r g e n c y  ora l  b r i e f ing
and d e m o n s t r a t i o n  c o n d u c t e d  b y the flig ht a t t endan t s  p r io r
to t a k e - o f f .

FAR 121. 571 and FAR 121.573 require that passengers be
br iefed  be fore  take-of f  and for extended ove rwa te r flig ht.
Dur ing  the 1975 Biennial  Operat ions Review the re  were  a
number  of r ecommended  changes  to these  r e qu i r e m e n t s
which were  intended to improve the overal l  passe n g e r
b r i e f i n g s .  These are  being cons idered  for  d i s s e m i n a t i o n
as an NPRM. Additionall y, the FAA is eva lua t in g an audio
visual presen ta t ion  of p a s s e n g e r  b r i e f ings  to de t e rmine  its
acceptanc e and the passengers ’ responsiveness.

c. Microph ones and public address  sys tems are not c o n s i s t e n t l y
of a quality to insure that the message is unde r s t andab le  b y
the passengers.

Public address  systems are  required by FAR 121.  318 to be
ins talled and be audible a t each passenger ’ s and flig ht
at tendant’ s seat  and in each lavatory.  FAA cons iders
FAR 121. 318 to be adequate.

d. On cer ta in  model a i rc ra f t  the mas te r  minimum equi pment
lists ( MMEL) do not requi re  an operable public address
system which negates the provis ions  of Section 12 1.  3 18 of
the FAR’s. This was also pointed out in NTSB Recommenda-
tion A - 7 6 - 12 0  i s sued  on Augus t  13 , 1976. On October 6 ,
1 7 6 , the FAA replied to NTSB that it had taken action to
standardize the MMEL’s of those aircraft which the NTSB
had ident i f ied as incons i s t en t  with respect  to public add re s s
system requ i remen t s .

-‘ 
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°. H a n d ic a p p e d  l Y x c~~eq~~er ~

A i r l i n e  p e r s on n e l  have  t o  r~~a h t -  d e c i s i o ns  w i t h  r e s oe n t  to the  identi  —

f i c a t i o n  of the  h a n d i c a p~~t -d , since no s t a n d a r d  de~ i n ~ t~ on h a s  been
e s t a b l i s h e d  b y the  1- ;\ A.

The FAA has  r u l e - m ak i n g  in p r o g r e s s  r e g a r d i n g  the  c a r r i a g e  of the

hand icapped .  A n - e n c t i i - e n t s  to FAR 12 . 1  and 135 , as well  as an
A d v i s o r y  C i r c u l a r  t o  co mp l i m e n t  the  am e n d m e n t s , have  been
d r a f t e d  and a r e  in the  f ina l  r u l e - m a k i n g  p r o c e s s .

10. Flig ht  a n d  D u t y  Time L i m i t a t i o n s

Fli g ht  a t t e n d a n t s  c o n t e nd  t ha t  the  FAA should  e s t ab l i sh  and promul-

gate flig ht and d u t y  t ime l i m i t a t io n s  r e g u l a t i o n s  app l icable  to re-

q u ir e d  f l ig ht  a t t e n d a n t s .

There  a r e  no r e q u ir e m e n t s  l imi t i n g  the  fli g ht  t ime or d ut y  t ime
permi t t ed  fo r  f l i g ht  a t t e n d a n t s .  D u r i n g  the 1975 Biennia l  Ope ra t i ons

Review a n u mb e r  of r e c o m m e n d a t i o n s  w e r e  d i s cu s s e d  p e r t a i n i n g  to
the e s t a b l i s h m e n t  of s u c h  l i m i t a t i o n s .

11. Carry-on Baggage

a. P a s s e n g e rs  u f t e~ c a r r y  b ag c a~~e and p a c k a g es  aboa rd  a i r c ra f t
w h i c h  canno t  he p r o p e r l y stov ~ed u n d e r  the sea t  or in the over-
head cornpartrne nt. The f1i~ ht attendant is  t hen  faced with the

problem of f i n d i n g  an ac c e p t a b l e  p lace to s tow the  o v e rs i z e d

carry-on haggaoe , or request that it be removed from the

p a s s e n g e r  c o m p a r t m e n t  md h a n d l e d  as  c h e c k e d  b a g ga g e .

FAR l~~1. 5 1 3 e ( a )  r ec~u i r e s  the  air  c a r r i e r  to stow c a r r y - o n
baggage in a suitable bac~ age or cargo stowage compartment

or under a passenger seat. During the l ° 7 5  Biennial  Opera-
tions  R e v i e w  a pr o p o s a l  ~v a s  m a d e  to a m e n d  t h i s  r e g u l a t i o n
to -r e q u i r e  p r e b o a rd i n~ s u r v e i l l a n c e  of cabin b a g g a g e  and
r e s t r i c t  s t o \ k a g c  i n  r e d s  c o n t a i n i n g  e m e r g e n c y  equ i pment .

b. S tn ’ , - n e e  - f  c~ r r v - ’ n b a g g a ge  in d e r  the a i s l e  s e a t  is not  re-

s t r a i n e d  f r n  l a t e r a l  l o a d s  on m o s t  a i r c r a f t .

C
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FAR 121. 5 8 9 ( c )  r equ i r e s  that  each p a s s e n g e r  seat , under
which  baggage  is pe rmi t ted to be s towed , be fi t ted wi th a
means to prevent the baggage stowed under it from sliding
forward under crash impacts severe enoug h to i n d u c e  the
ul timate inertia fo rces  specified in Pa r t  25 of the FAR’ s
or in the emergency landing conditions specified in the
regulations under which the a i r c ra f t  was type ce r t i f i ca ted .
During the Operations Biennial Review a proposed amend-
ment wa s disc u ssed to p ro tec t a ga ins t side loads du r ing
c rash  impacts .

12. Limiting Alcoholic Beverage Service

Flight  a t t endan t s  s upport  a l imi t  of two d r inks  per p a s s e n g e r  per
flig ht  segment  and l imiting the service on the g r o u n d  to per iods of
at leas t  one-hour  dura t ion .

FAR 121. 575 r e s t r i c t s  the service of alcoholic beverage  to that
served by thc operator and forbids the service to persons appearing
intoxicated, a prisoner or his escort, or a person who has a deadly
or dangerous weapon accessible to him while aboard the airp lane.
Additionally, the air ca r r i e r  may not allow any pe r son  on board
any of its a i r c r a f t  if that person appears to be intoxicated.

13. Passenger  Service

Flight attendants are proponents  of limiting alcoholic beverage
service to flights exceeding 45 minutes. Also they advocate that
food service on fli ghts 45 minutes or less should consis t  of no more
than a simple snack. Their content ion  is that on the shorter flights ,
passenger ser vice workload demands upon flig ht att endants  d e t r a c t s
substantially from their capacity to p e r f o r m  their  rou t ine  safe ty
duties notwithstanding the e f fec t  upon the safety pe r fo rmance  in the

F event of an in - f l ight  e m e r g e n c y  or an emergency  r equ i r i ng  evacua-
tion as could occur during landing or the approach to a landing . On
flights of 90 minutes or less , food service should be limited to a
simple meal utilizing pre-set tray service. Furthermore , that
beverage and meal service should be discontinued when such service

• or in - f l ight  condi t ions  may endanger  the safety of the occupan t s .

FAR 121. 577 is the only provision app licable to food and beverage
service. This regulation restricts the food, beverage and t ab leware
from being located at any passenger ’s seat during take-off or landing.
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S U M M A R Y  A N D  C O N C L U S I O N S

The i n - f l i g ht  s a f e t y  of o c c u p a n t s  of a i r  c a r r i e r  a i rp l a n e s , pr o v i s i o n s
for  t h e i r  s u r v i v a b i l i ty  in s u r v i v a b l e  a c c i d e n ts , ant i  t h e  c a p a b i l i t y ,
r e a d i n e s s , and  p e r f o r m a n c e  of c r e w no en -i b e r s  to f u n c t i o n  e f f e c t i v e l y
u n d e r  the s t r e s s  of e m e rg e n c y  co n d i t i on s  in f l ig ht  and  a f t e r an acci-
dent has been and continues to he a s a f e t y  i s s u e .  D i f f e r e n t  p e r sp e c t i ve s
of c a b i n  s a f e t y  by the v a r~~ os , a f f e c t e d  r e sp o n s i b l e  o r g a n i z a t i o n s  r e s u l t s
in v a r i o u s  c o n t e n t i o n s  on the a c c ep t a b i l i t y  of the  l e v e l  of s a f e t y  a c t u a l l y
p rov ided .

N i n e t e e n  se l ec t ed  s u r v i v a b l e  a c c i d e n t s  i n v e s t i g a t e d  and  r e p o r t e d  by the
NTSB , l9 ol- l - 1975 , have s t r e s s e d  the  need fo r  c a b i n  s a f e t y  i mp r o v e m e n t s
to minimize  occupant  i n j u r y  and to m ax imize  occupan t  s u r v i v a b i l i t y .
This  need  has  b een  f u r t h e r  s u b s t a n t i a t ed b y t h r e e  s p e c i a l  s tud ies  con-
duc ted by the  NTS B , 1 Q 72 -  l°7 , and  b y a p p r o x i m a te l y 100 NTS B Safe ty
R e c o m m e n d a t i o n s, l o t 2 -  117f, .

Cabin  s a f e t y  in a i r  c a r r i e r  p a s s e n g e r  c a r r y ing op er a t i o n s  w a s  the sub-
j e c t  of n u m e r o u s  p r o p o s a l s  c o n s i d e r e d  at the FAA A i r w o r t h i n e s s  and
Op e r a t i o n s  B ienn ia l  R e v i e w s .

The f l igh t  a t t e n d a n t  o r g a n i z a t i o n s  h a v e  a l l eg e d  that  FAA has been
d e f i c i e n t  in f u l f i l l i n g  the a g e n c y  ~ obl i g a t i o n  for providing an adequate
level of sa fe ty  for  air  c a r r i e r  a i rp lane  occupants  d u r i n g  fli g ht and fo r
the i r  s u r v i v a b i l i t y  f o l l o w i n g  a n  accic~e n t .

The f o r e g o i n g  was hi g hli gh ted  in h e a r i n g s  conduc t ed  on Feb rua ry  3 , 4
and 5, l 9 7~., by the Subcommittee on Investi gations and Review of the
Commi t t ee  on Publ ic  W o r k s  and  ‘I r an sp o r t a t i o n . House  of R e p r e s e n t a t i v e s,
°4th Congress.

Th e FAA’ s cab in  sa fe t y p r o g r a m  and  o v e r a l l  s a f e t y  goals  p r e s e n t e d  by
the Administrator in te stimony at the hearing were s t a t ed , in p a r t , as

o fo l lows :

‘ The bas ic  goal  of the  FAA is a n d  has  to c o n t i n u e  to he the
prevention of accidents. Unfortunatel y, in both experience
and  r e a s o n , t h e y  t e l l  us t h a t  a c c i d e n t s  w i l l  con t inue  to
h ap p e n .  The FAA full y recognizes the complementary goal

27

~~~ ~~~~~~~~~~~~~



of achieving aircraft crashworthiness , and by this term
we mean inc reas ing  the abi l i ty  of the a i r c r a f t  and its
passengers  and c r ew  to su rv ive  an accident  and an acci-
dent’ s aftermath.

“The concept of c rashwor th iness  has two basic compone nts:
First , the design of the a i r c r a f t  itself , and second , the
oper ationa l pr ocedur es util ized wh en we a re  invo lv ed in
an accident .  It is my intention as Adminis t ra tor  of the
FAA to see that all of our act ivi t ies  in these  two areas
are vigorously pursued.

“We want to maintain a continuing dialogue in the common
i n t e r e s t  of flig ht sa fe ty . As stated before , p roper  answer s
come on ly f rom properl y iden ti f ied problems.  Identifica-
tion of p rob lem s can be one of th e va lua b le p r odu c ts of
this hearing.

.Iam sure that this hear ing will add to the FAA’ s
knowled ge and understanding of the problems associated
with cabin safety.

all suggest ions we receive will be studied . . . and
cons ide red on their own mer i t s .  That is the onl y policy
consis tent  with our s ta tu tory  responsibi l i ty .

Some of our actions have been slower in coming about
than we might have wished , but we are working on speeding
up our responsiveness and our process.

“When immediate action is necessary, we will take it. We
know that when we have taken act ions the actions have not
always met with universal approval; but the FAA can not
consider onl y a single point of view. Competing interests
always affect our regulatory program. Technology, cost-
effectiveness and the pure safety interests are always at
odds. The FAA mus t  balance these e lements  in a r r i v ing
at our final product.
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App l i c a t i o n s  of t e c h n o l o g y  w h i c h  d c  not  s u b s t a n t i a l ly  in-
c r e a s e  s a f e t y  m a y  not he w a r r a n t e d .  D ev e l op i ng  e q u i p-
m e n t  t h a t  is p r o h i b i t i v e l y e x p e n s i v e  is a poor use  ( o f  ou r
r e s o u r c e s . We do not  w a n t  to o v e r r e g u l a t e , hu t  - v h e n
Federal regulations are needed , we ~ i l l  not  h e s i t a t e  to
i s s u e  t h e m . ’

FAA was r e s p o n s i v e  to s p e c i f i c  cab in  s a f e t y  i s s u e s  of c o n c e r n  to the
C o m m i t t e e  see A p p e n d ix  V I I I ) .

A broad r a n g e  of r e g u l a t o r y  p r o p o s a l s  in the c a b i n  s a f e t y  a r e a  h a v e
been b r o u g ht b e f o r e  the a v i a t i o n  i n d u s t r y  and  the  p u b l i c  fo r  d i s c u s s i o n
in the A i r w o r t h i n e s s  and Op e r a t io n s  B i e n n i a l  R e v i e w  C o n f e r e n c e s .
Many  of t hese  p roposa l s  c o n t i n u e  to be u n d e r  s tud y fo r  a de t e rmir t a -
tion of t he i r  f e a s i b i l i t y  fo r  r e s o l u t i o n  of the  p a r t i c u l a r  s a f e t y  i s s u e  and
for  the a p p r o p r i a t e n e s s  of imp l e m e n t a t i o n  by r u l e  m a k i n g .

The FAA’ s s a f e t y - r e l a t e d  e n g i n e e r i n g  and d e v e l opm e n t  p r o g r a m  in-
c ludes  22 bas ic  ac t i v i t y  a r e a s  a imed at r educ ing  fata l a c c i d e n t s ;  f ive
for  r e d u c i n g  fa t a l i t i e s  a f t e r  a c c i d e n t s , and  t h r e e  p e r t a i n  to r e d u c i n g
c h a n c e s  of exp los ions  and f i r e s  in f l i g ht.  R & D  p r o je c t s  for  r e d u c i n g
fa t a l i t i e s  a f t e r  a c c i d e n t s  seek i m pr o v e m e n t  in c h a n c e s  of s u r v i v a l  by
developing methods  and c r i t e r i a  to i m p r o v e  a i r c r a f t  c r a s h w o r t h i n e s s,
r educe  f a t a l i t i e s  clue to tox ic  f u m e s , improve  f i r e  e x t i n g u i s h i n g  pro-
c e d u r e s , and modif y fue l  to r e d u c e  the c h a n c e  of f i r e .

FAA’ s a e r o m e d i c a l  r e s e a r c h  a c t i v i t i e s  i nc lude  c o n t i n u i n g  s t u d i e s  on
p r o t e c t i o n  and s u r v i v a l  of p a s s e n g e r s  and a i r c r e w .  The ob jec t ives
are  to i n c r e a s e  the p r o b a b i l i t y of s u r v i v a l  a-nd a v o i d a n c e  of i n j u r i e s
r e s u l t i n g  f rom a i r c r a f t  a c c i d e n t s .

Objec t ives  of o n - g o i n g  a e r ome d i c al  s t u d i e s  i n c l u d e :

D e v e l o p m e n t  of c r i t e r i a  fo r  the  use  of m a t e r i a l s  in  a i r c r a f t
cab ins  which  wou ld  r e d u c e  toxic  h a z a r d s  in  the  even t  of f i r e .

D e v e l o p m e n t  a n d  e v a l u a t i o n  of b e t t e r  c r a s h  p r o t e c t i o n
equi pmen t  and s tr u c t u r e .

D e v e l o p m e n t  and e v a l u a t i o n  of i m p r o v e d  m e a n s  of e scape
and s u r v i v a l  a f t e r  an a c c i d e n t .
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The FAA cabin  sa f e ty  p rog r ams  of t h e Fli g ht Standards  Se rv ice ,
Systems Research and Development Service , Nat ional  A v i a t i o n
Facilities Experimental Center, and the Civil Aeromedical Institute
were reviewed at a~ FAA-Industry Meeting in Oklahoma City on
August 31 , 197to (see Appendices III and IV).

These cabin safety programs and the regulatory considerations
emana t ing from the Biennial Regu la to ry  Reviews are  comprehen-
sive in scope with s ign i f ican t  safety  objectives.

The long-term outcome of the r e sea rch  and development  p ro jec t s  and of
the aeromedical projects and studies are promis ing of r esu l t s  that can
be applied beneficiall y towards  upgrading cabin safety.

Presently, however , there is a need to reassess the effectiveness of pro-
visions for  the safe ty of occupants  aboard air c a r r i e r  airp lane s , the
adeq uac y of p r o c e d u r e s , emer genc y equi pment , th e c r a s h p ro t ec t ion
p rovided f li g ht a t t endants , t he capabi li ty a nd r eadiness  of f li g ht a t tendants
in coordination with the flig h t c r e w  to func tion effect ivel y as a team in
direc ting and conduct ing an evacuat ion of an a i r c r a f t  in a survivable
accident.

There a re  addit ional  aeroniedical  a r e a s  in need of s tud y and r e s e a r c h
re lative to safety  concerns  tha t have been posed by flig ht a t tendants .

The c u r r e n t  FAA cabin safe ty  r e sea rch , regula tory ,  and inspection pro-
grams notwithstanding,  there  a re  cabin safe ty issues  of long standing that
have not been fully reconciled. Although actions have been taken with the
objective of control l ing the problem or hazard involved , such actions have
not fulfi l led that objective.  This aspect of the survey is discussed under
R e c u r r i n g ,  P e r s i s t e n t  Cabin Safety Problems on page 14 of this  report .

The role of the air c a r r i e r  inspector  is basically one of de te rmin ing
com plianc e wit h t he r eg ula tions i n f o r c e , a task pe r fo rmed  with excel-
lence. If comp liance with the regula t ion  is found to be sa t is f ac to ry ,
usual ly  the task is deemed to be comp leted.

But in the event  of an accident  or incident , his duty is bro adened to in-
clude a dete rminat ion of t h e adequac y of applicable regu la t ions .  It is
that  aspect  of the inspector s role that should be s t ressed  as an i n h e r e n t
element of the inspec t ion  func t ion , that is , inspect for  complianc e but
addit ionall y, a s s e s s  the adequacy  of the regu la t ion .
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F l ig ht a t t e n d a n t s  a r e  r e q u i r e d  as c r e~ r n e r l o a t - r s  n •~ t r  c i  r r i e r  pa S —  —

s e n g e r  c a r r y i n g  f l ig h t s  a l t h a o t g h a m a j o r i t y  of t h e i r  t i n e in  f l i g ht  is
devoted to i n - f l i g ht  p a s s e n g e r  s er v i c e .  T h e i r  s a f e t y  f u n c t i o n  and
p e r f o rm a n c e  s h o u l d  t h e r e f o r e  r e c e i v e  l - A A  i n sp e c t i o n  a t t e n t i o n  in a n
equi tab le  ba lance  with t h at  g i v e n  to the fl i gh t c  r e v .

Fli g ht a t t e n d a n t s  in  the typ ical  a i r l i n e  o r g a n i z a t i o n do not  r ep o r t
o r g a n i z a t i o n a l ly to the Fli g ht Op e r a t i o n s  D e p a r tm e n t :  a n  ex c e p t i o n  to
t h i s  was found  d u r i n g  the  s u r v e y  wh e r e i n  the  f l i g h t  a t t e n d a n t s  w e r e
o r g a n i z a t i on a l l y u n d e r  f l i ght  o p e r a t i o n s .  In tha t instance , there was
a r e a s o n a b l e  c om m u n i c a t i o n s  c h a n n e l  fo r  f l i g ht  a t t e n d a i i t s  to comrn u-
n i ca t e  the i r  s a f e t y  i n t e r e s t s  a nti c o n c e r n s .

Cabin s a f e t y  e x h i b i t s  the g r e a t e s t  p o t e n t i a l  fo r  s a f e t y  p r o d u c t i v i t y  in
r e d u c i n g  i n - f l i g ht i n j u r i e s  a n d  in i n c r e a s i n g  s u r v i v a b i l i t y  f o l l o w i n g
a c c i d e n t s  w h e r e i n  the  i m p a c t  f o r c e s , a i r c r a f t  s t r u c t u r a l  b r e a k u p .
and f i r e  that  is l ike l y to occu r  f o l lo w i n g  the  Cr  o sh , p e r m i t  p a s s e n g e r
and c r e w  e v a c u a t i o n .

T h e r e f o r e , c ab in  s a f e t y  s h o u l d  he d i s t i n g u i s h e d  a S  S s e p a r a t e  s a f e t y
p r o gr am  in head q u a r t e rs  and  in the  r eg ions , s u p e r v i s e d  and  c a r r i e d
out  as an  i n t e g r a l  p a r t  of the  F A A ’ s to ta l  a i r  c a r r i e r  s a f e t~ p r o g ra m .
The FAA C e n t r a l  Reg ion ’ s Cabin  Safety Inspec t ion  P r o gr a m  is des i gned
and being ca r r i ed  out in a manner  that achieves the intent of these
ob jec t ives .

Similar ly, a i r  c a r r i e r  m a n a g e m e nt  s h o u l d  b r i n g  g r e a t e r  d i s t i n c t i o n
to cab in  s a f e t y  t h r o u g h  i m p r o v e d  co m m u n i c a t i o n s  b e t w e e n  f l ig h t
a t t e n d a n t s  and fli ght  op e r a t i o n s  d e p a r t m e n t s , t h r o u g h i n c r e a s e d
emp has is  on the s a f e t y  f u n c t i o n  and  p e r f o rm a n c e  t h e r e o f  by f l i gh t
a t t endan t s  and a s s u r i n g  tha t  i n - f l i g ht s e r v i c e  f u n c t i o n s  do not  d e t r a c t
f rom the s a f e t y  d u t i e s  and r e a d i n e s s  to  p e r f o r m  those  du t i e s  a s s i g n e d
to f l ig ht a t t e n d a n t s .

P a s s e n g e r  a t t i t u d es  fo r  t h e i r  p e r s o n a l  s a f e t y  is a m a t t e r  of c o n c e r n
to fl i ght a t t endan t s  and one tie s e r v in g  of m o r e  a t t en t ion  b y FAA and
i n d u s t r y  if the o p t i m um  i n  i n j u r y  m i n i mi z a t i o n  and  m a x i m i z a t i o n  of
p a s s e n g er  s u r v i v a l  is to he r e a l i z ed .
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Dur ing  the c o u r s e  of the s u r v e y  of c a b i n  s a f e t y  tota l c r e w  coord ina-
tion was of p r ime i n t e r e s t  in t he o b s e r v a t i o n s  n ’ade of c a b i n  s a f e t y
f rom the  p a s s e n g e r  c o mp ar t m e n t  of s e v e r a l  a i r  c a r r i e r s .

Typ ical l y, the cabin  c r e w  was  adv i sed  t h r o ug h the  pub l ic  a d d r e s s
system to p r e p a r e  for  takeof f  or l and ing .  Dur ing  these  f l i g hts no
tu rbu lence  of any  consequenc e was e n c o u n t e r e d .  Flig ht  a t t e n d a n t s
were  in te rv iewed  rega rd ing  whe the r  or not in cases  of t u rbu l ence
encounte r s , while engaged with i n - f l i g h t  p a s s e n g e r  se rv ices  when
th e seat  be lt si g n is “ on , ” they a r e  i n s t r u c t e d  b y the  Capta in  to dis-
cont inue s e r v i c e , secure  equi pment , and take seats  and secure
themse lves  with sea t  be l t s  and shoulde r h a r n e s s  as prov ided .

Flig ht a t t e n d a n t s  in t e rv iewed  indicated  that  it was the i r  r e spons i-
bi l i ty to decide when to d i s con t inue  i n - f l ig ht  p a s s e n g e r  s e r v i c e  in
the i n t e r e s t  of their  own persona l  safe ty. One flig ht a t t endan t  s t a t ed
that  on one occas ion  tha t option had been exerc i sed .  One fl ig ht
a t tendant  recal led an ins tance  where  the Captain had d i r ec t ed  dis-
con t inuance  of i n - f l i g ht  p a s s e n ge r  s e r v i c e  in the i n t e r e s t  of s a f e ty
for the cabin crew.

Another  aspect  of crew coordinat ion reviewed with fli ght  a t t endan t s
was pref l ig ht coordinat ion between the Captain and the lead cabin
at tendant  when so des ignated .  Obse rva t i ons  and in terv iews  indi-
cated no c ommon p rac t i c e .  In some ins t ances  the cab in  c r e w  per-
forme d the i r  p r e f l i g h t  du t i es  w i t h o u t  any  c o m m u n i c a t i o n  with the
flig h tcrew rega rding r ead iness  for  the fli g ht. In a few ins tances ,
the lead fl ight  atte ndant r epor t ed  to the Captain on the state of
readiness of the cabin  for  the  fli gh t  be fo re  the Captain initiated
a i r c r a f t  movemen t  f rom the p a s s e n g e r  loading p o s i t i o n .

In view of the pi lo t - in -command  r e s p o n s i b i l i t y ,  d u r i n g  f l i g h t  t ime ,
for  th e sa fe t y of p a s s e n g e r s  and c r e wm e mh e r s , tha t  p i l o t - i n - c o m mand
should a s s u r e  tha t  t ne  cabi n c rew h a v e  comp le ted  t h e i r  r e q u i r e d  s a f e t y
duties as appropr i a t e  for  each phase  of f l ig ht , t ha t  the cabin  is pre-
pared and appropriatel y stationed for takeoff or landing, and should
be cont inuo us ly  aware of and a s se s s  f l ig h t c o n d i t ions wit h r e spec t  t o
the safety of the cabin crew as well  as the  p a s s e n g e r s .  When in the
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jud gm ent .  of th e  p i l o t — i n — c o m m a n d , f l i g ht  a t t e n d a n t s  o-o h ’ o i ld  be s e a t e d
and s e c u r e d , he s h o u l d  e x e r c i s e  t h a t  r e s p o n s i b i l i t ~ \ ¼ i t h  c on s e r v a  -
t i s n i  f a v o r i n g  the  s a f e ty  of the  cab in  c r e ’ \ .

Since the p r i m a r y  sa fe ty  r e q u ir e m e n t  for  fli g ht a t t e n d a n t s  is to p r o v i d e
for  the mos t  e f f e c t i v e  e g r e s s  of p a s s e n g e r s  in the even t  of an e m e r g e n c y
evacua t ion, it is i m p e r a t i v e  that  t h e y  be p r o t e c t e d  f r o m  i n j u ry  d u r i n g
fl ig ht and that they a re  cont inual ly avai lable , capable , and read y to per-
f o r m  t h e i r  ass i gned du t ies  w h e n  and as r e q u i r e d .

The demands of in-fli ght passenger service was observed on some
flights of 1-1/2 hours or less to r e q u i r e  flig ht a t tendants ’ a t ten t ion
dur ing  t ax i ing  up to the poin t  of b e g i n n i n g  the t a k e - o f f  rol l  and d u r i n g
en rou te  flig ht  that  invo lved  them unti l  the a i r c r a f t  was  on its f ina l
approach  for landing . In some i n s t a n c e s , fli g ht a t t e n d a n t s  were  ha s til y
s e c u r i n g  ga l ley  equ ipment  d u r i n g  the  fi na l approach  and were  unable  to
become s e c u r e d  at t he i r  des igna ted  du ty  s t a t i ons  wi th  amp le t ime to
as su re  p roper  s e c u r i ty of sea t  belts  and s h o u l d e r  h a r n e s s e s .  In such
c i r c u m s tances , t he re  was l i t t le  or no t ime for  the f l ig ht  a t t e n d a n t  to
make a menta l r ev iew of du t i e s  to be c a r r i e d  out in the even t  of an
a c c i d e n t  r e qu i r i n g  an e m e r g e n cy  evacua t ion  of p a s s e n g e r s .

NTSB a i r c r a f t  acc iden t  f i les , r e p o r t s , and c o m p u t e r i z e d  data w e r e
rev iewed  for  the p u r p o s e  of l e a r n i n g  a b o u t  p rob lems  a s soc i a t ed  w i t h
in - f l ight  e m e rg e n c i e s , p a s s e n g e r  e v a c u a t i o n , and c r a s h w o r t h i n e s s
aspec t s  of s u r v i v a b l e  a cc iden t s .

Acc iden t  i nves t iga t ions  should p r o d u c e  an o r g a n i z e d  data s o u r c e  to
fa c ilitate the iden t i f i ca t ion  of cab in  s a f e t y  p ro b l e m s .  However , the
cases  rev iewed  and data supp l ied  by the NTSB w e r e  d e f i c i e n t  for  p u r-
poses  of compiling a u n i f o r m  n-iass of data c o m m o n  to cabin s a f e ty
aspec t s  of su rv ivab l e  a cc iden t s .  A r eq u i r e m e n t  for  co l l ec t ing  spec i f ic
cabin safety data f rom all i nves t iga t ions  of a cc iden t s  where in  cabin safe ty
equi pment , p r o c e d u r e s , p a s s e n g e r  evacuat ion, p a s s e n g e r  and c r ew  in-

o 
j u r i e s  or incapaci ta t ion, a i r c r a f t  s t r u c t u r a l  b r eakup ,  the o c c u r r e n c e  of
f i r e , i n - f l i g ht or p o st - c r a s h , and the cond i t i ons  and  s u r r o u n d i n g  c i rcuni-
s t ances  could improve  the u n d e r s t a n d i n g  and m o r e  de f in i t i ve  d e s c r iption
of cabin sa fe ty  p rob lem s  and the reb y enab le the f o r m u la tion of de f in i t ive
so lu t ions  to those  n - o r e  c l ea r ly def ined  p r o b l e m s .
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M o r e o v e r , si rni la  n y  o r g a n i z e d  data  s h o ul d  be o b t a i n e d  t r o u t  i n c i d e n t s
in w h i c h  it was  n e c e s s a ry  to e v a c u a t e  p a s s e n g e r s .  For e x a m p le , a
p a s s e n g e r  e v a c u at i o n  i n c i d e n t  i n v o l v i ng  A m e r i c a n  A i r l i n e s  Flig ht  463 ,
Boeing 727 . O c t o ber  I I , 1 07 5 , a t  Dul les  I n t e r n a t i o n a l  A i rp o r t  o c c u r r e d
as a c o n s e q u e n c e  of a j a m m e d  nose  g e a r .  The i n c i d e n t  i n v e s ti g a t i o n
file s of NTSB and FAA w e r e  r e v i e w e d .  Nei ther  w a s  u s e f u l  o ther  t han
to ind ica te  t ha t  the  e v ac u a t i o n  was comp le ted  as r e q u i r e d  and v ’ i t h ou t
i n j u r i e s  to p a s s e ng e r s  or c rew.  The sy s t e m a t i c  i n v e s t i g a t i o n  of such
succes se s  cou ld be p roduc t ive  in eva lua t ing  equi p m e n t , p r o c e d u r e s .
and c r e w  p e r f o r m a n c e  in m o r e  a d v e r s e  but  l i k el y c i r c u m s t a n c e s ;  to
va l ida te  the a d eq u a c y  of e x i s t i n g  s a f e t y  r e q u i r e m e n t s ;  or to  lead to
f u r t h e r  s t r e ng t h e n i n g  of r e q u i r e m e n t s  u n d e r  d i f fe r e n t  bu t  l ik e l y con-
di t ions  and c i rcumstances .

I n f o r m i n g  the air  t r a v e l i ng  publ ic  of the  equi pm e n t , p r o c e d u r e s  and
p ro v i s i o n s  fo r  t he i r  sa fe ty w h e n  aboa rd  U . S. a i r  c a r r i e r  a i r c r a f t  is
well  pub l ic ized  by mos t  a i r l i n e s  in t h e  company  p u b l i s h e d  m a g a z i n e s
provided  to p a s s e n g e r s  and a l s o  ind ica ted  on e m e r g e n c y  b r i e f i n g
ca rds  at each p a s s e n g e r s seat .  Some a i r l i n e s  i n c l u d e  s u m m a ry
i n f o r m a t i o n  on p a s s e n g e r  s a f e t y  on t i cke t  j a c k e t s .  One top ic is not
adequa te ly pub l i c i zed  is one of d a n g e r o u s  a r t i c le s  t h a t  a r e  p r o h i b i t e d
f rom c a r r i a g e  in p a s s e ng e r  l u g g a g e .  The FAA i s sued  a news r e lease
June 22 , l 7 t o , a d v i s i n g  t h a t  a new r eg u l a t i o n  (40 CFR 173. l7~~( g ) )
p roh ib i t ed , c a r r y i n g  of loose book m at c h e s  in luggage , among  o ther
h a z a r d o u s  m a t e r i a l s .  The news  r e l ease  p o in ted  out t ha t  a v io l a tor
is sub j ec t  to a f ine  of up to S l O . 000.  00. FAA p o s t e r s  to c a u t i o n
p a s s e n g e r s  on these  p r o h i b i t i o n s  d i s t r i b u t e d  for  a i r l i n e  d i sp lay w e r e
seen at  som e t i c k e t  c o u n t e r s  du r i n g  this  s u r v e y .

Fl ight  a t t e n d a n t  in i t i a l  and r e c u r r e n t  t r a i n i n g  p r o g r a m s  were  r e v i e w e d
at c a r r i e r s ’ t r a i n i n g  f a c i l i t i e s .  The q u a l i t y  of f ac i l i t i es  and sk i l ls  of
i n s t r u c t o r s  v a r y  upw a r d  to a hig h d e g r e e  of exce l lence  fo r  the  l a r g e r
c a r r i e r s. Some fl i g ht  a t t e n d a n t s  i n t e r vi e w e d  e xp r e s s e d  the  v iew t h a t
r e c u r r e n t  t r a i n i n g  was e l e m e n t a r y  and was l i t t l e  m o r e  than a sess ion
to s a t i s f y the  r e g u l a t o r y  r e qu i r e m e n t .  One r e c u r r e n t  t r a i n i n g  s e s s i o n
o b s e r v e d  d u r i n g  th is  s u r v e y  a t t e s t e d  t h a t  p o in t .  In that  i n s t an c e , the
ins t ruc t ion  tha t was provided w a s  p r e s e n t e d  by one of the fli g h t  a t t end -
an t s  who did not  exhibi t  the skil ls  of a c l a s s r o o m  i n s t r u c t o r .  All  in-
s t r u c t i o n  r e q u i r e d  fo r  i n i t i a l  as  we l l  as r e c ur r e n t  t r a i n i n g  shou ld  he
p r e s e n t e d  by a p e r s o n  sk i l l ed  in c l a s s r o o m  i n s t r u c t i ng .
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How t o o  t r e a t  i n - f l i g ht  i n j u r ie s  and  i n c ap a c i t a t i o n  of pas~~e ng e r s  or cr c ’-
how to o  cope -v i t h  u n r u l y pa s s e n g e r s , and  h o o ~~ to  cope  w i t h  pa s s e ng er
pan ic  d u r i n g  em e rg e n c i e s  w e r e  a r e a s  m ar t y of the f l ig h t  a t t - n d a n t s  i n -
t e r v i e w e d  w e r e  d e s i r o u s  of becoming  -o et t e r  i ro fo rmed  a n d  sk i l l ed  so
tha t they  could  m e e t  such  s i t u a t i o n s  c o n f i d e n t l y and p r o f e s s i o n a l ly .
I n c r e a s e d  t r a i n i n g  emph a s i s  on t hese  a r e a s  would  he in keep ing  wi th
the s a f e t y  func t i on  t h a t  f l i g h t  a t t e n d a n t s  a r e  expected no f u l f i l l .

The secure  s towage of c a r r y-o n  b a g g a g e  and o v e r l o a d i n g  of o v e r h e a d
baggage  s t o r a g e  b ins  c o n t i n u e s to be a mat te r of c o n c e r n  to f l igr i t
a t t e n d a n t s .

Some a i r l i ne s do an e f f e c t i v e  job of s c r e e n i n g  o v e r s i z e  c a r r y- o n  i t ems
to avoid imposing the burden  upon the fli g ht a t t e n d a n t  aboard  t~ e air-
p lane. O the rwi se  the p rob lem is le f t  wi th  the fl ig ht  a t t e n d a n t  to r e j e c t
the carry-on item s or to improvise for stowage in tho passenger corn-
p ar tm e n t .  Be t te r  con t ro l  of c a r ry - o n  b a g g a g e  be fo re  the p a s s e n g e r
boards  the a i rp lane would r e d u c e  and could e l imina te  the  ha zard  of
sca t te red  luggage  and its impedance to p a s s e n g er  e v a c u a t i o n  and the
in ju ry  p r o d u c i n g  po ten t ia l  d u r i n g  in - f l i ght t u r b u l e n c e , h a r d  l a n d i n g s ,
and c r a s h e s .

C o m m u n i c a t i o n  with p a s s e ng e r s , whe the r  fo r  r e q u i r e d  p r e -t a k e o f f  o ra l
b r i e f i n g s  dur ing  f l ig ht or p repa ra tion fo r  and d u r i n g  an e m e r g en c y
evacua t ion, is e s s e n t i a l  to s u c c e s s f u l  p e r f o r m a n c e  of f l i ght  a t t e n d a n t s ’
s a f e t y  role.

Several  a i rp lane s of the fli gh t s  o b s e r v e d  d u r i ng  this  s u r v e y  exh ib i t ed
a low qual i ty  f ide l i ty  of publ ic  a d d r e s s  sy st em c o m m u n i c a t i o n s  by fli ght

L 

a t t endan t s  as wel l  as f r om  the f l i g ht  deck.  Wi th l a r g e  n umb e r s  of pas-
s e n g e r s  tha t can be aboard  wide-bod ied  j e t  a i rp lanes , a means  of c l ea r ,
audib le  voice c o m m u n i c a t i o n  a p p r o a c h e s  the po in t  of being a c r i t i c a l
sa fe ty  r e q u i r e m e n t  to he sati s f ied  a n d  a s s u r e d  b e f o r e  fli g h t .

Many  of the f o r e g o i n g  top ics  w e r e  i t e r a t e d  by a t t e n d e e s  at  the  Adminis-
t r a t o r ’ s Fli g ht A t t e n d a n t  L i s t e n i n g  Se s s i o n , September  2 1 , l ° T i  , in
San Fr a n c i s c o  ( s e e  Ap p en d i x  IX) .

The r e c o m m e n d a t i o n s  t h a t  fo l low a re  p r e m i s e d  upon the  r e s u l t s  of th i s
s u r v e y .  These r eco m m e n d a t i o n s  a d d r e s s  a r e a s  for  i mp r ov i n g  t h e  FAA ’ s
f u l f i l l m e n t  of i t s  s a f e ty  m i s s i on  wi th  r e spec t  to cabin s a f e t y .
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R E C O M M E N D A 1 R o ~ :S

1. Flig ht S t anda rds  Ser v i c e  i d e n t i f y p e n d i n g  r e g u l a t o r y  p r oj e c t s  per-
t a i n i n g  to the  R e c u r r i n g .  P e r s i s t e n t  Cab in  Sa f e t y  P r o b l e m s dis-
c u s s e d  in t h i s  r e p o r t , p ages  14-2 6 , and  p roceed  on a p r i o r i t y
bas is wi th  r u l e - m a k i n g  a c t i o n  r e l a t i v e  to those  p r o b l e m s .  F u r t h e r -
m o r e , co n c e n t r a t e  i n s p e c t i o n  and s u r ve i l l a nce on such  of t h o s e
p rob lems  not s u b j e c t  to r e g u l a t o r y  a c t i o n  to p r e v e n t  t h e i r  recur -
renc  e.

2 , E leva te  a g e n c y  p r i o r i t y  to expe d i t e  t h e  comp l e t i o n  of FAA cab in
s a f e t y  and c r a s h w o r t h i n e s s  Rt ; D p ro j ec t s  id e n t i f i e d  i n t h is r e p o r t .
pages  6- 14.  Sy s t em s  R e s e a r c h  and D e v e l op m e n t  S e r v i c e  and
Flig ht S tandards  Service  should con t inue  to j o in t l y  d e t e r m i n e
the p r i o r i t y and r e q u i r e m e n t s  of cab in  s a f e t y / c r a s h w o r t h i n e s s
r e s e a r ch pr oj ec t s  t o be c a r r i e d  ou t b y Sys tems  R e s e a r c h  and
Development  Serv ice .

3. E leva te  a g e n c y  pr i o r i t y  to expe d i t e  the comp le t ion  of FAA aero-
medical  cabin s a f e t y  p r o j e c t s  iden t i f i ed  in th i s  r e p o r t , pages L - 1 4 .
Of f ice  of A v i a t i o n  M e d i c i n e  and Flig ht  S tandards  S e r v i c e  should
con t inue  to jo in t ly  de t e rmine  the p r io r i ty  and r e q u i r e m e n t s  of
cabin s a f e t y  r e s e a r c h  p r o j e c t s  c a r r i e d  out by the  Of f ice  of
Av ia t i on  M e d i c i n e  when  t he se  p r o j e c t s  are p r o g r a m m e d  inde-
pe nd e n t ly of Sy s t e m s  R e s e a r c h  and Development  Serv ice .

4. Flig ht S t anda rds  Serv ice  r ev iew inspec t ion  and su rve i l l a nce
p r ac t i c e s  to a s s u r e  tha t  a i r  c a r r i e r  i n sp e c t o r s  not onl y i n s p e c t
for  comp l iance  bu t  e v a l u a t e  o p e r a t i n g  cond i t ions  for  c o mp a t i b i l i t y
with safet y o b j e c t i v e s  of r e g u l a t i o n s .

5. Flig ht S tandards  Serv ice  and its r eg iona l c o u n t e r p a r t  should pro-
v id e  p r o g r a m  i d e n t i t y  to cab in  s a f e t y  and a s s i g n  r e s p o n s i b i l i ty
fo r  the e x e c u t i o n  of the p r o g r a m .

( . Flig ht  S t a n d a r d s  Serv ice  shou ld  e n c o u r a g e  air  c a r r i e r  manage-
n n e n t  to p r o v i d e  an o r g a n i z a t i o n a l  s t r u c t u r e  for  f l i ght  a t t e n d a n t s
w h i c h t a k e s  c o g n i z a n c e  of t h e  r e l a t i o n s h i p af the f l i g h t  a t t e n d a n t
s a f e t y  f u n c t i o n  as a n  a c t i v i t y  w i t h i n  the  c a r r i e r ’ s f l i g ht opera-
t ions d e p a r t m e n t .
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7. O f f i c e  t i  A v i a t i o n  M e d i c i n e , i n  c o o r d i n a t io n  ~ i t h  ~ l i g ht
Sta nda rd s  S &- r v i c e . u n d e r t a k e  a p r oj e c t  t o o  d e t e r t -  j o e  a m o r e
e f f e c t i v e  n i t - a n s  for  e n h a n c i n g  p a s s e n g e r  a w a r e n e s s  t o o  re-
q u i r ec i  b e f o r e - t a k e o f f  b r i e f i n g s .

~~ . Flig ht S tan d a r d s  Se rv i ce  e n c o u r a g e  a i r  c a r r i e r  p i l o t s  - i n -
c o m m a n d  to be more  a w a r e  of s a f e t y  ~or  f l i g ht  a t t e n d a n t s  a n d
to p r om o t e  b e t t e r  c o o r d i n a t i o n  a n d  c c m n o u n i c a t i o - on b e t w e e n
fl i g ht  deck  c r e \ v r n e n ~~oe r s  a n d  f l i c i i t a t t e n d a n t s .

1 • Fl i g ht S t a n d a r d s  S e r v i c e  r e q u i r e  t h r o ug h r e g u l a t i o n  or  op e r a t i nc
sp e c i f i c a t i o n s  t h a t  f l i u i o t  a t t e n d a n t s  p e r f o r m  no p a s s e n g e r  food
and b e v e r a g e  s e r v i c e  d~~tj e s  w h i l e  t h e  a i r c r a f t  is t a x i i n g  a n d  for
a spe c  i f ~~c o~~ t i n e p e r i od  f o l l o w i ng  t a k e  o f f  and  p r e c e d i n g  l a n d i n g .

0 10. P’ l i g bo  S t a n d a r d s  Ser- ; 0 c 0 . in  coo r d i n a t i o n w i t h  the  N T SB ,
d e v e l op  a s y st e m  ~c,r u n i f o r m  d a t a  c o l l e c t i o n  r e l a t i v e  to cab in
s a f e t y  and  c r a s h w o r t h i ne s s  in t h e  i n v e s t i g a t i o n  o f  a c c i d e n t s  and
i n c i d e n t s .

11.  Flig ht S t a n d a r d s  S e r v i ce  e n c o u r a g e  a i r l i n e  n - a n a r e n e nt  to
publ ic ize  i n f o r m a t i o n  t h a t  sh ul d  be made b n ’ o w n  to  p a s s e n g e r s
re g a r d i n g  a r t ic l e s  t ha t  a r e  p r o h i b i t e d  b y r e g u l a t i o n  !r on i  car-
r iage  in p a s s e n g e r  l u g g ag e .

12 . Flig ht S t a n d a r d s  Servi ~ e r e - e v n lu a t e  the  a d equ a c y  of r e g u l a t o ry
r e qu i r e m e n t s  f o r  f l ig ht  a t t e n d a n t  r e c u r r en t  t r a i n i n g  in  t e r m s  of
m a i n t a in i n g  t h e i r  p r o f i c i e n c y  l e v e l  a t  o o r  a bov e  t h a t  a t t a i n e d  in
initia l t r a i n i n g  in add i t~o n  to up g r a d i n g  o r c f i c i e n c y  c o n s i s t e n t
w i t h  c h a n g i ng  s a f e t y  d e m a n d s  of t h e i r  dut i e s .

13. Fli g h t  S t a n d a r d s  S e r v i ce  e n o - o t r i g e  al l a ir  c a r r i e r s  t o  ~oe moore
e f f e c t i v e  in s e g r eg a t i n g  c a r r y  - o n  h agga .ce to e n s u r e  s u i t a b i l i t y
for  safe  s towage  on board  th e  a i r c r a f t .

= 14. Fli g ht S t a n d a r d s  S e r v i c e  c o n du c t  an  a , r  c a r r i e r - w i d e  c a n  p a i gn
t o  a s s u r e  t h a t  a i r c r af l  p c i i o l i c  a d d n e s s  s V s t ~~r O s  a d e q u a t e ly  s e r v e
a l l  a r e a s  of t h e  c a b i n  o c c i p i a ~ o l e  b pa~~sc n g e r s  t a k i n g i n t o ’
a c co u n t  a m b i e n t  n o i s e  c~~n d i t -
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15. Of f i ce  of Av ia t i on  Medic ine , in c o o r d i n a t i o n  wi th  Flig ht
Sta nda rds Service , conduc t  a cab in  e n v i r o n m e n t a l  s tud y of
air c a r r i e r  a i r c ra ft r e g a r d i n g  the haza rds  of cosmic rad ia t ion .
ozone , h u m i d i t y  and noise as suc h pe r ta ins  to p a s s e n g e r  and
c r e w  sa fe ty  and f l ig ht  a t t e n d a n t  p e r f o r ma n c e .

16. Off ice  of A v i a t i o n  Medic ine , i n  coord ina t ion  with Flig ht
Standa rds Service , develop guidance for air c a r r i e r s  on the
sco pe and ex t en t  of f i r s t  aid t r a in ing  for  fl ig ht a t t e n d a n t s .

17. Office of Avia t ion  Sa fe ty  be provided  with one posi t ion for  a
human f a c t o r s  s p e c i a l is t / a e r o sp a c e  engineer  to exe rc i s e  an
o v e r v i e w  f u n c t i o n  for  the  a g e n c y ’ s cabi n safe ty p r o g r a m  and
ot her  human eng i n e e r i n g  sa fe ty  func t io ns.

38

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _  ~:



- --

~~~~~~~~~~~~~~~~~~~:

A S I T R \ T E Y  OF A I R  C A R R I E R  C A I i I N  SA F -E -ry

Al ’  1’ £ NDIC ES

Appendix  l ’ a~~

I S u m m a r y  of I’ r o po s e d  A n i e n d nie n t s  to  F A R
l-~a r t s  25 and 121 Tha t  P e r t a i n  to Cabin  S a f e t y
E m a n a t i n g  f r o n t  the  FAA Bienn ia l  A i r w o r t h i -
ness  Rev iew  I - I

II S u m m a r y  of P r o p o s a l s  P r e s e n t e d  at the  FAA
B i e n n i a l  Op e r a t i on s  R e v i e w  That  A r e  U nder
C o n s i d e r a t i o n  for  R u l e  M a k i n g  D i spos i t i on  l I - I

III FAA Fli g ht S t a n d a r d s  S e r v i c e  A c t i v i t i e s  in
Ai r  C a r r i e r  Cab in  Sa fe ty  by J. A. F e r r a r e s e,
Including ij i scusa lon  S un in ia r y  111- 1

IV Rev iew  of C u r r e n t  FAA R & D  Cab in  Safe ty
P r o j e c t s  I v - !

a)  Sy s t e m s  R e s e a r c h  and Deve lopmen t  Service
by R i c h a r d  A. K i r s c h  I V - l

b ) Nat ional  Aviation Facilities Exper imenta l
C e n t e r  b y Ralp h A. R u s s e l l  I V - 2

c) Civil  Aeromedical  Ins t i tu te  by Dr.  Paul  W.
Smith I\T _ 1 5

V The A i r c r a f t  D e s i g n e r ’ s View of Cabin Safety
b y R i c h a r d  O s t l u n d  on beha l f  of A e r o n a u t i c a l
I n d u s t r i e s  A s s o c i a t i o n  V - l

VI Lea rn ing  A b o u t  Cab in  Sa f e ty  f r o m  NTSB In-
v e s t i g a t i o n s  of Surv ivab le  A c c i d e n t s  b y G e r r it  J.
Walhou t  and Edwin V. Nelmes , In c l u d i n g  Discus-
sion Summary  VI-  1

- 1 -

k 4~ ~~~
. ,

~~
.. .,-. . ~~~

. -- . .- - 
~~
‘

- 
~~~~~~~~~~ °~~~~~~~ ‘~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



~~~~~~~~~~~~~~~~~~~~~ -~~~~- . - - -- - --— - -~~~~~ -

A p p e n d i x  Pag e

VII  Review of On-going CAMI Projects and Activities
in Cabin Sa fe ty  b y R ichard  F. Chandler  V u - I

Vi i i  FAA ’ s A u g u s t  31 , 1976 , Response  to In q u i r y  of
May 10, 1976 , from Subcommittee on Investiga-
t ions  and Review , House Committee on Public
Works  and Transpor ta t ion  Conce rn ing  A i r c r a f t
Safety Env i ronment  VIII-  1

IX Summary  Repor t  of FAA Adminis t ra tor ’ s
Listening Session With Flig ht At tendants ,
San Francisco , September 21 , 1976 IX- l

X References X-l

- ii-



-~~~~ 
-

AI’ I ’ENDIX I

A SUMMARY OF THE PROPOSED PARTS 25 AND 121 AMENDMENTS THA T DEAL WITH CABIN
SAFETY IN AIRWORTHINESS REVI EW PROGRAM NOTICE NOS . 2 ( 7 5 - 10 ) , 5 ( 7 5 - 2 3 ) ,

7 - (75-26) , AND 8(75-31)

Proposal FAR
Numbe r Source Section FAR Section T it l e , and Subs tance of Proposal

2-60 FAA 25.785 Seats , berths 1 safety belts , and harnesses .
The proposed amendment would correct a problem
that has arisen because the intended use of
forward observer seats was not taken into
accoun t during certification .

2-62 FAA 25.815 Width of aisle. The proposed amendment would
recognize the FAA practice with regard to
approving narrower aisles when tests satisfy the
Administrator that they are safe .

2-63 FAA 25.831 Ventilation. The proposal would revise the
current rule requiring independent controls on
all transport aircraft to permit the use of
common controls under the specified conditions .

2-64 NTSB 25.841 Pressurized cabins . The proposed rule would
AlA require design considerations to account for

possible significant differences in decom-
pression ratio in separate occupied areas of
airplanes .

2-91 FAA 25.1439 Protective breathing equipment. The proposed
change would require protective breathing
equipment for crewmembers expected in isolated
areas ,

2-212 AlA 121.331 Supplemental oxygen requirements for pressurized
cabin airplanes: reciprocating engine powered
airplanes.

121.333 Supplemental oxygen for emergency descent and
for first aid ; turbine engine powered airplanes
with pressurized cabins . The proposed amendment
would clarify the required oxygen quantities.

2-213 NTSB 121 .337 Protective breathing equipment for the flight
crew. The proposed rule would require that
certain airplanes operated under Part 121 have
installed protective breathing equipment for
crewmembers expected in isolated areas.
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5-20 P tLPA 25 .83 1 Ven t i l a t ion , The proposed amendment would
require independent supp ly and control of
ventilating air in crewmernber compartments .

5-31 FAA 25.1421 Megaphones . The proposed amendment would
require the installation of ~~aphones towiths tand emergency landing loads , and wou ld
require the marking of megap hone stowage
compartments .

5-34 AlA 25.1447 Equipment standards for oxygen dispensing units
FAA The proposed amendment would establish the

basis for approving oxygen dispensing units .

5-3’s FAA 25.1450 Chemical Oxygen Generators - The proposed
amendment would require that the chemical
oxygen generators be disigned and installed in
accordance with specified safety standards
derived from service experience.

5-68 FAA 121.337 Protective breathing equipment for the fli~~ t
AlA crew, The proposed amendment would require

that protective breathing equipment be fitted
to each crewmember for  whom i t  mus t be provided
under Section 121 .337(a) .

7-25 JAR Comm 25.561 General. The purpose of the amendment is to
FAA establish needed structural crashworthiness

requirements f or airp lanes havi ng a passenger
deck below main deck level that may be occupied
during takeoff and l anding.

7-26 FAA 25.563 Structural ditching provisions . The purpose
of the amendment is to establish structural
ditching capability requirements for airplanes
with passenger deck located below main deck level

- that may be occupied during takeoff and landing .

7-38 ALPA 25,789 Retention of items of mass in passenger and
S&S Div. crew compartment and galleys. The change would

require placards on galley components so as to
minimize their inadvertent overloading and failure .

7-39 NTSB 25.802 Evacuation alarm system. The proposed change
would establish standards for evacuation alarm
systems and to require their installation in
airplanes operated under Part 121 .

7-40 ATA 25.803 Emergency evacuation. The proposed amendment
would allow mean-B other than actual demonstra-
tion to be used to comp ly with emergency
evacuation performance.

1-2
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7-41 ALPA 807 Passenger emergency ex i t s , The proposed
S&S D v  amendmen t would e s t a b l i s h  the passenger
FAA emergency exi t requirements for multi-deck

airplanes .

7-42 FAA . ‘~~ 8O9 Emergency exit a r r angemen t .  The proposed
amendment would  e s t a b l i s h  wind cond i t i on
cr i te r ia  to be accounted  for  in the e v a l u a t i o n
of evacuation slide installation and to provide
improved escape s l ide  per formance .

7-43 NTSB 2 5 . 812 Emergency exit marking. The proposed amendment
would c lar i f y the curren t ru le  for  c lear
indication of how fa r  the ex i t  hand le  mus t be
moved to release the locking mechanism and for
self i l l u m i n a t i o n  of hand l e .

7-44 NTSB 2 ,8l2 Emergency l igh t i n g.  The proposed amendmen t
FAA would establish a requirement for all Part 25

airplanes that the emergency lig hting system be
operable from a point in passenger compartment.

7-45 FAA 25.813 Emergency exi t access . The proposed amendment
would c lar ify the rule with respect to whether
the projected opening in the aircraft fuselage
or the space throug h whi ch the ex it door passes
in removing the door from the exit .

7-46 ALPA 25.831 Ventilation. The proposed amendment would
amend the existing rule to extend the require-
ments of Sections 25.831(a) and (b) to galley
and passenger areas .

7-49 ALPA 25,1411 General . The proposed amendmen t would require
S&S Div. tha t standard emergency equipment be r~ aJ il y
FAA ~~cessible to the sea ted f l ight attendant.

7-50 FAA 25,1413 Safe ty bel ts. The proposal would broaden the
rated strength requirements for safety bel ts
and harnesses to include consideration of
exper ted service loads as well as the ultimate
load factors specified in Section 25.561(b).

7-51 FAA - ), l4l5 Ditching equipment . The proposal would require
that rafts either be portable , a condi ti on
t h a t  now ex i s t s  throug hout  the i n d u s t r y , or
non-portable in which case additional rafts
must be provided .

7-53 FAA 25 .142 3 Intercommunicat ion equipment , The prop osal
would establish needed intercommunication
equipmen t requirements for multi-deck airp lanes.

C
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7-54 ALPA 25 .1561 Safety  equipment . The proposed amendment would
S&S Div . improve the removal of s a f e t y  equipment .

7-78 AlA 12 1 .291 Demons t ra t ion  of emergency evacuation procedures .
The purpose is to relocate the evacuation
performance requirements . Th is wou ld req uire
the manufacturer to demonstrate the design in
accordance with the similar evacuation conditions
as the aircraft operators must now demonstrate
their emergency procedures ,

7-79 NTSB 121 .292 Emer~ency alarm system . The proposed amendment
would require an evacuation alarm system that
meets the requirements of Section 25.802.

7-80 ATA 121 .309 Emergency equipment . The proposed amendment
would require that standard emergency equi p-
ment be readil y accessible to the seated
f l i g ht attendant .

7-81 NTSB 121 .310 Addi tional emergency equi pm ent. The pr oposed
amendment would make the emergency evacuation
slide requirements effective for existing air-
craft two years after the date of the amendment .

7-82 ALPA 121 .319 Crewtnember interphone system . The proposal
c lar i f ies presen t rule by specificall y requir-
ing interphone terminals in all gal leys and
other flight attendant stations .

7-83 FAA 121 .339 Emergency equipment for extended overwater
operat ion . The proposed amendmen t would
provide for the loss of one raft of the largest
rated capacity , whereas the current rule only
requires rafts of rated capacities to
accommodate all occupants of the airplane.

7-84 ATA Part 25 Part 25 - Appendix D , The purpose is to
FAA relocate the evacuation performance require-

ments . This would erequire the manufacturer to
demonst ra te  the design in accordance wi th  the
similar evacuation conditions as the aircraft
operator must now demonstrate their emergency
procedures ,

8-30 NTSB 25.365 Pressurized cabin loads. The proposed amend-
AL PA ment wou ld  require  the pressurized cabin
FAA structure to withstand exp losive decompression .
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8-31 FAA 25,633 Esse ntial sys tems , T i e  purpose  of t h i s  proposal
is to  improve t h e  air~ roft ’s capability for safe
f l i g h t  and l a i d i n -  aft- er m ‘ - d e t o n a t i o n  of an
exp1osiv&- de’ i~:c.

8-35 NTSB 25.783 Doors. The proposed amendm en t  w ou l d imp r ove t he
reliability of non-p lug t~~ e doors , and improve
the standards for airp lanes o - -~’ing such doors .

8-36 NTSB 25.785 Seats , berths , safety belts and har nesses . ih e
ALPA proposed amendment would r eq u i r e  a combination
S&S Div. safety belt and shoulder harness at flight deck
JAR Comm . station and fli gimt attendant seat in the
FAA passenger compartment .

8-37 FAA 25,787 Stowage compartments . The proposed amendment
would clarify Section 25.787(b) to include all
latched doors on internal stowage compartments .

8-38 NTSB 25,792 Passenger information signs: Lavatory occupancy ,
The proposal would require that a sign be
provided to inform the passenger when lavatories
are occupied.

8-39 FAA 25,793 Floor surfaces. The proposed amendment would
improve the standards which may become wet in
service.

8-40 FAA 25,819 Lower deck service compartments . The proposed
amendment would e s t a b l i s h  the seating, communica-
tion , lighting , personnel safety , and emergency
evacuation requirements .

8-41 AlA 25.851 Fire e x t i n g u i s h e r s .  The proposed amendment
would c o n s o l i d a t e  the hand f i r e  ex t ingu i she r
requirements  in one sec t ion .

8-42 NTSB 25 .853 Compartment interiors, The proposed amendment
AlA would require  th a ’  a l l  lava tories to be placardeci
FAA against smoking.

8-51 AlA 25 .1307 Miscellaneous equipment . The prop osed amendment
would make this section consistent with the
proposed Section 25,851 .

8—53 FAA 15 .142 1 Car~ c con~~artment fire detection systems , The
proposed amendment would define the requirements

— 
for cargo compartment fire detection systems .
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8-54 NTSB 25.1439 Protective breathing equipment . Time proposed
amendment would relocate and clarif y the por ta b l e
oxygen requirement.

8—117 NTSB 121 .311 Seats , safety belt s, and shoulder harnesses . li e
FAA proposal  wou ld  require  a f t e r  one year that each

fligh t crewmember be able to perform h i s  assigned
duties with a confined saiit rv b e l t  and s h o u l de r
harness fastened . Sin~ e no shoulder harness is
present ly required , a new seat and combina t ion
s a f e t y  be l t  and s h o u ld e r  harness  would  be
required .

8-118 ATA 121.312 Materials for compartment inturiors . The
FAA proposal  would e s t a b l i s h  a da te  fo r  compliance

with the self-extinguishing and fireproof
compartment i n t e r io r  m a t e r i a l  r e q u i r e m e n t s .

8-120 NTSB 121,337 Protective breathing equipment for the crew .
The proposal would require a l l  a i rp lanes operated
under Part 121 to meet new standards proposed
for Sec tion 25 .1439 .
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A P P E N D I X  If

PR OPO SALS SU B M I T TED FO R
I3IENNIA L OPERATIONS REVIEW l ’J ( ;l < : ~.M

Proposa l
No, FAR

25. 772 Pilot Compartm ent Doors - Shou ld  p rov ide
egress if jammed so crew can  a s s i s t
p a s s e n g e r s .

2 25. 791 Seat and Safety Belts : Passenger Informa-
ti on - Amend p r e s e n t  seat  be l t  si gn to read
Fasten Seat Belt While Seated . Pas-

s e ng e r s  wou ld  have  to have scat belt on
except when going to rest room. They could
not  roam abou t  cab in .

3 25. 809 Emergency Exit Arra ngement - Length  of
slide be su f f i c i e n t  so tha t  ang le  to g r o u n d
would be safe .

4 25. 812 Emergency Lighting - Exterior emergenc y
lig ht ing  m u s t  be ac t iva ted  upo n opera t ion  of
the emergency li ght system.

159 91 Shoulder Harness - Require that shoulder
harness he installed and used on all light
a i rp lanes.

319 91. 189 Survival Equipment for Overwater Operations -

Additional requirements for liferafts in over-
water operatio ns.

320 91. 189 Survival  E qui p m e n t  fo r  Overwate r Op e r a t i o n s  -

R e q u i r e  l i fe l ine  even ~ -h e n  ope ra t i ng  unde r
P a r t  91 as under  12 1.

322 91. 19 3 ( d )  E m e rg e n c y  Equi p m e n t , Large and Turbine
Powered Mult i eng ine  A i r p lanes  - R e q u i r e  f i r s t -
aid kits except in airp l a n e s  u nde r 12 , 500 lb. (2. W .
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Proposal
No. FAR

323 91 .  193 (e )  E m e rg e n c y  E qui pmen t - Each aircraft , r&--

ga rdless  of s ize , be equi pped with a fire axe.

324 9 1 . 2 0 1 ( g )  U n d e r s e a t  B a g g a g e  R e s t r a in t  - R e q u i r e  that
the r e s t ra in t be of su f f i c i en t  s t r e n g t h  that
baggage  wil l  not slide f o r w a r d  or s i de w a r d
in a c r a s h  (2 5 .  5 6 1( b ) ) .

325 91.201 , Carry-on Baggage and Carriage of C a rgo  -

9 1. 203 Not permi t  passenger  to stow his own baggage
oh any a i r c r a f t  with a capac i ty  of 5 or more.

7 8 2  13 5 . 117  C a r r i age  C a rgo  - Requi re  app roved  t i e - d o w n
and r e s t r a i n t s  that  meet  FAA r e qu i r e m e n t s .

783 135. 1 1 7 ( c)  C a r r i ag e  of Cargo  - Packaged or covered to

( 2 )  & ( 5 )  avoid i nj u r y  to p a ss e n g e r s  or c r ew r ne m b e r s .

345 121 V E m e r g e n c y  Evacuation Slide Sys tem - To re-

quire  main tenanc e p rog ram to i n s u r e  relia-
bility of sl ides.

346 121 New Requi re  r epor t  on all evacuat ion  slide dep loy-
ments  f a i l u r e s / m a l f u n c t i o n s .

347 12 1 Consol ida te  all P a r t  12 1 rule s p e r t a i n i n g  to
pas s enge r s.

389 121. 163 Amend this pa r t  to exclude flig ht  a t t e n d a n t s
on a i r c r a f t  p rov ing  f l ig h ts .

41 0 12 1. 215 Cabin I n t e r i o r s  - To i n c o rp o r a te  w o r d i n g  in
25, 853(d) in Part 121 . 21 ~~~.

411 121. 215 Cabin In te r io r s  - Tes t  i n t e r i o r  f a b r i cs  at
specified intervals.

412  121. 219 Ventilat ion - To meet  the r e q u i r e m e nt s  of
Pa r t Z S . 8 l 3 .

413 121. 285 ( c )  Car r iage  of Cargo  in Passenge r  Compar tm en t s  -

To c o n s i d e r  f l ight  a t t e n d a n t s  as p a s s en g e rs .

11-2
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Proposal
No. FAR

414  121 .  2 8 5 ( c )  C a r r i ag e  o ç ~~~~~Jn P a s m e n ~~er C omp a r t m e n t s  -

Covers carry-on baggage .

415 12 1 . 2 9 1 D e i i i o ns t r~~t ion of _Ln~ er~~~n cy _E v a c u a t i o n  Pro-
c e d u r e s  — W ou l d  not 1- e c ui re  ‘-~- d e n i o n s t r a t i o n
if Sam e s e a t in g  c a p a c i t y  w~iS pmo~--en b y o t h e r
c e r t i f i c a t e  h o l d e r s.

417  121. 29 1 D e m o n s t r a t i on  of idn e rg e n c y  E v a c u a t i o n  -

R e v i s e  e v a c u a t i o n  p r o c e d u r e s .

424 121.  309 ~~~~~~~~~~~~~~~~~~~~~~ - Require a CC or dry
chemical fire extinguisher near each lavatory
or galley a rea  and to r e q u i r e  a d d i t ion a l mega-
phone , one for  each 100 p a s s e n L ~e r s .

42~- 121.  309 (b )  E m e rg e n c y  ~~~~~ip me n t  - R e q u i r e s  con p or t r u e n t
(4 )  or con ta ine r  to nc ma rku d  u l t i  l a s t  i n s p e c t i o n

date and next due dot~- .

427 121. 309(f) Megaphone s - To d e s ig n a te  a f l ich t  a t t e n d a n t
the respo nsibility for  us e of th~ - me gaphores .

428 121. 309(f) Megap h o n e s - To require a megaphone a- i- ich
f l ig ht a t t e n d a n t s st a t i o n .

429 121. 3 1 0 ( a )  Em e r g e n cy  E v a c u a t ion  Slide Sy s t e m s  - To re-
quir e  tha t s l i des  be of such  l e n g t h  to be useab le
a f t e r  co l l ap se  of one l eg .

430 121. 3 10 E m e rg e n cy  E v a c u a t i o n  Slide Sys tem - To re-
qu ire  f loor  l eve l  exi t  s l ides  to i n f l a t e  auto-
maticall y on dep loyment .

431 121. 3 1 0 ( a )  E m e r g e n c y  ~~v ac u a t i o n - To prov ide  a m e t h o d
to prevent slide dep loyment in the gaLe a r e a .

432 121. 310 1nterin’- I2n~~~genc~ - E x i t  ~. l a r k i n g  - To rovide
seat loi n nescent t \ i t  instructions.

434 121.  3 1 0 ( n )  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - To r e q u i r e  ex-
t e r i o r  c m i-  r c en c v  l i g h t i .  g to a c t i v a t e  auto-
ma t i ca  il y -~vh e  n e x i t  ~ a re  pc ccl .
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Proposa l
No. FAR

435 121 . 310(j) t1i erg~-~ncy Ex i t s  - To permi t d r - a c t i v a t i o n  of
ex ess e m e rg e n c y e x i t s .

437 121. 310 Em er g e n c y  E qu i p m e n t  - To ac t iva te  e m er g e n c y
li ght  s yst e m  n - h e n  the a s s i s t  n eans a r t -  e re c t e d .

439 121. 3 1 1 ( b ) ,  Seat and Safe ty  Belts  - To r equ i re  p a s s e n g e r s
450 121. 3 1 0( b ) ,  t o kee p s a f e ty  bel ts  s e c u r e d  at a ll t imes .
451 121 .317 ,
588 12 1. 571 ,
u86 127.105 ,
688 12 7 . 1 1 5

440 121. 311 Seats and Safety Belts  - To p lacard  inope ra t ive
sea t s , r e q u i r e  shoulder  h a r n e s s e s  fo r  f l i g h t
a t t endan t s , and to st anda rd i ze  al l  seat be l t s .

444 121. 313 Pilot Compartment Door - To provide a m e a n s
to exit t h roug h jammed door .

448 121. 317 P a s s e ng e r  Informat ion  - To r e q u i r e  that  pas-
sen ger i n f o r m a t i o n  signs  a re  c l e a r l y v i s ib le to
p a s s e n g e r s  and fli g h t a t t endan ts .

.149 121. 3 17(d)  P a s s e ng e r  In fo rma t ion  - No passe nger or crew-
member may smoke whi le  si gn is or .

452 121 .3 18  Public Address System - To require independent
power supp l y.

453 121. 318 Public Address System - To re q u i re  pub lic
add r ess s ys tem in a ll occup iab le c o m p a r t m e n t s .

454 12 1 .  31° Crewmernb e r  Inte rp hone Sy s t e m s  - To r e q u i r e
inte rphone in all occup iable compartments.

461 121. 327, Supplementa l Oxygen - Require oxygen for all
463 12 1.331 , occupants .
4n4 121 .333
465

4 ( 7  121.  339 E m e r g e n c y  Equi pment  for Ex tended  Overwate r

~ perations - To require equipment location be
consp icuousl y marked.
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1~ rup o s a  1
No. F A R

403 1 21 .  3 1 1 ( a )  F l i c h F  A t t e n d an t s  — t o  use a 30 t I ~,as~ t-n rr- r
to  f l i g h t  alt - nda n i  r a t i~~.

4 14  12 1. ~ u l  Fli g ht  A t te n d a n t s  — To i t w i u d e  p r - v i s o rs b r
p r o p er  f l i g h t  t tt nd.~n t  s e a t i n g  a n d  r e v i s e  pas~
se n g e  r to f l i g ht a t t e n d  nt r a t i o .

4°6 12 1 .  3 0 1( c )  Fli g ht A t t e n d a n t s  — A l l  a d d i tio n a l  f l i g h t  a t t e n d a n t s
sha l l  lie t r a i n e d  for  that  op e r a t i  n .

4 Q 7 121 .  391 Fli g ht A t t e n d a n t s  — To a l l o w  a f l i g l I t  t o  c o n t i n u e
to a domic i l e  wi th  an in c a p a c i t a t e d  f l i g li ~ a t t end-
an t  on b o a r d .

498 12 1.  400 App l i cab i l i t y  and  Te rms  U s e d  - W ou l d  e s t a b l i s h
an add i t iona l  g r o np i n g  of a i r c r a f t  fo r  t r a i n in g .

502 121. 401 T ra in ing  P r o g r a m :  G e n e r a l  - 3o i n c l u d e  pro-
v i s i o n s  fo r  f l ig ht a t t e n d a n t  i n s t r u c t o r s .

505 121 .  403 T r a i n i n g  P r o g r a m  - To a s s u r e  tha t  p i c t o r i a l
d isp lays do not s u b s t i t u t e  fo r  ac tual  demons t r a -
tion H a n d s  On t r a i n i n g .

510 121. 412 T r a i n i ng  P r o g r a m  - New. Tn include a t r a i n i n g
p r o g r a m  for  f l i g ht  a t t e n d a n t  s u p e r v i sor s  and
i n s t r u c t o r s .

5 12 121 . 414 New Check and I n s t r u c t o r  Flig ht A t t e n d a n t
Tra in ing .

513 121. 415 C r ew n ien ~~~cr  and Dispa tch  Tra in ing  Requi re-
ments - To requi; -e  all p e r s o n s  s e r v i n g  as crew-
n~e r nb e rs  aboard  a i r c r a f t  to be t r a i n e d .

514  121. 417  C rewr n er n b e r  E m e r g e n c y  T r a i n i n g  - To expa nd
the  scope  of t r a i n i n g  r e q u i r e d  of t h i s  ~ r - c t i o n .

515  121. 417 Crc~ m e i c i w  r E m e rg e n c y  T r a i n i n g  - To r e q u i re
la v a t . r y  ~i m t r a i n i n g .

S b 121. 4 17 ( c )  C re -~’. l i e u - h e r  E m e r g e n c y  T r a i n i n g  - To e l i m i n a t e
( 4 )  t r a i n i n c  b y a u d i o - v i s u a l  me a n s  onl y. Dr opped —

co-~- e r e l  in I r oposal  No . 5 1 4 .

1,
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Proposal
No. FAR

515 12 1.  42 1 Fli g ht  A t t e n d a n t s  G r o u n d  T r a i n i ng  - To in-
c lude  p r o v i s i o n s  for  t r a  i n ~ or  in  th e  use - of
d c . t n e al  e q u i p me n t  and  e l i m i n a te  t h e  re-
d u c t i o n  of t r a i n i n g  h o u r s .

519  12 1.  42 1 Fli g ht A t t e n d a n t s  Tra in i 9g - To r e q u i re  M 1 J ~
t r a i n i n g .

520 121. 421 Flight Attenda nts Training - Require flig ht
attendants to take a written test and cornpe-
tence check on board each type aircraft

as signed.

537 12 1. 434 Flig ht  A t t e n d a n t s ’ O p e r a t i n g  E x p e r i e n c e  - To

dele te the 5-hour  flig ht r e q u i r e m e n t .

555 121 .  472 New Fli ght Time L imi ta t ion,  Flig ht A t t e n d a n t s  -

558 12 1 .  482 To establish flig ht and duty time limitations

for f l i gh t  a t tendants .

566 12 1.  544 New Flig ht A t t e n d a n t s  - That flight attendants to
r emain at thei r  s tat io n whil e th e a i r cra ft i s
t ax i ing .

58 0 121. 560 ~~qui pmen t  I n t e r c h a n g e  - To require diffe r-
ence s t r a i n i n g  on op e r a t i o n  and l o c a t i o n  of

e q u i p m e n t .

581 121. 571 Br i e f i ng  P a s s e n g e r s  Before  Takeof f  - To
requ i re  p a s s eL ge r  sa fe ty  r egu l a t ions be pub-
l i shed as p a s s e n g e r  i n f o r m a t i o n .

582 121. 571 P a s s e n g e r  B r i e f i n g  - To r e q u i r e  c a r r i e r s  to
b r i e f  p a s s e n g e r s  on the need to f a m i l i a r i z e
t h e m s e l v e s  with e m e r g e n c y  e x i t s .

583 121.  571 B r i e f i n g  Passengçr s  Befo re  Takeoff  - To in-
d ude the d i s s e m i n a t i o n  of p e r t i n e n t  in forma-
hon to pass en g e r s  pr ior  to take off .

585 12 1.  571 B r i e f i n g  Passengers Before Takeoff - To i n f o r m

586 passengers on how to fasten and unfasten seat
belts , and the loca t ion  and use  of f l o t a t ion  equi p-
ment .

l I -b
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No. FAR

587 12 1 .  571 B r i e f i n g  P a s s e ng e r s  Before T i k e u f f  - J o  de I ~~ie

the  o ra l  b r i e f i n g  r e q t b i r e l t l en t  a~~cn  t h e  -~c a t  n I t
si g n  is t u r n e d n - f .

588 12 1.  571 Br i e f i n g  P a s sen ge r s  B e for e  Takeoff - T o  an-
58° nounce  tha t  p a s s e n g e r s  a r e  r e q n~ red  to keep

seat belts fas t en ed ~-1ien the seat belt s i gn  is off.

590 121.  57 3 ( a )  B r i e f ing  P a s s e n g e r s :  E x t e n d e d  Ov e r w a t e r

~~p~~ra t ions  - To r eq u i r e  b r i e f i n g  on a l l  a p pr o v e d
flotat ion m e a n s .

5°! 121. 573 Br i e f ing  P a s s e ng e r s :  Exte nded ( )v e r w a t e r
To inc lude  the d i s sem i n a t i o n  of

s a fe ty  i n f o r m a t i o n  to p a s s e n g e r s  p r io r  to ov e r -
wa te r  t a k e o f f .

592 121.  574 Oxygen  for  M e d i c a l  Use  by P a s s e n g e r s  - To in-
c lude p r o v i s i o n s  for  r e s p o n s i b l e  able bodied
a s s i s t a n t s  aboard  to a s s i s t  p e r s o n s  u t i l i z i n g
o x y g e n  on a con t inua l bas i s .

594 121 .  574 Oxygen  fo r  Med ica l  U s e  b y P a s s e ng e r s  - To not
allow any person to smoke in the row forward of
af t  of the row occup ied b y the  o xy g e n  u s e r .

595 12 1.  575 Alcoho l i c  B e v e r a g e s  - To limit the amount of
597 a lcohol ic  b e v e r a g e s  s e rved  aboard  c o m m e r c ia l

a i r c r a f t .

597 121.  575 R e t e n t i o n  of Items of Mass - To add the words
‘ and used  m a k i n g  it m a n d a t o r y  that  r e t e n t i o n
d e v i c e s  be u se d .

598 121. 57n Retention of Items of Mass - To prov ide  spec i f i c
l i m i t s  on s t o r a g e  space in the cabin.

559 121. 577 !- ood and  B e v e r a g e  Service  - To allow passengers

t o  r e t a i n  b e v e r a g e  c o n t a i n e r s  ( l u r i n g  t a k e o f f  and
landing .

600 121 .  578 New Food and  B e v e r a g e  Service  I n - f l i ~~~~~- To add
a new F e d e r a l  r e g u l a t i o n  t o  i n c l u d e  c e r t a i n
l i m i t a t i o n s  on the s e rv i c e  of food ~tn cl  b e v e r a g es .

C
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Proposal
No. FAR

604 12 1. 589 Ca r r y - o n  B a g g a g e  - To r e q u i r e  p re  boa rd ing
survei l lance of cabin b a g g a g e  and r e s t r i c t
stowage in areas containing emergency equip-
ment.

648 121 F i r s t - a id  Kits - To provide  f i r s t - a i d  k i t s  in the
Appendix A cabin , and to allow use of pneumat ic  sp l i n t s .

649 12 1 Cr i ter ia  Demons t ra t ion  of E m e r g e n c y  Evacua t i on
Procedures  Under  Section 12 1 . 2 9 1  - To simulate

more realisti c emergency evacuation demon-
stration.

C
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A P P E N D I X  I I I

F L I G H T  ~~I A N D A R D S  S E R V  ICE Ad I V I I ’I E S
I N  A I R  C A R R I E R  C AB I N  S A F E T Y

3. A. F e r r a r e s e , D e p u t y  D i r e c t o r , Flig ht S t a n d a r d s  S e r v i c e , gave  a
p r e s e nt a t ion c o v e r i n g  the  s i g n i f i c a n t  a c t i v i t i e s  of Flig h t  S t a n d a r d s
Servic e in the cabin safety area over the past 15 years (see attach-
ment).

Following the presentation , he gave a b r i e f  s u m m a r y  of the rule-
m a k i n g  p r o c e d u r e s  and po in ted  out  tha t  r u l e m a k i n g  u s u a l l y t akes  too
long.  He po in ted  out  that  t he r e  a re  a c t u a l l y f o u r  st eps  w h i c h  go in to
this p r o c e d u r e :

I .  Ident i f i c a t i o n  of p rob lem and ru l e  to be made .

2. Rece iv ing  r e c o m m e n d a t i o n s  f r o m  i n t e r e s t e d  p a r t ie s .

3. NPRM s e n d i n g  c o m m e n t s  and ana lyz ing  t h e m .

4. Incorporation of this int o FAR.

He aga in  s ta ted  that  this took a long t ime .  He poin ted  out tha t m o s t
of the c a r r i e r s  will - take  ac t ion  on art A i r  Ca r r i e r  Op e r a t i o n s  B u l l e t i n
and other  Safety Bu lle t in s  wh ich a r e  i s s u e d  by the FAA . Mr. R-oscoe
pointed out that these bulletins a r e  not  r e g u l a t o r y  and , the r e f o r e ,
not manda to ry .  Mr. F e r r a r e s e  s t a t e d  tha t  a i r l i n e s  do not  l ike  to
have l e t t e r s  in thei r  f i l es  a s k i n g  them to comp ly wfth these  s a f e t y
bullet ins ( e spec ia l l y with all the l ega l  r a m i f i ca tions nowl  and tha t
i ssu ing  these bul let ins  was , i n a n y  case , b e t t e r  than wai t i ng ~nr  rule-
making .  There  are some bu l le f tr i s the c a r r i e r s  have  no choice  hu t  to
comply with;  the onl y w a y  they can keep from comp l ying wi th  them is
to pe t i t ion  to the A d m i n i s t r a t o r .

Mr.  Roscoe told about  v i s i t i n g  Frontier Air Line s with the P01 and

t h e Opera t ions  man at Frontier in r e f e r e n c e  to Air  C a r r i e r  Op e r a t i o n s
Bul l e t ins .  The Op er a t i o n s  man said F r o n t i e r  would p robab l y go along
with  the Ope ra t i ons  Bu l l e t in  which  r e f e r s  to cabin  m o c k u p s , hu t  n o t
at too m u c h  expend i tu re  of m o n e y  because  new rules could he developed
which would make the s i m u l a t o r  out  of da te .  Mr .  F e r r a r es e  s t a t ed
that  he s e r i o u s l y doubted  tha t any  s imu la tor  would ever  be out  of d a t e .

I l l —  I

-

-  
--- _T~~ L~~_ _



~~~~~~~~
-- -- --—

~~~~
----
~~~~~~~~~~~~~~~~~~~~~~

— -- ---~~~w

Mr. McKay said a followup letter would be written about moc k up s
and thinks that FAA Headquarters needs to get feedback about how
Safety Bulletins are to be complied with.

111-2
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FAA A!~ID iNDU STRY k I T Y I F U
OF

CABIN SAFETY IN AIR C A b - I b R  OPERATIO N S
AUGUST 31 , 1976

CIVIL AVIATION MEDICAL IN STITUTE
FAA AERONAU T ICAL ITN T E R

OKLAIIOI-IA CIT~

3. A. FERRAR SE
DEPUTY DIREC TO~

FLIC’-I T STA :~DARD s SERV ICE

~~ lr,}iT STANDA ~ DS SERV ICE ACTIVITIES IN AIR CARRIE R CABIN SAFET Y

Ladies and Gent lemen -- i-li-. Roscoe has asked me to review wi th  you the

significant accomp lishments made during the pes t decade and a ha l f  b y

the Flight Standards Service in the area of air carrier cabin safety

and crashwoi-Lhiness and current programs .

Follouing a fatal acc ident  in Jul y of 1961 , FAA ’s second Administrator ,

Najeeb Halaby , requested an indep th FAA/ indus t ry  s tud y of passe nger

evacuation problems associated w i t h  s ur v i v a b l e  a c c i d e n t s .  U pon cori p ic-

t ion of these  s tud ies , he wrote (in April of 1962) to all airline presi-

dents requesting that thcy take inniediate action to ensure that initial

and recurrent training pregrams for cabin and flight crc-emcr~b cr  inc lude

the physical operation of escape s l ides , opening  of emergency exi t s ,

placement of escape ropes , use of fire extinguishers , and dep loyman t of

l i f e r a f t s.  He also d i rec t ed  t h a t  FAA inspectors  f ol l o w  up w i t h  t h e i r

assigned carriers t~ cnsurc that this action would be accomp lished. Thus

the 9-month per iod from Jul y 1961 t o  A p r i l  1962 represents  the beg i n n i n g

phase of FAA ’ s pr imary emphasis or. cabin safety which has continued uniil

this day .

- 
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There are many requirements in our airworthiness and operating regulations

that were not in the rules that were effective in 1961. To name a few :

1. Emergency evacuation demonstrat ions by air carriers and manufacturers .

2. Portable megaphones.

3. Passenger briefings on the location and operation of emergency exits.

4. Access to emergency exits.

5. Improved interior emergency exit lighting and marking.

6. Requirements for flotation devices for overwater operation.

7. Requirements for extra emergency exits.

8. Improved cabin interior fire protection requirements.

9. Isolation of main electrical power cables from flammable fluid lines.

10. Requirements for deploying escape slides automatically.

11. Improved exterior lighting to facilitate night evacuations.

12. Specific requirements for initial and recurrent flight attendant training .

13. Requirement for public address system and crewm ember interphone.

14. Cabin announcement that passengers should keep safety belt on even though

seatbelt sign is off.

15. Retention of items of mass such as galley equipment , serving carts , and

crew baggage. This is in addition to the carry-on baggage requirements.

16. Improved landing gear design to minimize rupturing of fuel lines in the

event of landing gear failure during a survivohlc accident.

17. Requirements for improved flight attendant seats .

In retrospect , we believe that considerable progress has been ntadc during the

past 15 years.
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Not all  of our ac t ions  are in the form of regulations. Because the rulemaking

process , of n e c e s s i t y ,  is qui te labori ous , we must t - ~ke timc- !y ac t ion to:

(1) correct safety deficiencies , (2) direct safety improve~icn ts , and (3) direct

increased surveillance of suspect areas. For examp le , Fli ght Standards Service

has issued numerous directives to its field inspector~i concerning cabin safety.

For the most part , these directives request that our inspectors follow up wi th

their assigned carriers to either correct deficiencies or provide guidelines

for improved cabin safety procedures. To better illustrate , I would like to

capsulize some of the directives we have issu ed:

1. In 1969, we issued an air carrier o p e r a t i o n s  b u l l e t i n  directing our inspec-

tors to be a ler t  to the  procedures  used fo r  h a n d l i r E  serving ca r t s  and t o

request correction of ob-scrved deficiencies.

2. Another  b u l l e t i n  issued in 1969 r e q u e s t e d  our inspectors  to b r i e f  t h e i r

assigned c a r r ier s  on the  f i r e  hazard of c e r t a i n  types of p l a s t i c  and stvro-

foam cups used for beverage service.

3. In view of increasing injuries due to turbulence , a bulletin was issued in

1969 requesting inspectors to ask the carr iers  to undertak e a program of

educating passengers in the use of seatbelts. It also directed the inspec-

tors to request the carriers to issue instructions to passengers to keep

seatbelts fastened even though the seatbelt sign is off.

4. When it caine to our attention that some carriers were blocking seats and

reducing the number of flight attendants , we issued a bulletin in 1969

directing inspectors to ensure that their assi gned carriers remove seats

-. 
prior to operating with a reduced number of fli ght attendants.

lI J — ,
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5. In 1969 a bulletin was issued directing inspectors to review their

assigned carriers ’ emergency evacuation procedures. This was issued

following several incidents when passengers had been injured during

evacuations not involving -an emergency.

6. In 1970, we issued a bulletin requesting inspectors to assure that pre-

ditching checl:lists include the item “warn passengers .” This was issued

following the ditching of an air carrier aircraft . This ditching was

planned but passengers had not been warr~-d to don lifevests.

7. Following the innovation of standup bars , we issued a bulleti’~ in 1971

requesting inspectors to observe, during en route inspections , proce-

dures for alerting passengers to resume their seats if turbulence is

expected . The carriers , through their assigned inspectors , were

requested to develop appropriate procedures.

8. A bulletin was issued in 1971 directing our inspectors to review carrier

procedures pertaining to problems associated with lounge areas , such as

lack of seatbelt discip line and inadequate training programs . Where

appropriate, corrective action was initiated .

9. A bulletin was issued in 1972 requesting inspectors to conduct en route

surveillance of carrier procedures regarding the serving of alcoholic

beverages. The basis for the issuance of this bulletin was information

received from f l ight attendants concerning incidents they h~d observed.

III— (
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10. A bulletin was i~~u i n  1973 following several survivable accidents

w h i c h  r e f l e ct e d  d c -~C 1CS in training and p e r f o r m a n ce of cr~wre~: i-

bers in carrying ir  e v a c u a t i o n  d u t i e ~; . The b u l l e t i n  s t re s s e d

the need f o r  h i g h  qu:t I i ly  t r a i n i ng  and requcs Le d i n s p e c t o r s  to emp has ize

this in reviewing Lrau ing programs . It also requested that carriers ,

during initial traini g, require both flight and cabin crcwmembers to

actually operate eac h type emergency exit and at 2-year intervals in

recurrent training. -

11. Following several incidents itwolving in-fli ght fires in lavatories , a

bulletin was issut- d in 1973 requesting inspectors to encourage carriers

to:

a. Place “No-Smoking ” signs on the outside of lavatory doors .

b. During cabin b r i e f i n g , a l so  announce t h a t  sre l~i n ~ is not ;ern it ted

in lavatories.

c. Require flight attendants to visuall y inspect lavatories prior to

t akeo f f  and p c r i - - l i c a l l y  d u r i n g  f l i g h t  ( i t i - r s a. and b.  a d o p t e d  in

AD 74-08-09).  -

12. As a result of infei iiion received from f l i g h t  a t t e n d a n t s  concerning

lower lobe ~alleys , a bulletin was issued in 1973 citing the following

problem areas :

a. Passengers in t 1 wer lobe galleys.

b. Too many flight Lendants in lower lobe during trainir~g flights ,

rcsulting l.n an insufficient number of oxygen masks and seatbelts .

c. Inadequa te  communica t i ons  sys tem .

I I I — ?
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d. Inadequate emergenc y equi pment , procedures and training f~.r com-

bating fires in lowe r lobes.

c. Differing ME L p rocedure s  c on c e r n i ng  inoperable cart lifts.

1. Inadequate stowage provisions for carts in cabin areas.

g. Inoperablc mushrooms .

Inspectors were requested to review the procedures of their assigned

carriers in the above areas and initiate appropriate corrective

action . Inspectors were also requested to check these areas during

en route surveillance.

13. In 1974 , a bulletin was issued directing inspector s to:

a. Advise carriers of the need for procedures to assure that crew-

members can properl y assess the damage fo l lowing i n - f l i g h t  or

ground emergencies , incidents , and f i re  or system malfunctions .

b . To train cabin crewmctnbers to report to the captain any significant

damage relating t’~ structures , life support equipment , cabin system

malfunctions , and Situations posing a potential threat to the safety

of passengers and crew.

The basis of this bulletin was an accident involving structural damage

in the cabin area following cabin decompression (fire and smoke in the

cab in)  wherein the fligbtcrew was not provided with an assessment of

the situation.

14. In April of 1971 , we initiated a directed safety investiga tion to assess

the design , maint~ nanc e, and operational aspects of the flight atten-

dants ’ working environment. The report of the investigation revealed

that improvements were needed in areas such as , design criteria , mainte-

nance practice s , and flig ht attendant training.
I l l -s
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Although  some ac t ions  were taken as a r e su lt  of this  i n v e s t i g a t i o n )

many of the rec ommendat ions  are still awaiting final ru lemaking

action as an outcome of the  Ai rwor th iness  R e v i e w .  For ex amp le ,

Notice 75-31 , issued in July 1975, contained proposed requirements

for flight attendant seats that would correct problems identified in

1971. I must admit that the agency was not as responsive on this as

we might have been. h owever , we did identify the problems contained

in the investigative report to our regions in the form of a notice

issued in August of 1971. We asked the regions to criticall y review

the safe t y aspects of f l i ght attendant seats on their assigned car-

riers and to submit to h e a d q u a r t e rs  r ecommenda t ions  for c o r r e c t i v e

a c t i o n .  S u b s e q u e n t l y ,  t h e  regions  advised us of the  corrective

actions taken or initiated. Althoug h some carriers took timely

action, others did not. Acc ordingly, another investigation was

conducted last year. One result of this investigation was the issu-

ance of an airworthiness directive requiring the removal of side-

facing flight attendant seats. Another was the issuanc e of ~;o t i cc

75— 31.

15. A bulletin was issued in 1975 requesting inspectors to review their

• 

- assigned carrier training programs to ensure that:

a. Flight attendants are fully aware that manual inflation of escape

slides should be attempted if slide fails to inflate automatically .

b. Prior to closing any door , inspect girt bar attach points for 
-

debris or ice accunulations that would interfere with slide

dep loyment .

Tbi~ b u l l e t i n  was i s u ~i following severil incidents involving t h e s e

C ~r’
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Dur ing  the period June t h r o u g h  October 1974, we d i r e c t e d  our  inspec to r s  to

conduct a special inspection on cabin safety . This inspection was generated

by inspector reports and fligh t attendant complaints indicating a deteriora-

tion in flight attendant traii;ing, an increase in turbulence incidents and

cabin safety equipment malfunctions. We requested that particular attention

be given to the following areas:

1. Adequacy  of t r a i n i n g  f a c i l i t i e s  and devices (mockups).

2. C o r u ; l i a n c e  w i th  r e g u l a t i o n s  w i t h  emphasis on firefighting techni ques ,

use of fire extinguishers , administering of first-aid oxygen , purpose

and use of oxygen systems and smoking in lavatories (AD 74-08-09).

3. Quality of training.

4. Adequacy of training records.

5. Evaluation of carrier procedures by en route surveillance.

The results of this inspection generated FAA proposals for the regulatory

reviews which are now under consideration .

To assure that our inspectors are knowled geable concerning flight attendant

r e s p o n s i b i l i t i e s, we began in Jul y a program to give our inspectors  f l i gh t

a t t endan t  t r a i n i n g  under contract to American Air Lines. This year some 60

air carrier operations inspec tors  wi l l  have received this training, and we

hope to continue the program until all air carrier operations inspectors have

received the course. Additionall y, 18 air carrier maintenance inspectors have

received trainiog on the design , operation , and mainter.ance of escape slid€ s.

These inspectors aic , thus , better able to monitor their assigned

111- 10 
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car r i e r s ’ m~ in t enancc / r el i  ei~ility  pro~ r 3rco;. We are also developing a fo rm a l

course for  air ca r r i er  T.~a in t e n a f l c e  inspec tors  covering the i ntc-nanc e

aspects  of al l  cabin  s a f e t y  equipment.

~ome other ongoing pro~cram s in the area of cabin safety are :

1. A review by Headquarters personnel of flight attendant training programs

with the objective of improving these pro~-r o-- tLrou1 li rulc:~aLing or b y

followu p action by our in sJL ctors .

2. We arc again looking at problems associated with food carts to pinpoint

problem areas and i n i t i a t e  cor rec t ive  ac t ion  where  needed , e i t he r  b y

rulemaking or inspector followup. -

3. A project is un d e rw ay to provide media for educating passengers regarding

the cabin safety provisions of the regulations -- some of which app ly to

them. For instance , a draft advisory circular has been developed and is

undergoing internal review. We are also exp loring the feasibility of

using visual/audio briefings in the teriinals.

4. Additional instructions to our inspectors on how to conduct cabin safety

survei l lance wi l l  be issued soon.

In the areas of enforcement , you might be interested in the number of acticns

processed against schcdulc :1 air carr~ eic or their passengers . During 1970

through 1975 , we pr na c - s sed  68 enforcement  act ions  against  passengers involving

the consumption of a lcohol ic  beve rages.  In 39 cases , civi l pena l t i es  t o t a l i n g

C I l l - I l  -
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$12,500 wa~ collected. In the remaining 29 cases , administrative action

was taken. During this period , 35 actions involving alcoholic bc-vcro~ es

were processed agains t  the carriers . In 18 cases , civil penalties totaling

$35 ,000 was col lec ted .  In the remaining 17 cases , administrative action

was taken.

As a result of the Operations and Airworthiness Reviews , numerous proposals

are under cons ide ra t ion  or have been issued as notices of proposed rule

making for public comment.

Some of the notices issued cover areas such as:

1. Seats , bel ts , and bar-messes. -

2. Emergency equi pment.

3. Slide installation.

4. Evacuation alarm system.

5. Stowage compartments.

6. Standards for multi-deck airplanes pertaining to structural requirements

for d i tching ,  passenger emergency exits , and location of flight att endant

seats.

7. Standards for lower lobes , such as lighting , seats , and communications.

111-12 -
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8. Improved performance for escape slides.

9. Standards for reduc ing  hazards  associa ted  wi th  cabin i n t e r i o r  m a t e r i a l s

with respect to smok e, f lam e and toxicity.

Other proposals in the pre-notice s tage  under  cons ide ra t ion  pe r t a in  to:

1. Improved seatbelt signs (“Fasten belt when seated’).

2. Means to inform passengers how to fas ten  and unfasten seatbelts.

3. Improved location of megaphones for flight attendan t use.

4. Improved flight attendant training.

I should also ment ion tha t  we issued in March of 1975 an advance notice of

proposed rule making in an effort to develop flame retardant standards for

flight attendant uniforms. A report Is being drafted by our office of fl&D

which may form the basis for  a notice proposing specific standards. We are

also cons ider ing  a notice of proposed rule making that  would propose stand-

ards for  chi ldren ’s seats .

The rulemaking process is iiot widely understood and it often appears that we

are dragging our feet or are otherwise reluctant to change the regulations.

Therefore, it might be helpful if I b r i e f l y  describe the rulemaking procedure

that we and other regulatory agencies must adhere to.

111-13
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In developing regulations we are subjec t to the requirements of Public Law

89-554 en t i t l ed , “Admin i s t ra t ive  Procedure ; Administrative Conference and

Judic ial Review.” it is the requirement source for public notice of ruic-

making , the anal ysis of publ ic  comment and the requirement that adequate

tim e be given for implementation between adoption and the effective date

of the rule.

Those having general  app l i cab i l i t y ,  if not wi thdrawn or t e rmina ted , lead to

issuance of a new regula t ion or the amendment of an ex is t ing  one. These

actions ate normally initiated by petition from outside sources , such as

the av ia t ion  i n d u s t r y , consumer groups , private citizens , etc., in accord-

ance with FAR Part 11.25 or internally generated within FAA as a consequence

of problem identification , NTSB recommendations , consumer comp laints , inter-

nal FAA review , changing technology, court decisions , or Congressional man-

date. The result of the project , if not withdrawn or terminated , will be

to either issue a new or amend an existing part of the FAR ’ s.

After a need for a rule has been established , a project is developed which

outlines a proposed regulation to solve the problem in question. Either an

advance notice of proposed rule making or a notice of proposed rule making

is published in the Federal Reg i s t e r  out l in ing the proposed rule and request-

ing public comment. Normal ly  60 to 90 days is allowed for such comm.~nt.

Du ring this comment period formal  or informal hearings may also be held to

allow all concerned to air their views. Quite frequently we receive corn-

ments that are not germane and , therefore , are outside the scope of the

proposal and cannot be considered. Also , some comments opposing a proposed

rule are subjective with no rationale as to why our proposal is wrong.
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Our philos~ phy in rulemaking can be suimrted up as follows :

1. When we think about adopting a rule , we th ink  of a l l  c i t i zens , not ju st

the aviation community.

2. !~e respond to changing technology and circumstances.

3. We give top p r io r i t y  to changes having the g rea tes t  impact  on s a f e t y .

4. Normally,  rulemaking occurs only a f t e r  we have explored other methods

of obtaining comparable levels of safety .

5. In the development process we make a concen t ra ted  e f f o r t  to obta in  a l l

the per t inent  f a c t s  from all interested pa r t i e s .

6. We endeavor to develop rules in a timely manner.

7. It is our intent to issue the minimum number of rules required to

assure safety .

The l a t t e r  two points have lately become quite important in the ru lc-mahin ~

process due to a myriad of external  inf luences .  These arc i n f l a t i o n a r y ,

energy, environmental and consumer considerations and regulatory reform

policies. Historicall y, the FAA has considered the impacts of a regulation

L on users, consumers and the environment and its economic e f f e c t s .  These

have not always been explici t ly s t a t ed , but the public has been quick to

call our hand if proposed regu la t ions  would result  in added cost s , increased

fuel  usage or negat ive environmental  e f f e c t s .  However , we ne~ must not onl y

coasidcr these impacts  but exp l i c i t l y s t a t e  them.
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Executive drder 11821 of November 27 , 1974 , requires t h a t  ma jo r  p roposa l s

for  the promul ga t ion  of rules  and r egu la t ions  mus t  he accompan ie d  b y a

s t a t e m e n t  c e r t i f y i n g  that  the i n f l a t i on a r y  impact  of the proposal  lu~ - h~ c-n

eva lua ted . The Office of ~anagc:ncnt and Budget Circular A— 107 rc-qui r~ s

regulatory agencies to determine wha t is a ma jor  proposal  and to dev e lop

procedures for evaluation of major proposals. Thus, in our development ,  of

any major  prop osal , we must consider its inflationary impact.

The Energy P o l ic y  and Conserva t ion  Act requires the  FAA to inc lude  in any

major  r egu lato ry  ac t ion a s ta tement  of the probab i impact of such action

on energy e f f i c i e n c y  and energy conservat ion.

Pending d e f i n i t i o n  of the  tern  “ma jo r  r egu la tory  ac t ion” we are p r e p a r in g

energy impact analyses under  i n t e r im agency guide l ines . Not onl y is th is

being done for all current and new projects , but the requirement is retro-

active to December 22, 1975 , the effective date of the Energy Policy and

Conservation Act.

The requirement for  an environmental  impact  ana lysis began w i t h  the N a t i o n a l

Environmental Policy Act of 1969. Thus , the environmental  impact  of regula-

tory projects  must be assessed at all stages of p roject  development.

We must also consider consumer involvement in rulemaking based on a DOT

stud y concluded in June 1974 and a proposed Consumer Representation Plan

published in the Federal Register on Novi-mber 26, 1975. The final plan ,

expected to be published in the Federal Register within the next month ,

wil l  provide gu ide l ines  for  assess ing  the  impac t of r u l e m a k i n g  ac t ions  on

consume rs.
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Last , but by no means least , we have to incorporate Departmental Regulatory

Reform Policy in our rulemaking process. This policy Was published In the

Federal Register on April 16, 1975 , having t h e objective of improvir ; the

quality of analysis of regulatory proposals b y  c o n s i d e rin g  t h e i r  i pac t s

on the p r iva te  sec tor , consumers , and to all levels of Government. It

also ensures that rulemaking is only undertaken when necessary .

Briefly, the policy calls for an evaluation of the impacts of proposed

regulations , the use of the evaluation In assessing the desirability of

the regulations , notification of the Secretary of Transportation when a

proposed regulation is potentially costly or controversial and the estab-

lishment of a system by which those affected by the regulations are

periodically provided an opportunity to offer comments through a structured

process. The intent of this process is to assess whether existing regula-

tions are effective or necessary , or need revision to accozmnodate changed

circumstances and requirements.

In suasnary, I believe the record reflects significant progress in the area

of cabin safety, but more needs to be done. Cabin safety , like all safety

areas , needs continuing attention , and you can be assured that it will

rece ive  con t inued  emph a s i s .

H
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~j~~ LiDix IV

Mr. Dick Kirsch (SRDS) pointed out that the main mission w~ s to prov ide

Fli ght Standards with safety information; t h i s  I s  done b y us ing :

1. In—house personnel

2. In cooperat ion with NAFEC

3. In cooperation with CAMI

4. Some very limited contracting (outside).

Fire safety is one of t h e i r  m a j o r  invest i g a t i o n  a r eas :

1. Cabin f i r e  sa f e ty  — —  gas a n al y s i s  and t o x i c i t y

2.  Crew u n i f o r m  burn  t e s t s  coming out in 45 days

3. Fuel f i r e s  —— t anks  and f u e l  ( an t i m i s t in g  to  p r e c l u d e  fireball.

They are  doing burn  t e s t i n g  to t r y  to settle overall fire problems . The

major emphasis is on fue l  fire prevention and trying to find out wha t a real

fire is like.

There was some discussion about the c ra sh—proof  tanks used by the  Army .

There was also discussion on the use of ~artitions in air transports to keep

fire and fumes (presumably) from spreading . A representative from the AlA

pointed out tha t  the re was a serious lega l problem in p lac ing  a p a r t i t i o n

between passengers and a p o t e n t i a l  escape route. Mr. Kirsch pointed cut

t hat  placing people in a location as to make them incapable of reaching

escape routes such as is done in submar ines  was not what they had in mind .

A repre8entat jve of the AlA p o i n t e d  out t h a t  ex tens ive  research  has been

done on p a r t i t i o n i n g  and t h i s  e x p e r i m e nt a t i o n  was p u b l i s h e d .  Mr .  K i r sch

said that he wa~ aware of this nad whi l e  r esea rch  did not show tha t

pa r t it io n ing was p r o m i s i n g a cc iden t data did show tha t it might be. The

- 
indication was that SRD S in tended to con t i nue  looking in to  the m a t t e r .
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M r .  Ral p h Russell (NAFEC) pointed out that much research on fires in

cabin niaterials has been conducted and tha t flash fire wyrk has gone

on for years. He reiterated what Mr. Kirach had said about partitions

giving some protection . }e talked about the use of 1301 on internal

fires and said that 52 by volume should be used as soon as possible

before exits are opened . When there 18 an external fire , the

discharging of 1301 in the cabin prevents entry of the fire through

the exits if there is no wind ; however , if there is as much as a

2 mile/hour wind , the fire can enter the cabin through the exits in

15 seconds.

Mr. Russell discussed the fact that a C—133 , modified to represent

a wide—bodied aircraft , will be used to study flow of heat and

toxic gases through the cabin .
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:-HE PRI1~VIRY :-~~CSiO!: CF ~~~ NATIOT~.AL AVIATE’ FA:ILrraS D D - ~~ TAL

C~~ ’:’~~ ( NAF~E )  I~ T - I O ~T A~TI~ co~’IT :~nT’: ~~~~~
- 
~AA R~~~ &RCH PJ~D

D O T ~-~ NT PRcCBA~~~.

T CF FIRE ~~~~~~~~~~ ~ -Ai~~ OF T-CF AlE CRk~-~~ A~fl A RP)PT~ - SkY~~Ix

DTV T~’ION AT Th~VF CC :~~ C~L~RG i- i. WITh C] J~~I~ O PJT T~CE AIRF~JRT FIRE SAFETY AND

TEE AIDTRAFT ~ ‘CT~~~ FTI~ ~] LFF ~T~ kT~CX’,W~~ FOP C1fE FAA . OUR PRD4P~P~ PRODUCT

IS D-~ DEVFL~OP ‘TE]~Tii ;ICAL CRITEBIA ~~ici~ ‘ta: i~ UTI D BY E:JG~ T STAN~~F:C

DERVICE T}~~OUC~t SPIC TO P~~-~T Ti~ Ruu2-~ KL:T :~~~~~~ All TO SUT~OPT TtE

OFFICE OF AVIATION SAFETY . TI-tE wopy ID S DT~IDFr INTO ~~ O AREAS OF

ENDEAVOR : (1) :AF~RAT~}]
~
’ SCAIiE TESTS TO F~TALJA TE T~E FIDE HAZAFJXI OF

BURNING ENTERIOB C~ TERIAIS , AND (2) lARGE SCALE TESTS TO STUDY CABIN FIRE

~~~~~ITS AND ~VAIk1A TE F~OS PECTT~T F T ~- ~- G N T  ~~ ST .

SLIDE ~I - ( L S T C~~ C-F TAI~T-RkIOTT~ ?IRF TE: TCG FCi-: TEB I C- B ~-ATIRL~J.G)

TIOF F OFI~AIDE OF ;~ : iT~T~El;T~B AT~~IAI. ~~ :Ci’T~~ fl~ A CA~~~ F~~~ HAS

B~i~i rRADITIONALIX ENA1JJA T~~ ~v: mo S LL-SCALE IAI3DRATOBY FIRE TESTS.

GENEBALUf, ANY FIRE TEST ~~CAN D~~ CO~-~ fl TTh~ATTON PflAT~ ) TO ONE OR MORE

OF THREE D-~~~RThN FIRE HAZAIO; FACTOiS : F:1~~ -~~E:LITY, sr-~m~ EC~~SSICNS ,.

AND TOXICITY OF C O - ~~JTT’~~-
~ ~~C I D .  AT TH~~ TIME, ARGUT SDC TESTS ARE

CO~2-~~ TLY US~~ -~T NtF X , AND T}~ T3 RANGE CONSID~~ABI�’ fl~ Sfl’PLICIT?

OF DES IGN , EASE OF OBERATION, COST OF ~~UII~~ NT , SF MLIZATION OF TIDT

FERZONNEL AND CO~-PLE)CUTf OF F~ -~Dc-io~r;-3 A TEST.

T}~ CURRENT FAA F ~4~BILITh’ TEST, W1~~CE CONS ISTS OF SUBJFX~TD~G A

VERTICAL SNECTo:IN ~~ A U T T UN 3JRUTT- FIA~ F , -FRD.~ RIDY kDDREI SES TEE

IGNITABTLrn AND sEIY-- ;~~rFG~T~~]J~i FEATURE OF A W~TZRiAL. HC~ EVEB, IN AN

-~~~~~ r 
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IN’r~~rSE CABfl~ FIRE FLAME SPREAD RATE AND 1-tEA T EVOLU TION ARE FROMBI~’ ~~}::

MORE Thff ~ PT&NT FLA1~~~BILITY CHARACTERISTICS. T}~~3E~ MAY BE FIkDII~ ~TI~SLT~ID

WITH OT1~~~ TEST METHOL~~: E.G., THE RADIANT PANEL OR THE OHIO STA TE

APEARATUE . THE Ln-Trn~ O)ü’CEN fl~D~~( TEST FAVOR~~ BY NASA ALSO kIDLE~~~ES

IGNT TA BILITIf AND PROVIDES GREATER DISCRDrn ATION THAN THE VERTICAL BUNS EN

BU~~ ER TEST FOR THE MORE FIRE RESISTANT CABB ~4kTERIALS AND ESPECIALLY

ADVANCE ) OLYMERS . THIS URCO~’ffNG FISCAL YEAR WE ARE SCH~~UIED TO CO~-I~APJ-~

THE PERFORWiNCE OF VARIOUS CABTh M~TERIALS,ALREADY TEST~~ W ITH THE PRESENT

FAA FIAI-24&BIMTY TEST , WITH THEIR PERFORMANCE USII’~3 TI-tB MORE PROGRECS IVE

TEST ~-Tl’HOI~ JUST NOTE) . BY CO~~ARI1~~ TH~~ E DATA WITH ONE ANOTHER AND WITh

FUII,-.SCALE TEST RESULTS , WE HOPE TO GET A ~~Tl’ER GRASP OF THE NEED FOR

D~~~OVID FIA~~~ BILI 1? R~~UIATIONS AND THE AVAILABILI TY OF TEST ~~~ HODS TEAT

CATISF~ TI~~~E NEEDO .

THE WORK ON FLASH FIRE HAS BEE~ CONDtX~T~
) INT~~ .ttT~r~rrrIX OVER TIE PAST

5 YEARS UNDER AN BTERAGE~~’Y AGRZE~-!ENT AT THE RrREAU OF STANfl4.RIXI .

SLIDE 1~2 - (FlASH TIRE CELL)

A FLASH FIRE CELL WAS DEVEIJ)PED AT N~~ . THE 1-LITER, I’IREX APPARATIJS

CoNSISTS ESSENTIALTh~ OF A R~~OVABLE SAMPLE HOLDER , EL~~TRIC FURNACE, AND

SP~RX IGNITOR . IT HAS HEEN DET~~ -~~’~~ THAT THERE IS A CPJTICA]- SAlTLE

WEIGHT AND FURNACE T~ ’PERATURE RB~UIRED TO PROIXEE A FlASH FIRE. A FINAL

P~~~RT DRkFVT CONTAINING TI-tB EVALUATION OF A3JUT 25 TYPICAL CABIN MA.TERIALS

TI: TI-tB FLASH FIRE CELL AND MORE FVN~~
}

~~ TAL S~~JD~~S CONDUCTED TO GAIN A

~~TTEB ~~~~TSTANOTNTJ OF THE FLASH FIRE I~tBCHA ~1~~S SC}iI~DULE ) FOR N~~Cr

I V - h



I IN C~~~ AREA OF S - 3 ~~ - TS I3US , TI~~ STI”OA TICN IS I:C T A~ PRESS~ ::O

F A ~-C-~~O 1::TY . WE FElL TI-i UI~ ~ -flEY CI~J1HE II~ iT~ PFJ-~ LUS CESGIN IS A

Ti~~T ~-SffHeD FOR SC i-~~~~CLT: -OUT FO FECIALLY s o y  ni-J~r~ ~-~~T:-~ ~~~~~~~~~~

BASICALLY CONOISIN OF A 18-CUBIC-FOOT ClOSES W)X , CGU TBO::J : : sounc:: OF

:~~:lAN: ~~kT TJD YIA: So, 3 —lUTE-SQUARE . SF:-XE05: T~LEB AND UTE TI-CAL

I N C - E F  FOB CONT INUOUSLY !-G ASUBTIJG LIG UT OE~ CTPATION CREATED BY TI::

PRESINC E OF S~ CDKE . HGdEVER, WE PLAN TO TRY SOME D-~ ROVE?~ i’TS NOTA BLY A

HIG}i-SA~~ B Rm IAUT JE7~TEF AND A HORIZONTAL SEECEGI: HOLD ER , DC HO-F:- - TEAT

THE Ci~~~~EI~ WILL DTB: TE THE CAPABILITY OF TIE CHAMBER FOR PREDICTING C:-s~}E

LEVELS r : FULL— S CA £ FIRE .

OUR FOR TS 0V 0-. TI~F lAST YEN YD’JO B.4UE lY~~~ cO::C ICURATED DC TIE

AREA CF CU~~ TUTON :O;UC:TY . NATEC UA C- RIS’JEC-Ti-D TO S U L L F A STI-~FLE ,

QUI CI , AND TN~~O~ETN~~CE FLED DEICT FOB SCR TINL U ?-~~TERIALS PRODUC ING COPIOUS

AO~~ )U~~~~~~~ OF TOXIC GAS l~~~SSIONS . THE I-G~ SUO}I CHA~~ER IN C0’-2INATIOU wr~~
COVJ~~~CIA L GAS DETIISTOR TUBES PS- ED FOR INIJUSTELAL }ü’GIENE HE&SURI~~~ TS

S~~~-~~~ THE OBVIOUS SOLUTION . IT SHOULD ~~ ~ ASI~~ D TEAT THERE IS I:o

STANDARD TEST ~-TThCC) IN THE U . S . FOB THE CCM &N TION TSXIClUf OF SOLIL

MkTERIALS. WE DEL~~~3ThA TED TFL&T THIS APPROACH HAD SO~~ MERIT, RJT WE ALSO

DISCOVERED PROHElUTTTF DEF:C:ENCTES.

A~~)UT A ~T R  AGO A C(D-GIF TICN TOBE FURNACE IN CO~~ flZATION WITH SPEX IFIC

GAS AJ~~LYSIS P C ~~TBTIl- C WAS L:-DCSS rRATE~ TS RE A MORE ACCUBAT : AND

REREATABLE TEST METHOD. FURTHERMORE, THE TJBE FURNACE COULD BE EASILY

INCCREORcTED TIT~C A:- AUrY~: TOXICITS TES: , ~-BfTCE ~T BECA~ L co:-’VIUC• ED WTIJLD

V -
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HAVE TO BE AN ESSENTIAL PART OF ANY CRE)IBLE TOXICITY REDULATION -

ABOUT A YEAR AGO , A COC’PERA TIVE STUDY WAS NTTIA TED AT NAPIr AUC CANT IN

UTALUATE 75 CABIN W~TERIALS USING A CO~~ JSTION TUBE FUIJ~ACE TO I’[BCLY :L

THE MATERIAL. ThE ~-~ JOR Dfl’FER~~CE FLl’WE~~ ~rE ~.4O RESECTLY-CD~-TIETI:

ERFORTS WAS THE END FRODUCT : AT P.YEC TOXICITx’ WAS INDICA TED IN TEF~~ CF

— THE QUANTITIES OF SELECTED TOXIC GASES , WHILE AT CAr-if , ‘1~xlcYEY WAS

MEASURED BY KXFOSTNG ANIJAAIS DLEErTLY TO THE ~-~~TER LA S OO~-J ’p5~~Ir :: FR C :Yr CC .

SLIDE ~/L - ( rZAFES COr~~JSTION TUBE SETUP)

THE NEXI SLIDE IS A PHOT00RAPH OF THE CO~~USTION TUBE SEYJI AT NAF}XT -

THIS SYSTEM WAS DESIGNED TO FACILITATE THE COLLEC TION OF GAS SAMPLES TB TEE

~~FLUZI-~T STREAM FOP SU~~EQUINT QUANTITATIVE ANALYSIS . A 250 M SAME BE IS

ECC~-~~3ENT FOR 5 ~-~~ C~~ES IN ~~E T~~E ~~~UACE , ~~~ Is PRESET AT A CCES~~ NT

TI2~~~~A’ruRE OF 600°C. AS THE SAMPLE IS DI-EOMBOSED, A STREAM OF A:E FL-S~I~ S

AT 2 LITE~~/?m~’UTE CARRIES THE COMEUSTION PRODUC~~ INTO LIQUID-FILLED

F~ ITTED fl~TIr~lERS THA T COLLECT THE TOXIC GASES OF INTEREST. AFTER

CD MET.ETION OF THE BURN, THE Th~PINGERS ARE DISCONNECTED AND TkKI~ INTO OUR

~~~~~ LABORATORY AND THE CCCTENTS ANALYZED IN ORDER TO QUANTITATE TI-i

BUTEL OF TOXIC GASES . ~~TA ABE USUALLY RE~~BTED IN TER!-~ OF r-ifLLIGRA1~~ OF

GAS PER GRAM OF SAMPLE .

SLIDE 1~5 - (ToXIc GASES MEASURED AND~ METHODS OF ANALYsIs )

A LIST OF THE TOXIC GASES MEA SURED AND THE METHODS OF ANALYSIS IS

SHOWN or: THE NEXT SLIDE. CItE r-T~HODS OF ANALYSIS ARE SPISIITI’ YE

I V -
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I. E . ,  OTHER GASES : - i ~~::T IN N-C C0-!IUSTN ’ ~I XNJRE ~~ N ::

n~~~~ED~O;cE ~~~ -x’~~; c~ y-~:~~: C I T : G A T J S : ; S  .~~~~~~~~ :-: ~~~~~~~~ F ~CIYEI AE~ A

-~~ B:rE OF CI-~ CN T E C A S  CO -S ~S~~’T~ N -S- F NC ‘.551 - -ES CAl ‘ L J ~ , ND-.

GASES SELEX TED FO-l-. ANAL Y SI S ~TT- EI. CDG’EETED ~1Y~ BE THE HA ~~ B ‘S’F CIC’TOPi’ DC

THE OVERALL TO)aCr ’CY CF ANY CACIN HA TEE LttL . CAFJ—C ESE :C DE ~AE SFU -S’TF:-

RECAUSE IT IS lEO: ‘X ~EL WEE:: AN Y CEIYJO ~~~~~~~~ IS i~NED AN T IS USUA l NY

:-ios: ArCs oAs’r CE:Jc SPEXJ EI’ . ~-S’DHOGE’ - CTYATJIN WAS SELi STED 101BOCI: OF

ITS }D(TR~ -’LEI2i I’~Xil C EAT~JEE ANC ) FE}D3LT~CE IN THE DEc or.~~ sINIuT: PFOCU N’D OF

SC~~H cor~-~or~ NTTROOEN-CCCTAINIEG CABIN WESEPIALS AS WOOL, NYLON, MOf~ CRYLIC ,

AND URETHANE. HEDIl~~ F1 FLUORIDE IS A MACOR D~~ O~~~OSITI ON PBODIXT OF THE

TEDIA R FII2~ FINIS1-tE~ ON ?~VDST FANELIBG USED IT) CABIN INTERIORS . THE

hCNA IN ITJG GASES WERE SEINDT CI) FOP SD’ifIM. EFASOTS. .

IT: CECHE DC IC -NA CL OSiS -N-CS SIC’ INICA~JE -CF THE DCXIC (lAS ‘ ‘~~~~‘~~~~~

Wl -:AVE BEEN TEYCIB T~ CCHEE TATF IPSISTO ITATA WITS ANT’AL TC;GCITf G A T A  FECE

CAME . STT :-IE THE H- Il-IN TAL TEDC EYJPHE- AHE VEST: SSlMfl~ THIS ET~~RCIS E IS

F (N t  NECI~T SAEY AH2 VA LED.

SLIDE !:E - (CoRR~IATIo:: OF GAS ANA LY SI S AND TO)~~:ITI’ )

THIS SLIDE CC:;TA ITrS A PRELD-IINARY CCRFELATIOS FOR FABEICS ~~ SED o:; A

NON -STATISTICA L AFTENA CT-l. THE ORDINATE IS THE RF~~IFROOAL OF TI—I TIlT CF

I;CAJACITA C ION, OR TI , OF ETTE RATS HEASURED AT CAT-fl (DR . SNITH WILL HAVE

MOLE TO 5 E V  AF-~OUT NTI S ENL-}~O TNT ~~~S -C-ITT~ , AND THE ABOCISSA IS A EHEIVED

~~TiATION COWIA IN INI THE QUANT I TTIL OF HCN , CD , AND HCT MEASURED AT NAFaT .

NOTE THAT EA CH CAN MUST IT. VF ,IGi [ED DIFFERENTLY. ~ BY ANALYZING TIfF :ATA ,

DR. S IiJRS ECT~ AT NAF~X HAS SETS; ABLE TO CORRElATE THE TOXICITY C-F FAITICS

I V  -
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VARYING CONSIDERABLY CIT CEl~}flCAL CC~-:J~~SrrICN IN TTDLO-~ C-F HE ND-SO. DNA .

GASES ( OF THE HUNDREDS FSCD’JCED-). SD~~IATT CORRElATTSTT FOE TEL Il-S. T -

(OF TItE 75 MATERIALS SAUl-. YET TO BE ANITH -PTED .

2D)aon? ~~FORTS AT NAF!~XT IN THE NEAR FUTURE TBULCLE : (1) AN CIT-.-

STA TISTICAL ANALYSIS OF THE COI~~’ARISOH B~~WEEN NAFHT TOUTS SAD I-CATS TRIO

AND CAT-fl AND4AL TOXICITY ~~ TA ; (2) ID~~TIFICATION AND c~IA:JIrIGATI:5: OF

DOME]TANT TOXIC GASES FOR ?“AT~~IA IS WHOSE TOXIC flY is TJNEKPIANCAFLE CI. ~T

CF THE NINE SELECTED TOXIC GASES : AND (3) SUPPORT FCF. FULL-SCALE CA LON -

TESTS .

OUR POLICY IS ALSO To ACCEI~’ R.~ IYESTS EDO:-: IBDUSTs: ATE C-N~~ GO’STS:

AGESCERS TO PERFOP]~ FIAT-~4kBILITY, SMOItE, AND TOXIC ITI’ TESTS -CS NED

MATERIALS THAT r-~ GH’r FIND APPLICATION IN CABIN INTEDIDET - IN THIS MAT S --

NAFFXT AND FAA CAT : TH2~.A IT - A~~EAST OF’ THE STA TE-CF-CITE -NP’S IT , NIT-I To ::f J

MATERIAL DE EIA)IT TETJS .

IN TIE AREA OF FELL-SCALE CAB11~ FIRE TESTING , TEST PHASES JUTE PS~

SE- ’ COT~P’LETED DS,TNC C~NCEFTS DESIGNED TO INCREASE ENCAIT TIlT FOR

PASSET~ ERS LURING A POST-CRASH FIRE. THE FIRST CONCEHT STUDIED WAS TEl-

USE OF CURTAINS AND/OR PARTITIONS FOR COMEARTMENTING THE SPREAD OF l[ET-~ 
-

ST.~ KE, AND TOXIC GASES B; THE AIRCRA~~ CABIN, AND THE S~~~OIm WAS THE CC

A GASEOUS FIRE ~ CTINGUISHD-~ AGF~T, HALON 1301, IN CO~~ATING CABIN FITS

ORIGINATING EITHER WIrHIT: OR OUTSIDE THE AIRCRAFr . tXT -~ FESETAGES WETS

USED AS TEST ARTICLES FOR THE ‘IWO PROGRPJV~~.

THE cor.~ARm~TrrATIoN WORE WAS CONDUCTED USB~ URETHANE SEAT FOA1~ 
}

WTTI( AND WITHOUT SIl&flAT~~ CABIN WIND DRA?TC MID INCORPORATING VAEIN’T C

pABTITI0N/cu?TAITT P151055 TO DIVID E TIE CA?N~ II ~~ ThL CC~-Tf SIT’S flAw

EQUIVA LERT 2200-CUBIC-FOOT VOLUMES . MEANC -S~~I~ OF TD-~PERA TrTRE, S:-~~

(LIGHT REDUCTION), CAR~DN T~rNCXIDE - , AND ,,)cfcF:N WERE TA~~D: CI: r~ ’rs

I V - 10

— - --- - -~~ 



CO:fl’AEST-S-OSr. TENI-TI’-ST’TEN TESTS ~1GIC CONDUCTIE RAN GIN G FRC -I- A FELLY OPES-

CA BIN TO A FAFTTT IOIDTS CAirn; WITH A U rLI~ CILU T~ AND TJd’T-T--SHUT CTJPTJ.N~.

T~4(O SLIDES -- SLIDES ~r7 AND 8 - (co~s~ rnp~~’r.ATIoT; TESTS B; FR00RESS)

THE TEST RESULTS INDICATED THAT TEN MORE TIGiCOLY SEA LED CI(O~ ~~PTITIST AND/DR

CT TTA ITT , TIE GREATER WAS CItE PR O TECTION FF01-I TIE SPREAD OFA G IVEN AI~~JNG Dl

HEAT , SMOKE , OARKC ; l-~CNC)fFD E , AND DEPLIlTSO:: OF OXY G EN . TIfF RESULTS A TD’

INDICATED THAT THE USE OF CO~~APTl-52 TAT IDT: I-~~Y A LTER THE CO~~~JSTIC-I:

CHARACTERISTICS OF A FIRE. IT; A SMALL ENCLOSED AREA , CREATING MORE

OF C0!.~~JSTION ON TIE FROT~~TED SIDE WHEN AIRFL(T~ IS INTRODUCED. HC~4EVER,

IN ?.DST CASES , TIE CHA NGE TN SURVIVABILITI? CONDECIONS ON THE PROTECTEN SIDE

OF THE PAPPI:’TCT: ~P NDIT AI~CVT B’S REDUCING TEE OPENING USUALEl EENREOND ANY

INCREASE IN ST-tE E AND TOXI CITY ON THE FINE S IL-E .

THE USE OF RATASN 1301 WAS EVALUATED AGA INST AS INTERNAL CABIN FIRE

AND Al; ENTUPSAL Ff~N FIRE F~~THTRATING TEECTYGH A t~)OR OPENING INTO TI-B’

FUSELAGE. AGAIN IT SHOULD BE F~-THASINED THAT ~DTh FIRE COND~ CIONS RElATE

IX) POST-CRASH SITUATIONS. THE CABIN AGB-Cr DISPENSING SYST~ 4 FOR HAIDN 1301

WAS OF A ~.DDUIAR, HIGH-RATE DISCHA~~ E DESIGN AND DEVF1OFED AT NAFFT PRIOR

TO THIS PR00RAM.

TIfF IITTRTJTTUSrATIOT; WAS SIT-STAR TO TEAT USED r; THE CDI-SARN-INTATIOT:

FRCGRAT1, WITH TEl ADDIT O’ OF INFRARED 1301 ANALY~~RS AND SANPLING PROBES

FOB COLLECTING TIE MAJOR DIXIOMFOSITIOT; PRODUCTS OF 1301, NA~~~Y , }ftmR00CI;

FLUORIDE AND IND-POXGETE TT1OT-NDE.

SLIDE 4~9 - (FIRE TN CA STS: )

___ 
Ali~
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AGAIN URETHANE SEA T FOAM WAS USED AS TIlE FIRE LOAD. T1lE MA T?; OBJ}ETIVL c~

TIlE INTERNAL Ffl~ TESTS WAS TO D~ T~~ml HOW TATE THE AGENT CI’N~D RE

USED D’JiUT~ ThE COURSE OF A FIRE AND STILL INCREASE ESCAPE TINE. TITCI-REcIJ -

THE TESTS WERE RUT~ WITH VARIOUS FIRE RUB; TD~fS AND ~JSEMGE CONFIGURAT ICTE ,

I.E ., EXITS OPEN , EXITS CLOSED, MID EXITS CLOSED AND THEN OP~~ED AFTER.

AGENT DISCHARGE. A 5- PERCENT MIXTURE OF 1301 WAS USED TN ALL CASES . TIlTS

‘JA S ADEQUATE TO SAFELY EXTINGUISH ALL INTERNAL FIRES UNDER ALL COI~TIGURA-

TICIT STUDIED WITHOUT E)~~~ DThG TIE HAZARD LD.~ T FOR HALON 1301 DRECIOORETIOI:.

THE RESULTS OF THE INTERNAL FIRE TEST PHASE SHRED THAT IN ORDER TO

Trn;B .ffSE HE cOrICENTRATIONS, THE ED~E SHOULD BE EXTINGUISHED WHEN ITS SIER

IS AS SMALL AS POSSIBLE AND PRIOR TO THE OFENB~ OF CABIN EXITS . IN ORDER

TO REDUCE HE CONC ENTRATIONS , THE CABIN E)G~TS SHOULD RE OPENED AS SOON AS

TIE FIRE IS EXTINGUISHED. THE ONLY ADVERSE TEST RESULTS CCC’JRREE- VINCI A

SCTTCI-: MALFUNCTION , CAUSING HALON 1301 CONC ENTRATIOND LESS THAN THOSE

:?ERDED TO EXTINGUISH A FIRE AND RESULTED IN DANGEROUS HE LE’~TEL~I.

SLIDE #10 - (~~~~~~NAL FUEL F~~~ AT ENTRANCE DooR)

TIE EXTERNAL FIRE LOAD CONSISTED OF 3 CALIONS OF JP-1I n; A 30- BY 36-n:CF:

PAN PLACED ADJACENT TO THE OPEN BEAR ENTRANCE DOOR OF TIlE TC-7 FUSElAGE .

AINFIOWS BE’IWEEN 2 TO 10 ~~LES PER H~ JR WERE DIR~~T~3) ON THE ~3PIcING FUEL

TO CREATE FMJ~lE BENDING IN’IO THE OPEN DOOR. THE RESULTS INDICATED THAT THE

L~ ZITH OF PROTECTION TD€ FROM FLAME P~~ETHATION TIlRO~Y~H AN OPENING WAS

STRONGI2( DEP~~DENT UPON EXTERNAL WIND COW)rI’IONS. FlAME P~ E’~ ATION WAS

CONTROLLED FOR UP TO 3.5 MINtJTES WITH ZERO WIND : ~ JT WITH A W IND OF AS

LI’ITIE AS 2 MPH THE TD’E WAS REDUCED TO LESS THAN 15 SEXIONDS . HE

IV-I.?
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WERE PAPIDIX REAC I-~~~ INSIDE THE CABIN : CONCENTRATIONS RA~~ ED FROM 60 pp~

WITH NO WIND TO ~OC P~~-~ WITH A 2-!~ ’II W END.

AN ~~FORT THAT HAS REIN TN PROORESS CONCURRENTLY WITH TIE WORK JUST

DESCRIBED IS TIlE BUILDUP OF A FULL-SCALE FIRE TEST FACILITY .

SLIDE #11 - (C-133 AIRCRAFT)

SLIDE #12 - (AIRVIEW OF THE NAF~~ R&D FACILITf )

TIE FAC ILITY IS CENTEIED ABOITNT THE MODIFICATION OF A C-133 FUSElAGE TO

SThIUIATE A WIDE-PODIED CABIN AND TO INSTRUMENT THIS AIRCFAFT SFFX U’ICALI2f

FOR CABIN FIRE TESTING. PR0~T~~TS WITH THIS TEST ARTICLE W ILL RE DESIGNER

TO R~~ATh TEE FERFOPC-~ NCE OF ~~THRIAI~ r: A REAL FIRE WITH W}~.T IS

?-~EA S’JRED if THE IAI~)RATORY , AND \T T:CREASE CITE UND P.OTCJTEING CF TITE

CHARACTERISTICS OF A CABIN FIRE. TIlE OCNTEALL VOLU1~~ OF THIS TEST ARTICLE

IS PRACTICALLE FOUR TD~ES GREATER TIL-~N ANI AIRCRA~I USED IN PREVIOUS FULL-

SCALE CABIN FIRE STUDIES ANf~HERE AND WILL ALIDv~ PROPER EXPJ~flZATION OF THE

TRANSPORT AND DILUTION OF HEAT , SMOKE, AND TOXIC GASES IN TIE IA~~ZE CABIN

SPACE UNDER REALISTIC FIRE CONDITIONS.

GLIDE #13 - (SKETCH CO~~ARING CABIN VOLU~~?S OF X-10 WITH C-133)

SLYID #114 .. (F~Jn~IsHINc 1IDCKUP IN C-133)

THE ~JLY OF NAC~E~ ACTIVITI REIATLD TO CABIN FIRE SAFETY OV~~ THE NEXT

SEVERAl ‘~TAPC’ IS EXITEOTINT; TO CENTER ABCVND TIlTS UNIQUE TEST FACILITY .

I V - 1 3
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SLIDE ~15 - (LIST OF nrrt.mE PRoGRAz~~)

‘r~~ N~~~ SLIDE SHOWS A LIST OF FULL-SCALE FIRE ‘rEST PROGRA~~ FROFOSED FO~

TillS FAC ILITY . AGAIN TIE PROJECTS ABE RElATED TO THE POST-CRASH FIRE.

EXTENSIVE FUTURE REX~UIRfl~ENTS FOR FULL-SCALE FIRE TESTING WILL

HOF~~’ULLY RE P~~FO1~~ED IN A FIRE TEST FACILITY PRESENTLY UNDERGOING AT :

ARCHTITnTTJRAL AND ENGINESBING STUDY. THIS FACILITY WILL ELflT~ATE FAWI~~~

MEIENT WIND CONDITIONS DURING TESTING AND PROVIDE A CAPABILITY OF

~A InTAINfl1G A~~ OLUTE CONTROL OVER THE CHARACTERISTICS OF A FR~~ -KT~~m~G

POOL FIRE AND ALSO PER~~ T THE PREPARATION AND COND~~ T OF CABIN FIRE AND

CRASH-FIBEPIGHTING STUDIES ON AN ALL-WEATHER, YEAR-ROUND BASIS.

a

IV- 14
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DR. SMITH ’S PRE SENTATI ON

In November 1970 a charter aircraft crashed resulting in the death of

46 military personnel during the post—crash fire. AA C— 114 received

tissue from 19 of the victims and , for the first t ime , looked for the

presence of HCN in the bodies. This resulted in extensive detective

work because they found no traces of HCN , but a limited amount of CO

was found in one of the bodies , which indicated tha t the victim died

on impact. They found tha t one tissue sample was high in CO. but did

not contain }ICN which indicated that this person could not have died

inside the aircraft , but probably died in the vicinity of burning fuel.

What do these values mean? The presence of CO and HCN are targets of

opportunity. When they are measured , we do not have to provide for

background level.

A cooperativ e study with Wright—Patterson scientists to determine other

gases which might be present during a fire was initiated ; the results

did not give much to go on.

Animal studies were initiated in which an attempt was made to measure

time to incapacity rather than the more crude measurement of waiting a

set length of time and then counting the number of dead animals. This

has set a trend in the industty . There are two main facets of this

experimentation: (1) CO and HCN are additives in toxicity and the results

can be extrapolated for man by using a formula which takes into consideration

body size and respiratory functions. Dr. Smith supplied charts with his

presentation which further explain studies which have been done .

~V-1, 5 (and IV-16)
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I r ep - i  r ed  b y t h e
( r d  i~~p O r t  Air~\- ,rt h i tit -~- s C j m n i i t  t i - i -

f t h e

Aero~~pacc Indu stri es Associatj n

l’ rt- .--e nted by
R i c h a r d  Os t lund

THE FAA , A N I )  THE U \DU S T RIE S  W H I C H  T H E  I-’-\ .\ R FOI  LATE , I- I A V J I

CONILINED T HE I R  TALENTS THROUGh OUT TIlE YEARS TO E N S U R E

T H A T  THE SAFEST M O DE  OF T R AN S P O R T A T I C ~~ E V E R  DEVJ S }- T D L V

.\ I A N  IS A\ - ’A I l . A  L L F  TO THE F L Y I N G l~ U H U G .  THE E F F O R TS OF

THESE O R G A N I Z A TI O N S  HAV E ALSO A S S U R E D  A C O N T I N U O U S  A N D

S I GN I V I C A N I S E R I E S  OF J \ 1 I R O V I -~M 1- TN TS IN THE .-\ P EA OF C A P N

S AF E T Y .  Sf l\ I E  SPECIAL I N T E R E S T  GROUPS C O N f I N U E  TO CON I -

P L AIN  THAT N OT E N O U G H  IS B E I N G  DONE , -\N D  IN THEIR COM-

PLAINTS SEEM TO IGN~~R E  THE T R E M U N D O U S  A D VA N C E S  OF T H E

PAST FEW YEARS A N D  THE E N I S T IN G  O N - G O I N G  I~ R O G R A\ I S  B E I N G

CARRIED ON BY THE G O V E R N M E N T  AND I N D U S T R Y G R O U I ~ S

REI-~R E SL N T E D  H E R E  TODAY .

THESE SPECIA L INTEREST G R O UU S  SEEM TO CONSIS TE N LY

ADVOCATE CHANGE W JI 1IOU T PROPER C O N Si D E R A T I ON  OF THE

E C O N O M I C  IMPAC T V E R S I  S D E G R E E  OF I M P R O V E M E N T .

E C f lN O M I C  I M P A C T M U S T  BE :\ C O N S I D E R A T I O N  IN R U L E  M A K I N G

A C T I V I T Y .  W E  HAVE R h - ; V h 1 -  W E D  THE H U L E  M A K I N G  O1- THE P A S T

T H I R T Y  Y E A R S  IN  TI-IE A R I - A 01 I N C R E A S E D  C- \  D I N  SA l- I-~TY.  I i  IS

INTERESTING T ( I  N (  i i -  T H A T  A M V \ D \ i T - N I’S TO F I l E  R U  LE S  .-\R F

—
O C G N R R ! N G  W I l b i  I N C R E A S I N G  l - R E Q U I - ’\ C Y .  TI-IF N T J U L E R  OF R U I . h-
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C IA NGET S PER YEAR IN THIS A R E A  DURING THE ~ AST 10 Y E A R S

IS F~L E V E N  TIMES AS HIGH AS THE FREQUENC Y OF CHANGES

R E T W E E N  1945 AND 1~~t 5 . WHILE THIS TREND IS NOT A L A R M I N G ,

AS IT SHOWS AN INCREASED AWARENE SS OF THE NEED FOR TM-

}‘ROVEMENTS THA T DID NOT EXIST 30 YEARS AGO , IT IS A MATTER

OF SOME CONCERN WHEN WE CONSIDER THA T THE AIRLINES -

DURING THIS SAME 10 YEARS - HAVE SUFFERED THE MOS T SERIOUS

D I F F I C U L T Y  IN THEIR HISTORY DUE TO FINA NC IA L PRESSURES A N D

FOREIGN COMPETITION.

THE MANUFACTURERS , THE AIRLINES , AND THE PUBLIC A L L

SHARE THE DIRECT BURDEN OF COSTLY RULE CHANGES. THE

TRANSPORT CATEGOR Y AIRPLANES C U R R E N T L Y  IN PR3DUCTION

GENE RALLY COMPLY WITH THE C U R R E N T  FEDERA L AVIATION

REGULATIONS THAT GOVER N THE MANUFACTURE AND INSTALLA-

TION OF CABIN SAFETY RELA TED ITEMS. THESF A I R C R A F T  HAVE

DEMONS TRATED COMPLIANC E WITH NEW FAR Z5 , AMENDMENT 15

WHIC H REQUIRED A SIGNIFICANT REGULA TORY INCREASE IN C A B I N

SAFETY.  RULE CHANGES SUBSEQUENT TO AMENDMENT 25 - 15

HAVE ESTABLISHED ADDITIONA L REQUIREMENTS FOR SPECIFIC

SEGMENTS OF THE AIRCRAFT MANUFACTURING INDUSTRY.  COM-

P LIANCE WITH THE NEW ADDITIONA L REQUIREMENTS HAS BEEN

DEMONSTRATED; IN MANY CASES , BY THE AIRCRAFT M A N U F A C T U R E R

• t-~RIOR TO ISSUANCE OF THE R U L E .

V-2



THE EXPERIENCES OF THE PAST FEW YEARS HAVE SHOWN US THAT

V E R Y  C A R E F U L  CONSIDERATION IS RE QUIRED PRIOR TO IMPLE-

MENTATION OF F U T U R E  CHANGES. FAILURE TO DO SO MAY

RESULT IN THE GREATER BURDEN THA N OUR GREAT INDUSTR Y

• CAN SUSTAIN.

OUR INDUSTRY HAS HISTORICALLY BEEN S E L F - R E G U L A T O R Y  AND

THROUGH ANALYSIS OF SERVIC E PROBLEMS THIS SELF-REGULA-

TION I S A  CONTINUOUS WAY OF LIFE THA T ASSURES LOGICAL ,

ORDERLY IMPROVEMENTS IN THE PRODUCTS WE MANU F A C T U RE

OR OPERATE. THIS PROCESS RESULTS IN A FIERCE COMPETITION

FOR THOSE TWO RESOURCES OF WHICH WE ARE ALL LIMITED - -

TIME AND MONEY. OUR FUTURE EFFORTS MUST UTILIZE THESE

RESOURCES IN THE MOST EFFICIENT MANNER. ONE WAY IS TO

FREE RESOURCES WHICH ARE NOT C U R R E N T L Y  BEING U T I L I Z E D

EFFECTIVELY.  I SPEAK HERE OF A NEW APPROACH TO CERTIFI-

CATION OF AN AIRPLANE UTILIZING ANALYSIS AND COMPUTER

SUPPORTED PROGRAMS TO DEMONSTRATE THE EFFECTIVENESS

OF THE AIRPLANE EVAC UA TION SYS TEMS , INSTEAD OF COSTLY

TIME CONSUMING FULL SCALE DEMONSTRATIONS .

o EVACUATION BY ANALYSIS

WHEN THE RULE MAKING FOR NPRM 66-26 WAS PUBLISHED ,

NEW DOUBLE WIDTH DOOR DE FINITIONS AND THE R E L A T E D

R E QU I R E M E N T S  FOR DEMONSTRATIONS OF THE SYSTEM

V-3



EVACUATION CAPABILITY PROMPTED THE AIR F R A M E

MANUFACTURERS TO INITIATE INDEPENDENT B U T  P A R A L L E L

PROGRAMS THA T WOULD ASSURE THESE DEMONSTRATIONS

FOR CERTIFICATION WOULD BE SUCCESS FUL. THESE

DEVELOPMENTA L EFFOR TS WERE INTENDED TO REDUCE

PROGRAM RISK TO AN ACCEPTABLE LEVEL SINC E NO

EXPERIENC E WAS AVAILABLE TO ENSURE THAT THE 90-

SECOND EVACUATION RE QUIREMENT WAS ACHIEVABLE

AND FAILURE TO MEET THE RULE AFTER AVAILABILITY

OF PRODUCTION AIRPLANES WOU LD PROVE DISASTROUS

TO BOTH THE MANU FACTURERS AND THE AIR CARRIERS .

THESE DEVELOPMENT DEMONSTRATIO NS , COMBINED

WITH CERTIFICATION TESTINC THA T UTILIZED OVER

25 , 000 TEST SUBJEC TS IN NUMEROUS TESTS OF PRE-

PRODUCTION AND PRODUCTION HARDWARE , RESULTED

IN A TREMENDOUS DATA BANK ON SYSTEMS AND HUMAN

PERFORMANCE DURING CONDUC T OF EMERGENC Y

EVAC UA TIONS FR OM WIDE BODY JET AIRCRAFT.

DA TA FROM THESE TESTS WAS UT ILIZED IN ESTABLISH-

MENT OF A COMPUTER PROGRAM BY THE FAA AT OKLAHOMA

CITY TO PREDIC T THE OUTCOME OF EMERGENC Y EVACUA-

TION EXERCISES FROM WIDE-BODIED JET LINERS. COM-

PARISONS OF THE COMPUTER OUTPUT TO ACTUA L TESTS

I
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HAS SHOWN THA T THE TEST RESULTS ARE PREDICTABLE

AND VARIABLES SUCH AS THE BEHAVIOR CHARACTER-

ISTIC S OF PASSENGERS AND CABIN ATTENDANTS CAN BE

INPUT TO ESTABLISH A SPECTRUM OF ANTIC IPATED

RESULTS SHOULD AN EVACUATION EXERCISE BE

CONDUC TED.

NPRM 75-2 6  WAS PUBLISHED JUNE 10 , 1975 , AND WOULD

ALLOW COMP LIA NC E WITH FAR PART 25. 803 TO BE

SHOWN BY DEMONSTRATION , ANALYSIS , OR A COMBINA-

TION OF TEST AND ANALYSIS WHERE THE ADMINISTRA TOR

FINDS THA T THE ANALYSIS OR COMBINATION OF TEST

AND ANALYSIS WOULD PROVIDE DATA EQUIVALENT TO

THAT WHiCH WOULD BE OB TA INED BY ACTUAL

DEMONSTRATION.

THE AlA ENDORSES THIS PROPOSED CHANGE TO FAA

PART 25. 803 AS AN IMPROVEMENT TO AVIATION SAFETY.

THE AVAILABLE DA TA BANK FROM PAST EXPERIENCE

CAN BE PUT TO EFFECTIVE USE , FEWER TEST SUBJEC TS

WILL BE EXPOSED TO INJU RY DURING TEST EVACUATION ,

THE RULE CHANGE WILL ENCOURAGE COOPERATION AND

UNDERSTANDING B E T W E E N  ALL PARTIES E A R L Y  IN THE

DEVELOPMENT PHASE OF A NEW AIRPLANE , AND THE

V - S
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TOTAL INDUSTRY AND THE FLYING PUBLIC W I L L  BENE FIT

AS WELL.

CABIN MATERIALS

IN THE AREA OF CABIN MATERIAL SELEC TION , EFFEC TIVE

UTILIZATION OF INDUSTRY RESOURCES HAS NOT BEEN A C H I E V ED .

THE R E S U L T  HAS BEEN DUPLICATION OF EFFOR T AND THE

PROPOSED APPLICATION OF RULES UPON RULE WITH DIFFERENT

EFFECTIVE INCORPORATION POINTS FOR DIFFERENT CHARACTER-

ISTICS OF THE SAME MATERIAL.  FOR THIS REASON WE NEED AN

OVERALL H A Z A R D  INDEX FOR CABIN MATERIALS AS THE MEANS

OF ENFORCING AN ORDERLY ECONOMIC APPROACH TO R E G U LA T I N G

CABIN MATERIALS CHARACTERISTICS.

TESTS PROMULGATED UNDER FAR 25. 853 GREATLY REDUCED THE

FLAME PROPAGA TION CHARACTERISTICS FOR ACCEPTABLE

MATERIALS. THIS INDUCED FABRICATORS TO MODIFY THEIR

MATERIALS TO FURTHER IMPROVE SELF-EXTINGUISHING CHAR-

AC TERISTICS. THESE INHIBITING MA TERIALS GENERALLY PRODUCE

MORE SMOKE AND TOXIC GAS WHEN LOCATE D IN A FIRE ENVIRON-

MENT THAN THEIR UNIMPROVED PREDECESSORS. DUE TO

STA T E - O F - T H E - A R T KNOWLEDGE , QUALIFYING TESTS HAVE BEEN

• PROPOSED AS A SERIE S OF SEQUENTIALLY APPLIED ‘SCREENS

THAT WOULD ULTIMATELY RANK A MATERIAL FOR ITS COLLECTIVE

A C C E P T A B I L I T Y .  U N F O R T U N A T E L Y , THESE SEQUENTIAL TESTS

V~ 6
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WOULD NOT CLEAR THE CONFUSION WITH REGARD TO THE

RELA TIVE HA ZARDS OF FLAMMABILITY , SMOKE , AND TOXICITY.

AN INTEGRATED TEST ME THOD CAPABLE OF COMPARING A

M A T E R I A L  FOR ITS TOTAL COMBUSTION HAZARDS IS NOW TECH-

NICALLY FEASIBLE . RELATING THIS HA ZARD INDEX TO A SPECIFIC

FIR E SCENARIO IN A MODER N AIRCRAFT WOULD RESULT IN

MATERIALS IMPROVEMENT WITH BALA NCED H A Z A R D  EMPHASIS

(A BETTER INDEX WOULD BE A BETTER MA TERIAL) .  THIS INDEX

WOULD RESULT IN A SIMPLIFIED TEST METHOD SUITA B LE FOR

MA TERIALS PROCUREMENT.

THE AlA IS INTERESTED IN THE PAR TICIPATION IN A JOINT TASK

FORCE LEADING TO DEVELOPME NT OF AN ACCEPTA B LE H A Z A R D

INDEX AND STANDARDIZATION OF TEST METHODS .

SMOKE PROTECTION

DISCUSSIONS IN THE RECENT PAST HAVE RESULTED IN THE PROPOSED

RE QUIREMENT FOR PROTECTIVE SMOKE HOODS FOR USE BY PAS-

SE NGERS AND CRE WMEMBER S DURING AN EMERGENCY.  WE HAVE

SERIOUS CONCERNS THAT SUCH DEVICES WOULD RESULT IN AN

OVERALL DECREASE IN THE CABIN SA FE TY LEVEL INSTEAD OF AN

INCREASE SUCH AS STATED BY PROPONENTS OF THE SYSTEM.

TYPICAL C OMMENTS BY FAA RESEARCHERS IN THE PAST R E L A T I V E

TO EMERGENC Y EVACUATION HAVE INC LUDED~
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o “ESCAPE FIRST - - -  LOOK FOR FIRE A F T E R W A R D S !”

o . . . “ IN LAND EVACUATIONS NO DELAYS SHOULD BE

IMPOSED BY REMOVAL AND TRANSPORT OF PARAPHENA LIA

DURING THE EVACUATION; WHILE , IN WATER EVACUATIONS ,

SURVIVAL DEPENDS UPON THE ACCOMPANYING EQUIPMENT. ”

WITH THE RELEASE OF NOTICE 69-2 THERE IS ACKNOWLEDGEMENT

THAT AN EVACUATION TIME INCREASE UP TO 8 PERCENT IS

ACCEPTABLE.

MOREOVER , THE NO TICE STATES THA T THE 8 PERCENT “ACCEPT -

ABLE ” TIME INCREASE IS THE RESULT OF “PRELIMINARY ANALYSIS’

OF EVACUATION TESTS. IN ADDI TION , THE TESTS WERE CONDUC TED

WITH BRIGHT PHOTOFLOOD ILLUMINA TION INSIDE AND OUTSIDE THE

AIRPLANE AND WITH TELEVISION COVERAGE IN FULL VIE W OF THE

FAA EMPLOYEES AND THEIR FAMILIES WHO WERE PARTICIPATING

IN THE TESTS. HAD TESTS BEEN CONDUCTED UNDER MORE REALIS-

TIC CONDITIONS THE INCREASE IN TIME REQUIRED WOULD PROBABLY

HAVE BEEN MUCH GREATER.

COMBINING THESE FACTS WITH AlA TESTS RESULTS WHICH SHOW

SUBSTANTIA L DECREASE IN EVACUATION RATE AND THE FAC T THA T

SUFFOCATION CAN OCCUR IN THE HOOD DESCRIBED IN NOTICE 69-2 ,

IT APPEARS THA T THE PROPOSED RULE WAS NOT TECHNICALLY

JUSTIFIED.
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COMPARED HERE ARE SOME SIGNIFICANT ASPECTS OF FAA , CAMI -

CONDUC TED EVACUATION DEMONSTRATIONS AND THE AlA TESTS

CONDUCTED DURING THE AIS CRASHWOR THINESS DEVELOPMENT

PROGRAM WHICH SUPPORT THIS CONCLUSION.

THE CAMI DEMONSTRATION DID NOT COMPLY WITH THE FEDERA L

AIRCRAFT (sic ) REGULATIONS IN WHICH SMOKE HOODS WERE PRO-

POSED TO BE MADE A REQUIREMENT.

o THEY WERE CONDUCTED IN EXTREMELY BRIGHT LIGH T ;

DARKNESS IS REQUIRED.

o CREW AND PASSENGERS KNEW WHERE ALL USABLE EXITS

WERE; THEY COULD SEE OFF-WING DESCENT RAMPS OUT

THE WINDOWS. REGULATIONS REQUIRE THAT WINDOWS

BE COVERED.

o STEWARDESSES WERE STANDING AT USABLE EXITS AT

THE EVACUATION START SIGNAL; REGULATIONS REQUIRE

THEM TO BE SEATED WITH SEAT BELTS AND SHOULDER

HARNESSES FASTENED.

o IN ONE DEMONSTRATION HOODS WERE PUT ON BEFORE THE

EVACUATION START SIGNAL.

o PUBLIC TELEVISION COVERAGE WAS CARRIED OUT IN FULL

VIEW OF PEOPLE PAR TICIPATING IN THE DEMONSTRATIONS.
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THE AlA - CONDUCTED TESTS COMP LIE D WITH REGULATIONS WITH

RESP EC T TO THOSE ITEMS NOTED FOR THE CAM! TESTS. THEY

DID , HOWEVER , DIFFER FROM STANDARD EVACUATION DEMON-

STRATIONS AS FOLLOWS:

o A FULL PASSENGER COMP LEMENT WAS NOT USED.

o RECORDED CRASH NOISE AND SMOKE STIMULI WERE USED.

o ESCAPE SLIDES (OUTSIDE C LOSED DOORS) WERE IN PLACE

BE FORE TESTS.

o THERE WAS NO CREW PARTICIPA TION AFTER EXIT

PREPARATION.

o AUDITOR Y AND TACTILE EVACUATION AIDS AND EXIT

SIGNS WERE EVALUATED DURING TESTS.

THE AlA TESTS WERE CAREFULLY CONTROLLE D AND DESIGNED TO

LIMIT HUMAN FACTOR VARIABLES TO ISOLA TE TRENDS OF HUMAN

AC TION. EIGHT GROUPS OF SUBJEC TS INEXPERIENCED IN EVACUA-

TION TECHNIQUES WERE OBTAINED THROUGH AN OUTSIDE CON-

TRAC TOR. LIGH T INSIDE COMPARISON OF RESULTS OF EVACUATION

• TESTS WITH AND WITHOUT SMOKE HOODS SHOWED THAT IN THE

AlA TESTS SMOKE HOODS SLOWED EVACUATION RATES 30 PERCENT

UNDER EMERGENC Y ILLUMINATION IN EXCESS OF FAA MINIMUMS.
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ALTHOUGH HUNDREDS OF BILLIONS OF PASSENGER-MILES HAVE

BEEN FLOWN SA FELY , THERE HAVE BEEN ACCIDENTS AND

FATA LITIES. A L L  OF THESE MUST BE EXAMINED TO DETERMINE

THE NEED OR ADVISABILITY OF EQUIPMENT TO BE USED FOL-

LOWING AN ACCIDENT. NEW DEVICES PROPOSED IN THE NAME OF

SAFETY MUST NOT CREATE A H A Z A R D  IN THEIR USE AND MUST BE

SHOWN BENE FICIAL IN FA TALITY REDUC TION.

THERE WERE 35 ACCIDENTS WITHOU T SURVIVORS WHIC H WERE ,

AS FAR AS KNOWN , NOT IMPACT SURVIVABLE. THESE , THERE-

FORE , ARE NOT PERTINENT TO THE QUESTION OF SMOKE HOODS

USE. IMPACT-SURVIVABLE ACCIDENTS WHIC H HAVE ALMOST

ALWAYS OCCURRED AT TAKEOFF OR LANDING ARE RELEVANT.

THERE HAVE BEEN 16 OF THESE ACCIDENTS IN OVER 17 MILLION

AIRPORT OPERATIONS . THERE ARE 119 KNOWN OCCASIONS WHEN

FIRE DID OR COULD HAVE BROKE N OUT , BUT THERE WERE NO

FA TA LITIES. THESE ALSO ARE RELEVANT TO THE QUESTION OF

SMOKE HOOD USE .

IN THESE RELEVANT ACCIDENTS THERE WERE 542 FATALITIES AND

MORE THAN 8,900  SURVIVORS. IF PASSENGER SMOKE HOODS HAD

BEEN REQUIRED EQUIPMENT ON THE AIRPLANES IN THESE ACCI-

DENTS , THE SIGNIFICANT QUESTION IS , “WHIC H OF THESE N U M B E R S

WOULD HAVE DECREASED?”
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CONSIDERING THE HISTORICAL FAC TS OF JET TRANSPORT ACCI -

DE NTS AND THE EVIDENC E OF THE AlA EXPERIMENTA L PROGRAM ,

IT APPEARS THAT THERE IS CONSIDERABLY LESS THAN TECH-

NICAL JUSTIFICATION FOR SMOKE HOODS . THERE IS SIGNIFICANT

EVIDENCE THA T SMOKE HOODS COULD DETRAC T RATHER THAN

CONTRIBUTE TO SA FETY FOLLOWING AN AIRCRAFT ACCIDE NT .

CONCLUSION:

A PROGRAM OF SMOKE HOOD RESEARCH WAS RECOMMENDED BY

THE AIA IN JULY , 1968. THE WORK REQUIRED TO OBTAIN FURTHER

DATA UPON WHICH FIRM CONC LUSIONS MIGH T BE BASED WAS

DESCRIBED. AN ESSENTIAL PART OF THIS WORK WAS GROUP

EVACUATION TESTS IN A DENSE , IRRITATIONA L SMOKE ENVIRON-

MENT. LATEST SMOKE HOOD MODELS DO INCORPORATE iMPROVE-

MENTS IN INDIVIDUAL PROTECTION FEATURES THAT WERE FOUND

DEFIC IENT BY THE AlA . HOWEVER , INFORMATION AVAILA B LE TO

THE ALA INDICATES THAT ESSENTIAL TESTS THA T HAVE NOT BEEN

CONDUC TE D INC LUDE THE NECESSARY GROUP EVACUATION TESTS

IN A REALISTIC SMOKE ENVIRONMENT .

CONSIDERING ALL EXPERIMENTA L AND ANALYTICAI~ DATA AVAIL-

ABLE AT THIS TIME , SMOKE HOODS COULD ENDANGER THE LIVES

• OF AIRLINE PASSENGERS. IT MUST BE NOTED THAT , AS THE HOODS

ARE IMPROVED , THEIR WEIGHT , BULK , AND COST SEEM TO INCREASE

ACCORDINGLY. UNFORTUNATELY , THE ECONOMIC BU RDEN DUE
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TO INITIAL COST AND INSTALLATION AND THE ANTICIPATED HIGH

REPLACEMENT COST DUE TO SOUVENIR R E M O V A L S , MAY MAKE

CONSIDERATION PROHIBITIVE . IT REMAINS TO BE SHOWN THA T

THE USE OF THE HOODS MAY SAVE LIVES BUT WILL NOT CONTRIB-

UTE TO LOSS OF LI FE .

IN THESE SAME AREAS OF CABIN SAFE TY , WE ALL HAVE THE

SAME OBJECTIVES. WE ALL STRIVE FOR NECESSAR Y IMPROVE-

MENTS AND HIGHER STANDA R DS. IN THIS VEIN , THE AlA RECOG-

NIZES AND SUPPORTS THE EFFORTS OF THE ATA , AND THE FLIGHT

AND CABIN CREW ORGANIZA TIONS IN WORKING DILIGENTLY TOWARD

IMPROVEMENTS IN C R E W  TRAINING , PASSENGER PREFLIGH T

BRIEFINGS , AND BE TTER PASSENGE R INFORMATION L I T E R A T U R E .

THE FAA IS RECEIVING MANY RECOMMENDATIONS FROM VARIOUS

SOURCES THA T PURPOR T TO INCREASE THE SA FE ’I Y OF AIR TRANS-

POR TATION. BECAUSE INCREASED SA FETY IS SOMETHING WE ALL

DESIR E TO ACHIEVE , THESE RECOMMENDATIONS QUICKLY GET

ATTENTION AND ARE THRUST UPON THE FAA , OFTEN POORLY

CONCEIVED AND OF DOUBTFUL WOR TH BUT WITH STRONG BACKING.

• • EVEN CONGRESS HAS TAKEN JURISDIC TION AND PASSED LAWS WITH-

OUT PROPER INVESTIGATION SUCH AS THE EMERGENC Y LOCATOR

TRANSMITTER ( E L T) .  IN ORDER TO P R E V E N T  R U L E  CHANGES THAT

HAVE LITTLE OR NO POSITIVE EFFECT ON THE SAFETY OF AIR

TRANSPORTATION BUT DO INCREASE THE COS T AND C O N l I LEXITY
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OF THE SYSTEM , A CRITERIA MUST BE APPLIE D TO THESE RECOM-

ME NDATIONS , NO MATTER WHAT THE SOURCE , SO THA T THE

WHEA T CAN BE SIFTED FROM THE CHAFF BEFORE MUCH TIME

AND MONE Y IS EXPENDED .

DR. MC LUCAS , FAA ADMINISTRA TOR , IN HIS SPEECH AT THE

COMMENCEMENT OF THE BIENNIAL OPERATIONS CONFERENCE ,

DECEMBER 4 , 1975 , PROPOSE D CRITERIA TO BE APPLIED TO

PROP OSED REGULATIONS. THIS SAME CRITERIA SHOULD BE

APPLIED HERE TO RECOMME NDATIONS IN THE CABIN SAFETY

SEMINAR.

1. IS IT REALLY REQUIRED?

CAN THE PROBLEM BE SOLVED BY BETTER TRAINING

OR BETTER MAINTENANCE?

2. WHA T PROBLEM IS IT SOLVING ?

THE PROBLEM MUST BE CLEARLY DEFINED , NOT JUST

SUSPECTED OR EMOTIONALLY CONCEIVED .

3. WHAT IS THE ECONOMIC IMPACT?

THE AIR TRANSPOR TATION INDUSTRY IS IN A TIGH T

MONE Y SQUEEZE. THE AIR LINES PROVIDE THE SAFEST

TRANSPORTATION AVAILABLE AT A PRICE THA T IS T N

REACH OF A HIGH N U M B E R  OF PEOP LE , BUT THE
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ECONOMIC IMPACT OF SOME REC OMMENDATIONS IS SO

STAGGERING AS TO THREATEN THE INDUSTRY’S S U R V I V A L

WITH LITTLE OR NO INCREASE IN SAFETY.

4. WHAT IS THE WORKLOAD ON THOSE THA T WILL BE R E QU I R E D

TO RESPOND ?

MANY THOUSANDS OF MAN/HOURS HAVE BEEN SPENT

JUS T CONSIDERING THE BIANNUA L AIRWORTHINESS &

OPERATIONS REVIEWS.  E V E R Y  RECOMMENDATION THA T

IS PROPOSED REQUIRES TIME TO RESPOND TO. THERE-

FORE , THESE RECOMMENDATIONS SHOULD BE SCREENED

THROUGH THIS CRITERIA AND THOSE THA T DO NOT MEET

IT SUMMARILY DROPPED SO THAT THE AVAILABLE

EFFORT CAN BE USED ON THOSE THA T HAVE MERIT.

CHANGES CREATE GREAT WORKLOA D PROBLE MS FOR THE

AIRLINES IN COMPLYING WITH THESE CHANGES. AIR-

PLANES MUST BE PULLE D OUT OF SERVIC E , IN MOS T

CASES , AND REVENUE - SO BADLY NEEDED - IS LOST.

EVER Y EFFORT SHOULD BE MADE TO ASSURE THE LEAST

DISRUPTION POSSIBLE .

IN ADDITION , THE POLIC Y STATEMENT REGARDING RULE MAKING

FROM THE OFFICE OF W. T. COLEMAN , JR. , SECRETARY ,

DEPARTMENT OF TRANSPORTATION , DATE D APRIL 13 , 1Q76 , MUST
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BE ADHERED TO SO THAT THE AIR TRANSPORTATION INDU STRY

WILL CONTINUE TO IMPROVE IN THE MOST C O S T - E F F E C T I V E

MANNER .
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APPENDIX VI

NATIONA L TRANSPOR TATION SA FETY BOARD PRESENTATION

Mr. Waihout  reviewed the Continenta l Airl ines accide nt , Denver , Colorado ,

Augus t  7, 1975 ;  and the Ketchikan , Ala ska , acciden t on A p r il 5 , 1976 . He

pointed out tha t both accidents  were survivable and had severa l  th ings  in

common. He l isted five things which c ould be learned from these acci-

den t s:

1. Flig ht a t tendant  p r otec ti on is inade qua te ,

2. Res t r a~~ t s y s tem ins talla t ions ar e inade qua te ,

3. Galley secur i t y is inade quate ,

4. Seat r e s t r a in t  is m a r g i n a l , and

5. Manufac tu re r s  should not be requi red  to design  for  equi pment

fa i lures  caused by fuselage damage.

He also pointed out that a r ecent  stud y (as yet unpubl ished)  by t he Safety

Board concerning f i r e - invo lved  air  ca r r ie r  accidents over a 5-year

period from 1965 to 1974 shows that  occupant.  have a 37~ better  chance

of safel y egres  sing a b u r n i n g  a i r c r a f t  than was found dur ing a previous

10-year stud y period on the  same subject  from 1955 to 1964. Thi s is in

sp ite o f the fac t  that  the potent ia l  of f i re  being a fac tor  in acc idents  has

increased fro m 1~~”~ to 25~ in these two studied periods.
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LI M ITING FACTORS I~ CABIN SAFETY IN CIVIL i\JR CARRIER ACCIDENTS
• (A review of two survivable accidents)

PRESENTED AT FAA AND INDUSTRY REVIEW OF CABIN SAF ETY
IN AIR CARRIER OPERAtIONS SEMINAR AUGUST 31 , 1976

by

Gerrit J. Waihout
NATIONAL T RANSPORTATION SAFETY BOARD

Washington , D.C. 20594

The subject of cabin safety and the emphasis on injury prevention

and survival in air carrier operations was given considerable impetus

during 1960’s. At this time the FAA issued several NPRMs and the

subsequent enactment of most of these rules resulted in a comprehensive

and detailed set of Federal Aviation Regulations (FARs) regarding the

number, type, arrangement , lighting and accessibility of emergency

exits and evacuation slides and which required demonstrated rapid pas-

senger evacuation as part of the aircraft certification process. These

improvements have paid off. A recent study (as yet unpublished) by the

Safety Board concerning fire-involved air carrier accidents over a

• ten-year period from 1965 to 1974 showed that occupants have a 65 per-

cent better chance of safely egressing a burning aircraft than what

was found during a previous ten-year study period on the same subject

from 1955 to 1964. This is desp ite the fact that the potential of

• fire being a factor in accidents has increased from 18 percent to 25

• • percent in these two studied periods.

Occupant survival in an aircraft accident depends on many factors .

In broad and simp le terms, survival , fi rst of all , is a function of
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the intactness of the occup iab le  area ( tha t  is , 1ivin ~; spa ce rnu~;t be

provided throughout the accident seque nce) ; secondl y ,  it is a func t ion

of the forces generated by the a i r c r a f t  decelerative processes which

must remain within the limits that can be endured by the occupants;

and third ly, it is a function of the occupant ’s participation in the

decelerative processes (that is , they must be restrained in their seats

and their seats must remain secured to the airframe structure).

When these conditions are met , theoretically we have a survivable

accident. However, conditions can become intolerable rap idly after

surviving the impact, mainly because of fire and in the case of a

ditching, the threat of drowning. Thus, post-crash conditions also

become vital factors in the survival picture. Survival therefore, also

is a function of the availability of adequate exit provisions; avail-

ability of unobstructed pathways to these exits; and knowledge by the

occupants of their escape routes . But the vital factor in post-crash

survival is time. While there are many other factors (such as adequate

lighting), the importance of the time factor is reflected in the 90

second evacuation demonstration requirement of the FAR’s.

To illustrate some of the limiting factors involving cabin safety

that pertain to survival , I will review two recent survivable accidents

with you. The first one occurred on the Stap leton International Air-

• port at Denver, Colorado on August 7, 1975. There were 124 passengers ,

four flight attendants and three cockp it crewmembers on board th is

Boeing 727. The accident resulted when the aircraft , immediately a f t e r

• lift off , encountered a severe down draft which caused it to settle
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back to the ground . The a i r c r a f t  c rash t ~d wi th in  the bou n dr ~ries of the

airport on relatively level terrain. The aircraft hit tail first,

caus ing a circumferential fracture of the aft fuselage at the two

rear exits . Subsequently, the aircraft slid to a stop causing

another circumferential break of the fuselage which extended from

just aft of the main forward entry doo r to the forward lavatory which

is located a f t  of the cockp it bulkhead . The entire crash sequence

involved about 2,000 feet of aircraft travel. There was no fuel

spillage and a fire did not occur. Of the 52 occupants taken to

hospitals in the area, seven crewmembers and 19 passengers were ad-

mitted for treatment and observation . Of these occupants, the captain~

four flight attendants and 10 passengers received serious injuries

involving spinal fractures , rib f rac tures , and fractu res of the ex-

tremities

The evacuation was started almost immediately when the aircraft

came to a stop and it was passenger initiated . The reason for this

was twofold : the two forward flight attendants seated on a rearward-

facing jumpseat were rendered unconscious during the crash sequence

when their heads were repeated ly thrown against the unpadded cockp it

bulkhead to which their seat was attached . Aggravating the s i tuat ion

was the failure of the coat closet facing them . This closet moved

forward and the upper par t  s l i pped forward against the cock p it bulk-

head , effectively trapping both flight attendants in their seat .

The failure of the coat closet most likely was caused by a fracture

VI- 5
•1

,
~~~~~~~~~~~~

. 
~~~~~~~ ~~~~~

. • . ! ~~~~~~~~ - -— • •~~~• •- .  -, ‘••



— —
~~~~

-
~~~~

. • •

of the cabin floor structure di rec t ly  underneath the closet. The

closet moved forward , striking the evacuation slide pack on the for-

ward entry door. This rotated the closet slightly outboard after

which it struck the inboard edge of the flight attendan t ’s jump seat

with sufficient force to fail the seat downward . This particular se-

q uence probab ly saved the life of the flight attendant seated on the

inboard side of the jumpseat. Had the closet not caused the failure

of the jumpseat , allowing her to move downward and toward the aisle ,

she would have received serious if not fatal head injuries consider-

ing tha t only 3 inches o f clearance rema ined at the normal head pos i-

tion . Furthermove , the coat close t now blocked e f f ectively access to

the forward main entry door.

The two flight attendants located in the rear of the cabin were

seated on their jumpseat which is attached to the door leading to

the air stair. While the flight attendants stated that they had

their restraint system adjusted snugly, they tightened it at the first

sign of turbulence shortly after take off. During the crash sequence

one of the flight attendants , in an attempt to steady herself , grabbed

the door handle and caused the door to open. To aggravate matters ,

the tightening of the shoulder harnesses caused the lap belt to move

upward to just below the rib cage . Having the lap belt this high on

the body , causes inadequate restraint of the lower torso. Both flight

att endan ts consequen tly submarined out from under the seatbelts. The

swinging door then closed on the shoulder of one of the flight attend—

ants causing a serious injury to the shoulder joint. The other flight

attendant managed to release her restraint harness , unfa s tened her

par tner ’s belt and moved over seatbacks to the left overwing exits

IV-6



where the evacuation was a l r ead y in progress . The injured flight

attendant managed to extract herself from her harness and directed

the evacuation from the rear of the cabin.

While all gal ley units in the forward and aft cabin remained

attached to the aircraft ’s structure , failure of the upper tie down

pins of the most forward galley unit caused this unit to tilt in-

board . However, it didn ’t block the aisle appreciably. While

there was some debris reported in the forward galley door pathway,

these two units remained intact as far as the individual compartments

and their contents is concerned . Much more debris was released from

the aft galley units, from which several tray carriers , waste con-

tainers and other miscellaneous items were released . Both these

units remained firmly attached to the aircraft structure, but the

f looring was disrupted extensively by the bi nak in the fuselage at

this location . The galley door was made inoperable because of this

break; however, the opposite exit could have been used.

While considerable debris littered the aisles because the over-

head bins opened and spilled their contents, these were reported to be

mino r or not obstructions to egress. However , ceiling panels had

fallen down throughout the cabin and they were reported as hindering

free movement to exits.

• To summarize , this accident was entirely survivable by definition.

The forces were well within the tolerance of both man and machine ; the

fuselage remained r e l a t i ve ly  intact  to provide a pro tec t ive  conta iner ;

t h e r e  were no res t ra in t  system f a i l u r e s  as such and there was no [ire.
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The limiting factors in this accident were the incapacitation of the

fli ght attendants , two because of unconsciousness and two b e c a u s e  of

the failure of their restraint system to give adequate protection.

In the final analysis , only one flight attendant was able to give

effective aid . Secondly ,  the coat closet failed because of structural

fuselage fa ilure , blocking a primary exit. Thirdly, another structural

failure of the fuselage partially blocked another primary exit and

caused the opposite exit to be entirely inoperable. Fourthly, wh ile

the galleys remained attached to primary structures , some o~ their

contents were sp illed and contributed to obstructions to egress . Five

of the nine exits in the cabin were used during the evacuation.

The next accident I would like to discuss occurred at the Ketchikan

Airport in Alaska on April 5, 1976. There were 43 passengers and four

f l ight attendants and three cockpit crewmembers on board th is Boe ing

727. The accident resulted when the aircraft , after conducting a

visual approach, overshot the end of the runway and crashed into a

ravine 41 feet below the runway elevation and 700 feet from the de-

parture end of the runway. The aircraft broke in three places ; just

behind the cockpit , just forward of the wing root and near the ventral

stairs exit.

Of the 50 occupants there was one fatality and eight were seriously

• injured although three more were hosp italized for observation . All

three cockp it crewmembers , one f l ight attendant and four passetigers

were listed as serious wh ich includ ed sp inal fractures , rib f’ ic t u r es ,

a skul l  f r a c t u r e  and f rac tu r e s  of the e x t r e m i t i e s .  The f~i t a l i t \  in-

vo lvcd a mass ive  sku ll f r a c t u r e  combined w i t h  a seat fai lure (md t 1~~ s

loss  of r e s t r~ i n t ) .
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A fire started almost immediatel y around the en~ ines at the tail

of the aircraft and a flash fire occurred on the right side of the

aircraft when the right wing broke away . The aircraft came to rest

on numerous tree stump s in the area , des troy ing the bell y of the

aircraft. This is also believed to have caused some of the numerous

seat failures which occurred in the cabin.

The evacuation , aga in , was passenger initiated . The four flight

attendants did not have a chance to proceed to their stations because

the signal that landing was eminent was given on short final. This

also caused the landing announcement via the public address system

to be incomplete. The four flight attendants (FA) were seated in 6C,

8C, 22c, and 22D, respectively . The FA in 6C, after the aircraft came

to rest, got up shouting to release seatbelts and to follow her and

made her way to the galley but she was blocked by something she could

not identify . She then worked her way to the forward door where she

helped a woman exit through the crack in the forward left door. She

followed the woman out. The flight attendant in 8C found herself hang-

ing upside down in her seat near or at row 5. Someone lifted her seat

and she released her belt and crawled free. She then crawled over the

aux galley and possibly some loose seats and proceeded to the first

class section where she found the aisle unobstructed . She also made

her escape through the crack in the main door. The FA in 22C thought

• his seat moved upward and forward on impact but he found himself upri gh t .

He did not recall  releas ing h is seatbel t and hea rd the ‘ 1)” FA say that
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she  ~:js stuck in her seat. lie proceeded to the rear Stair door and

opened it without  d i f f i c u l t y .  He then attempted to lower the v e n t r a l

stairs without success. He stepped forward and saw day li ght throug h

a break in the tail , through which he exited . While exiting, he

heard the “D” FA shout to come this way , and shortly thereafter she

exited through the same break .

The FA in 22D was thrown forward and she found her foot caught

between the seat and the armrest in front of her. Her seatbelt also

was difficult ~o release. The cabin in front of her was blocked by

debr is , wires and seats from floor to ceiling . She recalled that she

and the “0” FA did not have a sufficient room to stand up straight

near their seats. She exited through the break in the fuselage be-

hind the airstair door.

Of the three galley units in the cabin , the No. 2 galley was

destroyed and its contents scattered forward into the cabin. The

other two units were found intact. No one remembered seeing emer-

gency lights in the cabin. The cabin was dark and illuminated only

by the fire outside the aircraft. Of the seven exits in the cabin

three were used in the evacuation while breaks in the fuselage at

two locations also were used as escape routes . The main cabin door

was jammed ; fortunately it had been forced part ially open du r i ng

the c rash , al l owing a 1 foo t open ing for  egress of abo ut fourteen

occupants from the first nine rows of seats. One passenger escaped

throug h a break at the No. 2 gall ey, two pa ssengers went through
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a break at about ru~ S. All oLhur passengers (about 27) escaped ti r a i ~ h

the leL t overwing cmit S .

in summ ary, then , th i s  acc iden t  a lso is c l a s s i f iab l e  as su r v i v -

ab le , a l though  not  en t i re l y b y d e f i n i t i o n .  ~?h i]e  the c ra s h f o r ces

were within tolerance , they probably approached the l itrit s of both

men and machine because of the predominant l y ve r t i ca l  forces generated

in this accident. The fuselage provided a protective shell around the

occupants , al though , again , the limits probably were appr oached in v iew

of the damage incurred by the floor and ceiling in several places and

the impending breakup of the fuselage. Third ly,  restraint was lost

by many of the occupants , involving at least ten seat units . Fortunately,

however, the longitudinal forces were not of a sufficient magnitude to

give these occupa nts appre ciable veloci ty within the cab in . Neverthe-

less , the one fa tali ty exper ienced in this acc iden t can be attribu ted

d irectly to the loss of restraint because o~ the seat failure.

The limiting factors in this accident were the inability of the

flight at tendan ts to aid passengers in any significant way . This was

because of the damage incurred in the cabin and because of injuries

sus tained by them , including shock trauma . Second ly ,  the ventral stairs

and the main forward cabin door were inoperable , although the main door

was partially open and used . Furthermore , the right side overwing

exits were not used nor was the galley service door. The ov crwing

• exits probably were not used becaus e th re was a r e s idua l  f i r e  on

that side from the separation of the rig ht wing , wh ile the g a l l e y  ser-

vice door might not have been visible or reachable because of galley

debris. Thirdly, the failure or nanv yeats caused obstructi ons to
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egrc:;s as well as probable disorientation of the occupants as to the

loca t ion  of the emergency exits .

Wel l , what is to he learned from thes e two acc iden t s  w i t h  regard

to cabin safety? Let me touch on just a few . Whi le  one of these

accidents was re la t ively low on a severity scale , the ot her approached

the l imits  of survivab i l i t y . Yet both accidents have much in common

regardi ng cabin s a f e t y .  These commonalit ies are as fol lows :

1. Fl ight Attendant protection is inadequate.

• The Safety Board has always maintained that the most important

function of the flight attendant is to provide for the safety

of the passenger in case of a mishap . Consequentl y ,  the f l i gh t

a t tendant  must be protected from injuries more so than anyone

else on the aircraf t in order to be able to fu l f ill the

functions of leadership a f te r  an accident . In one of these

accidents two flight attendants were knocked unconscious

simply because there was no head protection available. Ma-

terials to provide the proper protection have been success-

fully used in protective head gear for fighter pilots and

motorc yc l i s t s .

2 . Restraint system installations are inadequate.

• Onl y recently the Safe ty Board has been successf ul , through

repeated recommenda tions , to require the installation and

• the wearing of shoulder harnesses for aircraft crew , bo th

pilot s and flig ht attendants. We have noticed latel y ,  how-

eve r , that while cockp it crow restraint installations are

general I~’ adequate and well  engineered , t h o s c  f o r  t h e
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f l i ght  at  t en dan ts  of t cn l c a v e  I : : • ICIL to be dcsi red , espec i ally

those sys t ems  which ici ~ ’ have been r e t  r o a ct iv et y i n s t a l l e d .

S e a t b e l t s  which span the abdomen in s tead  of the h i ps ;  one

p iece shou lde r  h a rn e s s/ se at b e l t  combina t ions  which  are

d iH i c ul t  if not imposs ib le  to ad ju s t  p roper l y ;  even a

sea tbelt  which does not a f f o r d  r e s t r a in t  at all if i m p r o p e r l y

fa s t e n e d . The eng inee r ing  technology of sca tbe l t  shoulder

harness installations have been with us for many many years .

Much authoritive literature has been written and many tests

have been conducted to establish optimum restraint systems

for  all modes of transpo rtat ion, yet sometimes it seems we

have started from scratch.

3. Calley Security is inadequate.

Just the other day we got a request for the number of galley

failures that had occurred in air carrier accidents over a

number of years . While we couldn ’t some up with an answer

because this information is unfortunately not at our finger-

tips , I would venture a pretty educated guess th at in sur-

vivable accid ents , the number is very small in modern jet

aircraft. Our problem is with  the  secur i ty  of the ga l ley ’s

• contents. There is a real problem in keeping the various

drawers , c o m p ar t m e n t s , e t c . ,  closed dur ing  the severe , repet-

a tive  shocks imposed on the  locks of Lhe sc  c o mp a r t m e n t s .

•\hout  5 years •~~y or  So , t h e  Bo ard  call ccl fo r  the  ru qu  i re —

mont of s e c o n d a r y  lo~ k i n g  device :; on : dlc v s  bec iu :; c o f  L h ~
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a h u e &  that ~ a 1 eys rece lye in S erv i ce  over th~ ve~

~?iii1e som u a i r l i n e s  have recognized t h e  hazard to ev :cu-

a t i o n  because of t h is  p r o b l e m  and have i n s t a l l e d  bars

across  ga l l ey  doors , no requi rement  ex i s t s  to do s o m e t h i n g

similar for all operators .

4. Seat Restraint is marginal.

As far as the Safety Board is concerned , there is no

reason why passenger seats should fail when the fuselage

remains relatively intact and the floor or other structure

to which the seat is attached is not compromised signifi-

cantly . The Safety Board has called for increased strength

of seats and seat attachments and has suggested that a

requirement to test seats dynamically to the pr esent strength

requirements of the FAR ’s would significantly improve the

situation. It is true that we do not encounter so many seat

failures in investigations of survivable modern jet aircraft

accidents as we did during the reciprocating engine days .

But we do encounter them. Side loads are inadequate as

are the absence of rearward load factor requirements . In

• the latter accident I presented , the downward load factor

• requirement is suspec t although we couldn ’t inspec t any of

the seat failure modes in detail because of the fire. Before

• some of the industry representatives start pretest ing , I

should add tha t  we are q u i t e  aware t ha t  inclu st  ry desi ns
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t h e i r  se at s  w e l l  i n  excess  o r  tin i . n i r  em r e quj r m t n t s  and

t h a t  tin- v do conduct  dynamic te ; t • • ot t h e i r  e u h i c L s  . My

p o in t  is t hat  t h er e  are novel i d e a . - in tn dus t ry to i n c r e a se

sea t  s e c u r i t y  vi  t hou t  a p p r e c i a b l y i n cr e i s  leg we h - l ~t .  I am ,

for  i n s t ance , reminded c)t the EAi . L— 1 O l l  acc ident  near  Miami ,

I be l ieve  in 1971 or ‘72 . This acc iden t , by every aspect

of a d e f i n i t i o n , was u n s u r v i v a b l e  s ince the a i r c r a f t  came

apar t  comp letely and res t ra in t  was lost for  most of the

occupants . Yet, many occupants survived this accident .

I was struck by the seat installation in this aircraft where

sets of seat units were installed on pallets . While the

aircraft structure to which these pallets were attached was

destroyed comp letely,  the seats remained firmly anchored to

the pallets and the pallets remained intact. I attributed

the unusual surv ival ra te to this seat installation.

In closing, I believe that we are well on the way toward increased

emphas is by the FAA on cabin safety . We have seen considerable improve-

ments in the recent past. My one observatica is that , in establishing

certain rules in this area , increased emphasis must be given to the

details of imp lementation of such rules . Because , wh ile the FAA can

rule for instance , that a shoulder harness is required , the individual

imp lementation nay he worse tIian no rule at all if certain guidelines

f o r  inst t llla t ion are not g iven .
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M r .  Ed Nelms — NTSB

Mr. Neims gave a presentation on the recent Allegheny Airlines accident at

the Philadeiphis Interna t iona l Airport (PIlL). During this accident , the

pi lo t  in i t i a t ed  a ‘ go around ” a n d , perhaps because of turbulence iss t- c iat e j

w ith a squall l ine , crashed on the runwa y .  The t a i l  and both engines

came off the DC— 9. The 4 crewtnembers and 32 of the passengers were severel y

injured ; the Captain sustained multiple fractures of t h e spine. Most of

these injuries were attributed to the downward loading on the aircraft.

Mr. Nelms also discussed the Trans World Airlines Milan accident . He showed

slides which demonstrated the debris in the aisle. He expressed the hope

that there were reasonable ways to improve the galleys of the older airp lanes.

Mr.  Neims pointed out tha t  the closed overhead bins , which are considered sa fe

by a lot of people , opened and spilled contents in the aisle. Slides also

dep icted the f loor  deformat ion . The f i r e  and rescue people a r r ived  at  the

aircraft at the PHL accident in an extremely short time , but took almost

20 minutes getting to the aircraft at the Milan accident (this was probabl y

due to the fog, and the distance from the fire station to the site of the

aircraft). Everyone agreed that the fact there was no fire in these

accidents resulted in fewer tragedies than there could easily have been.
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NATIONAL TRANSPORTATION SAFETY BOARD
Bureau of Aviation Safety
W a s h i n g t o n , D. C. 20594

HUMAN FACTORS CROUP FACTUAL REPORT

A. ACCIDENT DCA76A-ZO29

Location : Philadelphia In te rnat ional  Airport , Philadelphia , PA

Date/Time : June 23 , 1976 , about 1712 EDT 1/

Ai r c ra f t /Car r i e r :  DC — 9— 30 , Al leg heny Air l ines , Fli ght 121, N9 94VJ

B. HUMAN FACTORS GRO UP

Chairman: Matthew M. McCormick , National Transportation Safety Board
Members : Gary Bedford , Air Line Pilots Association

Nanci McQuade, Association of Flight Attendants
Pe ter Coppol ino, FAA — Air Carrier District Office
James Simpson , FAA — Civil Aeromedical Institute
Jack S tephan, American Association of Airport Executives
Sgt. Edward Funk , Philadelphia Police Department
Tom tThited, Alle gheny Airlines
Marvin Kahn, Allegheny Airlines

C. SUMMARY

Flight 121 crashed while attempting a go—around maneu-~’er during an
approach to runwa y 27R at Philadelphia International Airport. The tail
and engines separa ted from the aircraf t and were found on the inf ie ld
grass about four hundred feet from the cabin . The cabin with both wings
attached also came to rest on the grass and at a heading of about 900
to the runway. The grass infield was covered with from 2 to 5 inches of
standing water. There was no fire. There were one hundred and six
occupan ts on board , including four  crew members , three children under
two years old , one three—year old child , 76 and 83 year—old men, and a
pregnant woman . The forward flight attendan t jump seat failed and only
8, of the 100 passenger seats exhibited no damage or failures. Some
passengers were t ransported to the a i rpor t  d ispensary  pr ior  to being
transported to area hospitals. The two p ilots , the two fli ght atten-~

• dants and from three to 12 passengers were either assisted or extri-
cated from the aircraft by volunteers and firemen. The captain was re-
moved from the cockpit about 45 minutes after the accident. Passengers
and f l i ght attendants recalled hearing engine noise increase , and the r•ase
come up prior to impact. City fire department units based at the air-
port and off the airport and City Polic2 units responded to the accidc-t .
The crash alarm was sounded a~ about 1712.

1/ Al l times herein are Eastern Dayli ght Time based on the 24-hour clock.
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D. DETAILS OF THE INVESTI GATION

1. Ai rc ra f t  Configuration

The cockpit was configured in the standard captain and
first officer arrangement . The 5-point seat restraint systems
were manufactured by Pacific Scientific Company to TSO C-22.
A bi-fold door separated the cockpit from the cabin.

The main boarding door was located on the left side of
the forward cabin. A double occupancy aft facing flight
attendant jumpseat was attached to the cockpit-to-cabin
bulkhead inboard of the boarding door. A coat closet was
installed aft of the boarding door. A manually inflatable
evacuation slide was installed at the boarding door.

The galley was located on the right side of the forward
cabin. The galley service door was located between the
forward and aft galley units. A manually inflated evacuation
slide was installed at the door.

The cabin contained no first class section. There were
twenty rows of passenger seats; the left side of the cabin
contained double occupancy seat units . A table was located
between rows I and 2 on both sides of the aisle. Row one
was rearward facing .

Overwing exits were located on both sides of the cabin
between rows 11 and 12 and between rows 12 and 13.

A rear cabin stairway was located behind the rear cabin
pressure bulkhead. Access to the stairs was via the door
in the bulkhead . A double occupancy flight attendant seat
was attached to the bulkhead door.

The flight attendant restraint systetr..s were manufactura~
by American Safety Flight Systems to TSO C22 .F.
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2 . Exterior Examination of Aircraft

The captain ’s sliding window was found open. The main
door was found locked open with its handle in the “open”
position. The door was operated with no difficulty . T;o
deformation was seen at the door or the door frame . The
evacuation slide was found on the ground to the rear of the
door and the girt bar was attached to the slide. The slide
was deflated and the air bottle showed no pressure. The
slide was punctured . The slide was manufactured by Sargen t
Industries to TSO C-69, in July 1969. It was last packed
and tested on November 22, 1974. The slide had par t nunber
11331DG and serial number 598. The air bottle was last
tested in October 1971.

Both left overwing exit hatches were found on the
ground outside the aircraft aft of the left wing . No deforma-
tion was seen at the exit openings in the fuselage. The
hatch from row 12 had its interior handle out of the stowed
position and its exterior handle stowed . The hatch from
row 13 had both of its release handles in the stowed position.
The trailing edge of the wing ’s inboard flap was disp laced
upward for a distance of about 5 feet along the inboard flap.

No deformation was seen of the rear stair door and its
handle was in the “open ” position. No deformation was seen
at the door frame.

No deformation was seen at the frames around the two
right overwing exits . One exit hatch was found inside the
cabin in seat row 12 and lod ged between the sea tbacks a t
12 D and E. Both release handles were in the stowed posi-
tion. A second exit hatch was found in seat row 11; the
seatbacks at 11 C,D,E were all full forward and the hatch
was on top of the seatbacks . The hatch’s interior handle
was not stowed and its external handle was stowed .

The leading edge flap was torn in two p laces : one tea r
was about 2 feet from the inboard ed ge and the second tear
was about 3 feet from the same edge.

The evacuation slide from the galley service door was
seen inf la ted  a t about 2200 on June 23 , 1976 , and wa s par-
tial ly inflated the next morning . The girt bar and
the fabric to which the girt bar is norm ally attached
were found ins ide the forward cabin closet  on a s h e l f .  :~- �

fabric had the appearance oti having been cut with a shar? object
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at the surface which had been attached to the slide. The
slide ’s pressure bottle showed zero pressure . The slide
cover was found on the ground under the right wing with
fire extinguishing foam agent on top of it; there was no
foam under the cover. The slide was manufactured by
Sargent Industries to TSO C-69 in March 1969. It was last
packed and tested on November 19, 1974. The slide had part
number 11331DG and serial number 6804. The air bottle was
last tested in October 1973.

The galley service door was found locked open with its
handle in the “open” position. No deformation was seen at
the door or at the door frame.

3. Interior Examination of Cockpit and Cabin

The captain’s oxygen mask was found on top of the
captain’s flight bag and under the nose wheel steering
wheel. The oxygen mask ’s hose wa~ disconnected at the oxygen
bottle. A floor access panel aft of the captain’s seat was
open. A pair of black frame eye glasses was found folded on
top of the flight bag. The bag was in place in its floor
container A pair of sunglasses was found in a pocket of a
uniform jacket which was hanging in the closet ; the jacket
sleeves had four stripes. -

The left seat ’s shoulder harness was found retracted
with no hardware deformation. When the inertia take up reel
was tested it retracted and operated with no difficulty and
locked . The seatbelt buckle released with no difficulty .
During these operations, the insert end (male end) of the
seatbelt often would not lock into the buckle; the insert
had to be manipulated on occasion in order for it to lock
into the buckle.

The seat arm rests were found in the down position and
the seat was in its most forward position and about four
adjustment notches from the full down position.

The outboard edge of the seat pan structure was dis-
placed inboard and the inboard edge was disp laced outboard .
The metal pan was cracked above the forward  l a te ra l  seat pan
support tube and the support tube was separated at the out-
board edge of the pan frame . The seat pan was disp laced
downward and rivets which secured the pan to the support
showed evidence of having been sheared in a downward direction.

V I - /4

• - ,4m_ - —~~ - —5- - .- ~~~~ •~~~~ — • ~~5___ S —. - - -



The forward left portion of the sea t had fa i led in an
upward and inboard direction. The center cockpit console
was dented on its outboard surface (which was adjacent to
the inboard surface of the seat pan frame) and the dent
closely matched the shape of the inboard side of the seat
frame. The distance between the seat fra nc and the console
was 4 inches. The seat was firmly attached to its floor
track. The floor beneath the seat ’s forward pa ir of seat
tracks was displaced upward about 4 inches and the floor
under the rudder pedals was displaced upward about 8 inches .
The manner of the displacement at the rudder pedals on the
right side of the cockpit was essentially similar , but the
displacement was less on the right side. The electrical (left side)
relay panel beneath this portion of the floor was displaced
upward about 8 inches . The distortion of the floor under
the sea t ’s forward outboard track prevented the sea t fro m
being slid aft on its tracks.

Blood stains were found : under the captain ’s sliding
window with no evidence seen of impact with the surfaces
on and near the window; on the instruments forward of the
captain’s yoke; on the right grip of the yoke and on the
forward surface of the control column; on the outboard
side of the console; and randomly on the glare shield in
front of the captain. Blood—like stains were seen on the
captain ’s seatbelt and on the seatbelt release; no similar
stains were -seen on the shoulder harness straps . The “Master
Warning” light was removed from the glare shield and a small
amount of blood was found on the forward surface of the light
assembly which was inside the glare shield.

The right cockpit seat had failed in a downward direction
with a small fracture at the side about 4 inches from the
front edge. The inboard side of the seat pan support was
wrinkled at its lower surface. The outboard side of the seat
pan support was deformed slightly . Rivets at the inboard
frame were separated in a downward direction. The seat could
not be slid aft. The floor was not damaged at the rear legs.
The seatback was free to move and would not lock into any
recline position . Shoulder harness straps were found retracted .
The straps when tested locked at various lengths and ret acted
with no difficulty . No deformation was seen of the restraint
system hardware and th e seatbelt release operated without du ff—
culty . No blood was seen on the restraint system or elsewhere
on the right side of the cockpit.

The larg i oxygen bottle was missing f r o m beh ind the f irs t
o f f i cer ’s seat; it had been removed during the rescue activity
and was found in the cabin.
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The first officer ’s flight bag was tipped out of its
storage location. Numerous pages from manuals were scattere !
on the floor on the right side of the cockpit.

The center console was free from its floor attachment
bolts at the forward right edge.

No damage was seen on the instrument panel or its dis-
plays . Only the weather radar display glass was fractured ;
the display was located on the lower pedestal.

The rudder pedals on the left side of the cockpit
showed the left pedal full forward and on the right side
of the cockpit the right pedal was full forward.

The cockpit door was found full open. The pin at the
top of the door was out of its track and resting against
the ceiling; the pin was not imbedded in the ceiling. The
door was tested and it closed and opened with no difficulty .
The door’s two side by side kick out panels (located in the
bottom of the door) were tested by kick ing them toward the
cockpit from the cabin. The right panel released following
one kick. The left panel released following three moderate kicks.

b. Galleys

The following items are number coded to the illustra-
tions of the Nr. 1 and Nr. 2 galley in Attachment 1.

Nr. 1 Galley

Top compartment (#1) contained paper cups . The door
was found closed and latched. The cabin ceiling hung
down about one-half inch and prevented the compartment
door from being opened . When the ceiling was pushed up
during the investigation, the compartment door was opened
with no difficulty.

The set up board (#2) was attached to the galley
with no failure of the hinge. The retaining pin which
secured the bottom of the board was not engaged and the
bottom of the board was free to swing a f t  and up.

The coffee pot compartment (:~3) door was closed and
latched ; three coffee pots were found ins ide the co’rpart-
ment .

The service counter (#4) drain screen was loose and
two full beer cans were lying on the counter.
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Drawer (#5) was closed and latched ; the  drawer  con-
tained tea , sugar , coffee, and stirrers .

The ice drawer (#6) was closed and latched ; the

- 
dr awer con tained water and a p lastic bag .

The beer chest drawer (#7) was found on the  counter
at Nr. 2 galley . The drawer had a series of “V” sh aped
dents at three locations on the bottom surface of the
drawer. Starting at the latch end of the drawer the
dents were located at 2, 14, and 15 inches f r om tha t
end. The size and shape of the three dents and scratches
on the bottom of the drawer closely matched the top sur-
face of the metal support frame between drawers ~7 and
#8.

The frame between drawers #7 and #8 was separated
at its outboard fasteners and was bent forward (into
the galley) about 5 inches . During the investigation ,
drawer #7 was inserted into the galley and because of
the distorted support frame , the drawer fell down and
and inside the galley . In this pos ition , the la tch to
#7 drawer would no~ engage. The secondary lock (an
over center one-quarter turn fastener) was not found
in the locked position at drawer #7.

No secondary latches were found in the locked posi-
tion. All secondary latches exhibited resistance to
turning except for the second ary latch at drawer :~3;
it could be turned with little resistance.

The beer compartment , drawer #8, was found latched
and empty . The set up drawer (#9) was open about one-
half inch; it contained coffee cans and soft drink cans .
The top surface of the drawer at its latch was bent
forward about 1 inch . The support frame between con-
partments #9 and #10 was distorted downward causing
compartment #10 to jam in the closed position. Con-
partment #10 contained cans of app le juice. -

Compartment #11 was closed and latched ; the coffee
• make rs at #12 were in tac t .

Nr. 2 Galley

Coupart mn ents ~1 and ~2 were l a t ched  closed and ke~-s
were found in the locks at both conpartnonts.
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The trash cart (#3) was found out of its ~;tor~~~
compartment and l)ing on its side on the table h~ tvc~e~i
seat rows 1-A , B and 2-A , B. The cover to the c-~ :t ’s
compartment was bent;  the top portion of the cover ~~~~

bent forward . The bend was at the approximate location
where the cart restraint strap passed over the cover.

During the investigation, the cart was installed into
the Nr. 2 galley compartment and its cover was installed
in the galley . The cover’s la tch engaged onl y af ter the
cover was forcibly pushed into place. The cart compart-
ment secondary restraint, a fabric strap was found
fastened at its outboard anchor. The other end of the
strap , the end which contained a clip-type fastener,
was free and the fastener had pulled ~ut of the strap
fitting . The fastener was attached to its “D” ring on
the inboard surface of the galley . The clip-type fastener
was not deformed . The wheels on the trash cart were not
equipped with brakes .

The two liquor kit compartments (#4) were closed ,
latched and had secondary latches in the locked position.

The two tray storage compartments (#5) were closed ,
latched , and had secondary latches in the locked position.

Compartments #6-#9 were closed and latched .

c. Forward Closet

The forward closet floor and the aisle contained full
soft drink and beer cans and miniature liquor bottles.
A CO2 f i r e  extinguisher was on the floor of the closet.
The beverage cart was inside the closet ; its center
and bottom fasteners for the webbing (fabric) re-
straints were not fastened to the cart . The top
fabric cart restraint strap was fastened ; the bottom
cart restraint strap was not fastened . The galley
door’s slide girt bar and the slide fabric which the
bar passed throug h were found on the bottom close t
shelf. A walk around oxygen bottle was in p lace on
the top closet shelf.

• d .  Forward Jumpseat

The seat pan was free at the top outboard support
brace . When the seat pan was pulled down to its
full travel the seat pan was tilted outboard
about 26 degrees and about 10 degrees  up at the out-
board ed ge. No failures of plast ic straps used to
support the seat pan cushion were seen. There ~-:es
no obv ious evidence of bod y i~ p~ ct trarks on the seat ,
floor, wall or other environmental surfaces near ti~c
Seat.
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With regard to the damage , the following was ob-
served: The circular p in fas tener wh ich secured
the seat pan frame to the seat pan support brace
was pulled out of its anchor nut on the inboard

• portion of the seat pan frame . The pin was bent
about one-half inch in what appeared to be a
downward and aftward direction. The seat pan
brace was bent outboard in the area of the hole
for the fastener pin. Attached to the pin was a
washer, collar/sp acer, and the anchor nut . The
seat pan frame in the vicinity of where the pin
had pulled out was bent in an outboard and upward
direction.

The seat restraint system was manufactured by
— Am erican Safety Flight Sys tems, Inc . ,  with a part

number of 500635 and a model number lIT 1003-li.
The seatbelts  were manufactured to FAA TSO C-22 .F .

The f l igh t  a t tendant ’s telephone was found stowed
in its cradle.

e. Cabin Damage

(1) Seat damage

Each passenger seat was examined and the damage
is contained in Attachment 2

Passenger seats were manufactured by Burns  Aero
Seat Company , TSO-C-29, and were rated to 7.5g
down and 4 .5g up.

(2) Ot he r Cabi n Damage

The tables between rows 1 and 2 showed no damage ;
the two leaves were folded on top of the tables .
The rack for stowage of the passenger safety cards
had come off  the bulkhead and was under the t a b l e .

I A seatbelt extension was also under a table. The
tra sh container f rom No.  2 gal ley was found on

• top of the table between rows 1-A B and 2 — \  B .

Paper nap kins were in the overhead rack above
Seats l-CDE. The overhead rack above se~ t~ l-xi~
and 2-AB was intact but hung down over row 2
about 2 inches . The magazine rack ins ta l led  in
the overhead rack over s~ it  1— B was damaged but
was fri p lace. The oxygen co-~partncnt was c- -~en
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over row one and the masks were not dep loyed . The
no smoking sign was attached to the s ide wa l l  panel
over the l e f t  t ab le  but t h e f orward end of i ts  cove r
was displaced about 3 inches .

The overhead rack above seats 2 CDE was free of its
ceiling support tube and it had dropped about 8 inches .
The megaphone installed in the overhead rack above
the left table was in place and its retaining clamps
were fastened. From row 2 the rack gradually resumed
its normal position until at seats 6-CDE it was in
its normal position. At seats 8—AB , the rack was dis-
placed down about 6 inches where the two sections of
the rack met . The metal grill cover over the side
wall lights hung down from seats 6-A to 11-A. A
p illow was in the overhead rack above seat 7-A. The
oxygen compartment door was open above seats 5-CDE;
one mask was deployed fully , one mask was hung down
to the full length of its lanyard , and two masks were
attached to the door.

The overhead rack above rows li~ l2- AB was intact but
the section above 11 & 12 -CDE hung down about 6 inches .
The support tube above 12-CDE failed . The speaker
which had been installed in the overhead service unit
was found between rows 12 & 13 -CDE. The plastic cover
to a cove light was hanging down and fractured .

The forward edge of the overhead rack above seats l3&14
-AB was displaced downward about 1 inch . Above seats
l3&14-CDE , the rack ’s suppo rt tube was f r actured at the
cE~iling . The forward section of - the rack was displaced
about 6 inches t oward the aisle and hung down about
8 inches. The plastic cover to the cove light was hang-
ing down and was fractured .

The oxygen compartment door above seat 14-E was open;
only one mask was deployed . The cover over the cove
light at row 15 & 16 -AB was hanging down . The over- -

head rack supports above seats 17 & 18 -AB fa i led . The
forward port ion of the rack was displaced a f t  about 18
inches toward the aisle and extended into the a is le
about 10 inches ; the clearance between the rack arid the
scatbacks was about 10 inches . The rack ’ s rear support
fa i led  at Seats  17 -CDE and the rack hung down about 5
inches .
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The overhead rack above sea t s  19 ~ 20 AB had f a i l ed
at its forward suppor t .  The rack  had d : ip p e d  about
18 inches ot the ais le  side.  The a f t  end of the  rack
d ropped about 6 inches and its suppor t  tube  was dis-
torted . The megaphone located ~Uove seats 20-AB w e
in p lace  and its r etai n ing cl amp f a s t ened . The
magazine rack which was ins to lled  ins ide  the  overhead
rack over seat 20-B had failed . The plastic
cover over the cove light was open and fractured .
The first aid kit, located above seat 20-c in the
overhead rack was intact and its retaining clamps were
fastened .

The cabin floor at seat row 4-CDE was displaced up-
ward about 1 inch under 4-D. The floor raised about
1 inch and then became almost level at row 7-CDE.
The f loor under 5-D was disp laced upward about 6 inches
and was buckled . The f loor  under seat 10-C was dis-
placed upward as was the floor at seat 13-B. Aft of
seats 13 -9~E the floor was disp laced upward . The floor
under 14—B was disp laced upwa rd about 12 inches arid
became almost level at 15-AB . At seats 16-CDE , the
aisle  f loor  was depressed sl ight ly .  The f loor  panel
at row 20-CDE was removed to gain acces s to the CVR.

A piece of a magazine rack was found in the aisle at
seat 16-B.

Two p ieces of a maga z ine r ack were f ou nd in the a:s l e
at seats 18-B & C. The t ray  holder  behind seats 20-
CDE was loose.

The cabin f loor  panel forward of the rear stair door
was loose. The CO2 and water fire extinguishers
fastened to the rear bulkhead behind row 20-AB/20-CDE
were in place  and their  r et aining clamps fastened .

The cabin f loor  panel fo rward  of the rear s t a i r  door was
loose , moved forward 1 to 1½ inches , and was d i s p l a c e d
about 2 inches upward . The door was found open and
the f loor  d i s to r t ion  prevented it from being c losed.
The door was subsequent ly  closed and no damage was seen
at the rear f l i g h t  a t t endan t  ju apsea t .  The seat ’ s
restraint straps were intact and the re lease mechan isr s
operated with no d i f f i c u l t y .  The e x t e r i o r  su r face  of
the door had grass , soi l , and rr-ud adhe r ing  to i t .  The
cei l ing panel forward  of the door hung do wn about  2
inches.

All passenger  s e a t b e l t s  were i n t a c t , non e f a i l ed , and
• all  were found open . Al l  r e leases  o? erated  with no

d i f f i c u l t y .
•1
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f. Main Landing Gear

The l e f t  main landing gear wheel well  was pushed
upward and was f ractured in three p laces . There
was an impression of the wheel in the top surface
of the w e l l .  The ri ght main l and ing  gear wheel
well was also pushed upward and f r a c tured in one
place. There was no impression of the wheel seen
in the top surface of the wheel well.

4. Aircraft Occupants

a. Flight Crew

Captain Carl W. Boyer, age 49
First Officer John R. Spencer , age 38

b. Flight At tendants

Ildiko Tovolgy i , age 34 (the “A” a t tendant)
Marsha Morris , age 25 (the “B” attendant)

c. Passengers

The 102 passengers included 84 adul t  males ( including
76 and 83 year-old mCn), 14 adult females ,(iucluding a 73
year old woman and a 26 year old pregnant woman)and four
children. - The childr~ns ’ ages were 3 years, 2 years , 21
months, and 6 months; the latter three were not ticketed
passengers as they were cons idered as “ infants  in ar ms”
and were intended to be held during flight.
There were no handicapped passengers or passengers who
required special handling because of age or illness.

5. Crew Information

a. Flight Crew

Captain Carl W . Boyer, born Augus t 23 , 1926 , was examined
on Febru a ry 5, 1976 for his First Class medical  c e r t i f i -
cate by FAA Medical Examiner No. 02482-1: John S. Cunmick ,
N. D., of Por t Isabel , Texas . Captain Boyer ’s med ical
cer t i f icate con tains the l imi tation: “Holder shall have
avai lable  a pa i r  of correc ting glasses  while  exercis ing
the pr iv i leges  of his  a i rman c e r t i f i c a t e .” Capta in  Bcyer ’s
most recent electrocardiogram was performed on February 5,
1976.
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First Of L i -_ er  John k. Sp oro or , . , - - i  ~u~ u-~t -~ , l9~~7
was examined on Apr i l  1Z , 19/ 6 , ~~r i i L ~ 1 1 5 L  l a s s
medical  c e r t i f i c a t e  by FAA ~-~odiLaI r~x iiii ~ No . (e2~~i~ -l
Otto F. Swe~~al , D. , of P i tt ~:i r ~~~~, P e nn e y iv : o~i~. - F ir s t
Of f ice r  Spencer ’ s ~~di~~ol c e r t i f i ca t e  - ,nt ai - i u

tionS .

b. Fligh t A t t e n d a n t  In f o r m a t i o n

Ildiko Tovolgy i , the ‘ A ’  f l i g ht a t t endan t , was born  on
December 22 , ~9’,1. S h e com p leted her i i ~~ia1 t r a i n i n g
on May 27 , 1964. hot cost recent  rece~ r - i ~L ~-oie r~ ency
training was comp leted on Feb ruary 16 , 1976 and she
received a score of 88 on the w r i t t e n  test. Her co~ t
r ecent o b s e r v a t ion  f l i g ht was on 1-;av 18 , 1976 , wi th  no
ad ver se coruients  od.5 by t ho rev  ~ew er .

Marsha Morris , the ‘ B” flTh hi s OttotL -~.~~nt , was born on
August 29 , 1950. She comp leted he.r 80 hour initial
training on June 16, 1976. Whe n she comp le ted her
training her qualification and operat ir 1,~ exper ience
on Al legheny a i r c r a f t  we-re : DC-5 , 11:02 ; BAC-i ll ,
13:08 , and CV 580 , 1:44 .

Both flight attendants ~:ere qua l i f i ed  on the DC-9-30 ,
-50 , BAC-ll l , and the CV-3b0 .

Allegheny Airlines r ecur ren t  flight attendant emergency
t ra in ing, which takes 8~ hours , j nc]~~des both cl a ssr c~~n
and “hands on t r a i ni o~~. ” ;- written test is a dm i n i s : e r o o l
prior to the at t o n d o nt s  going to an a i r c r a f t  to der~~n-
s t r a t e  thci r k i t ow lod ge of the  a i r c r a f t ’ s emergency c r u i p—
ment which is conducted at night  using norr:~-d ca N - in
lights for  i l lumina t ion .  A l l  a i r c r a f t  exits a re  opened
including cock p it windows by each f l i g ht  a t t e n d a n t  in
the presence of an instructor. Evacuation slide girt
bars are not a t t a c L e d  to t h o  a i r c r a f t  f l oo r  when the
cabin doors are opened . Each a t t e n d a n t  riust phys ic a l l y
locate each p i e -h e  of emergency equ i : -ment  in the presence
of an ins t ruc to r .  Beg inning in 1976 , the recurrent
t ra in ing  i n cl t d e d  us ing  sr:-oke f or  r e a l i sm .  The f l : : ht
attendants are g ivon a set of e-~ei~~emc v c i r cu m s  tar &ce s

• by their instruct-o~ while inside a dark e r ind  cabin  ~~~i :h  has
been f i l l e d  w i t h  theatrical eurNe . They are then instructe d
to open the  a p p rop r i a t e  e~ i t  a f t e r  t h ey  assess  the  s : t u ot i o n .
This exvri oc ceold bo cooductcd -n D C — 5 — 3 0 , — 5 0 , ~:~~— l 1 i
or CV-580 a i r c r af t .

•1i
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6. Medical and Pathology

a. Flight Crew

The captain and the first officer sustained multiple
sp inal fractures and contusions . The captain :ilso sus-
tained lacerations to the forehead , the left temple,
and rib fractures . The first officer also sustained a
lacerated tongue and abrasions to both legs .

b. Flight Attendants

The “A” flight attendant sustained a compression type
of sp inal fracture.

The “B” f l ight at tenda nt sustained a contusion to her
left ankle and left leg, acute lumbosacral and cervical
strains, and a lacerated tongue.

c. Passengers

Thirty-two of the 102 passengers sustained serious injuries
2 I. These injuries included 7 cervical fractures , 8 tho-

rasic f ractures , 11 lumbar fractures , 1 ankle frac ture
and 2 arm fractures . Minor injuries sustained by
50 passengers , as well as passengers who sustained ser-
ious injuries, included cervical and lumbosacral strains
and sprains, wiplash, facial  lacerations, anterior chest
Contusions , tongue lacera tions , broken teeth, and multip le
contusions and abrasions to head/face and to extremities .

~~enty passengers, including the four children, had no
reported injuries.

d. Others

A city policeman sustained a sprained b~’ck when he slipped
from a wing while he was assisting in r emoving injured
passengers.

e. Injury Table
Adul t

Flt Crew Flt Attend Pax Chi ldren  e ther s  Total

Fatal  0 0 0 0 0 0
Serious 2 2 32 0 0 36
Minor 0 0 50 0 1 51
None 0 0 16 4 - 20
Totals 2 2 98 -~ 1 107

2114CFR83O .2 def1~ e~ serious ir~~ury as: 
“a v  j~~~~j s s  whi~~ ~1)  r~-; - :r~ s

hosp ftalizatio n for more than 48 h o u r u . co~~-e~~~~’~ ~~ thIn 7 d-v ~ 
-

the  date the in~~ nv was rc-ceived; (2) r,~sO: , ~r-~ a f r j t j r ~ - - f  an ’
bone (except si~~~ e fractures of fingers , toes , or r_ ~-.~~); (3) ~ -

lacer ations wh ich - ~ au s~ - severe hem orrhage s . n- -r ye , n- ~ s~~ o - or t~ --

damage; (4) in-.- - -i v e s in Ju r~ to any int~~r r~~ o- - o , (5) -c~ v--~
second— or thi rd—~~ r~-’ b u r r s , or any burns ~~~~~~~ c r u  t b - -j n 5~
of th e body s u r f a c e ’
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7. Medical Ass i s t ance

a. Airport Dispensary - A f f i l i a t e d  wi th  St .  Luke ’s E {- i s p i t a l

According to the two Registered Nurses on duty the dis-
pensary was alerted by telephone of the accident . The
nurses stood by for transportation to the scene; instead ,
about 27 persons were brought to the dispensary in
Eastern Airline vans and pol ice vehicles. All pers ons
were ambulatory . The more severely injured pers ons were
transferred to area hospitals by ambulance , police vehicles ,
and rescue squads.

The physician who was scheduled to be on duty at the air-
port later in the evening learned of the accident on h is
automobile rad io and he proceeded to the airport arriving
at about 1800. He examined several of the passengers .

Common injuries to persons included chest pain , whiplash,
back pain, and lacerations .

b. Area Hospitals

Six area hosp itals received and treated the injured .

Taylor Hospital in Ridley Park ~as not if ied by telephone
between 1730 and 1735. The first person arrived at 1745
and the last at 1805. Eighteen persons were brough t to
the hospital and 9 were admitted . The hospital’s d isas ter
plan was not implemented because enough staff was on duty .
Persons were brought to the hosp ital in a camper , a mini-
bus and van type vehicles .

Methodist Hospital in Philadelphia was notif ied by tele-
phone through the hospital ’s switchboard at 1720. The
first person arrived at 1742 and the last at 1837.
Fifty-one persons were brought to the hosp ital and 13
were admitted . The hospital’s disaster plan was irnple-
mented . Police and fire department vehicles transported
persons to the hosp ital.

St. Agnes Hospital in Philadel phia , was notified at 1730
by the Police Department radio arid the first person arrived
at about 1800 and the last  at about 1830. Twenty-one
persons were brought to the hosp ital and six were adritted .
The hosp i t a l ’s d i sa s t e r  p l an  was i n i t i a t e d  and the  stsff
reported to the  hosp i t a l  and the burn un i t  was p repared
to receive patients. Persons arrived at the hospital in
police and fire departrront units.
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Mi ser icordia  Hosp i tal  in Phi lade lphia  was n o t i f i e d  a:
1810 and the only person to be brought to the hosp i t al
arrived at about 1845. The patient was admitted . The
staff was placed on alert but it was not necessary to

- 
imp lemen t the disaster plan.

Fitzgerald Hosp ital in Darb y contacted Misericord ia and
reported that that hospital had a number of beds avail-
able and that their staff was standing by.

The University of Pennsylvania Hospital was notified at
1730 and the first person arrived at 1845 and the last
shortly thereafter. No persons were admitted . The
hospital ’s disaster plan was partially implemented .
Persons were brought to the hospital via police vehicles .

A City police officer was brought to Philadelphia General
Hosp ital for treatment of a back injury he sustained when
he slipped from a wing.

8. Survivability

The following is summarized from interviews and state-
ments from flight attendants , passengers, and ground witnesses~

a. The Approach and the Accident

Three passengers recalled that the approach to BDL appear~ -d
faster than normal and two said the landing was hard . One
of these passengers stated the approach to PHL seet ed f a a :
and as soon as the aircraft ’s nose was raised for a go-
around , the aircraft dropped and struck the ground . A
second of these passengers saw that the streets were wet
near the Philadel phia Navy Yard . The aircraft immediatel’-
went into clouds and the visibility went to zero . The
engines then went to full power and they came out of the
clouds and the passenger saw the ground and saw that thes
were descend ing; the aircraft then struck the ground .

One passenger stated that  jus t  a f t e r  pass ing Veterans
Stadium they encountered turbulence. They encountered
heavy rain while over the airport property and the vlsi-
bility went to zero, the engine noise increased arid the
aircraft fell to the ground .

According to another passenger , as the aircraft ap~ roach0
a highway , which was perpendicular to the runway , arid
close to the runway , it entered a v iolent  s to rm wi th  h f g h
wind and rain. As they passed the highway the v i sib i i i t\
decreased and it became almost  d ar ’~c .  The a i r c r a f t  then
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gained altitude but fell a lmos t  v e r t i c a l ly  to the ground .
This passenger did not recall if the ei~gine noise in-
creased .

A passenger who saw the shi p yard clearly, stated that
the wea ther changed to rain with gusty winds as they
neared the airport. The aircraft shook and then went up
followed by the nose rising . The nose remained up and
the aircraft fell vertically until the impact.

One passenger stated that while over the Delaware River
it began to rain very hard and the rain intensity in-
creased as they got closer to the runway . A second pas-
senger stated that after encountering the rain, the
wings shook from turbulence. Another passenger described
the rain as a sheet of water on the windows . This pas-
senger also recalled that the aircraft nose went up at
a sharp angle and the engines accelerated . Another pas-
senger estimated that at about 100 feet the aircraft ’s
nose went up after encountering the rain; he did not
recall turbulence. Another passenger estimated the
altitude at 200 - 400 feet when the nose came up.

A passenger saw vehicles on Industrial Boulevard during
the approach and shortly thereaf ter the aircraf t went
into clouds and the v i s ib i l i t y  went to zero. The eng ine
power increased and he thought that they struck the
ground and bounced back into the air before the f i na l
impact .

One passenger believed that the wheels touched the runwa’:
briefly and the engines accelerated and the aircraft took
off  and was airborn e br ief ly  be fore f inal ly  striki:i c~ the
runway.

Accord ing to another passenger, the aircraft shook violently,
the nose went up and they struck the ground . One passenger
estimated that  the nose came up about 25 degrees .

One passenger saw ra in  at the end of the ru nway and thought
that the aircraft was too high and too f a s t  to land . He
then heard the landing gear cone up and the engines accele-
rate shortly before the impact. A second passenger stated
the aircraft encountered large rain drops and wind gusts
wh i l e  the landing  gear  was down . The a i r c r a f t  then c l i~-’bed ,
the gear was r e t rac ted , and it got very dark  o u t s i d e .  The

-‘ rear of the a i r c r a f t  was then pushed do~.-n and they i -p a c t e d .
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Passengers recalled seei ng s t reets  wet [ru in rain ,
being blown by wind , and the water  in the r iver  b~
disturbed by wind .

Passengers agreed that the aircraft dropped to th- -

suddenly in a s l ightly nose up or almos t level a l t i t
some desc ribed it as if the tai l  was pushed down ~.-i
the nose was up. The aircraft slid along the gru .
brief ly on its initial heading until it slid bro i :.
past the terminal (the nose turned to its left) u~~
coming to rest on the grass.

At impact most seats failed causing passengers to l~
thrown into adjacent seats and pinning some passc-I.(..~
between seats, the floor and seats, and between c O i L. .

and side walls. (See Attachment 2 for descripti~ --
seat damage). One 21-month old chUu

reportedly was thrown vertically from its seat. o-
head storage racks failed , spilling their contents t

the f loor.  Some passengers sustained leg injuries i~h-
seats collapsed on their legs.

b. The Evacuation

The “A” f light attendant stated that she was st an- - i .
in the area between the cockpit door and her jur~J r t

at impact. She was thrown to the floor and was i t .-
ized because of her back injury . When the aircr~rL
stopped , a male passenger came forward and in the pr -
of opening the main cabin door, he inflated the er-a j
slide; the flight attendant was partially covered I-
slide. (Photographs taken by a passenger shortly ~ :
the passenger evacuated show that the main door was
open). The “A” attendant then directed the passer
and another passenger to open the galley service dc
to inflate its slide which they did with no d iffic ’ 1
Two ground witnesses saw the door open and the slide
in f l a te ;  however , the sl ide was held ho r i zon ta l ly  ~
wind . They saw two men attemp t to hold the s l ide  d
but did not see anyone exi t f ro m the ga l ley  door.

Passengers opened the four overw irig ex i t s ;  about ~ ?
sengers used these exits.

The rear cab in door , leading to the rear s t a i r s , ~~~~

about 2 inches at impact and was prevented  f rom cp
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fu r the r  by the raised floor forward of the door.
The entire airframe section aft of the rear cabin
pressure bulkhead was miss ing  and there  w~is about a
4-foot drop from the re ar do or sill to the gr ound .
The “B” flight attendant could not open the rear
door and called for  assistance. Three male passen-
gers took less than 10 seconds to force the door
open far enough for the exit to be used . It is
believed that the majority of passengers used this
exit.

The passengers encountered baggage and garments in
the aisle du ring the evacuation. Some passengers
retrieved their carry-on articles (attache cases ,
garment bags, camera s, tote bags , etc.) before they
egressed . The flow of passengers to exits was
hampered by seats which came to rest in the aisle
and seats which failed and came to rest against other
seats. At least three and poss ibl y as many as 12
passengers were immobilized by in jur ies or trapped
by failed seats and were still in the cabin when fire-
men arrived .

Few passengers reported difficulties releasing t’ieir
seatbelts; one passenger said that his seatbelt
loosened at impact.

The passengers praised the efforts of a Philadelphia
Fire Department Captain who was a passenger for issuing
evacuation instructions and assisting injured passe-t-
gers from the cabin. He remained in the aircraft
during the removal of passengers who could not egress
by themselves .

Many passengers remarked that after leaving the aircraft
there appeared to be no organized manner for taking care
of them and to assure that they were kept together.
Some recalled that it seemed to be a long time before
they saw fire trucks arrive. -

Passengers were in agreement that when they exited
from the aircraft and while they were standing outside
the aircraft that it was raining very hard and the wind
was very strong and that fro~; 2 to 5 inches of s t an d i ~~
water covered the grass around the aircraft.
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c. Ground Assistance

Numerous Eas tern , Trans World , and Alleg heny A irlir ~. s
ground personnel went to the scene of the accident by
foo t and by miscellaneous vehicles . When these peraonne!
arrived some passengers were still egreSSing . E-jst- rri
Airlines personnel drove passengers to the airport dis-
pensary and to Taylor Hospital. Airline personnel also
entered the aircraft and assisted in freeing passengers
and in moving the “A” flight attendant ’s feet from near
the main cabin door in order to open the door. A ‘i;~\
employee punctured the evacuation slide which was insid u
the forward cabin at the main door to gain access to
the door.

9. Crash Fire Rescue- The following is summarized from Fire Lie~~~r
merit Reports and interviews with Fire Depsi.

a. Notification ment personnel :

The crash a la rm was activated by the Control Tower at
1712 and was received at both airport fire stations Nos.
77 and 78. This alarm was initiated by a tower controlh- r
who picked up the crash phone which rang the alar m bell ,
opened the fire house doors and opened the airport access
gate at station 77 for approximately eight minutes . (Only
the Tower and the fire stations can transmi t on this tele-
phone. When this phone rings it can be monitored at
12 other locations on ~he ai rport .) Within 48 second s
of the arrival of the first airport fire truck, a second
alarm was struck; this was at about 1714:36.

b. Firefighting Effort

Firemen who arrived at the scene shortly after the acci-
dent described the weather as severe due to heavy rain
and strong gusty winds from the west and southwest. Sone
but not all , depending on their location, observed pas-
sengers exiting from both right and left overwing exits
and rear door. Although no firemen recall anyone e:-:itin;
from the f ron t  of the a i r c ra f t , they thought some pas-
sengers might have prior to arrival of crash equio—~ -~:.
The capta in  on F-3 , the f i r s t  vehicle on the scene , re:a l
tha t  approx in a tel y twelve passengers  and three  cre~~~e -h-es -

were s t i l l  ins ide  the aircraft when they arrived . -~::~~s
f rom S ta t ion  78 app lied foam (pro te in)  to the f u se l a c e
and wings of the a i r c r a f t  to reduce the  p o s s i b i l i ty  of
f i re ;  no f i r e  existed at the time nor did any occur there-
a f t e r . Foam was also app lied onto pools of s t a n d in c  w e t e r
in the event tha t  the pools contained standing fuel.
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About 12 ,500 pounds of Je t-A fuel  was on board the air -
craf t.

c. Rescue

Area hosp itals were alerted to receive patients via the
f i re  depart ment not if ication plan. Some firemen entered
the aircraft upon arrival and assisted in the evacuation
of remaining passengers . Firemen removed seats and
other objects so that 5 or 6 passengers could egress.
Three passengers had to be removed via stretchers. It
is estimated that from the arrival of CFR equipment
to the exit of all mobile passengers and the “B” fl ight
attendant took about 4 or 5 minutes. The “A” attendant
plus the cap ta in  and f i r s t  o f f i c e r  were removed later .

Because there was no fire, much caution was exercised in
removing the injured passengers and creu-inembers to prevent
add itional injuries . Firemen saw no visible injuries
to the passengers and crew with the exception of the
cap tain who sus tained head lacerations. The phys ician —

f rom St .  Luke ’ s Hosp i ta l , which operates the airport
dispensary , sent others on to area hosp itals , and
released others .  He later went to the accident si te
to de termine if fur ther med ical ass istance was needed .
However , none was required ; he was assisted by two nurses .

Firemen also noted on arrival that some of the passengers
were s i t t ing  and ly ing on the pavement and the grassy
areas near the a i r c ra f t  and had to exercise caution so
as not to run over them in the poor v i s ib i l i t y  condit ions .

Five rescue units responded to the scene. The men from
Unit 19 and Station 77 removed the “A” flight attendant;
she was removed first to gain bet ter access to the cock-
pit. She comp lained of back pain and was removed in a
stretcher.

Unit 11 was a mobile intens ive care u n i t .  This u n i t ,
along with the PFD captain f rom Sta t ion  77 , removed the
pilo ts. Both pilots were consci ous when the f iremen and
Eastern Airl ines emp loyees entered the co ckpit. The
captain was bleed ing from head lacera tions and both p ilots
comp lained of back p a i n .  The f i r s t  o f f i c e r  was renoved
while  the cap t a in  was being t r ea ted  for l ace ra t ions . The
cap ta in  was removed at about  1750 E. d . t .
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d. Equipment

A total of eight firefighting vehicles from the t~’ -s
a i rpor t  s t a t ions  responded to the f i r s t  a la rm;  the
f i r s t  unit  a r r ived at 1:48 a f t e r  the alarm (or at
1713:48). This was a quick crash vehicle identified
as F—3 equipped with 300 gallons of water and 38 ga l lo ns
of AFFF. It also had 1500 lbs. of dry chemical. The
second unit to arrive was a major f i r e f igh t ing unit
identified as F-2 equipped wi th 3,000 gallons of water
and 500 gallons of protein foam concentrate. The
remaining airpor t equi pment , arrived within two minutes from
the f i r s t  a la rm.  In addition to the above , several o f f -
airport units responded to the airport , includ ing one
fireboat~

The off airport units not used at the crash scene
were held on the ramp by the Battalion Chief. Only
of f  a i rpor t  unit  E -69 was used at the foot of Concourse
“B” at a hydrant as a nurse truck. Off-airport units
gained access to airport  at Station 78.

Capacity of Airport Trucks

Tr uck Water Foam Concentrate Dry Fire
Number Capacity Capacity Chemical Station

F-i 3000 500 78
F-2 3000 500 77
F 3  300 38 1500 lbs. 77 (quick

respo nse
t ruck)

F-4 2600 400 77
F-5 2300 300 77
F-6 1500 300 77
F-7 1000 lbs . 78
F-9 300 700 78

l3 ,000gal 2 ,738 ga l .  2500 lbs .

Three-hundred and seventy  gallons / foam concentra te  and 11 , 300
gallons water (approximatel y) were expended . Water , from hydrant on con-
course B, was used to replenish trucks F-2, F-6 and F-9. A total of
18 firemen were on the scene from Stations 77 and 78 within 1½ n i n -t t o ~
a f t e r the a la rm.

V I - 42

L ~ ~~~~~~~~~~~~~~~ 
1T1~~

T 
~~~ ~~~~~~~~~~~~~~~ ~~ 

~~~~~~~~~~~~~~~~~~~~~~~~ -~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1



- -  —~~-~~~~~~~~~ -5-— -- - -~~~ --~~~-- - -.-~~~~~~~~~~~ --~~-5-~~;p~ --- ~~- - -~~~~

e. Response of Equipment

(1) First Alarm at 1712 -

r 

Station 77:  F i rs t  u n i t  on scene at 1:48 f r o m  a l a rm .
Requested t ha t  a second a l a r m  be sounde d at 17 1-’.:32 .
Firemen entered cabin and saw passengers  ly ing on
f loo r .  They l i f t e d  seats to f ree  passengers , check
the condi t ion of the “ A ’  a t t endant  and the p i l o t s
and assisted passengers from the aircraft via the
lef t  overwing exi ts .  Assis ted in removing the
p ilots f rom the cockp i t .  Firemen observed persons
walking and running from the aircraft , as wel l  as
sit ting and lying on the ground as they a r r ived
at the scene .

Stat ion 78 arrived wi t h i n  2 minutes of the a l a rm .
The Fire Department cap ta in  a t tempted to shut o f f
the a i r c r a f t ’ s e lec t r ica l  power in the cock p it
but was unable to do so. Equipment app lied foam
agent to fuselage , wings , and ground . Failed to
find any fuel leaks on the a i r c r a f t .  Firer -en
entered cabin and assisted personnel from Station
77. Equipment remained at the scene until 0330
on June 24th.

The following off-airport units responded to the
first alarm:

Engine 69 - on scene in 3 minutes . personnel saw
pol ice  and f iremen hel p ing persons f rom a i r c r a:t .
E-69 provided hydr ant supp ly to E-78 foam truc~r.

Engine 60 - on scene in 5 minutes .
Engine 49 - on scene in 8 minutes .
Engine 26 - on scene in 3 minutes .

Ladder 4 - on scene in 4 minutes . Towed the a i r p o r t
f i r s t  aid wagon f rom S ta t ion  78. (A converted bag-
gage car t  which carr ied various trauma s u p p l i e s . )

Boat >1-32 - on scene at Flog Island Terminal in 35
minutes.

Rescue R-l9 - on scene in 5 m i n u t e s . Rer-~ved ‘A ’
f l i ght a t t e n d a n t  and d e p a r t e d  scene at 173 !, ac~i
a rrived Metho dis t  Hospi ta l  at  17—’.2 .

Chem . 3 - on scene in 10 rr -~ nu t e s .
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(2) Second Alarm at 1714:32

Engine 47 - arrived in 6 minutes
Engine 53 - arrived in 10 minutes
Engine 10 - arrived in 12 minutes
Engine 57 - arrived in 8 minutes
Engine 5 - arrived in 8 minutes
Ladder 19 - arrived in 4 minutes
Chemical 2 - arrived in 44 minutes
LW — 2 - arrived in 15 minutes
R - 3 - arrived in 6 minutes . Transported the
captain to St. Agnes Hospital. Departed scene at
1752 and arrived at the hospital at 1809.

R-l4- arrived in 6 minutes . Departed the scene
at 1742 with the first officer and arrived at
Met hodist  Hosp ital at 1758.

R-7 - arrived in 7 minutes . Assisted R-ll removing
a passenger from the terminal building.

R-ll - arrived in 6 minutes. Assisted an elderly
male passenger in the cabin (passenger transported
to a hospital by police). Assisted three passengers
in terminal building who were later transported to
h osp itals by po lice. Assisted male passenger in
terminal and departed terminal at 1814 with the
passenger and arrived at St. Agnes Hosp ital at 1830.

Nume rous Fire Department o f f ic i a l s , inc luding  of f i c al s
from the Fire Marshall ’s office , responded to the
alarms . One Bat ta l ion Chief stated that he eti count-
ered heavy rain in the vicinity of Island Avenue
and Lindbe rg Boulevard en route to the a i rpor t .

10. Security

a. Philadelphia Police Department

The Philadel phia Police operations desk no t i f i ed  the fol-
lowing hosp i ta l s :  Philadelphia General at 1728; Univer-
s i ty of Pennsylvania at 1725; F i tzgera ld  Mercy at 1723;
Miserecordia  at 1725; and St .  Agnes , Ei nstein Southern ,
Cheste r Crozier , Presby t er i an , and Met h od is t  shor t ly af t er
learning of the accident.

Accordi ng to the pol ice  repor t , t he a i rpo r t  was closed
at 1730 , and at 1930 Runways 27L and 17 were re-opened .
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The Police Department dispatched t h e i r  > 1ob i l e  Commun~-
cat ions Uni t , two buses , 59 pa t ro l  c o r ~- , 11 foo t  t -~~f f i c
vehicles , 8 highway pa t ro l cars , 4 tow ~~~~ ks , 2 c r i o~e
lab units , and 11 d etective cars .

Detectives from the Homicide Bureau v i s i t ed  each hosp i t a l
and interviewed those aircraft occupants who were less
seriously injured .

b. Airport Security

Airport security personnel were reponsible for manning
gates and other access points on the airport and at the
terminal building .

11. Other

Douglas Aircraft Company was requested to examine the damage
to the forward flight attendant seat. The results of that
examination will be included in the accident file.

Burns Aero Seat Company was requested to provide information
from their  representative’s inspection of the passenger seats .

Matthew M. McCormick
Human Factors Group Chairman
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M r .  R i c h a r d  C h a n d l e r , C h i e f  If  the P r - 4 t c ~c t 1on  and  ~o o r v i v a l L1t .4 r a t - F r y ,

C i v i l  A e  ron ie~d~ cal  I n s t o t u t I -  ( C A M I ) ,  5 h 1v.~ -d the  f , l l l o v lI i n g  i i ;  : t e —  t F :

illustrate t h e i r  r e s e a r c h  in a r e a s  p e r t a i n in g to  l O I ) l f l  I~~~( t y ,

Slide ~~~~ c r i t i on
C A M I  ( - v a c u a t i l l n  s i m u l a t o r  w i t h  tv.: F— deck h :oo-oi1g I , , r  — L 4 1 r 4 ,
on the  f r o n t . T h e  s i m u l a to r  is iii a 7- ut~g r C  e n o s e  U own a nd
1 2 - d e g r e e  r i g h t  r o l l  a t t i t u d e . T h i s  f a c i l i t y  i s  ti-n- primary
too l  u s e d  in ev a c u a t i o n  sy s t e m s  r e s e a r c h .  Th e  p u r  pc I 4 - (  .11

thi s r e s e a r c h  is  to q u a n t i f y d e l a y s  w h i c h  c ou l d  occ or  in an
evacua t ion  due to f a c t o r s  of door  w i d t h , f 1 : I I r  a n g le , se a t

spac ing  and conf i g u r a t i o n , sn u k t ’ , l ig h t i n g ,  d e h r l = , a i s l e
width , e tc . T h e s e  L a c t o r s  a r e  t h e n  c o ns i d e r e d  in a c o m p ut e r
m o d e l  wh ich  is b e i n g  d e v e l op e d  to e n a b l e  s t a t i s t i c a l l y s i g n i f ~can t
p r e d i c t i o n s  of a i r c r a f t  e v a c u a t i - n i  t i m e s  u n d e r  r e a l i s t i c  c F , n d 4 1 t i  4 0 S

to be made .

2 CAMI ev a c u a t i o n  s i m u l a t o r w i th  the  s l ide ou t , s h o w i n g  a
s i m u l a t e d  h a n d i c a p p e d  p a s s e n g e r  jum ping  in to  the s l ide .
A r e c e n t  u s e  of the  e v a c u a t i o n  s i m u l a to r  was  to i n v e s t i gate
p rob lems  o f h and i capped  p a s s e n g e r s  in an e m e r g e n c y  e v a c u a t i o n .
Tes t s  used  s imu la t ed  hand i capped  p a s s e n g e r s  in  ev a c u a t i o n s
to avoid  u n c o n t r o l l a b l e  p o t e n t i a l  f o r  i n j u r i e s  to t r u l y
h a n d i c a p p e d  s u b j e c t s .

3 Ins ide  of t h e  e v a c u a t i o n  s i m u l at o r  sh w i n g  one of the ev a c u a t i o n
of h a n d i c a p p e d  t e s t s  in w h i c h  one - C f  t he  p a s s e n g e r s  is c a r r - <- ing

the  f e m a l e  du m m y  in h i s  a r m s .  I n t e r n a l  f a c t o r s  s u c h  as  t h e

n u m b e r  of h a n d i c a p p e d  on b o a r d  and t h e i r  s e a t i n g  loca~~on s  w e r l -

c o n s i d e  r & d  in th i s w0rk. T h e  r e s  i lt s  - C f  t h i s  s tud y ~~~~
- r e

f u r n i s h e d  the Fl i~, ht St a n d a r d s  Se r v i c e  fo r  p ssibh- use in
ru l e m a k i n g  a c t i v i t y .

4 I n s id e  the  ( ‘ 4 -  a l - o lat ion  simulat I r  sh :v ~~ ng  the  i n d u s t r i a l  sp i r a l
s t air s  and the s t ra i ght  s e g r~en t e d  s t a i r s  w h i c h  r . 4 t a t e  t h e  same
w a y  t h a t  t h e  i n d u s t r i a l  sp i r a l  s t a i r s  r t at e . The B - 7 4 7  s t a i r s ,
w h i c h  h a v e  r a i l i n g s  . :n both s i d es  and  r o t a t e  t h e  o p p - s i t e

0 d i r e c t i o n , w e r e  a l s o  t e s t e d . F h e  r e s u l t s  of t h e s e  t e s t < -  in d i c a t e o
c o n s i d e r a b le  r e l a t i ve  d i f f i c u l t y  in u s i n g  the  9p i r a l  s t a i r s 1
pa r t i c F i l a r l v  when th&F simulato r was  I r i e n t e d  at an  a n g l e  and
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Chandle r (continued)

v i sj u fl -~~ aS  l im i t e d  1 1 1 3 1  to 5 ( 4 L 0 1 3 1 (  O i l  t I C  . 1 5  5 0 1 ) 1  r t l - 1 l  t h -  I • v i-nt
r u I em a~ in g  whicl -i l i r i u t  t h e  1 1 5 0  It sp i r a l  h t , t . r (  use s 0)  1 4 -

a i r c r a f t .

5 Slide sh .C ~ i n g  e . I I ~~~ p 1t  of a i r c r a f t  in  the ou r viial tank iv i t io n o n
ev a c u a t i ng  ou t  t h e  t p h a t c h  ~ I f  the  u c P p i t . Ih is e t  n y  stu dy
d e m o n s t r a t e s  a c-  I n t i n u i n g  i n t e r e s t  in  c o .- a c t i a t i , n  s u r v i v a l
research .

6 S!id e r a f t  u n d e rg o i n g  s e a wo r t h i n e s s  t e s t s . T h i s  test
e v a  l u a t e d  a s l i d e/ r a f t  c o n f i g u r a t io n  w i t h  h ig h - d e n s i t y 4:  1. o i i o a n t

l o a d i n g  u n d e r  pa r t i a l l y i n f l a t e d  r a f t  c I ) n f i g u r a t i ( I n .

7 I n d i v i d u a l  f lo ta t i on  d e v i c e  w h i c h  s h F , w - ~ th at person w e a r i n g  i t
wo uld w i n d  up w i t h  lace  in  t h e  w a t e r . R e c e n t  e f f o r t s  h a v e  b e e n
d i r e c t e d  to w o r k  w i t h  i n d u s t r y  t I  i : i ) gr a d e  t h e  i n d u s t ry
s t a n d a r d  f o r  i n d i v i d u a l  f l o t a t i  - C O  dci  i c e s  t o  p r  :vide  imp r  i -. i’d
f l o t a t i o n  c h a r a c t e r i s t i c s .

8 Smok e ho -3d w i t h  s u b j e c t  d e m o n s t r a t i n g  I n - a t  r e s i s t a n c e  by h :Lving
f l a m e  i m p i n g e m e n t  on e i t h e r  s i de .  A l t h o u g h n o  r e c e n t  e f f - 3 r t s
h a v e  been  m a d e  1- .: f u r t h e r  d e v l - l  °p t h e  st o o P  e hood , sev e r a l
i n d u s t r y  s o u r c es  a r e  now m a r P  - t i r g  s m o k e  h o o d s  w h i c h  i n c o r p o r a t e
s l o p o l i e s  of b r e a t h i n g  ga s  to  i n c re a s e  u s a g e ’  t ime .

9 Sm o k e  g o g g l e .-’ o x y g e n  r o a s t -  c n r i b i n a t ~ . 4 1 1  sh  \‘, j f l C  t h a t  srn o l—
cou ld  leak in t i n d e r  e y e g l a s se s  w o r n  by t h e  s u b j e c t . R e c e n t

F 1 4 t F o d i e S  in t h e  l a b F r a t F l r y  j n d : c at e d  t h a t  n- ~ d e v o c e  in u s e  on

f l i g ht d e c k s  w o u l d  p r  v i d e  14 ooP - p r o t e~ ti mo w h e n  t h e  u s e r  w a s
F w e a r i n g  1~1 a s se s . T hes e  t e s t s  a r e  b e i n g  u s e d  b y t h e  Fli g ht

S t a n d a r d s  S e r v i c e  t o o  u p g r a d e  t h e  r e q u i r e n u e n ’o s . C u r r e n t  t e s t s  :1
p r ot u t y p e  s y s te m s  s h  14 ’a th at pr F I C :  t i o n  can  be p r o ’. id ed .

10 F u l l — l a c e  s mok e  r -o i sk  whi&h o - I I I F , n s t r a t e s  v o s - o a l  d i s t o r t r - : n  w i t h
p e r s o n  w i t h  b i f . o t l s .  B th  f - o i l - f a c e  sm - k e m a s k s  and g o g g l e s
can p u s h  g l a s s e s  o . r ~ 3f t h e i r n o r m a l  p o s i t i o n , so t h a t  v i s i o n
is  i m p a i r ed .

11 Sl ide dep i c t i n g  a subject u n d e r  iv F r - 1- C ad p r e p a r i n g  f o r  a
d e c o m p r e s  s i o n . T h i s  st u dy , c IOU a c t e d  b y D r .  Bus by , e v a lu a t e d
the e f f e c t  of p h y s i c a l  w o r k l o a d  on the  t im e  of u s e f u l  c o n s c i o u s n e s s .
A s  a r e s u l t  f t h i s  s t ud y ,  c o n s i d e r a t i o n  i s  ru ing  g i v e n  to  e s t a b l i s h -
i n g  m o r e  s t r i n g e n t  g u i d e l i n e s  to  p r e v e n t  lo s s  of C O n s c i  ) I l s n e s s
.~f f l i g h t  a t t e n d a n t s  ,s~ t e r a d e c o m p r e s s o o n .
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Chandler (contrnued (

12 Slide s h o w i n g  t e s t i n g  of p a s s I - n g e r  m a s k  being e v a l u a t e d  at
a l t i t u d e  w i t h  exercise . A freq uent task is t - . accomp lish

p h ys i o l o g i c a l  v a l u a t  I n of t h e  po r f  i r r n a nC  e of n ew  once
in o x y g e n  m a s k s .

1 3 Slide de p i c t i n g  f l i g h t  a t t e n d a n t  s t r e n g t h  t o - s t  s . R e c e n t  s t - Un- s

h a v e  b e e n  c o n d u c t e d  to d e f i n e  c a b i n  .i t t -nd.on t a n t h iu p : m n e t r y
f o r  U S C -  in s - - ot t , r e s t r a i nt , and v4 i r k  S t a t i ro d e s o g n , and
de f i n e  b a s i c  s t r e n g t h  c o o p a t o l l i t s - i n  \ & o C t ’ s - rd  C t e d  t a s k s .

14 Elde n y  h a n d i l . ap }oe 4 d s object app lying f- C rc 0 t I  I l p e  r a t o ’  p t i sh  —

b u t t o n — t y p e  r e s t r a i n t  s y s t e m  b u c k l e . In measuring charoi cteris-
t i c s  of the  p o p u l a t i o n  w h i c h  u s -  c l v i i  a i r c r a f t , &‘ f t o r t s  r m i : , s t  hi ’
m ade to i n c l u d e  the  f u l l  r a n g e  ot v ,~ r o a b la -s , i r i c n o o l n g  in  t h i s
case  bo th e ld e r l y and the  y o o i n g .

15 Li t t le  g i r l  app ly ing  f o r c e  to a 1 - i u - h _ b u t t - : n - t y pe r e s t r a i n t  s y s t l - 1 L

buc kle .  T h i s  s t i l t  showed tha t  the  ai e r a g e  f o r c e  w h i c h  c o u l d
be e x e r t e d  t o  r e l e a s e  a p u s h - h u t t o n  r e l e a s e  w a s  nl y 14 r o u n d s .

16 GM i n f a n t  seat  w i t h  ( - m o n t h  d u m m y .  TeStS have  r e c e n t l y  been
com p le ted  to  e v a l u a t e  the e f f e c t i v e n e s s  of c h i l d  r e s t r a i n t  4
s y s t e m s  fo r  p r o v i d i n g  p r o t e c t i -~x i in c r a s hes  and in t u r b u i & - n c I - .
R e s u l t s  of t h i s  work  have  been f u r n i sh e d  the  F l i g ht S t a n d a r d s
Se rv ice  t ) r  u se  in r u l e m a k i n g .

17 Shows i n e r t i a  ree l  r e s t r a i n t  s y s t e m  wi th  the d u m m y  sub-
m an n ing.  T h i s  sy s t e m , wi th  i n e r t i a  r e e l s  at a l l  a n c h o r a g e
po in t s , was  t o  he used  in cab in  a t t e n d a n t  sea ts  on a w i d e -
bodied  j e t .  P lt houg h it me t  the  r e q u i r e m e n t s  of the F A R s ,
the r . 4 a n u f a c t u r e r  s - . ibmi t ted  it  f o r  d y n a m i c  t e s t i n g .  W h en i t
dem o n s t r a t e d  n-a3-’ r p r o b l e m s  ( s u bi n a r i n i ng ) ,  it was  wi t h d r a w n
f r o m  s e r v i c e .

18 E x t e r i o r  of the  C o n t i n e n t a l  A i r l i n e s  B - 72 7  a~ rc r a f t  in the
a c c i d e n t  at  D e n v g r , The C A M I  r - a r t i c i p a n t s  in the  i n v e s t i g a t i  In
- if a i r c r a f t  a c  o i l - n t s  . I : o t a l n  - i o t a  t . F crude , o . r  r e s e a r c h . This

‘~. o rP  is now u n d e r  t h e  l e a d er s h i p of Di’ . Vi i l l i am n  K i r i - h a r m o ,

19 In t e r or  o f  the C o n t i n e n t a l  A i r l i n e s  B - 7 i 7  a i r c r a f t  in t h e
a c c i d e n t  at D e n v e r , Co l o r a d o , s h o w i n g  the debris t I1\& a n d  the
I r 1r t  i f  the ’ c ab in .  The  ma in  a i s l e  of t he  a i r c r a f t , a p r i m a r y
e x i t r o u t e  i n m o s t  acc id e nt s , is p a r t i a l l ’ ,- b l ocked  b y d e b r is
and d a m a g e d  s t r u c t u r e .
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Chandler (c ont inued)

20 G a l l e y - mo u n t e d  sea t  w o t h  t l i g l : t  a t t t i t i . 4 ~~i t  i i i  i t , 10: O t O I F , r  m 0 i n

aisle , the p n i i i ia rv  exit l’ F l o t e .

21  G a l l ey — m o u n t e d  ~~~~~ w i t h  f l i g h t  i t t ’  I I , ( ~~F t in  I t  S l t i , i 4 r u ’u  I

s ide  w i t h  h o -ad  c o o t o c t o n g  u n p a d d e d . I , i r d  s t r o L t o r , - . t O t -

fli ght att o -ri d ,sn t c¼e r e injured in the s r a s h , ‘ P t -  0 1 1 4 1 1  c I C I O t 141

b locked . T he  r e s t r a i n t  ~t - s t e - i j i  d e s ig n , l o c k  f o-t d i n g ,  m d
low s e a t  hack  i n c r e as e  the  pr obabi loty : t  1 1 4 1 0  r y .

22 Ga l l ey  - r u -  I t in ted  s i - ,i t s h - o w i n g  the ret irro s p~’~ ng :tetac I I I  d an U  the
restraint s y s t e m  and lack  of h ead  r e s t r a i n t . 1 t O O  r e t  - r n  s p r i n g

is  ea sil y d e t a c h e d  b y t he  o c c up a n t , p r o b a b ly  to  make- t I n  s e - a t
ea s i e r  to use , s ince  wi th  the  sp r i n g  in p l a c e  the  sea t  t e n d s  to

fold up as you are sitting down . However , ‘Aith the sp ring
d e t a c h e d , the  sea t  does not  a u t o m a t i c a l l y fold a g a i n s t  t he  i ’a l l c v .
T h u s , the  a i s l e  is  b locked  u n l e s s  t he  c a b i n  a t t e n d a n t  t a k e s  t i i ~~
to m a n u a l l y fold the s ea t . This cou ld  c r e a t e  a h a z a r d  dur ing a
so r i o u s  a c c i d e n t .

23 G a l l e y - m o u n t e d  s e a t  showing  how if t h e  s p r i n g  is  connec t ed  it
mig ht  not r e t r a c t  b e c a u s e  of t h e  r e s t r a i n t  s y st em  g e t t i n g  in  the
w a y .  E v e n  if the r e t u r n  sp r i n g  is p r o p e r l y c o n n e c t e d , t h e
r e s t r a i n t  s y s t e m  must be c a r e f u l l y  s t o w e d  to a v o i d  i n t e r f e r e n c e
with the seat r e t r a c t  j o g  comp letel y a g a i n s t  the g a l l ey .  A g a i n ,
the  a i s l e  cou ld  he b lock ed  in an e m e r g e n c y .  Thi s i n s t a l l a t i o n
is an examp le of p r  :b ler i -t s w h i c h  can u - x I s - I  wi t h c a b i n  a t t l - O ( t d n t

s e a t i n g  s y s t em s  04) c i v i l  a i r c r a f t .

M r . C h a n d l e r  then sh w~-d a Sh I r t  fi lm s h o w i ng  d- 1 n am i c  i m p a c t  t e s t s  and

evacuation tests .

Scene
T h e  f i r s t  s e r ie s  of film s c e n e s  is  of s e l e c t e d  a i r c r a f t  r e s t r a i n t
sy s t e m  t e s t s  c o n d u c t e d  in CA M Is impac t  f a c i l i t y .  The t e s t
platform is bein g s t op p e d  ~ a u i °t a r l c e  ~f abo ,oI 4 feet from a
v c l - .~c i t y of 30 m i l e s  pe r  h o u r . Im pac t  ev u - r i t s  a rc  b c 4 n ~ -e- o orded
w i t h  hi g h - s p e e d  c a m e r a s  o p e r a t i n g  at 1 , 000 fr a r n t.- s  p e r  sec.nd .
T h e s e  ci : f l S  a r e  o c c u r r i ng  i n  l e s s  t h a n  1/ 4  sec Old .

In t h i s  t e s t , a 170-pound anthrop Imorp hic dumn— i ’.- i s  r e s t r a i n e d
by a cc r t i f 4 c a t e d  () - g) lap b e l t  a n o  s h ou l d e r  h a r n e s s  in an a i r c r a f t

seat . T h -  ob o e  t f o r c e  a . i ’ r a gl ’S ti 1 : 2  g. T h e  s I n g l e  d i a g o n a l
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Ch arumt0 .’r ( c - - t o !  0)

s h : o l d t - r  h a r n e s s , C r  up p e r  t o r s o  r e s t r a i n t , i s  a tt a ~ r & d 1 4  oil

in ertia reel l oca ted  in the  sea t  b a ck . Du t -  to t h e  f o r w a r d  1 . 1 1  o t
t he h a r n e s s  on the  uppe r seat  Ij a c  ii , b r ea k a g e  -~~~ : : i r s  in the ream
p o r t i o n  f the sea t  pan f r am e . No g u i d a n c e  is p r o v i d e d  in t he
F A R s  to sp e c i f y the  f o r c e  a: t in g  on the  S I - a t  b a g  b y the  uppe r
t o r s o  r e s t r a i n t .

2 In the  next  two s c e n e s , 170- pound d un in i i e s  a r e  r e s t r a i n e d  by
lap be l t s  and Sh I l o i t h -  n h a rn e s s e s  in i d e n t i c a l  a i r c r a f t  s e a t s .
The impact f o r c e  is averaging 10 g in t h i s  f i r s t  t e s t . 1l 4th
dummies  r ot a t e  out of t h e i r  s h o u ld e r  h a r n e s s e s . F r o m  a n a l y s is
of this fu n), CAMI s c i e n t i s t s  c I r , c lu d e d  t h a t  t h i s  s ep a r a t i o n  f r o m
r e s t r a i n t  was  d ue t o th e h a r n e s s ’ p a s s i n g  be l0w the c e nt e r  ~i
m a s s  of the  uppe r  t o r s o . This  t e s t  was  r epea t ed  a f t e r  r e l o c a t i n g
the  i n b o a r d  an c h o r a g e  poin t  of the  h a r n e s s  5 i n c h e s  to the r e a r
and s hor t e n i ng  the comrnc,n leg of thc~ r e s t r a i n t  s y s t e m  by
3 i nche s to r a i s e  th~ p o s i t i on  of t h e  sh o u l d e r  h a r n e s s .

3 W i t h  the  ha m ess  now loca t ed  abo ’- c th y - enter I f  m a s s  If  th e-
t o r s o , t he d u m m i e s  a r e  a d e q u a t e l y r e s t r a i ned (- i-en u n d e r  an
impac t  f o r c e  3 t ime~~ gr e a t e r  than t h a t  of the p r e v i o u s  t est .
A c c e l e r o m e t e r s  l o c a t e d  in t h e  d u r u -o m i e s  p r o v i d e d  da ta  i n d i c a t i n g  —

t ha t  onl y m i n o r  i n j u r i e s  would  be s u s t a i n e d  b y a h u m a n  in t h i s
impact  s i tua t ion .

4 This  scene  i l l u s t r a te s  th e - c o n s e q u e n c e s  of b e i n g  : > o o ~~cd to
impac t  f o r c e s  wi thou t  the  b e n e f i t  of up p e r  t o r s o  r e s t r a i n t  and
also p r o b l e m s  wi th  fi rm seat  a t t a c hm e n t  to the a i r c r a f t . T h i s
105-pound dumm y in the rear seat , being decelerated at an
ave rage  of ~ g, j a c k k n i f e s ove r  the  Iap belt to s t r i k e  he r  f a c e
on the f o r w a r d  seat  back .  H e r  rebound  then  c a u s e s  the  f o r wa r d
a n c h o r a g e  poin t  of he r  seat  to b r eak , al lowing he r  sea t  to t i l t
back , so that  he r  head then  s t r i k e s  the r e a r  cr o s s b a r . A human
head could su st a i n  s e r i o u s  or  f a t a l  i nj u r i e s  in th i s  impact
situation .

5 This test evaluates an aircraft seat designed specificall y for
pro tec t i on f r o m  h i g h  v e r t i c a l  impac t  f o r c e s . Th i s  r ea r , ove r-
head  c a m e r a  v iew s -h~ ws the e n e r g y  a b s o r b e r s  in the sea t
e f f e c t i v e l y c o n t r o l  s ea t  m o v e m e n t  t o w a r d  the  f l o o r . The 4 5 - p e a k  - g
impac t  f o r c e s  w e r e  r e d u c e d  to 25 g i n  t he  Z l O _ p o u n d  dummy
o c cup y ing the seat . The r ebound  seen  a f t e r  the  i n i t i a l  l n o r o a  t is
not

4
c o ns i d er e d  s e v e r e  enoug h t o  p r o d u c e  i nj u r i e s .
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Chandle r ( c on t i n u e d )

6 CAMI has  c o r k d u c t e d  -t  s en t - s  f t e s t s  I t  -4 m r i ’ :’u s  l n t o n t  a n i  c h i l d
re s t r a i n t  s y s t u - i n s  t o  p r  II, ode i n f - :r m a t i o n  r e l e v i n t  t - .- t h i  i r  ,is,-

in  a i r  c a r r i e r a 1 r~ raft . This ( : — r i : - : n t h — o l d  - - i n f a n t  : lt im m y ,  u — e s t r a i r . ’ ’ o
b y a l ap  be l t  in an a i r  c a r r i e r  s e a t , is  being d e c - l i - r a t e d  a t  an
a v e r a ge of 2U g. The d ummy j a c k k n i f e - s ov e r  thu bel t , s t r i k i n o . t
i t s  head on the  f o r w a r d  ed ge of t h e  s ea t  pan . A l o o s e  s t - a t b t - l t
wou ld  p r o b a b l y a l l o w  ej e c t i  )n of the durnniy f r o m  the sea t .
P r o t e c t i o n  of the r e l a t i v e l y l a r g e  head  of the  i n f a n t  and pre -
vent ion of e x c es s i v e  neck  s t r a i n  a r e  c r i t i c al  f e a t u r e s  in imnpa ~~t
p r o t e c t i o n  for  i n f a n t s .

7 Und e i- t he  same i mp a c t  c o n d i t ion s , t h i s  c o m m e r c i a l l y av a i l a b l e
i n f a n t  sea t  a l lows t h e  dumm y to r ide  up the r e s t r a i n t  and
s e v e r e l y  extend its neck ov e r  the seat  hack .

8 A g a i n  unde r the  same impac t  c o n d i t i o n s , this  seat  p r e v e n t s  neck
extens ion and p r o v i d e s  go od i n i t i a l  impact  p r o t e c t i o n . R e b o u n d
f o r c e s  a r e  n u t  c - > n s i d e r e d  si gn i f i c a n t  e n o ug h h e r e  to i nj u r e  the’
i n f an t .

9 The nex t  s e r i e s  s h o w s  se lec ted  a i r c r a f t  e v a cu a t i o n  t e s t s  c onduc ted
w i t h  C A\ lI ’ s e v a c u a t ion  s i m u l a tor . This  s i m u l a t o r  is an a i rc  r a f t
f u s e l a g e  m oun ted  ‘In a p l a t f o r m  t h a t  can be r a i s e d  17 f e e t  f r o m
the  g r o u n d  and t i l t ed  20 d e g r e e s  in both pi t ch  and r :ll a x ’ s . T h e
a r r a n g e m e n t  of a i r l i n e  s ea t s  in the s i rr iula tor  is s i mi l a r  t o  t h a t
-of the coach section in a B - 7 2 7  a i r c r a f t ,

This  t e s t  is the f i r s t  of a s eq u e n c e  in w h i c h  e v a c u a t i o n  t i n  ,- s  a r e
de te rmined  f o r  25 p a s s e n g e r s  b y u s i n g  f l o o r  - l e v e l  ex i ts  of i-a r i - u s
w i d t h s . Th i s  exit  is 24 i n c h e s  wide . T h e s e  data a r e  1)eing u s e ~ I o  

- o
in d e v e l o p ing  a c o mp u t e r  mode l  to  p r e d i c t  a i r c r a f t  e v a c u a t i  ~n
t imes wi th  c o n s i d e r a t i o n  of f a c t o r s  su c h  as n u m b e r  If p a s s e n g e r s ,
typ e  and wid th  of s l ide , and p o s i t i o n s  of t he  a i r c r a f t  and s l i de .

10 In a n o t h e r  r e s e a r c h  p r o g r a m  v. i th  the e v a c l l a t i - e l  s i m u l a to r ,
CAMI s c i e n t i s t s  have  been  a t t e m p t ing  to d e t e r m i n e  w h e r e  handi-
capp ed  p a s s e n g e r s  shou ld  be s e a t e d  in a i r  c a r r i e r  a i r c r a f t  so
that  in the  e v e n t  - I f  an e m e r g e n c y  e v a c u a t i o n , t h e y  can leave ’ the
aircraft by t he  mos t  e xp e d i t i o us , s a f e s t  r o u t e  w i t hou t  s low i n g  th e
evacuation process . In t h i s  t e s t , 50 passengers ” are being
e v a c u a t e d  thmo ug h a h a t c h  typ e  of ex i t  onto an a r e a  t h a t  would  be
the  a i r c r a f t  w i n g .  The i n i t i a l  d e l a y  r e p r e s e n t s  the  t ime  n e c e s s a ry
to open  the h a t c h .  I n c l u d e d  in t h i s  g r o u p  a re  f o u r  ‘ pa s s e n g e r s
who a r e  s i m u l a t i n g  l o w e r - l i m b  m ob i l i t y  p r o b l e m s .  E v a c u a t i  :n
d e l a y s  due  to t h e s e  pr o b l e m s  led to the c o n c l u s i o n  t ha t  p a s s e n c ” r s
wi th  t h e s e  p r o b l e m s  s h o u l d  be s ea t ed  v -h e r e  t h e y  would  l e a v e  t h e
a i r c r a f t  t h r o u g h a d o o r  -type , n o n o v e r w i n g  e x i t .
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Chand le r  ( c o n t i n u e d )

11 T h i s  s cne t a k e n  by an o v e r h e a d  cam e r a  d e i o - o i s t r a t u - -~ boy, - an
imn - i ed i a t u - at t empt  to l i f t  a n o n a m b u l a t a r y  p e r s -~n i n to  t he
p a s s e n g e r  f low can  slow the  - v a c u a t i o n  p r o c e s s . A n r:  he - r of
h a n d i c a p p e d  p e r s on s  v i s i t e d  CAMI to have  t h e i r  n-o1b i l i ty  in t he
a i r  c a r r i e r  cab in  e n v i r o nm e n t  a s s e s s e d . The- v h a v e  p r o - - i d e d
v a l u a b l e  i n f o r m a t i o n  r e l a t e d  t o  a s s u r i ng  t h e - j r  s a f e t y  in a i r c r a f t
e v a c u a t i o n s .

12 The e v a c u a t i o n  s i m u l a t o r  has  a l so  bee- n u sed  to c om p a r e  r a t e s
of p a s s e n g e r  movement up and  duwn sp i r a l  and s t m a i g h t - ~~ - c ’ i o , -~,t
s t a i r w a y s . Th i s  r e s e a r c h  s t ems  f r o m  a i r  c a r r i e r  r e q u e s t s  to
seat  p a s s e n g e r s  above or  below the  ma in  d e c k s  of w i d e - b o d i e d

F- a i r c r a f t  d u r i n p  t a k e o f f  and l a n d i n g .  We we re  c o n c e r n e d  fo r  t h e
type  of s t a i r w a y  t h a t  would  al low p a s s e n g e r s  to l eave  the  a i r c r a f t
mos t  e x p e d i t i o u i s l v  and s a f e l y.  In t h i s  t es t , r e c o r d e d un d e r l o w
li g ht w i t h  a sp ec ia !  i m a g e - i n t e n s i f y in g ca me r a , the pas s er i g e r s

— a r e  m o v i n g  down a sp i r a l  sta i r cas e -  as q u i c k l y as t hey  can .  T h e
s i m u l a t o r  is p i t ched  f o r w a r d  7 d e g r e e s  and ro l l ed  t o  the  r i g h t
12 d e g r e e s . The lig hting l eve l  is r e d u c e d  t~ t ha t  r e q u i r e d  at
a r m r e s t  l eve l  (0 .  05 f o o t - c a n d l e )  u n d e r  a i r  c a r r i e r  a i r c r a f t
e m e r g e n c y  lig h t ing  cond i t i ons . The  s u b j e c t s  a r e  w e a r i n g  g o g g i e
that  s imu la t e  v i s ion  in a smoke  - f i l l e d  e n v i r o n m e n t . We co n c l u d e d
that  t he  s t r a i g h t  s t a i r w a y had m e a s u r a b l e  a d v a nt a g e s  - o ver  t h e
sp i r a l  s t a i r w a y .
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The Protection and S u r v i v a l  L a b o r a t o r y  of the C i v i l

A~- r on o e d i c a l  I n s t i t u t e -  ( CA M I )  has c o n du c t e d  a c o n t i n u i ng

p r o g r a m  of ini -esti gation into p r o b L em s  a f f e c t i n g  a i r  c a r r i e r

c a b i n  sa f e t y  s i n c e  i t s  b eg in n i n g  in t he  la te - l~~4 0 ’ 5 . The  e a r l ’,

WI ) n l -o  of t h i s  g r o up  in a r e a s  of the  e f f e c t s  of r a p id d e c o mp i -e s  -

s i u n , dynamic testing of se a t s  and r e s t r a i n t  s y s t e m s , s t r e n g t h

ca p a b i l i t i e s  fo r  a c t u a t i n g  eni~e r g en cy  e x i t s , e sca pe and s u r v i v a l

t e c h n i q u e s , p a s s e n ge r  o xy g e n  sy s t e m s , e tc . , a re  co n s i d e r e d

m i l e s t o n e s  in  cle -v e lu p i n g  s a f e  a i r  t r a v e l . Thi s e f f o r t  h a s

c o n t i n u e d  i n  r e c e n t  y e a r s  and now f o rr n ~ a m a j o r  p o r t i o n  of

the t -110 i  work.l ad far the Laboratory. The f— ill ow ing listing

g iv e s  t he m o re -  s i g n f i c a n t  accomp l i s hn  ‘os of t h e  y e a r s  l ’7 u -o

t h r o u g h 10 7 5 .
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Dj s  co’.- e -  re :1 f a i l u r e -  mode  of e j t u ’ r — a ’. t i v a t e d  s u r v i v o r  l o c a t o r
l i g h t s . A s  a r u - s u i t , u n i t s  in c i  r I m e i n - ; u - n t o r y  -a cr e  y , - i t t - o  -

d r a w n .

E v a l u a t e d  c h i l d r e n  1~~~ l i f e ’ p r e s e r v e r s  to d e t e r m i n e  f l o t a t i o n
a n g le s , s e l f -  r i g h t i n g  c o i p a b i l i t y and r e t e n t i o n  Sy s t e m s .
C- :oc e ’iv -d a n e w  f l o t a t i o n  d e v i c e  f o r  c h i l d r e n  to in opr  ,ve
sy s t e m p e r f i r i i i a n c t -  and p r o v i d e  t h e r m a l  p r - i t e  t i - , n  a g a i n s t
c u d .

E - - a l u a t e d  mj n j o c t u r i o e d  b a l l i s t i c  r e s c u e  f l a r e s  w i th  r e s p e c t
to v i s i b i l i t y  and t r a j e c t o r y  as r e l a t ed  to T e c h n i c a l  S t anda rd
O r d e r  (T SO) C~t4 .

D e s i g n e d  f i r s t  smok e hoo d  to p r o t e c t  p a s s e n g e r s  a f t e r  investi-
o z t t i o r l  of C nj t e d  A i r  L ine - s ( U A L )  Salt Lake Ci ty  c r a s h .

E v a  1 1 o t t - d  p r j J r e d l  B - 7 2 7  p a s s e n ger  mask  u s i n g  human
sub j e c t s  d e c - -n i p r e s se d  to 40 , 000 feet. A pproval vvas
( i c - f l i e d  a f t e r  p e r f o r m a n c e  was  found  to be inadequate .

-: Completed dynamic tests to investigate varying anchorage
loca t ion  and r e s t r a in t  con f i g u r a t i o n  on k i n e m a t i c  e f f e c t i v e -
n e s s  of r e s t r a i n t  s yst e m s .

Determined e x t e r i o r  lig h t n e c e s s a r y f o r  ni~zht  a i r c r a f t  e v a c u a t i o n
u s i n g s l i d e s  and  o i - e r w i n g  e x i t s .  R e s u l t s  c o o r d i n a t e d  with the Society of

A u t o m o t iv e  E n g i n e e r s  ( S A E )  and w e r e  i n c o r p o r a t e d  in the
F e d er a l  A v i a t i o n  R e g u l a t i o n s  ( F A R )  25 . 8 1 2 ( f )  and 121. 310 in

D e m o n s t r a te d  no d i f f e r e n c e  in € v a c u a t i o n  t i m e s  t h r o u g h 2 4 - i n c h  -
‘aide T ype  e x i t s  h a v i n g  4 8 - i n c h  and  6 0 - i n c h  h e i g h t s , a l l o w i n g
d e let i o n  of ‘:0 - i n c h  h e i g h t  r e q u i r e m e n t  in No t i ce  of P r o p o s e d
R u l e m a k i n g  ( N P R M )  6t - 2 6 A .

E v a l u a t e d  th e  e f f e c t i v e n e s s  af 1 v er h e a d  h a t c h e s  vs.  cock pit
-cjnd o’as in DC -7 , C L - 4 4 , and  L _ 10 4 ~ a i r c r a f t . N o i nc r e a s e
in effectiveness was fou n d  when  the  h a t c h  was u sed , e x ce pt f o r
t he 1. - 1049 in w h i c h  r a p id e s c a p e  w a s  not  poss ible  w i t h o u t  an

- I v u -  r h e a d  h a t e  h.
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i l l ~: I o f l  t i n o u ’ t )

C - - : h e - u o t t e ( I  in c le i - e - l  - i : ” ’ t e - ’ I I u o  of , e n o u l  d u i c h a r g e  i~ I :  r u -o r

I ~t t  ‘r l o t Os .

B- s u ’ .~n~- ( t  and te te :.1 firs t t r . t c l u n  l i f e - r a t  0 i u ’  :r , t ~ n i d e n t i f y ing
l i g h t s .

Inv’-st ig 1 n-d b e i o y I n I  - -  of i i i  r a f t  se a t  c u s h i o n s  u n d e r  d ynar r t ic
:n~liti onS wit h h l u l n a u o  t e uO s u b j e c t s . R e s u l t s  of t he se  t e s t s

s u r v e u t  as  a ba s i s  f o r  rev ,  r i t i n g  TSO C 7 2 .

1q67

C n u l u u c t e : I  d y n a m ic t e s t s  to e v a l u a t u -  b r a c e  ~ :r im p a c t  - p o s i t i on s .
I-’i n d in g s  r e s  l t d  in A i r  C a r r i e r  Op e r o t i o n ~ B u l l e t i n  No . 0’.~ - i f
B r a c e  f o r  im : t : ac t  P o s i t i  :n -~.

Stucii:-d t h u -  e f f e c t  of coil) r c o n t r a s t  ‘In e x t e  r i - I  r ex i t  loca t ion

m o o  r k i n g s  f o r  a i r c r a f t . Recogniti on of ma rkings was accomp l i shed
u n d u -  r as  l i t t l e  as  . (I an d e l a s  f o r  n i g h c o n t r a s t  c o m b i n a t i o n s  to

as  n r i u u c h  i~~ 2 c. -, n d e - l a s  f u r  l ow-  c o n t r a s t  c om b i n a t t o n s .

J - : a l o a t e - d  e x i t  l i gh t s , vo l  e r e c o r d i n g s , and ‘a -a r h l e r  s o u n d s  as
lo c a t o r ~~id ~~ in a t e s t  c h a m b e r  f i l led  - v i t h  black smoke .

- c e n t ,- - six s u b j e c t s  auc o - a g e d  31 .  5 s e c o n d s  to l o c a t e  the e xit l ig ht ,
12 . 2 s e c o n d s  t o  1: :  a t e  t h e ’ v o i c e’, and C~ 4 s e c o n d s  to locate t h e

w a r b l e r  soun d .

E v a c u a t i o n  t e s t s  conduc ted  u s ing  s u p e r s o n i c  t r a n s p o r t  mockup.
Compar i son  of t imes  f o r  T ypes  I , U , and UI exits  (70 .  4 seconds

u - \ - a I 0 0 0t e  the a i r c r a f t )  with t h ree  Typ e  A exi ts  (47 . 4 seconds
to e v a c u a t e  the  a i r c r a f t )  d e m o n s t r a t e d  the  a d v a n t a g e s  of the
l a r g e r , f y p e  A , , - x ~ t s .

C o n s t r u c t e d  and e v a l u a te d  poi y irrcide f i lm smoke h o o d s  us ing  h u m a n
s u bj e c t s  in smok e i rr i t a n t  and under  black smoke conditions
f o r  mu o b i l i t , t e s t s .  In v e s t i g a t e d  f e a s i b i l i t y  of small high-pressure
b r e a t h i n g  gas  cy l i n de r s  to  ex tend  u s e f u l  du ra t ion  of the smoke
he :11 .

E v - u l u i t ” d  f i r s t  ol sk - m o u n t e d  cr c  w o x y g e n  r e g u l a t o r . D i sc o ve  r e d

0 t~ 0100 p r ob l e m - :  a S s  1ciated wi th  voice communication . The

~ 00- ‘a - e s  r u - - s i g n e d  b y the n a n o f - i c  t o r e  r to e l im ina t e  th i s
u: : l  

V I I -  1 2
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E s t a b l i s h e d  - o x y g e n  e i t j l j , , e t j  :n e f f i c i e n c y  f u r  Ipe n- t )  r t  d i lu t i o n
l i l t  t k S , h u r t - r e ’u t r i c t e d  c l i l l i t i u n  m a s k s , ~en d  phas e — dilution
rit a sk a , - 

-

C o n d u c t e d  d y n a m i c t e -st  p r o g r a m  to e s t a b l i s h  the  i n j u r y  e f f e c t
of c r a s h  i m p a c t  l - a ds  on r e s t r a i n e d  p r e g n a n t  o c c u p a n t s .

Com p l e t e d  d y n a m i c  t e s t s  to de m o n s t r a t e  t h e  i n j u r y  m e c h a n i s m  f
s i d e  - f a c i n g  r e - s t  r a i n t  s y s t e m s .

11)68

C u n d u c t e d  e v a c u a t i on t e s t s  u s i n g  B - 7 2 0  a i r c  r a f t  and 258 t e s t
su bj e c t s  t o  i n v e s t i g a t e  t h e  .pos s ib i l i t y of e v a c u a t i o n  d e l a y s  due
to u s e  o f t h e  s m o k e  ho lO , I m p a r t i a l  e v a l u a t i o n  of data  did not
i nd i c a t e  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between use  of t h e
hu o d and n - n u S e ’  of the  hood . D e m o n s t r a t e d  no e f f e c t  on h e a r i n g
and s p e a k i n g  d i e  t:, the  smok e hood .

C - Im p leted e v a l u a t i on of p r o t o t y p e  child f lo ta t ion  device  to p rov ide
exten ded o n e - n - w a t e r  s u r v i v a l  for  c h i l d r e n ,

Cord ucte-d lower-leg f r a c t u r e  t e s t s .  D e t e r m i n e d  t h a t  loads
u- nc  :unte red in p r o d u c i n g  I u v e r - l e g  f r a c t u r e s  cou ld exceed
t i e - d o w n  s t r e n g t h  of p a s s e n g e r  sea t s  in an a i r c r a f t .

Comp leted d y n a m i c  t e s t s  to e s t ab l i sh  i n j u r y  potent ia l  of va r ious
c ) n S t r u C t i O n  m e t h o d s  a n d  m a t er i a l s  f -j r  p o s s i b l e  use  in B - 7 4 7
b u l k h e a d s  and t a b l e s .

C :nduc ted  e v a l u a t i o n  of head  i n j u r y  po ten t ia l  of the d o o r - m o u n t e d
s l i d e  cover  fo r  the  7 2 7 - 2 0 0  a i r c r a f t . A s  a r e s u l t  of these
t e s t s , e n e r g y - a b s o r b i n g  paddin g was added to the cover .

C - ,n d : i c t e d  d y n a m i c  e v i l u a t i o n  of the  f ive  - p - ) in t  r o t a r y  r e l e a s e
h a c k l e  u s e d  on m a n y  c r ew  r e s t r a i n t  s y s t e m s .  As  a r e s u l t  of
t 5 c-s e t e s t s , w e a k n , - s s e s  in the  b u c k l e  w e r e  i d e n t i f i e d  and
s t r u - n c t t h , - m i e - d by the m a n u f a c t u r e  m- , i n c r e a s i n g  r e ø t r a i n t

a : u b i l t v  i r om  . 5 t - ,  23 . 0  g.
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I f l t u 8 (‘ - : u u t i n c i ~- d )

D e t e r n u i n u - d  c - f l i t  i c - n C  y : t f  a n g l e d , r e a r ’a a  r o  - facing seats in
I r e - .- e n t in g  ‘‘ roll ’ o f f  of S t - a t  back.

— 
C on d u c t e d  0 r o am n ‘ ‘v O l  no t i  on of p o l y e s t e r  p i l l ow head e :.: us - r

in r e d u c i n g  h e a d  ii  p O l t  d e c e l e r a t i o n .

1969

D u - t e  r m i ne d  p r o t ” c t i v e  e f f i c i e n c y  of the  s m o k e  hood unde r
e x e r c i s e  and r e s t  c o n d i t i o n s . Comp leted  mu u l t i d i s c i p l in a r v
s tu d y of t h e  s r iooke  hood r e g a r d i n g  v i s ion , sound  a t t e n u a t i o n ,
c o m m u n i c a t i o n , t ox ic  p r o t e c t i o n , and p s y c h o l o g i c a l  a c c e p t a n c e .

Comp l e t - d  u - ’: aluat ion  ) f a new ph a s e - d i l u t i o n  con i ca l  p a s s e n g e m
oxygen i t i a s ’  f u r  else on w i d e - b o d i e d  j e t  a i r c r a f t . Human t e st s
p roved  t h e  p h y s i o l o g i c a l  adequacy  of the  syst em , which was
s u b s e q u e n t l y a p p r o v e d .

D e m o n st r a t e d  e f f e c t i v e n e s s  of e n e r g y  - a b s o r b i n g  h e a d r e s t  in
r e d u c i n g  c a b i n  a t t e n d a n t  head  impac t  a g a i n s t  a b u lkhead  in a
rca  r w a r d -  fa i n c  s t a t .  ( R e d u c t i o n  f r o m  180 to 25 g ‘a-as
d e m o n s t r a t e d .

Comp leted e v a l o a t :n of improved  l ive -point  c r e w  r e s t r ai nt
s y s t e m  b u c k l e  at up to 20~~g impact .

C o n d u c t e d  head impac t  t e s t s  on B -747 s l ide c o v e r  and window
t r i m .

19 7 0

E v a l u a t e d  a d e q u a c y  of f i v e  c o n f i g u r a t i o n s  of f l o t a t i o n  seat  c u s h i o n s
‘a i t h  r e g a r d  t I  b u o y a n c y ,  c u s h i o n  i n t e g r i t y  a n d  e f f e c t  of r e s t r a i n t
s y s t e m  m o d i f i c a t i o n s . One c o n f i g u r a t i o n  d e m o n s t r a t e d
u n f a v o r a b l e  f l o t a t i o n  o r i e n t a t i o n  (head  down ) f o r  sum-n e n a i v e
s u b j e c t s . T h i s  c o n f i g u r a t i o n  was  r e m o v e d  f r o m  s e r v i c e ,

D e m o n s t r a t e d  the  e f f i c i e n c y  of t h e  a u t om a t i c  v e n t i l a t i o n  s vst e ni  I f
t h 1 - c h i l d  11 C l i  I n  d e v i c e , t h r o u g h u s e  of a n i m a l  su bj e c t s .

V I I - 1 4
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1 7 0  (con tin : t -O )

i n v e s t i g a t e d  b~- l m m e  ~ r of sharks re la t ed t I a t t a ~~~ il s on flotation

d~’c i c t ’ s . l ) e - l 1 m n r i s t r ~1l , - u l  t h a t  sh a r k s o r -  a t t r - t c t , d t o  b r i g h t
( s t a n d a r d  -, u ’ l l : ’ a )  d t - v i e ’ - s , h o t  i gn re  (l u l l  ( b l , n k )  du -- ~~ es .

C mp let e -d a s t u d y :1 DC - h , 11- 7~ 7 , and  B - 7 0 7  a t r c r a f t  er a  shu -
u c h i c h p ru-s : - nted ul , - t ailvul l o a n  f a c t o r s  , n , l v s i s  of e’,- a c u a t i - r
e ru she s .

D e m m i o n s t r a t e c !  i n a d e q u a t e ’  ne r f  I r r n , n  e of pr ot  I t y p e  a i r  c a r r i e r
p a s s e n g e r  s ea t  w i t h  b u i l t - m n  e n e r g y  a b s o r b e r s .

11) 7 1

I n c  s Cg a t e d  p o t e n t i a l  f u n c t i M n a l  or ph y s i o l o g i ca l  i m p a i r m e n t s
w h i c h  c o u l d  r e s u l t  f r o m  hi g h - d e n s i t y  l o a d i n g  of l i f e r a f t s .
A l t h - ugh  c i r c u l a t ry  s t r e s s  of the lower  l imbs  was  fou nd to
he p r e s e n t  a f t e r  extended dura t ion  of o c cu p a n c y ,  it did not
p r e v e n t  ph y s i c a l  a c t i v i t y  - in  the p a r t  of the  s u b j e c t s  in a
f m n a i  s t i r  j i  - a  u c t i t t . E u a i ~m at io n  of a DC-  10 s l i de / r a f t  in

p en w a t e r  w it h ~v a ,  e~ i nr i i c a t ed  s u f f i c i e n t  f l o t a t i on  capab i l i t y 1
a l t h o u g h pa r t i a l bod y i - nm e r 5 i o n  o c c u r r e d  u n d e r  the mo r e
5e~~c re t e s t  e r n d t t t  n s . T h e se  data w e r e  p r o v i d e d  f o r  u s e  in
cc r t it iea t iomi

Comp leted a stud y of 48 c a b i n  a t t e n d a n t  s e a t i n g  and r e s t r a i n t
sy s t e n i s  in  1 1 a i r c r a f t  tu  d e t e r m i n e  p o s s i b l e  d e f i c i e n c i e s  in
m , n p a c t  p r u t e c  t i o n .

C omp leted cooperat ive p r o g r a m  with t h e  N a t i o n a l  A e r o n a u t i c s
and  Sp a c e  A d m i n i s t r a t i o n  1N A S A ) .  A m e s  R e s e a r c h  Cente r ,

i n v e s t  g a t e  d y n a m i c  im p a c t  p r - t e e  t i - r n  pr  p e r t i e s  of a i r
c a r r i e r  a s s e n g e  r s e a t s  u s i n g  two s h e l l  c - :n c e p t s  w i t h  e n e r g y
ah ~ o r b e r s ,

C o n d u c t e d  d y n a m i c  t e s t s  f head impac t  i n j u r y  p o t e n t i a l  of the
D C - l U  d o o r - m o u n t e d  s l i d e / r a f t  c ov e r ,

(1 : n du c t ” d  m e a s u r e me n t s  It  the  a b i l i t y of t he  l i v i n g  p o p u lah o n
to a c h i ’~v e , st  — ‘ - n g t h  l e v e l s  to r e l e a s e  b u t t o n - t y p e  r e s t r a i n t
systu’rn l ) t I C k l e S . 

_ _ _ _ _  
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L I

L - eioi nlc - t u -el 1,h \ 4 1 ll Ic ’ I  I - e I I l t  11) 5 I t  I I  e l  A I )  e~~~~_ fl

-va te nes , ‘alu r , - l m i e - r 1 1 1 1 1  1 - - C l I r l i m i a l e r I I - A A )  l i g ht  r ev .

~~ S C O I I S  c u d  ‘ 1 ( 1 I I I 5 t t . I I C ( I  t h e ’  i d l u l I g h t  so  i ’ ’~

p e r f -  I t n I  Cl  . 1 S t i l l ’  C ’ F 0 u~~i’d if l  e I e n ] I i n c t m In  -,ei(h a

p a s s e - l u g e r ~~~ O I I  el ’ . i h i s  c l i l r l b i i o a t l > m i  r e a d i l y , m - - v i dcd
i r ~ e t c - e t i ,n  t I e r  1 h e a r  i t  ii I r r i i a l  cabi n a lt ite id e - .

C -~~n 1 1 l - - l e - d  e t e i d i e s  I t  & u - I d 11r e t e c t i o n  p m -  - . i d e ’d b y - l s p e c i a l l y

— d c - s i g n e ’ , l  l I l t - m e l t  a n d  b y ‘ w e t  s u i t s  u s e d b-1 e v e r’. The’

wt ’t a e m i t s  pr e e v i  ded l i t t l e  p r o t e c t i o n  w h e n  - e d  in t h e  d r y  s t a t e .

E - . a b a t e d  c u r r e n t  a i r c  r a f t  l i f e  preservers relative to T e c h n i c a l
h t an d a  rd O r d e r  (TSO)  C l  IC . D e t e r m i n e d  t h a t  t e s t  p r o c e d u r e s

in  t h e  TSO a l l ow e d  app  r o v ~~l of l i f e  p r e s e r v e r s  p r o v i d i n g  on l y
17 . 7 pounds o f b u o y a n t  to  r I C , a l t h o u g h t h e  s p e c i f i e d  d e s i gn
i n t e n t  was  2 1 pounds . I h i s  s t u d y i n i t i a t e d  an e f f o r t  to u p g r a d c -
t h e -  i n d u s t r y  s t a nd a r d  f o r  l i f e  p r e s e r v e r s , co mpleted in 1976 .

A 1 c1e r i ~p l i sh e d  i n i t i a l  e v a l u a t i o n s  to d e m o n s t r a t e  t h e  f e a s i b i l i t y
m , f  u s i n g  a l i t e l l  t j  y e ch i l d  5eats in an a i r  c a r r i e r  a i r c r a f t .

D e v e l  ed i n i t i a l  c o m pu t e r  mode l  to s i m u l a t e  a i r c r a f t  e m e r g e nc
e v i e  cia t m u n .

C e n l e ted col a r a t i c - e  S t I m e l i c S  ~f audible g i ’linc e te chni ques

l u l l  t u s , h e ’ l l )  f o r  i i r c r c i t  e u a c  l o t i o n  at  nig ht ‘ a i t h  a s m ok e - -

f i l l e d  a i r c r a f t  c a b i n .  V - n c c ’  d i r e c t i o n  was  s i g n i f i c a n t l y
e r c-fe rr e - F ; t h e  b e l l  u c a s  I f  l i t t l e  a s s i s t a n c e ’ .

D I I cu r n t’ t o t a t i en  - I f  m a x i n i e m i o m  v e l o c i t i e s  o b t a i ne d  b y u s e r s  0f a
ste nd a r cl 2 0 _ f - c It  1 - n C  u - v a c l i a t i o n  s l i d e  i n d i c a t e s  s p ee d s  1
I S  I c - c t  p e r  s e c - mi , s c i f f i c ’ i c ’ : t to c a u s e  s e r i o us  i n j u r y .

C e nop l ete - d d v n a r o i m c  t e t t s  1 cab in  a t t en d a n t  r e s t r a i n t  s y st e m s
u s i n g  a l l  i n e r t i a  r e - c - I a n c h o r a g e s  i n s t a l l e d  in the  L- 10 1 1  air-
c r a f t . Dci , ’  t . m  ~u c r  1 , - r f o r m o o c n c c  in  t h e s e  te s t s , r e s t r a i n t
s y - I t e n i s  ‘a -crc  r d  d I e ’0 b y t h e -  m a nu f a c t u r e r  and rep laced .

V U - l i  



E v a b e i a t e d  I F m v C m I I I I g m e  a l  a 0 c ’q I l . c c  V - t  v h e no ic l I I i’ I,i u i  g, ‘ lo e r a t  I C

ceeu ~d lee r t l r s t  u i d  ip e l i e e t m c m i  I e n  e i r e r a t t . D c i i .  I s t O t e d t i e

u m m i p l e l ’ t e l c i  e e e l  i i i  c s , ~ c ’ t t m -  c e - h e y  in  the I C  r a I l  p e r f o r rr cance  I l l  t t . e -
s y s t e m i c .

C I e m 1 c l c t C I i  r e l ’ \ c l I l i t i en I t  A 30011 c m - e w  o x y g e n s y s t e m  r c ’ d e v — l - c
iiidic,it e ri Icy - r m e m  t e s t i n g ,  i n f o r m m i a t i u n  s ub s e q u e n t l y  a i d s - m t
c e ’ i t i  l i e~~t i  I I ,

lnc- 1- -’ t m g a t e - d  ( I I I  c - p t a  of  m u , i n g  e x i s t i n g  1~a S t e 0 g ’ e 1 r : Ix g g e r l  e V t ( l

e i ~il as I e i  r o l e r  c - uh nie 1 Ilc - -, 11cr  l’ e m u c.- m n g  CO2 i t  h l n l i s  t O  p r O v i d e -

p m’ c l t e c t i  1!) ic~~~O i n s t  ok e - . I he c o n c e p t  - f  an a s p i r a t o r  CO ,~
s c r u b b e r  w a s  a d op t e d  I c y  t h e  i n d m i s t  r y  no r e s  u l t c ’d  in
c e n m u p e t i t i v e  ma r k e t i n c i  of moo le c hood p r o t e c t i o n  - \ - e t e m s  ‘a i t  -

b r e a t h i n g  ga s  s up p l y a nd e x t e n d e d  d u r a t i o n  o1 - s e ,

C l e n d u c t e d  d y n a m i c  t e s t s  - f  p r i t o t y p e  ~~u C- - p - l i t  C r euc- r e s t r a i n t
b u c k l e , T e s t s  in dj c u~ cc1 b u c k l e  cou ld  f a i l  even  t h  i g b i t  had
met  TSO t e s t  r e u i r e n i e - n t  s . Sy s t e m  s e c h s e t q u e n t l v  ‘a-as
re m o v e d  f r o m  t h e  i - u i a r k e t .

C - amo p let ed  d y n a m i c  t e s t  e v a l u a t i o n  of p r -  t m t y p e  l a t e r a l  r e s t r a i n t
s y s t e m .  Sy st e m  was  f ou n d to p r o v i d e -  i n a d e q u a t e  re ’ -~t r a i n t  and
e c cm ld ca u se  i n j c m r c - , 5 c b s u -q e’ n t l y t h e  a y s t e m o c  cu- c s  w i t h d r a w —

~V t h e  m a n u f a c t u r e r ,

10 74

D e v e l o p e d  c o n c e p t s  fo r  ~o I t e n t i a l  ap p l ica t i o n s  f p a s s e n g e r  ox - :  cl i.
m ask s  f i r  i n f l i g ht suo 0kc protection .

A c c un-e p l i shs - d p r e l i m i n a r y  e v a l u a t i o n  of f l i g h t  d e c k  smoke
p r o t e c t i v e  e q u ip m e n t  u s i n g  su bj e c t i v e  t ec h n i q u e s .  C o n c l u d e d
t h a t  the e - t e c h n i q u e s , ce- h i ch  ‘a cr e  p r e v a l e n t  in t h e  i n d u s t ry  -
c o u l d  n It  p r o v i d e  c l o s t  s t e nt  r e s u l t s .

De’vel cp ed  i n f a n t  d u m n c m u y  f u r  eu - a l u a t i o n  of c h il d  r e s t r a i n t  sy S I ,

fo r ai r e  r a f t . ( T h e ’ d i m n o n  I y ut es  s u b  seq  ic n t l y ad op t e d  by t h e
s o t i u n a l  I~j i  c t h ’ a e y  1 ra l ie  S a f e t y  A d m i n is t r a t i o n  ( N I  I T S A)  f c e r

I m p i m an c e  t e s t i n g .

VII- 17
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1° 74 ( 1 1 n t  l i t c i ed

\ t m . i a e i i t ’ c I  pr e ’ Ie r t ie-s 0 a I r  c a r r i e r  se a t - f r  c - c n s t r - i c t i  In of a s u e t

I - e m u l v r m a m i t i c  t e s t i n g .

C c m i u p l e t e d s t a t i c  t e n t s  l e t  r i - s t  r a i n t  s y s t e m i l s  (combined lap i l e b t  a rI d

5 h u u l d e r  b e l t s )  t i c  d u - i c e - c e t r o t e  s t a t i c  t e s t  a l t e r n a t i v e  p r o c e c l i r e e

r e l a t i v e  t i  t h e  T50 r~-q~~m r e - i u O c ’ f lt s .

C c n d u c t e d  a c o m i i p a m - _ u t i u - e e l , - n m o n a t r a t i l e n  cc l  a l l  c~u - a i 1able
e n i e r g e n c y  l i g ht  s y s t e m s  ( n  a s n o o k - - f i l l e d  c a b m n  m o c k u p  f o r  t h e

SA E  A 2 0  C I r m i n o i t t e e . T h i s  ‘a-as t h e  f i r s t  t ) p I r t i n l t y  f i r  i nd i - t r ’1’
t c  u h sem - v c’ and e on l 1o a r c ’  e y s t e n o s  c i n d e r  s i m u l a t e d  e~n~~- r g e n cy
condition s . A i~ important observati on was the s i g r 1 u l u c a n c e  i f
brightnt’ s a in  d c t e  r n n n i n g  v i s i b i l i t y  of t h e  s i g n s .

1Q 75

In  c o up e  r a t i o n  w i t h  t h e  A i r  Line  Pi lo t s A s s o c i a t i o n  ( A L P A)  y i t ew a r d

and  S t e w a r d e s s  D i v i s i o n , t h e  N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  B o a r d
( N T S B ) ,  a nd F A A  A F S- 50 , a compi l a t i o n  of b i o m e d i c a l  da ta  per-

t a i n i n g  t o  a i r  c a r r i e r  a c c i d e n t s and i n c i d e n t s  in 1970 , 1971 , i ° 7 2 ,
and l°73 was c o m p l e t e d  and ! d i s t r i b u t e d . ( T h i s  c o m p ila tion is  u p -

ela ted wi t h  n o i r e  r e ce n t  d a t a  as  da ta  become  a v a i l a b l e. ) Data f r o l T

t h i s  c o m p i l a t io n  w e r e  u s e - cl to d e f i n e  i n j u r i es  r e l a t ed  t o  em e r g e n c y

e v a c u a t i o n s .

I n i t i a t e d  a d i r e c t  e f f o r t  t o  i m pr o v e  c o m m u n i c a t i o n s  wi th  the i n d u s t r y
r e l a tj - ,-e to p r o b l e m s  of c a b i n  s a f e t y  and app l i c a t i ons  of r e s e a r c h
co n d u c t e d  by the  P r o t e c t i o n  and S u r v iv a l  L a b o r a t o r y .  T h i s

p rog  ran-i b e g a n  w i t h  a se m i n a r  a t t e n d e d  b y 46 r e p r e s e n t a t i v e s  if
A L P A , t h e  A s s o c i a t i o n  if  F l i g ht .-\ t t e n d a n t s  ( A F A ) ,  the  T r a n s p o r t
W o r k e r s C n i o n  ( T W U ) ,  v a r i o u s  a i r  c a r r i e r s , NTSB , and o t h e r

o f f i c es of t h ~- F A A .  It has  been  f o l l o we d  b y a se r i e s  of e w o rk a h o p s

f o r  ui m - m o a l l  g r o - i p s  ( 1 t c 4 p ar t i c i p a n t s )  in w h i c h  i n d i v i d u a l  a t t e n t i  To
i s  g i v e n  t 1 -  t h e  s p e c i f i c  c e ) f l C e r n 8  of t h e  a t t e n d e e s .

i J e v c l  l e d  - e b j e o  t i e - c ’  t c c  h :c  0 c C  5 for e v a l u a t i n g  th e  p r o t e c t i o n  o f f e r e d

( m y  ~l - gh t d e c k  4 m - i o I k e  p r  I t  P c t i v e  eq u i p m en t .  Cono p le t ed  o v e r

I , 000 t e s t s  mon 1 2 4  C I I I I ) i n a t i l t l e of o x y g e n  m a s ks  and s m o k e  g i g g l e s ,

f u l i f a c e- no~~s ks  and  h ~ e d s . Ic ‘a as  fo und t h a t  e q uip m e n t  in — e r v i c e  d id

n e t  a c h i e v e  t h u  m i n i m u m  performance l e v el s  e s t ab l i s h e d  f o r  t h e s e

~ -



I c c 7 5  ( ( l e f l t i f l c l c - e l )

t e s t s . A~ - c - - e d t 1 l O u ’  e l f  l i t , r e u - I s c  I n s  I t h e  r e - g l c m t i r v

I’ c ’q c l i  r e - m I t e - l e t s  1- e -  r e  u n c l e -  r t m k e n  ein d m n a n m ~ t c c m - t - i r e  r s  i n i t i a t e - C l  a
p r c d e c I i m l u p r ’ I u - u c c e n t  e r -  c r . e l l c .

C e n i p l e - t ed  e i - o c m l t i c  t e s t s  - I f  o c l i l c o t l u e ’  c h i l d  r e a t r ~~~n~ 5 y s t c m m ~~
i n  an ~xi rem - a t L  i c e c t i m i g  C - c u m g e m r a t m o m i  t I  d e m I n st r a t e  p r I l t e ’ I t c o n

- m i t e ’ red  in e i . C  a he - a -i nO  t m u  rhm: lent fli ght .

I n i t i a t e d  a e u - pc -  r a t i v e  p rop r i m m i s  uCth  t h e  U . S. A r r o m y  to dl y m o a m i c c c l l y
t e s t  and  d c - v t - b 1, a li g h t u u e l d h t  c r ew  s e a t  i n c o rp o r a t i ng  e n e r e y

-t i c - a  rb e  rs t i e  li m i t  c r c  sh I~e a ds  a c t i n g  on t h e  I C C  up a n t  in the’

Ic, rwa  rd , 1 1 0  r w o  rd , a n d  u - c -  r t i c a l  d i r e c t u  on s .

M e a su r e d  li p lot o I . t ( m l i t  - i t  s u r v i v o r  l o c a t i n g  li g h t s . M e a s u r em e n t s
i n d i c a t e d  l i t c h t  d i s t r i b m i t i u n  v a r i a t i o n s  no t  c o n s i d e r e d  b y TSO-
C O B . M I d i f u c 1 it i on s  w e r e  u n d e r t a k e n  b y the  m anu I a c t u r e  r and
da ta  - -. cr c  f u r n i s h e d  t h e  F l i g h t  S t a n d a r d s  S e ru - i c c -  of F A A  f o r
p u s  sj h l e  r e v i s i o n  at  the ’ 1-SO .

C o m p a r is o n  of  p~c s  s e ng e  r m m,v er ne n t  on sp i r a l and s t r a i g ht
se g m e n te d  stairways show ed inefficiencies of sp ira l stairways ,
e sp e c i a l l y  uvh e’n r a p id to u v e r m i e n t  b e t w e e n  d e c k s  is  d e s i r e d
u n d c ’r sn~n ( -  e u n d i t i m n s  o r  n o n l e v e l  o r i e n t a t i o n .  D a t a  s up p o r t e d
r & - c o rn m en d a t t  I n -  p r oh i L c ~ F c  n p  f u t u r e  i n s t a l l a t i o n s  of sp i r a l
s t a i r u u - a y s  in a i r c r a f t.

Com pa red  p e r m c c r m a n c c  - i f  s e v e n  c u r r e n t l y u s e d  e x i t  li g h t s  to
d - t e - r m i n e  r e l a t i u e  a b i l i t y to  p e n e t r a t e  b l a ck  sn ake . N o
s i g n i f i c a n t  - a  m - i a t i o n  in  e x i s t i n g  l ig h t s  was  d e t e c t e d , b u t  an
e x p e ’r i m e t n t a l  l i g ht  w i t h  g r e a t e r  i n i t i a l  b r i g h t n e s s  was  a l s o
S c t p e  r i  or  in a t e c h  c p e net  r a t i  i n .

C I r l o p l e t e d it Si  c t I y  I f  t h e  p r - e i c l e t - n s If  h a n d i c a p p e d  p a s s e n g e r s  in
a i r c r a f t  e rni e- r g e - n c y  ev , c C l I a t I - I n c e . C o n c l u s i o n s  w e r e  r e a c h e d
r I - g a  r d i ng  p r e f e r e n t i a l  sc - a C i n g  a r e a s  in t h e  a i r c r a f t  t o  a v o i d
i n j c i r y  to the’ h a n O i  ap 1oc - d  p c c s s e c pe- r o r  d e l ay  f o r  o t h e r  p a s se np e  r e .

C i m np l e t t e d  72 - t i n d i  rd  a n t h r  o p l l n i e t r i c  and  f u n c t io n a l  m e a s u r em e n t s
co f 42 3 st e ’ .u ac - c e s  t r a m i i - cs t o  p r u e - - i d e  a d e q u a t e  c r i t e  n a  f o r
io p r - e u  m r - u ~h -  em rg - n c v  e ’ l i C o t l l e n t  a v a i l a b i l i t y  and  ‘a- rh  space  des~ cr
t ’ e r  t h e  s t e w a r d e s s .

v 11-1°
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1975 ( c u n t i n u u ’O)

C - m t e p le t e - e l  - - el  ud y of t h e  n ia  xi  in urn  s t r e n g t h  c ap a b i l i ti e s  of on — l i n e ’

a i r l i n e  a t t ’v . t r d e - s a c ’ s . M e a s u r e m e n t s  o b t a i n ed  pr o v i d e  a p p r o p r ia t e

data  f o r  t h e ’  t ic  s i g n  e n g i n e e r  to m ake  t h e  s t e w a  rde  a s - m a c h i n e

i n t e r f a e e con-c p a t i b l e  w it h  t h e i r  d u t y  r e q u i r e m e n t s .
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A P P E N D I X  \

FAA S A U G U S T  31 , 1976 , R E S P O N S E  TO I N Q U I R Y  OF MAY 10 , l o 7 e ,

FROM S UB C OM M iT T E E  ON I N V E S T I G A T I O N S  A N D  R E V I E V~ ,
HOUSE C O M M I T TF E  ON I’UIi LIC WORKS A N D  TRANSPOR T A T J ( ’ N

C O N C E R N IN G  A I R C R A F T  SA FETY EN V  I R O N M E N T

In his lette r of May 10 , 1976 , to Dr. Mc Lucas , Chairrmiari Jim W r ig ht

of the Subcommit tee  on I n v e s t i g a t i o n s  and Rev iew , House  C o m m i t t e e
Public Works  and T r a n sp o r t a t i o n , spec i f ied  21 subject areas for whiu h
m e m b e r s  of the Committee had e xp r e s s ed  specia l  i n t e r e s t  or c o n c e rn
as the r e s u l t  of r ecen t  aviat ion safety  ove r s ig ht hea r i n gs.  Anoong t h c - a e

were eig ht subjects related to the  F e b r u a r y  1q 76  h e a r i n g s  on A i r c r a f t
Cabin E n v i r o n m e n t :

( 1 3 )  Tra in ing ,  te s t ing,  r e t r a i n i ng ,  and c e r t i f i c a t i o n  of f l ig ht
attendants.

( 1 4 )  A n c h o r i n g  of m a j o r  i n t e r n a l  s t r u c t u r e s  aboard  commerc ia l
a i rc  r a f t .

( 1 5 )  FAA Bullet in r e q u i r i n g  fli ght  a t t e n d a n t s  to be sea t ed  du r i n g
taxi , takeof f , and l and ing  be ing  r e g u l a r ly viola ted.

( 1 6 )  In FAA’ s c a r g o  loading r e g u l a t i o n s  fo r  s towage  in the pa s-
senge r  compar tmen t, the word  ‘ p a s s e n g e r’ should  be
changed  to m e occupant e l

( 1 7 )  Need fo r  d ynamic  te s ting of sea ts  as well as o the r  cab in
componen t s .

( 1 8 )  Con t inued  r e s e a r c h  r e q u i r e d  on f l ammab i l i t y  of m a t e r i a l s
for  cabin  i n t e r i o r s  and f l i ght a t t e n d a n t s  u n i f o r m s  as well
as on toxic emis s ions , e scape  devices  in f l aming  c a b i n s ,
f i r e  s u p p r e s s a n t s. and e m e r g e n c y  b rea th  f i l t r a t i o n  dev ices .

( 1 9 )  Im prove  ava i l ab i l i t y  and i n s u r e  p r o p e r  f u n c t i o n i n g  of emer-
genc y oxygen systems for all crewmertibers and passengers .

(2 0 )  AD 7 6-0 5 - 02  i n d i c a t e s  tha t  side f a c i n g  sea ts  may  no l o n g e r
be used  by fli ght  a t t e n d a n t s  but  could  be used  for  p a s s e n g e r —  -

In his Augus t  31 , 1°76 , r e s p o n s e  to C h a i r m a n  W r i g ht , Dr. N-I c L u c a s
indicated the c u r r e n t  s t a tu s  and p lans for  each of the a b o v e - m e n t i o n e d
i t ems .  A copy of that  por t ion  of the r e s p o n s e  is a t t a c h e d .

A t t a c h m e n t

V I II- ’
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A l  lACJ-l\IENT TO
-‘c l ’ P EN D IX  \ ‘ I I l

I tem No. 13: T r a i n i n g ,  t e s t i n g ,  r e t r a i r l i t o L’ , and  c e r t i  f i t  c t i o n  of f l i g h t
attendants are areas of concern to the S u b c o m n m i t t e - e - , a n d  we ’ f e e - I  FAA
m a y  w a n t  to a d d r e s s  t h e s e  a r e a s  mor e c a r e f u l l y .

R e s p o n s e :  I n c r e a s e d  emp has i s  is c u r r e n t l y be ing  p laced  on f l i g h t
a t t e n d a n t  t r a i n i n g  p r o g r a m s , i n c l u d i n g  i n i t i a l , r e c u r r e n t , and t r a n s i t i o
t r a i n i n g .  More s p e c i f i c a l ly ,  th is  emp has i s  r e l a t e s  to e m e rc e n c y t r a i n -
ing i n v o l v i n g  e m e r g e n c y equ i p m e n t  and p r o c e d u r e s  and in  p a r t i c u l a r  t h e
o p e r a t i o n  of e x i t s  in the  e m e r g e n c y  mode.  These e f f o r t s  i n c l u d e  a corn-
plete e v a l u a t i o n  of all fli g ht  a t t e n d a n t  t r a i n i n g  p r o u r a r n s  w i t h  r e s p e c t  to
the above.  A f t e r  comp let ion of this  e v a l u a t i o n , f o l l o w - up  a c t io n  ‘a -ill  ~ e

4 in i t i a ted , as r e q u i r e d .

The air  c a r r i e r s  a r e  a-- lao  being e n c o u r a g e d  to use  the  ‘h a n d s_ o n ~
t r a i n i n g  c o n c e p t  t h r o u g h the  use of t r a i r m ~ ng m o c k u p s  and s im u l a t o r s  to
m o r e  r e a l i s t i c a l ly i l l u s t r a t e  em e r g e n c y equi pm e n t  and p r o c e d u r es .

S ign i f i can t  p r o p o s a l s  w e r e  s u b m i t t e d  to the F i r s t  B i e n n i a l  Op er a t i o n s
R e v i e w  dea l ing  d i rec t l y wi th  e xp a n d i n g  the scope of f l i gh t  a t t e n d a n t
in i t ia l  and r e c u r r e n t  e m e r g e n c y t r a i n i n g  p r o g r a m s  to i n c l u d e  a c t u a l
“ h a n d s - o n” d e m o n s t r a t i o n s  on p a r t i c u l a r d r i l l s .  Severa l  of these  pro-
posals  a re  p r e s e n t l y be ing  c o n s i d e r e d  f o r  inc lus ion  in a Notice of Pro-
posed  Rule Making which  is u n d e r  d e v e l o p m e n t .

R e g a r d i n g  the c e r t i f i c a t i o n  of f l ig ht  a t t e n d a n t s , th i s  i s s u e  w a s  i n c l u d e d
in the d i s cus s ions  of p r o p o s al s  s u b m i t t e d  to the F i r s t  Biennia l  Op e r a t i o ns
R e v i e w .  The p roposa l  on the  s u b j e c t  of c e r t i f i c a t i o n  s e t s  f o r t h  obi ec-
ti ve s  to e n s u r e  an e q u a l / a d e q u a t e  l e v e l  of t r a in i n g  and e n f o r c e m e n t  by
the a g e n c y  to e s t a b l i s h  s t a n d a r d s  app l icable  to a l l  a i r l i n e s  and to cul-
m i n a t e  in Fede ra l  c e r t i f i c a t i o n  a f t e r  comp l e t i o n  of t r a i n i n g  and t e s t i n g .

ii

We are -oa t a w a r e  of reasons wh y the c e r t i f i c a t i o n  of f l i g ht  a t t e n d a n t s
would  be s i g n i f i c a n t l y a d v a n ta g e o u s  m m v e r  t he  p r e s en t  sy s t eno . There

— 
a r e  ove r  40 , 000 f l i g ht a t t e n d a nt s  i n  t h e  U . S. To c e r t i f i c a t e  t h e s e  f l i g ht
a t t e n d a n t s  would imp o s e  an e \ t r e m n e l y h e a v y  work load  on the  a g e n cy
wi th out a c o n c om i t a n t  i n c r e as e  in the l e v e l  of q u a l i f i c a t i on s  and per-
f o r m a n c e  of fli g ht  a t t e n d a n t s .

Fede ra l  Av ia t i on  R e g u l a t i o n s  p r e s e n t l y r e q u i r e -  e a ch  a i r  c a r r i e r  to h a v e
a fl i g ht a t t e n d a n t  t r a i n i n g  p r o g r a m  and a p p r o p r i a t e -  i n s t r u c t i o n s  in i t s
manual to enable flig ht attenda nt— t o  a c c o mp l i sh  ¶ e e ~ir  ass  i c t o e d  d u t i e s

i
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i n a n  e f f e c t i v e  m a n n e r .  The FAA r e v i e w s  and ap p r o v e s  t h e  t r a i n i rl t,t

p r o g r a m .  These-  training programs are  m o n i t o r e d  iiy the a g e n c y  t I

e n s u r e  the e f f e c t i v e n e s s  ref the training given.

Based on the above , it  is bel ieved tha t  c e r t i f i c a t i o n  wou ld  not  si gnif i -
can t l y i m p r o v e  the hig h s t a n d a r d s  of p e r f o r m a n c e  p r e s e n t l y r e q u i r e d .

Ite m -n No. 14: The ancho r ing  of m a j o r  inte r nal s t r u c t u r e s  a b o a r d  corn-
rt -iercial  a i r c r a f t , such as c lose ts  and gal leys , to p r e v e n t  b r e a k a w a y
on i m p a c t  in a c r a s h , is a s u b j e c t  on which  t e s t i m o n y  s e e m s  to j u s t i f y
n e w  research and attention.

R e s p o n s e :  The FAA p r e s e n t l y has underwa y a r e s e a r c h  p r o j e c t  to
s tud y the e f f e c t s  which dynamic  c r a s h  landing loads have on the ov e r a l l
cabin s t r uc tu r e, inc lud ing  s t r u c t u r e s  such as c l o s e t s  and g a l l e y s .  If
the  r e s u l t s  of th is  s tud y indica te  tha t  a r ev i s ion  of de s i gn s t a n d a r d s  is
in order , appropriate action will be taken.

Addi t ional ly, we should  note that  Notice No. 8 of the F i r s t  B i e n n i a l
A i r w o r t h i n e s s  R e v i e w  conta ins  a p roposed  new s t a n d a r d  fo r  FAR 25
in t ended  to improve  the s e c u r i t y  of c o n t e n t s  Etowed in v a r i o u s  compart -
men ’cs in the cabin. This p roposes  that  if l a tches  are used  on compar t -
m e n t  doors  for  s e c u r i n g  the c o n t e n t s , unwanted  opening  of the doors
m u s t  be shown to he e x t r e m e ly i mpr o b a b l e , taking into c o n s i d e r a t i o n
the w e a r  and de te r io ra t ion  expec ted  in s e rv i ce .  Comments  rece ived
f r o m  the publ ic  in r e s p o n s e  to th is  p r o p o s a l  a re  unde r  c o n s i d e r a t i o n .

I t em  No. 15 :  A c c o r d i n g  to t e s t in o o n y  b e f o r e  the Subcommi t t ee, the FAA
Bulle tin r e q u i r i n g  fli g ht  a t t e n d a n t s  to be sea ted  d u r i n g  taxi , t a k e o f f , and
l a n d i n g ,  is be ing  r e g u l a r l y v i o l a t e d  b y m a n y  a i r  c a r r i e r s .

R e s p o n s e :  Air C a r r i e r  Op e r a t i o n s  B u l l e t i n s  (A C O B )  a re  not  r e g u l a t o r y
in n a t u r e  and thus  a re  not m a n d a t o r y .  They a r e  i s s u e d  to p rov ide  needed
gu idanc e to FAA f ie ld  i n s p e c t i o n  p e r s o n n e l , as well  as to e s t a b l i s h  the
d i r ec tion tha t each c a r r i e r  shou ld  f o l l o w  in n u m e r o u s  op er a t i o n a l  m a t t e r s .

a- -  ~- -‘ - - 5--
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The intent of ACOB 70—n -
~ 55 te ,  c o r r e c t  a ~~~C C i fj e t o  rul Iemn t h 1 t  c~i m l O t ’  t ‘ -

o u r  a t t e n t i o n  in which a fl i g h t a t t e n d a n t  w as  u n a b l e  t o  p e r f o r n i  n - c  r c ’e r m c y
d u t i e s  d u r i n g  an  e m e r g e n cy  e v a c u a t i o n  b e c a u s e  dun l o g  the- t i m e  the a i r -
c r a f t  was t ax i ing  ( 1 )  p a s s e n g e r s  w e r e  a l lowed  to  l eave  t h e i r  Seats , t h u s
b lock ing  the  p a s s a g e w a y ,  end  (~~) the  fli ght a t t e n d a n t  l e f t  I~~ r n u t - ,- stat i on
to r e t u r n  p e r s o n a l e f f e c t s  to p a s s e ng e r s . Fede ra l  A v i a t i , I n  R e g u l a t i o n
121. 3 1 1 ( b )  w h i c h  r e q u i r e s  e a c h  p e r s o n  on boa rd  to be S e l t e r i  d ur ° n~
t a k e o f f  and land ing  wi th  s a f e ty  c - i t  p r op e r l y s e c u r e d , is  a t  h e - l i o n  r e cu -

l a rl y v io l a t ed  to our  k n o w l e d n e - .

We a r e c u r r e n t ly p rep a r i n g  a r e v i s i o n  to t h i s  bul le t i n to  emp h a s i z e  the
i m p o r t a n c e  of p a s s e n g e r s  and f l i g ht  a t t e n d a n t s  r e m a i n i n g  se~~ted w h i l e
the a i r c r a f t  is t ax i ing .  This would not prohibit flight attendants frono
l e a v i n g  t h e i r  dut y stations to perform duties associated w i t h  s a f e ty .

Item No. 16 : It is the g e n e r a l  f e e l i ng  of the  C o m m i t t e e  tha t  in FAA a
C a r g o  Loading R e g u l a t i o n s  fo r  s t o w ag e  in t h e  p a s s e n g e r  c a n o ~~a r t n o e ’n t ,
the word  ‘ p a s s e ng e r  should ae c h a n g e d  to ‘ o c c u p a nt  - so as not  to per-
mit  f l i g h t  a t t e n d a n t s  to he seated f o r w a r d  of i t e m s  wh i c h  cou ld  b e c om e
le tha l  loose c a rg o  in  a c r a s h  s i t u a t i o n .

R e s p o n s e :  Fwo p r op o s a l s  i - c - r e  su b m i t t e d  to the agenc y ’ s F i r s t  B i e n n i a l
Op e ra t i o n s  R e v i e w  which  p r op o s mi  c h a n g i n g  the l a n g u a g e  in FAR 121 .  ~o5
f r o m  “ p a s s e ng e r ’ to “o c c u p a n t , in o r d e r  t~~ provide the same protect ion
to p a s s e n g e rs and fli ght  a t t e n d a n t s  al ike  w i t h  r e sp e c t  to tloe ~~r sitting for-
ward  of c a r g o  and c a b i n  b a g g a g e .  These  p r o p o s a l s  have been combined
and a re  being c o n s i d e r e d  f r  i s s u an c e  in a N o t i c e  of P r o p o s e d  R ’~ 1e
M a k i n g  wh ich  is c u r r e n t l y u n d e r  d e v e l o p m e n t .

Item No. 17 :  The p r e s e n t  s y s t em  of s ta t ic  t e s t i n g  on S e a t s  on d  s ea t
anchoring appears to us to l,e inadequate. Testimony before the Subcom-
m i t t e e  by FAA scien tists n a k e s  p la in  the f a c t  tha t  d y : o amic  t e s t i n g  g i v e s

• a m u c h  more  a c c u r a t e  p i c tu r e  of w h a t  s - r e s s es  c n n  bu h a n dl e en  b y  va n I - h a
s e a t i ng  c o m p o n e n t s  in a c r a s h .  FAA s e e m s  to need a mc re- clear o flmc ia l
p o s i t i o n  wi th  r e g a r d  to dynamic testing I f  s e t s  as ~~ -l1  as o t h e r  c a b i n
c o m p o n e n t s .

- “t . V P.,
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Response: Regarding the dynamic tm -stin g of ~~e , e t s , i t  i s  n e c e s s ar y  t h e t

the  c r i t e r i a  for such t e s t s  i n c l u d e  i n p u t  pul se ’  s h ap e s , a n ’-l resp ons e-

characte ristics of scott/occupant systems v h e n  s u H t - c t e ’ d  t o -  c r 1  sh  e n —
vironnients. Such data art’ nu’a b e i n e  ob t a ined  b y f u l l - s c a l e ’  c o n t r o l l e d
c r a s h  tests be ing  c o n d u c t e d  at L a n g l ey  R e s e a r c h  C e n t e r .  A l t e r  t h e se
r e s u l t s  a r e  ob ta ined  and e v a l u a t e d , the  FAA wi l l  d e te  rr :  i toe ‘ - - - :o e t h e r
dynamic t e s t i n g  is n e c e s s a r y  to p r e d i c t  sea t  p e r f o r t i o a n c e  in  a c r a s h .

In a d d i t i e o n , \\-e a r e  c o n d u c t i n g  s e a t/ o c c up a n t  tests at the Nationa l
A v i a t i o n  Fac i l i t i e s  E x p e r i n o e n t a l C e n t e r  in A t l a n t i c  Ci ty  in o r d e r  to
e s t ab l i s h  a m a t h e m a t i c a l  mode l  of the s ea t  and o c c u p a n t  “ eh a v i o r  in
c r a s h  condi t ions . It may be f e a s i b l e  to m a t h e m a t ical l y pr e d i c t p e r f o r m -

ance rather than having to test for crashworthiness.

Item No. l:~~ it was emp h a s i z e d  in our  h e a r i n g s  tha t m u c h  t e s t i n g  had
been  done to d e t e r m i n e  f l a m m a b i l i t y  of n -m a t e r i a l s  u s e d  in cab in  i n t e r i o r s
and f l i g ht  a t t e n d a n t  u n i f o r m s .  The Subcommi t t ee  needs  to be k e p t  fu l l y

-- 
- i n f o r m e d  of you r  con t inued  r e s e a r c h  in th i s  a rea  as we l l  as in the  b r o a d e r

f ie ld  of toxic en-m i s s i o n s , escape  d e v i c e s  in f l a m i n g  cab ins , f i r e  s up-
p r e s s a n t s. and  e m e r g e n cy b r e a t h  U t r a t i o n  de v i c e~~.

R e s p o n s e :  We will  be pleased to keep  the Subcommi t t ee fu l l y i n f o r m e d
of our  r e s e a r c h  e f f o r t s  in t h e s e  a r e a s .  In t h i s  r e g a r d , we note t h a t  con-
s i de r ab l e  r e s e a r c h  remains  to he comp leted  in the a r e a s  of cab in
m a t e r i a l s, toxic gas e m i s s i o n, e m e r g e n c y  b r e a t h i n g  f i l t r a t i o n , e s cape
devices , and fire suppressants.

Because  of the c omp lex , i n t e r-r e l a t i o n s h ip of the f l a m m a b i l i t y  and s m oke
and toxic  gas e m i s s i o n  q u a l i t iu s  of cab in  i n t e r i o r  mate r ial , i t  is  ap p a r e n t
t ha t  c o n s i d e r a b l e  r e - s e a r c h  r e m a i n s  to be done .  We e xp e c t  to c o n d u c t , in

-
~~ about  one y e a r , a c o m p r e h e n s i v e  r ev i e \ v  of the  ov e r a l l  a r e a  of cab in

i n t e r i o r  m a t e r i a l s, a f t e r  son-ie of the ongoing research and development
is comp le ted  and r e s u l t s  a r e  a v a i l a b l e  fo r  evalua tiot o . The need for  c mv’-
prehensiv e rather than pi ecemea l  sta nd a r d s  ma y l Ie  indica ted. In this
co nn e c t i o n , the FAA p r e s e n t l y has u n d e r  careful review comments re-

- - ceived in  re sponse to seve ra l  o u t s t a n d i n g  r u l e m a k i ng  n o t i c e s  ( N o t i c e
N u m b e r s  7 4 - 38 , ~9 F . R .  -4504-4 ; 7~~-3 , 40 F .R .  ~ 5 0 t ’ ;  and P r o p o s a l  s - 1 l ~~
of N ot i c e  7 5 — 3 1  , 4 1 )  1-’. R. ~ 0 4 1 0 t  wi th a v i e w  l I ~~~a rd  d e t e r m i n i ng  i ’h e t ’ o e r
fi na l r u l e m a k in g  ba sed  on t h e se  n o t i c e s  is p r a c t i c a b l e  a t  t h i s  t i m e - . S i n c e -
t h i s  rev 1ei’~- is in i t s  f ina l  st a ge s , we will , e d v i s e  the Sube- tri- itte e - ref o u r
d e t e r m i n a t i o n  when  a f i n a l  c o u r s e  of a c t i o n  h a s  been dec ided  on.
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Regard ing  f l ight  a t t e n d a n t  un i fo rms , we expec t  to comp le te  a r e s e a r c h
and deve lopment p ro jec t  this  year .  Af te r  evaluat ion of the r e s u l t s  of
th is p r o jec t , we wil l  de te r mine what  ac t ion  is appropr ia te .

Please be a s su red  that these a reas  of concern  to the Subcommitte e a re
a lso rece iv ing  ca re fu l  a t tent ion b y the FAA. In d i s cha rge  of its m i s s i o n
to pr omote avia ti on s a f e ty ,  the FAA is d i rec t ing  s ign i f i can t  r e s e a r c h
ef fo r t s  toward these  problems as well as main ta in ing  close l ia ison wi th
the aviat ion communi ty  in an a ttempt to find viable solut ions to them.

It is the FAA ’ s intent  to promulgate  comprehens ive  and comp lete regu-
la tory  s tandards  in these areas  when viable solutions are developed.

Item No. 19: Much concern  was voiced dur ing  hea r ings  over  the avail-
abilit y of , and the fa i lu re  percentage  rate , of emergency  oxygen  s y s t e m s .
We do not feel this was addressed  fu l ly  by the FAA , p a r t i c u l a r l y with
regard to correc t ive  actions which mi ght be taken to improve  avai labi l i ty
and to insure that emergenc y oxygen sys tems  for all cr e w m e m b e r s  and
passengers  actuate and funct ion precisely as designed.

Response:  We have reviewed the various actions taken or contemp lated
by the major manufac tu re r s  to upgrade and to increase  the re l iabi l i ty  of
passenger  and crew emergency oxygen systems.

Our review indicate s that nei ther  Lockheed Ai rc ra f t  Corporat ion nor the
Boeing Company have found it n e c e s s a ry to modif y or to provide  ot her
co rrect ive  action on emergenc y oxygen sys tems instal led on their  air-
craf t ; nor have any Ai rwor th iness  Directive s ( A D )  been i ssued  pe r t a in ing
to emergenc y oxygen sys tems on these  a i r c ra f t .

With respect  to McDonnell Douglas Corporat ion a i r c r a f t , the following
app lies to correc t ive  actions taken af te r the DC-b  accident  at A lbu que rque .
New Mexico.

DC-b

1. All oxygen masks  fa i led  to dep loy in the lef t  af t  sect ion of the
cabin.

Failure of the No. 3 ( r i g ht w ing )  engine  resu l ted  in i s o l a t i o n  of the No. 3
AC e lec t r ica l  bus which se rves  the lef t  a f t  cabin. Power could have been
re s to red  if the bus tie swi tch  on the f l ig h t eng i nee r ’ s panel  had been

_ A
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re turned to the normal posi tion. On March 11 , 1974 , a note was  added
to the Airp lane Flig ht Manual (AFM):  “If power to any  bus is in ter r up ted ,
recycle  passenger  OXY MASK switch a f te r  power is res tored. ”

2. Seven oxygen compartments  failed to open in the remainder  of
the cabin.

Pr ior  to the acc ident , on March 9, 1973 , FAA Maintenanc e Bullet in
( M/ B )  8340. 1 was issued , reques t ing  surveil lance to p reven t  pas senger
seat uph o l s t e r y  f rom in t e r f e r ing  with opening of oxygen compar tment
doors. On Ja nuary  10 , 1974 , D C - l O  Principa l Main tenance In spec t ors
(PMI ’ s) were  reminded of M/ B  8340. 1. On Jul y 5 , 1974 , A i r w o r t h i n es s
Directive (AD )  74- 15-04 was i ssued , requir ing up ho l s t e ry  modification.
On January  29 , 1975 , AD 75-04-03  was issued , requi r ing  instal lat ion of
imp roved oxygen compar tment  door latches.

3. Three oxygen cannis ter  ( g e n e r a t o r s )  were pulled out of oxygen
compartments .

It is believed the cannis te r s  were pulled out of nearb y seats b y passe n-
gers  whose own masks did not dep loy, or because they thoug ht the i r  own
masks we re not dispensing oxygen. On December 26 , 1973 , the PMI’ S
were requested to a s su re  that operators  followed Doug las oxygen instal-
lation procedures .  On March 28 , 1974 , M/ B  8340. IA  was issued , re-
questing PMI ’ s to a s su re  adequate inspection in this area.  On Apr i l  24 ,
1974 , AD 74-10-2  was issued , re quir ing installation of improved c an n i s t e r
retent ion clips.

4. No warn ing  that oxygen cannis ters  can be ext remely hot.

If the cannis ters  are properl y instalbed , a heat shield will prevent  passen-
gers  f rom touching the cannis ters .  As a p recau t ionary  measure , however ,
on January  29, 1975 , AD 75-04-03  was issued , requi r ing  instal lat ion of
a “HOT ’ p lacard.

5. Some oxygen cannis te r  heat shields were dislod ged.

Thi s problem was cor rec ted  in a s soc ia t ion  with prope r c a n n i s t er - r e t e n t i o n
(Item 3) and mask and hose packing (I tems 6 and 8) .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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6. Oxygen  masks  improper l y packed and s towed.

On December 26 , 1973 , the PMI s were  reques ted  to see that  oxygen
masks  were proper l y packed and stowed in accordance  with the Doug las
maintenanc e manual .  On March 28 , 1974 , M/ B  8340. 1A was issued ,
recommending PMI assurance  that proper  packing procedures  were
being followed. On January  29, 1975 , AD 75 -04 -03  was i ssued , re-
quir ing modified oxygen hose routi ng and mask  holders .

7. One rese rvo i r  (b rea the r )  bag separated f rom the oxygen mask .

On June 8, 1974 , AD 74-14-07  was i ssued , requir ing insta l la t ion of
rese rvo i r  retaining discs.

8. Some oxygen mask hoses and r e se rvo i r  bags were found fused
(welded)  to the cann is te r s.

If the masks are proper l y packed and sto wed , th ere is no wa y for  the
h oses and rese rv oir ba gs to become wed ged between the cann i s t e r  and
heat shield. On December 26 , 1973 , PMI’ s were  inst ru cted to see th a t
the operators  stowed masks proper l y in accordance with the Doug las
maintenance manual.  On January 29, 1975 , AD 75-04-03  was issued ,
requir ing re rou t ing  of oxygen hoses and installation of additiona l hose
clips.

9. Eight oxygen masks lanyards snagged on mask holders.

On August 19, 1974 , Douglas issued Service Bulletin (S/B) 35-16 , pro-
viding means to prevent  the lanyards  f rom snagging on the mask ho lders .
On January 29 , 1975 , AD 75-04-03  was issued requir ing compliance with
S/B 35- 16.

10. Lack of indication of passenger oxygen flow.

Thi s p r ob lem is complicated by the fac t  that  at lower cabin al t i tudes ,
oxygen flow is less apparent , which was the case in the ABQ acc ident .
On December 10 , 1973 , Doug las i ssued  All Opera tors  Lette r (A O L )
10-52 9 ,  br inging the above condit ion to the a t ten t ion  of the opera tors .
This was followed in A pril 1975 by a Doug las booklet “ D C - b  Pas senge r
Emergency Oxygen System for flig ht personnel  familiarizat ion.  Work
is cont inuing  on development of an oxygen flow indica tor  that  would be
unde r sto od b y pas senge r s .

: ~~~~~~
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11. A few bulkhead oxygen compartment  doors would not open 180
de grees .

To insure  180 degree opening (to provide unres t r ic ted  passenger  flow
during evacuation), on June 11 , 1974, Douglas issued S/B 25-163 ,
providing modified door hinges. On January 29, 1975, AD 75-04-03
was issued , requiring compliance with S/B 25-163.

I 2. Oxygen masks were not connected to portable oxygen cylinders.

On January 28, 1974 , PMI’ s were directed to advise operators of
Douglas maintenanc e manual provisions indicating that masks should be
connected to oxygen cylinders and be ready for use. On March 28, 1974 ,
M/B 8340. lA was issued , reiterating the above. On August 9, 1974 ,
Dougla s S/B 35-17 was issued , covering the same subject and detailing
the method of a t tachment.

13. Confusion with oxygen masks and life vest  stowed in alternate
seat backs.

This confusion resulted from passengers trying to force open oxygen
compartment doors that failed to deploy. Although placarded LIFE
VEST , the life vest door is similar in appearance to the oxygen door.
Improved oxygen compartment door opening reliability, covered by
other items on this list, is considered to alleviate this problem.

14. Exposure to open oxygen compartments when passengers assume
emergency landing brace position.

This condition was not contemplated during the type certification program.
Since the doors cannot be readjly relatched , studies are continuing on
ways to hold the doors closed or provide other protection for the pas-
se ngers .

1 5. Lower galley portable oxygen cylinders difficult to reach.

Reevaluation of the location of the portable oxygen cy linders on the fo r-
ward bulkhead outboard of the escape ladder has been completed. The
FAA has issued AD 76-13-04 requir ing the relocation of the lower lobe
galley portable oxygen units in all Douglas DC-b airplanes.

~~~~~~~~~~~~~~~~ t ~1L~ - — 1’
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The following action has been taken with regard to the DC-8:

DC-8

1. AD 74-12-03 effective April 15 , 1975
Inspection and modification of oxygen system plumbing.

Three Maintenance Bulletins have been issued by the FAA , Air Carrier
Airworthiness Branch, to provide data to our principal inspectors and
to the air carrier industr y regarding specific problems and correct ive
procedures. These are as follows :

(1) Maintenance Bulletin 35-1 , Passenger Service Unit Oxygen
Mask Doors. Provides information regard ing  doo r opening failures due
to accumulations of dirt and nicotine.

( 2 )  Maintenance Bulletin 35-4, Oxygen Valve and Manifold
Seal Deterioration. Provides informat ion regarding seal life and
recommends principal inspectors determine that their assigned opera-
tor is aware of problem and has adequate provisions in his approved
mainte nanc e program.

(3)  Maintenance Bulletin 35-5 , Emergency  Oxygen Sys tem
Problems. Provides details on a specific D C -b  accident  in which
certain emergency  oxygen system problems were encountered.  Prin-
cipal inspectors  are requested to determine the adequacy of their ass igned
operator ’ s inspection p rogram with respect  to specified a reas .

Item No. 20: It has been broug ht to the Subcommittee ’ s at tention that
the FAA, in wr i tt en communicatio n , has indicated that while side fac ing
seats may no longer be used b y flig ht a t tendants , they may in fact he used
for passengers  under the provis ions  of AD 76-05-02 .  This adminis t ra t ive
interpretat ion seems to obviate the increased safety of cabin occupants for
which the AD was designed.

Response: Airworthiness Directive (AD) 76-05-02 was issued to prohibit
the use of flight attendant side facing seats by fli g ht a t tendants .  The AD
was issued in recognition of the crucial role of fli ght a t tendants  dur ing
emergency situations. Compliance with AD 76-05-02 could be achieved
by removal of these seats or by the addition of a placard to prevent their

_ _ _  _ _ _ _ _ _  
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use by fl ight attendants during takeoff and landing. In the event an
operato r elected the option of p lacarding a side facing seat against
use by a flight attendant, the seat could conceivably be assigned to a
passenger. However, we do not believe that an operator would choose
to do this since this would likely be considered a significant change in
the particular cabin configuration in question which would require re-
evaluation from an emergency evacua tion standpoint , including con-
sideration of the requirement in the regulations for a full scale emer-
gency evacuation demonstration. The FAA is current ly surveying this
area to determine whether side facing fl ight attendant seats have been
placarded allowing use by passengers.

I
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Listening Session with Flight A t t e n d a n t s

Opening Remarks

FAA Administrator John McLucas welcomed the participants and
expressed his appreciation for their attending this session.
He then briefly described the purpose of listening sessions
and other consultative planning meetings , s ta t ing that since
he was new to the FAA such meetings were helpful to him in
getting a better view of the problems which face the people
in the aviation industry.

Dr. McLucas pointed out that some of the item s which might be
raised at the meeting could already be in rulemaking status
which would by law prohibit discussion of those items. He
said that while FAA would not hide behind the fact that some
items were in rulemaking , they could sometimes not give as
specific an answer as would normally be the case. Following
this , the discussion began with Dr. McLucas acting as
moderator.

Proceedings

Ms. Joan Fuetsch , serving as the principal  spokesperson
for the Transport T.lorkers Union (TWTJ) , had a number quest ions
and inquiries regarding the status of matters of concern
to TWIJ:

Lack of Flight Attendant Representat ion within FAA

Ms. Fuetsch stated that many of the flight attendants who
are working in the area of cabin safety have developed good
relationships with principal inspectors involved with
their airlines , many of whom are just as frustrated as
they are about the lack of action from Flight Standards
Service on cabin safety problems. She asked Dr. McLucas
if he didn ’t feel that a person with flight attendant
experience in the twelve regional offices might help
decrease the workload of principal inspectors.

Dr. McLucas said he felt it was an interesting suggestion--
one which he had heard before--and he was neither for it
nor against it at this time , except that he believes there
is a useful function which could be performed by such a
person. At the same time, however , it runs up the overhead .
Dr. McLucas said that if FAA was to enter into that perhaps
it would be better to begin with just a few rather than
throughout the regions .

Ms. Fuetsch asked whether FAA had anyone with cabin safety
expertise and any crashworthiness background go over the
cabin equipment when an aircraft is certificated , to which
Mr. Skully, FAA Director of Flight Standards , replied yes.

IX-3
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Ms. Fuetsch then mentioned the Civil Aeromedical Institute (CANI)
program and the educational efforts which have been put forth
there for both company representatives .qs well as union safety
representatives. She asked if there was some way to establish
direct communication between the Office of the Administrator
and the Protection and Survival Laboratory , suggesting that
perhaps Ms. Donell Pollard of CANI would be the person to do
that, that she should be the one to contact flight attendants ,
principal inspectors , and CAMI researchers.

Dr. McLucas responded by stating that if the flight attendants
felt that the Protection and Survival Laboratory was too far
down the structure for its recommendations to reach his office
or that if they felt someone at an intermediate level was
suppressing that unit’s recommendations he would explore the
situation. Dr. McLucas also pointed out that Dr. Busby ’s
recent appointment to Deputy Federal Air Surgeon at FAA
Headquarters should improve the flow of communications, since
Dr. Busby was formerly Chief of the Aeromedical Research Branch
at CAMI and is quite familiar with CANt ’s activities in the
cabin safety area.

Another question was received regarding how many people with
flight attendant experience are presently employed by FAA ,
in what capacities , and why they were not present at this
listening session.

There are two persons presently employed by FAA who have
flight attendant experience: (1) Ms. Donell Pollard , Human
Factors Specialist , Protection and Survival Laboratary,
Civil Aerornedical Institute , and (2) Ms. Carolyn Johnson , Air
Carrier Cabin Safety Inspector , Flight Standards Division , FAA
Central Region, Kansas City1 Missouri.

The above-mentioned FAA personnel were not invited to the
listening session because the purpose of the listening session
is to give a representative group of flight attendants an
opportunity to present their views to the top-level FAA
officials in a face-to-face exchange. However, they will
receive copies of all materials pertaining to this meeting .

Comments were received from many of the flight attendants
on the termination of Ms. Jeanne Koreltz in the position
of Air Carrier Cabin Safety Specialist in FAA ’s Flight
Standards Service. Specifically , the flight attendants
wanted to know why she was terminated and why the position
was abolished.

IX -4
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Mr. Skully responded by stating that Ms. Koreltz was
terminated because of a sex discrimina tion gr ievanc e f i l ed
by one of the flight attendants. Moreover , the position
was a Schedule A position which was approved by the Civil
Service Commission not to exceed 24 months. This was the
easiest way to hire a person with flight att endant experience
who was perhaps not on the Civil Service Register . Thus ,
it was not a career position .

Ms. Fuetsch stated that the basic problem troubling the
Transport Workers Union is the fact that because of lack
of represen tation by flight attendants within the FAA
they feel that they are not getting responsive action .

Dr. McLucas said that this point came through during the
discussion, and he does not have a closed mind on it.
He said he bel ieves the idea of hiring flight attendants
is an interes ting one and he is formin g an op inion on the
suh~ ect based on the pros and cons pre sented by his staff .
Flight Standards recommended that we try an alternative
which was to hire a number of flight attendant consultants
who would be recommended by their industry for a certain
period of time. Onc e we see how tha t appr oach works , it
can be determined whether it is preferable to have the
flight attendant consultants or a flight attendant on the
headquar ters staff . And whil e the f l ight attendants at
this mee ting had certainly pinpointed very real problems ,
hiring a f l ight attendant does not solve those problems.
One of the perennial complaints about the FAA regulatory
process is that it usually takes longer than two :‘ears .
However , the burden of proof is on the FAA to show that
it does provide an adequate response to the flight attendants.

The flight attendants wanted to know for what period of
time would FAA use each consultant and how long would it
take for FAA to decide which is the better technique- -
ccnsultants or a staff individual.

Mr. Skully r ep lied that it would probably be similar to the
time frame used about a year and a half ago when FAA hired
six ex-airline captains as consultants for approximately
90 days . He went on to say that some of the flight attendant
representation at this meeting had been qu ite negative
relative to recommending names. Dr. McLucas added tha t FAA
should make a decision wi th in  a few months as to whether
this is a viable approa ch , dependin g on wha t kind of response
he receives.

Ano ther ques t ion  asked of Mr .  Skul ly  was what  was the CS rat ing
originally at t a c h e d  to the Cabin Safety Specialist position .

IX-5
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Mr. Skully replied that the Civil Service Cotmiision had
originally tried to classify the position at the GS-9 level
but that Flight Standards was able to justify a CS-li rating.

Recurren t Training

Ms. Fuetsch commented on the statement made by Mr . Joseph Ferrarese
of FAA ’s Flight Standards Service at an August 31 meeting at
CANt in which he referred to Mr. Halaby ’s (former FAA Administrator)
1961 finding tha t f l ight attendant training was inadequate and
his subsequent request to the airlines that recurrent training
include drills in the use of slides , opening of exits and other
cabin equipment. She asked if Mr . Skully would care to comment
on the fact that in 1975 the National Transportation Safety
Board (NTSB) issued at leas t one recommenda tion , A75-84,
citing inadequate flight attendant training as a factor in a
recent accident investigation and that many carriers still
have no t implemented hands-on training. Mr. Skully said he
had no comment but accepted the statement.

Other questions were raised regarding how many airl ines still
require that flight attendan ts spend twelve hours in the
classroom and whether FAA felt that the present recurrent
training programs were adequate.

Mr. Skully responded that he does not feel that the present
program is inadequate.

One of the participants wanted to know why principal inspectors
had recen tly gone through flight attendant training at American
Airlines and whether this program would be continued or perhaps
expand ed so tha t the principal inspectors  go through the t ra ining
of their own carrier.

Mr. Skully stated that the plan is to have all of the air
carrier inspec tor s go through an indoctrination or specialized
course during the next three years. The one ci ted is the f i r st
effort. FAA plans to rotate it--no t just focus on American
Airlines--to see the latest state of the art of training and
some of the other carriers ’ performances. ~Ir. Skully added
that this would give the inspectors a better appreciation of
the duties of flight attendants .

The flight attendants wanted to know how cioseiy recurrent
training is monitored and if FAA felt that tr~ ining mightbe be tter moni tored by a perso~i with flight attendant
experience. Add itionally , is there a standard for monitoring
righ t now?
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Mr. Skully sai d he could no t describe how cl ose ly recurr er~t
training is being moni tored . Con t inu ing ,  he said he did
not see the need for a person with flight atter~iant experierce
to monitor recurrent t ra ining because he th inks  tha t  the
people alr eady located can adequate ly  moni tor  the program ,
just as they monitcr the various ground schools being taught
to the flight crew member s. Mr. Skully pointed out that
perhap s “mon itor ” was not the correct word because what we ar-
actually looking for is compliance with the training prograr~.
And monitor doesn ’t mean staying in the classroom on a
day-to-day basis.

Ms. Fuetsch also wanted to know whether the FAA has a require-
ment for first-aid training in the recurrent tra in ing curric ~~
to which Mr . Skully replied that he did not know. (~ ote : This
as well as other questions which were not answered will be
listed in the follow-up appendix to this report where the
latest information available will be presented).

Ms . Sandra Campbell , independent researcher at UCLA , on leave
from Pan Am , stated that she understood that the cabin atter
tra ining for air carrier operations inspectors that was beir~
conducted by American Airlines was designed to focus on Prir. i .
Operations Inspectors in modern training methods in the area
of cabin safety. They developed a three and a half day
course of training. This course will present the philosr~ ies
behind the development of emergency evacuation procodures b~:
one airline and will offer an opportunity for the irspectors
to participate in a hands-on drill utilizing emergency
equi pment. It will also acquaint them with firsthan d
training as conducted by this airline . It  doesn ’ t r~enr:or~
anything about evaluation of American Airlines ’ trainir-~but more or less an oppor tuni ty for operations thspect’~rs
to be mor e awar e of wha t is going on. Ms . Campbe ll ~ar~te. .
to know if the training was designed to evaluate or just
to familiarize.

Mr . Skully replied that the course was for the purpose of
famil iariz at ion .

Continuing , Ms. Campbell said that it was her understand~r~:
that each training program is approved by the regional off~. .e
She suggested that consideration be given to having one are~a
reevaluate all of the training programs in order to have a
mor e standard ized program throughou t the Un ited States and
more standardized evaluation procedures of the requirements
of the training program. She pointed out that she had
evaluated training programs on the air carriers in the
United States and did not feel that a mock-up tha t uses

k’  
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wooden handles was adequate . Using wood handles and latches
on a so-called mock-up is not helping the matter but making
it more confusing . Thus , she would like to see a re gular ,
organized evaluation of the training program which could
be done in a manner such as a universi ty evaluates  a hi gh
school program.

Many of the f l ight attendant participants expressed concerns
regarding training related to emergency situations on board
the aircraft involving heart attack victims , allergic reactions
to some of the food served , asthmatics and other persons
requiring immediate first aid. They believe that they are
not sufficiently trained to handle these emergencies and asked
how many hours the FAA requires for first-aid training ,
initially and in recurrent training programs .

Dr. Busby responded that FAA does not have a requirement
regarding the number of hours of first-aid training . He
said he believes there is a requirement for training in
first-aid equipment and its proper use and handling of
emergen cy situa tions includ ing illnesses , injuries , and other
abnormal situations .

He said that many suggestions for improved medical provisions
and expanded training are received each year from physicians
who fly the airlines and encounter medical problems . In fact ,
he said , in December 1975 he had an opportunity to see this
situation firsthand with a heart attack victim on board a
Continental Airlines flight. Dr. Busby said he did not
really feel frustrated with the fact that he didn ’t have
the equipment to diagnose whether the person was suffering
from anything other than a heart attack . Dr. Busby stated
that they could discuss for hours the philosophy of requiring
cardio-pulmonary resuscitation (CPR); but as any physician
or cri tical care nurse will tell you , you ’ve got to practice
all the time in order to maintain proficiency in CPR. Since
heart attacks occur so rarely on the airline s , all they can
do is give the rudiments of the training. He pointed out
that some of the flight attendants at the meeting may have
had the complete series of training in CPR only to have
their airlines drop it. Some airlines have dropped closed
chest compression and have gone only to mouth-to-mouth

o resp iration as an emergency measure because it is so
difficult to maintain the ability to conduct efficient CPR ;
that is , closed chest as well as the ventilation . This
relates to how far do you want to take it in terms of
procedure s taught itt medical management as well as for the
equipment on board . Again , there is no FAA regulation
specifically concerning this. Dr. Busby said he has
discussed many tines with the airline medical directors the
natter of just how far to go in the flight attendant first-aid

0 training pror~rams . And one of the problems , of cour se , is
just heu far do you take the diagnosis and treatment of medical
problems b” flL~ht attendants.
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Dr. Busby went on to say tha t FAA recognizes the need to revie~
what is available in the medical kit and that this is being
conducted by a committee of the Aerospace Medical Association
under Dr. Stanley Mohier of the Office of Aviation Medicine .
Dr. Busby said he had seen the repor t whi ch con tains a number
of suggestions and that the report is going out for review
by the airline medical directors. He said that perhaps some
of the participants might recall the expanded medical kits
pu t on board the 747 ’ s. The ki ts were even tual ly  dele ted
from stock becaus e they weren ’t being used enough . However ,
he understands KLM and a number of other European airlines
carry medical kits for more serious medical problems on board
international flights--eleven or twelve hours flights- -where
their medical directors feel they might be used.

Duty Limi tations and Oc cupa tional Safe ty and Health

Does the FAA feel that a flight attendant who is fatigued
becaus e he or she ha s been on du ty for over fourteen hours
can adequately carry out his or her required duties should
an emergency occur?

Dr. Douglas Busby responded by say ing that  th i s  would depend
upon the ci rcumstances  on which the f l ight  a t t endan t  would
be mobil ize d in an emergency sit ua t ion . He sa id he knew
from extensive research in the past  that people have been
able to mob ilize the ir res our ces , af ter 24 to 36 hours , to
an optimum level of proficiency. There are some sub tle
de t eriora t i ons in pe rf ormance a f t er 24 hour s .

Ms. Fuetsch asked if any emergency evacuation demonstrations
required for aircraft certification had been carried out
using actual flight attendants at the end of a lengthy duty
day . Dr .  Busby repl ied  that  he was no t aware of any.

In view of the FAA ’ s statemen t in the Federal Register of
July 1975 discussing the responsibility for the occupational
safety and health of the flight attendant , the Transpor t
Workers Union wanted to know what testing has been done ,
wha t standard s have be en es tablished , what pro grams have
been initiated , and who is direc tly responsible.

Dr. Busby replied that there is an impasse between the
Occupational Safety and Health Administration (OSHA) and
the Department of Transportation (DOT) at the present time.

• A decision pertinent to FAA responsibilities in the occupatio’m
health and safety of flight attendants is being held in
abeyance until further discussion with the Department of Labor.

Ms. Fuetsch asked if he had any idea how long this will be
held in abeyanc e. Dr. Busby stated that it is an action
item which is expected to be resolved within the next few
months.
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Another f l igh t  a t t endan t  par t ic ipant joine d the discussion
regarding departmental responsibility for the flight attendants ’
occupational heal th .  She said she would like be t t er answers
regarding why it is taking so long , why there is no government
agency responsible for flight attendants. If pilots are
covered by FAA , why should flight attendants be covered by
OSHA? There was unanimous agreement by the fligh t attendants
regarding this point.

Dr. Busby stated that when the Occupational Heal th  and Safe ty
Act was put in to e f f ec t  in 1970, it required that occupational
safety and health provisions be made for occupational groups
containing a certain number or more employees. In the pas t
few months , there have been extensive discussions between
the Depar tment of Transportation , of which FAA is a part ,
and the Occupational Heal th  and Safety  Admin i s t r a t i on  which
comes under the Department of Labor. At this particular
time , there is an impasse regarding who has jurisdic tional
responsibility for occupational health and safe ty in DOT
modes. The Federal Railroad Administration , which is also
under the Department of Transportation , is a focal po int
in this discussion . The matter is under review by both
administrations and will be decid ed on in the next  coup le
of months .

Mr. Bruce Selfon of the Office of the Chief Counsel , FAA ,
joined the discussion to point out that there is no ambiguity
with respect to FAA ’s posi t ion and that is that  the FAA and
not OSHA should be responsible for the flight attendants.
That, however , does not solve the problem since a competing
department (Labor) has intervened at the departmental
level with FAA’s parent organization, the Department of
Transportation. In the interim, Mr . Selfon sa id , the FAA
is doing wha t is has always be en do ing befor e OSIIA came alon g
and that  is trying its bes t effor ts to take care of the
occupational health and safety problems of the flight attendants.

Another participant asked where were the complaint forms
which she could f i l l  out and send into the FAA when one of
her union members has suffered a par t ial  hearing loss .  t~There
could she go? She said she had never seen a form nor did
she know with whom to communicate.

Then Ms. Mya Shelton , Associa t ion of Flight  A t t e n d a n t s  (AFA) ,
asked for clarification of two statements made earlier. First ,
in talking about the dispute between OSHA and FAA as to who
has ju r i sd ic t ion  over the flight attendants ’ health , there
was a comment made that the railways were also involved.
She said she was curious about what the ra i lways would have

- to do with aviation people . Secondly, the comment was made
that until this jurisdictional dispute is resolve d , the FAA
is trying to take care of the flight attendant as they have

• always taken care of them. Ms. Shelton said she would like
to know how they have been taken care of; that is , what has
the FAA done for them in the area of health?
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Mr. Selfon said he would try to explain . When the s t a t u t e
for OSHA was drafted ,it stated they would have responsibility
for occupational health and safety for certain classes of
occupations. However , if there are occupations for which
there is adequate statutory authority already vested in
the Federal agencies , then OSHA will step back and allow
those agencies to perform the OSHA function . The FAA has
indicated that it has that authority. But the Department of
Labor , working with the Department of Transportation , said
that they would only grant exemption if it covered the entire
Department of Transportation family. The Fede ral Railroad
Administration , according to OSHA , does not have adequate
statutory authority to enforce for railway emp loyees the
safety and health standards that OSHA feels are necessary.
As a result, this dispute has now been raised to the level
of the Deputy Secre tary , as recently as three weeks prior to this
meeting , who has been asked to step in to try to resolve
the matter so that a clear decision can be made .

Continuing, Mr. Selfon stated that what he had purpor ted
to say earlier was that prior to OSHA he assumed that
occupational health and safety problems involved with
the flight attendants ’ job function came within the purview
of the FAA--Flight Standards Service , Office of Aviation
Medicine , and others--and that as these problem s are
highlighted , appropriate regulatory or other response is
being made.

Mr . Joe IKovacich, United Airlines flight attendant , commented
on an approach pattern called the expedited approach in which
he said the aircraft , in a noise abatement procedure , flies
in high and then dives in for the landing. He explained that
this is a very unsafe atmosphere for flight attendants who
are not told about this and are geared for a gradual approach .
He wanted to know what is being done about situations like
this.

Mr. Kovacich also commented on the competition between the
airlines in providing services to the passengers. He mentioned
a time when they were in contract negotiation s and had a
concep t called up-wheels down , where the flight attendants
did not want any servic es on flights in which they did not

- 
have more than 45 minutes of actual flying time. But there
are some flights with only 20 minutes of flight time- -from

• Vancouver to Seattle , for example--where coffee and tea
o are being served . Mr . Kovacich stated he does not feel that

is a safe environment. Those are the flight where the flight
attendants are running crazily around trying to get a ridiculous
service like this done. Thus , he wanted to know whether FAA
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is aware of things like this; and if FAA gets responsibility
for the flight attendants rather than OSHA , will it be able
to do something about situations like this? Does FAA care
to something about situations like this?

Dr. McLucas replied that FAA obviously cares to do something
about any situation that is compromising safety. And since
Mr. Kovacich states there is not sufficient time to perform
those services in a safe environment , the ma t t e r  should be
looked into. If it is proven to be unsafe, then certainly
the FAA should be prepared to step in and say flight attendants
should not serve food and/or beverages on flights of less
than X minutes. Usually though there are at least two sides
to questions of this type. And if FAA is to take action on
it , it would have to deal with all of the inputs rather than
act unilaterally.

Ms. Campbell comrriented on an FAA report which she had obtained
that said some operators attempt food and/or beverage service
on short haul flights (30 minutes or less) which does not
allow sufficient time for the performance of safety items
such as briefing and picking up service trays and beverage
containers before landing . It further states that regulatory
limitations are too difficult to enact or enforce; however ,
FAA believes an effort should be made on the national level
to encourage operators to curb this ac t iv i ty  and ob ta in
cooperation from the public. Ms. Campbell asked what was
the d i f f i c u l t y  refer red  to regarding enforc ing  t h i s .

Mr. Skully responde d that the situation now is such that
with every regulation with which they come forth , consideration
must be given to the economic impact as well as the inflationary
impact versus the environmental impact of the regulation .
Mr. Skully said that it is about three times more diffi cult
to get a regulatory act ion through today than it was three
years ago. Now , in order to issue a regulation in which
there may be controversy , it has to be sent to the Secretary
of Transportation for thi.rty days for review. Thus , the FAA

o has been issuing Opera tions Bullen ti ns which , of course ,
do not have the force of law and hopefully the carriers
will conform with what FAA is trying to establish as a
standard. But , he concluded , t ry ing to ge t every regulation
out is extremely difficult.

Ms. Fuetsch que st ioned why the FAA imposes duty limitations
on pilots. She stated that the f a t i gue  f i n d i n g s  r e l a t ing
to pilots ough t to relate to flight attendants as well .
Therefore, why shouldn ’t pilots and flight attendants have
the same duty limitations?

C
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Dr . Busby a sked if the f l ight a t tendants  were equa t ing their
task load and task ability to that of a pilot. “s. Fuetsch
answered yes , in an emergency situation , because  once the
emergency has occurr ed , the pi lots  are f in i shed  wi th their
duties and then the flight attendants take over. Ms . Campbell
added that very often pilots , in taking the fullest impact ,
are disabled an d unab le to hel p out.

Dr. Busby then said he wanted to clarify a point. He said what
he was talking about was not necessa r i ly  an emergency in the
flight environment but potential for the pilot getting into
difficulty. He said the FAA has not given consideration in
setting pilot flight duty times whether or not the pilot could
respond appropriately in an emergency situation . He said he
wanted to make sure that is absolutely clear . 1~That he was
talking about was the ab i l i t y  of an ir:dividual over a prolonged
period of time to monitor a number of highly complex ins t ruments .
As an individual becomes fatigued , he channels his attention
particulary to some types of moni torin g an d con t ro l l ing  tasks
required on the f l ight deck . And what we are dealing with
particularly is the potential for deterioration , over a period
of time , in monitoring a series of engine instruments and
various other flight instruments.

Ms. Fue tsch asked , “What about the flight attendant ’s ability
to monitor an emergency situation and to act according ly ?
Are they not monitoring nine-tenths of that a i r c r a f t ? ”  She
said that the point she is trying to make is that the fatigue
factor is a human problem. Pilots have these duty limitations
because they are human. And flight attendants want duty
limitations because they are human. She said they don ’t
want to have to work an 18 hour day , bypassing eight to
twelve time zones , because emergency or no emergency, this
affects their health.

The next question asked of Dr. Busby was who , in his op in ion ,
does more physical labor , the flight attendant or the pilot.
Dr. Busby responded that certainly it is the flight attendant .

Other questions asked were what is the reason for not imposing
0 

duty limitations on flight attendants and whether or not the
FAA at the Opera t ions Review propose d du t y limi t a t ion s for
flight attendants.

- Mr. Skully replied affirmatively and stated that the proposal
~s in rulemaking status .

IX-13

~~~~~~~~~~~~~~~~~~~~ 
•
~~~~~~~ 

~~~~~~~~~~~~ Ti



Toxic Gases and Survivable Accidents

Ms. Fuetsch commented that FAA is continuing to cert~ ficateaircraft, the interiors of which release toxic gases in
post-crash fire situations which to date have caused hundreds

• of deaths in accidents termed survivable by the NTSB. For
ins tance , in the Pan American Pago Pago accident , wh ich
was termed survivabl e by the NTS B , four peop le survived
out of over 100. The cause of death in most cases was
inhalation of toxic gases.

Dr. McLucas st a t ed tha t the t ext i le  indus t ry does not offer
to the aircraft manufacturers materials that have proven to
be nontoxic . FAA has run many tests  at CANI and NAFEC
(National Aviation Facilities Experimental Center) on how
to reduce the flammability of materials but has not found
any materials that will burn without producing toxic gases.
If there were materials available which the FAA knew of ,
then certainly the FAA would do something.

Dr. Busby added that he became familiar with materials toxicology
several years back during NASA ’s search for relatively toxic
free materials following the fires involving the three Apollo
astronauts. He said it is important to emphasize that we are
dealing with the state-of-the-art situation in the various
types of materials that are placed particularly in a closed
environment such as the aircraft cabin . The fact is that in
order for aircraft to fly and to be able to carry passengers ,
light-weight materials had to be used; and unfortunately many
of these materials are lethal when burned under certain
circumstances.  The par t icu lar  temperature at which they are
burned , whether or not they are actually burned in the presence
of oxygen or are burned with a decreased oxygen atmosphere ,
are determinants of how toxic they are .

Other critical factors are related to how much nitrogen and
carbon the various polymers have in them. Nitrogen-containing
materials produce cyanide ; carbon-containing materials , carbon
monoxide. It was not until the Chicago accidents that we
realized how much cyanide really evolved from burning cabin
materials.

Continuing , Dr. Busby said that FAA has an extens ive program
• being conduc ted at CAN T and NAFEC--one which the textile

industry is watching very clos ely- -in the area of reducing
the po ten t i a l  for  not only f i res  bu t al so for  t oxi c gases
from these materials. Thi s is a priority iten in the FAA
research program.
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Another question received was whether the FAA believe s the
loss of lives might have been reduced in recen t survivable
accidents if the FAA had a requirement for  f i r e  prevention
measures such as fuel tanks of crash-resistant material
or fire suppressant additives in the fuel.

Mr. Skully responded tha t  the Continental Airlines accident
is indicative of the Airworthiness Directive (AD) which FAA
issued on 727’s following the accident in Salt Lake City
where the fuel lines were not severed and there was no fire .
In fac t, the problem was shutting the engines off af ter
the accident. Mr. Skully stated he believes the FAA has ,
where possible, taken corrective action on production
aircraf t.

Galley Restraint Devices

Ms. Fuetsch also asked if FAA did not feel that there was
sufficient evidence at this time to warrant a requirement
for some sor t of galley restraining devices on all galleys.
The response was that FAR Part 25 requires restraining
devices on all galleys. The flight attendants also wanted
to know what testing standards are applied to those restraint
devices and why the galleys and related components are not
included in the original aircraft certification . Mr. Skully
stated that he could not answer that specifically at the tine ,
and Dr. McLucas promised the flight attendants a response
in the near future as part of the follow-up resulting fr om
this meeting.

Jumpseats and Shoulder Harnesses

Ms. Mya Shelton , Association of Flight Attendants (AFA),
referring to the February 1976 congres sional hearing
on cabin safety, commented that as the FAA is aware , flight
attendants have been seriously injured,killed, incapacitated
or rendered incapable of performing their duties during
emergency situations while in their assigned jumpseats.
The FAA claims the flight attendants ’ jumpseats have been
properly certificated and these seats have met all app licable
regulations ; however , it is known that after several aircraft 0

accidents it was determined that either (1) a deficiency
was existent in the seat itself or within the hardware or
the components , or (2) the seat never met the cr iteria
under which the aircraft was certificated . The FAA , in their
written answers to the congressional subcommittee , stated
that static testing is an accepted me thod of insuring that
a comp onen t or ass embly can mee t st ruct ur a l loa d cri te ria
as iden t i f i ed  in the r egu la t ions. FAA say s that flight
attendant seats are statically tested , not dynamically tested.
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Further , FAA states that static tests cannot relate results
to injury protection for the occupant. FAA goes on to state
that crash injury protection is the basic purpose of dynamic
testing of seat and restraint systems and that structural
adequacy is of secondary concern. Ms. Shelton asked when
can they expect the FAA to seriously consider giving crash
inj ury protection to the f l ight attendant in present  and

-. future flight attendant seats .

Dr. Busby replied that at the present time there is no
dynamic testing of flight attendant seats being conducted
or planned by the Office of Aviation Medicine at CANI .
Ms. Shelton asked if the Office of Aviation Medicine would
be the only branch of the FAA that would be considering this
type of testing .

NAFEC has been working on a manned seat mathematical model
program. The math model is being made available for use
by industry and NASA. The NASA crash test results , to be
partially available in late 1976, will be used along with
NAFEC tests to further validate the math model . The math
model does not d i f f e r e n t i a t e  between f l ig ht  attendant seats
and other sea ts , and will provide a powerful tool for the
des ign of all seats for occupant protection in crash environments.

Ms. Shelton asked if FAA does dynamic testing on passenger
seats and whether any dynamic testing had been conducted in
the past .

In response , Mr. Skully s ta ted  that FAA does not do dynamic
tes ting of passengers seats. FAA requires the manufacturer
to demonstrate it , if they change from stat4 c to dynamic.
Mr. Skully said he is aware of the opinions expressed that
FAA should do dynamic testing. And the fact that it hasn ’t
been done in FAA in 35 years doesn ’t mean that it never will
be. He said he does not know the exact status of this , but
obviously it is more complex to test dynamically than
statically. He said he was referring to passenger seats
and well as f l ight  attendant seats .

Another flight attendant had a question in regard to cabin
j uxnpseats--formerly passenger seats which have been designated
flight attendant jumpseats--as opposed to the type that are
fitted on walls or doors. She wondered why forward fac ing

‘O jumpseats are required to have shoulder harnesses while
o the cabin fon-iard facing jurnpseats do not have shoulder

• harnesses for the flight attendant. It was pointed out that
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quite a number of these cabin jumpseats did not allow the
flight attendant enough space to get over into a brace
position wi thout banging his or her head on the seat in
front. Some of the other participants voiced their agreement
that al l  flight attendant jumpseats should have shoulder
harnesses and padding behind the head. This , they said ,
is one of their top priorities .

Carry-on Baggage

One of the pa r t i c ipants said she would like to bring to FAA ’s
attention the problem flight attendants have in enforcing
regulations pertaining to carry-on baggage. She explained
tha t t hey f ee l like they are in a tug-of-war . On one hand ,
they are enforcing an FAR ; and on the other hand , they are
repr imande d and disc ipl ined by their airline management
because pass engers continually report them because the
fli ght attendants have had to take it upon themselves to
have the ba ggage checked when the bags should not have even
been allowed through the door of the jetway to get onto the
aircraft.

She suggested that FAA require all airlines to place mock-up
passenger seats at either ticket counters or security areas
and that all luggage tha t  does not f i t  undernea th  one of
these mock-up passenger seats or the approved storage areas
be checked at that point , thus eliminating the problem of
having the passenger put the luggage on the aircraft only
to have the flight attendant take it off. This might eliminate
their having to go to their supervisors to defend themselve s
against management that they were not in the wrong.
Management tries to make it appear as if this is an attitude •

0

problem , when all the flight attendant is trying to do is
enforce the FAR.

Another f l ight  a t t endant added that this is very much a
problem but said that the ticket agents “pass the buck”
by stating that they are too busy checking people in or
that when the passengers  come up to the podium the bags
are behind the podium so they cannot see them .

Mr. Skully pointed out that some of the carriers have
“no-go bag racks ” and that  if the bag did not fit , it
had to be checked . However , one of the Continental Airlines
flight attendants said this doesn ’t work because her airline
has one of those racks . But it is placed right by the gate

• where the passenger boards the aircraft . This mean s the
• passenger has carried the bag through security and all  the

way to the gate. Then there is the mock-up seat where the
passenger can check to see if the bag fits. She said once

I
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a passenger gets on the airplane , you cannot imagine the
problems flight attendants have trying to get that bag
away from the passengers who create a scene , threaten
their jobs , or even strike them with the bag. She
recommended that this problem be eliminated before the
passenger gets through the security area. Another
participant recommended an actual measuremen t device
right where the baggage is being checked in. If it
doesn ’t fit that device , then it must be checked .

This is another one of the areas requiring follow-up
action by the FAA .

Another question directed to Mr. Skully relevant to the
February 1976 congressional hearings at which Mr. Skully
stated that a proposal in the Operations Review in
December of 1975 spoke to amending FAR 121.285(c) to
restrict baggage in the cabin which might be placed
forward of the foremos t seated passenger , because the
regulation only protected the passenger , and not the flight
attendant, Mr. Skully had stated that the proposal was
under consideration for a rule change . The participant
wanted to know the status of this rule change .

Mr. Skully said he would have to look this up and would
provide them with an answer .

Other Problems Relati~g to Safe t~r

One of the Association of Flight Attendants (AFA) representatives
referred to the February 1976 congressional hearing on cabin
safety at which Mr. Skully stated that an Air Carrier Operations
Bulletin was in draft form to clarify whether flight attendants
should be moving about in the aircraft during taxi other
than to perform duties associated with safety. At that
hearin~ , Mr. Skully ’s response to Representative Clausen was
that , ‘It shall state that passengers should remain seated
during the landing roll and while taxiing . Flight attendants
should remain seated during the landing roll and until the
aircraft has cleared the runway. Consideration is being
given to including language to state that flight attendants
should remain at assigned duty stations unless required to

• perform safety related duties.” Her question then was when
• could they expect to have conclusive action on the matter

of flight attendants moving about the aircraft serving drinks ,
passing out personal belongings , garment bags , etc., which
jeopardize the safety of the aircraft , passengers , and flight
attendants.
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Mr. Skully responded that the bulletin to which she referred
is Proposal 494 which has not been finalized , but that
proposal does state that FAA would require that flight
attendants remain at their duty stations during taxi
unless performing duties associated with the safety of
the aircraft . Mr. Skully said the bulletin has not come
out yet and he did not know when it would be out but
that it is an active project .

One of the Transport Workers Union representative s asked
why an exemption was signed for Pan Am to the regulations
that require pilots to wear their oxygen masks at flight
levels above 41,000 feet.

Mr. Skully responded that he believed the experience over
the last ten years indicated that there have been no
occasions of explosive decompression at those flight levels.

Ms. Shelton said she had two other questions for which she
would like answers. As FAA is aware , the DC-lO has only
one cab in altitude sensor , located forward in the forward
cabin on the main deck . An investigation following a
National Airlines DC-lO Albuquerque accident revealed that
a decompression occurring in an occupiable compartment on
the lower deck would not necessarily be registered on the
main deck ; therefore, oxygen would not be presented to
be used in the lower compartment. The NTSB subsequently
issued recommendations regarding this accident. One
recommendation was to locate a cabin altitude sensor
so that decompression occurring on the lower deck would
be read at the same time as decompress ions on the main
deck . This accident occurred in 1973 , and it is now 1976 .
Ms. Shelton wanted to know what is being done to implement
the recommendation , and how soon could, they see some implementation .

Secondly , official input to the formulation of the Master
Minimum Equipment List (MMEL) is provided by the FAA , the
airline operators , and the aircraft manufacturers . Requests
for change are routed through either the aircraft manufacturer
or the FAA Principal Opera tions Inspec tors for individual
air carriers . As the FAA is also aware , crew members have
no means of official submission to the MMEL. Reques ts have
been made to the FAA in Washington , D.C., to es tablish a
means by which crew members have official input ; but to
date , they have no action on this subject. Ms. Shelton
asked whether FAA is considering action so that crew members
can have official input to the MMEL, and if so , when can
they expect this action.
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Mr. Skully said he did not know the ‘tatus of these items
but would provide a response in the follow-up to this meeting.

One of the Western Airlines representative s pointed out
that when Western got its DC-lO’s it was found that the
tubing on the oxygen was three to four feet too short to
reach the jumpseats for the ninth and tenth flight attendants.
This was reported to Western ’s safe ty pe opl e, to the company,
and to the FAA several years ago ; and to this date , the
tubing is still three or four feet too short. Ne ither the
FAA nor the company has done anything. And their ninth and
ten th f l ight attendants still don ’t have any oxy gen throughou t
rapid decompression . It was also pointed out that this was 

0

not just a problem on Western Airlines ’ DC-lO’s bu t a problem
which is common to the basic DC-lO. Any DC-l0 which has a
seating configuration of this type has this particular
problem.

Dr . McLucas stated that this is a good example of something
on which action should he taken,

Conclu d ing Discuss ions

Mr. Barney Spera , International Representative , Tr ans por t Workers
Union , sta ted tha t he wan ted to thank FAA for the opportun ity
for this listening session but felt that the time allotted 0

was insufficient. He said we were really discu ss ing a
matter of life and death and the health and safety of everyone
involved . Mr. Spera wen t on to say tha t in 1960 the average
turnover rate for flight attendants was 18 mon ths . The
people really didn ’t care that much about their job--they
didn ’t get involved , The latest figure is eigh t years ,
and a lot of these peop le will be working for a good man y
years to come. And they are concerned about their health.

The airlines , he con tinued , up un til the last couple of year s
treated flight attendants as second-class citizens. He said
the FAA is still treating .flight attendants as second-class
citizens. He said from some of the answers he heard at this
mee ting he didn ’t believe FAA really understood their problems ,

• and that is why TWU is insisting that FAA have flight service
input into the FAA of full-time people.

He said that TWU , and probably AFA and the Teams ter Airline
Division as well , would present a brief to FAA of que stions
and the problems they are experiencing. They would like a
positive response to those questions , and Mr . Spera said

-• he was happy to hear that FAA would provide such a response
within a month or two. He sa id TWU would ask for FAA to
seriously consider full-time flight people in the FAA and
that TWU is prepared to give FAA a coup le of people and to
even pay their salaries in order for them to work with the 0

FAA , if they can serve a function and be effective . Otherwise ,
it would be a waste of money.
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Mr. Spera concluded by stating that they would meet FAA f~irmore than fifty percent of the way if they can get a positive
• response.

It was suggested that for the purpose of this listening session
the f l ight attendant participants agree on a list of approximately
ten priority items or ten major areas on which FAA should focus
immediate attention . There was much disagreement over this
point with AFA represen ta t ive s point ing out that  FAA has
already received voluminous documentat ion regarding problem
areas. Ms . Mya Shel ton s ta ted  that AFA could not con t r ibu te
to such a list because they feel that there are considerably

• more than ten important areas that need attention . She further
stated that AFA did not want to be l imited to ten items ari d
they did not feel they could place those kinds of priorities.

It was poin ted  out by FAA representa t ives  tha t it was not
their  intent  tha t  such a l is t  of the p r i o r i t i e s  i den t i f i ed
at this listening session would obviate any of the previous
documentation submitted to the FAA . It was agreed that
the flight attendant representations would send in writing
their priorities , but some would not agree on them at this
meeting. However , Ms. Joan Fuetsch of TWtJ did name several
items which she considered prior ities which were f l i ght
at tendant  seat ing problems , duty l imi ta t ions, and lack
of represen tation fr om f l ight attendants within the FAA,

Ms. Joan Fuetsch , re fer r ing to the subjec t  of f l i ght  a t t endan t
representation within FAA , asked Dr. McLucas if he would
clarif y before the meeting adjourned exactly what the future
of the Cabin Safety Specialist is at the present time.

Dr. McLucas replied that it had been established that the
Cabin Safety Specialist position had not been abolished.
As he stated earl ier , the Fligh t Standards Serv ice had
recommended that FAA try a different approach--the use
of cabin saf ety consul tants- -because  they f e l t  that it had
worked in the case involving airl ine pi lots .  Now if that
approach does no t work , Dr ,. McLucas said , they would use
full-time people .

- 

Ms. Fuetsch asked if this pro gram had been imp lemented by
0 retaining Mr. Bernard Doyle as a consultant or whether it

was yet  to be imp lemented . Dr. McLucas rep lied that the
program was yet to be implemented.

One of the flight attendants pointed out that Dr. McLucas had
earlier stated that listening sessions have an impact on
the FAA in terms of focusing more attention to the problems
of f l ight a t t e n d a n t s .  Theref ore , she wanted to kn ow when

• ari d where FAA was an ticipating having the next flight
attendan t li stening session .
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Mr. Stuart Jamison of the Office of Aviation System Plans
replied that FAA responds to the user organizations ’ written
requests to hold these meetings . The fact is that it was
the FAA who proposed having this particular meeting because
they felt it was an appropriate time to have another one
and thus contacted the three unions represented. However ,
there seems to he little point in having these meetings
too frequently when there are no new problems to discuss.
Rather , FAA tr~es to keep the participants informed regarding
the status of items already brought to FAA’s attention.

Dr. McLucas agreed that it seemed to him a good idea to
schedule a l is tening session with this group ei ther annually
or b iennia l ly  because if the meetings were scheduled too
frequently enough time would not elapse to allc’~: for the
regulatory process and much of the meeting time would be
taken up with questions or comments regarding items in
rulemaking .

Many of the participants felt it was desirable to hold the
listening sessions approximately every six months.

Before closing the meeting , Dr. McLucas said he wanted to give
Mr. Marion Roscoe , Assistant Administrator for Aviation Safety,
an opportunity to comment . Mr. Rosc’e said he found the session
very interesting and believed there was a great need for these
meetings to convene more frequently so that there could be better
communication on the problems that otherwise seem to build up
over a period of time with the apparent feeling evidenced by
this group that nothing is happening to solve those problems .
He said he takes exception to a couple of comments , particularly
with the one from the TWU International representative who
criticized the Administrator for not allowing more time for
this meeting .

Mr. Roscoe went on to say that Dr. McLucas has shown his concern
for cabin s a f e ty  problems -by expressly asking him to look at
and review the cabin safety program within the FAA . Mr. Roscoe
said he has been diligently involved in this task since the
latter part of July. He said that Mr. Bernard Doyle is working
as a consultant to the Aviation Safety Office to assist in its
cabin safety review, Mr. Rosc oe repor ted tha t he had correspond ed
with the Association of Flight Attendants , Transport Workers
Uni on , the Teamsters Union , as well as a number of other
organizations concerned with cabin safety, to le t them know
that FAA was conducting this study and asked for any input
they would care to provide . Mr . Roscoe remarke d tha t some

•
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of the organizations seemed to believe that everything had
already been said. This listening session indicated to him
tha t every thing had no t been sai d .

Continuing , Mr . Roscoe said that FAA held a one-day meeting
at CANI in Oklahoma City  on August 31 and that they could
have held a two or three day meeting had there been more
in te res t.  That is why he takes exception to the c r i t i c i s m
of the Administrator for not having this listening session
for a longer period of time . (Note : The l i s tening sesion
began a 2 : 3 0  p.m. and ended at approximately 6:30 p.m.)

Mr. Ro scoe explained how he is carrying out the cabin safety
review. Firs t, his office is taking stock of the concerns
of different organizations , flight attendan t union s , the
concerns of the Congress , the concerns of the airline
industry and manufacturers . His working group has visited
a number of air carriers , talked with air carrier management ,
reviewed f l ight attendan t programs , initial training programs ,
recurren t training pr ograms , and visi ted a number of FAA
regional offices to talk about cabin safety problems . He
and those working with him have also observed safety
performance in the cabin ; he feels that he is well familiarized
with cabin safety conditions.

The end result of his cabin safety review , said Mr . Roscoe ,
is to make a report to the Administrator about mid-October ,
which will contain recommendations on what migh t be don e
toward be ttering the FAA ’s procedures and methodology by
which it is taking care of its cabin safety program.

Dr . McLucas thanked the participants ~or attending the meeting.As he pointed out earlier , FAA intends to provide complete
responses to all questions raised which were not fully answered
during the meeting- -either in the follow-up appendix to this
summary report or in supplemental follow-up reports.
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APPENDIX

FOLLOWU P ACTION RESULTING FROM

LISTENING SESSION WITH FLIGHT ATTENDANTS

In an e f f o r t  to be responsive to the issues raised at the l is tening session ,
which were not fu l l y covered at the time , the individual  o f f i c e s  and se rvices
within the Federal Aviation Administration have prepared the fcllowlng
additional information.

Flight Standards Service

Monitoriflg of Recurrent Training Programs

A number of the flight attendants wanted to know how closely recu r rent
training is monitored , whether there is presently a standard for monitoring ,
and whether FAA felt that this training might be better monitored by a
person with flight attendant experience.

FAA Response

The FAA surveillance procedures call for recurrent training to be monitored
in its entirety at least once a year. Each change to an established program
is monitored for a full cycle. No standard norms are established but an
inspector will ensure that the training program authorized by the principal
inspector is followed and will report his judgment as to effectiveness
of the training . Flight attendant experience might be desirab le but would
be specializing in too narrow a field for an inspector who would be observing
flight attendant training for only a small percentage of his duty time.
The training of inspectors , as is being done at the American Airlines ’
training complex at Ft. Worth , will help the inspector to determine effectiveness
of recurrent training.

First—aid Training

A participant inquired whether FAA has a requirement for first—aid training
in the recurrent training curriculum .

FAA Response

There is a requirement for first—aid training for all crewnembers. However ,
first—aid training is only given as it  pertains to the f i rs t—aid eaui pment
on the airplane. Also , if flying above 25,000 feet , flight attendants must
receive instructions on problems connected with decompression.

Standardized Flight Attendant Trainin& Program

It  was suggested that , rather than having each region approve training
programs , consideration be given to having one area reevaluate all of
the training programs in order to have a more standardized program
throughout the United States as well as more standardized evaluation
procedures of the requirements of the training program . 
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FAA Response

Training programs are approved at the district office by the principal
inspector wi th  input  f rom the air carrier inspector concerned. A
standardized program for all carriers would negate the progress some
carriers have made with more sophisticated training mockups and better
training facilities. This has allowed them to shorten the time spent
in the classroom and at the same time achieve a higher degree of transfer
of learning. Also , the different route structure , different aircraft
in the carrier fleet and varied geographic areas of operation make a
national standardized program unrealistic. FAA agrees that training
mockups mus t be realistic , even to the point of having the right
pressures on handles that operate mockup doors and exits. However ,
the use of wooden handles for training may serve a purpose if it is
later adequately reinforced by the real item. This is done all the
time for flight crewmembers by use of cockpit procedures trainers.

Food and Beverage Service on Short—Haul Flights

It vas pointed out that some carriers attempt food and/or beverage service
on short—haul flights (30 minutes or less) which does not allow sufficient
time to retrieve the trays and containers and perform other safety duties
prior to landing .

FAA Response

Present regulatory requirements are considered adequate in this area.
Flights that are too short to allow food and beverage service should
be recognized by the ca rriers . If service is rec~uired that  results
in violations of FAR 121.577 , then regulatory action should and mus t
be taken. Putting an arbitrary time on a definition of a “short flight ”
would , in FAA ’s opinion , be unrealistic. There is a proposal being
formulated at this time that would allow carriers to serve beverages
in crushable containers that could be retained by the passengers during
takeoff and landing . This would ease the prob lem somewhat. This proposal
does not include so—called “finger foods .” More frequent en route
inspections in the passenger cabins should help minimize unrealistic
requirements for food and beverage service.

Testing Standards for Galley Restraint Devices

Some of the flight attendants wanted to know what testing standards are
app lied to galley restraint devices and why the galleys and related
components are not included in the original aircraft certification.

FAA Response

All galley restraining devices are tested to critical crash loads in
accordance with CAR 4b.260 or FAR 25.561. Static tests are conducted
with FAA witnesses. All galleys and related components are included
in either original aircraft certification , or in supplemental type
certificates , which utilize the same standards.
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Cabin Forward Facing Jutnpseats

The participants wanted to know why forward facing junipseats are required
to have shoulder harnesses while the cabin forward facing junipseats are
not.

FAA Response

Airworthiness Review Notice No. 8, Proposal 8—36 , is based in part on
AFA ’s Proposal 236. It would require a combin~ ion belt and shoulder
harness at each f light deck station seat and at each flight attendant
seat in the passenger compartment. Final action is expected in early
1977. The proposal had a retrofit for older aircraft.

Carry—on Baggage Storage Problems

The problems the flight attendants face regarding enforcing regulations
pertaining to carry—on baggage was discussed by many of the participants.

FAA Response

This matter is the subject of an item in the Operations Review and is being
considered for rulemaking. Different size bins , racks and closets on
different carriers’ aircraft preclude a standard for all carry—on baggage .
Proposed rule should alleviate the problem to some extent since it will
make agent accountable and liable to enforcement action.

Proposal to Restrict Baggage Placement in Cabin

One participant wanted to know the status of the proposal in the Operations
Review to amend FAR 121.285(c) to restrict baggage in the cabin which might
be placed forward of the foremost seated passenger because the regulation
only protected the passenger and not the flight attendant.

FAA Response

Operations Review Proposal 413 covers this and is being prepared for
publication as a Notice of Proposed Rule Making (NPRH).

Proposal which Would Require F1~ght Attendants to Remain at Duty Stations
During Taxi

The flight attendants asked when they could expect conclusive action on the
matter of flight attendants moving about in the aircraft during taxi to
perform duties other than those associated with safety.

FAA Response

Air Carrier Operations Bulletin No. 70—9 is being canceled . Operations
Review Proposal 494 covers this item and is being prepared for an NPRM.
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Cabin Altitude Sensor Loca tion

One of the participants wanted to know what is being done to implement
the NTSB recommendation to locate a cabin altitude sensor so that decompression
occurring on the lower deck would be read at the same time as decotnpressions
on the main deck.

- 
FAA Response

In response to the referenced NTSB recommendation (No. A—74—lO) , McDonnell
Douglas , with the cognizance of the FAA Western Region (AWE—lOO) , performed
calculations to determine the need for a lower lobe altitude sensor. McDonnell
Douglas found , and AWE—100 concurred in their findings , that the main cabin
will lag the lower lobe by only 1 second in a decompression of the nature
discussed. AWE—lOO considered the present design satisfactory , and NTSB
was so advised in a letter of June 13 , 1974.

Crew Member Input to MMEL

A question was raised as to ~. .~ether FAA is considering action to enable
crew members to have official input to the Master Minimum Equipment List (MMEL).

FAA Response

Due to the comp lex problems associated with compiling MMEL items , the basic
input for changes is limited to those groups referred to. Any item considered
appropriate by a flight attendant or AFA may be submitted to the appropriate
principal operations inspector who will review the proposal , comment and
forward to the FOEk3 concerned.

Problems with Deployed Oxygen Masks on DC—lO’s

It was pointed out by a Western Airlines flight attendan t tha t the tubing
on the oxygen was three to four feet too short to reach the jumpseats for
the ninth and tenth flight attendants on DC—lO’s.

FAA Response

Ai rworthiness Directive 76— 13— 04 , effective August 3, 1976 , requi res relocation
of the portable oxygen units in the DC—lO lower lobe to a place adjacent to
the attendants ’ seats. The AD has a 3,000—hour compliance time , so Western
Airlines as well as some other carriers may not have complied yet.

Air Carrier Cabin Safety Specialist Position

One participant wanted to know the current status of the efforts which
were underway when Ms. Jeanne Koreltz was terminated.
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FAA Response

Ms. Koreltz left with her supervisor a list of 16 projects or special
studies with which she was involved at the time of her departure from
the FAA . All of these projects were reassigned to operations inspectors
within the Training and Technical Standards Section of the Air Carrier

- Operations Branch , Flight Standards Service .

Of the 16 projects , four have been completed ; three are being prepared for
NPRN ; four are awaiting R&D or engineering action prior to being prepared
for NPRM ; one is a continuing project which has shown results (coordinativt-
efforts with field personnel to communicate with the flight attendants
and air carrier management); one has been dropped ; and three have shown
initial action to be inconclusive and additional action is being contemp lat

Evaluation of Safety Aspects of Fligh t Attendants Occupying Lower Galley
During Takeoff Operation

It was suggested that FAA evaluate the safety aspects of flight attendant~
occupying the lower galley during takeoff.

FAA Response

At present , the AFM on aircraft equipped with lower lobe galleys prohibits
occupancy of the lower lobe during takeoff. There are at present no propo~.~~
to change this requirement.

NTSB Recommendations on Restraint Attachments at Flight Attendan t Seats

One of the participants wanted to know the present status of NTSB
recommendations on restraint attachments at flight attendant seats.

FAA Response

FAA action on NTSB Recommendations A-76—80 and 81 is closed. On September 8,
the Administrator signed a letter to the NTSB with the following comments cc~ r~~~ : -Lg
these recommendations :

“The usual practice employed in design of passenger restraint systems
is to position the seatbelt tiedowns such that the belt centerline is
at a 45 degree angle relative to the seat pan . Normally , the seatbelt
tiedowns are located on the seat structure ; however , for other seats——suJ,
as flight attendants ’ seats——this is not practical, and basic aircraft
structure is utilized to anchor the tiedowns. This is the situation
with many of the flight attendant automatic retractable jumpseats 0

installed on the narrow—body transport category——such as the Boeing
Model 727 airplane in question. In those cases , the effect of seat
adjustment and possible seat deformation in a crash has been consider€~d
and seatbelts which subtend a slightly reduced angle with the seat
pan have been approved. In evaluating these installations during
original type design certification , this aspec; was not found to
be detrimental to the safety of the seat occupant .
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“Our investigation revealed there was no record of medical test data
which substantiates that detrimental effects would be sustained by
occupants using seatbelts at angles representative of the Boeing 727.
We are not aware of any accident iujuries that can be attributed to
the use of seatbelts o f which the angle with the seat pan is outside
the range recommended by the NTSB , and we have no record of adverse
service experience .

“Flight attendant seat restraint systems on all other air carrier
aircraft were examined , including those of the wide—bod y jumbo
jets. Results of this examination and supporting service history
indicate that the tiedowns are properly positioned ; therefore , no
further action is contemp lated.”

National Bureau of Standards’ Proposed Standards on Flight Attendant Uniforms

A question was raised regarding whether the FAA plans to accept the National
Bu reau of Standards ’ proposed standa rds fo r  f l ight  a t t endant un i forms .

FAA Response

The final report prepared for the FAA Systems Research and Development
Service has been completed and is being prepared for publication. The
proposed flammability standard for flight attendant uniforms contained
in this report will be considered for inclusion in a Notice of Proposed
Rule Making.

Off ice  of Aviation Medicine

Exploration of Present Communication Methods Between CANI and the Administrator
to Determine Whether Modification is R~q~ ired

One of the participants suggested that there was no direct communication
between the Protection and Survival Laboratory at CANI and the Office of
the Administrator and asked if perhaps Ms. Donell Pollard of that office
would not be the person to provide such communication.

FAA Response 
0

The Federal Air Surgeon has reviewed the various methods of communication
between CANI and the Administrator and is confident that they not only
are effective but also warrant no modification at this time. From the
standpoint of personal familiarization with CANI research activities , the
Administrator was briefed on these activities by research personnel at
CANI shortly after his appointment and by the CANI director and laboratory
chiefs at Headquarters in October 1976. The Federal Air Surgeon is kept
apprised of all CAMI research activities and achievements , and has an
opportunity to transmit significant information to the Administrator at
least twice weekly in staff meetings , and at any other time , as indicated.
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Study of Hearing Loss Being Experienced by Flight Attendants

One of the participants stated that some flight attendants experience
partial hearing loss and that she did not know with whom to communicate
in order to register such a complaint.

FAA Response

This question was unsubstantiated. Noise surveys on air carrier aircraft
have not identified a significant noise hazard in the cabin environment.
Most of the major air carriers conduct audiometry as part of their periodic
medical examination of flight attendants. The Federal Air Surgeon stated
that tc his knowledge hearing loss attributable to noise in the cabin
env ironmen t had not been identified as a health problem in flight attendants.

Air Carrier Medical Information Availability to FAA

It  was recommended by one of the participants that medical information
on the f l ight  a t tendants which is obtained by the air carriers be made
available to the FAA.

FAA Response

Medical information obtained in periodic medical examinations and non—occupational
medical care of flight attendants is held in doctor-patient confidence by mos t
of the major air carriers .

The Of f i ce  of Aviation Medicine can see no j u s t i f i c a t i on  for monitoring
the incidence and treatment of occupational injuries in the f l igh t  a t tendant
group over and above the excellent services in this respect provided by the
air carriers , their respective insurance carriers , and s ta te  workman ’s
compensation boards .

The Office of Aviation Medicine does obtain medical data on specific
incidents involving flight attendant injuries.

NOTE: At the conclusion of the listening session , a representative of the
Association of Flight Attendants submitted a list of questions which addressed
subjects such as the February 1976 Congressional Hearing on Cabin Safety ,
the 1975 FAA Operations Review , NTSB reports , regulatory actions and various
other FAA actions and documents. Many of these questions duplicated the
questions and inquiries that were raised at the listening session and are

• covered in this report. Others concerned items which are in rulemaking
status or are under study by the agency ; thus specific answers cannot
be given at the present time. These questions have been referred to the
appropriate FAA offices and services for action , and answers to such
questions will be covered in supplemental reports.
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AIR C A R R I E R  CABIN SAFETY
REFERENCE DOCUMENTS

1. A v i a t i o n  Safety, Vo lume II, A i r c r a f t  Cabin E n v i r o n m e n t ,  r~
on Hea r ing s , Feb. 3, 4 , 5 , 1976 , be fore  the Subcorn rni t te t -  ~n
Invest igat ions and Review of the C o m m i t t e e on Public Wor  s ~ nc1
Tr a nspor ta t ion , H ous e of R epresentat ives , Ninety- , four th
Congres s, 2nd Session.

2. Aircraft Crashworthiness, edited by Kenneth Saczalski, c~ ~~~ . - 
0

Singley III, Walte r D. Pilkey,  and Ronald L. Houston , pu h u i s L ~~!
1975 . Univers i ty  Press  of Virginia , Char lo t tesvi l le , Va.

3. Advanced Techni q ues in Cras h Impac t Pr otect ion and Ern er~,e~i c
Egress  f rom Air Transpor t  A i r c r a f t ,  b y R. G. Synder , A G A R D -
AG No. 22 1 , June 1976.

4. In- f l igh t  Safety of Passengers  and Flight At tendants  Aboard  A i r
Carr ier  A i r c r a f t ,  National Transpor ta t ion  Safety Board Specia
Stud y, NTSB -AA S-73- l .

5. Chemically Generated Supp lemental Oxygen Systems in DC - J O
and L-l0 11  Ai rc ra f t ,  National Transportat ion Safety Board Spc~~ia1
Stud y, NTSB -AAS-76- l .

6. Passenger  Survival  in Turboje t  Ditching s, Nationa l Transpor ta  -

tion Safety Board Special Stud y, NTSB-AAS-72 -Z .

7. A i r c ra f t  Accident  Repor t s  issued by the National T r a n s p o r t a t i o n
Safety Board.

a. Ozark Air l ine s , DC-9, Sioux City,  Iowa , December 2? ,
1968 , Repor t  No. N T S B -A A R -7 0 - 2 0 .

b. Overseas  National Ai rways , DC-9 , near St. Croix , V. 1.
May 2 , 1970 , Report  No. N T S B -A A R - 7 1- 8 .

• c. Cap ital Internationa l Airways , DC-S . Anchorage , A1a~~~a ,
November 27 , 1970 , Repor t  No. N T S B - A A R -7 2 - 12 .

d. Alleg heny Airlines , CV-340/44 0 , New Haven , C o nn e c t i  i t ,

June 7 , 197 1 , R e p o r t  No. N T S B - A A R - 72 - 2 O .

~~ 
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e. Pan A m e r i c a n  Wor ld  A i r w ay s , Boeing 747 , San F r a n c i s c o ,
Cal i fornia , Jul y 30, 1Q71 , Report No. NTSB-AAR-72-17.

f .  Nationa l A i r l i n e s , Boeing 74 7, near  LaJ e C h a r l e ~~,
Louisia na , January 4, 1972 , R e p o r t  No. N T~~B - A A R - 7 ~~-f l.

- g. Nor th  Cen t ra l  A i r l i ne s , DC-9 ,  O’ Hare In te rna t iona l A i r p o r t ,
Ch icago , Il l inois , December 20 , 1972 , R e p o r t  No. NTSB-
A A R- 7 3 -  15.

h. Ozark Air  Lines , FH-22 7B , St. Loui s , Mis sou r i , Jul y 23 ,
1973 , R e p o r t  No. N T S B -A A R - 7 4 - 5 .

i. Trans  World A i r l i n e s , Boeing 707 , Los A nge les , Cali f ornia ,
A u g u s t  28 , 1973 , Repor t  No. N T S B -A A R - 7 4- 8 .

j. Piedmont Airl ine s , Boeing 737 , Gr eensboro, North Caro lina ,
October 28 , 1973 , Repor t  No. N T S B - A A R-7 4 - 7 .

k . Nationa l Air l ine s , DC- 10 , near Albuquerque , New Mexico ,
November 3, 1973 , Report  No. N T S B -A A R - 7 5- 2 .

1. Eas t e rn  Air Lines , DC-9 , North Canton , Ohio , November 27 ,
1973 , Report  No. N T S B -A A R -7 4 - 1 2 .

m. Delta Air  Lines , DC-9, Chattanooga , Tennessee , N ovem ber 27 ,
1973 , Repor t  No. N T S B -A A R- 7 4 - 13 .

n. Iber ian Air l ines , D C - l O , Boston , Massach uset t s , December 17 ,
1973 , Repor t  No. NTSB -AAR-74 -14 .

o. Pan Amer ican  World Airways , Boeing 707 , Pago Pago ,
Amer i can  Samoa , January  30 , 1974 , Repor t  No. NTSB-AAR-
74-15 .

p. E a s t e r n  Air  Lines , DC-° , Char lot te , North Carol ina ,
Septembe r 1 1 , l~~74 , R e p o r t  No. N T S B -A A R -7 5 -9 .

q. Western Airline s, Boeing 737 , Casper , Wyoming ,  M a r c h  31 ,
1975, Report No. NTSB-AAR -75-l5 .

r. Cont inen ta l  A i r l i ne s , Boeing B - 72 7 , Denver , Colorado ,
August 7, 1q75 , Report No. NFSB-AAR -76-14.
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s. Eastern Air Lines, Boeing 727 , Ra le i gh , Nor th  C a r o l i n a ,
November 12 , 1Q 75, Report No. NTSB-AAR-7~ - 1 5 .

8. Aircraft Incident Investigations , National Transportation Safety
Board ;

a. American Airlines Boeing 727, Flight 4~ 3, LaGuardia
to Washington National, October 11 , 1975. (In-flig ht
emergency from inoperative nose gear; diverted to
Dulles Airport; evacuation successful for 80 passengers
in 20 seconds.)

9. Safety Recommendations (approximatel y 100) pertaining to cabin
safety and occupant survivibilit y, 1Q62-1976 , Nationa l Trans-
portation Safety Board. 0

10. Professional papers and articles.

a. 12th Annual SAFE Conference , September , 1974.

(1) New FAR Programs (passenger safety), James W .
Danaher , Chief, Human Factors Branch , National
Transportation Safety Board.

(2) Aircraft Interiors, (The Question of Fire and Smoke),
James W. Danaher , Chief, Human Factors Branch ,
National Transportation Safety Board.

b. 11th Annual SAFE Conferenc e, October 1973.

( 1) Lif ev es t  P rob lems and Passenge r Exper ience  in
Ditching Prepara t ions,  G. J. Walhout, Air Safety
Investigator , National Transportation Safety Board.

c. 6th Annual Air Safety Forum, Airline Pilots Association ,
Steward and Stewardess Division, July 1968.

(1) Ditching and Evacuation, Bernard C. Doyle , Chief,
Human Factors Branch , Nationa l Transpor ta t ion
Safety Board.

d. USA F- Industry Life Support Conference , November , 1Q t~7.

(1) Civil Air Carrier Crash Experience--Limiting F a c to r s
in Crash  Survival and Escape, Bernard C. Doy le ,
Chief, Human Factors Branch , National Transportati n
Safety Board.
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11. Special Air Safety Advisory Group Report to the Federal Aviation
Administration , July 30, 1975.

12. Safety-Related Engineering and Development Activities of the
Federal Avia t ion A d m i n i s t r a t i o n,  F A A - E M - 75 - 2 , March 1975.

13. An Analysis of Aircraft Accidents Involving Fires, G. V. Lucha ,
et al, NASA CR 13 769 0, May 1975.

14. A Crashworthiness Analysis With Emphasis on the Fire Hazard:
U. S. and Selected Foreign Turbine A i r c r a f t  Accidents , 1964-1974 ,
Thomas G. Horeff, FAA-RD-75-156 , July, 1976.
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