
: i  9.2 6 1 , ~ ". , ' ' ,~ .  e 

C I 
,, 0 

P NATIONAL TRANSPORTATION SAFETY BOARD 
Y DEPARTMENT OF TRANSPORTATION 

WASHINGTON. 0°C. uI59I 

January 1 7 ,  1969 

Mr. David D. Thom.as 
Acting Administratr:  
Federa l  Aviat ion Adminis t ra t ion 
Department of Transportat ion 
Washington, D.  C. 20590 

Dear M r .  Thomas: 

Accidents which occur during the approach and landing phase of f l i g h t  
cont inue t o  be among the most numerous. 
of the events  of t h e  p a s t  month t h a t  have aroused nationwide i n t e r e s t  i n  
a i r  s a f e t y .  
t o  improper opera t iona l  procedures, techniques,  d i s t r a c t i o n s ,  and f l i g h t  
management. 
turbulence,  and altimetry d i f f i c u l t i e s  were, or could have been cont r ibu t ing  
f a c t o r s .  The phenomenon of breaking out  inpo v i s u a l  f l i g h t  condi t ions  and 
subsequentiy becoming involved i n  patches of fog, haze,  r a i n ,  blowing snow 
and snow showers and o the r  v i s i b i l i t y  obscuring forms of p r e c i p i t a t i o n  seems 
t o  be  f a i , r l y  common occurrence. 
w i t h  n igh t  approaches over unl ighted  t e r r a i n  o r  water is another  l i k e l y  
f a c t o r  about which more is being learned d a i l y .  

They are again h igh l igh ted  by some 

Most approach and landing acc idents  have been a t t r i b u t e d  

I n  many cases  ver t i , ca l . /hor izonta l  wind shear ,  forms of 

The sensory i l l u s i o n  problem assoc ia ted  

Other r e l a t e d  f a c t o r s  a r e  t h e  handling c h a r a c t e r i s t i c s  of ou r  t ranspoxt  
type a i r c r a f t  i n  day-to-day opera t ions ,  t h e  absence or outage of g l i d a  s lope 
f a c i l i . t i e s ,  cockpit  procedures, poss ib l e  e f f e c t s  of snow o r  r a i n  on dual  
s t ~ t i c  p o r t  systems a s  they could a f f e c t  a1,timetry accuracy, and a l t i t u d e  
avareness.  These a r e  a l l  f a c t o r s  which may exist s i n g u l a r l y  o r  i n  combina- 
t i o n .  The i n a b i l i t y  t o  d e t e c t  o r  ob ta in  p o s i t i v e  evidence,  p a r t i c u l a r l y  such 
evidence a s  i c e  accre t ion  or moisture  which becomes l o s t  i n  wreckage, makes i t  
d i f f i c u l t ,  i f  n o t  impossible, i n  many cases  t o  reach conclusions based upon 
s u b s t a n t i a l  evidence, It  is c l e a r  t h a t  had a l l  ground and ai.rborne naviga- 
t i o n a l  systems been operat ing accura te ly  & h a d  the f l i g h t  crews been p i l o t i n g  
wi th  meticulous reference t o  proper ly  ind ica t ing  f l i g h t  ins t ruments ,  these 
acc idents  T.70uld no t  have occurred. 

In th i s  l i g h t ,  and with the number and frequency of approach and landing 
phase acc idents  under s i m i l a r  weather and operat ing environments, we be l i eve  
t h a t  c e r t a i n  i,rrunediate accident  prevent ion measures need t o  be taken.  We 
be l i eve  t h a t  preliminary t o  t h e  success fu l  completion of our i nves t iga t ions  
i n t o  t h e  f a c t o r s  and causes of the r ecen t  rash of acc idents ,  renewed a t t e n t i o n  
t o ,  and emphasis on 
b i l i t i e s  of f u t u r e  accidents .  

recognized good p r a c t i c e s  wli ' l  tend t o  reduce t h e  possi-  

P i l o t s ,  opera tors  and t h e  regula tory  agencies should renew emphasis on -- 
and improve wherever poss ib le  -- cockpi t  procedures, crew d i s c i p l i n e ,  and 
f l i g h t  management. It is recommended t h a t  both t h e  a i r  c a r r i e r  i ndus t ry  and 
Lhe FAA review p o l i c i i s ,  procedures, p r a c t i c e s ,  and t r a i n i n g  toward incre;?sing 
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crew e f f i c i ency  and reducing d i s t r a c t i o n s  and nonessent ia l  crew 
functi.ons during t h e  approach and landing phase of the f l i g h t .  
s p e c i f i c a l l y  recommended t h a t  crew funct ions no t  d i r e c t l y  r e l a t e d  t o  the 
approach and l a n d i r r ,  be  reduced o r  e l iminated,  cspecia1l.y duri,ng t h e  last 
1000 f e e t  of descent .  Accomplishment of t h e  in-range and landing check 
1,ists as  f a r  a s  poss ib le  i n  advance of t h e  las t  1,000-foot descent  w i l l  
a l low f o r  more in t ense  and perhaps more accura te  c ross  checking and monitor- 
i n g  of t h e  descent  through these  c r i t i c a l  a l t i t u d e s .  

It i s  

It i s  a l so  recommended that  during t h e  f i n a l  approach one p i l o t  main- 
t a i n  continuous v ig i l ance  of f l i g h t  instruments - i n s i d e  t h e  cockpi t  - 
u n t i l  p o s i t i v e  v i s u a l  re ference  is es t ab l i shed .  

I n  order  t o  induce a renewed a l t i t u d e  awareness during approaches where 
less than f u l l  p rec i s ion  f a c i l i t i e s  exist ,  i t  i s  recommended t h a t  t h e r e  be 
a requirement t h a t  during t h e  las t  1000' of f i n a l  approach the p i l o t  -- no t  
f l y i n g  c a l l  out  a l t i t u d e s  i n  100-foot decrements above a i r p o r t  e l e v a t i o n  (in 
add i t ion  t o  a i rspeed and rate-of-descent) .  
awareness igi thin the cockpi t ,  i t  i s  recommended that t h e r e  be a requirement 
t o  r e p o r t  ind ica ted  a l tLtude  t o  A i r  T r a f f i c  Control a t  var ious  po in t s  i n  
the approach prucedure such as the outbound procedure t u r n  and a t  the ou te r  
marker pos i t ion .  

To f u r t h e r  enhance a l t i t u d e  

Consis tent  with and i n  support  of the concept inherent  i n  your Notice 
of Proposed Rulemaking No. 67-53, t h e  Board urges  t h e  a v i a t i o n  community 
t o  consider  expedi t ing development and i n s t a l l a t i o n  of audible  and v i s i b l e  
a l t i t u d e  warning devices  and the implementation of procedures f o r  their  use. 
Addi t iona l  improvements, d t h o u g h  des i r ab le  now, a r e  a t t a i n a b l e  only through 
continued research and development. 

The reassessment of a l t ime t ry  systems with p a r t i c u l a r  regard t o  t h e i r  
s u s c e p t i b i l i t y  t o  in s id ious  in t e r f e rence  by forms of p r e c i p i t a t i o n  needs t o  
be t h e  subjec t  of a t t e n t i o n  by t h e  h ighes t  level of ae ronau t i ca l  research  
f a c i l i t i e s  and personnel.  
your s t a f f ,  t h e  Nat ional  Aeronautics and Space Adminis t ra t ion and var ious  
segments of t h e  av ia t ion  community t o  i n i t i a t e  an assessment of poss ib l e  
f a i l u r e  modes and effects wi th in  t h e  s t a t i c  system. 

Toward t h i s  end, w e  are meeting w i t h  members of 

The p o s s i b i l i t y  of development of add i t iona l  a l t i t u d e  warning systems - 
e x t e r n a l  t o  t h e  a i r c r a f t  -needs t o  be explored by t h e  a v i a t i o n  community. 
One such p o s s i b i l i t y  would be a high i n t e n s i t y  v i s u a l  warning r ed  l i g h t  beam - 
projec ted  up along and s l i g h t l y  below t h e  des i red  approach g l i d e  s lope  - 
t o  warn of f l i g h t  below t h e  des i r ed  path.  

Likewise, development is needed i n  the f i e l d s  of r ad io / r ada r ,  and 
i n e r t i a l  a l t ime t ry  and CRT/microwave p i c t o r i a l  d i sp l ay  approach a i d s  as 
poss ib le  improved replacement of the barometric a l t i m e t r y  system i n  the near 
f u t u r e .  
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Modified use of e x i s t i n g  approach radar  should be f u r t h e r  s tud ied  
with regard t o  i t s  a d a p t a b i l i t y  as a surve i l lance- -acc ident  prevention-- 
t o o l  f o r  nonprecis ion instrument approach. I 

During the  t i m e  t h a t  we press  f o r  answers as  t o  the  causes of a number 
of these  recent  acc idents ,  t he  Board urges increased su rve i l l ance ,  more 
frequent  and more r igorous inspect ion and maintenance of a l t ime t ry  systems 
by both the  a i r  c a r r i e r  opera tors  and the FAA; and urges  a l s o  t h a t  the  FAA 
reexamine c e r t i f i c a t i o n  requirements and procedures t o  determine i f  t he re  i s  
a p o s s i b i l i t y  of a s i n g l e  f a i l u r e  mode of nominally dua l  systems which, 
when combined with an already e x i s t e n t  passive f a i l u r e  o r  inadequate cockpit  
procedures,  can i n v a l i d a t e  dual  f a i l u r e  p ro tec t ion  f ea tu res .  

Whereas these  problems have been h ighl ighted  by a i r  c a r r i e r  acc iden t s ,  
they should not  be construed a s  being unique t o  a i r  c a r r i e r  av ia t ion .  The 
Safety Board considers  t h a t  they a r e  appl icable  t o  a l l  forms of a i r  t r ans -  
po r t a t ion ,  

We know t h a t  your Administration, as wel l  as  o the r  respons ib le  segments 
, of the  av ia t ion  community, have been working ex tens ive ly  i n  a l l  of these  

, .  a reas .  

We apprec ia te  your continuing emphasis on the  s a f e t y  of a i r  c a r r i e r  
opera t ions  as  evidenced by recent  communications with your inspec tors  2nd a i r -  
l i n e  management. 

Your views regarding the implementation of our  suggest ions w i l l  be 
welcome. 

S incere ly  yours, 


