
3 .  RECOMMENDATIONS 

Although the Safety Board has  been unable to d e t e r m i n e  the probable  
reason f o r  the unrecognized descen t  below MDA i n  this  ins tance ,  the Board 
wishes to r e i t e r a t e  i t s  conce rn  with the gene ra l  p r o b l e m  of landing and ap -  
proach accidents  and to r eemphas ize  i t s  i n t e r e s t  in  the var ious  prevent ive 
measures which might prove  uljeful in  reducing the r a t e  of these  kinds of 
accidents. T h e r e  is a need for a l l  segments  of the aviation indus t ry  to 
continue to focus  attention on the unique demands  fo r  c r e w  coordinat ion 
and vigilance during nonprecis ion approaches.  A r e a  navigation s y s t e m s ,  
now in the f inal  proving s t ages  of development ,  will  apparent ly  provide  
descent guidance capabi l i ty  within the a i r c r a f t  and should be s tandard  
equipment on a l l  fu ture  t r anspor t  ca tegory  a i r c r a f t .  
a i rc ra i t  in the inventory should be expedited a s  much as possible .  

The retrof i t t ing of 

The Safety Board a l so  notes and suppor ts  the FAA in i t s  i s suance  of 
Air C a r r i e r  Operat ions Bulletin No. 71-9 which emphas izes  the common 
faults noted i n  nonprecis ion approaches and p roposes  s e v e r a l  r ecommenda-  
t ions to e l iminate  these  faul ts .  

In  view oi  the [oregoing,  the Safety Board r ecommends  that:  

(See Appendix F. ) 

. 1. All s egmen t s  of the aviation industry continue to focus  
attention on the unique demands  for c r e w  coordinat ion 
and vigi lance during nonprecis ion approaches .  
l a r  emphas i s  should be placed on the acce le ra t ed  develop 
ment  of a r e a  navigation s y s t e m s  with ve r t i ca l  guidance 
capabi l i ty  and on heads-up  display s y s t e m s .  

Pa r  t icu- P' 

The Board ,  on F e b r u a r y  13, 1968, supported a Notice of P roposed  Rule 
Making which would r e q u i r e  the instal la t ion of an alt i tude warning device  for  
turbojet  powered c iv i l  a i rp lanes .  
l e t te r ,  was a s e r i e s  of a i r c r a f t  accidents  involving a i r  c a r r i e r  a i r c r a f t  that  
had been involved i n  control led c r a s h e s  into the ground o r  water .  Of the five 
accidents c i ted ,  t h ree  occur red  during the f ina l  approach  to landing. In the 
other two c a s e s ,  the a i r c r a f t  were  descending i n  p repa ra t ion  fo r  an approach  
and landing. 

The bas i s  f o r  this suppor t ,  ci ted in the 

On Janua ry  17, 1969, writ ing with r e fe rence  to accidents  which occur  during 
the approach  and landing phase  of f l ight ,  the Board recommended,  among other  
things, the development  and instal la t ion of audible and v isua l  alt i tude warning 
devices  and the implementat ion of p rocedures  fo r  the use of s u c h  devices .  The 
FAA response to this recommendat ion  was to c i t e  i t s  ru le  making dated Sep- 
tember  1968, which requi red  the instal la t ion of a l t i tude a le r t ing  devices  i n  all 
turbo powered c iv i l  a i r c r a f t .  This  device would provide both a u r a l  and v isua l  
indications to warn  pi lots  when they approach  se lec ted  alt i tudes during c l i m b s ,  
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f , lescents ,  and in s t rumen t  approaches .  Ho>.,ever, the Board has  iound that 
this device a s  instal led and opera ted  does  not provide any information r e g a r d -  
ing the a i r c r a f t  p roximi ty  to the ground during the f inal  approach phase o l  a 
landing approach.  

On November 10, 1971, in an a i r c r a f t  accident  r e p o r t ,  NTSB-AAR-71-14, 
the Board recommended that a ground proximi ty  warning device  be  developed 
fo r  use during the approach  and landing phase  of fl ight.  
recommended that appropr i a t e  operating p r o c e d u r e s  be developed and iniple- 
me 11 t ed . 

The Board iur t l ier  

The A d m i n i s t r a t o r ' s  r e sponse  to this  recommendat ion  s ta ted  i n  p a r t :  
". . . With r e s p e c t  to the recommendat ion to develop a ground pxoximity 
warning sys t en i  for use  during approach and landing, we believe the p r e s e n t  
ins t ruments  and procedures  a r e  safe  and adequate .  
p r o p e r  cockpit  d i sc ip l ines  a r e  maintained I . We a r e ,  however ,  r e a s s e s s -  
ing our s y s t e m  requ i r emen t s  f o r  nonprecis ion s t r a igh t - in  approach  s y s t e m s  
with a view to providing additional a s s i s t ance  to the pilot  in t h e - f o r m  of a c -  
c u r a t e  posit ion information which will make his  evaluation of the v isua l  ap-  
proach  segment  less  suscept ib le  to human e r r o r  . . I " (See Appendix G. ) 

This  p re supposes  that 

F ina l ly ,  on F e b r u a r y  2 5 ,  1972, Board Repor t  NTSB-AAR.-72-4 contained 
a recommendat ion  that the Adminis t ra tor  r e q u i r e  all a i r  c a r r i e r  a i r c r a f t  to 
be equipped with a functional ground proximi ty  warning device i n  addition to 
the b a r o m e t r i c  a l t i m e t e r s .  The Admin i s t r a to r ' s  r e sponse  continued to s u p -  
po r t  the e a r l i e r  posit ion quoted above. (See Appendix G .  ) In addition, the 
FAA 
proposed to apply to nonprecis ion approaches.  
l ishing a l ina l  approach  descen t  fix. 
the i inal  approach f r o m  which a no rma l  descen t  path of approximate ly  3 O  Lrom 
MDA to touclidown could be commenced,  provided the r equ i r ed  v isua l  r e i e r e n c e  
was es tab l i shed ,  
the MDA until pass ing  this descen t  fix. 
will  be to provide  VASI foi each runway se rved  by a nonprecis ion approach.  
The  VASI will  p rovide  ve r t i ca l  guidance a t  n o r m a l  descen t  r a t e s  l o r  the v isua l  
segment  of the approach .  

advised the Board that they were  developing new c r i t e r i a  which they 
One c r i t e r i o n  involves c s t ab -  

This  f i x  would be located a t  a point on  

P i lo t s  would be requi red  to main ta in  an al.titude a t  o r  above 
Another c r i t e r i o n  the FAA proposed 

The Board bel ieves  that these  two i t ems  will  aid in preventing accidents  
that occur during nonprecis ion approaches and bel ieves  that t hese  p r o p o s a l s  
a r e  t imely  and appropr ia te .  
ical ly  poss ib le  and within the l imi t s  o l  avai lable  r e s o u r c e s ,  to conveii ap -  
proaches  f r o m  nonprecis ion to prec is ion  a t  qualified a i r p o r t s  througli the 
instal la t ion of an ILS. 
s tandard  glide s lope ,  such  as the one cu r ren t ly  in use a t  I-Iuntington, is a 
subs tan t ia l  improvemen t  i n  the aids  available to a pilot in making his approach 
descent .  

The Board a l so  u r g e s  the FAA, wherever  phys-  

In this connection, even the instal la t ion oi a n o n -  
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With r e g a r d  to the Admin i s t r a to r ' s  r e s p o n s e  to our  recommendat ion  
that he reeva lua te  h is  posit ion regard ing  the instal la t ion and u s e  of ground 
proximi ty  warning devices, the Board notes  that the dec is ion  is based on 
the assumpt ion  that "proper  cockpit  d i sc ip l ines  a r e  maintained.  " We have 
found i n  s e v e r a l  c a s e s  of this type that  cockpit  d i sc ip l ines  w e r e  d is rupted  
by unusual  act ions or events and the c r e w  was d i s t r ac t ed  f r o m  i t s  t a sk  of 
monitoring the a i r c r a i t  al t i tude.  
ing device would s e r v e  to bring the c r e w ' s  attention back to the a l t i m e t e r s  
a s  the a i r c r a l t  approached p rese l ec t ed  al t i tudes during an  in s t rumen t  ap-  
proach .  T h e r e i o r e ,  the Board again r ecommends  that:  

We bel ieve that  a ground proximi ty  warn -  

~ 2 .  The Adminis t ra tor  evaluate  the need Lor the instal la t ion and 
u s e  of ground proximi ty  warning devices  on a i r  c a r r i e r  a i r c r a f t .  

After  cons idera t ion  of the a i r p o r t  qualifications establ ished by FAR 
121.443 and 121. 445, the Board concludes that the r equ i r emen t s  oi 12.445 
a r e  l e s s  specif ic  than those in 121.443. 
121.445, ox the c a r r i e r  p rocedures  promul.gatec1 the reunde r ,  could be m o r e  
spec i f ic ,  pa r t i cu la r ly  in  the manner  by which the pilot  is r equ i r ed  to show 
that he has the requis i te  lcnowledge. T h e r e i o r e ,  the Board r ecommends  
that: 

The Board be l ieves  that P a r t  

3. The FAA continue to emphas ize  the impor tance  of the 
provis ions  oi P a r t  121.445 in i t s  surve i l lance  and inspec t ion  
oi I l ight operat ions under  P a r t  121. Such emphas is  is needed 
to a s s u r e  that these o p e r a t o r s  a r e  (1) using the b e s t  m e a n s  
avai lable  to enable pi lots  to qua l i fy  under  121.445, and ( 2 )  r e -  
quir ing pi lots  to show that they have acqui red  the r equ i s i t e  
knowledge p r io r  to complet ion of a fl ight r e l e a s e .  

5'' 

Fina l ly ,  the Board wishes to acknowledge and e x p r e s s  continuing support  
for  the long t e r m  Stat ic  P r e s s u r e  Measuremen t s  P r o j e c t  under taken  l ~ y  the 
National Aeronaut ics  and Space Adminis t ra t ion  a t  the Lewis  R e s e a r c h  Center .  
The Board bel ieves  that these t e s t s  and s i m i l a r  efCorts IJY other organizat ions 
will p rovide  s ignif icant  da ta  on the fl ight and weather conditions which might 
lead to s ta t ic  s y s t e m  contamination and al t i tude mis informat ion ,  a subject  
which is invar iab ly  r a i sed  i n  connection with landing and approach  accidents .  
The Board the re fo re  u rges  that such  testing be expedited and will  awai t  with 
anticipation the r e su l t s  thereoi ,  which hopefully will  shed some light on a n  
a r e a  that has  too many unknowns. 
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