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SAFETY RECOMMENDATIONS A-72-1 thru 5 - 
Five i tems,  which r,rarrant correct ive ac t ion ,  have come t o  t h e  a t t e n t i o n  

of t he  National Transportation Safety Board during t h e  course of our 
invest igat ion of t h e  Pan American World Aimays , Inc. ,  B-'747 accident t h a t  
occurred on July 30, 1971, a t  San Francisco In te rna t iona l  Airport .  

F i r s t ,  a difference of opinion e x i s t s  between the a i r p o r t  management 
and the  F l igh t  Service S ta t ion  personnel concerning what a i r p o r t  information 
should be published as a NOTAM. 
was discussed a t  length during the accident hearing. 
gave a d i f f e ren t  i n t e rp re t a t ion  of wliat could be designated as a NOTAM. 
be l ieve ,  therefore ,  that a review of t h e  NOTAM system should be collducted t o  
standardize t h e  thinking witliiii t h e  industry concerning th i s  useful  s a fe ty  
t o o l  * 

Consequently, t he  NOTAM and Ai3AD serv ice  
Each person queried 

We 

Second, a perusa l  of t he  "Normal Procedures" port ion of t h e  Pan American 
B-747 f l i g h t  manual showd t h a t  t he  V reference speed bugs were supposed t o  be 
set  during performance of t he  "Pre-Start" checkl is t .  
again u n t i l  t h e  "Approach" chec ld is t .  Since V reference speeds can be very 
c r i t i c a l  a t  times, they should be included as an item on t h e  l a s t  checkl i s t  
used p r i o r  t o  taking t h e  runway f o r  departure. 

They a r e  not mentioned 

Third, t h i s  accident provides fu r the r  substant ia t ion f o r  our previous 
recommendations regarding t h e  need fo r  revised takeoff computation procedures. 
v reference speeds a r e  of very l i t t l e  value unless associated wit11 time and/or 
dis tance along t h e  runway. If runway dis tance markers had been i n s t a l l e d  a t  
San Francisco, t h e  crew of F l igh t  845 would have Imom t h a t  they had l e s s  than 
9,000 f e e t  of runway remaining a t  t h e  i n i t i a t i o n  of takeoff ,  r a t h e r  than the  
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9,500-foot f i g u r e  given t o  them by the  dispatcher .  
markers could be used by landing a i r c r a f t  t o  determine t h e  adequacy of 
t h e  remaining runway f o r  landing and stopping. 
a s s i s t  i n  reducing the  number of a i r c r a f t  tha t  s l i d e  o f f  t he  ends of 

Also, r m r a y  dis tance 

We bel ieve t h i s  would 

runvays. 

Fourth, t h i s  a i r c r a f t  has an i n e r t i a l  navigation system i n s t a l l e d .  
This system could be used qui te  advantageously a s  an acce lera t ion  check 
device, if associated v i t h  the  concomitant i n s t i t u t i o n  of proper 
procedures. Without such procedures, however, t h e  system c a p a b i l i t i e s  
a r e  not f u l l y  u t i l i z e d  during an important p a r t  of t h e  operation. 

F i f t h ,  t he re  was no information readi ly  ava i l ab le  t o  the  f l i g h t c  
of Pan American 
preceding t r a i n i n g  which described the  c o n t r o l l a b i l i t y  of t h e  a i r c r a  
follorring t h e  l o s s  of control-related systems. 
f l ightcrew knew what controls  were s t i l l  ava i l ab le  but they were unable 
t o  assess  rapidly t h e  degradation of a i r c r a f t  c o n t r o l l a b i l i t y  and 
performance with only t h e  No. 2 hydraulic system operable. F l igh tc rew 
should be prepared t o  cope with i n - f l i g h t  cont ro l  system emergencies, 
regardless  of whether t he  emergencies a r e  generated by accidents  o r  
malfunctions during normal operations. 
with respect  t o  a i r c r a f t  c o n t r o l l a b i l i t y  and r e q u i s i t e  operat ional  
procedures i s  v i t a l .  
should provide operat ional  information regarding t h e  handling of such 
emergencies f o r  incorporat ion i n  a i rp l ane  f l i g h t  manuals. 

F l igh t  845, e i t h e r  on t h e  f l ig l i t  deck or i n  t h e i r  

I n  t h e  i n s t a n t  case, t he  

Rapidity of assessment capabi l i ty  

For t h i s  reason, we bel ieve a i r c r a f t  manufacturers 

1. 

2. 

3 .  

4. 

5. 

The Board recommends, therefore ,  that  the  FAA: 

Review the  procedures f o r  t h e  issuance of NOTAM and 
AIRhD f o r  standardized implementation within t h e  
appropriate  FAA f a c i l i t i e s  and modify t h e  procedures 
t o  assure  that information per t inent  t o  "Safety of 
F l igh t "  i s  disseminated without delay.  

Require t h a t  V reference speed checks be included on 
t h e  l a s t  checkl i s t  used immediately p r i o r  t o  takeoff .  

Require the  i n s t a l l a t i o n  of runway d is tance  markers a t  
a l l  c i v i l  a i r p o r t s  where a i r  c a r r i e r  a i r c r a f t  a r e  
authorized t o  operate. 

Require t h e  use of takeoff procedures vhich w i l l  
provide t h e  fl ightcrews with time and dis tance r e f e  
t o  a s soc ia t e  with acce lera t ion  t o  V 

Require manufacturers t o  include information i n  t h  
Ai rc ra f t  F l igh t  Manual concerning t h e  a i r c r a f t  cont ro l la -  
b i l i t y  and performance cha rac t e r i s t i c s  with t h e  loss o 
any system t h a t  involves f l i g h t  cont ro ls .  Considerati  

speed. 1 

* 
\ 
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should he given in incorporating training in such in- 
flight emergencies in all approved simulator programs 
at the earliest possible date. 

Members of the Board and our  Bureau of Aviation Safety staff trill 
he available f o r  consultation in the above matters if desired. 

These recommendations will he released to the public on the issue 
date shown above. No public dissemination of the contents of this 
document should he made prior to that date. 

Laurel, McAdams, Thayer and Burgess, Members, concurred in the 
above recommendations. Reed, Chairman, was absent, not voting. 

Chairman 
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