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Honorable Alexander P. B u t t e r f i e l d  I 
Adminis t ra tor  
F e d e r a l  Avia t ion  Adminis t ra t ion  

Washington, D. C. 20591 A-74-115 5: 116 

The Nat iona l  T r a n s p o r t a t i o n  S a f e t y  Board i s  i n v e s t i g a t i n g  
t h e  d u r a b i l i t y  of CF6 engines  wi th  d r i l l e d  f an  b lades .  During 
i t s  i n v e s t i g a t i o n ,  t h e  S a f e t y  Board has  d iscovered  problems w i t h  
t h e  t a i l  engine  i n s t a l l a t i o n  (No. 2 p o s i t i o n )  of wide-bodied, 
three-engine a i r c r a f t .  
consequences of f o r e i g n  o b j e c t  damage t o  high-bypass r a t i o  turbo-  
f an  engines ,  and b e l i e v e s  t h a t  c o r r e c t i v e  a c t i o n  is needed, 

The S a f e t y  Board is  concerned about  t h e  

In December 1973, d u r i n g  s e v e r e l y  cold weather ,  f a n  b lades  
were damaged on t h e  t a i l  (No. 2 )  engines  01 fou r  DC-10  a i r c r a f t .  
The S a f e t y  Board b e l i e v e s  t h a t  t h i s  damage was caused by the 
i n g e s t i o n  of i c e  which had accumulated i n  t h e  i n l e t  d u c t .  To 
a l l e v i a t e  t h i s  problem, t h e  McDonnell Douglas Corporat ion i s s u e d  
S e r v i c e  B u l l e t i n  71-46 which provides  f o r  a 3/4- inch-diameter  
d r a i n  h o l e  t o  be added t o  t h e  t r a n s i t i o n  r i n g  area, t o  improve 
t h e  i n l e t  d r a i n i n g  c a p a b i l i t y  o f  t h e  t a i l  engine,  Although 
t h i s  s e r v i c e  b u l l e t i n  may a l l e v i a t e  t h e  problem p a r t i a l l y ,  
t h e r e  i s  no a s s u r a n c e  t h a t  a l l  o p e r a t o r s  w i l l  comply. I n  
a d d i t i o n ,  t h e r e  i s  no a s s u r a n c e  t h a t  t h e  d r a i n ,  i t s e l f ,  w i l l  
n o t  be blocked by ice,  

The presence  of i ce  i n  t h e  t a i l  engine i n l e t  of t h e  DC-10 
o r  L-1011 can o n l y  be determined by i n s p e c t i o n  of  t h e  i n l e t  
d u c t  immediately forward o f  t h e  fan.  I n  a d d i t i o n  t o  the i n l e t  
i n s p e c t i o n  guidance provided i n  FAA Handbook 8340,1A, Change 5 ,  
Appendix LO, t h e  S a f e t y  Board b e l i e v e s  t h a t  a s p e c i f i c  inspec-  
t i o n  of t h e  t a i l  engine i n l e t  area immediately ahead of  t h e  f an  
should be r e q u i r e d  f o r  DC-LO and p o s s i b l y  f o r  L-LO11 a i r c r a f t .  
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On August 23, 1974, t he  FAA issued  Ai rwor th iness  

which r e q u i r e d  t h a t  a main f u e l  hose s h i e l d  be i n s t a l l  
engine on a l l  G. E. powered DC-10 a i r c r a f t .  This  s h i e  
b l a d e  fragments from damaging the  f u e l  l i n e ,  On October 15, 1974, 
AD w a s  amended t o  app ly  o n l y  t o  those a i r p l a n e s  powered by G. E. 
engines  w i t h  d r i l l e d  f a n  b lades ,  During i t s  i n v e s t i g a t i o n ,  t h e  Sa 
Board found t h a t  t he  nacelle of a Northwest A i r l i n e s  DC-10 w i t h  JT9 
engines  had been damaged by fan  b lade  fragmentat ion which was proba 
caused by i c e  i n g e s t i o n .  
Therefore,  t he  S a f e t y  Board b e l i e v e s  the  AD should n o t  have been 
l i m i t e d .  

The JT9D engines  have s o l i d  fan blades.  

Most i n - s e r v i c e  damage t o  large fan engines  i s  caused by b i r d  
i n g e s t i o n .  We have made b i r d - c o n t r o l  recommendations t o  the  FAA i n  
the  pas t ,  and much has been accomplished through t h e  A i r p o r t  
Development Aid Program and by o t h e r  FAA e f f o r t s  such a 
i n  FAA Order 5200.5, d a t e d  October 16, 1974. 
hazard t o  wide-bodied a i r c r a f t  c r e a t e d  by b i r d  i n g e s t i o n  demands even 
more a t t e n t i o n  t o  t h e  problem of  b i r d  c o n t r o l .  
t h e r e f o r e ,  t h a t  t he  FAA c o n t i n u e  t o  emphasize i t s  e n v i r  
b i r d - c o n t r o l  program, as well a s  p l a c e  i n c r e a s e d  emphasis o 
promising b i r d - c o n t r o l  programs, 

However, t he  p o t e n t i a  

The S a f e t y  Board urges,  

I n  view of  t he  above-mentioned hazards  invo lv ing  the  t a i l - e n g i  
a r e a ,  t h e  Na t iona l  T r a n s p o r t a t i o n  SaCoty Board recommends t h a t  the 
Federal  Av ia t ion  Admin i s t r a t ion :  

1. I s s u e  a n  Ai rwor th iness  D i r e c t i v e  which r e q u i r e s  t h a t  
t he  t a i l  engine i n l e t  d u c t  (No, 2 p o s i t i o n )  be modi- 
f i e d  to p reven t  i c e  from accumulat ing in t h e  d u c t s  
DC-10 a i r c r a f t .  
ment, un t iL  the  d u c t  i s  modified, f o r  a p r e f l i g h t  
i n s p e c t i o n  t o  be made a f t e r  p r e c i p i t a t i o n  d u r i n g  
weather  t o  a s s u r e  (1) t h a t  i c e  i n  t h e  i n l e t  d u c t  
immediately forward of t he  fan  i s  d e t e c t e  
and (2) t h a t  t h e  fan  r o t a t e s  f r e e l y .  Also, cons ide  
extending t h e s e  requirements  t o  the  L-1011 a i r c r a f t  

The AD a l s o  should i n c l u d e  a r e q u i  



Honorable  Alexander  Po  B u t t e r f i e l d  ~ 3 - 
2. Amend AD 74-18-17 (Amendment 39-1951 d a t e d  10-15-74) 

t o  r e q u i r e  f u e l  l i n e  p r o t e c t i o n  f o r  a l l  DC-10 a i r -  
c r a f t ,  r e g a r d l e s s  o f  t h e  eng ine  i n s t a l l e d .  

Our Bureau of A v i a t i o n  S a f e t y  s taff  i s  a v a i l a b l e  f o r  c o n s u l t a t i o n  
i f  d e s i r e d .  

REED, Chairman, McADAMB, THAYER, BURGESS, and HALEY, Members, 
concur red  i n  the above recommendations. 

v Chairman 

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON TI% 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THIS DOCIJMENT SHOULD 
BE MADE PRIOR M THAT DATE, 


