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F o r w a r d e d  to:  

Honorable Alexander P.  B u t t e r f i e l d  
Aclministrator 
Federa l  Aviat ion Adminis t ra t ion - 

A-74-91 i -  Washington, D. C .  20591 

The Nat iona l  Transpor ta t ion  Sa fe ty  Board 's  r ecen t  i n v e s t i g a t i o n  
of an engine f a i l u r e  on a Southern Airways, McDonnell-Douglas E - 9  
has revea led  a p o t e n t i a l l y  hazardous condi t ion  i n  P r a t t  & Wnitney JT8D 
engines.  

The inc iden t  occurred on A p r i l  30, 1974, during a takeoff  from 
S t .  Louis,  Missouri .  
a f a i l u r e  i n  t h e  r i g h t  engine l e d  t o  t h e  sepa ra t ion  of nea r ly  a l l  t h e  
t u r b i n e  blades and vanes of t h e  second- and th i rd - s t age  tu rb ines .  
Seve ra l  p ieces  pene t r a t ed  t h e  a f t  fuse l age  s k i n  and damaged b leed  a i r  
ducts  i n  that a rea .  E leva to r  and rudder  con t ro l s  i n  t h e  a f t  fuse l age  
were a l s o  endangered by t h e  loose  p a r t s  which en tered  t h e  a f t  fu se l age  
area a t  high v e l o c i t y .  

A s  t h e  engines were acce le ra t ed  t o  takeoff  t h r u s t ,  

Safe ty  Board i n v e s t i g a t o r s ,  a ided  by Mr. John McGrath of your 
Northeast  Region, Powerplant Engineering Branch, determined t l m t  t h e  
cause of the engine f a i l u r e  .was a f r a c t u r e  of t h e  low-pressure compressor 
d r ive  s h a f t .  The f r a c t u r e  o r i g i n a t e d  a s  a crack i n  t h e  forward s p l i n e  of 
t h e  s h a f t .  

Cracks i n  t h e  forward s p l i n e  of t h e  shaft have been a chronic  probl.em 
i n  JT8D engines.  They a r e  caused by asymmetrical s p l i n e  t o o t h  loading  
and wear caused by s h a f t  f l e x i b i l i t y .  Numerous s e r v i c e  b u l l e t i n s  and 
in spec t ion  requirements i s sued  by t h e  manufacturer have not  e l imina ted  
t h e  problem. 

The Sa fe ty  Board i s  avare of 10 o the r  f a i l u r e s  of t h i s  s h a f t ,  s i m i l a r  
t o  t h a t  descr ibed ,  and nea r ly  100 shafts have been found wi th  cxaclcs i n  
the s p l i n e s .  
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