
NATIOKAL TRANSPORTATION S A F E T Y  BOARD 
DEPARTMENT OF 'TRANSPORTATION 

WASHINGTON, D C. 20591 

F e b r u a r y  27,  1969 

IN REPLY 
REFER TO: 

- M r .  David D.  Thoups 
Acting Administrator 
Federal Aviation Aaministration 
Department of Transportation 
Washington, D. C. 20590 

Dear M r  . Thomas: 

The investigation of the Los Angeles Airways' ~ - 6 1 . ~ ~  hel?icopter 
acci.dent of August l,4, 1968, revealed, as you know,> t h a t  a main ro tor  
blade spindle,  P/N ~611,0-23325-2, Ser i a l  No. Ml9, had fail.ed whi,le i n  
f l i .ght .  
the  hub. 

This caused the (yell.ov) main rotor  blade t o  separate from 
The spindle had fail ,ed due t o  metal fa t igue.  

The h i s to ry  of the par t  i,ndi,cated the  spindle underwent rework at  

The rework process had been developed by 
a t o t a l  time o f  4717.49 hours +hi.ch involved griniii,ng, shot peeni,ng, 
p1,ating and f in i sh  grinding. 
Sikorsky Aircraft ,  but i n  t h i s  instance was accomp1,ished at  t h e  f a c i l i -  
t i e s  of firms available loca l ly  t o  Los Angeles Airways. 

The spindle, as origina1,I.y designed and tes ted ,  was cer t i f i ,cated 
a s  an unlimited l i f e  item by the  FAA. A s  t e s t i f i e d  t o  a t  the  recent 
hearing held i n  connection with t h i s  accident, t h i s  cer t i , f ica t ion  w8.s 
based on data  submit ted 'bythe Sikorsky Aircraf t  Corporation and ap- 
proved by the  FAA. 
a spindle.  
by FAA personnel, t h a t  the  FAA vas not aware of the rework procedure 
u n t i l  a f t e r  t h e  accident. 

No such data were submitted i n  regard t o  reworking 
Further, it appeared,, from testimony given a t  the hearing 

FAR Section 21.9.3 defines a major change as one having, among 
other things,  an appreciable e f fec t  on s t ruc tura l  strength and r e l i a -  
b i l i t y  a f fec t ing  the  airworthiness of the product. FAR Secbion 21.97 
requires the submittal of  substantiating and necessary descripti.ve 
data for  i,nclusion i n  the  type design. 
view falls i n  t h e  category of a major change and a s  such gequires 
the submissi,on of substantiating da ta .  

Reworki.ng t h e  spindle i n  our 

A t  the  time spindle rework was developed by Sikorsky, it i s  apparent 

Under such a 
t h a t  t h e  c r i t e r i a  fo r  determining \illat consti tuted a major or a,minor 
change, all.owed the rework t o  be cl ,ass i f ied a minor change. 
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c lass i f ica t ion ,  no not i f ica t ion  to the  FAA by the manufacturer w a s  
necessary and no substantiating and descriptive data were required. 
It is  understoorl t h a t  the  FAA was not aware t n a t  spindles were being 
reworked and were s t i l l  continuing to be considered an unlimited l i f e  
item. 

I n  retrospect however,, based on informati.on divulged through the  
investigation, it i s  now evident t h a t  the  spindle rework should have 
been classifi .ed as a major change. A s  such,, substantiating and descrip- 
t i v e  data would have been compiled which could have raised questions 
concerning the  continuation of the un1,imited l . i f e  aspect of  the  p a r t .  
A t  the  very l ea s t ,  submission of such data  would have made t h e  FAA 
aware of a change t o  a pa r t  which i,s considered c r i t i . ca l  t o  the  contin- 
l ied safe operation of the a i r c r a f t .  1 

Original cer t i , f ica t ion  of the p a r t  was based, i n  par t ,  upon data 
obtained through fat igue tes t i ,ng of  produc ti,on spindles. 
were not  carr ied out i,n regard to the  reworked s p h d l e s .  
after t h e  accident, the r e su l t s  of which indicate  a 1,ower fal;i,gue l i f e  
f o r  the reworked spindle than for  the  new pa r t .  

Fatigue tests 
This was &one 

.* 

It i s  qui te  possib1,e t h a t  a Sikorsky proposal indicati.ng t h e  rework 
would have no appreci.ab1.e e f fec t  on the service l,i,fe of the  spindle would 
have met with FAA approval. There was much to j u s t i f y  such a. stand bei,ng 
taken a t  the  time. 
t h e  FAA should have been made aware of a change to a p a r t  c r i t i c a l ,  to the  
continued safe operation of the  helicopter so t h a t  any ac t ion  deemed 
appropriate could have been taken. 

The point t h e  Safety Board i s  making here i s  t h a t  

I n  view of the  foregoing discussi.on, the  Safety Board recomends a 
reevaluati.on of the FAA procedures and c r i t e r i a  involved i n  carrying out  
t h e  in t en t  of FAR Part  21,, Subpart D (changes to type ce r t i f i , ca t e s ) .  
The procedures and c r i t e r i a  should insure t h a t  a l l  changes affecti ,ng a 
p a r t  cr i t i ,cal .  to the  continued safe operation of the  a i r c r a f t  come to the  
a t ten t ion  of t h e  appropriate FAA i,nspector so t h a t  proper ac t ion  may be 
talcen. 

Sincerely yours, 


