
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

- - - - - - - -____-___________^_______________- 

On August 30, l 5 E ,  a F iper  Model 31-35C a i r c r a f t ,  N44LV,  crashed 
h o r t l )  a f t e r  t aheof f  from Las Vegas, Kievada; t h e  10 pe r sons  on board 
ere  R i l l e & .  

a f t e r  t a k e o f f  be fo re  it f e l l  o f f  on the  r i g h t  x i n g ,  r eve r sed  d i r e c t i o n ,  
and dove toward t h e  ground. The a i r c r a f t  had achieved a n e a r l y  f l a t  
a t t i t u d e  i n  an apparent  a t tempt  t o  recover  when it s t r u c k  t h e  ground 
wi th  h i g h  v e r t i c a l  f o r c e s .  

t h a t  an e l e v a t o r  s u r f a c e  c o n t r o l  s t o p  b o l t  had become loosened and h a s  
extended t o  a p o s i t i o n  where it r e s t r i c t e d  t h e  t r a v e l  of t h e  e l e v a t o r  
s u r f a c e  i n  t h e  t ra i l ing-edge-down d i r e c t i o n .  
of a b o l t  th readed  i n t o  t h e  aluminum c a s t i n g  which c o n t a i n s  t h e  e l e v a t o r  
h inge  b e a r i n g .  "[he s t o p  i s  e f f e c t e d  a s  t h e  e l e x a t o r  t o rque  arm assembly 
bot toms a g a i n s t  t h e  head o f  t h i s  b o l t .  
s t o p  b o l t s  a r e  a d j u s t e d  du r ing  i n s t a l l a t i o n  er subsequent r i g g i n g  of t h e  
c o n t r o l  system t o  p rcv ide  t h e  s p e c i f i e d  r o t a t i o n a l  range  of e l e v a t o r  
t r a v e l .  
jam n u t  a g a i n s t  t h e  hinge b e a r i n g  housing assembl) . 
examinat ion d i s c l o s e d  t h a t  t h e  doun-stop b o l t  was extended about 1/2 
i n c h  from i t s  "as i n s t a l l e d "  p o s i t i o n  be fo re  i t  s u s t a i n e d  impact damage. 
This ex tens ion  would have r e s t r i c t e d  t h e  e l e v a t o r  t r a v e l  t o  l e s s  than  
h a l f  of i t s  normal r ange .  The trai l ing-edge-dohm t r a v e l  would have been 
1" t o  2' below t h e  n e u t r a l  o r  f a i r e d  p o s i t i o n .  

K i t r e s s e s  saw t h e  a i r c r a f t  reach a s t e e p  nose-high a t t i t u d e  

An i n s p e c t i o n  o f  t h e  a i r c r a f t ' s  f l i g h t  c o n t r o l  systen.  d i s c l o s e d  

The c o n t r o l  s t o p  c o n s i s t s  

The up-s top  b o l t  and t h e  down- 

The b o l t s  a r e  then  loched i n t o  p l a c e  by apply ing  to rque  t o  a 
The p o s t a c c i d e n t  

F l i g h t  t e s t s  conducted a f t e r  t h e  a c c i d e n t  showed t h a t  an a i r c r a f t  
w i th  t h e  same load and c e n t e r  of g r a v i t y  l o c a t i o n  a s  K44LV 
up a t  an i n c r e a s i n g  r a t e  a f t e r  t a k e o f f  i '  t h e  e l e v a t o r  was h e l d  i n  a 
n e u t r a l  p o s i t i o n .  
from t h i s  maneuver. 

would p i t c h  

T r a i l i n g  edge down e l  v a t o r  was r e q u i r e d  t o  r ecove r  
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Two o t h e r  i n s t a n c e s  of e l e v a t o r  c o n t r o l  s t o p s  which were n o t  i n  
t h e i r  p rope r  p o s i t i o n  were d i scoye red  du r ing  a f l e e t  i n s p e c t i o n  by t h e  
Las Vegas A i r l i n e s  a f t e r  t h e  a c c i d e n t .  
s t o p  1ooseni.ng du r ing  f l i g h t  was r e p o r t e d  t o  t h e  FAA by an Oklahoma 
o p e r a t o r  o f  a FA-31-350. 

Ancther i n s t a n c e  o f  a c o n t r o l  

The FA-51-350 was c e r t i f i c a t e d  under P a r t  5 o f  t h e  C i v i l  Air 
Regu la t ions .  Paragraph 3.540 s p e c i f i e s  t h a t  c o n t r o l  s t o p s  r u s t  be 
locate(!  s c  t h a t  s l a c k ,  wear, o r  takeup adjustment riill no t  a f f e c t  t h e  
range of s u r f a c e  t r a v e l .  
31’s s u r f a c e  control. s t c p s  could r e s u l t  from improper to rque  of t h e  jar; 
nu t  or a p p l i c s t i c n  cf v i b r a t o r ) -  loa25 i s  not covered hv t h e  r e g u l a t i c n .  

The p o s s i h i l i t y  t h a t  an e x t e n s i o n  of t h e  PA- 

Current  requirements  f o r  cer t i f !cct ion o f  nex a i r c r a f t ,  a s  s p e c i f i e d  
i n  P a r t  23 of t h e  Federal  i : i i a t io? l  Regu la t ionz ,  a r e  e s s e n t i a l l y  t h e  same 
as t h o s e  o f  CAE 3 k i t h  r ega rd  t o  c o n t r o l  s t o p s .  
?,?“t.@i, hhich concerns t h e  use of s e l f - l o c k i n g  nuts,miglit  Le ccnsidezed 
a p p l i c a b l e  t r  control. stcp:. This paragrap?, s p e c i f i e s  t h e  u s e  of a .’’ 
n o n f r i c t i , o r  Iccking cJevice on any b o l t  w1-icI i s  zuh:,ect t o  r o t a t i o n  i n ,  
operatior: .  This would impi) t h a t  t h e  e l e v z t o r  c o n t r o l  s t o r  b c l t s  on t h e  
PA-51 a i l - c re f t  wouId have t o  be locked i n  p o s i t i o n  by some p o s i t i v e  
means o t h e r  than i! jar! n u t .  The S a f e t y  Board i s  aware t k a t  t h e  s t o p s  or., 
o t h e r  c o n t r c l  surfacer,  or. t h e  r4-:1 a i r c r a f t  and t h e  s t o p s  on c o n t r o l  
s u r f a c e s  o f  o t h e r  rr,olel F i p e r  a i r c r a f t  iie of si.n,iIar d e s i g n .  

Ilcwever, paragraph 

S ince  t h e  po ten t i a :  i s  Lreat  fo r  a c a t a s t r o p h i c  a c c i d m t ,  t h e  
?!ation21 T r a n s p o r t a t i o r  Csfe t ) .  Eoard r e c o m e n d s  t h a t  t h e  Fede ra l  Av ia t i cn  
P d m i n i s t r a t i c n :  

I s s u e  an Airworthiness  O i r e c t i v c  t o  r e q u i r e  t h e  immediate 
i w p e c t i o n  cf a l l  Piper  a i r c r a f t  equipped w i t h  c o n t r o l  s t o r  
b o l t  i n s t a l l a t i o n s  where e x t e n s i o n  o f  t h e  s t o p  b o l t  can lirrit 
c o n t r o l  s u r f a c e  t r a i e l  t o  d e t e r n i n e  i f  s t o p  b o l t  p o s i t i o n  or  
jam r .ut  t o rque  has changed. Require r ead jus tmen t  o f  t h e  s t o p  
t c l t  and r e t o r q u i r g  o f  t h e  jam nu t  a s  n e c e s s a r y .  Require t h a t  
t h t  s t o p  b o l t  i n s t a l l a t i o n  be modified t o  i n c l u d e  s a f e t y  wire 
01 some o t h e r  pos i t i 1 . e  n o n f r i c t i o n  mears cf p r e v e n t i n g  r o t a t i o n  
of  t h e  StC.5 b o l t  chiring t h e  a p p l i c a t i o n  o f  v i b r a t o r y  l o a d s .  
(Class I--CIgent Action) (A-i9-7) 

I s s u e  a Maintenance E u l l e t i i ~  t o  a l e r t  g e n e r a l  a v i a t i o n  i n -  
s p e c t o r s  o f  t h e  p o s s i b i l i t y  o f  loosened o r  misad jus t ed  c o n t r o l  
s t o p  b o l t s  on gene ra l  a v i a t i o n  a i r c r a f t .  ! t o p s  on y a r i o u s  
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models of a i r c r a f t  should be spot  checked t o  ensure t h a t  
con t ro l  step b o l t s  a r e  p o s i t i v e l y  secured and t h a t  t h e r e  i s  no 
p o s s i b i l i t y  t h z t  vibrator) .  loads can r e s u l t  i n  a change i n  t h e  
range of t r a i e l  cf any con t ro l  sur face .  (Class I--Urgent 
Act ion) [A- 7 9 - 8 )  

K I N G ,  Chairman, D R I V E R ,  Vice Chairman, blcADAMS and HOGUE, Members, 
ccncurred i n  t h e  above recommendations. 


