
National Transportation Safety Board 
Washington, D.C. 20594 

Safety Recommendation 

bate:  September 2 4 ,  1990 
In r e p l y  refer to:  A-90-121 through -123 

Honorable James E .  Busey 
Adminis t ra tor  
Federal Aviation Administration 
Washington, D.C. 20591 

The National Transpor ta t ion  Safe ty  Board i s  concerned about t h e  po ten t i a l  
f o r  loss af  p i t c h  cont ro l  of Nihon YS-11 a i r p l a n e s  as  a r e s u l t  of  t a i l p l a n e  
icing. 

On March 15, 1989, Mid P a c i f i c  A i r l i n e s  f l i g h t  101, crashed while on 
approach t o  Purdue Universi ty  Ai rpo r t ,  West Lafaye t te ,  Indiana.  The 
a i r p l a n e  was being posi t ioned f o r  a revenue f l i g h t  and contained no cargo o r  
passengers .  Eyewitnesses noted t h a t  t h e  a i rp l ane ' s  nose suddenly pi tched 
downward while on shor t  f i n a l  approach. The a i rp l ane  s t r u c k  an embankment 20 
f e e t  high,  about 1/4 mile from t h e  runway threshold .  The landing gears  were 
extended and t h e  f l a p s  were extended t o  35O when t h e  impact occurred.  As a 
r e s u l t  o f  t h e  acc ident ,  t h e  two crewmembers were k i l l e d  and t h e  a i rp l ane  was 
des t royed .  A subs t an t i a l  quan t i ty  of  i c e  was found on t h e  lead ing  edges of 
t h e  hor izonta l  s t a b i l i z e r  s h o r t l y  a f t e r  t h e  c ra sh .  No evidence of i c e  was 
found on t h e  v e r t i c a l  s t a b i l i z e r  a r  wings. The examination and testing of t h e  
pneumatic de ic ing  system components revealed no anomalies. 

The Safe ty  Board determined t h a t  t a i l p l a n e  i c ing  was a cause o f  t h e  March 
15, 1989 acc ident .  An accident. b r i e f ,  containing t h e  board 's  probable cause 
i s  a t tached .  

On April 3, 1990, N l l Z M P ,  another  Nihon YS-11  operated by Mid P a c i f i c  
A i r l i n e s ,  experienced a l o s s  of p i t ch  control  while on f i n a l  approach t o  
Purdue Uaivers i ty  Airpor t .  A t  1,100 f e e t  a g l ,  w i t h  a speed of  130 t o  135 
KIAS, 35 of landing f l a p  was se l ec t ed .  The a i rp l ane  began t o  buff,et and 
a t  800 f e e t  a g l ,  t h e  a i r p l a n e  pi tched downward approximately 20 . The 
cag ta in  appl ied  f u l l  power, and t h e  f i r s t  o f f i c e r  r e t r a c t e d  t h e  f l a p s  t o  
15 . The a i r p l a n e  d id  not  respond t o  e levakor  c o n t r o l ,  bu t  w i t h  the 
app l i ca t ion  of  fu l l  power and s e l e c t i o n  of 15 f l a p s ,  the a i r p l a n e  began 
t o  respond and acce le ra t e  on runway heading a t  200 f e e t  a g l .  The capta in  
repor ted  t h a t  t h e  a i r p l a n e  continued t o  bu f fe t  and t h a t  t h e r e  was no p i t ch  
response when t h e  cont ro l  yoke was i n i t i a l l y  moved about 12 inches f o r e  and 
a f t  from t h e  neut ra l  pos i t i on .  Upon reaching approximately 180 KIAS, t h e  
bu f fe t ing  subsided and p i t ch  cont ro l  was regained.  The cap ta in  d ive r t ed  t o  
Ind ianapo l i s ,  Indiana,  and made an uneventful landing,  maintaining airspeed 
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above 180 K I A S .  An i nspec t i on  o f  t h e  a i rp lane  revealed a subs tan t i a l  amount 
o f  i c e  s t i l l  adher ing t o  t h e  t a i l  surfaces no t  covered by d e i c i n g  boots.  The 
i n v e s t i g a t i o n  o f  t h e  A p r i l  3 i n c i d e n t  i s  con t inu ing .  

The Nihon Y S - 1 1  i s  a twin-engine a i rp lane  powered by R o l l s  Royce D a r t  
engines. The a i r p l a n e  was manufactured i n  Japan by Nihon I n d u s t r i e s  i n  the  
1960’s. M i t s u b i s h i  Heavy I n d u s t r i e s  Ltd. ,  now mainta ins t h e  a i rwor th iness  
c e r t i f i c a t i o n  r e s p o n s i b i l i t i e s  f o r  t h e  a i rp lane .  One hundred e i g h t y - e i g h t  YS- 
11 a i rp lanes  were manufactured. Approximately 150 o f  them are  s t i l l  opera t ing  
around t h e  wor ld .  The FAA’s January 1990 A i r  C a r r i e r  A i r c r a f t  U t i l i z a t i o n  and 
Propu ls ion  R e l i a b i l i t y  Report l i s t e d  21 YS-11’s i n  se rv i ce  i n  t h e  Uni ted 
States.  These a i r c r a f t  are operated by th ree  U.S. companies f o r  passenger and 
cargo t r a n s p o r t .  

Dur ing t h e  Safety  Board’s i n v e s t i g a t i o n  i n t o  t h e  1989 acc ident ,  i t  was 
learned t h a t  Bt l e a s t  one YS-11 operator ,  A i rborne Express Inc . ,  c u r r e n t l y  
imposes a 20 l i m i t a t i o n  on l and ing  f l a p  extens ion du r ing  known i c i n g  
cond i t i ons .  The operator  does not  r e c a l l  t h e  source o f  t h e  r e s t r i c t i o n ,  and 
t h e  approved Nihon manual c u r r e n t l y  has no such r e s t r i c t i o n .  

Discussions w i t h  Reeve A l e u t i a n  A i rways  Inc. ,  a c u r r e n t  YS-11 operator,  
i n d i c a t e  t h a t  t h e  p o t e n t i a l  f o r  adverse handl ing c h a r a c t e r i s t i c s  w i t h  
t a i l p l a n e  i c i n g  may be aggravated by opera t ing  t h e  a i r p l a n e  near t h e  forward 
center  of g r a v i t y  l i m i t s .  Therefore, i t  has r e s t r i c t e d  a i r p l a n e  load ing  t o  no 
f u r t h e r  forward than 25 percent MAC a t  a l l  t imes. 

M i t s u b i s h i  customer support has n o t i f i e d  the  Safe ty  Board t h a t  i t  agrees 
w i t h  t h e  assessment t h a t  i n  t h e  presence o f  excessive i c e  bu i l dup  on t h e  
h o r i z o n t a l  s t a b i l i z e r ,  c o n t r o l  o f  t h e  a i rp lane  may be adverse ly  a f fec ted .  To 
avo id  a recurrence o f  s i m i l a r  i nc iden ts ,  i t  in tends t o  propose f l i g h t  manual 
changes t o  t h e  Japan C i v i l  A v i a t i o n  Board. The proposed changes inc lude  us ing 
t h e  minimum f l a p  s e t t i n g  requ i red  f o r  t h e  land ing  cond i t ion ,  n o t  inc reas ing  
f l a p  s e t t i n g s  below 1,000 feet agl or ,  i f  f u l l  f l a p s  are t o  be used, s e l e c t i n g  
f u l l  f l a p s  above 1,000 f e e t  ag l .  

The Safe ty  Board be l ieves  t h a t  t he re  i s  a p o t e n t i a l  f o r  l o s s  o f  p i t c h  
c o n t r o l  when t h e  YS-11 encounters t a i l p l a n e  i c i n g  w i t h  f l a p s  g r e a t e r  than 
200 se lected.  Operat ion of t h e  a i r p l a n e  a t  o r  near t h e  forward CG l i m i t  may 
aggravate the  cond i t i on .  

Therefore, t h e  Nat ional  Transpor ta t ion  Safety  Board recommends t h a t  the  
Federal A v i a t i o n  Admin is t ra t ion :  

Conduct a d i r e c t e d  s a f e t y  rev iew o f  t h e  Nihon Y S - 1 1  i c i n g  
c e r t i f i c a t i o n  t o  i nc lude  t h e  e f f e c t s  o f  f l a p  extens ion and 
forward CG l oad ing  on p i t c h  c o n t r o l  w i t h  t a i l p l a n e  i c e  
accumulation. ( C 1  ass I I ,  P r i o r i t y  ac t i on )  (A-90-121) 

As an i n t e r i m  measure t o  t h e  complet ion o f  t h e  d i r e c t e d  sa fe ty  
review, issue an emergency a i rwor th iness  d i r e c t i v e  appbicable t o  
YS-11 a i rp lanes  t h a t  l i m i t s  t h e  use o f  f l a p s  t o  20 o r  l e s s  
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for landing in the presence o f  known icing conditions. Require 
that a placard be installed, and that t h e  Pilot’s Operational 
Handbook he modified accordingly. (Class 11, Priority Action)(A- 
90-122) 

Issue an air carrier operation bulletin to principal operations 
inspectors to advise Y S - 1 1  operators of the potential for loss of 
pibch control of the airplane when using flaps greater than 
20 for landing with ice on the tailplane. (Class 11, 
Priority Action)(A-90-123) 

KOLSTAD, Chairman, COUGHLIN, Vice Chairman, and LAUBER, BURNETT, and HART, 
Members, concurred in these recommendations. 

B,y: J a m z  
Chairman \ 
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