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\ SAFETY RECOMMENDAT I ON(S) 
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The National Transportation Safety Board has invest igated severa l  
accidents  involving engine stoppage caused by f u e l  s ta rva t ion .  These 
inves t iga t ions  have disclosed a p o t e n t i a l  opera t iona l  hazard r e l a t i n g  t o  
the  Airborne f u e l  s e l ec to r  mechanism which incorporates  b a l l  check 
valves on c e r t a i n  Piper a i rp lanes .  The Safety Board be l ieves  tha t  the 
problem meri ts  engineering f l i g h t  t es t ing  and o ther  r e l a t ed  cor rec t ive  
ac t ion  by the Federal Aviation Administration. 

On ce r t a in  Piper models, i f  the  b a l l  i s  improperly seated i n  these 
check valves a s  a r e s u l t  of foreign mater ia l  between the  b a l l  and the 
valve s e a t ,  the  in take  po r t  w i l l  leak. The leak  can cause an unwanted 
t r ans fe r  of f u e l  between tanks and a p a r t i a l  deplet ion of the  ava i lab le  
f u e l  supply. More importantly, air m y  be ingested from an empty tank 
through the leaking por t  and adversely a f f e c t  engine operation. 
t he  exact conditions under which t h i s  s i t u a t i o n  could occur cannot be 
ascer ta ined because of a lack  of comprehensive t e s t  data .  
loss of engine power i n  a number of accidents  involving such a leaky 
valve assembly prompted the  Safety Board's concern. 

Currently,  

However, the 

For example, the  f u e l  s e l ec to r  was i n s t a l l e d  in a P i p e r  model PA- 
32-260 which was involved in a f a t a l  accident at  Cable, Wisconsin, on 
February 20, 1976. This  a i rp l ane  crashed s h o r t l y  a f t e r  takeoff follow- 
ing l o s s  of engine power caused by f u e l  s ta rva t ion .  The day before the  
accident ,  f u e l  from the  l e f t  wingtip tank had emptied i n t o  the l e f t  main 
f u e l  tank and caused it t o  overflow. The f u e l  could have crossfed only 
through the  f u e l  s e l ec to r  mechanism s ince  the tanks were not i n t e r -  
connected. Thus, the  f u e l  crossfeed was ind ica t ive  of a leaking intake 
por t .  

1974 
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On June 21, 1974, a Piper  model PA-28-235 was involved i n  an 
accident a t  Troy, Michigan. 
takeoff when engine power was l o s t  because of f u e l  s tarvat ion.  The 
a i rp lane  s t r u c k  an e l e c t r i c a l  power l i n e  and crashed i n t o  a highway 
embankment, c r i t i c a l l y  i n j u r i n g  t h e  p i l o t .  Inves t iga t ion  disclosed t h a t  
a small amount of fuel-tank s loshing s e a l e r  had prevented sea t ing  of the 
b a l l  check valve and t h a t  a f u e l  crossfeed problem, similar t o  the PA- 
32-260 described above, had a l s o  occurred. 

The accident a l s o  occurred j u s t  a f t e r  

An  accident involving a Piper PA-32-300 a t  Eagle, Colorado, on 
October 6 ,  1973, was character ized by circumstances s i m i l i a r  t o  those of 
t he  Troy, Michigan, accident--a loss  of engine power immediately a f t e r  
takeoff and t h e  subsequent discovery of foreign mater ia l  a f f ec t ing  
normal operation of a f u e l  s e l e c t o r  b a l l  check valve. 
landing was accomplished which caused s u b s t a n t i a l  damage t o  the  airplane.  
None of the e ight  persons on board was injured.  

An emergency 

Airworthiness Direct ive 67-3-7, appl icable  t o  c e r t a i n  Piper  PA-32- 
260 a i rp lanes ,  was issued t o  prevent f u e l  t r a n s f e r  through malfunctioning 
f u e l  s e l e c t o r  valves.  
1013, which contained a suggested f u e l  f lushing procedure f o r  removing 
d i r t  from these  valves.  Despite these measures, t h e  problem of malfunction- 
ing f u e l  s e l e c t o r  valves  continues. A review of FAA's General Aviation 
Service D i f f i c u l t y  Reports f o r  1972 through 1976 disclosed a s i g n i f i c a n t  
number r e l a t i n g  t o  these type f u e l  s e l e c t o r s .  Some repor t s  merely 
re fer red  t o  f u e l  crossfeeding a s  a r e s u l t  of leaking in take  p o r t s ;  
o thers  c i t e d  such leaky por t s  as t h e  suspected cause i n  inc idents  involving 
a c t u a l  engine stoppage. 

I n  addi t ion ,  Piper  issued Service Aid MISC/TP- 

From 1 9 7 1  through 1975, s i n g l e  engine Piper  a i rp lanes  equipped w i t h  
t h i s  Airborne f u e l  s e l e c t o r  were involved i n  19 accidents r e l a t i n g  t o  
powerplant stoppage o r  f a i l u r e  f o r  undetermined reasons. The Piper  
Model PA-32 was involved i n  15 of these.  While t h e  r e s u l t s  of f l i g h t  
tests of a PA-32-260 conducted by Piper  i n  1969 indicated t h a t  a leaky 
f u e l  s e l e c t o r  valve would not  cause engine stoppage, accidents involving 
powerplant stoppage and FAA General Aviation Service Di f f i cu l ty  Reports 
reviewed by t h e  Safety Board suggest t h e  need f o r  more comprehensive 
tes t ing .  
t h e  causal  circumstances of severa l  accidents  and contr ibute  e f f e c t i v e l y  
toward cor rec t ive  ac t ions  t o  e l iminate  t h e  leaky valves. 

Such information may provide considerable i n s i g h t  regarding 

In view of the need t o  a sce r t a in  t h e  e f f e c t s  on engine operation o 
leaking b a l l  check valves  i n  Airborne f u e l  s e l e c t o r s  and the possib 
of f u e l  leakage o r  f u e l  mismanagement, t h e  National Transportation 
Safety Board recommends t h a t  t h e  Federal  Aviation Administration: 
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Conduct engineering flight tests of Airborne fuel selectors 
installed on Piper models PA-28-235, PA-32-260, PA-32-300, PA- 
24-400 and PA-30 to determine, for airplane attitudes, flight 
maneuvers, and power conditions relating to takeoff, if air 
ingestion through a leaking ball check valve can cause engine 
power interruption o r  stoppage. 
(A-77-3). 

Issue an Airworthiness Directive, similar to AD 76-18-04 and 
applicable to the above airplanes, requiring a fuel system 
check and appropriate corrective action, if necessary. 
(Class 11--Priority Followup)(A-77-4). 

(Class II--Priority Followup) 

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and HALEY, 
Members, concurred in the above recommendations. 

By : 

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ISSUE 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF T H E  CONTENTS OF THIS 
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE. 


