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The Nat ional  Transportat ion Safe ty  Board i s  concerned about genera l  
av ia t ion  eng ine - s t a r t e r  system f a i l u r e s  t h a t  sonietimes r e s u l t  i n  c o q l e t e  
f a i l u r e  of t h e  a i r p l a n e ' s  e l e c t r i c a l  system. 

A Beechcraft  Queen A i r ,  Kodel 65,  N342h', ope ra t ing  under 14 CFR 
135,  had a comp.letc e l e c t r i c a l  f a i l u r e  s h o r t l y  a f t e r  t akeof f  a t  Norfolk,  
V i rg in i a ,  on March 4 ,  1978. 
landing gear  and apparent ly  decided it was dovm and locked.  However, 
t h e  gear  co l lapsed  during t h e  landing  roll, and t h e  a i r p l a n e  was sub- 
s t a n t i a l l y  dmaged. 
to fol low t h e  c h e c k l i s t  f o r  emergency extension of t h e  landing g e a r ,  t h e  
t o t a l  e l e c t r i c a l  f a i l u r s  must be considered t h e  underlying cause.  
Postacciderd exaninat ion of t h e  r i g h t  eng ine - s t a r t e r  system revea led  
t h a t  t h e  s t a r t e r  case was badly b l i s t e r e d ,  t h e  s t a r t e r  r e l a y  terminal,  
boots were seve re ly  Ismage6 by h e a t ,  t h e  r e l a y  plunger  was i n  t h e  on 
p o s i t i o n ,  and t h e  r e l a y  f i x e d  contac t  po in t  was fused to .the mov&le 
contac t  po in t .  The Safe ty  Board concludes t h a t  continued operat ion of 
t h e  s t a r t e r  motor had overheated and overloaded t h e  e l e c t r i c a l  system, 
causing t h e  complete f a i l u r e .  

The p i l o t  proceeded t o  manually extend t h e  

Although t h e  acc ident  can be  a t t r i b u t e d  to f a i l u r e  

A survey of similar exper ie rxe  i n  t h e  FAA's Serv ice  D i f f i c u l t y  
Records, covering General Aviation S t a r t e r  Systems f o r  a 1-year per iod  
through August 9 ,  15'7e, i nd ica t ed  t h a t  t h e r e  had been a t  least  26 
i n s t ances  of con tac to r ,  o f t en  c a l l e d  "relay" or "solenoid ," f a i l u r e s .  
Most, i f  not all, of t h e s e  involved u n i n i t i a t e d  or continued s t a r t e r  
opera t ion .  I n  most cases t h e  f a u l t  wiis noted when t h e  engine r o t a t e d  
with only t h e  master switch a c t i v a t e d .  However, i n  s i x  cases ,  one 
inc luding  another  Beechcraft  Queen Air, cor t inued  starter motor oper- 
a t i o n  apparent ly  was no t  de tec ted  and t h e  e l e c t r i c a l  system f a i l e d  
completely. A t  l e a s t  two of t h e  s i x  ceses ,  both involving Beechcraft  
B 2 4 R ' s ,  occurred d w i n g  IFR f l i g h t  when loss of  t h e  e l e c t r i c a l  system 
can be  most se r ious .  Other models involved were a Beechcraf t  P.36, a 
Eeechcraft  C23, and a P ipe r  PA-31-350. 
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Among t n e  20 cases  i n  which t h e  f a u l t  apparent ly  was Zetected m 
did  no t  r e s u l t  ir. complete e l e c t r i c a l  f a i l u r e ,  14  involved Cessnas; nos 
of  t h e  1 4  were model 2 1 C ' s .  
f i v e  Beechcraft  models--a Cueen A i r  65-F80, two B19's, a C24R, and 
A36. 

The o the r  s ix  involved a Mooney ZOF and 

l.lthough t h e  records  dc i c d i c a t e  thst some a i r p l a n e s  a re  more 
than  o t t e r s  t o  develop t h i s  kind o f  f a u l t ,  t h e  Sa fe ty  Board b e l i e v e  
t h e t  t h e  hazard p o t e n t i a l  i s  s u f f i c i e n t l y  un ive r sa l  as t o  c a l l  for 
inclustrpr lde a t t e n t i o n .  

The  Sa fe ty  Bcard be l i eves  t h a t  aircraft owners and p i l o t s  should b 
warnet: ci t h e  p o s s i b i l i t y  of encountering e l e c t r i c a l  system f a i l u r e  as 
r e s u l r  of t h e  un in ten t iona l  or co~ i t inued  opera t ion  o f  s t a r t e r  motors,  
2r.d should  be provided guidance regard ing  means o f  reducing t h e  r i s k  o 
such f e i l u r e s .  Such means could inc lude  modi f ica t ion  o f  e x i s t i n g  air- 
c r s f t  e l e c t r i c a l  systems t o  r e q u i r e  con tac to r  redundancy or periociic 
i n spec t i cn  CP r ep lace ren t  of c e r t a i n  e l e c t r i c a l  conpocents. For f u t u r e  
FrcdLcticn a i r c r a f t ,  t h e  Szfety Board be l i eves  t h a t  some p o s i t i v e  means 
~ h ~ ~ i l  be Frovide? t o  i n d i c a t e  t o  t h e  p i l o t  t h a t  ac engine s t a r t e r  is 
opera t ing .  

k c o r d i n g l y ,  t h e  Nat iona l  T r m s p o r t a t i o n  Sa fe ty  B c m d  recommends 
t h a t  t h e  r e d e r a l  Aviation kdniinistratioii  : 

i s s u e  an M v i s o r y  C i rcu la r  or t a k e  o t h e r  appropr ia te  
e i e r t  p i l o t s  to r h e  f a c t  that umeza-ted and unknown continued 
engine starter opera t icn  Fay ~ e s u l t  ir. coirr le te  e lectr ical  
f a i l u r e  i n  genera l  a v i a t i o n  a i r p l a n e s  i n  se rv i ce .  
descr ibe  a c t i o n s  p i l o t s  can t a k e  t o  avoid such eng ine - s t a r t e r  
cper a t  ion .  (Class 11- - P r i o r i t y  Action (A-79-41 

Amend 1 4  CFR 23 and 14 CFX 27 t o  r e q u i r e  ind ica t ion  by which 
2 p i l o t  can be adv i se t  wkenever an e l e c t r i c  er.gine s ta ter  is 
cpe ra t jng .  (Class 111--Longer Term Action) (A-79-51 
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KIKG, Chairman, CRIVER, Vice Ch 
cor curl-ed i n  t t e  above recommendations. 


