
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: A p r i l  13, 1978 

\ SAFETY RECDMMENDAT I ON (s) Administrator 
Federal  Aviation Adminis t ra t ion 
Washington, D. C.  20591 A-78-23 through -26 - i -  
On March 11, 1977,  an Aerospa t ia le  SA-318C Al loue t t e  II 

he l i cop te r  was involved i n  an acc ident  near  Coldfoot, Alaska. 
The National Transpor ta t ion  Safe ty  Board's i n v e s t i g a t i o n  of t h e  
acc ident  revealed a des ign  f e a t u r e  of t h e  c y c l i c  g r i p  which may 
compromise a p i l o t ' s  a b i l i t y  t o  handle c e r t a i n  emergency s i t u -  
a t ions .  

The h e l i c o p t e r ,  which was hovering out of ground e f f e c t ,  

The p i l o t  t r i e d  t o  climb w i t h  t h i s  ex te rna l  load,  
attempted t o  l i f t  two f u e l  drums from a p innac le  i n  a s l i n g  
opera t ion .  
b u t  had unknowingly exceeded t h e  h e l i c o p t e r ' s  c a p a b i l i t i e s ;  t h e  
h e l i c o p t e r  began t o  descend seconds a f t e r  t h e  drums c l ea red  t h e  
ground. 
copter  along. The p i l o t  d i d  not a c t u a t e  t h e  e l e c t r i c  r e l e a s e  
but ton  which would have j e t t i s o n e d  t h e  load and probably would 
have averted t h e  acc ident .  The but ton  was loca ted  a t  t h e  top  
r i g h t  s i d e  of  t h e  c y c l i c  g r i p .  
was s i t u a t e d  i n  an awkward p o s i t i o n  on t h e  c y c l i c  and t h a t  he  
t r i e d  but  was unable  t o  a c t u a t e  t h e  r e l ease .  

The drums r o l l e d  o f f  t h e  p innac le  and dragged t h e  h e l i -  

The p i l o t  s t a t e d  t h a t  t h e  but ton  

The Safety Board found t h a t  t h e  opera tor  of t h e  h e l i c o p t e r  
had modified t h e  c y c l i c  g r i p  of most of t h e  o the r  he l i cop te r s  i n  
h i s  f l e e t  by moving t h e  e l e c t r i c  qu ick- re lease  func t ion  t o  a more 
a c c e s s i b l e  switch loca t ion  on t h e  top of t h e  c y c l i c  g r i p ;  however, 
t h i s  p a r t i c u l a r  a i r c r a f t  had not  been modified. 
was f l y i n g  t h e  same type  of  h e l i c o p t e r  wi th  which he was f a m i l i a r ,  
but  which had a d i f f e r e n t  cargo quick- re lease  switch loca t ion .  

Thus, t h e  p i l o t  
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The Safe ty  Board has learned from Aerospa t ia le  t h a t  t h r e e  

switches a r e  loca ted  on t h e  c y c l i c  g r i p  of t h e  Al loue t t e  I1 h e l i -  
copter ,  a l l  wi th  s e p a r a t e  func t ions .  We were informed t h a t  t h e  
cargo e l e c t r i c  qu ick- re lease  device can be wired t o  any of the 
t h r e e  switch loca t ions .  

The d i f f e r e n t  l o c a t i o n  of t h e  quick- re lease  switch could 
have c rea ted  t h e  problem encountered by t h i s  p i l o t .  He inst inc-  
t i v e l y  would have re l ied on h i s  p a s t  experience and t r a i n i n g  when 
he reac ted  t o  t h e  emergency. He e a s i l y  could have been confused 
as  to t h e  exac t  l o c a t i o n  of t h e  e l e c t r i c  qu ick- re lease  switch o 
t h i s  p a r t i c u l a r  h e l i c o p t e r .  This problem i s  not unique to h e l i -  
copters  used i n  s l i n g  load opera t ions ;  c y c l i c  g r i p  switch loca t ions  
and func t ions  d i f f e r  on many h e l i c o p t e r s  and can be changed a t  t h e  
op t ion  of t h e  opera tor .  

Human e r r o r  i n  t h e  cockpi t  i s  a recognized s a f e t y  problem i n  
a l l  types of a i r c r a f t .  Safety Board s t a t i s t i c s  show t h a t  7 4  per- 
cen t  of a l l  f a t a l  r o t o r c r a f t  acc idents  dur ing  1975 have been 
a t t r i b u t e d  i n  p a r t  t o  p i l o t - e r r o r .  Our s t a t i s t i c s  revealed 19 
acc idents  i n  t h e  l a s t  7 yea r s  i n  which " f a i l u r e  t o  j e t t i s o n  load" 
was c i t e d  as  a f a c t o r  or cause. Many genera l  a v i a t i o n  acc idents  
have been a t t r i b u t e d  t o  cockpi t  des ign  f e a t u r e s  which provoke 
p i l o t s  i n t o  improperly us ing  cockpi t  d i s p l a y s  or c o n t r o l s .  This 
problem a l s o  e x i s t s  i n  h e l i c o p t e r  c rewsta t ion  design.  

Design s t anda rd iza t ion  on m i l i t a r y  h e l i c o p t e r s  i s  e s t ab l i shed  
by m i l i t a r y  s p e c i f i c a t i o n s  and s tandards .  For ins tance ,  MIL-G- 
58087A (AV) d e t a i l s  t h e  des ign  of t h e  c y c l i c  g r i p  and component 
i n s t a l l a t i o n s  and t h e  func t ions  of switches on t h e  c y c l i c  g r ip .  
The Federal  Aviat ion Adminis t ra t ion (FAA), on t h e  o t h e r  hand, 
merely provides des ign  minimums i n  o rde r  to provide manufacturers 
l a t i t u d e  i n  t h e i r  designs.  
t i o n s ,  s p e c i f i c a l l y  14 CFR 133.43 and 14 CFR 2 7 . 8 6 5 ,  only r e q u i r e  
t h a t  t h e  quick- re lease  switch "be designed and loca ted  so  t h a t  
i t  may be operated by t h e  p i l o t  without  hazardously l i m i t i n g  h 
a b i l i t y  to con t ro l  t h e  r o t o r c r a f t  during an emergency s i t u a t i o n . '  
Furthermore, while  t h e  r egu la t ions  r e q u i r e  the ope ra to r  t o  demon 
s t r a t e  knowledge and s k i l l  i n  ex te rna l  load opera t ions ,  14 CFR 
133.23(c) does not r e q u i r e  a demonstration of  p i l o t  a b i l i t y  t o  
a c t u a l l y  use  t h e  quick- re lease  switch i n  any mode of opera t ion .  
In f a c t ,  i f  t h e  ope ra to r  can show previous experience with ex- 
t e r n a l  load opera t ions  and has a good s a f e t y  record,  t h e  

The r egu la t ions  on s l i n g  load opera- 
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Administrator can waive t h e  test  of s k i l l  completely under 14 CFR 
133.23(d). The Safe ty  Board be l ieves  t h a t ,  i n  t h e  absence of 
d e f i n i t i v e  des ign  s t anda rd iza t ion ,  add i t iona l  p i l o t  t r a i n i n g  and 
demonstration of s k i l l  a r e  necessary t o  enhance p i l o t  f ami l i a r -  
i z a t i o n  and prof ic iency  i n  order  t o  prevent  confusion i n  high 
s t r e s s  s i t u a t i o n s .  

The Safety Board was encouraged t o  l e a r n  r ecen t ly  of t h e  
FAA's Off ice  of Systems Engineering Management's p lans  f o r  a 
program devoted t o  "Cockpit Human Factors  Problems . I '  The pro- 
gram i s  very ambitious and t h e  FAA i s  commended f o r  i t s  e f f o r t s .  
However, t h e  Board was disappointed t o  l e a r n  t h a t  t h e  proposed 
inves t iga t ions  a r e  d i r e c t e d  only a t  the  human f a c t o r s  problems 
i n  fixed-wing a i r c r a f t  and not  t hose  encountered i n  h e l i c o p t e r s .  

Therefore,  t h e  National Transpor ta t ion  Safe ty  Board recommends 
t h a t  t h e  Federal  Aviat ion Administration: 

Expand i t s  proposed research  plans on "Cockpit Human 
Factors  Problems," p a r t i c u l a r l y  i n  t h e  a rea  of Human 
C a p a b i l i t i e s  and Limitat ions and Displays and Controls ,  
t o  inc lude  problems pecu l i a r  t o  h e l i c o p t e r  c o n t r o l s  and 
d i sp lays .  (Class I1 - P r i o r i t y  Action) (A-78-23) 

Amend 14 CFR 1 3 3 . 2 3 ( ~ ) ( 6 )  t o  r e q u i r e  the p i l o t  t o  
demonstrate h i s  a b i l i t y  t o  a c t u a t e  t h e  quick- re lease  
switch i n  normal and simulated emergency opera t ions .  
(Class I1 - P r i o r i t y  Action) (A-78-24) 

Issue an Advisory C i rcu la r  advis ing  r o t o r c r a f t  ex t e rna l  
load opera tors  t h a t ,  whenever t h e  cargo quick- re lease  
switch l o c a t i o n  o r  func t ion  on t h e  p i l o t ' s  primary 
con t ro l  (usua l ly  t h e  c y c l i c  g r ip )  i s  modified, the 
opera tors  again have t h e i r  p i l o t s  demonstrate t h e i r  
a b i l i t y  t o  a c t u a t e  t h e  switch i n  normal and s imulated 
emergency opera t ion  without  having t o  assume an 
unusual f i n g e r  o r  thumb p o s i t i o n  which may induce 
unwanted con t ro l  inputs .  (Class I1 - P r i o r i t y  Action) 
(A-78-25) 

Dele te  14  CFR 133.23fd) which permits  t h e  Administrator 
t o  waive p i l o t  t e s t  of s k i l l .  (Class I1 - P r i o r i t y  
Action) (A-78-26) 

K I N G ,  Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and 
DRIVER, Members, concurred i n  t h e  above recommendations. 
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