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On March 3 ,  1979, Rocky Mountain Airways F l igh t  726, a DeHavilland 
DASH 7 ,  N27RM, landed a t  S tap le ton  I n t e r n a t i o n a l  Ai rpor t ,  Denver, 
Colorado, wi th  t h e  nose landing gear r e t r a c t e d .  A s  a r e s u l t ,  the lower 
forward nose sec t ion  was damaged s l i g h t l y ,  but  t h e  3 crewmembers and 49 
passengers aboard were not  in jured .  The National Transportat ion Safe ty  
Board's i nves t iga t ion  of t h i s  inc ident  revealed that accumulated ice i n  
t h e  nose wheel w e l l  had caused the gear doors t o  f r e e z e  shut  and pre- 
vented t h e  nose gear  from extending. 
p o s s i b l e  inadequacies i n  t h e  design of the DASH 7 ' s  nose gear system and 
i n  t h e  emergency procedures sec t ion  of t h e  DASH 7 f l i g h t  manual. The 
Safe ty  Board be l ieves  t h a t  the Federal  Aviation Administration should 
t a k e  a c t i o n  t o  preclude the p o s s i b i l i t y  of s i m i l a r  f a i l u r e s .  

Inves t iga t ion  a l s o  d isc losed  

The a i r c r a f t  departed S tap le ton  I n t e r n a t i o n a l  Airport  a t  1941 
m . s . t . ,  on a scheduled passenger f l i g h t  t o  Aspen, Colorado. When the 
landing gear handle w a s  lowered f o r  landing a t  Aspen, the main gear 
pos i t i on  l i g h t s  ind ica ted  "green" (down) and t h e  nose gear p o s i t i o n  
l i g h t  ind ica ted  " i n  t r ans i en t "  (unsafe) .  The p i l o t s  recycled t h e  gear 
and accomplished a l l  of t h e  DASH 7 f l i g h t  manual emergency landing gear 
extension procedures; however, the nose gear remained up. 

The a i r c r a f t  re turned to t h e  Denver area;and after the p i l o t s  

The passengers were b r i e fed  f o r  an emergency landing,and t h e  air-  
consul ted wi th  company o f f i c i a l s ,  a dec is ion  was made t o  land nose gear 
up. 
c r a f t  w a s  landed a t  S tap le ton  I n t e r n a t i o n a l  Airport  a t  2220 m . s . t .  

- The i c e  and s l u s h  accumulation i n  the nose wheel w e l l  came from 
snow and s l u s h  covered taxiways and runways a t  a i r p o r t s  where t h e  air- 
c r a f t  had operated earlier in t h e  day. 
accurhulation of i c e  and s lush  observed on p r e f l i g h t  d i d  no t  appear to be 
s i g n i f i c a n t .  

The p i l o t s  s t a t e d  tha t  the 

The a i r c r a f t  was moved from t h e  runway t o  a hanger and 
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placed on j acks .  
normal and emergency systems with no mechanical f a i l u r e s  o r  discrep-  
ancies noted. 
f a i l e d  t o  extend because of ice which had f rozen  t h e  gear doors in t h e  
closed p o s i t  ion. 

The landing gear w a s  cycled repeatedly using t h e  

The inves t iga t ion  team concluded t h a t  t h e  nose gear 

The Safe ty  Board's i nves t iga t ion  a l s o  found two other  means by 
which t h i s  inc ident  might have been prevented: 

(1) The o r i g i n a l  design of t h e  DASH 7 permitted t h e  nose gear  
A k i t  was provided by doors  t o  remain open when t h e  nose gear  was down. 

DeHavilland i n  t h e  f a l l  of 1978 t o  modify t h e  system t o  c l o s e  the nose 
gear  doors  a f t e r  t h e  nose gear w a s  extended. The modif icat ion was 
s p e c i f i c a l l y  designed t o  prevent ice and s l u s h  from accumulating in the 
nose wheel w e l l  during ground operat ion.  On t h e  accident  aizcraft t h e  
hydraul ic  ac tua to r  f o r  t h e  nose gear door sequencing system developed a 
l e a k  on February 10, 1979. (DASH 7 ' s  manufactured before  serial No. 13 
do no t  have such a system.) 
"required" item and replacement p a r t s  were no t  ava i l ab le ,  t h e  system was 
disabled  and t h e  a i r c r a f t  continued i n  serv ice .  

Since t h e  sequencing system was not a 

The Safe ty  Board be l ieves  that t h e  sequencing nose gear  door system 
would have prevented i c e  and s l u s h  from enter ing  the wheel w e l l  had it 
been i n s t a l l e d  and opera t iona l .  Therefore, t h e  sequencing door system 
should be  i n s t a l l e d  on a l l  DASH 7 a i r c r a f t  and should be ope ra t iona l  f o r  
a l l  f l i g h t s  where ice and snow might poss ib ly  accumulate i n  the nose 
wheel w e l l .  

During t h e  inves t iga t ion ,  Rocky Mountain Airways execut ives  agreed 
that t h e  sequencing nose gear system should be mandatory equipment f o r  
f l i g h t  opera t ions  on snow o r  s l u s h  covered runways o r  i n  i c i n g  condi- 
t i o n s .  A s  a r e s u l t ,  Rocky Mountain Airways immediately i n s t i t u t e d  
changes i n  i t s  maintenance program. 

( 2 )  The DASH 7 a i r c r a f t  has an emergency cabin  p re s su r i za t ion  
outflow valve located i n  t h e  nose wheel w e l l  which i s  used as a backup 
t o  t h e  normal automatic p re s su r i za t ion  outflow va lves  i n  the a f t  p a r t  of 
the aircraft and f o r  anergency smoke e l imina t ion  from the cabin.  
p i l o t s  c o n t r o l  the valve manually;and, i f  opened i n  f l i g h t ,  heated cabin  
a i r  w i l l  flow i n t o  t h e  nose wheel w e l l  and may m e l t  any accumulation of 
ice. This  mel t ing of ice could al low t h e  nose gear doors t o  open. This  
procedure i s  not  in t h e  DASH 7 f l i g h t  manual o r  any o the r  publ ica t ion .  

The 
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The Safe ty  Board be l ieves  that t h e  emergency procedures sec t ion  of 
t h e  DASH 7 f l i g h t  manual should be revised t o  include procedures f o r  
opening t h e  emergency outflow va lve  i f  i c e  accumulation i s  suspected. 
Rocky Mountain Airways revised i t s  DASH 7 emergency procedures c h e c k l i s t  
t o  include such a procedure. 

I n  view of t h e  above, t h e  National Transportat ion Safe ty  Board 
recommends t h a t  t h e  Federal Aviation Administration: 

I s s u e  an Airworthiness Di rec t ive  t o  r e q u i r e  that 
sequencing nose gear doors are i n s t a l l e d  on a l l  DASH 7 
a i r c r a f t  and t o  r equ i r e  tha t  t h e  sequencing nose gear 
door systems be opera t iona l  f o r  a l l  f l i g h t s  during which 
i c e  or snow could accumulate i n  t h e  nose wheel w e l l .  
(A-79-58) (Class I -- IJrgent Action) 

Review and revise a s  necessazy t h e  a i r c r a f t  emergency 
procedures sec t ion  of t h e  DASH 7 f l i g h t  manual t o  include 
information on use of t h e  emergency cabin p r e s s u r i z a t i o n  
outflow va lve  t o  d i v e r t  warm cockpit  a i r  to t h e  nose gear 
wheel when i c ing  i s  suspected. (A-79-59) (Class I -- 
Urgent Action) 

K I N G ,  Chairman, DRIVER, Vice Chairman, a 
conctrred i n  these recommendations. 

embers , 
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