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F i l e  No. 3-0033 

NATIONAL TRANSFORTATION SAFETY BOARD 
WASHINGTON, D. C. 20591 

AIRCRAFT ACCIDENT REPORT 

ROCKY MOUNTAIN AIRWAYS, INC.  
AERO COMMANDER 680V. N6359U 

JANUARY 22, 1970 
ASPEN, COLORADO 

SYNOPSIS 

Rocky Mountain Airways, Inc., F l i g h t  1 0 ,  Aero Commander 
68C!V, N6359U, crashed a t  approximately 0806 mountain standard 
time, January 22 ,  1 9 7 0 ,  near Aspen, Colorado. While t h e  a i r c r a f t  
was i n  a l e f t  t u r n ,  it s t r u c k  obs t ruc t ing  high t e r r a i n  during a 
go-around a f t e r  t h e  p i l o t  discontinued an approach t o  land on 
Runway 15 a t  Sardy F ie ld ,  Aspen, Colorado. Eight persons, seven 
passengers and the  p i l o t ,  were aboard. All received f a t a l  
i n ju r i e s .  The a i r c r a f t  was destroyed by ground impact. 

The National  Transportat ion Safety Board determines t h a t  the 
probable cause of t h i s  accident  was t h e  p i l o t ' s  devia t ion from 
t h e  company's informal go-around procedure f o r  Sardy Fie ld .  It 
was necessary f o r  t h e  p i l o t  t o  make a go-around because t h e  
a i r c r a f t  was t o o  high on a s t r a igh t- in  approach. The execution 
of t he  go-around was hindered by ice accumulation on t h e  wind- 
shie ld ,  which obscured obst ruct ing t e r r a i n  i n  t h e  maneuvering 

was inadequate s ince  it d i d  not  provide a go-around procedure 
area. The Board f u r t h e r  f i nds  t h a t  t h e  company operat ions  manual 

fo r  t h i s  s p e c i f i c  a i r p o r t .  

Federal Aviation Administration regarding ice protect ion f o r  a l l  
a i r c r a f t  operat ing i n  known ic ing  condi t ions  and reaf f i rms  t h a t  
a l l  such a i r c r a f t  should be equipped w i t h  de ic ing  andlor a n t i -  
ic ing  equipment meeting the requirements of Pa r t  25. 

The Board r e f e r s  t o  previous recommendations made t o  t h e  
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1.1 History of t h e  F l i q h t  

Rocky Mountain Airways, Inc. ,  F l i g h t  10 ,  an Aero Commander 

Colorado, about  0711 m . s . t .  L/ on January  22,  1970, for Sardy 
680V, Aerol iner ,  N6359U, depar ted  stapleton Ai rpo r t ,  Denver, 

F i e ld ,  Aspen, Colorado. The f l i g h t  was a scheduled a i r  t ax i  
f l i g h t ,  o p e r a t i n g  under the p rov i s ions  of Part 135 of t h e  Federa l  
Aviat ion Regulat ions .  2/ F l i g h t  1 0  was c l e a r e d  from Denver t o  
Aspen, i n  accordance wiTh an Ins t rument  F l i g h t  Rules  (IFR) Center  
S tored  F l i g h t  Plan.  21 (See Appendix D. )  

According t o  t h e  A i r  Route Traff ic  Cont ro l  Center  (ARTCC) 
t r a n s c r i p t  of communications wi th  F l i g h t  1 0 ,  a f t e r  t a k e o f f ,  t h e  
f l i y h t  w a s  c l e a r e d  t o  c l imb  t o  17,000 f e e t  a l t i t u d e .  The p i l o t  
r epo r t ed  reach ing  17,000 feet  a t  0723:55. 

A t  0731:50, F l i g h t  1 0  was ope ra t ing  i n  c louds  and t h e  p i l o t  
reported l i g h t  rime ic ing .  When he was pass ing  Sandstone r /  a t  

t h e  f l i g h t  was c l e a r e d  for a descen t  t o  14,000 feet. A t  0746:45, 
0745:55, t h e  p i l o t  r eques t ed  a lower a l t i t u d e  and, a t  0745:55, 

the pilot r epo r t ed  t h a t  F l i g h t  1 0  was s t i l l  i n  t h e  c louds  and 
t h a t  t h e  a i r c r a f t  was "picking upto l ight- to-moderate  clear ice. 
The 0756 r a d a r  p o s i t i o n  of F l i g h t  10  was 8 miles sou th  of Eagle, 
colorado.  

A t  0757, Denver ARTCC c l e a r e d  F l i g h t  10 for a Carbondale 
beacon approach t o  Sardy F i e l d ,  Aspen, Colorado, w i t h  i n s t r u c-  
t i o n s  f o r  the p i l o t  to report over Carbondale t h a t  he was either 
execut ing  a missed-approach S /  or cance l ing  h i s  IFR' f l i g h t  plan.  

0759. H e  reported that t h e  f l i g h t  had broken o u t  i n t o  t h e  clear 
The p i l o t  of F l i g h t  10 cance l l ed  h i s  IFR f l i g h t  p l a n  a t  

a t  11,400 feet. 

t h e  Sardy F i e l d  Tower. A t  t h i s  time he r e p o r t e d  t h e  f l i g h t  was 7 
miles nor thwest  of t h e  airport.  F l i g h t  1 0  was c l e a r e d  by t h e  
tower c o n t r o l l e r  t o  make a s t r a i g h t - i n  approach t o  Runway 15. 
The p i l o t  r eques t ed  Aspen weather in format ion  and w a s  f u rn i shed  
t h e  0700 r e p o r t e d  weather for Sardy F i e l d  which was: par t ia l  
obscura t ion ,  3,000 f e e t  s c a t t e r e d ,  e s t ima ted  5,000 overcast, 8 
miles v i s i b i l i t y ,  very  l i g h t  snow, temperature 300 F., dew p o i n t  
280 F., wind calm, altimeter s e t t i n g  30.12 inches .  

About 0800, t h e  p i l o t  reques ted  landing  i n s t r u c t i o n s  from 

miles west of t h e  a i r p o r t  t o  lose a l t i t u d e .  A t  0803, t h e  con- 
t r o l l e r  observed F l i g h t  10 a s  it approached t h e  runway b u t  it 
appeared t o  be h igh  f o r  landing.  S h o r t l y  t h e r e a f t e r ,  t h e  p i l o t  

A t  0802, t h e  p i l o t  advised  t h e  tower t h a t  he would circle 5 
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radioed t h a t  he would circle to  land.  He s a i d  he had ice on t h e  
windshield. The c o n t r o l l e r  acknowledged t h e  p i l o t ' s  i n t e n t i o n s  
and advised  h i m  t h a t  h i s  p o s i t i o n  was I t just  east" of  t h e  thresh- ' 

began a l e f t  t u r n  t o  a n o r t h e a s t e r l y  heading. A t  0806, while  it 
old  of Runway 15. The p i l o t  acknowledged t h i s  advisory  and t h e n  

of t h e  t h r e s h o l d  of Runway 15. 
was still t u r n i n g  l e f t ,  F l i g h t  1 0  s t r u c k  r i s i n g  t e r r a i n  n o r t h e a s t  

Several persons  wi tnessed  t h e  go-around and/or t h e  crash of 
F l i g h t  10 .  Most of t h e s e  wi tnesses  agreed that t h e  p i l o t  

approached t h e  end of Runway 15. The t u r n  was continuous,  as was 
i n i t i a t e d  t h e  go-around wi th  a l e f t  t u r n  as the a i r c r a f t  

t h e . e n g i n e  no i se ,  u n t i l  t h e  a i r c r a f t  s t r u c k  t h e  mountain r i d g e  
loca ted  th ree- four ths  of  a mile n o r t h e a s t  o f ,  and about  0pposit.e 
t h e  t h r e s h o l d  of  Runway 15. The a i r c r a f t  appeared t o  climb 
s l i g h t l y  dur ing  t h e  i n i t i a l  part of t h e  t u r n ,  level o f f  and t h e n  
descend s l i g h t l y  b e f o r e  it crashed  on t h e  r idge .  

whi le  t h e y  were t r a v e l i n g  on t h e  McClain F l a t s  Road east of  t h e  
a i r p o r t .  The a i r c r a f t  was i n  a l e f t - c l i m b i n g  t u r n  and t h e  l and ing  
gear  was up. One of  t h e s e  wi tnesses  e s t ima ted  t h a t  t h e  ang le  of 
t h e  bank w a s  45O and s a i d  t h a t  it inc reased  to  almost vertical 
j u s t  before t h e  a i r c r a f t  s t r u c k  t h e  ground. Both wi tnesses  
thought t h e  a i r c r a f t  appeared heavy dur ing  t h e  cl imb and t h a t  it 
was l o s i n g  a l t i t u d e  be fo re  impact. One of t h e s e  wi tnesses  
desc r ibed  t h e  weather cond i t ions  a s  f r e e z i n g  r a i n  wi th  i c i n g  on 
t h e  automobile 's  windshield.  (Witnesses Nos. 3 and 4, Appendix 
D. ) 

Two wi tnesses  observed t h e  a i r c r a f t  from t h e i r  automobile 

Other  wi tnesses  desc r ibed  t h e  weather a s  Insnowing l i g h t l y  
with f i n e  f l a k e s , "  and " q u i t e  a b i t  of s l e e t- t y p e  snow.It 

One wi tness  observed t h e  go-around and c r a s h  o f  F l i g h t  1 0  

nor th  of t h e  a c c i d e n t  site. (Witness No.  2 ,  Appendix D.) H e  s a i d  
from h i s  res idence ,  which w a s  l o c a t e d  approximately 1,000 f e e t  

t h a t  t h e  a i r c r a f t ' s  ang le  of  climb was f a i r l y  shallow, the air-  
plane d i d  n o t  seem t o  be going very  f a s t ,  and, as it made a long 
sweeping t u r n  toward him, he could see t h a t  t h e  l and ing  l i g h t s  
were burning. 6 /  He s a i d  t h i s  t u r n  was no t  h u r r i e d  or sharp ,  bu t  
it seemed to  be a cl imbing t u r n  and, a f t e r  t h e  t u r n  was 
completed, t h e  a i r c r a f t  appeared t o  be on a nor th- nor theas t  
course,  a t  a ve ry  low a l t i t u d e .  H e  s a i d  t h a t  t h e  ground and t h e  
a i r c r a f t  seemed t o  be c l o s i n g  t o g e t h e r  r a p i d l y  bu t  t h a t  he could  
n o t  determine whether t h e  a i r c r a f t  was s i n k i n g  or i f  t h e  ra te  of  
c l imb was i n s u f f i c i e n t  f o r  t h e  upslope g r a d i e n t  of t h e  t e r r a i n  i n  
t h e  d i r e c t i o n  o f  f l i g h t .  H i s  impression was t h a t  t h e  p lane  was 
climbing. He s a i d ,  *'The plane! d i d  n o t  change its heading or 
ang le  of a t t a c k .  It  f l ew unwavering on a c o l l i s i o n  course with 
t h e  h i l l s i d e ,  and t h e  Murray's house i n  p a r t i c u l a r .  J u s t  as it 
seemed that it might c r a s h  i n t o  t h e  house, it suddenly dropped 
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out of t h e  sky. H e  s a i d  it was very c lo se  t o  t he  Murray's 
house but  t h a t  it was high enough f o r  him t o  see  it pancake; it 

Murray's house was about 1 , 0 0 0  f e e t  t o  t he  south of where he was 
did  n o t  f a l l  o f f  on one wing or nose down. He est imated t h e  

standing. 

I 

corner of t he  Murray's residence. 
The a i r c r a f t  made i n i t i a l  ground contact  near t h e  northwest 

- 7/ t 
t he  
The 

The accident  site was a t  an e l eva t ion  of 8 ,020 f e e t  m . S . l . ,  
:hree-fourths of a mile from Runway 15, opposite a po in t  on 

magnetic heading from t h e  runway threshold t o  t h e  accident  
runway approximately 1 ,000 f e e t  southeast  of t h e  threshold.  

s i t e  was 072O. 

1 . 2  mjggies t o  Persons 

-- I n j u r i e s  --- crew ----- Passengers -- 
'e F a t a l  k 1 7 

Nonfatal 0 0 

None 0 0 

1 . 3  Damaqe t o  A i r c r a f t  

The a i r c r a f t  was destroyed by impact. 

Other  

0 

n 

1 . 4  Other Damage 

An automobile parked near a p r iva t e  residence and the  wooden 
re ta in ing  wall i n  f r o n t  of the residence were damaged subs t an t i a l l y .  

1 .5  C r e w  Information 

f l i g h t .  (For d e t a i l e d  crew information, see Appendix B.) 

1 . 6  A i r c r a f t  Informatiog 

The p i l o t  was properly c e r t i f i c a t e d  and qua l i f i ed  f o r  th is  

cable  Federal Aviation Administration and company regulat ions .  The 
weight and balance were within limits a t  takeoff  and a t  t h e  time 
of the  accident. 

The a i r c r a f t  had been maintained i n  accordance w i t h  app l i -  

The a i r c r a f t  had been fueled w i t h  av i a t i on  kerosene. (For 
add i t i ona l  a i r c r a f t  information, see  Appendix C.) 
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1.7 Meteoro logica l  Informat ion 

Surface weather obse rva t ions  f o r  Aspen, Colorado. on t h e  
day t h a t  t h e  a c c i d e n t  occurred were, i n  part, as fol lows:  

0700 Pa r t i a l '  obscura t ion ,  3,000 s c a t t e r e d ,  e s t ima ted  5,000 
ove rcas t ,  8 miles, very  l i g h t  snow 300 F., 280 F., 
calm, 30.12 inches .  g/ 

---- 0800 P a r t i a l  obscura t ion ,  3,000 s c a t t e r e d ,  e s t ima ted  5,000 
overcast, 8 miles, l i g h t  snow, 31° F., 290 F . ,  calm, 
30.11 inches .  

0807 Spec ia l ,  p a r t i a l  obscura t ion ,  3,000 o v e r c a s t ,  
5 miles l i g h t  snow, 1900 4 knots ,  30.17 inches.  

The Avia t ion  Area Forecas t  i s sued  by t h e  Weather Bureau 
Forecast O f f i c e  a t  Denver, Colorado, a t  0545, v a l i d  0600 t o  1800, 

I. inc luded a f o r e c a s t  of l i g h t  i c i n g  wi th  chance of moderate i c i n g  
rr i n  c louds  above t h e  f r e e z i n g  l e v e l .  The f r e e z i n g  l e v e l  was 

g e n e r a l l y  6,000 t o  8,000 f e e t  m.s .1 .  

Rocky Mountain Airways, Inc. ,  F l i g h t  1 2 ,  a DHC-6-300 Twin 
Otter a i r c r a f t ,  a r r i v e d  a t  Sardy F i e l d ,  Aspen, Colorado, about  

Aspen p o r t i o n  o f  t h e  f l i g h t  was conducted i n  v i s u a l  f l i g h t  
0820, from Denver a f t e r  a s t o p  a t  Eagle, Colorado. The Eagle t o  

cond i t ions ,  via t h e  Carbondale r a d i o  beacon a t  an  a l t i t u d e  of 
9,500 f e e t .  The p i l o t  of F l i g h t  12 d i d  n o t  encounter  i c i n g  
c o n d i t i o n s  on t h i s  l e g  of t h e  f l i g h t  b u t  s a i d  t h a t  t h e  a i r c r a f t  
accumulated between 1 112  and 2 i nches  of rime ice a t  16,000 f e e t  
i n  t h e  v i c i n i t y  of Sandstone while  e n  r o u t e  Denver t o  Eagle. 

1.8 Aids t o  Navisa t ion  

The company-owned n o n d i r e c t i o n a l  radio beacon (NDB) l o c a t e d  
a t  Carbondale, Colorado, is t h e  IFR c l e a r a n c e  limit f o r  f l i g h t s  
inbound t o  Aspen's Sardy F ie ld .  The minimum IFR a l t i t u d e  over 
t h e  beacon is 10 ,800  f e e t  m.s.l. ! 

The magnetic heading from Carbondale t o  Sardy F i e l d  is 1170: 
t h e  d i s t a n c e  is 17 miles. 

There a r e  no n a v i g a t i o n a l  a i d s  i n s t a l l e d  between t h e  

t h i s ,  company procedures  r e q u i r e  inbound IFR f l i g h t s  t o  e s t a b l i s h  
Carbondale beacon and s a r d y  F ie ld ,  or on Sardy F ie ld .  Because of 

v i s u a l  f l i g h t  c o n d i t i o n s  a t  or above 10,800 f e e t  m . s . l . ,  or 
execute  a missed-approach a t  Carbondale. s/ Since t h e r e  is no  
a i r p o r t  a t  Carbondale, t h e  f l i g h t  would have t o  proceed t o  a n  
a l t e r n a t e  d e s t i n a t i o n  i f  a missed-approach w e r e  executed. 

1 . 9  communications 

There were no communications d i f f i c u l t i e s .  
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1 . 1 0  Aerodrome and Ground Facilities 

northwest  of Aspen, Colorado. The a i r p o r t  i s  loca t ed  i n  a 
mountain v a l l e y ,  a t  an e l e v a t i o n  of 1 , 1 9 4  f e e t  above sea l e v e l .  

t e r r a i n .  
The v a l l e y  is narrow and surrounded by s t e e p l y  r i s i n g  h igher  

P i t k i n  County A i r p o r t  (Sardy F i e l d )  is l o c a t e d  3 miles 

Sardy F i e l d  has a s i n g l e  runway. It  i s  6,000 f e e t  long, 60  
f e e t  wide, a s p h a l t  su r faced ,  and o r i e n t e d  15O0 to  3300. Due t o  
t h e  hazardous t e r r a i n  environment, a l l  l and ings  are made on 
Runway 15 and t a k e o f f s  a r e  from Runway, 33 u n l e s s  p r i o r  arrange-  

o p e r a t e s  dur ing  d a y l i g h t  hours only. 
ments are made with t h e  c o n t r o l l i n g  a u t h o r i t y .  The c o n t r o l  tower 

1-11 -I ----------- F l i g h t  Recorders 

, N6359U d i d  n o t  have a f l i g h t  r ecorder  o r  a c o c k p i t  vo ice  
r e c o r d e r  i n s t a l l e d  and none was requ i red .  

1 .12  Wreckaqe 

N6359U made i n i t i a l  ground c o n t a c t  wi th  its l e f t  wing t ip  
and lower f u s e l a g e  wh i l e  on a heading of 340° magnetic. There 
were shallow gouge marks i n  t h e  snow-covered ground a t  t h i s  
p o i n t .  The t e r r a i n  s loped  downward 13.5O a t  r i g h t  ang l e s  t o  the 
i n i t i a l  l i n e  of c o n t a c t .  A t  t h i s  p o i n t  t h e  bank ang le  of the 
a i r c r a f t  was approximately 3 3 O .  The a i r c r a f t  s l i d  forward 60 
feet from t h e  i n i t i a l  impact po in t ,  and it was then  p r o j e c t e d  160 
f e e t  a c r o s s  a s l i g h t  depress ion  be fo re  it made primary c o n t a c t  
w i t h  t h e  ups lope  of an embankment and came t o  rest 1 6  f e e t  
beyond. 

I 

p r o p e l l e r ,  t h e  e n t i r e  a i r c r a f t  s t r u c t u r e  was accounted f o r  a t  t h e  
scene . 

Except f o r  a t i p  broken from one blade of t h e  r i g h t  

The windshield a n t i - i c e r  a l c o h o l  tank was rup tu red  and 
empty. The t ank  f i l l e r  cap  was i n  p lace .  The l i n e s  a t  the 
bottom of t h e  t a n k  were broken and had s e p a r a t e d  from t h e  tank.  

noted: 
The c o c k p i t  a r e a  was heav i ly  damaged b u t  t h e  fo l lowing were 

Landing g e a r  selector 

F l a p  selector 

P r o p e l l e r  c o n t r o l s  

UP 

P o s i t i o n  undetermined due t o  

posj 
The 
f ron 

damage. 
mine 

Full forward, r i g h t  bent  
over  left 
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.O 

L e f t  t h r o t t l e  

Right  t h r o t t l e  

I g n i t i o n  swi tches  

Generator swi tches  

Firewall s h u t o f f  switches 

Fuel  i n t e r c o n n e c t  (cross 
feed) 

Fuel  v a l v e s  

I g n i t i o n  o v e r r i d e  

P i l o t ' s  a l t i m e t e r  
% 

C o p i l o t ' s  a l t i m e t e r  

P N l O l  compass (RMI) t y p e  

windshield a l c o h o l  switch 

Deicer boot swi tch  

Engine i n l e t  a n t i - i c i n g  
switches 

Left exhaus t  gas  temp. (EGT) 

R igh t  EGT 

F u l l  forward 

F l i g h t  i d l e  

On 

on 

Both open 

Off 

Both on 

Normal 

S e t t i n g  30.12, hands missing 

S e t t i n g  30.02, 8,160 feet  
i n d i c a t e d  

3410 

Off w i t h  t o g g l e  ben t  toward 
low p o s i t i o n .  T h i s  panel  
t o r n  from mount. 

Off p o s i t i o n  

Both on 

4710 C. Instrument  i n t a c t  
w i t h  minor damage. 

4920 C. Instrument  i n t a c t  
with minor damage. 

The lef t  main g e a r  and nose g e a r  were i n  t h e  r e t r a c t e d  
p o s i t i o n  with t h e  doors  c losed .  The r i g h t  main gea r  was extended. 
The r i g h t  l a n d i n g  gea r  doors  and the r i g h t  n a c e l l e  were separa ted  
from t h e  main s t r u c t u r e .  

mined due t o  e x t e n s i v e  damage t o  t h e  a i r c r a f t .  
The p o s i t i o n  of t h e  wing f l a p s  a t  impact could no t  be d e t e r -  
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1.13 ais 
F i r e  d i d  n o t  occur .  

1 . 1 4  Surv iva l  Aspects 

Th i s  a c c i d e n t  was nonsurvivable.  

1.15 Tests and Research 

1.15.1 Propuls ion  System 

Commander 680V. N6359U, Turboprop Engine Model TPE331-43A. 

Ai research  Manufacturing Company of Arizona, Phoenix, Arizona, 
s e r i a l  Nos. P-61087C and P-61123, was conducted by t h e  Board a t  

on February 3, and 4 ,  1970. The p r o p e l l e r s  were disassembled 
anq in spec t ed  by G-ttosen P r o p e l l e r  Serv ice ,  Inc.,  o f  Phoenix, 
Arikona. The engine  and p r o p e l l e r  teardowns were witnessed 
by r e p r e s e n t a t i v e s  o f  t h e  Nat iona l  T ranspor t a t i on  Safe ty  
Board and the F e d e r a l  Avia t ion  Adminis t ra t ion.  A repre-  
s e n t a t i v e  of Hamilton Standard Company a s s i s t e d  i n  t h e  dis- 
assembly and i n s p e c t i o n  o f  t h e  p r o p e l l e r s .  

A Propuls ion System Teardown Inspec t ion  of Aero 

a. Powerplants 

tests, excep t  t h o s e  damaged by impact  t o  t h e  e x t e n t  t h a t  t e s t i n g  
A l l  engine components of  each engine  r ece ived  o p e r a t i o n a l  

was impossible .  Most of t h e  components tested met o p e r a t i o n a l  

no t  meet o p e r a t i o n a l  requirements  were determined t o  have been 
requirements.  The d e v i a t i o n s  from normal i n  t h o s e  which d i d  

caused by impact  damage. 

b. Propellers 

The p r o p e l l e r s  of both  engines  were disassembled and in spec t ed  
and no evidence of preimpact  malfunct ion or f a i l u r e  w a s  found. 
The damaged c o n d i t i o n  of t h e  p r o p e l l e r  hub and b l ades  precluded 
any d e f i n i t e  f i n d i n g s  a s  t o  t h e  b l ade  angle  of e i t h e r  p r o p e l l e r  
a t  t h e  time of impact. 

1.15.2 Enqine Ins t ruments  

The two damaged BH185R-71 Autotemp I n d i c a t o r s  were 
examined by Howell Ins t ruments ,  I nc . ,  F o r t  Worth, Texas. 

Before power was a p p l i e d  t o  t h e  u n i t s ,  t h e  fol lowing 
in format ion  w a s  noted: 

a. Right  Engine I n d i c a t o r  (EGT - Exhaust G a s  Temperature) 

cou, 
aPP 

tes. 

Unl< 

d i t ;  
w e r c  

4710  
(sha 

hers 

1.15, 

wi th  
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1. D i g i t a l  counte r  r ead  492O 

2. Connector pu l l ed  loose from rear cove r  b u t  w i r ing  
w a s  i n t a c t .  

b. Left Engine I n d i c a t o r  (EGT) 

1. Dia i ta l  counte r  read  471O C. 

2. Case b e n t  s l i g h t l y  about  2 i nches  behind d i a l .  

3. Connector pushed i n t o  r e a r  cover about  one- 
q u a r t e r  inch.  

When 115 v o l t s  400 c y c l e s  per second ( c . P . s . )  power was 
appl ied,  t h e  u n i t s  responded normally t o  a c a l i b r a t e d  thermo- 
couple i n p u t  s i g n a l  and bo th  u n i t s  opera ted  normally through a 
t es t  range  of 1 0 0 0  C .  t o  1,1000 C. 

The d i g i t a l  coun te r  i n  t h e s e  u n i t s  w i l l  n o t  change r ead ing  
un le s s  115 v o l t s  400 C.P.S. power is app l i ed .  

d i t i o n s  e x i s t i n g  a t  t h e  time of t h e  acc iden t .  The computations 
were based on t h e  fo l lowing  f igu re s :  

The manufacturer  computed engine  horsepower under t h e  con- 

A l t i t u d e  7,800 fee t  

Temperature 310 F. (stat ic)  

Airspeed 120 kno t s  

Engine speed 100 pe rcen t  r.p.m. 

4710 C. and 492O C., t h e  horsepower should have been 310 s .hp 
( s h a f t  horsepower) and 348 s.hp, r e s p e c t i v e l y .  

A t  t h e s e  c o n d i t i o n s  t h e y  found t h a t  a t  t h e  EGT read ings  of 

Add i t i ona l  computations produced t h e  fo l lowing  estimated 
horsepowers: 

Maximum Continous Power 5500 C. EGT. 41C s.hp/eng. 

Takeoff power 5760 C. EGT, 452 s.hp/eng 

1.15.3 Aircraft Svstems 

a -  -___--__-____-___ Windshield Anti-ice System --- 
The aircraft  windshield ,  l e f t  s i d e  on ly ,  was equipped 

wi th  a n  e x t e r n a l  a l c o h o l  a n t i - i c i n g  system. lo/ T h i s  system 
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i nc ludes  an e l e c t r i c - d r i v e n  pump and a 3- gallon t a n k  i n s t a l l e d  

pump t o  a spreader  bar loca t ed  on t h e  f u s e l a g e  j u s t  forward 
i n  t h e  r i g h t  eng ine  nace l l e .  Appropr ia te  plumbing connec ts  t h e  

of t h e  p i l o t ' s  windshield.  When f u l l y  s e rv i ced ,  t h e  t a n k  ho lds  
s u f f i c i e n t  f l u i d  f o r  87.5 minutes of o p e r a t i o n  a t  a minimum flow 

maximum flow of 2.92 g.p.h. 
rate of 2.06 g a l l o n s  p e r  hour (g.p.h.) and 61.8 minutes a t  a 

The pump was removed from t h e  wreckage and bench-checked. 
An e l e c t r i c a l  source  of 28 v o l t s  1.5 amperes was a p p l i e d  and t h e  
pump f low c u t  i n  a t  1 4  p . s . i .  A maximum f low rate of 2 .9  g.p.h. 
was obta ined wi thout  a f low r e g u l a t o r .  When f l u i d  flow was 
restricted, t h e  pump developed 60 p.s . i .  The pump was found t o  be 
ope ra t iona l .  

The a l c o h o l  t a n k  had been f i l l e d  be fo re  F l i g h t  1 0  depar ted  
D p v e r  . 

k b. Windshield Defossinq 

Windshield defogging u t i l i z e s  h o t  a i r  from t h e  cab in  
h e a t e r  system. 

N o  ev idence  or preimpact  f a i l u r e  or malfunct ion was found. 
Fuel was found i n  t h e  hea t e r .  When power was a p p l i e d  t o  t h e  
i g n i t e r  u n i t ,  t h e  i g n i t e r  plug produced a s u s t a i n e d  arc. 

The cab in  h e a t e r  was disassembled and bench- tested.  

1.15.4 A i r c r a f t  Performance Tests 

a. Computer Performance 

manufacturer  were used i n  an  attempt t o  determine t h e  n a t u r e  of 
Performance c a l c u l a t i o n s  conducted for t h e  Board by t h e  

t h e  t e r m i n a l  maneuver of  N6359U. These c a l c u l a t i o n s  showed t h a t ,  
wi th  g e a r  and f laps r e t r a c t e d  and a t  a power s e t t i n g  commensurate 
wi th  t h e  EGT r ead ings  of 4720 C. and 4920 C., t h e  a i r c r a f t  should 

by a c o n s i d e r a b l e  margin, i f  a 170° cl imbing l e f t  t u r n  had been 
have been a b l e  t o  clear t h e  t e r r a i n  a t  the site of t h e  a c c i d e n t  

i n i t a t e d  a t  a p o i n t  s h o r t  of and 300 feet over  t h e  end of Runway 
15. 

b. F l i q h t  Test Performance 

Adminis t ra t ion personne l  conducted f l i g h t  tests on February 9 ,  
Nat ional  T ranspor t a t i on  Sa fe ty  Board and Fede ra l  Avia t ion  

197C1, i n  t h e  Denver, Colorado, a rea .  An Aero Commander, Model 

of N6359U, was used. The tests were performed s p e c i f i c a l l y  t o  
690V, with  performance parameters  e s s e n t i a l l y  t h e  same as t h o s e  

determine what combination of bank angle ,  f l a p  s e t t i n g ,  and power 

aPl 
of 

th t  

tu1 
te 6 

f 1: 
a i r  
anc 

rerr 
t h r  
O f  

or . 
t u r ~  
gail 

7,8( 
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170'  
ga i r  
m i  l e  

1 . 1 6  

P i t k  
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den t  
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a p p l i c a t i o n  would produce an e s s e n t i a l l y  l e v e l  t u r n ,  t h e  d iameter  
of which would be t h r e e- q u a r t e r s  of a mile or less. 

t h e  t e s t  a i r c r a f t  was flown a t  a comparable gross weight. A l l  
test  r u n s  were started a t  7,800 f e e t .  The o u t s i d e  a i r  tempera- 
t u r e  was 36O F. a t  8 ,000  feet. Four r u n s  were made a t  v a r i o u s  
f l a p  and power s e t t i n g s ,  and bank ang le s .  However, once t h e  
a i r c r a f t  w a s  e s t a b l i s h e d  i n  a t u r n ,  t h e  f l ap  s e t t i n g ,  bank angle ,  
and p o w e r  s e t t i n g  remained c o n s t a n t  throughout t h e  tu rn .  

To s imu la t e  t h e  c o n d i t i o n s  t h a t  e x i s t e d  on January 22, 1970, 

The r e s u l t s  of t h e s e  tests i n d i c a t e d  t h a t  t h e  a i r c r a f t  would 
remain e s s e n t i a l l y  l e v e l  whi le  t u r n i n g  w i t h i n  a diameter  o f  
t h r e e- q u a r t e r s  of  a mile (with a power s e t t i n g  based upon an  EGT 
of 4710  and 492O)  i f  t h e  fol lowing c o n d i t i o n s  were met: 

Engine r.p.m. 98 p e r c e n t  IAS 120 k t s .  

F l aps  1 /2 Bank Angle li 5 0 

Gear R e t r a c t e d  Engine Ant i- ice  . ,  I 

o r  lower bank angle  produced e i t h e r  cl imbing t u r n s  of g r e a t e r  
t u r n  r a d i u s  or t u r n s  which r e s u l t e d  i n  cons ide rab le  a l t i t u d e  
gain .  

Other  combinations of a lower f l a p  s e t t i n g ,  and h ighe r  power 

A s imulated balked landing  and go-around was started a t  
7 ,800 f e e t  u s i n g  f l i g h t  manual procedures  (Appendix G) . The 
a i r c r a f t  was flown i n  a c l imb s t r a i g h t  ahead f o r  abou t  one- 
q u a r t e r  of  a mile: a l e f t  s t anda rd  ra te  cl imbing t u r n  

1700  o f '  t u r n .  During t h i s  t u r n ,  1,700 feet  of a l t i t u d e  was 
(approximately 25O bank angle)  was s t a r t e d  and maintained through 

gained and t h e  diameter  of  t h e  t u r n  was s l i g h t l y  more t h a n  1 
mile. 

1 . 1 6  P e r t i n e n t  In format ion  

P i t k i n  County s h e r i f f  who had cons ide rab le  exper ience  wi th  a i r -  
c r a f t  a c c i d e n t s  and was f a m i l i a r  w i t h  a i r c r a f t  a cc iden t  i n v e s t i -  
ga t ing  techniques .  H e  r ece ived  n o t i f i c a t i o n  of the acc iden t  a t  
approximately 0808. He immediately depar ted  Aspen for t h e  acci- 
dent  s i te  and a r r i v e d  a t  t h e  s i te  a t  approximately 0813. H e  d i d  
not  observe any ice on t h e  a i r c r a f t  s t r u c t u r e  or on t h e  wing 
deicer boots. 

The p o s s i b i l i t y  of a i r f r ame  ice w a s  d i s cus sed  w i t h  t h e  

A company p i l o t ,  who flew N6359U i n  mid December of 1969 ,  
repor ted  t h a t  he  encountered "ex t r a  i c i n g  cond i t i ons"  on t h e  
f l i g h t .  H e  used windshield  a l coho l  which w a s  s u c c e s s f u l  u n t i l  
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t h e  a l c o h o l  supply  was dep le ted .  The windshield  i c e d  up and 
restricted h i s  forward v i s i b i l i t y  for t h e  l and ing  a t  Sardy F ie ld .  
He s t a t e d  t h a t  he had e x c e l l e n t  s i d e  v i s i b i l i t y  and t h a t  he used 
a forward l e f t  s l i p  approach wi th  a kickout  a t  t h e  t h r e s h o l d  when 
he made h i s  approach and landing .  H e  f u r t h e r  stated t h a t  t h e r e  
w a s  no malfunct ion i n  t h e  a l c o h o l  and anti- ice system, b u t  t h a t  
t h e  a l c o h o l  supply,  which he  d i d  n o t  check p r i o r  t o  t h e  f l i g h t ,  
was n o t  f u l l  a t  takeoff.  

l and ing  from a l and ing  approach c o n f i g u r a t i o n  t o  be: 
Th i s  company p i l o t  r epo r t ed  h i s  procedure f o r  a balked 

F u l l  power, gear  up, s t r a i g h t  and l e v e l  a t t i t u d e ,  f l a p s  up 
i n  stages. Then t u r n o u t  and climb. 

The company o p e r a t i o n s  manual d i d  n o t  c o n t a i n  i n s t r u c t i o n s  f o r  a 

p ocedures  a t  Aspen, and a t  a l l  o t h e r  s t a t i o n s ,  were inc luded  
6 OV a t  Aspen, Colorado. Company o f f i c i a l s  s t a t e d  t h e  go-around 

i n  t h e i r  procedures by ora l  i n s t r u c t i o n s  t o  a l l  p i l o t s .  
1 alked  l and ing  or VFR go-around procedures  f o r  t h e  Aero Commander 

go-around a t  Sardy F i e l d  he would expec t  t h e  p i l o t  to: 
According t o  t h e  p r e s i d e n t  of Rocky Mountain Airways, for a 

Apply maximum power, re t ract  t h e  gear ,  raise t h e  f l a p s  
t o  t h e  one- quar te r  pos i t i on .  climb s t r a i g h t  ahead down 
t h e  runway a t  110 knots  I A S  ( s i n g l e  engine c l imb speed) ,  
and begin a l e f t  t u r n  when an a l t i t u d e  of 9 ,000 f e e t  
m . s . 1 .  could  be a s su red  on t h e  downwind l e g .  

Subsequent t o  t h e  acc iden t ,  t h e  company r e v i s e d  i ts  opera-  
t i o n s  manual t o  i n c l u d e  missed-approach procedures a t  Aspen, 
Colorado. They a l s o  amended t h e  manual to  d i r e c t  t h a t  company 
p i l o t s  s h a l l  n o t  e n t e r  t h e  t r a f f i c  p a t t e r n  or c o n t r o l  zone a r e a  
of t h e  Aspen a i rpor t  w i t h  a windshield  obscured by ice, f r o s t ,  o r  
foo. The same r e s t r i c t i o n  also app l i ed  t o  a t akeo f f  from Aspen. 

N6359U was n o t  equipped wi th  a windshield  wiper  system. 

The a i r c r a f t  f l i g h t  manual states, “ f l i g h t  i n t o  known i c i n g  
c o n d i t i o n s  p r o h i b i t e d  u n l e s s  a i rc ra f t  i s  i n  compliance wi th  
Se rv i ce  Letter No. 196.11 The s u b j e c t  of t h e  s e r v i c e  l e t t e r  is 
“ F l i g h t  i n t o  known i c i n g  condi t ions .”  Compliance is recommended 
“ a t  Owners d i s c r e t i o n .  

The a i r c r a f t  records i n d i c a t e  t h a t ,  excep t  f o r  a windshield  
w i p e r ,  ice p r o t e c t i o n  equipment was i n s t a l l e d  i n  accordance wi th  

Letter con ta ined  a l i s t  o f  equipment which inc luded  a windshield  
Se rv i ce  Letter No. 196c  da ted  February 12, 1968. The Service 

w i p e r .  
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Company o f f i c i a l s  r e p o r t e d  t h e y  d id  no t  d e s i r e  a windshield 
w i p e r  on t h e  a i r c r a f t .  They asked for and were given (verba l )  
a u t h o r i t y  t o  o p e r a t e  without  it from t h e  FAA p r i n c i p a l  o p e r a t i o n s  
i n s p e c t o r  ass igned t o  Rocky Mountain Airways. The company was 
o p e r a t i n g  t h i s  f l i g h t  under t h e  p r o v i s i o n s  of FAR P a r t  135, A i r  
Taxi Opera tors  and Commercial Opera to r s  of Small A i r c r a f t .  Para- 
graph 135.85 (b) s t a t e s :  

(b) NO p i l o t  may f l y  

(1) Under IFR i n t o  known or f o r e c a s t  l i g h t  o r  moderate 
i c i n g  cond i t i ons ;  or 

(2) Under VFR i n t o  known l i g h t  o r  moderate i c i n g  con- 
d i t i o n s ,  u n l e s s  t h e  a i r c r a f t  has  f u n c t i o n i n g  d e i c i n g  o r  a n t i -  

windshield,  wing, s t a b i l i z i n g  or c o n t r o l  su r f ace ,  and each 
i c i n g  equipment p r o t e c t i n g  each rotor  b lade ,  p r o p e l l e r ,  

a i r speed ,  a l t i m e t e r ,  r a t e  of cl imb,  or f l i g h t  a t t i t u d e  
ins t rument  system. 

% 
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2 . 1  Analys i s  

The i n v e s t i g a t i o n  o f  t h i s  a c c i d e n t  found t h e  aircraft  t o  
have been maintained i n  an  a i rwor thy  cond i t i on ,  and t h e  p i l o t  t o  
have been c e r t i f i c a t e d  and q u a l i f i e d  f o r  t h e  o p e r a t i o n  involved.  

F l i g h t  1 0  depar ted  S t a p l e t o n  Ai rpo r t ,  Denver, Colorado, f o r  
Sardy F ie ld ,  Aspen, Colorado, a t  0710:45. The i n i t i a l  p o r t i o n  of 
t h e  f l i g h t  was conducted i n  accordance wi th  Ins t rument  F l i g h t  
Rules. A t  0723:55, t h e  p i l o t  r epo r t ed  reach ing  17,000 f e e t  
m . s . l . ,  the ass igned  a l t i t u d e .  A t  0731:50, t h e  p i l o t  r e p o r t e d  

t e r e d  l i g h t  t o  moderate i c i n g  and some clear i c i n g  dur ing  a 
l i g h t  rime ice. A t  0746:45, t h e  p i l o t  r epo r t ed  he had encoun- 

descen t  from 17,000 t o  14,000 f e e t .  A t  0759:25, F l i g h t  10 

V i & a l  F l i g h t  Rules.  
rekorted clear o f  c louds  a t  1 1 , 4 0 0  f e e t ,  proceeding t o  Aspen by 

t o  Aspen, t h e  f l i g h t  encountered l i g h t  rime i c i n g  f o r  
approximately 15  minutes and l ight- to- moderate  rime and some 
clear i c i n g  f o r  an a d d i t i o n a l  13  t o  1 4  minutes, fo r  a t o t a l  
exposure of approximately  30 minutes.  

Based on t h e  p i l o t ' s  r e p o r t s  du r ing  t h e  f l i g h t  from Denver 

A t  t a k e o f f ,  t h e  p i l o t  had s u f f i c i e n t  windsh ie ld  a n t i- i c i n g  
a l c o h o l  f o r  86 minutes of  system ope ra t ion .  Used proper ly ,  t h e  

d i t i o n s  of this f l i g h t .  
system would have k e p t  t h e  windshield  ice-free, under t h e  con- 

There a r e  no n a v i g a t i o n a l  f a c i l i t i e s  a t  sa rdy  F ie ld ,  Aspen, 
colorado,  and t h e  limit of t h e  p i l o t ' s  IFR c l e a r a n c e  was t h e  
Carbondale n o n d i r e c t i o n a l  r a d i o  beacon which i s  owned and main- 
t a i n e d  by Rocky Mountain Airways. The minimum descen t  a l t i t u d e  

VFR c o n d i t i o n s  are e s t a b l i s h e d  p r i o r  t o  or upon reach ing  t h i s  
IFR is 10,800 f e e t  m . s . 1 .  over  t h e  Carbondale r a d i o  beacon. If 

a l t i t u d e ,  the f l i g h t  may con t inue  t o  Sardy F ie ld  VFR, for a 
landing.  I f  he does n o t  encounter  VFR c o n d i t i o n s  a t  10,800 f e e t  
over t h e  beacon, the p i l o t  must execute  a missed-approach a t  t h e  
beacon and may n o t  proceed t o  Sardy F ie ld .  

The e l e v a t i o n  o f  Sardy F i e l d  is 7,794 feet  m . s . 1 .  The f i e l d  
is l o c a t e d  1 7  miles from t h e  Carbondale r a d i o  beacon on a mag- 
n e t i c  heading of 117Q. A t  0759:25, t h e  p i l o t  r e p o r t e d  t h a t  he  had 
e s t a b l i s h e d  VFR c o n d i t i o n s  and had "broken ou t "  a t  11,400 feet 
m. s .  1. over  Carbondale. 

as :  P a r t i a l  obscu ra t ion ,  3,000 s c a t t e r e d ,  e s t ima ted  5,000 over-  
c a s t ,  8 miles, l i g h t  snow, 31° F., 290 F., calm, 30.17 inches.  

The 0800 s u r f a c e  weather obse rva t ion  a t  Aspen w a s  r e p o r t e d  
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sky coverage; however, l i g h t  snow w a s  r e p o r t e d  and t h e  f r e e z i n g  
l e v e l  would have been a t  t h e  su r f ace .  Also, a wi tnes s  t r a v e l i n g  
by a u t o  near  t h e  airport reported windshield  i c i n g  a t  t h e  
approximate time of t h e  approach and c r a s h  o f  F l i g h t  1 0 .  

The amount of t h e  obscu ra t ion  was n o t  s p e c i f i e d  i n  t e n t h s  of 

The Avia t ion  Area Forecas t ,  v a l i d  0600 t o  1800, inc luded  a 
f o r e c a s t  of l i g h t  i c i n g  wi th  chance of moderate i c i n g  i n  c louds  
above t h e  f r e e z i n g  l e v e l ,  which was f o r e c a s t  t o  be 6,000 t o  8,000 
f e e t ,  gene ra l ly .  

I n  view o f  t h e  evidence,  t h e  Board b e l i e v e s  t h a t  most l i k e l y  
t h e  p i l o t  of F l i g h t  1 0  p roper ly  handled t h e  en r o u t e  i c i n g  prob- 

The Board a l s o  concludes  t h a t  t h e  p i lo t  i n i t i a t e d  t h e  l and ing  
lem and t h a t  he depa r t ed  from t h e  Carbondale r a d i o  beacon VFR. 

c h e c k l i s t  a f t e r  he reached a p o i n t  about  5 t o  7 miles nor thwest  
of Runway 15, s i n c e  he had t h e  airport  i n  s i g h t ,  and t h a t  he 
t u rned  o f f  t h e  windsh ie ld  a n t i - i c e  a l c o h o l  t o  provide  better fo r-  
ward v i s i o n  f o r  l and ing  because t h e  a i r c r a f t  was n o t  equipped 
with  windshield  wipers.  Without t h e  a l coho l ,  t h e  windshield  
accumulated an ice f i l m  when t h e  a i r c r a f t  e n t e r e d  a l o c a l i z e d  
a r e a  of p r e c i p i t a t i o n  and f r e e z i n g  tempera tures  similar t o  t h a t  
which caused t h e  i c i n g  on an  automobile windshield.  

The p o s i t i o n  o f  t h e  windshield  a n t i - i c i n g  swi t ch  as found i n  
t h e  wreckage [OFF) i n d i c a t e s  t h a t  t h e  p i l o t  d id  n o t  use t h e  
a l c o h o l  t o  a t t e m p t  t o  remove t h e  ice on t h e  windshield.  The 
system i s  designed t o  p reven t  ice formation.  It is  not  very 
e f f i c i e n t  i n  i t s  a b i l i t y  t o  remove ice a f t e r  i t s  format ion;  
however, s i n c e  it was t h e  on ly  means a v a i l a b l e ,  it i s  l o g i c a l  t o  
conclude t h a t  i f  t h e  ice on t h e  windshield  were of major concern,  
t h e  p i l o t  would have had it on i n  t h e  hope t h a t  t h e  a l coho l  would 
a l l e v i a t e  t h e  cond i t i on .  

r e s t r i c t e d  t o  u s e  d u r i n g  t h e  hours  of  d a y l i g h t ,  i n  VFR c o n d i t i o n s  
s a r d y  F i e l d  i s  located i n  a narrow mountain v a l l e y  and is 

only. Depar tures  and go-arounds associated wi th  Runway 15 are 

airport .  Takeoffs  on Runway 1 5  and l and ings  on Runway 33 a r e  n o t  
extremely hazardous because of t h e  r i s i n g  t e r r a i n  ad j acen t  t o  t h e  

au thor ized  wi thout  p r i o r  approval .  The t r a f f i c  p a t t e r n  t h a t  w a s  
i n  use g r a p h i c a l l y  i l l u s t r a t e s  t h e  n a t u r e  of p o t e n t i a l  problems 
t h a t  must be reckoned w i t h  when a r r i v i n g  a t  or d e p a r t i n g  from t h e  
a i r p o r t .  (See Appendix F.) 

Company o f f i c i a l s  have s t a t e d  t h a t  a t  t h e  time of t h e  
acc iden t ,  an unders tanding  e x i s t e d  between t h e  company and i t s  
p i l o t s  t o  t h e  e f f e c t  t h a t  t h e  go-around procedures  o u t l i n e d  i n  
t h e  a i r c r a f t  f l i g h t  manual would be  used when they  made a go- 
around a t  Aspen. The technique  advocated by t h e  company inc luded  
a requirement  for  t h e  p i l o t  t o  climb s t r a i g h t  ahead, us ing  
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maximum power, u n t i l  t e r r a i n  c l e a r a n c e  w a s  assured.  However, 
t h e s e  i n s t r u c t i o n s  were not  contained i n  t h e  company ope ra t ions  
manual t h a t  was i n  use  a t  t h e  time of t h e  acc iden t .  Subsequent 
t o  t h i s  acc iden t ,  t h e  company o p e r a t i o n s  manual was amended t o  
inc lude  d e t a i l e d  i n s t r u c t i o n s  f o r  a go-around procedure t o  be 

maximum power t o  an  a l t i t u d e  of 8,500 f e e t  m.s .1 . .  where a le f t  
used a t  Aspen. This  procedure i n c l u d e s  a s t r a i g h t  ahead c l imb a t  

c l imbing t u r n  i s  s t a r t e d  and cont inued u n t i l  reach ing  normal 
t r a f f i c  p a t t e r n  a l t i t u d e  of 9,000 f e e t  m . s . 1 .  

The reason f o r  t h e  go-around, i n  t h i s  i n s t a n c e ,  is n o t  
e n t i r e l y  clear. En r o u t e  from t h e  Carbondale NDB t o  Sardy F i e l d ,  
t h e  f l i g h t  con tac t ed  t h e  Sardy c o n t r o l  tower o p e r a t o r  and 
r epo r t ed  h i s  p o s i t i o n  as 5 miles west and c i r c l i n g  t o  lose 
al t i tude.  The nex t  t r ansmis s ion  t o  t h e  tower informed the 
c o n t r o l l e r  t h a t  t h e  a i r c r a f t  had ice on t h e  windshield  and t h e  

t o  t h i s  t r ansmis s ion  t h a t  t h e  a i r c r a f t  "appeared t o  be too h igh  
p i l o t  was t a k i n g  it around. The c o n t r o l l e r  had noted j u s t  p r i o r  

t+ land."  It i s  n o t  clear whether ice on t h e  windshield or 
exlcess a l t i t u d e  on t h e  approach (o r  a combination of both) was 
t h e  reason  f o r  t h e  go-around. Regardless,  a consensus o f  t h e  
w i tnes ses  p l a c e s  t h e  a i rc ra f t  i n  a l e v e l  l e f t  t u r n ,  wi th  about  a 
450 bank, from a p o i n t  approximately over  t h e  t h r e s h o l d  of Runway 
15 t o  t h e  accident s i te  on t h e  slope of a h i l l  t h r ee- fou r th s  of a 
mile t o  t h e  n o r t h e a s t .  

t h e  windshield  t h e  o n l y  means of o b t a i n i n g  forward v i s i o n ,  under 
The p i l o t  was s e a t e d  i n  t h e  l e f t  p i lo t  s e a t .  With ice on 

t h e  c i rcumstances  f a c i n g  t h e  p i l o t  of N6359U, was t o  u t i l i z e  a 

f a m i l i a r  wi th  t h e  s l i p p i n g  maneuver which permits forward v i s i o n  
l e f t  s l i p  and k i ck  o u t  j u s t  before  touchdown. Most p i l o t s  are 

through t h e  s i d e  window. One company p i l o t  s t a t e d  t h a t  he used a 
sl ip and k ickout  on a f l i g h t  he flew i n  December when h i s  wind- 
s h i e l d  became coated w i t h  ice. 

wise, du r ing  t h e  approach t o  e f f e c t  a landing,  it i s  l o g i c a l  t o  
I f  t h e  p i l o t  of N6359U was i n  a proper  p o s i t i o n ,  a l t i t u d e -  

expec t  t h a t  he would have used t h e  s l i p  maneuver t o  g a i n  forward 
v i s i b i l i t y  and t h u s  l i n e  up wi th  t h e  runway and land.  That  he 
chose t o  go-around would t e n d  t o  i n d i c a t e  t h a t  he was too high on 
t h e  approach. 

The Board does n o t  condone t h e  s l i p  and k ickout  maneuver t o  

c i a l l y  by a p i l o t  who i s  c a r r y i n g  passengers  and/or cargo. 
ga in  forward v i s i b i l i t y  dur ing  an  approach t o  a landing,  espe- 

Moderate s l i p s  are an  accepted maneuver f o r  crosswind l and ings  i n  
smal l  a ircraft .  However, s l i p s  of t h e  magnitude necessary  for 

are, i n  t h e  least, uncomfortable t o  t h e  passengers  and can s h i f t  
forward v i s i b i l i t y  could r e s u l t  i n  unbalanced f l i g h t  f o r c e s  which 

unsecured cargo r e s u l t i n g  i n  changes i n  t h e  a i r c r a f t ' s  c e n t e r  of  
q r a v i t y .  
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runway e l e v a t i o n  was 7,794 feet. As s t a t e d  prev ious ly ,  w i tnes ses  
The e l e v a t i o n  o f  t h e  acc iden t  s i t e  was 8,020 f e e t .  The 

p l a c e  t h e  aircraft  i n  an  e s s e n t i a l l y  l e v e l  t u r n  throughout t h e  
1700 of turn .  This  means t h a t  t h e  t u r n  was s t a r t e d  from a posi-  
t i o n  approximately 200 feet above t h e  runway th re sho ld .  The 

condusive to  a d e c i s i o n  t o  cont inue  on around and lose t h e  
a l t i t u d e  throughout t h e  approach would also have been h igh  and 

exces s ive  a l t i t u d e  i n  t h e  f i n a l  phases of t h e  " c i r c l i n g  
approach. 11 

To a i d  i n  determining t h e  t e r m i n a l  maneuvers of  N6359U, t h e  
Board conducted a series o f  i n - f l i g h t  s imu la t ions  u t i l i z i n g  a 
similar a i r c r a f t .  The aircraft 's  c o n f i g u r a t i o n  and t e r m i n a l  
manuvers as dep ic t ed  by wreckage examination and witness obser-  
v a t i o n s  were most n e a r l y  d u p l i c a t e d  under t h e  fo l lowing  
c o n d i t i o n s  : 

a. 450 l e f t  bank 

b. c o n s t a n t  a l t i t u d e ,  c o n s t a n t  a i r s p e e d  (12F knots) 

c. l and ing  gea r  r e t r a c t e d  

d. one-half  f l a p s  

e. engine  power s e t t i n g  based on an EGT of 4710 
and 4920  

f .  engine a n t i - i c e  on 

These in-  f l i g h t  s i m u l a t i o n s  and t h e  manufacturer ' s  per-  
formance c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  t u r n  r a d i u s  would have 
been l a r g e r ,  and/or  t h e  a l t i t u d e  a t  t h e  completion of 1700 of 
t u r n  would have been h ighe r ,  i f  t h e  a i r c r a f t  had flown t h e  
maneuver w i th  f l a p s  r e t r a c t e d .  

I f  t h e  s t anda rd  go-around procedure had been executed,  
s u f f i c i e n t  a l t i t u d e  m u l d  have been gained t o  clear a l l  t e r r a i n .  

The i n - f l i g h t  s i m u l a t i o n s  and performance c a l c u l a t i o n s  also 
showed t h a t  t h e  a t tempted maneuver could  have been s a f e l y  con- 
ducted i f  maximum power had been used a t  t h e  i n i t i a t i o n  of t h e  
go-around. With maximum power, 45O of bank, and t h e  a i r s p e e d  
held  c o n s t a n t  (approximately  120 k n o t s ) ,  t h e  t u r n  r a d i u s  would be 
similar b u t  t h e  a i rcraf t  would climb du r ing  1 7 0 °  of t u r n  t o  a 
p o s i t i o n  well clear of o b s t r u c t i n g  t e r r a i n .  

assumed t h a t  a l e f t- hand  t u r n  from h i s  p o s i t i o n  over  t h e  th resh-  
S ince  he was f a m i l i a r  w i th  sa rdy  F ie ld ,  t h e  p i l o t  must have 
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which l a y  three- four ths  of a mile t o  h i s  l e f t .  H e  had only t o  
old of t h e  runway would put  him well i n s i d e  t h e  high t e r r a i n  

make a l e v e l  l e f t  t u rn ,  keeping t h e  threshold  of Runway 15 i n  
s i g h t  through t h e  l e f t  s i d e  window and descend t o  t h e  runway 
during t h e  f i n a l  1 8 C O  of t h e  tu rn .  The proper placement of  h i s  
a i r c r a f t  with r e l a t i o n  to  t h e  runway and t h e  h i l l  could only be 
made through observat ion of t he  runway, as t h e  a i r c r a f t  came 

t h e  h i l l  to t he  r i g h t  could not  be determined due t o  t h e  ice on 
around t o  t h e  runway rec ip roca l  heading ( 3 3 0 O ) .  The proximity of 

t h e  windshield. 

himself high on t h e  approach with ice on the  windshield, decided 
The Board the re fo re  concludes t h a t  t h e  p i l o t ,  f inding 

t o  t ake  t h e  a i r p l a n e  around i n  a t i g h t ,  l eve l ,  c i r c l i n g  approach 
t o  t h e  l e f t .  His i n a b i l i t y  t o  see t h e  high t e r r a i n  t o  t h e  

windshield and the  banked a t t i t u d e  of  t h e  a i r c r a f t  caused him t o  
nor theas t  of h i s  intended landing po in t  because of ice on t h e  

ignore t h i s  danger. H i s  t u r n  r ad ius  was g r e a t e r  than expected 

white h i s  a t t e n t i o n  was d i rec ted  t o  h i s  l e f t  toward the  end of 
and he flew i n t o  the  high ground which l ay  i n  h i s  f l i gh tpa th  

2unW"r)y 1 5 .  

captain's altimeter i n  t h e  wreckage ( 32 .12  inches Hg) and t h e  
a l t i m e t e r  s e t t i n g  (30.17 Hg) as determined during t h e  sur face  
weather observat ions taken  a t  0800 and 0807 on t h e  day of  t h e  
accident.  This d i f f e rence  i n  pressure is equiva lent  t o  50 f e e t  
in a l t i t u d e .  Since the  p i lo t ' s  altimeter s e t t i n g  was t h e  lower 
of t h e  two, t h e  a i r c r a f t  would have been 50 feet  higher than t h e  
indica ted  a l t i t u d e .  

2 . 2  Cgnclusions 

P+ ?liscre$ancy i s  not& in  t he  altimeter s e t t i n y  found on tne  

The a i r c r a f t  was airworthy a t  t h e  time of departure  

and q u a l i f i e d ,  and t h e  f l i g h t  was properly dispatched. 
from Denver, t h e  p i l o t  was properly c e r t i f i c a t e d  

There was no evidence of an i n- f l i g h t  failure or 
malfunction of t h e  a i rcraf t ,  t h e  powerplants, or  
systems. 

There was no evidence of p i l o t  incapac i ta t ion .  

The a i rc raf t  encountered i c ing  condi t ions for 
approximately 30 minutes during t h e  IFR port ion 
of t h e  f l i g h t .  

A t  Denver, t h e  a lcohol  tank  of t h e  windshield an t i-  
ice  system of N6359U was serviced f o r  86 minutes of 
c;:~.~~r?,tio?. 
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(6) There was no evidence of a f a i l u r e  o r  malfunction 
of the  windshield a lcohol  a n t i - i c e  system. 

(7) The f l i g h t  departed t h e  Carbondale r ad io  beacon f o r  
Sardy F ie ld  i n  v i sua l  f l i g h t  condit ions.  

(8) One w i t n e s s  i n  an automobile t r a v e l i n g  approxi- 
mately p a r a l l e l  t o  t h e  approach path f o r  Runway 15 
encountered f reezing p rec ip i t a t i on  t h a t  caused an 
accumulation of ice on the  windshield. 

(9) When F l igh t  1 0  a r r ived  a t  Sardy Fie ld  fo r  an approach 
t o  landing, t h e  p i l o t  reported he had ice on the  wind- 
s h i e l d  and would circle t o  land. 

(10) Ice on t h e  windshield obst ructed forward v i s ion  
during t h e  landing approach. 

(11) The p i l o t  d id  not at tempt t o  remove t h e  windshield 
ice with alcohol. 

(12)  The p i l o t  d id  not see t h e  obs t ruc t ing  t e r r a i n  due 

of t h e  a i r c r a f t ,  and h i s  concentrat ion on t h e  runway. 
t o  t h e  ice on the  windshield, t h e  banked a t t i t u d e  

(13) The a i r  t a x i  operator  d id  not have a procedure i n  
i ts operat ions  manual s p e c i f i c a l l y  f o r  t h e  execu- 
t i o n  of a go-around f o r  Sardy Field,  although the  
operator  had informally i n s t ruc t ed  i ts  p i l o t s  i n  
such a procedure f o r  t h a t  a i r p o r t .  

(14 )  The p i l o t  of F l igh t  10  had knowledge of t h e  com- 
pany's informal go-around procedure f o r  Sardy 
F ie ld .  However, he d i d  n o t  fol low it i n  t h i s  
ins tance.  

(15) F l igh t  1 0  co l l ided  with obs t ruc t ing  t e r r a i n  on a 
heading of 3 4 0 0  magnetic a t  an e leva t ion  of about 
226 f e e t  above t h e  runway threshold and approxi- 
mately three- four ths  mile l a t e r a l l y  from Runway 15. 

(b) Probable Cause 

The National Transportat ion Safety  Board determines t h a t  
t he  probable cause of t h i s  accident  was t h e  p i l o t ' s  devia t ion from 
t h e  company's informal go-around procedure f o r  Sardy Fie ld .  It was 
necessary f o r  t he  p i l o t  t o  make a go-around because t h e  a i r c r a f t  
was too high on a s t r a i g h t - i n  approach. The execution of t h e  go- 
around was hindered by i c e  accumulation on t h e  windshield, which 
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obscured obs t ruc t ing  t e r r a i n  i n  t h e  maneuvering area .  The Board 
fu r the r  f i n d s  t h a t  the  company operat ions  manual was inadequate, 
s i n c e  it did n o t  provide a go-around procedure for t h i s  s p e c i f i c  
a i r p o r t .  

3 .  RECOMMENDATIONS 

Following a Volpar Super 18. N437PA. accident  on October 31, 

recommended by letter dated September 2, 1 9 7 0 ,  t o  t h e  Federal  
1969 ,  near Kad River A i r s t r i p ,  North Slope, Alaska, t h e  Board 

Aviation Administration t h a t :  (1) a l l  ice pro tec t ion  equipment 

c e r t i f i c a t i o n  requirements of P a r t  25: (2 )  considerat ion be given 
i n s t a l l e d  on a i r c r a f t  i n  t h e  fu tu re  meet t h e  appropr ia te  

t o  the  establishment of requirement whereby a l l  a i r c r a f t  employed 
by a i r  c a r r i e r  and a i r  t a x i  operators  i n  t h e  ca r r i age  of 
passengers would be required t o  meet these  same a s  Part  25 
spec i f i ca t ions ;  and (3)  an in tens ive  educat ional  program be con- 
duyted t o  a l e r t  t h e  opera tors  t o  t h e  limits of effect,$veness of 
t h e i r  ice protect ion equipment. 

I n  reply t o  these  recommcnfiations t h e  Federal hv.intion 
b3ministration by l e t t e r  dated 7 December 1970  stat.ed, 

"we have considered proposing a requla t ion  t o  r ev i se  
a l l  a i r c r a f t  t o  meet t h e  FAR 2 5  i c i n g  c r i t e r i a  i f  they 
were t o  be used by a i r  c a r r i e r  or a i r  t a x i  opera t ions  f o r  
f l i g h t  i n t o  known i c i n g  condit ions.  This  has been 
accomplished, i n  pa r t ,  by Amendment 18 t o  FAR 135 which 

with  t e n  or more passenger sea t s .  FAR 135.144 and Appendix A 
precr ibes  add i t i ona l  a i rworthiness  s tandards  f o r  a i rp l anes  

t o  FAR 135 spec i fy  t h a t  a f t e r  31 May 1972,  these  a i rp l anes  may 
not operate  i n t o  known i c ing  condi t ions  unless  they have 
been shown t o  comply w i t h  t h e  ic ing  c r i t e r i a  of FAR 25-18 
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A l l  times here in  a r e  mountain s t andard ,  based on 
the 24-hour c lock.  

A i r  Taxi Opera tors  and Commercial Opera tors  of Small A i r c r a f t .  

T r a f f i c  Con t ro l  Center  (ARTCC) . P r e f i l e d  by Rocky Mountain Airways a t  Denver A i r  Route 

VORTAC 1 6 2 O  r a d i a l .  
I n t e r s e c t i o n  of Denver VOR 2490 r a d i a l  and Kremmling 

Carbondale r a d i o  beacon is t h e  IFR c l e a r a n c e  limit. VFR 
c o n d i t i o n s  must be ob ta ined  be fore  d e p a r t i n g  Carbondale 
f o r  Sardy F i e l d .  

~ ~ ~ ._ .. 

Company p o l i c y  and a i r p o r t  r u l e s  r e q u i r e  t h a t  t h e  l a n d i n g  
l i g h t s  be on f o r  a l l  t a k e o f f s  and l and ings  a t  Aspen. 

Mean sea  l e v e l .  

t o  d e p a r t u r e  from Denver. 
T h i s  obse rva t ion  was known t o  t h e  p i l o t  of F l i g h t  1 0  p r i o r  

and e s t a b l i s h  a hold ing  p a t t e r n  on t h e  inbound heading of 
Immediate p u l l u p  t o  t h e  l e f t ,  c l imb t o  11 ,600  feet m.s.1.  

1240 from Carbondale NDB. 

- 10/ An a n t i - i c e  system preven t s  t h e  accumulation of ice. 
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APPENDLX A 

____-__c-_____-__- INVESTIGATION AND HEARING 

1. Inves t i s a t i on  

The Board received n o t i f i c a t i o n  of the  accident  a t  0815 

An i nves t iga to r  from t h e  Board's Denver o f f i c e  w a s  immediately 
on January 22, 1970,  from t h e  Federal  Aviation Administration. 

dispatched t o  t h e  scene of t h e  accident. 

I n t e r e s t ed  p a r t i e s  included t h e  Federal Aviation 
Administration, Rocky Mountain Airways, Inc., Aero Commander 

Company, a Division of t h e  Gar re t t  corporation.  
Division of North American R o c k w e l l ,  and Airesearch Manufacturing 

The on-scene inves t iga t ion  was completed January 25, 1970.  

2. i Publ ic  Hearins 
k 
A publ ic  hearing was no t  held i n  connection with t h i s  accident .  

3. ------ Preliminary Report 

Board on March 12,1970. 
An a i r c r a f t  accident  prel iminary report was published by t h e  

t 
1 
P 
f 
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APPENDIX F 

CREW INFORMATION 

Russel l  S t a r l i n g  Harrison, aged 35, possessed a i r l i n e  
t r an spo r t  r a t i n g  c e r t i f i c a t e  No. 1367857, a i r p l a n e  multiengine 
land, and a f l i g h t  i n s t r u c t o r  r a t ing .  Included were commercial 
p r i v i l e g e s  i n  a i r p l ane  single-engine land. H e  held a c u r r e n t  
first-class medical c e r t i f i c a t e  with no l i m i t a t i o n s  listed. 

f l i g h t  t r a i n i n g  i n  t h e  a i r c r a f t  involved. H i s  l a s t  company l i n e  
Company records show he had completed i n i t i a l  ground and 

w a s  graded qua l i f i ed .  H i s  last FAA en route check was conducted 
check i n  t h e  Aero Commander 680V was on November 20, 1969 ,  and he 

i n  thG same a i r c r a f t  on Becember 18, 1 9 6 9 ,  and was graded satis- 
factory.  According t o  t h e  company, t h e  p i l o t ' s  l a s t  period of 
du ty ,  p r i o r  t o  t he  accident  f l i g h t ,  ended a t  13C.O on January 21. 
lQ79, and he next  went on dutv a t  0600.  t h e  dav of t h e  accident .  

I?~St_Z!!A2_u_rS _Last9!L_dciYS Totsi 
Y'.aicc: and Model  5 hours 71 hours 525 hours 

:\!ight ? 11 32 " 6 37 ' 1  

Da Y 5 11 1 8 9  " 5,228 11 

Instrument: 

Actual 2 hours 47 hours 368 hours 

Simulated 0 11 0 II 58 11 

Single-engine 0 II 0 I, 2,116 11 

Multiengine 5 4 1  2 21 I1 3,848 11 
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APPENDIX C 

AIRCRAFT INFORMATION 

accumulated 2 ,977  t o t a l  ope ra t ing  hours.  The d a t e  of t h e  l a s t  
Aero Commander 680V, N6359U, serial No. 1536-4, had 

p2ricdic in spec t ion  was September 20 ,  1969. The l a s t  inspect ion,  
a 100-hour i n spec t ion ,  was completed December 31, 1969,  a t  1,980 
a i r c r a f t - h o u r s .  

Engine: L e f t  - G a r r e t t  Ai research  model TPE 331-43A, 
serial  No. P61087C. T o t a l  time, 313; 
time since upgrade t o  -43A, 153. Time 
since l a s t  100-hour i n s p e c t i o n ,  97. 

R igh t  - G a r r e t t  Ai research  model TPE 331-43A, 

time since upgrade t o  -43A, 153,  Time 
serial  NO. P61123. Total time, 756; 

since l a s t  100-hour i n s p e c t i o n ,  97. '* 
L. 

Prope l l e r s :  Lef t  - Hamilton Standard model 33LF-325P12, 
serial No. 227243. Total time, 1,386 

Right  - Hamilton Standard model 33LF-325Pl/P9-913, 
se r ia l  No. 255199. T o t a l  time, 197. 

The a i r c r a f t  and engine r e c o r d s  o f  N6359U were examined i n  
d e t a i l  from d a t e  of l a s t  f l i g h t  back through J u l y  1 0 ,  1969 .  
No s i g n i f i c a n t  uncor rec ted  maintenance items were noted. 
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- Traff ic  Pat tern  Flow 
__j T a x i  Routes After Landing 

ASPEN-PITKIN COUNTY 
(Sardy Fie ld)  

Aspen, Colorado 

F i e l d  Elevation 7795' 
UNICOM 122.8 

LANDING PATTERN 
RUNWAY 15 

(Authorized Without P r io r  ) 
(Landing Runway 33 Not 

(Through Unicorn. 
(Approval of Airport Manager) 

) 

) - -  

C A m I O N  HIGH TERRAIN 
SLTRROUNDS ,AIRPORT. AIRCRAFT 
IN PATTERN USUALLY NOT 
VISIBLE FROM GROUND. 

APPROVED : 
A p m o m ~ ~ ~ a n p , ~ l d  

0 of, Air Traffic Branch 
FAA Denver Area Office 

EFFECTIVE: 
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680V 
FLIGHT MANUAL 

APPENDIX G 

EMERGENCY PROCEDURES 
SECTION 111 

SECTION 111 
EMERGENCY PROCEDURES 
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BALKED LANDING 
Execute a Go-Around prior to landing: 

1. Power levers - MAX. POWER (575 SHP Maximum). (See Figure 4-12 for  SHP requirements. ) 

Observe maximum EGT and SHP limits. 

2. Climb - 100 Knots CAS (115 MPH CAS). 
3. Rate-of-climb - ESTABLISH. 

7. Normal takeoff procedures - PERFORM. 
6. Airspeed - ACCELl 

ENGINE FAILURES 
If engine failure is due to improper operating technique, an airstart can usually be made to restore engine ope- 
ration. If an obvious mechanical failure occurs, an airstart should not be attempted. Unbalanced engine thrust 
has a slight tendency to yaw the aircraft toward the dead engine. This yaw can be neutralized with rudder trim 
and aileron. 

ENGINE FAILURE DURING TAKEOFF 

Sufficient runway remaining to stop. 

1. Power levers - RETARD and REVERSE PROPELLER@) to aid deceleration. 

2. Wheel brakes - AS NECESSARY. 
Maintain condition lever of operative engine in HIGH RPM. 

Insufficient runway remaining to stop and airspeed is less than takeoff speed 95 Knots (I09 MPH). 

1. Power levers - RETARD and REVERSE PROPELLER@) to aid deceleration. 
2. Wheel brakes - MAXIMUM BRAKING. 
3. Engine control switches, master generator and battery switches - OFF (after aircrafl Itas stopped). 


