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NATIONAL TRANSPORTATION SAFEN BOARD 
WASHINGTON, D. C. 20591 
AIRCRAFT ACCIDENT REPORT 

- 
MARTIN 404, N464~ 

8 STATUTE MILES WEST OF SILVER PLUME, COLORADO 
OCTOBER 2, 1970 

SYNOPSIS 

On October 2, 1970, Mar t in  404, N464M, was ope ra t ed  f o r  t h e  purpose 
of t r a n s p o r t i n g  t h e  Wichi ta  S t a t e  U n i v e r s i t y  f o o t b a l l  team from Wichita ,  
Kansas, t o  Logan, &ah .  Fol lowing a r e f u e l i n g  s t o p  at Denver, Colorado, 
t h e  f l i g h t  proceeded v i a  a " scen ic"  r o u t e  up C lea r  Creek Val ley ,  toward 
Loveland Pass ( e l e v a t i o n  11,990 f e e t  mean s e a  l e v e l )  and t h e  Loveland s k i  
r e s o r t  a r e a .  The mountains on e i t h e r  s i d e  of t h e  f l i g h t p t h  ranged from 
12,477 f e e t  m.s.1. t o  13,234 f e e t  m.s.1. A t  approximate ly  1300 m.d.t.,  
t h e  a i r c r a f t  c rashed  i n t o  t h e  base  of Mount T r e l e a s e ,  8 m i l e s  west  o f  
S i l v e r  Plume, Colorado. The e l e v a t i o n  o f  t h e  c r a s h  s i t e  i s  10,750 f e e t  
m.s.1. 

O f  t h e  40 persons  on board,  30, i n c l u d i n g  t h e  c a p t a i n  and a stew- 
a r d e s s ,  r ece ived  fatal i n j u r i e s .  Two of  t h e  s u r v i v i n g  p s s e n g e r s  l a t e r  
succumbed t o  i n j u r i e s  r ece ived  i n  t h e  c rash .  

t r e e s  at an e l e v a t i o n  of 10,800 f e e t  m.s.1. i n  a h e a v i l y  wooded a r e a .  
I n v e s t i g a t i o n  r evea led  t h a t  t h e  a i r c r a f t  f i rst  s t r u c k  t h e  t o p s  of 

The a i r c r a f t  cont inued on a heading of 215' magnet ic ,  on a 4" descending 
f l i g h t F t h ,  f o r  a d i s t a n c e  o f  425 f e e t  from t h e  p o i n t  o f  i n i t i a l  tree 
c o n t a c t .  The a i r c r a f t  was des t royed  by f i r e  and impact .  

mechanism showed that bo th  engines  were producing power at  i m p c t .  
Subsequent teardown of t h e  engines  and examinat ion of t h e  p r o p e l l e r  

Weather c o n d i t i o n s  i n  t h e  c r a s h  a r e a  and a l o n g  t h e  f l i g h t p a t h  from 

There were no known rewrts of t u rbu lence ,  or  up- and downdraft a c t i v i t y ,  
Denver, Colorado, t o  Logan, Utah, were r e p o r t e d  t o  have been c l e a r .  

and none was r e c a l l e d  by t h e  s u r v i v i n g  c o p i l o t  or passenge r s .  

Eyewitnesses  l o c a t e d  at  about  t h e  1 1 , m - f o o t  e l e v a t i o n  at Loveland 
Pass were look ing  down at t h e  a i r c r a f t  when it came i n t o  view around 
Mount Sn ik tau .  Angular measurements made from t h e i r  v iewpoin t ,  and t h e  
tes t imony of most o t h e r  w i t n e s s e s ,  i n d i c a t e d  that t h e  a i r c r a f t  was at 
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was t h t r  inLentiotm1 clwrat;ioll or' tlic a i l o r a f t  over a mountain volley 
roulk a+. a n  a l t i t u d r  from w!!ich t!lc a1rcr::St could neither climb over 

Signi~ficant I'zctors werr tile ?verlmded xmrlition of tnc a i r c r a f t ,  thc  
t!:c oh;?:ructin:; terrain a;:rmd, nor cxccutc; n sv-cessful co?&-ce reversal. 

virtual absence of f l i e h t  nl.ar.ning f o r  the chosen route  of f l i g h t  from 
k n v c r  t,o Loi:nn, 1 l ack  of undt,rstanding on the p r t  of the crew of 
til: J;e;folmancc cnwbi l i t i e s  nlii l i m i t a t i u n r ,  of the  s i r c r a f t ,  and t,hc 
kack of opera t iom1 munm;:cmcnt t o  monitor ana appropriately control  t he  
actions O S  t,he f'lii.htcrew. 

Tile B o x 4  (!et,enninc:: t l m t  tile probAii.t, cause of t h i s  cccident 
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1. INVESTIGATION 

1.1 History of the Fl ight  

were to  be used t o  transport the  Wichita State University footbal l  
Gn October 2, 1970, two W i n  404 a i r c r a f t ,  N470M and NI:641.I, 

team and associated personnel t o  Logan, Utah. Both aircraft were 
owned by the Jack Richards Aircraft  Ccsnp~y, Inc., of Oklahoma City, 
OkX\oma. The flightcrews fo r  each a i r c r a f t  werO provided by Colden 

The first off icer  fo r  N464M, Mr. Ronald 0. Skipper, vas the  president of 
Eagle Aviation, Inc., a l so  with headquarters i n  Oklahccns C'ty, CU!wahceoa. 

Golden Fngle Aviation, Inc. The captain fo r  N464M, Danny E. Crocker, had 
been hired by Golden k g l e  Aviation, Inc., as a mechanic, and w.s used 
only occasionally a6 a p i lo t  on an "individual contractor" bas%, accord- 
ing t o  Mr. Skipper. 

Flight planning fo r  the t r i p  was accomplished by Mr. Ralph €Ell, 
first officer fo r  N4W, and approved by captain LeLaZd Everett. Weather' 
conditions over the e?.tire route were not considerhd t o  be a factor.  me 

via Airway Victor 4 t o  Iaramie, Wyoming, smd thence t o  Logan by way of 
Rock Springs, wycnring. This muting would provide an initial flight- 
path p r a l l e l  t o  the mountain rarges, allowing ample time for  the air- 
craft t o  reach a safe en mute  a l t i t ude  pr io r  t o  turning westward over 
the mountains. A copy of this fli&ht plan was given t o  First Officer 
Skipper fo r  the  u5e of the  crew on &%M. 

Frcm Denver t o  Logan, Utah, the  proposed route of the  flight was 

!dichita, Kansss, arrivi~ at approxhate ly  0750 m.d.t. 9 Neither air- 
craft vas serviced with fuel o r  AlX f l u i d  there. Hovever, 5 gallons 

and foo tbau  gem were placed on each aircraft ,  an& the  passengers boarded. 
of oil were placed In  each engine supply tank on &&M. Catering supplies 

On the morning of October 2, 1970, the  a i r c r a f t  were ferried t o  

On d e m u r e  firs Wichita at Cg&, there  were 36 p3ssengers, a 
regular crew of tn reqand  a f r iend of the  crew who was t o  serve as an 
additional ass i s tan t  stewardess on A464M. There were 35 passengers and 
a crew Qf three otl N47OX. . .  

lJ All times herzin are mountain daylight, based cln the 24-hour clock. 
~~ 

A M  -- Anti-detonati& InJectIon; the use of an alcohol and water 
mixture t o  Suov the  engine t o  develop addi t ional  power for  takeoff 
o r  climb purpmes for up t o  2 minutes. 

. .  

. . ,  

, .  -,:i ' . 
. .  . . .  . . ., 

, . . .  , . .  . . 
. .  . .  . . ,  . ,  

x ,  ., '. .:I ., . . . ;  , . . , . . , . .  . .~ ., . . ..., 
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refueling stop. En route t o  Denver, the  f i r s t  o f f icer  of N464#, while 
v i s i t i ng  w i t ?  pas;.engers i n  the  cabin, ad-dised some of them t h a t  t h e  

would p i n t  out the  slrr r e so r t s  and s ignif icant  points of in te res t .  
f l i gh t  would take the "scenic routc" from Denver t o  Logan and tha t  he 

Both a i r c r a f t  proceeded toward Denver, Colorado, for a planned 

On arrival at Stapleton In terna t iora i  Airport, Jknvw, Colorado, at  
approximately 1119, both a i r c r a f t  were serviced with fuel and o i l .  Xeitiner 
alcohol nor AD1 f l u i d  was added at t h i s  stop. N464M received 12 gallons 
of oil for each ecgine and 721 gallohs of 100-ocfane gasoline, which f i l l e d  
the tanks an& brought t h e  t o t a l  f u e l  load t o  1,370 gp:ilons. 

Minor maintenance invo1,;ing the servicing of the  main landing gear 

First Officer Skipper purchaoed aeronautical sect ional  char t s  for the  
shock s t r u t s  on N464M with air and o i l  was perfoned.  Durin:: t h i s  time, 

a c e r  departure from Wichita. According t o  F i r s t  Officer Skipper, the 
contemplated scenic route. He ma3e th,? decision t o  purchase these charts  

decision t o  proceed via the  scenic route was made w!thout benefi t  of any 
discusoion with Captain Crocker. Captain Crodrer, however, was aware of 
the  intent ion t o  depart f r o m  the  previously prepared f l i g h t  plan and t o  
jrocesd on a southwesterly course from Denvcr. While on the  pound  at  
Denver, he had advised Captain Everett and one of t h e  passengers that 
they were planning a scenic f l i gh t  v i a  bve land  Pass. 

the  or iginal  f l i gh t  plan and mbsequently landed safely at Logan, Utah. On d e p r t u r e  from Denver, N470M proceeded northbound according t o  

the l e f t  side p i l o t  seat,  d e p r t e d  from Runway 35 at Stapleton Inter- 
national Mrport at L229. 

N m M ,  with F i r s t  Officer Skipper at the  controls and occupying 

When N&V was approximately one-fourth t o  one-half a mile beyond 
the d e m u r e  end of Runway 35, the  Air Rrrffic Control Special is t  who 
cleared t h e  f l l g h t  for takeoff observed that it appeared t o  be at a 
fairly low a l t i t u d e  and that an unusual mount of black m k e  was coming 

there was a problem. Tne reply was "No, we're j u s t  running a l i t t l e  rich, 
from the  r igh t  engine. He advised N464M of h i s  observation and asked if 

is all." Thin was t h e  laat  camunicaticns contact with N U M .  The air- 

mately 4 mileu north of t h e  departure end of Funmy 35, still on a 
craf t  vas la& observed by the  air t r a f f i c  c o n c o l  spec ia l i s t  approxi- 

northerly hearling. 

With respect ' to t h e  k l i g h t p t h  after deparl:ure I?& Stapleton 
Intermtion81 Airport, Mr. SMpper t e s t i f i e d  thGt there  was no specif ic  
cornersstion wlth Captain Crocker concerning the  mute, end that there  
was no f l igh t -p lannlng  as t o  routing other  than t h e  intent ion "to go t o  
Logan direct ,  or as di rec t  as possible." Ha s tc ted  that after takeoff, 
the f l i gh t  proceeded north u n t i l  they intercepted the  airvay between 
Denver and Krt.mnLing, Colorado, at which point they made a turn  t o  t h e  
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west en the airway. Thereafter he was given heading direct ions by 
Captain Crocker. He did  not r e c a l l  the exact route, but recalled tha t  
the a i r c r a f t  was turned s l igh t ly  south, off the a i r w v ,  t o  go through 
a p s s  i n  order do follow a valley. He believed that the  flight 
proceeded past Nevada:!ille and intercepted the valley i n  t h e  v i c in i ty  
of Idaho Springs, Colorado. This ' f l ightpa th  was confirmed by eyewitnesses 

First Officer Skipper s tated t h a t  the f l aps  were re t rac ted  a f t e r  takeoff - on the g m m d  who observed the aircraft a t  various stages i n  the f l i g h t .  3/ 

and rkat 6 climb had been mairrtained continuously at aboEt 165 W P  41 
pswer se t t ing  on each engine and an indicated airspeed of approxi.mat?ly 
140 knsts. He dld not r e c c l l  the r a t e  of climb. 

U ,  6. Highway 6, s l igh t ly  south of it, past Georgetown and Si lver  Plume, 
Colorado, t m r d  Loveland Psss. The elevation at Georgetown is 8,512 
m.s.1. 9 and at Si lver  Plume is 9,118 feet  m.s.1. Thereafter, the 
valley floor continues t o  r i se ,  reaching an elavation of 11,990 f e e t  
m.8.1. a t  loveland Bss. 

After Intercepting Clear Creek Valley, the f l i g h t  proceeded along 

In the area west of Georgetown, the mountains on e i the r  s ide  of 
Clear Creek Valley rao;e from 12,477 fee t  m.e.1. t o  over 13,000 f e e t  
m.s.1. 

ground rises rapidly from the val ley floor at 10,600 f e e t  m . 6 . l .  t o  

westward flightpath. 
l2,700 fee t  m.s.1. at the Continental Mvide, d i rec t ly  ahead on a 

Across the end of the val ley at the Loveland ski  resor t  area, t he  

at an a l t i t ude  of ll,ooO f e e t  or  l e s s  would  not have a view of the end 
Pilots of en aircraft proceeding westward along Clear Creek Valley 

of t h e ~ v a l l e y  until in the v ic in i ty  of Dry Gulch, since it would be cut 
off by Mount Brztktau (elevation 13,234 fee t ) .  

I n  the valley. It began t o  look t o  me a s  if we were not going t o  climb 
Mr. Qdpper t e s t i f i e d  %hat in t he  v ic in i ty  of Dry Gulch, "We %re 

be the Continental Mvide ahead of US. I said  something t o  the  effect 
so as t o  have clearance, suf f ic ient  clcarance, over what I now know t o  

t o  Captain Crocker t h a t  maybe we should reverse course and gain eome 

See 4 p n d l x  0 -- UFlightpath As Described By Witnesses." 

Bwlre Mea?. EYfective Pressure-equivalent t o  8.pproxhately 1,400 
horsepawer t i c  2,400 r.p.m. The Martin 404 Airplane Flight Me~1ua l  
lists 2,kN r.p.m. f o r  climb purposes en route. 

I /  Mean sea level. 
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a l t i tude .  I i n i t i a t e d  a turn  t o  the r ight .  We Were t o  the i e f t  side 
SllgW-ly Of' the valley." In  continuing testimony, Mr. Skipper said: 

balk t l i rn  which in my mind Is smewhtre between 20 end 30 degrees, 
"I i i l l t ia tcd a turn  of approximately 45' change i n  heading, a medim 

and as J vas ro l l ing  out of t h i s  t u n ,  Captain Cro-ker said ' I 've got 
the airplane.' He i n i t i a t e d  a l e f t  turn,  the  aircraf t  began vibrating, 
he put the  nose down, and short ly thereafter we crashed." He a l s o  

UP U n t i l  the moment the  vibrat ion occurred. 
t e s t i f i ed  t h a t  t o  h i s  knowledge the  a i r c r a f t  was operating properly 

The a i r c r a f t  firsr; struck t r e e s  a t  the 10,800-fcot l eve l  on 
Mount Treleace (r lcvat i3n 12,447 f ee t  m,s.l.), and came t3 r e s t  on 
the g o u n d  some 425 fee t  beyond the  point of i n i t k l  impact at an  
elevation of 10,7>0 f ee t  m,s.l. Ten persons and F i r s t  Officer Skipper 

hospitals i n  Denver, Colorado. 'The time of t h e  crash was appmxjmately 
sirvived the impact and firc, and were subsequently transported t o  

1300 according t o  eyewitnesses and one of the  surviving passengers. 

Twenty-six eyewitnesses who saw the a i r c r a f t  at  various places 
a l m g  the  f l igh tps th  proridc4 statements concerning t h e i r  observations. 
Most describe the  a l t i t ude  as low or very low. N m y  were coccerned 

mountainous te r ra in .  A l l  who observed the  a i r c r a f t  along the last 
that tne  a i r c r a f t  was i n  danger because of the  lo-J a l t i t ude  over the  

10 miles of f l i g h t  i n  Clear Creek Valley s ta ted  that t h e  a i r c r a f t  was 
below t,hc mountaintops at. a l l  times. A p i l o t  employed by a major air- 
l i n e  a s  a f l i g h t  englneer observed the  aircraf t  as it passed over 
Georgetown, Colorado. He estimated tha t  the  a i r c r a f t  a l t i t ude  was 
between 1,000 and 1,500 f e e t  above Georgetown, and tha t  it appeared 
t o  be climbing at a slsw airspeed. The engines appeared t o  be operat- 
ine normally. 

An engineer for  the ,%rtin Msrietta ::orpofition a l so  observed the 
aircraf t  as it passed over G;.orgetowa, Coloi-ado. He stated: "I had 
been a mi l i ta ry  p i lo t  of multi-engine aircraPt  during World War I1 and 
was awed by the  aspect of such a large a i r c r a f t  cruiain: up the  valley 
at approximtely 500 t o  1,W f e e t  above the  te r ra in .  The engines 

a condltion not i n  keeping with what would be expected if t h e  aircraft 
sounded as .bhough they were th ro t t l ed  back and not at high r.p.m., 

was attempting t o  clear  the  Continental Mvide. Wlen the  plane made a 
t u r n  t> the r ight ,  I noticed a mushiness t o  i t s  f l i gh t  character is t ics .  
Path engines appeared t o  be running normally, no smoke, f i r e  or sounds 
of missing or baclcfiring." He a l s o  stated: "After studying the  pJwer 
curves of t h i s  aircraft  i n  t h e  Martin 405 Airplane Flight Yanual dated 
Scptembcr 10, 1951, it appears t h e  plane was well aoove the  c r i t i c a l  
engine s l t i t ude ,  and it didn ' t  appear t o  be mu-h above the minimum 
control speecl of 110 mph." 

obaerved the  a i r c r a f t  as he was driving eastward on U. S. Highway 6 
A?other witness, a p i l o t  familiar with the  Loveland Pass area, 
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about 2 miles east cf Dry Gulch. h'e s ta ted ,  "Thinking i t  must be i n  
trouble, I stopped the  car t o  get out and look and l i s t e n .  My i n i t i a l  
and f im  feel ing was t h a t  the  piane was i n  serious trOlJble 3s it was 
below t h e  l eve l  of t h e  mountains on e i the r  s ide  t b t  -"or:: the valley,  
and I iiid*?'t see how it could possibly turn  around. Also, it was i n  
nose high a t t i tude  and f ly ing a t  a low rate of speed, obviolrsly s t ra in ing  

driven over th:s route countless times and know that  t h e  steepness of 
to  s i n  a l t i tude ,  but barely keeping up with the r i s e  of t e r r a i n .  I have 

the slape increases radical ly  in on;y 3 or 4 m i l %  from where he was and 
that tne plnne could never make it.." He fllso said tha t  both engines 
sound& good as the  aircraft p s s e d  over him, and he did not observe any 
sign of smoke from e i the r  engine. 

A witness, located on U. S. Highwey 6 west of the  crash s i te ,  first 
observed the  a i r c r a f t  a t  b y  Gulch. The distance from h i s  locat ion t o  
Dry Gulch was a2proximately 5,000 feet.  A s ight  l i n e  bearing from h i s  
point of observation elevation 10,650 fee t  m.s.1.) t o  where he saw t h e  
a i r c ra f t  measured 4 1 I 2' upward. 

Two witnesses at  the  ll.,WO-foot a l t i t u d e  l eve l  on the  east s ide  
of bveland Pass were looking down a t  the  aircraft when they observed 
i t  mke a r igh t  tu rn  across the highway j u s t  east of D p  Gulch, and a 

before crashing i n t o  t h e  mountain. A s ight  lip.? bearing taken from 
left turn while over t h e  t imo?r  on t h e  northwest s ide  of t h e  highway, 

the i r  w i n t  of observation t o  the  point sf t h e  t u r n  near Dry Gulch 
measured 4 1/4" downward. One of these witnesses believed t h a t  the  
propellers stopped r-volving immediately p r io r  t o  contact with t h e  
trees. The other believed both propellers were turning slowly. 

opposite t h e  subsequent crash site, estimate; t h a t  t h e  aircraft was 
only about 100 Feet above the highway as it was coming toward them, and 
seemed t o  be los ing a l t i tude .  

Two other witnesses, who were on U. S. Highway 6 almost d i rec t ly  

The aircraft msde a steep tu rn  i n  f ront  of them, with a bank angle 

of the fuselage. Seconds later ,  t h i s  couple observed t h e  aircraft 
that permitted them t o  see the  ,tops of t h e  plane's wings and t h e  top  

the engines. The propllers were turning slowly. 
s t r ike  .the treer:. According t o  them, there  was nG smoke coming fram 

TNT; witnesses, one i n  Georgetown and one loe3ted approximately 

make n sound similar t o  backfiring. One of these witnessefi t e s t i f i e d  
1-1/2 miles east: of tine crash si te,  reported hearing t h e  engine(6) 

that  when he wau halfway between t h e  Bet,hel and Si lver  P lme  capgrounds, 
he first saw the a i r c r a f t  as it z s s e d  over t h e  highvay. He sto?ped h i s  
car and observed t h e  aircraft through a pair of blnoculars. He s ta ted  

. . ,  . 



i 

that he read two of the nmbers on the a i r c ra f t  a s  "4" and "M" when 

were on the side of the a i r c r a f t ,  on the fuselage, d i rec t ly  forward of 
the a i r c ra f t  was 3/4 t o  1 mile p s t  h i s  position, and tinat these nurobers 

the t a i l  section. He t e s t i f i e d  tha t  he calleZ the FA!. Flight Service 
Station (FSS) i n  k n v e r  t o  inform the FL4 of h i s  observation. iiowever, 

received. 
the telephone logs i n  the FAA FSS do not r e f l e c t  %hat sush a c a l l  was 

Post-rcortem examination of the  captain did not reveal any evidence 
of pre-existing disease or physical impsinuent that would have adversely 
affected t t e  performace of his duties. 

1.3 Damage t o  Aircraft  

the f i r e  which occurred after impact. 
The a i rcraf i  was'destroyed by impact with t r e e s  and the'ground, and 

1.4 Other Dsmage 

A number of t r e e s  up t o  2 f ee t  i n  diemeter were destroyed. 
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1.5 Crew Iilformation 

(For detai led infonuation, see Appendix B.) 
The crewmembers were properly cer t i f ica ted  t o  comhct t h i s  f l i gh t .  

i n  "as is" condition by the  Jack Fiichards Aircraft  Company on February 16, 
N464M, serial No. 14151, was one of 14  Martin k04 a i r c r a f t  purchased 

1968, pursuant t o  a purchase agreement with the  Fairchi ld Hi l le r  Corpora- 
tion. Frior t o  the acquisi t ion by Faii.child Hiller Corporation, N46GM 
had been owned and ope_?ated i n  a i r l i n e  service by Ozwk Air Lines, Inc. 
According t o  Ozark Air Lines records, h%&# was iast operated in a i r l i n e  

Total airframe time then was 38,593:s hours; time since overhaul was 
service on a f l i g h t  t emina t tng  i n  S t .  Louis, hEssouri, on June 7, 1967. 

13,586:14. The time since overhalrl on the l e f t  engine was l O l l : O 5  hours 
and on the r ight  engine 1747:14 hours. 

t o  be maintoined in operational, or fly-away, s tatus .  This fly-away 

at  approximately 2-week intervals .  The a i r c r a f t  remained i n  stLrage 
storage procedure consisted of regular inspections an8 engine m u p s  

inspection was prrtially com2leted by Mr. Donald X. Sizemore, who held 
s tatus  at  la6 Vegas until August 30, 1970, at which time an  "annual" 

an Inspection Authorization issued by the  Federal Aviation Administration 
(FAA). Mr. Sizemore signed t h e  aircraft  logbooks on September 8, 19'70, 
indicating completion of the  annual inspection. However, a t  tha t  time, 
a required X-ray inspection of the  engine mounts had not been completed. 
Because of t h i s ,  he held the  logbooks i n  h i s  possession u n t i l  the  X-ray 
examination could be accomplished. Accordingly, on September 14, 1970, 
the a i r c r a f t  VBS flown, pursuant t o  a ferry pennit, from U s  Vegas, 
Nevada, t o  the  Jack Hichar& AircraPt Company's f a c i l i t i e s  i n  Oklahoma City, Oklahoma. 

N48rM s7lbr;equently wh: f e r r i ed  t o  La6 Vegas, Nevada, where it was 

opinion, ". . . t h i s  a irplane appeared t o  be as ~ o o d  as t h e  ones I have 
been flylng every day for  an  air carr ier .  It was i n  good condition." 

On September 15, 1970, the  X-ray inspection was accomplished and 

The captain who flew Nb64M on t h i s  fe r ry  t r i p  t e s t i f i e d  that i n  h i s  

the X-rays submitted t o  I&. Sizemore for  exmination. He t e s t i f i e d  ' 
Regulationi, (FAR) i n  order for  an a i r c r a f t  t o  be operated i n  passenger- 
An "annual': inspection i s  required by Psrt 91 of t h e  Federal Aviation 

carrying ac t iv i t i e s .  Tne inspection m e t  be accanplished i n  accordance 
with Fm-t 13 of the  FAR'S and the  a i r c r a f t  approved for  return t o  
service bg a person authorized by the FAA. 
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that following h i s  emmiration, he made appropriate en t r i e s  i n  the  
loGbooks. On September 20, 1970, he  released the logbooks t o  the 
Jack Richards Aircraft  Company. He t e s t i f i e d  tha t  at  t h a t  time, he 
considered the a i r c r a f t  airworthy and duly licensed for passenger 
travel.  

baggage could r a t  be determined, the precise center of gravity of the  
a i r c r a f t  a t  i m p c t  could rat be computed. The gmss  weight computations 
a re  contained i n  Appendix C t o  t h i s  report. 

Since t h e  seat location of a l l  passengers and the  location of a l l  

1.7 Meteorological Information 

The weather was c l ea r  i n  the v i c in i ty  of the crash site. There was 
no evidence of turbulence or u p  or downdraft ac t iv i ty .  Witness estinates 
of the  outdoor temperatures i n  the  v i c in i ty  of t h e  crash site range6 
from 55" F. t o  65" F. The wiad condition at the  crash s i te .was estimated 
t o  be 10 knots from a t r u e  bearing of 350'. Weather conditions a r e  not 
considered t o  be a factor  i n  t h i s  accident. 

1.8 Aids t o  Navigation 

and a fliat plan was not f i l ed .  
Not applicab1.e. This f l i g h t  was conducted uncier Visual Fl ight  Rule5 

I. 9 Conununications 

from the  v i c in i ty  of Stapleton Internat ional  Airport. 
There were no communications with t h e  f l i g h t  EIfter its departure 

1.10 Aerodrome and Ground F a c i l i t i e s  

Not applica5le. 

1.ll Fllght Recorders 

i n s t a l l ed  on N464I4, nor were these required by Federal Aviation 
Regulations. 

Xeither a f l i gh t  recorder nor a cockpit voice recorder was 

1.12 Wreckwe 

t o  2 f ee t  i n  diameter. Many were more than 50 f e e t  high. 
The crirsh occurred i n  a heavily wooded area. The trees were up 

approximately 10,800 fee t  m.s.1. Continuing along a magnetic heading 
The first t r e e  struck by the  a i r c r a f t  was at an elevation of 

of 215O, t r e e s  were cut  off on a descending slope of 4 t o  4 112'. The 
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swath path indicated a l e f t  ba:k angle of approxiarrtely 31'. The 

a i rc raf t  was k25 fee t .  F i r s t  evidencc of f i r e  was discovered on the 
distance between the f i r s t  t r e e  s t r i ke  and the ta i l  of the  wrecked 

area of t r e e  Wreckage and burnouL was approximately 350 f ee t  i n  width 
ground n t  appmximately 185 fee t  from the first t r e e  contact. The 

The slope of the t e r r a i n  was 29" t o  31" 1/ 
at the widest point and 525 fee t  i n  length from the f i r s t  t r e e  s t r ike .  

a. Airfrme 

through the  t rees .  The wings were broken of f  at t h e i r  a t tach  points.  
They were torn  apart  and pieces were found along the  tree swath path. 

twisted longerons and s tr ingers .  It l a y  ori i t s  l e f t  side. The empennage 
The fuselage was ent i re ly  burned down t o  molten alumimnn and 

was severed from the  fuselage, 2 fee t  forward of t h e  =ft zressure bulk- 

mately 25'. The rudder frame r a i n e d ,  burnej. out. Fortions of the  
head. The ve r t i ca l  s t a b i l i z e r  leaned 5ovnhill at an angle of approxi- 

were found attached t o  t h e  remaining elevator. The elevator t a b  was 
elevator remained with t h e  mpernage. Elevator trim and spring tabs  

positioned 3' up. 

h ~ v  pieces of the  a i rc raf t  were torn  of f  as it descended 

breaks vere discovered. 
Control cables l a y  along the  span of the  wrecked fuselage. No 

The measurement. of the  horizontal s t ab i l i ze r  jackscrew was 1 4 2  inches 
or equivalent t o  3' of leading edge up. The horizontal s t ab i l i ze r  
adjustment is  a function of the select ion of takeoff o r  12.5' of f laps.  
The interactine; mechanim, which causes t h e  s t ab i l i ze r  t o  2ove up 
when 12.5" of f l a p s  are selected, was t o t a l l y  destroyed by fire. 

A portion of the  horizontal s t ab i l i ze r  r a i n e d  with the  empennage. 

It was fully compressed. A second f l ap  actuator  minus all hoses wis 
found, measuring 3-314 inches extension. The f l a p s  se lec tc r  was i n  
the  takeoff position. The landing gear handle was i n  neutral  (up) 
position. The throttle quadrant l a y  burned out i n  the  wreckage. No 
control cables remained attached t o  it. The r igh t  mixture control  
was i n  auto rich. The l e f t  mixture control  was fYee t o  move t o  any 
setting. 

A flap actuator  was found, minus a l l  connecting hydraulic hoses. 

b. Systens 

Ground fire was of such duration and in tens i ty  t ha t  virtuaUy 
no meaningful infonaation could be obtained from the  aircreft systems. 

See Appendix H -- Wreckage Distribution C h a r t . .  
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found separately away f r o m  the main wreckage area, no instm.1ents, 
panels, or any other compnents were recovered with any pertinent 
information. The barometric se t t ing  on the al t imeter  was 30.27 inches I&. 

Except. for a burned out altimeter,  and a few battered instruments 

c . Fowerplants 

1. On-Site Investigation 

The prcpellers and engines were found on the side of a mountain and 
were rest ing on an incl ine i n  excess of 30". 

The l e r t  and r ight  engines were found sepsrated from t h e i r  respective 
propellers. The pront section cases of both engines were attached t o  the 
propellers. The engine/propeller separations occurred a t  t he  f ron t  acces- 
sory support p l a t e  and case. 

{a) Len Propeller 

Two of the three blade8 remained attached t o  the propeller assembly. 
These blade0 were subsequently ident i f ied  as Ibs .  1 and 3 blades. The 

broken avay from the propeller assembly, 18 inches out f r o m  the hub. 
other blade, which was subsequently identif!.ed as No. 2 blade, was 

The blade was found about 50 fee t  below and i n  l i n e  with the  separated 
propeller blade assembly. The blade separations were typice l  of impsct 
fractures. A l l  blades were accounted for. 

blades were twisted and bent rearward. The separated blade was in tac t .  
The blade t i p s  of the attached blades were broken. All of the 

The propeller assembly was not damaged by the ground f i r e .  The two 
attached propeller blades were cut off by hand, and the  propeller/ 
reduction gcar assembly was removed f r o m  the accident s i t e .  

(b) Right Propeller 

Two b k d e s  remained attached t o  the separated propeller/reduction 
gear assembly. These blades were subsequently ident i f ied  as Nos. 1 and 
2 blades. The No. 3 blade was s e p t e d  at the blade shank. A section 
of the  a e p m t e d  blade was found about 150 f e e t  t o  the  rear  of, and i n  
l i n e  with, t he  sepsrated r ight  propeller assenbbly. One attached propel- 

t i p  broken  way. A l l  th ree  blade assemblies were bent rearward and 
ler blade was intact ;  the second propeller blade had a section near the 

twisted t o  smying degrees. 

Indicative of impact-type fractures.  
Au blades were accounted for, and the blade sep~lrations were a l l  

some evidence of heat damage in t he  v i c in i ty  of the ba r re l  halves. 
The p n p e l l e r  and separated reduction-drive gear housing bore 
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hub, and propeller assembly was removed from the accident s i t e .  
The two attached blades were cut by hacksaw from the  propeller 

(c) Propeller Governors 

The governor was found approximately 12  fee t  t o  the rear  of the  pro- 
pel ler  assenbly. The data p la te  part number was 5U1.849E; the  serial 
nmbers were wH51213 and OZA5. The governor was not damv.ged except 
for  sob!- s l igh t  heat discoloration. A section of reduction-drive gear 
housing was attached t o  t h e  governor. It was determined (by matchira 
the section of drive gear housing attached t o  t h e  governor t o  t h e  

attached t o  the  r i gh t  engine. 
remains of the front  accessory section housing) t ha t  t h i s  governor w a n  

Only one propeller governor was recovered fron the wreckage area. 

mounted on the  rear accessory case were al.1 in t ec t  and did not appear 
The power and accessory sections were in tac t .  Th? accessories 

t o  be damaged by impact forces. The only apparent component damage 
occurred t o  the  carburetor and generator. "he mixture control  housing 
WBS broken away from the  carburetor, and the  rear  of the  generator 
housing was heavily burned. 

tions of ground f i r e  and heat damage, primarily i n  tke  area of t h e  re- 
The power and accessory sections of t h i s  engine evidenced indica- 

duction gear area of the  power section. The rear  accessory case and 
attached components evidenced indications of heat damage t o  a generally 
lesser degree than t h e  power section. 

The cowiing fo r  t h i s  engine was separated and extensively broken 
up and fraeplented. A few cowl f l a p  actuators  attached t o  small sect ions 
of cowl f lap were found and were retracted o r  i n  the  cowl closed position. 

(e) Right Engine 

e supercharger which comprises the  pressurization system tha t  is mwnted 
on the r ight  engine accessory pad of t h i s  model a i r c r a f t .  The power 
section was bas ica l ly  i n t ac t  except fo r  some separated cylinder heads. 
The accessory section was almost t o t a l l y  dectroyed by ground fire. The 
impeller drive shaft remained attached t o  the  power section and was 
extensively damaged by ground f i r e .  Several burne6. components were found 
adjacent t o  the  r igh t  engine accessory area. These accessories included 
several rear  accessory drive gears and a separated main o i l  screen. me 
housing of t h i s  screen was burned away. A separated generator was also 
found. The genemtor was completely burned and would not rotate. A 
blower clutch drive, starter clutch, th ree  vaives with the  valve springs 

The engine was ident i f ied  through a p a r t i a l l y  attached section of 
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attached, and a section of cylinder head were found i n  the  area adjacent 
t o  the engine. The engine cowlings were se-mrated and were almost t o t a u  
destroyed. Some small sections of cowl f lap,  with the  f l a p  actuztors  
still  attached, were fuund. These actuators  were i n  -the retracted position. 

Only one valve re la ted  t o  e i ther  t h e  Puel or engine hydraulic 
System Was found. Tne Mllve s e r i a l  nmber was C-41-97&3, part nmber was 
4-1046-2. The valve was removed fron; a 3/4-inch l i n e  and was found closed. 

2. Investigation of h g i r e s  and Propel1ei.s at  the  bktntenance Ease a t  
Frontier Airltnes. 

The engines were removed from the accident site on October 4, 1970, 
and were transported t o  Denver on October 5, 1970, for disassembly and 
examination. The propel lers  were a l s o  disassembled and examined. 

(a) Left Propeller, S/N A 4 9 3  

Tne reduction gear assembly ro ta ted  f ree ly  when turned at t h e  pro- 
pel le r  shaft. The v i s ib l e  gortion of t h e  blade buehings were a l l  i n t ac t  
and did not display any evidence of damage. The bushing attaching screws 
and locat ing dowels were broken, which allowed :he bushing assembly of 
each propeller t o  be displaced beyond its ~lonnal p s i t i o n .  The degree of 
displacement was not determined. The blade shank radius of t h e  three  
blades displayed circumferential gouges from contacting the  blade chafing 
r ing at impc t .  

The threc blade spider shim pla tes  were removed fiom the  propeller 
assembly. The No. l b l a d e  shim pla te  was broken in to  two pieces and was 
cracked a t  the  dowel pin hole. The f rac ture  was pa ra l l e l  t o  the  pmpel le r  

which was parallel t o  t h e  pmpel le r  spider shoulder. The No. 3 blade shim 
spider shoulder. The No. 2 blade shim pla te  was i n t ac t  except for a crack 

plate  was crackmi i n t o  three  pieces and bore an impact mark that was 
para l le l  t o  the  propeller spider sh@ulder. These impact marks and/or 
fractures were determined to correspond t o  a propeller b.lade angle of 
appmximstely 32'. The dome angle was a l s o  measured and computed t o  be 
32.9'. The scavenge pmp was removed. The pump was i n t ac t  and contained 

was found within the  pmp cavi ty area. 
an exbensive amount of di r t  and small parts of tree limbs. No foreign metal 

(b) Right Propeller, S/N A3696 

noted for t h e  l e f t  propeller. The o i l  scavenge pump was removed and 
The condition noted for the  r igh t  propeller w.6 similar t o  that 

evidenced i m p c t  danage. The pump vanes were expolied and t h e  drive 
shaft was broken. No evidence of foreign metal was observed. An ax- 
tensive amount of mud and debris  was found i n  the  ~ m p  cavity area. 
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No. 1 and No. 2 blade shim plates  were broken in to  two pieces. The 
fracture was pa ra l l e l  t o  the uropeller spider shoulder. The No. 3 
spider chim pla te  was broken in to  four pieces, awl an  impact !nark was 
vis ib le  which was pa ra l l e l  t o  the  propeller spider shoulder. The 
fractwes lnd/or !.mpact marks corresponded t o  a propeller blade angle 
of apploximately 32". The dome angle was a l so  measured and computed t o  
be 32.9". 

The blade spider shim plates  were removed from the propeller. The 

(c) Right Propeller Governor, Woo&ard Part No. 5Ul849F2, 
SIN Mi51213 and/or 02x5 

the engine. The distance f r o m  the  head mounting surface t o  the  rack 
spring seat measured 0.925 inch. This distance corresponds t o  a gover- 
nor speed of 2,400 r.p.m. 

The governor was disassembled t o  determine t h e  selected speed of 

(a) h g i n e  Emmination 

Both engines were disassembled by conventional means, with the 
excrqtion tha t  a cut t ing torch was used i n  order t o  expedite the  
removal of the  impact-damaged exhaust col lector  r ings of both engines. 
A nunbe;. of other non-engine s t ruc tura l  parts,  such as cowl r ings and 
sections of the  f i rewall ,  were a l so  removed by t h i s  method. 

The cylinder barrelE of both engines were securely attached t o  
t h e i r  respective crank cases. All of the  intact cylinders from both 
engines were borescoped after spark plug removal. There was no v i s ib l e  
evidence of any i n t e rna l  daasge or pre-existing d i s t r e s s  noted t o  the 
cylinder ba r r e l  b-alls, piston heads, valves, etc.  

components of tine poirer section of both engines were examined visually. 
This examination revealed that the  l i nk  rods, master rods, and piston 

any evidence of pre-existing d is t ress .  The lef t  eneine master and l i nk  
skirts were not damaged by t h s  impact, nor did these components display 

mds a l l  moved freely,  with no evidence of binding noted. The master 
rod cylinder for  the r igh t  engine was crushed and damaged by the  ground 

on t h e i r  respective l i nk  pins. 
f i r e ,  thus aeizing the  engine. However, the  l i nk  rods could be rotated 

After remcval of a representative number of cylinders, the  internal  

Nine cylinders were removed Prom each engine. The walls of all of 
these cylinders bore pis ton s k i r t  and r ing  markin,p charac ter i s t ic  of 
storage i n  a stat ionary position fo r  an extended period of time. The 
piston r ings we,:e not "feathered" as i n  a normal engine; rather ,  the  
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rings were rounded a:id displayed both polished and d u l l  finished areas, 
charac ter i s t ic  of r ings  t h a t  have not seated properly during engine 
operation a f t e r  an  extended storage period. 

The intake and exhaust ports  and pipes on the r igh t  engine had a heavy 
Coating of o i l ,  dis t r ibuted uniformly throughout t h e  port cavi t ies  and 
pipes. The blower sect ion on the  le f t  engine Sisplayed a uniformly 
distributed, heavy coating of o i l .  

M a w  of the  spark plugs were fouled with o i l  and heavy carbon deposits. 

?%ere was no evidence i n  e i t he r  engine t o  indicate  that t h e  engines 
were not c a p b l e  of producing power up t o  the  point of impact. 

In order t o  assess  t o  what extent,  if any, the  c i l  deposits found i n  
the engines (and an o i l  consumption of approximately 6 gallons per hour per 
engine) might indicate  a potent.ia1 power loss ,  questions were asked of 
Pratt  & Whitney CB3 engine spec ia l i s t s .  Testhony concerning the  o i l  
consumption was t h a t  there  i s  no maximum specified or permissible amount 
per hour if the engine i s  c thewise  ope ra t iw  normslly, nor is high o i l  
consumption an indicat ion of potent ia l  or exist ing power loss. High o i l  
consumption an.% the  o i l  coating found i n  t h e  intake and exhaust por t s  and 
the blowe? section could r e su l t  from seized piston rings, causing blow-by, 
and from leakage around the  impeller seals.  I n  turn,  these conditions 
could exist  as the  result of inadequate, long-tern storage practices.  One 
indication of potent ia l  high o i l  consumption is  piston r ing  markings on 

and have a lcok, because I would suspect possibly tha t  t h i s  i s  there, 
inclined, i n  f ac t  I'd be strongly urged t o  remove a ccuple of the jugs 

that t h i s  par t icu lar  r i ng  i s  making t h i s  nark, nay possibly be seized 
where it wouldn't function properly when it ( the engine) did start 
operation." 

the cylinder walls. One expert t e s t i f i e d ,  ..... I would cer ta in ly  be 

Elr. Skipper t e s t i f i e d  tha t  on takeoff at knve r ,  t h e  manifold pressure 
on the  engines of N464M was about 1 inch below the  m a x i m u m  allowable, or 
about 58-1/2 inches. With respect t o  t h i s  statement, a Fratt & Whitney 
performance engineer t e s t i f i e d  tha t  58-1/:! inches of manifold pressure 
would be nom;. at  the  Stapleton Internat ional  Airport elevation, and 
from tha t  he would conclude that the  enginec were developing normal take- 
off mer.  He f'urther s ta ted  tha t  a t  a power se t t i ng  of 165 BMFP and 
2,400 r.y.m., the  engines would be at, or very near, full t h r o t t l e  at 

than tha t  for a standard day, fu l l . th ro t t le  would be reached at some 
12,030 f ee t  m.s.1. on a standard day. If t h e  temperature were higher 

a l t i tude  below 12,000 fee t .  &g 
lOJ The a l t i t u d e  at  which full ' throt t le  i s  reached, or the supercharger 

achieve a given brake horsepower is  known as the  engine'e " c r i t i c a l  
is no longer capable of supplying more air than i s  necessary t o  

al t i tude."  
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t h r o t t l e  i s  reached by increasing the engine r.p.m. from 2,400 t o  

I n  n o m 1  c l h b ,  addit ional  power can be achieved a f t e r  Pull 

2,600. 

discovered on the ground approximately 185 f e e t  from t h e  first t r e e  

The a i r c r a f t  fuselage was rettuced t o  molten aluminum from the a f t  presc?e 
contact. The burned oat area measured 350 fee t  wide and 52: f e e t  long. 

bullchead fonrilrd, except f o r  a mall section of the nose cone. 

1.14 Survival Aspects 

F i re  occurred c.ftcr ground impact. F i rs t  evidence of f i r e  was 

ERssenger compztment seflted 40 passengers i n  10 rows of two d3uble 
N464M was configured as a single-class service aircraft. The 

faced forward. 
seats  each. !?he sea ts  i n  row one were aft facing; the other sea ts  

Ten passengers azd one p i lo t  survived the i n l t i a l  impact and. f i r e .  

Row 8; and three i n  Row 9. One survivor was standing i n  the  doorway 
&e of the  passengers had bcen seated i n  Row 4; two in Row 7; two i n  

t o  the cockpit and jumped in to  the forward baggage comp9.rtme.lt when he 
recognized tha t  a crash was inrminent. The fiurviving first of f icer  was 
occupying the l e f t  p i lo t  seat at the time of impac:. 

fastened. They were thrown forward and t o  the  l e f t  at impact. Escape 
from the a i r c r a f t  was through a hcle i n  the l e f t  s ide  of the fuselage 
and a hoie i n  the r ight  s ide of the cockpit. 

All but one of t he  surviving passengers had t h e i r  sea tbe l t s  un- 

re la t ive ly  i n t a c t ,  with a small hole on the r ight  s ide  and a large hole 
Rescuers rirst ar r iv ing  at the  scene stated that the  fuselage %as 

baggage compsrtment area. He %as about t o  s tep  inside the fuselage t o  
on the l e f t .  %e r e smer  re la ted  t W G  he observed f i r e  i n  the  forward 

assist any survivors when an explosion occurred, and flames .traveled a f t  
in to  the cabin. 

survived the impact conditions. !R~ia  is based on statements from the 

forward baggage compartment through the pa r t i a l ly  opened cockpit door, 
seriously injured copilot who saw and talked t o  Sssenge r s  ly ing  i n  the 

a lbe i t  t he  opealng in t he  door was too  small t o  reach them. One of the 
first rescucrs on the scene of the accident re la ted  alw t h a t  he s a w  

moving but making no effort  t o  ext r ica te  themselres. This rescuer noted 
psssengers on the floor i n  the f o m d  section o:P the cabin. They were 

that the  seats  in the a i rcraf t  resembled "broken furni ture"  and t h a t  many 

It is believed that many cf the persons fatally injured in i t i a l ly  
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scatc  werc pushed togethcr i n  the forwnrd section of the cabin, One of 
the survivors mcutioned having t o  f ree  himself from a seat  which KS on 
top  3f him i n  ovdcr t o  m&e h i s  escape. 

1.15 Tests and Research 

Studies of the  pe r fomnee  charts I n  the Ym-tin 4.04 airplane f l i gh t  
manual (AFM) were made t o  determine the os%-ating capabi l i t i es  of the air- 

f i e l d  elevation of 5,300 f ee t  m.s.l., and at a g r x s  weight of 47,565 
c ra f t  at a gross weight of 48,165 pumds on d e s r t u r e  from Denver at a 

p m d s  at an  indfcated a l t i t ude  of 11,000 fee t  m.s.1. with a f ree  air 
temperature (FA!P) of 50' F. Since these charts do not present IrZormation 
fo r  weiats i n  excess of the  44,933 maximum cer t i f ica ted  gross takeoff 
welght of the  a i r c r a f t ,  extrapolations from the climb performance data 
werc necessary. Tee studleo were accomplished by an FAA aeronautical 
engineer who had been renponsiblr for  determining the'. t h e  Martin 404 
performance sa t i s f i ed  ce r t i f i ca t ion  requirements at t h e  tine of o r i g i r a l  
ce r t i f i ca t ion  of the  aircraf t  for  use i n  a i r l i n e  passenger-carrying 
a c t i v i t i e s .  (The general information used for the  purpose of calculations 

t u  t h i s  report.) 
i n  t h i s  instance, and the  results obtained a re  contained i n  Appendix D 

'ieet climh Is obtained with MET0 pwer at 130 knots and the f l aps  
... Concerning t h e  climb performance capability,  t h e  AFM notes that 

retracted.  

Stall  bEffet on t h e  Martin 404 begins at spproximately 6 knots 
8bove stall speed. Testimony adduced during the  public hearing held i n  
connection with t h i s  accident was t.hat the  buffet can "take t h e  form of 
anything from c noticeable shake il the  s teer ing column, which, generLly  
speaking, is  not audible or noticeable t o  passengers, t o  a very pronounced 
shaking of the airplane which almost anyone wo1lld observe. t@ recol lect ion 
of the Martin X2-404 se r i e s  is, that i n  i t s  ce r t i f i ca t ion  configuration, J 
it had a w r y  pronouced stall  buffet. There was no mistaking it when y r i  
got i n to  the  stall." 1 
1.16 Other Information 
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Aircraft of United S ta tes  regis try,  having a aaximum cer t i f ica ted  
takeoff weight of 12,500 wunds o r  more, may be operated i n  passenger- 
carrying a c t i v i t i e s  i n  the  United States under more than one part of the  
FAR'S. The determining fac tors  generally r e l a t e  t o  the  intended use of 
the aircraft, the  respora ib i l i ty  for i ts  operation, m d  whether the 
f l i g h t s  a r e  f o r  compensation or hi re .  It became apprrent i n  the e a r 4  
stages of t h i s  investigation tha t  there was n disagreement among the 
three interested parties concerning the desi@ation of "operator." I n  the  i 

t 

i 
i 

- ll/ Calculated weight of' the a i r c r a f t  a t  time of ilopact based upon f u e F  
- 

burwf f . 
a MEl'D.-t4iximum Fxccpt Takeoff, or the  ma;tiilum continuous jxmer. j ,  

i 
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course of the public hearing, an FAA witness t e s t j f i e d  that the FAA 

did not have the proper authori ty for t he  operatlol. of Martin 404 air- 
considered Colden Eagle Aviation, Inz., t o  be thc! operator, and &s such 

Inc., contended tha t  t.he Wichita S ta te  Univerbity was the operator. It 
C r a f t .  Both the Jack Richards Aircraft Conipany and Golden Eagle Aviation, 

was the pasi t ion of Wichita State  University o f f i c i a l s  tha t  they had 

The testimony of the three p r t i e s  concerning the contractual relat ion-  
chartered the a i rcraf t  and lJichita State  University w&s not the operator. 

ships m y  be summarized as follows: 

a. Jack Richards Aircraft Corqxqy, Inc. 

stockholder of the Jack Iiichards Aircraft Company, Inc. The company's 
business involved a i rc raf t  - d e s  and both long- and snort-term leasing 
of a i rc ra f t .  l'he company did  not s o l i c i t  short-term leases (about 

p t e n t i a l  customers t o  come t o  Mr. Richards, ra ther  than the  company 
5 percent of the  t o t a l  comgcmy husiness), and it was necessary for such 

business, but while my a i r c r a f t  a re  s i t t i n g  there, I will lease them 
seeking such customers. He t e s t i f i ed  " I 'm r ea l ly  not looking for t h e i r  

out at times. . . ." With resprct  t o  the manner i n  which the short- tern 

up the a i r c r a f t ,  I have them sign it if they a re  an off icer ,  or, you 
leases were accomplished, he s tated "Usually, whoever they send t o  pick 

know, BTI agent of the  lessee. If they a re  not, I usually send t he  l ease  
along (with the  p i lo t s )  with my signature on them ana wlth a return 
envelope, stamped, t ha t  when the  people ar r ive ,  they c m  have them sign it, 

a W i n  404 ui rc ra f t ,  N46I.M) t o  Wichita State  University (WSU) for a 
drop it i n  the mail, and return it t o  me." A sample of a lease  (involving 

t r i p  from Wichita, Ksnsas, t o  Coilege Station, Texas, and re turn  was 
submitted as an exhibit  i n  t h e  public hearing. This lease did not specify 
any payment f o r  the use of the  a i r c r a f t ,  and was undated. 

Mr. Joseph H. RicharCs t e s t i f i e d  tha t  he was the president and sole  

All agreements a s  t o  price an< w a i l a b i l i t y  of a i rcraf t  were 
accoreplished verbally, and no agreements i n  writing concerning the  
basis for any charges were ever made. With respect t o  the leasing of 
Martin aircraPt  for t he  Wichita S ta te  University 1970 footba l l  season, 
Mr. Iiichards utated, "bring t h e  m m e r  of 1970 I spoke wi th  Mr. Bert 
Katzenmeyer concerning the  leasing of airplanes for the coming footba l l  
season. Although Mr. Katzenmeyer wanted to lease an airplane f o r  the 

would lease t o  them on a single- trip basis.  I explained t o  Mr. Katzemeyer 
ent i r -  season it was agreed t h a t  if the company had planes available, we 

tha t  t h i s  was the ollly way tha t  I could do it because the company was 
primarily interested i n  se l l ing  airplanes and could not possibly t i e  
up a plane fo r  an en t i r e  season at the price t h ?  Unive=sity was wil l ing  

planes from UG when avai lable at  an hourly r a t e  of $125.00.'' 
t o  pay. Mr. Yatzemeyer s ta ted  that he understood and ngreed t o  lease  

k. Richesds tes t . i f ied  that all of h i s  contacts were by tele?hme, 
tha t  he had never v i s i t ed  W i c h i t a  S ta te  Univers:lty, t ha t  no off icers  

. . . . . . . . . . . .. ... . . 
.I . , . . ~ ,  . ._ . , 
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of t h e  University had called on him i n  Oklahoma, and tha t  he had never 
met Mr. Bert Katzenmeyer (who was the Athletic Mrector  of WSU and an 
of f icer  i n  t h e  WSU Physical Mucation Corporation (WSU/FZC)). All 

1969, and one i n  July 1970, at  which time verbal agreements were reached 
contacts by telephone were i n i t i a t e d  by Mr. Katzenmeyer, one i n  November 

for the use of Jack Richards Aircraft  Company a i r c r a f t .  I n i t i a l l y ,  
Mr. Richards intended t o  supply a x-6 a i r c r a f t .  However, t h i s  a i r c r a f t  
was damaged i n  Ju ly  1970 during a windstom. Since it was not repaired 
i n  time, two Martin 404 a i r c r a f t  were substit.uted. 

Company, nor was WSU ever b i l l ed  for the use of any Jack Richards Air- 
No payment was ever made by the WSU/Pm: t o  Jack Richards Aircraft  

A i r c r a 3  Com@ny for use of a i r c r a f t  i n  t h e  t ransportat ion of W$ 
c r a f t  Company a i r c r a f t .  Instead, a l l  payments t o  the  Jack Richards 

a t h l e t i c  teams were made by Golden Eagle Aviation, Inc. 

b. Golden Esgle Aviction, Inc. 

Golden EZagle Aviation, Inc. (Golden ntgle)  was incorwrated on 
November 26, 1969, by Mr. John P. Kennedy, Mr. Bruce mnielson, and Mr. Ronald G. Skipper. The company busiress included consulting 
servkes t o  potent ia l  users of large a i rc raf t ,  t h e  supplying of fli&t 
crewmembers t o  operators of largz a i r c r a f t ,  and airmail operations i n  

with part 135 of the Federal Aviation Regulations. 
small  a i rc raf t  pursuant t o  an air  taxi c e r t i f i c a t e  issued i n  accordance 

Business KaMger of WSU/PEC, Golden Eagle offered t o  provide services for 
the  t ransportat ion of the  WSU footba l l  team during the  1970 season. This 
l e t t e r  stated, "The t o t a l  adjusted m a x i m u m  pr ice including a l l  standard 

three  hundred eighty-eight and s ix ty  cents)." 

WSU/PEC, advised Golden Eagle, "May this l e t t e r  serve as acceptance 
of t h e  Golden Eagle Aviation, Inc., b id  for  charter  service for the  
Wichita State University footbal l  team t r ave l  for  five games i n  the  

are based u w n  your bid, dated April 3, 1970, as submitted by l e t t e r  t o  
fall of 1973 at  t h e  pr ice  quoted of $19,388.60. Tenna of t h i s  contract 

Mr. Robert Klrkpt r ick ,  Business Manager." 

I n  a l e t t e r  dated April 3, 1970, addressed t o  Mr. Robert Kirkpatrick, 

Gold Carpet services and a i rc raf t  lease is $19,388.60 (nineteen thousand, 

On A p r i l  24, 1970, Mr. Bert  Katzemeyer, Athlet ic  Mrector  of 

Subsequently, a s ix th  game was added t o  the  WSU schedule, and 
Oolden Eagls vas asked t o  submit a bid for  the  extra game. To t h i s  
request, Golden Eagle responded, "Cur computed Price, a l l  thinas in- 
cluded and considered, on the  September 12, 1!)7O, fobtbal l  flight to 
College S t x i o n ,  Texas, i s  $5,C%O." 
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On July 21, 1970, an "Aviation Service A$reemert" was signed 

by Nr. Bruce Dsnieleon fo r  Golder, Eagle, and by Mr. Bert Katzenmeyer 
for Wichita State  University. Mr. Isnielson tef i t i f ied t h a t  it uas h i s  

by WSU from the  Jack Richards Aircraft  Compsny. 
understanding t i n t  the  Gc-6 mentioned i n  the agreement had been secured 

When the  nO6 was damaged i n  a windstorm, Golden Eagle d i d  not 

provi.?:3 two crews Ior  the replacement Marttn 404 a i r c r a f t  at  no addi- 
consider it necessary t o  negotiate a new contract,  but instead simply 

t iona1 cost. 

mately $5,000 of the $24,388.60 contract pr ice was for t h e  lease or  t h e  
aircraft. By verbal. agreement betxeen him an3 Mr. Katzenmeyer, kBU 
would write one check t o  Golden b g l e ,  who i n  turn would forward the  
iease yfiyment t o  Mr. Richards. According t o  Mr. Skipper, t h i s  arrange- 
ment was for t h e  puqwse of "eimplifying the  bookkeeping." 

With respect t o  the agreement,, Mr. Dmielson t e s t i f i e d  tha t  approxi- 

With respect t o  the  operational control of the a i r c r a f t ,  Mr. Dsnielson 
testifies, "But i n  part icular ,  we wanted t o  &e sure that there  was no 
misunderstanrling thst Wichita State was the  operator of the  a i r c r a f t ,  
that we were ac t ing  only as p i lo t s ,  and we would advise them as bes t  we 

we were i n  the  consulting business, and if there was m y  way I could 
could, because we had been knowledgeable i n  the  aviat ion industry, and 

f ind  out fo r  him or help him we Would do this." I n  rzs$liae t o  t h i s  
advice, Mr. Kirkpatrick informed him t h 6 t  he was ak7r:e 3f the regulatory 
requirements and displayed a copy of the Federal Aviation RegLlations. 

On t h e  t r ip from Wichita t o  Logan i n  N464M on October 2, lm0, Mr. Skipper had a copy of the  lenses on N4&M and N470M i n  hls possession 
a t  the  time of the  crash. The leases had been signed by Mr. Richards, 
>ut had not been signed by any o f f i c i a l  of WSU or the  WSU/FM: because, 
according t o  Mr. Skipper, "It had not become convenient for me t o  have 
Mr. Kaizenmeyer sign them yet." 

C. Wichita S ta te  Ilniversitz 

state appropriations, a separate, independent, nonprofit Wichita State  
Since in te rcoi leg ia te  a t h l e t i c  a c t i v i t i e s  were not supported by 

University FbysLcal Mucation Corporation was orgarized t o  manage WSU's 
intercol legiate  a t h l e t i c  program. Mr. Brt Katzemeyer was the  athletic 
director. Mr. I!obert Kirkpatrick was. the  assistaat a t h l e t i c  director 

Fanner was or ig ina l ly  employed by the corporation as t i c k e t  manager. 
and assistant business manager of the a t h l e t i c  corporation. Mr. Floyd 

assistant a t h l e t i c  director  and assumed some of the  business management 
Uwn t h e  death cf Mr. Ki,-kptrick i n  May 1970, Mr. Farmer became the  

9 See Appendtx E. 

i 
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rcspons ib i i i t ies  previously perfomrd by Mr. Kirkpstrick. mese  were 
the persons i n  WSU/pEc who entered in to  the.sevora1 agreements with 
Golden Fa&, and other  OrganiZatiGns before them, for  the transpor- 
ta t ion  of h 5 U  a t h l e t i c  teens. They were the only o f f i c i a l s  having 

Mr. Fam-er were mong the passengers who d id  not survive the crash of 
direct  conta?t with Golden &&le off icers .  Mr. Katzemeyer and 

N4c;4N. 

of the  coRtracts eiltered in to  v i t h  Golden Eagle by Kr. Kirkpatrick and 
According t o  Ex-. Clark D. Ahlberg, PresiZent of WSU, the de ta i l s  

Mr. Katzemeyer were not discussed wi th  him or other of f icers  of WSU. 
He t e s t i f i e d  tha t  h i s  understanding of the arrangements with Oolden Eagle, 
based upon brief  discussions w i t h  Mr. Katzemeyer, was t h a t  WSU/pEc had 

and p i l o t s  fo r  a fee t o  perform cer ta in  services, and that the organiza- 
entered in to  an arrangement wi th  an organization tha t  provided airplanes 

t i on  operated and owned the a i r c r a f t .  Prior t o  t h e  accident, he he9 

Mr. Katzemeyer could execute contracts for services t o  the WSU/pEc, but 
never heard of the Jack Richards Aircraft Compnny. He s ta ted  thr-c 

did not have any authori ty ta sign for  or bind WSU t o  any contract.  He 
advised that pr ior  t o  the 1969 season, when an agreement vas entered 
i n t o  between WSU/.QC and Four Winds, Inc., that Mr. Katzemeyer had 
informed him of d i f f i cu l t i e s  I n  arranging a sa t i s fac tory  contract with 
a scheduled air c a r r i e r  f o r  charter  services. The d i f f i c u l t i e s  re la ted  

partures that would permit t he  team t o  practice prior t o  a game. He 
t o  comltments t o  cover all games, and t he  ina 'oi l i ty t o  schedile de- 

WDS not mare of any dissa t i s fac t ion  vl.th the  subsequent aweerrents 
entered i n t o  w i th  Four Winds, Inc. 

several pieces of correspondence between Messrs. Katzemeyer, Kirkpatrick, 
Following the accident, t he  records of wSU/prX: were examined, and 

Farmer, and Golden Eagle were found. Tvo copies of e lease between 
Jack Richard.9 Aircraft Company and WSU for a t r i p  t o  College Station, 
Texas, were i n  the xecords. These lease agreements d id  not specify ary 

ments located. Dr. Ahlberg t e s t i f i e d  that following the accident he 
payment f o r  the  use of the  aircraft.  There vere no other  lease  egree- 

ta lked with personae1 i n  the  usU/Pn: off ices  and stated,  "It is my 

Mr. Katzemeyer was simply agreeing t o  accept planeewkich Mr. Rictsrds'  
assumption, and t h e  assumption of others here at the University tha t  

t o  supply t h e i r  own a i r c r a f t  et t h e  time." With res-yct t o  that statement, 
cconpany would furnish Golden Eagle Aviation, Iac., as they were unable 

Dr. Ahlberg t e s t i f i ed ,  "Well, since the  accident occurred, I have talked 
with Mrs. Hamon and other  people who made t r i p s ,  and discovered that 
there was a good deal of displeasure on the pert of Mr. Katzeweyer and Mr. Fanner that t h e  E-6 which they thought they had contracted f o r  vas 
not aVSil3blC, and that the  teem had t o  t r ave l  i n  tvo Planes ra ther  than 
one. I had not been aware of that mtil after t he  accident. Inokfng at 

. . .  . . .  . .  . .  .... . .  
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a contract which carr ied no provision f o r  payments t o  Mr. Richards, it 
is hard for  me t o  believe that,  Mr. Katzenmeyer w a s  doing anything more 

not prove that, but t h a t  woul3 be my assumption, knowing Mr. Katzemeyer." 
than  agreeing t o  accept these two M r t i n s  instead of a x - 6 .  I could 

when bids were requested f o r  the t ransportat ion of the W S U  foo tba l l  
team for  the 1970 season. She sent ident ica l  l e t t e r s  t o  several air- 
l ines,  Four Winds '.?ravel Club, Golden Eagle, and others. On the  bas is  
of the  bids received, the  contlact for  charter services fo r  the  original 
f ive "away games" v a s  avarded t o  Golden EBgle. She t e s t i f i e d  that she 
had never seen a copy of any Federal Aviation Regulation i n  the  of f ices  
of WSUJPEC. 

d. Additional Information 

Mrs. Dorothy Harmon was the  executive secretary of the WSU/FEC 

1. A search of the  long-distance telephone c a l l s  from the  Wichita State 
University, o r  charged t o  t h e  WSUjPEC credi t  card held by Mr. Katzemeyer, 
did not disclose any telephone c a l l s  t o  the  JWK Richards Aircraf t  
Company or t o  Mr. Richards' home phone. 

Mr. Katzemeyer did not locate  a copy of any Federal Aviation 
2. A search df the  offices occupied b y  Mr. Kirkpatrick and 

Regulation. 

3. Mr. John Kennedy and Mr. m c e  lsnielson were crewmembers on the  
w-6 leased t o  wsV/FEC by Four Winds, Inc., for  the  1969 footba l l  
season. I n  the  c o u s e  of t h i s  a c t i v i t y  they became well acquainted 
with Mr. Katzernneyer. 

by Mr. Jack Richards, who recornended Nm as a p i lo t ,  well qual if ied 
Mr. John Kemeay was put i n  contact with Four Winds, Inc., 

on t h e  E-6. 

2. ANALYSIS AND CONCLUSIONS 

2.1 Analysis 

fa i lure  o f  the  airZrame o? the a i rc raf t  control systems. Although ground 
Emmination of t h e  :mCckage disclosed no evidence of mechanical 

f i r e  destruction precluded ejc6mination of some of the a i r c r a f t  components, 

performaxe until after the  ri&t turn  was executed by F i r s t  Officer Skipper. 
it is Mted th%t both p i l o t s  appeared tl be aatir;fied with t h e  a i r c r a f t ' s  

The o r a  concern i n  the  cockpit, according t o  Mr.h... Skipper and t o  the 
passenger standir.g behind the crew until seconds before impsct, was t h e  
elevation of the  t e r r a i n  ahead. 
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MDst ground witnesses and the surviving passengers thought t h a t  

t he  engincs were operating normally. However, two witnesses described 
a backfiring  SOW..^ fron the aircraft. I n  considering t h e i r  testinony, 
the Safety €?card notes t h a t  one witness who reported the backfiring was 
si tuated i n  Georgetown. Five other witnesses i n  the same location, 

a s  a flight engineer by a mJor e i r l ine ,  a l l  s tated tha t  the engine 
including the futher  of the witness i n  question, and a p i lo t  employed 

sounds were normal. 

The other  witness, located 1-l/2 miles eas t  of Dry Gulch, s ta ted  
that the  backfiring sound was so loud that passengers i n  t.he a i rcraf t  
def in i te ly  should have been able t o  hear it. However, none of the 

the engines. This witness also t e s t i f i e d  t h a t  as the a i rcraf t  proceeded 
sLrviving passengers recalled anything unusual about the  operation of 

away from h i s  position, he observed the ent i re  a i r c r a f t  fuselage ..as 
dark green and the  mrkings  "4" and "M" were v i s ib l e  on the fuselage 

aircraf t  a re  painted on the  fuselage i n  the position described by t h i s  
d i rec t ly  forward of the ta i l  section. Registration numbers on mall 

witness. However, they are seldom found i n  that locat ion on a i r l i n e  
a i r c r a f t .  On N U M ,  the regis t ra t ion  numbers were located on the  
ve r t i ca l  s tabi l izer ,  not on the fuselage, and would be nearly unreadable 
from behind the a i r c r a f t  a t  the  angular bearing described by the witness. 

was a green s t r ipe  i n  the  center, and the  bottom was unpainted. The 
Sc far as the fuselage i s  concerned, the top  was min t ed  white, there 

Board concludes, therefore, that t h i s  witness a lso  may have been mistaken 
i n  the source of t he  sounCs.he heard, and that the backfiring may have 
come from large trucks or road construction machinery that was being 
operated i n  the v ic in i ty .  

from t h e  right, engine, those familiar with la rge  a i rcraf t  did not consider 
it excessive, and most described it as s M l a r  t o  a "rich" mixture but 
not of any gre&t concern. The fac t  that a r ich  mixture existed on take- 
off at Denver was acknowledged by the crew. However, there is no 
evidence thut  the r i ch  mixture conrlition seriously affected the engine 
p e r f o m c e .  bramination disclosed that on both propellers,  the blades 
were off the  low-pitch stops, Indicating that both engines were turning 
and producing Power at impict. 

while some witnesses reported a small amount of black smoke coming 

The vibration of t he  aircraPt  described by Nrst Officer Skipper 
and the survivors occurred concuri*ent with the  attempt t o  execute a 

left bank, aescribed by surviving passergers as "very, very steep" and 
180' reversal. of course. The severest vibrat ion occurred during the 

"awful sharp." One of them s ta ted  that the  bank was reduced great ly 

t r ees  indicated a bank angle of 31 . Ground witnesses located on 
j u s t  before the  aircraft struck thz t r ees .  The math  cut through t h e  

U. S. Highway 6, only a few hundred f e e t  from where the  a i r c r a f t  crossed 
the road i n  f ront  of them, s ta ted  t h a t  the en t i r e  top  of both wings and 
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a i r c ra f t  fuselage was v i s ib l e  t o  them. A t  an a l t i t u d e  of 11,ooO fee t  
m.s.l., with a lef t  t u rn  in i t i a t ed  j u s t  before the  aircraft starts t o  
cross U. S. Highway 6 (see Appendix G), a bank i n  excess of 60" will be 

If an attempt i s  made t o  maintain a l t i t ude  and power i s  not increased, 
required for  t e r r a in  avoidance at an indicated airspeed of 140 knots. 

the airspeed will decrease. I n  a 60" bank, w i t h  f laps  extended 12.:O, 
prestall buffet  will be encountered at 134 knots cal ibrated airspeed, 
a td  the a i r c r a f t  will be s t a l l ed  at 128 knots. If f l a p s  a r e  not extended, 
the stall  speed would be approximately 137 knots. Accordingly, t h e  

and a steep bank which induced p r e s t a l l  buffet ,  and was not the  r e su l t  
Board believes tha t  the  vibrat ion was the  r e su l t  of abrupt maneuvers 

of malfunction of the  a i r c r a f t ,  a i r c r a f t  engines, o r  control  systems. 
The 12.5' f l a p  se t t i ng  found O:I the a i r c r a f t  could have been selected 
by Captain Crocker t o  reauce t h e  s ta l l  speed. It is  a l so  possible tha t  
they may have been extended previously t o  improve maneuvering s t a b i l i t y  
i n  the  valley. 

c c  

I n  considering the operational. factors  it? t h i s  accident,  the  lack 
of adequate f l i g h t  planning fo r  the  a l t e rna t e  route segment from Denver 
t o  Logan i o  immediately apparent. Mr. Skipper t e s t i f i e d  that at t h e  
start of t h e  t r ip ,  he had i n  h i s  possession a f l i g h t  plan prepared by 
the first of f icer  of the other crew. This f l i gh t  plan ca l led  for  a 

Wyoming. This route garallels the  lnountain ranges and of fers  emple time 
northbound departure from Denver, on established airways, v i a  Laramie, 

t o  climb t o  a safe a l t i t u d e  before turning westward over t h e  muiitaing. 
The distance over t h i s  N i l i e  is  virtually t h e  same as it is over the  
"scenic route" flown by Mr. m p p e r .  The change i n  routing, therefore, 
was purely for  sightseeing purposes. Mr. Skipper several times t e s t i f i e d  
that Captain Crocker was t h e  pilot-in-command of the  t r i p  and that it 
was Captain Crocker who made t h e  decis5.sr.s r e l a t i ng  t o  t h e  f l i g h t .  How- 
ever, with respect t o  the  m u t e  between Denver and logan, Mr. Skipper 
also t e s t i f i e d  tha t  after t h e  f l i gh t  departed from Wchita,  it was he 
who msde the  decision t o  purchase charts  a!. Denver t o  be used i n  pointing 
out landmarks and points of scenic in te res t  t o  t h e  passengers. Accordingly, 
while Captain Crocker may have been distinguished as the  p i lo t - in-comnd 
by vir tue of the  f ac t  t h a t  he held a type ratin,? on the  a i r c r a f t  and Mr. Skipper did not, It is t h e  Board's opinion tha t  Mr. Skipper, i n  h i s  
capacity as president of Golder. W e ,  w a ~  i n  f ac t  t h e  person who 
decided the  route t o  be traveled. 

coment . The rfmner i n  which the  route from Denver was flown i s  worthy of 

over the  mountainous terrain, and many described engine sounds as being 
similar t o  cruis ing power rather  than t o  climb power. -om Idaho Springs 
t o  the  point of crash, the  aircraft  was continuously below t h e  mountain- 
tops. Operation at such a low a l t i t ude  could have been f o r  sightseeing 

All ground witnesses describe t h e  a i r c r a f t  as being extremely low 

.. . -....,--- ~.~.,-~ ,...~,..lll..-.l..~.. ~ . , I  _ . . ~ . . ,  . i  , . , . .  
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purposes only, since the a i r c r a f t  was capable of climbing at a much 
greater  rate than was ac tua l ly  accomplished. By best  estimates, the 
t o t a l  time from departure at Denver t o  the time of crash was 25 t o  30 
minutes. 

a l t i t ude  of 15,000 f e e t  m.s.l., or more, if maximum continuous power 
had been used. I n  the  event thai the  crew did not wish t o  use any 

t e s t i f i e d  he was maintaining, a climb maneuver could have been executed 
se t t i ng  higher than the  regular en route climb parer tht Mr. Skipper 

which would have produced a safe a1 t i t .de  before the f l i g h t  proceeded 
westbound toward the Continental Civide. Ei ther  procedure not only 
would have resul ted i n  emple clearance over the  mountain ranges along 
the  flight-psth, but would have provided the  capabil i ty  t o  reach a safe 
landing place i n  the event of an engine fa i lure .  

I n  one-half tha t  time, the  a i r c r a f t  was cqwble of reaching an 

safety pract ice employed by a i r l i n e s  and most operators of large aircraft 
Mr. Skipper, by h i s  own testimony, was aware of t h e  " d r i f t  down" g/ 

when operating over murrtainous terrain.  Notwithstandim. he f l e w  the 

spent any time exmining the  charts for the  mute  t o  be flown, since Mr. Skipper did not return t o  the  aircraft. a f t e r  he purchased them 
u n t i l  approximtely 15 minutes before takeoff and, at t h a t  the, engaged 
i n  conversation with the  pssengers .  If the  char t s  had been studied, t h e  
pilots could have known that  the  minimum a l t i t ude  necessary t o  c lear  

Mr. Skipper was f ly ing  t h e  a i r c r a f t  at reduced power at approxinately 
Loveland IBss at t h e  end of Clear Creek Valley, was 12,000 f ee t  m.s.1. 

ll,oOO fee t  m.s.1. when the  f l i gh t  reached Dry Gulch and the  crew f 5 r s t  

as a "box canyon." 
discovered that Clear Creek Valley was ending i n  what has been described 

It must a l s o  be presumed that neitb.er Mr. Skipper nor Captain Crocker 

The a l t i t ude  of t h e  aircraf t  as it p s s e d  over Georgetown was 
approxinately 9,800 feet m.s.l., based upon witness observations and 
measurements m%de therefrom. A t  t h i s  point, the a i r c r a f t  was approxi- 
mately 1,xx) feet above the  valley floor. A t  t h s  140 knots indicated 
airspeed t e s t i f i e d  t o  by Mr. Skipper, the  a i r c r a f t  would have been capable 

- l k /  See Appendix D. 

- 15/ "bift down" r e l a t e s  t o  the  planning of a E.ight at an a l t i t u d e  
suff icirnbly hi& so that i n  t h e  event of engine fa i lure ,  the  

ahead as t h e  a i r c r a f t  proceeds t o  a sui table  landing area i n  
excess a l t i t u d e  can be used. t o  provide clearance over t e r r a i n  

descending f l i gh t .  i ! 
, 

I .. . 

i 

http://a1tit.de


... 

- 27 - 
power, 01’ an a l t i t ude  of approximately 12,000 f e e t  a t  D r y  Gulch. 
of a climb of approximately 240 f e e t  per mile a t  rraximum continuous 

:.fr. Skipper t e s t i f i ed ,  however, t h a t  l e s se r  power was used throughoat 
t h e  climb, which would r e su l t  i n  thc a i r c r a f t ’ s  being a t  a lawer a l t i -  

3ea.rlngs taken from observation points oP th‘o witnesses who observed 
tude a t  Dry Gulch. I n  t h i s  regard, calculations using the angular 

the crash serve t o  es tabl i sh  a reasonably precise a l t i tude ,  a s  follows: 

(1) Two witnesses who obsemed the a i r c r a f t  f r o %  above at 
Loveland Pass provided a s ight  l i n e  with a depression 
angle of 4-1/4’ as  measured by an Abney level.  The a i r -  

The distance was approximately l2,OOO fee t .  
c r a f t  wa8 f i r s t  observed whep it was eas t  of Dry Gulch. 

DlagramaticaUy: 

Observer 

. , . -, . ... . 

. T I \ N A = -  FK! AB’ 

BC = 894 f e e t  

Elevation of 0bserv.r 

Eleve.tion of Aircraft  

= ll,W f e e t  

SkE 
(a) Another witness, locate3 on U. S. Highway 6 approximately 

: Dry Gdch at  an upward angle of 4-1/2 , 
5,000 f ee t  from Dry Gulch observed thg  a i r c r a f t  opposite 

By his  obserrations: 

. . . . .. ._. __  .. . . . .. . . . .  . ... . , 
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or .0787 = x003 Bc 

EIC = 394 f e e t  

.Elevation of Observer = 10,650 f e e t  

Elevation of Aircraft  11,044 f e e t  
+~394  fee t  

(3) Two other witnesses, located almost opposite the crash s i t e  

. C r a f t  CIS 100 fee t  above them as it turned across U. S. Highwey b. 
at  an elevation Of 10,6m fee t ,  e s t h a t e d  the height of the a i r -  

2 miles eas t  of Dry Gulch, it was below the level  of the mountains 
(4)  Another witness, a p i l o t ,  s t r t ed  t h a t  when the a i r c r a f t  was 

on e i the r  s ide cf  the valley. In h i s  opinion, the a i r c r a f t  could 
not have turned around, nor could it have climbed over the rising 
te r ra in  ahead. 

Based r.pon the foregoing evidence and computations, t he  h a r d  

rn.s.1. when the reversal  turn  at Dry Gulch was attempted. 
concludes that N464M was at, o r  very ncar, an e l t i t ude  of 11,ooO f e e t  

With respect t o  the a b i l i t y  of the a i r c r a f t  t o  climb over the 
mountains ahead, a review of the performance data (Appendix D) shows 
that i f  m a x i m u m  continuous power had been applied when the aircraft 
was at Dry Gulch, a climb gradient of 4.57 percent could have been 
achieved. This t r ans l a t e s  in to  a climb capabil i ty  of 240 fee t  per 
each p i l e  traversed. Since the distance t'rorn Dry Gulch t o  Loveland Pass 
was only 2 miles, and the distance t o  the other lo-dfst  point (12,517 
fee t  m.s.1.) on t he  Continental Divide ahead was approximately 3 miles, 
it would have been impossible f o r  the a i r c r a f t  t o  clear  the  t e r r a i n  
ahead. (See Appendix I.) 

Concernitq the a i rcraf t ' s  a b i l i t y  t o  execute a reversal  turn, 

a 60' bank will produce a turn radius of 1,430 fee t .  However, i n  a 
reference t o  Appendix D indicates  that at 140 h t s  indicated airspeed, 

a r a t e  of abodt 340 f e e t  per minute. 
60" bank, even at maximum continuous power, a l t i t u d e  would be l o s t  at 

A t  130 knots, the turn radius i n  a 60' bank would be 1,300 fee t .  . 
However, t h i s  woulci r e q u i p  the aircraft t c  be operated constantly a t  
only 2 k m t s  above stall L e d ,  and well irrto the  stall buffet  range. 
Entry i n t o  the  stall buffet boundary would r e s u l t  i n  an increase i n  the  
r a t e  of sink because of the drag induced bq flow separation. 

Even if the  p i l o t  had possessed suff icient  skill t o  operate the  
a i r c r a f t  within such extremely finall tolerances, there would not have 
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been suff icient  space avai lable t o  execute the turn .  A t  the 11,000-foot 

area med ia tG ly  beyond Dry Gulch. A t  the 10,800-foot zontour, the 
contour, the val ley width a t  ground l eve l  i s  about 3,000 fec t  I n  the 

valley width at ground l eve l  i s  only 2,400 fee t .  Trees extending upward 
from the ground would reduce the avai lable turning space a t  t he  lo,+ 

once the a i r c r a f t  ha8 reached the Dry Gulch area, it was no longer 
foot level  a l so  t o  2,400 fee t .  Accordingly, the Board concludes tha t  

poasible t o  have executed a course reversal.  If the crew had b-en 

than  1 minute sooner, when *-he a i r c r a f t  was s t i l l  1-1/2 t o  2 milee East 
concerned about the  a i r c r a f t ' s  abi l l t j r  t o  c lear  the t e r r a in  ahead l e s s  

of Dry Gulch, a successful turnaround cc1M have been executed with use 

that point on the f l ightpath,  the crew would have been unable t o  see 
of mxhm continuous power and a bank angle of only 33". However, a t  

that the valley ended at  Loveland h a s ,  and thus they proceeded in to  an 
area from which an escape was not possible. 

A t  t he  point where F i r s t  Officer Skipper executed the r ight  t u r n  
toward by Gulch, Captain Crocker could not be sure of Skipper's 

any specif ic  procedure. The only conversation overheard by the survivor, 
intent ions since there had Seen nc.discussion i n  the cockpit concerning 

standing M e d i a t e l y  behind the crew, was a discussion of the height of 
one of t he  mountains. It i s  l i ke ly  therefore t h a t  Captain Crocker may 
have believed that F i r s t  Officer Skipper's intent ion was t o  f l y  up 
by Gulch. 

Since he had a good v iew of DRY Gulch out of h i s  window, he could 
see that its floor extended only a few thousand fee t  before r i s ing  
rapidly toward the  Continental Divide. Also, on completion of t he  turn,  
t he  a i r c r a f t  was proceeding toward t h e  r i s ing  ground of b u n t  Trelease. 
Any decision that  was t o  be made, had t o  be made imedia te ly .  It is 
l ike ly ,  therefore, that t h i s  i s  w h a t  induced Capta.in Clocker t o  take 
over the contzvls. The steep l e f t  bank war, then necessary t o  avcid the 
mountain. I n  the  process, the airciwft  was s t a l l ed ,  resul t ing  i n  a loss 
of a l t i tude ,  and contact with the t rees .  

t i o n  i s  generally assumed t o  be equal t o  or l e s s  thnn the resis tance or  
tolerance of hwmns t o  such deceleration, the post-lmpsct conditions 
of aircraft  s tructure can therefo.re be applied a8 a prac t i ca l  means t o  
estahl ish survivabil i ty  of a n  accident. The apparent Intactness of t he  
passepg?r cabin i n  t h i s  accident indicates  such a survjvable condition. 
However, two other c r i t e r i a  must be met t o  Insure survival: (1) the 
occupant becomes involved in the deceleration u f  h i s  enviroment and (2) 
inmediate accesfh t o  a means of escape. 

l6J Preston GTnd Besman G., "Accelerations i n  Transport Airplane Crashes," 

Applied Accelerations" NAEA MaPo 5-19-593, June 1959. 
NACA T e c h i c a l  Note 4158. Eibead, A., "Hu~nan Tolerance t o  Rapidly 

Since resistance of modern a i r c r a f t  structa-e t o  abrupt decelero- 
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ACCGrZint? t o  rescuers, the seats  i n  t h i s  a i r c r a f t  were pushed 

togethrr i n  the forward section of the a i rcraf t ,  indicating that 
fa i lu rc  .>I' scat tiedowns occurred a t  some point during the cm.%h 

the crcsh sequence, such seat f a i lu res  m y  make the  difference i n  the 
sequence. Depending on the f a i lu re  mode and the moment of f a l lu re  i n  

acc.idcnt. 
s w i v a l  or non-survival of occupnts  i n  an  otherwise t o t a l l y  survivable 

?he seat ,  as the occupant's supporting structure, t he  r e s t r a in t  
system i n  the form of a seatbel t  and the  underlying f loor  s tructure 
and seat anchorages a re  the media through which the  occupant becomes 

ofanyone  of these w i l l  allow the occupant t o  accelerate  in r e l a t ion  
involved i n  the deceleratior? of the t o t a i  a i rcraf t  s t ructure.  Fai lure 

t o  h i s  en:ircment and s t r lke  oLjects or s t ruc tare  with a force 
exceeding the overall. crash deceleration. 

Alt,hough the peak mgrdtude and duration of the main crash force 
cann@t be calculated with any degree of accuracy, the forces were 
considered t o  be falrly maderate i n  view of the intactness of the  
fuselage, the low velocity w i th  which the a i r c r a f t  struck the ground 
and the fac t  that many occupants survived the Impact. Additionally, the 
fact  that a l l  but one of tne survivors who escaped did  not haw  t h e i r  
seatbel t  fastcncd a t t e s t s  t o  the  low veloci ty at Impact as well as the 

wi th in  the confines of the fuselage. 
f ac t  tha t  a l d t e r a l  force vector prevented them from gaining m e n t u m  

escaped ha& t h e i r  sea tbe l t  unfastened. The ones who escaped were 
fortunate t o  r a m i n  conscious while others did  not o r  were t ao  stunned 
t o  ef fec t  the-r escape. The f a i lu re  01' many o c c u p t s  t o  evacuate must 

najor injury producer. Indeed, the  pssengers '  not being t i e d  down may 
neverthelens be d i r ec t ly  a t t r ibuted  t a  the  seat f a i lu res  as being the 

have been, i n  i tself ,  a major t r iggering force in the seat fallures, 

of them. 
since passengers as "missiles" can induce f a i l i n g  loads on seats ahead 

It is reasonable t o  assume tha t  more occupants than just those who 

This accident shows once m r e  that passengers can r e c d v e  needless 
in ju r i e s  Inside in t ac t  fuselage structure. The is aware that the 
uresent. design "G" leve ls  for  t r a n s p x t  aircraft  sea ts  and t h e i r  t e s t ing  
criter1.a have been improved since thc or ig ina l  design of the &!artin 404. 
Hence, without continued concern for t h i s  problem, neediess l o s s  of l i f e  
can resul t .  

Finally,  with regard t o  t h e  problem i n  t h i s  accident conrernlng the 
ident i f ica t ion  of the operator who had thz responsibi l i ty  for  compliance 
with the reguiations applicable to the fI.ight, it is  obvious that there 
was c l r ~ s s l c  disagreement &ng the partic:s Iavolved I n  the  f l igh t .  As 

i 
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Golden Eagle Aviation, XIIC., was the  operator. Both Jack Richards Air- 
previously s ta ted  i n  t h i s  report,  it was the  position of the  FAA t h a t  

University was the  operator. It i s  the position of Wichita State  Univer- 
craft Camlnrny and Golden Eagle Aviation, Xnc., contend that Wichita State  

s i t y  that they wcre not the  operator but hnd been merely chartering air 

and a p r t  from t h i s  accident inquiry and f o r  the  purpose of t h i s  report  
service. This question will be f u l l y  resolved i n  a pmcceding separate 

t h e  Board does not believe it necessary t o  resolve t h i s  confl ict .  For 
present purposes, it is  suf f ic ien t  t o  conclude from the  post accident 
denial of the  par t ies  tha t  they were the  operator with the  responsibi l i ty  

responsibi l i ty  at the time of the f l i gh t .  
for the  safe conduct of t h i s  f l i g h t ,  +.:?at they did not acknowledge such 

It is t h e  view of the Board that t h e  numerous deficiencies,  unsafe 
practices,  and deviations from regulations, involved i n  t h i s  operation, 
are typica l  of operations where none of the  part ic ipants  acknowledge 
responsibi l i ty  for t h e  safe conduct of a f l i gh t .  As t h i s  Board s t a t ed  
i n  a prior accident report,  "It is not unusual t h a t  such operations 
are characterized by safety problms such as those found t a  be present 
i n . t h i s  operation." The Board believes t ha t  the  mnagement required 
for a safe operation appears t o  have been absent and was a signif icant  
factor  i n  t h i s  'accident. 

2.2 Conclusions 

(a) Findings 

1. There was no f a i lu re  or malfunction of the  aircraft, 
powerplants, or control systems. 

2. 'The crew was properly cer t i f ica ted  for the  f l i g h t .  

3. There was a current airworthiness ce r t i f i ca t e  i n  t h e  
a i r c r a f t  and an  annual i n spec t im  had been performed. 

4. The a i r c r a f t  was 5,190 pounds over the maximum permissible 
takeoff weight at Denver, and 2,665 pounds over t h e  
maximum ce r t i f i ca t ed  takeoff weight at impact. 

5. The or ig ina l  fli!&t plan was a l te red  t o  provide a "scenic 
mute" for sightseeing purposes. 

6. The a i r c r a f t  was operated over Clear Creek Valley at  an 
a l t i t u d e  always below the  mountaintops. 
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7. m e r  the f l i g h t  reached the  Dry Gulch area, it was m 

longer possible for the a i r c r a f t  e i the r  t o  climb over 
the t e r r a in  ahead, or t o  execute a course reversal.  

8. None of the par t ic ipsnts  i n  t h i s  flight, the  owner of 
t he  a i r c r a f t ,  lessee, o r  the  cornpaw providing the crew 

operator and cccepted r e s w n s i b i l i t y  for the safety of 
and other  services acknowledged that they were the  

such f l i g h t .  

(b)  Probab1.e Cause 

vas t he  intent ional  operation of the a i r c r a f t  over a mountain valley 
route at  an a l t i t u d e  from which the  a i r c r a f t  could neither climb over 
the obstructing t e r r a i n  ahead, nor execute e succersful course reversal.  
Significant factors  were the  overloaded condition of the  aircraft, the 
v i r t u a l  absence of f l i g h t  pllaruling f o r  the chosen route of f l i g h t  frm 
Denver t o  Iogan, a lack of understanding on the part of the  crew of t he  
performsnce capabi l i t ies  and 1imi:ations of t h e  aircraft,  and the lack 
of operational management t o  monitor and appropriately control the  act ions 
of the flightcrew. 

The Board determines tha t  t he  probable cause of t h i s  accident 

3. REC-IONS 

The testimony given during the public hearing held i n  connectiox. 
with t h i s  accident indicated a widespread misunderstanding by educatlozrsl 
i n s t i t u t i o n  and business concern personnel of the problems and regula- 
t i o n s  involved i n  the operation of la rge  a i r c r a f t ,  or t h e  responsibili-  
t i e s  of lessees of an aircraft. Accordingly, on November 9, 1970, the 
€!card issued a Safety Information releane recomending tha t  potent ial  
users  o f  la rge  aircraft on e short-term charter basis,  question pro- 
viders of such services as t o  the  type of operations for which they 
have been cer t i f ica ted .  S h ~ u l d  there be m y  doubt as t o  the  proper 

advice. A copy of this release I s  included in t h i s  rewrt ea Appendix F. 
cer t i f ica t ion ,  such users should consult t he  nearest FAA off ice  for  

gation int.0 a l l  charter  operations as ordered by Secretary of Transports- 
As noted i n  t h i s  release the Safety Bousd i s  aware of t he  inveati- 

t l o n  Volpe. The Board is  i n  accord with the  need for such an investigation, 
and i s  hopeful that t h e  r e su l t s  w i l l  establ ish safe pract ices i n  all 
charter  or leasing ac t iv i t i e s .  

I 
I 

i 
~ 

\ 

l i i  
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Notice of Froposed R>de I a i n g  70-41, the B,xrd i s  i n  conplete 
agreement witn t h e  conclusion i n  the  norice t h a t  there  is a need fo r  
regulatory action i n  t h a t  area. Accordingly, the  Safety Board has 

These ccmrments axe contained i n  Appendix J t o  t h i s  report.  
forwarded coment,s on the  p rops31  t o  FAA Administrator Shaffer. 

Concerning the  suggested regulatory changes contained i n  FAA’s 

BY THE NATIONAL TRANSPORTATION SAFETY BO?RD: 

JOHN H. REED 
Chairman 

Member 
OSCAR M. UUhEL 

Member 
FRANCIS H. XCADAMS 

LOUIS M. THAYER 
Member L 

Member 
ISABEL A. BURGESS 

December 24. 1970 
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APPENDM A 

INVIBTIGATION AND HEARING 

1. Investigation 

accident about 1330, on October 2, 1970. An investigating team departed 
from Washington, D. C. at 1930 that evening and arrived at the crash site 
the following morning. Working groups were established for operations and 
witnesses, structures and systems, powerplants, and human factors. Parties 
to the investigatim were Golden E&e Aviation, kc., Wichita State University, 

Alpine Rescue Team. There were no assignments to the working groups from the 
the Federal Aviation Administration, the Rocky Mountain Rescue Grodp, and the 

Jack Richards Aircraft Company, since no representatives appeared at the scene. 

The National Transportation Safety bard  received notification of the 

The on-scene phase of the investi&:ation lasted six days. 

2. a 
A public hearing was convened Gctober 21, 1970, in Wichita, Kansas, and 

lasted 3 d a y s .  

3. Prelhinary Reports 

A preliminary report of this accident was not issued. 

. .  
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CRBl IXFORMATION 

c e r t i f i c a t e  No. 1625375, with rat ings for  airplane multiengine lend,  DC-3, 
E-6/7, and comerc ia l  privi leges for M-202/404 and airplane single-engine 
land. He also held a f l i g h t  ins t ructor  c e r t i f i c a t e  for  airplanes and 
instrlxments which expired April 30, 1969, and a mechanic c e r t i f i c a t e  No. 
201457, with airframe and powerplant ratings. His FAA f i r s t - c l a s s  
medical c e r t i f i c a t e  was issued on August 21, 1970, with no l imitat ions.  
The last entry i n  h3R logbook i s  for the WSU t r i p  t o  Amarillo and return,  
on September 27, 1970, but there are no f l i g h t  times l i s t e d  for t h a t  or 

mately 2,452 t o t a l  f lying hours, of which 123 hours were i n  t h e  Marten 404. 
any subsequent f l igh t s .  Prior  t o  t h a t  time, he had accumulated approxi- 

Captain Crocker received an M-404 type rati.ng for  h i s  commercial 

Captain D a n n y  E. Crocker, a@ed 27, possessed a i r l i n c  transport p i l o t  

p i l o t  c e r t i f i c a t e  on April  4, 1969. A t  t h a t  time, he had 11 hours Pod 
40 minutes in the a i r c r a f t .  Since t h a t  time, he had accumulated 111 
addit ional  hours, of which 8 hours and 45 minutes were in the last  30 
days pr io r  t o  -ding any WSU t r i p s ,  

F i r e t  Officer Eonald 0. Skipper, agea 55, possessed a i r l i n e  transport. 
pilot ce r t i f i ca te  No. 142979, w i t h  ratings f o r  airplane multiengine land, 
E- 3 ,  and commercial privi leges for airplane single-engine land. He a l so  
held a f l i g h t  ins t ructor  c e r t i f i c a t e  for airplanes and instrumenks which 

Issued on Ju ly  27, 1970, with the  limitation, "Holder shall wear correcting 
expired January 31, 1%9. His FAA f i r s t- c lass  nedical c e r t i f i c a t e  was 

glasses while exercising the privi leges of h i s  airman cer t i f ica te ."  He h a  
accumulated approximately 4,500 t o t a l  flying hours, of which approximately 
30 hours were in the M-404. 

program on Sep1.ember 1, 1970. Sne had na pr io r  avia t ion background. 
Stewardess Judith K. Lane, aged 28, completed a 1 9 h o n r  training 
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f i r s t  of f icer ,  nor did he have any knowledge of t he  weight and balance 
computations for any of the three legs flown. He s tated t h a t  t he  captain 
had presumsbly computed the weight and balance on each leg. In response 
t o  the checklist  challenge for  weight and balance, he had simply acknowl- 
edged tha t  they were checked. The f i r s t  of f icer  had determined the V1 and 
V2 speeds from t.he placard i n  the a i r c r a f t  by using thkeoff weights given 
t o  him by the captain, but be could not remember w h a t  t he  f igures were. 

The supervlsion and actua l  loading of N464M was not observed by the  

gation based on preliminary information. m i s  weight, 40,165.1 pounds, is 

others  which a re  more obscure. For example, an inspection of the baggage 
subject t o  cer ta in  variables, some of which a r e  reasonably evident and 

on N470M revealed that there were 27 player bags, rather  than 22 as l i s t e d  
for that a i rc ra f t .  Presumably f ive  player bags i n i t t a l l y  scheduled t o  be 
loaded on N464M were placed on N47OM becauae of the random method of load-  

Another rather obvious mi s s ion  i s  the personal luggage of the passengere. 
ing, as a conscious ef for t  t o  equalize the two loads or  by mistake. 

Testimony at the hearing indicated tha t  t he  playem carr ied minimal over- 
night equipnent, but there were reports of hnndbags being car r ied  by some 
of the other WSU personnel. Other variables, for which no specif ic  
resolution vas eought because of t h e i r  nebulous nature, include tine 
quanti t ies  of A01 and ant i- ice  f luids,  the ac tua l  weight of the cater ing 
materiais, and even the individually l i s t e d  weight of each player o r  
passenger. 

The takeoff gross weight of N$64M w(rs computed early i n  the invest i-  

Iknver (5,330 fee t  m.s.1.) i s  approximately 43,000 punds,  using ADI. 
The maximum ce r t i f i ca t ed  gross weight for takeoff of a ~ 4 0 r  at 

The m-ximuiu allowable Landing weight at Logan (4,453 fee t  m.s.1.) is  
also 43,000 pounds. Based on these figures, N464M exceeded the  takeoff 
weight l imitat ion by approximately 5,165 pounds at  Laver .  Assuming a 
naciml fue l  burnoff of 200 gaUons/hour end an ertimated time en route 

would have been approxImetely 45,369 pounds. This weight would have 
t o  Logan of 2 hours 20 minutes (reported by X470M), the  landing weight 

exceeded the  maxhm landing weight for  Logan by 2,369 pounds. 

the datum p l i n t ,  87 inches forward of the a i r c r a f t  nose, are: 
The center of gravity l imi t s  for  N464M, expressed i n  inches from 

Condition MEXID~I Weight Gear Position C. 0. Range -- 

The data required t o  establ ish the precise c.g. of the  a i r c r a f t  i s  not 
available. However, t h e  seating of most prssengers was well established, 

again work1n.g within the framework of the bas ica l ly  r e l i ab le  infmma- 
t lon  avai lable k?o computations were made. In t he  first instance, t he  18 
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player bags and 100-p0ur.d weight t r a ine r  were assumed t o  be located i n  
the a f t  cargo compartment mid-range. This weight was then assumed t o  be 
I n  the forwardm3st cargo compartment. The computed center of gravity 
for each condition respectively was 462.95 and lr58.95 inches from datum. 

Basic Rn&y Weight 

Captain Crocker 

F/O WPPer 

Stewardess Lane 

Baggage (3 @ 15 lbs . )  

Fuel (1,370 gal. B 6 lbs.) 

WSU Fansengers and BBggage 

Passenger Ann and Baggage 

Takeoff GTOE8 Weight 

. .  

31,486.5 

170 lbs.  

165 

120 

lbs .  
45 



APPENDIX D 

Martin 404 Performance Information 

1. General Information 

Stauleton Field, Denver, Colo. 
Elevation: 5,100 feet. 

Atmosphere: FAT 71° F.; wind 030 @ 6 knots; dew point 300 F. 
Takeoff Runway:  No. 35; 11,500 feet long. 

Crash Site 

Elevation: 
Ambient Temp.: 

11,ooO feet m.s.1. 
SO0 F. 

Standard Temp.: 200 F. 
Density Alt.: U,900 feet m.s.1. 

Airplane 

Gross weight at takeoff at Demer: 48,165 I.bs. 

Wing flap position at impact: 
Gross weight at impact: 47,565 lbs. 

12.5°(Takeoff & SE m route) 
Isteral attitude at impact : 31 - degree left bank 
?over conditions at *act: 2,400 r.p.m., 165 bmep (1,400 BHP! 

e. Maxh Permissible Takeoff & LandinR Weights for Field Elevation Of 5,300 ft. 

wE.r E 
m. Takeoff Wt.: 42,975 lbs. Max. Landing Wt.: 

39,500 lbs. 
42,500 lbs. 37,975 Ibs. 

3. Estimated :>ingle-E;hgine (sf Takeoff Climb Performance in feet per minute 
3 m t  48.165 lbs., 5.3 
Sterldard AtTomhere (EA1 

00 ft. altitude. V, speed. 12.V flap, International 

Gear Down: 
Gem Up : 

5 f.p.m. 
+ 255 f.p.m. + 140 f.p.m. 

- 135 f.p.m. 



- 2 -  

Free Air Temperature   FAT,^ Rate Of Climb 

20' F. (IS?\): + 9% f.p.m. 
50' F. (ISA + 317): + 739 f.p.m. 

Gradient - 
0.0525 ( i . e . ,  5.25%) 
0.0457 (1 . e . .  4.57%) 

NOTE: (s )  designates a stalled condition 

, .  . . .  

, 
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APPENmX E 

AVIATION SERVICES AGREEMENT - 

THIS AGREEMENT, made this .11llv a day of 1970 , 
1970, between Golden Eagle Aviation, Inc., a corporation, hereinafter 

referred to as "Contractor', and Wichita State University, hereinafter 

referred to as "CustomerU; 

WITNESSETH; 

WHEREAS, Customer has leased (or ,  prior to the commencement of 

the services provided for herein, will h w e  leased), from &third 

party, the following described aircraft: 

ONE DOUGLAS: DC-6B 

hereinafter referred to as "the &rcraft"I and 

WUEREAS, Customer desires to have Contrac~r provide, with 
respect to the Aircraft, the services specified below, upon the terms 

and conditions hereinafter set  forth, and Contractor is willing so 

to do; . .  . ,  

NOW, X~EREFORE, Customer and Contractor do hereby agree as 

follows : 

1. gRVICES: Contractor shall provide the following services 

for the Aircraft during the period of time commencing on September 

11, 1970, and ending on November 14, 1970: 

(a) A fully qualified flight crew to fly the Aircraft 

to and from such points within the Continental Unitsd States 

as Customer may direct (or, if an itinerary is attached hereto, 

.... ,- -. _. .. . . . . . .  . . . . . .  ..... ...... . ,  .---.-.,. ..._. /.; 
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t C  f!.y tha A i r c r L f t  i n  accordance wi th  s a i d  i t i n e r a r y ) ,  s a j d  

f l i g h t  crew t o  c o n s i s t  c f  8 *tail1 

F i r s t  Of f i c e r  

- F l i g h t  Engineer 

Two Cabin At tendants  

(b) The fol lowing bipecidied i n - f l i g h t  c a t e r i n g  services 

See a t t a ched  schedule  and i t i n e r a r y  t i t l e d  "1970 - F o o t b a l l  

T m v e l  Plans". 

(c) A l l  f u e l ,  o i l  and o thnr  f l u i d s  necessary  f o r  the 

o p e r a t i o n  of t h e  A i r c r a f t  pursuant  t o  t h e i r  Agreement.. 

(d) Routine maintenance on t h e  A i r c r a f t .  

2 .  CO.XPENSATXOll: A8 c o n a i d a r a t i o n  for  Con t r ac to r ' s  proviZing 

the a o v e  s g e c i f i e d  se rv iced ,  Customsr sh . - l l  pay to  Contractor  a total  

PuDp Of $ 24.333.13 

3 .  PAYMENT: Customer s h a l l  pay to Cont rac to r  t h e  SUN of - 
-Al2a+.JL' upon s i g n i n g  tnis Aviation S e r v i c e  

Agreement, this sum to c o n s t i t u t e  an advance a g a i n s t  t h e  total  ot 

$74.338.30- 

In add i t i on ,  the Customer s h a l l  pay t o  t h e  Cont rac to i  on 

October 5. 1970 , 1970 t h e  sum of c 1 7 . 1 q u -  -- 
-, t h i s  sum i n  a d d i t i o n  to t h e  advance t o  c o n s t i t u t e  pey- 

uient i n  f u l l  of t h e  Aviat ion Se rv i ce  Agreement. 

4.  CONTRACTOR'S PERSONNEL: CJneXictOrCS p€+rSOIUIel engaged i.? 

t h e  performance of t h i s  Agreement s h a l l  fc,r all purposes remain employees 

. . . . . .  ~ = ,  "~-., ..... ................ . ... . . . . .  



p 
of Contrac tor .  All members of t h e  f l i g h t  c r e w ' s h a l l  be l i c e n s e d  and 

f u l l y  q u a l i f i e d  i n  every r e s p e c t  t o  o p e r a t e  t h e  A i r c r a f t .  

5 .  DELAYS OR CANCELLATIONS: Cont rac tor  s h a l l  no t  be responsibLe 

f o r  de lays  or c a n c e l l a t i o n s  occasioned by labor d i s p u t e s ,  weather,  acts 

Of God, mechanical f a i l u r e  o r . a n y  o t h e r  f a c t o r s  beyond t h e  c o n t r o l  of 

Contrac tor .  

6. IXSU s h a l l  provide  

insu rance  

wi th  limits s a t i s f a c t o r y  and i n  accoruance wi th  t h e  FAA and CAB 

r e g u l a t i o n s  and s h a l l  f u r n i s h  proof thereof  t o  Contractor. 

7. ENTIRE AGREEMENT: This  Agreement, and any schedules  or 

e x h i b i t s  a t t ached  h e r e t o ,  c o n s t i t u t e s  t h e  e n t i r e  agreement between 

Custoiner and Contrac tor  and s h a l l  n o t  be modified or amended except  

by w r i t i n g  signed by both  p a r t i e s .  

8. C O U N T E R P A i :  This  Con t rac t  may be executed i n  numerous 

c o u n t e r p a r t s ,  eacn such couzre rpa r t  having t h e  same e f f e c t  as t h e  

o r i g i n a l  contract .  

9. CHOICE OF LAW: This Con t rac t  s h a l l  be cons t rued  i n  a l l  

r e s p e c t s  pursuant  to t h e  Laws of t h e  S t a t e  of Oklahoma. 

I N  WITNESS WHERGOF, t h e  p a r t i e s  h e r o t o  have executed t h i s  

Agreement t h e  day and year  f i r s t  above written. 

GOLDEN IAGLE A V X A T I ~  INC . 
ATTESTa 

WI&&A STATE UNIVERSITY 

i 
i 

i 
..,. .. ~ , .. .. ~. .~ . - . 



APPENDIX F 

SB 70-85 
(202) 382-7273 

Office of the Chairman 

For Release: 

ADVANCE For 

- A M  Newspapers 
Monday, Nov. 9, 19'10 

The National Transportation Safety Board today issued a 
statement regarding i ts  recent public hearing in Wichita. Kansas, 
which was held 9s part of i ts  investigation seeking to determine 
the probable cause of the Iatal accident involving a Martin 404 
aircvaft carrying the  Wichita State University football team, t'lat 
occurred on October 3. 1970, near Silver Plume, Colorado. 

The testimony taken at the hearing indicates that the acci- 
dent was operational in nature and that there were no mechni- 
cal failures or malfunctions affecting the performance of the 
aircraft.  Further analysis of this testimony an6 other related 
evidence i s  required before conclusions can be drawn, the 
Board said. 

to the perfornlance capabilities of the aircraft, the flight planning 
by the pilots, particnlarly a t  departure from Denver and the  con- 
trol,  or lack thereof, exercised by various organizations per- 
taining to safety of the operations. 

The Board i s  now examining in detail the evidence relkting 

The Board is aware of the use of large aircraft in passen- 
ger-carrying operations by individuals, corporations, and edu- 

t r ip  basis in order  to satisfy a requirement for  infrequent, 
cational institutions which have leased aircraft  on an individual 

would appear that the contractual rclationships are designed 
short duration a i r  transportation.. In certain instances, i t  

to make the lessee the operator of the aircraf:. 

(over) 
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If the lessee does not possess the necessary knowledge of the 
Federal Aviation Regulations, he may, through these contractual 
arrangements, unknowingly become the operator of the aircraft, 
and thereby be obliged to assume responsibilities beyond his 
capability. 

that the regulations and procedures governing passenger oper- 
In view of the foregoing, the Safety Board has concluded 

ations of lal,ge aircraft should be thoroughly examined with a 
view in mind of making them more stringent and their applica- 
bility m@re understandable, The Safety Board is pleased to 
learn that the FAA has already taken action by publishing a 
Notice of Proposed Rulemaking wnich would expand the defi- 
nition of a commercial operator, and which would make Part  

a1 institutions engaged in the carriage by airplane of students 
123 of the Federal Aviation Regulations applicable to education- 

or other persons affiliated with it. 

The Board was also pleased to note that a thorough investi- 
gation of all aircrzft charter operations has been ordered by the 
Secretary of Transportation, John A. Volpr, which we under- 
stand will not include those carriers regulated by the Civil Aero- 

cational institutions of the avia?ion regulations incident to the 
nauticj: Board, and that the F A A  has taken steps to inform edu- 

operation of large aircraft. The Safety Board believes thcse 
actions a re  steps which wi l l  lead to safer operations. 

However, the Board is concerned that many other potential 
userb of large aircraft do not have knowledge of the existing 
Federal Aviation Regulations which have been designed to pro.. 

to competent advice concerning proper methods of securing 
vide safety in air travel, or that they may not have ready acceqs 

charter services, aircraft rental, or leasing of aircraft. Ac- 
cordingly. the Safety Board recommends that all potential users 
of large aircraft on a short-term chsrter bmis  question pro- 

they have been certificated by the FAA. If at all in doubt as to 
viders of such services as to the type of Operations for which 

office for  advice. In so doing, they will  be informed of the proper 
proper. certification, such users should consult the nearest F A A  

with Inaximlm safety. 
p:,ocedures to insure that the proposed fligh!: can be accomplished 

The Safety Board said it would expedite the issuance of its 
final rcport on this tragic accident which wodld include a formal 

dations that would help prevent such accidencs in  the future. 
determination ~f probabis cause and any appropriate recornmen- 
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LOCATION 
WITNESS GROUP CHART 

APPENDIX G 
SILVER PLUME, COLORADO 

r F L l G H T  PATH AS DESCRIBED BY WITNESS OCTOeER 2, I97U 
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I) TREE 56' TALL WITH TOP BROKEN OUT 
LEGEND 0 

21 SHORT PIECE OF 4" DIA. LIMB WITH CLEAN 

3) 14" PIECE OF TRIM TAB (ORIGIN UNKNOWN) 
4) 20" PIECE OF TAB (ORIGIN UNKNOWN) 
5 )  FLAP-SLAT 
6)  OUTBOARD HALF OF LEFT HORIZONTAL STABILIZER 8 

ELEVATOR STABILIZER & ELEVATOR SEPAWTED 
7) PIECE OF 6" DIA. TREE ON GROUND CUT IN 14" LONG 

YILLOW "ED SCARF 

DIAGONAL CUT 

8) PORTION OF WING LEADING EDGE 
9 )  2'x4' PIECE OF WING SKIN AND 2 x 2 '  PORTION OF 

CONTROi SURFACE (ORIGIN UNKNOWN) 
10) PORTION OF FLAP ORIGIN UNKNOWN 
11) FLAP-SLAT 
12) MAIN LANDING GEAR DOOR 
13) PORTION OF TIP OF PROP BLADE 12" LONG 
14) GYRO PORTION OF FLUX GATE COMPASS 
15) OUTBOARD 13 OF RIGHT STABILIZER &ELEVATOR 
16) SMALL PIECE OF W!NG SKIN (ORIGIN UNKNOWN) 
17) MANY SMALL AL!JMINUN. SCFAPS IN THIS 

18) MAIN LAND:NG GE4R DOOS, PORTION OF FLAP 

191 4'x6' SECTIONOF WING WITH LANDING LIGHT 

GENERAL AREA (ONGIN UNKNOWN) 

6 EFlGlNE COWL (DRIGIN UNKNOWN) 

20) R I W I T  WING TIP 
' ATTACHED (ORIGIN UNKNOWN) 

zlj 3 ~ '  SECTION OF WING SKINIONGIN UNKNOWN) 
22) FUEL CELL DOOR WITH FUEL QWNIW TRANS. 
23) AUX CABIN PRESSURE REGULATER 
24) BLADE FROM P C P .  "B" 
25) PORTION OF TOP WING SKIN lOKlGlN UNKNOWN) 

SKIN CARGO COMP. 
29) FUEL CELL DOOR 
3a) M O R  PORTION OF AlRSTAlR DOOR iii PROP. a*.v- 
32) Pmnw OF FLAP, FUEL CELL DOOR W/FUEL 

QUANITY TRANS. GRND. SUPPORT AIRCOND. 
ACCESS DOOR 

33) RCA RADAR ACCESSORY UNIT 
34) FUEL CELL DOOR "/FUEL QUANITY TWWS. 
35) PORTION OF FLAP, FLAP HlNG UNIT, 

UNDER WING IEFIJEL PORT 
36) SECTION OF ENGINE COWL F h P  
371 LANDING LIG:II, FUEL CELL DOOR UNDER 

~ ~ ~ ~ .. 

' WING IIEFUELiaORT SMALL SECTION OF 

38) 2'Q SECTION OF UPPER WING SKIFi 
WING SKIN 

3s) w o  STEPS LF AIRSTAIR DOOR 
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SCALE: - 0 50' 

LONGITUDE: 105°-52'-54" 
LATITUDE: 39'-39'-8" 

NATIONAL TRANSPORTATION SAFETY BOARD 

Washington, D.C. 

WRECKAGE DISTRIBUTION CHART 
GOLDEN EAGLE AVIATION NCQRP. MARTIN 404, NMf% 

W E A R  SILVER PLUME, COLORADO 
OCTOBER 2, i950 

I 





, . . . .. . . . -  ,.,. ~ .. .. . , 

APPENDIX J 

DEPARTMENT OF TRANSFORTATION 

NATIONAL TRANSPORTATION SAFETY BOARD 
w*III,*OToK D L  tDl l  

C December 28, 1970 

Honorable John H. Shaffer 
Aaministrator 
Federal Aviation Administration 
washington, n. C. EO59 

NPRM 7-41 concerning aircraft operations conducted by c m e r c i a l  
The National T;.P.nsprtation Eafety BMIsd has reviewed your 

operators, educational institutions and other group. We are i n  com- 
plete agreement with the conclusion expressed i n  your notice that there 
1s a need for reguletory action i n  th i s  area. T N s  need was moGt recently 
highlighted by the facts  discussed at our hearing on the accident which 
occur!cd at  Silver Plume, Colorado, on rjtober 2, 1970. However, on 
the basis of o w  consideration of th ic  problem, m1d our review of your 
notice, we have a question as t o  whether the proposed amendment of 
wsts 1.1 and 123 of the Federal Aviation Regulations i s  a SignificRnt 
step i n  the solution of the problem. 

and m y  do l i t t l e  t o  resolve three difficulties. The amendment of art 1.1 
proposes t o  simplify the surveillance and enforcement problem by in- 
cluding i n  the definition of "comnercial operators" three apecific types 

It IS o w  vies that NR~M 70-41 i s  a continuation of past approaches 
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meat haulers, land companies, and Lss Vegas hotels. We perceive 
of operations. Each appears t o  be based on past experieuce with 

the following problems in uti l izing t h i s  approach; 

1. It ignores other types of operations and cannot, 
of course, include new types of subterfuges not 
yet identified. 

2. The propxed Rut 1.1(1) will s t i l l  repuire legal  
interpretation and present the  same problem found 
with t he  existing regulation. 

3, while the proposed part 1.1(1) may have been primarily 

within the ambit of “comercial operators,” it appears 
designed t o  bring the so-called meat hauler operations 

t o  be so broad tha t  it would extend t o  the large portion 
of executive f l ee t s  engaged i n  transporting thei r  owner’s 

aircraft  m y  require higher opra t ing  requirements, we 
products. While such operations conducted i n  large 

question whether there is a need fo r  cert if icat lsn of these 
operations. 

require certification of educa.tional institutions, we question the logic i n  
Wlth regard t o  the proposed amendment of wrt 123, which would 

extending t h i s  part now applicable t o  travel  clubs, which are established 
for the purpose of %ravel. Educational :nstitutlons and other groups 
generally have no intention of being the operator and are only seeking 
inexpensive charter transportation. The problem i n  th i s  area Is with 
those arrargements which result i n  the eaucational institutions un- 
knowingly becoming the operator. To lur knowledge, there has been 
no significant problem with institutions which acknowledge that they 
are the operator. We, therefore, question the need for certification. 

I n  light of the above, the Safety lkwrrd recomnends that the 
notice be withdrawn o r  8ubstantisUy modified. We recognize that 
t h i s  is a very cm?l.ex problem which has plagued the FAA fo:. many 
years and fhat pzst attempts t o  define ”for compnsation o r  hire,” 
both by your agency and the courts, have not been too fruitful. The 

are t o  be employed kas resulted i n  an excessive expenditure of man- 
requirement of such a legal  test as a basis for  w h a t  operating rules 

power for surveillance and prosecution, with the.se’efforts always 
after the  fact when safety has already been compromised. 

.. 
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In  recopi t ion o? the complexity of th i s  m t t e r ,  we would - 

be given further review by the FAA, including any comnents recom- 
therefore uree that, before an amendment of the rules, t h i s  matter 

mended on t h i s  yeniiing notice and recornendations developed by the 
Task Force presently studying t h i s  problem under the direction of 
the Assistant Secretary for Safety and Consumer Affairs. 

While we doubt t h a t  there is  any magic formula by which th i s  

be again considered. We would suggest the following alternatives as 
problem can be Rruy solved, we believe certain alternatives should 

deserving consideration: 

1. 

2. 

3. 

4. 

mke M change in the regulation but undertake bet.cer 
surveilbnce and more vigorous enforcement of existing 
rules. 

Retain the existing definition of "cnmnercial operator," 
but include those types of operations which have been 

llatlng them as emples  under the d e .  
found, i n  the past, t o  be caumercial operations by 

I n  combination with 2. above, provide for e. review by 

but establish well-defined limits on w h a t  type of arran,nr 
FAA of certain leases and agreements, prior t o  execution 

meats should be involved. This review could be limited 
t o  agreements pertaining t o  lsrge aircraft end only those 

t ion  vi th  crew service agrcments, as i n  a recent case. 
involving wet leases and dry leasee when used i n  cmbina- 

Amend Eest 91 of the Federal Aviation Xegulations t o  
require the application of additional operating and 
m1ntenanc.e rules t o  a l l  Urge aircraft. Complex jets 
of less than 12,500 pounds could be included, if appmpriatc. 
Such an anendment could pmvlde that the owration uf any 

under part 121 (or 13:: where an air taxi has large aircraPt 
large aircraft by persons other than those certificated 

authority) must complg- with such additional operating and 
maintenance rules. l'he identification of the 
rule shauld, of course, be le f t  t o  your discretion. 

. .  

?requirement ths t  second-in-command crewmembers be trained t o  per 
fonn aseigned duties. Feriodic recurrent training and requalification 
checks should be required. 

Such d e s  sfioula include an upgrading of pilot proficiency, including 
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Uhder this proposal, the "for compensation or hire" t e s t  would 
remafn for  determimtion as t o  whether an operatc:' requires certifica- 
tion. Hovrver, during the time consuced by an exhnust,ive investiga- 
tion, legal review, etc., the public woula at least  have the assurance 
that the aircraft, +?respective of the type of operation, i s  being operated 
under a higher standard than that presently prescribed by Brt 91. %pew, the o,wrator/mner of a h r g e  aircraft,  mder these con- 

type of operation, and, therefore, would be less  inclined t o  conduct 
ditions, would have t o  meet the higher standards, irrespecti.?e of the 

l l l e p l  operations. This promeal would be subject t o  the criticism 
that it would be applicable t o  executivs t lee ts  and invite the i r  opPCsi- 
tion. However, tbLs  criticism may be somewhat negated when it i s  
recognized that the cost of certification would be obviated, and h 
reasonable and gractical use of the Mmlnistrator's exemption 
authority is available for unusual cases. 

We would invite your particular attezrtion t o  item 4. above. 
Although it i s  one that has undoubtedly been considered i n  the pst ,  
it IE a different approach, and one which could r'alse safety standards 
for  large aircraft,  be simpler t o  monitor and enforce, and would 

taking operations for  compensation '31. hire. 
continue the certification of "conrmercial operators" who are under- 

, . .  ,. 
, .  
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