
* C I V I C  A E R O N A U S I C S  B O A R D  

ACkJpted: Am 3, 3.958 Released: April 8, 1958 

F'RON'I'IER AIRLINES, IMC ., DWGLAS G 3 C ,  I? 65276, 
NEAR PHOENIX, ARIZONA, A E U L  2, 1957 

The Accident 

A t  approxinately 1344:J ApriL 21, 1957, a Douaas =3C, N 65276, m e d  

The aircraft;, although substant ia l ly  damaged, landed safely a t  

and operated by Frontier Airlines, s tmck  a mountain ridge approximatel$ 40 mfles 
north of Phcnix, Arizona, and lost approx5matd.y 12 feet of t h e  outer portion of 
i ts  left wing. 
Phoenix. The 26 occupants were not Lnjured. 

Flight 7, of April  a, 1957, was schsdeiLed between Denver, Colorado, and 
Phoenix, Arizona, with intermediate stops a t  Pueblo, Alamosa, and Dumngo, 
Colorado; Famington, New Mexico; and Whslm, Flagstaff ,  and Prescott, Arizona, 
A t  Famington a ocheclulcd crew Gxchange m.s made with t h e  crew of Fron%i.er*s 
I3ight E! which was Denver bound from Phoenix. With this method of c r m  schcdd- 
ing each crew flew t o  Famington and returned %a its resyzcfAve depapt;ure pint. 
The a i r c ra f t ,  however, continued t o  the  scheduled destination. 
roat ine t o  Farmington. The new crew consisted of Captain D d e  R. Welling, First 
Officer Herman 13. Wrasse, and St;mardess Donna J. Bailey. 

Flight 7 was 

Pr ior  t o  departing Phoenix t h a t  morning on northbound Fl ight  f3, Captain 
Welling reviewed, a t  the company office,  the  available en route and terminal 
weather reports and forecasts. A f l i g h t  plan wag then filed with the  c m m  
t o  f ly VFR (visual n i g h t  r u l e s )  t o  Famington and return t o  Einslm and to f ly  
IFR (instrument f l i g h t  miles) t he  remaining por*t;ion of t he  f l i g h t  t o  Phoenix; 
refueling was a w e d  a t  Prescott. 
dispatch office a t  Denver. 

This f l i gh t  plan Ira8 approved by t h e  canpmyOs 

n i g h t  7 departed Famingbon at 1059 and f l e w  to Winslm as planned. A% 
Winslm the captain decided because of his visual observation of exts t ing weather 
conditions t o  continue the flight VF'R. 
Flagstaff and then t o  Prescott, arriving there  a t  133.6, Captain Wdling said 
t h a t  during the  approach .to f>rescott he looked toward Phoenix and that the  
weather i n  t h a t  d i rec t ion  appeared t o  be aU r igh t  fo r  a continuarm of 
f l igh t .  Therefore, on landing a t  B c s c o t t  he informed the canpany dispatcher 
a t  Denver to change t h e i r  f l igh t  plan f r o m  IFR t o  VFR t o  F%wnlx and t o  cance9. 
the  refueling scheduled a t  Prescott. 

Accordingly, the flight proceeded t o  

The f l i g h t  deprtcd Prescott a t  132l, I 2  minutes l a t e ,  with 2l revenue 
passengers and one nmrevenue passenger on board, At the  t3me of takeoff %he 
-- 

1J ALL t&nes herein are mountain standard and based on the  24-haur clock; a l l  
a l t i tudes  .are mean sea level. except weather rx?ports and references t o  cloud levels. 
LJSCOMM-*DC-10892 



- 2 -  

gsoas might of the &.rcraft was 24,368 pounds, which was 978 pounds below 
the  e r l l m b l e  gross takeoff m i g h t ,  and the load was properly dist r ibuted.  

FoUOving takeoff the a i r c r a f t  was climbed t o  a cruis ing a l t i t u d e  of 
6,500 f e e t  and the  f l i g h t  proceeded t o  a point approximately 35 miles fron 
Pfescott. A t  t h i a  pojnt the  canpany's of f ice  a t  Phoenix was cal led and t h e  
Latest  F%oenix weather was requested. The c a l l  was made a t  1335, and the  1330 
U. S. Weather Bureau Phoenkc weather report was immediately given as: 
scattered, 3,000 broken, 10,000 overcast; v i s i b i l i t y  12 miles; wind west 18 t o  
30 knots; l i g h t  rainshmrs. The f l i g h t  acknoaledged t h i s  message a t  1339 and 
sa id  that it was approaching Knob intersect ion and requested an ARTC (Air R a t e  
Tmfflc Control) clearance t o  Phoenix, Five mirmtes l a te r  t h e  cmpany relayed 
t o  fhe flight the following clearance: "ATC c lears  Frontier 7 from Knob inter-  
section t o  Phoenix mi, maintain 7,000.W As there was no acknmledgment or  
readback of this clearance as i s  custmary, the  radio operator immediately 
called the f l i g h t  again and asked if they had received the  message. The f l i g h t  
answered and sald: 
tower frequency." 
approach.control and received the current Phoenix weather and approach clearanceo 

1,500 

"Just h i t  a downdraft, declaring an emergency, changing t o  
Following this transmission the  f l i g h t  contacted Phoenix 

A t  1400 Flight 7 advised the  canpany that it was caning i n  and had l o s t  a 
portion of i t s  l e f t  wing and aileron. 
changed t o  approach control frequency and was given t he  appropriate approach 
instructicms and landing clearance. 

After this message the  f l i g h t  again 

As the  flight was approaching the  a i rpor t  the t m r  aler ted  a l l  available 
emergency e q u i p n t  t o  stand by. This was done and at  1405 the  a i r c r a f t  landed 
on m a y  2 Q  without fur ther  incident. 

Investigation 

The separated portion of the lef% wing was located a t  an approximate eleva- 

This m c m n t a i n  i s  located approximately sixmXLes eas t  of New River, A r i -  
t i o n  of 4,600 f e e t  on the w e s t  ridge of a mountain, the peak of d i i c h  i s  5,000 
feet. 
e0na.g The examination of t h e  terrain a t  the  scene of t h e  accident, and the  
wreckage i tself ,  s h m d  that the l e f t  wing of the  aircraft had struck a sma l l  
t ree ,  sane large rocks, and a l a rge  cactus plant .  InvestigatLon revealed that 
the  a i r c r a f t  struck the  mmntaln in a nose-up a t t i tude .  The portion of t he  left,  
wing and the aileron to rn  off  was from s t a t ion  286.4 outboard t o  the  t i p .  
sheared portion of t h e  wing broke in to  small pieces which nere crushed, twisted, 
and dis tor ted.  

This 

The leading edge of the  damaged l e f t  wing, which remained attached tc. the 
a i r c ra f t ,  was dented and dis tor ted approxhately three f e e t  inboard of t h e  t ea r .  
Deep span-wise compression PrrinELes were found i n  both the  n p w r  and lower wing 
surfaces throughout the en t i r e  wing between .the front and r e a r  spars. A portion 
of the t r a f l i n g  edge of the  l e f t  aileron was budded upward and h p a c t  forces had 
damaged t h i s  a i leron so t h a t  it was locked i n  t he  neutral  position. The ai leron 
cables i n  the  l e f t  Wing were attached t o  t h e i r  respective terminals and were  not 
damaged. A functional check of the ai leron control system revealed that the  
travel of the r i g h t  a i leron was l imited t o  seven degrees up and clnro degrees d m .  
The limit,ation of right,  a i le ron  travel was caused b;pr the  locked lefi aileron. 

See Appendix A .  
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, A thorough e m i n a t i o n  of the e n t i r e  a i r c r a f t  s h m d  tha t  all damage 

A revim of the  a i r c r a f t  and engine logbooks indicated t h a t  N 65276 had 

ms confined to-the l e f t  wing and aileron assembly. 

been properly maintained and was i n  an airworthy condition p r io r  t o  the  depar- 
t u re  of the f l i q h t .  
wri t ten in  the  logbook had been corrected pr ior  t o  the  accident, 

These records a l so  showed t h a t  dll minor discrepancies 

The surface synoptic weather map f o r  0830, ApriJ- a, 1957, showed tha t  an 
occluded front  mas approaching the coast of Washington, a s ta t ionary  f ront  was 
l y ing  just north of the  Canadian border, and we& l o w  centers were over t he  
s t a t e s  0.f Oklahcxna, Xontana, and southern Nevada. 
indication of a cold f ron t  extending southward fran the  Nevada low pressure 
center. 
a d i s t i n c t  wind shift and temperature drop a t  Phoenix and L i t ch f i e ld  Park (imme- 
d ia t e ly  west of Phoenix) indicated tha t  a cold f ron t  was developing in that area. 
Hourly weather reports  indicated that this f ront  had passed Phoenix byl130, 
Tucson by 1230, and Prescott by 1430, and that it rms moving i n  a general east- 
northeast direction. 
Winslow. 

A t  t h a t  time there was l i t t l e  

By 1130 the  l o w  pressure area was st i l l  located i n  southern Nevada and 

By 1430 it had moved t o  a posit ion between Psescott and 

. Many of the  en ro t e  stops on this scheduled f l i gh t ,  including Prescott, 
were one.-engine s top&, 'j and the  crew did not leave the  a i r c r a f t .  I n  t h i s  si tua- 
t i on  appropriate weather information was taken t o  t h e  a j r c r a f t  and given t o  the  
crew by ground wrsonnel. Forecasts f o r  the  period 1200-2400, avai lable  t o  the 
crev; a t  Winslow p r io r  t o  deparhre ,  indicated tha t  showery conditions and sane 
loca l  thunderstoms might be expected i n  t h e  mountains and the  higher t e r r a i n  of 
northwestern Arizona. Claud bases in the showers were estimated t o  be 3,500 t o  
4,500 fee t  above t h e  ground wi th  tops 18,000 t o  20,000 feet m. S .  1, and above; 
t he  freezing level was forecast  t o  be a t  6,000 feet  i n  southwestern Arizona, 
sloping up t o  13,000 feet eas t  of the Pecos Valley. Moderate turbulence with 
moderate t o  heavy ic ing  was forecast  i n  t he  thundershowers. 

The Prescott forecast  f o r  t he  period 1200-1€XX) indicated a ce i l i ng  of 
2,500 overcast, 1,500 scat tered;  wi th  l i g h t  r a i n s h m r s  ; wind south-southwest 
a t  20 knots. 

Cafla-in Welling said t h a t  the  f l i g h t  t o  Farnington and return t o  Y i n s l o w  
was as planned i n  every respect;  t h a t  moderate turbulence was usual ly  encountered 
Over t h i s  route, as it w(3s t h i s  day, and t h a t  the turbulence experienced through- 
out t h i s  f l i g h t  was  the washboard type ra ther  than the more pronounced updrafts 
and downdrafts. 
v i c in i ty  of Winslow upon the f l i g h t r s  arrival. was not there and therefore they 
wem able t o  fly t o  Piescott  VFR. 
Phoenix was based la rge ly  on t h e  crewls a b i l i t y  t o  see a considerable distance 
i n  t h a t  direct ion and that t h e  weather appeared t o  be the same as that which t h q  
had j u s t  f l o w n  through. 

He said that t h e  cold f ront  which was expected t o  be i n  the 

He a l so  said that the  decision t o  fly VFR t o  

According t o  the  testimony of the  crew a t  t h e  time of departure frm 
Prescott there ivas an overcast of 2,POO feet, scat tered clouds a t  1,800 feet, 
and it had been raining intermit tent ly .  
a l t i t ude  of 6,500 feet,, and a cmrse  was taken t.wmM Phoecix f~ l l -c+r .g  t h e  

The a i r c r a f t  was climbed t o  a cruis ing 

- 3/ A "one-engine" s top means tha t  on ly  one engine (on t h e  loading s i d e )  is 
cmple t e ly  stopped. The purpose of such a s top  i s  t o  f a c i l i t a t e  a more rapid 
d e p r t ~ m  
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H1ack Canyon Highway, which l i e s  eas t  of the  Bradshawmountains. 
contlrmed beneath the  overcast and free of a l l  clouds until i n  t he  vicinity of 
Rock Sprinqs, Arizona (approximately 45 miles south of Prescott). 
only mild turbulence throughout this portion of the  f l i gh t .  
t he  weather ahead appeared t o  be worsening. 
was definitelylowering and the  scat tered clouds which had been beneath them 
appeared t o  be forming sn almost so l id  cloud deck. 
ing and in the  distance ahead there were l a rge  cloud buildups. 
weather condition it was decided t h a t  "an IFFt f l i g h t  plan should be requested. 
Accordingly, the f l igh t  called the  canpany a t  Phoenix and requested the l a tes t  
weather. 
t r o l  t o  obtain an IFR clearance and being unsuccessful i n  reaching them again 
called the company and said t h a t  it was approaching Knob intersect ion and wished 
an instrument clearance frun ARTC, 
A t  t h i s  time the f l i g h t  changed i ts  course t o  a heading which would in te rcept  
Knob intersection. 

The f l i g h t  

There was 
Nearing Rock Springs 

The captain said that the overcast 

The cloud layers  were converg- 
Because of t h i s  

This was given them, The crew then t r i e d  t o  c a l l  Phoenix approach con- 

This l a t t e r  transmission was made a t  13%. 

The captain sa id  the  decision t o  fly t o  Knob intersect ion and then t o  Phoenix 
was made because the  f l i g h t  could be made over t h i s  route a t  a lower a l t i t ude ,  
thereby saving time. 
intersect ion t o  the Phoenix omni and t o  maintain an a l t i t ude  of 7,000 feet .  

A t 1 W  the  f l i g h t  received i ts  clearance t o  f l y  from Knob 

The crew fur ther  t e s t i f i e d  t h a t  immediately following receipt  of this clear- 
ance the  climb t o  7,000 f e e t  was begun. 
began t o  sett le,  A t  first this s e t t l i n g  was not seriously considered; huwever, 
as it contimed, a d d i t i o n d  p m r  was applied. 

appro3dmately 115 knots, 
however, as  the s e t t l i n g  continued, a r a t e  of descent of approximately1,OOO f e e t  
per minute was observed. 
power was not stopping the descent, even more power was added. 
was a lso  not effect ive the  t h r o t t l e s  were placed i n  the full open position and 
the  p r o p l l e r s  i n  fu l l  l o w  pitch. 
snow squal l  which seriously impaired vis ibi l i ty .  
cated 90 knots and the  mountain peak below was hazily v is ib le  thrcugh the stonn, 
Despite a l l  e f fo r t s  t o  the  contrary, the s e t t l i n g  continued u n t i l  the l e f t  wing 
of the  a i r c r a f t  struck t h e  g r m d ,  
ing impact the a i r c r a f t  staggered, rol led t o  i t s  l e f t ,  and continued t o  s e t t l e .  
Power was immediately reduced on the r i g h t  engine and f u l l  r igh t  rudder was applied. 
With the return of full power t o  the  r igh t  engine the  a i r c r a f t  regained airspeed 
and slowly returned t o  l e v e l  f l i g h t  and, although aileron control was ser ious ly  
res t r ic ted ,  the aircraf t  was climbed t o  i t s  assigned a l t i t ude  and the  flight t o  
Phoenix was c o n t b e d .  The crev said t h a t  instrument weather prevailed f r o m  the 
time of impact until.  the  final descent a t  Phoenix. 

A s  climb power was applied the aircraf t  

The f ac t  that the a i r c r a f t  mas 
s e t t l i n g  became known t o  the  crew f i r s t  by a drop in airspeed from 130 knots t o  I 

The rate-of-climb indicated a gradual r a t e  of descent; 

As it became increasin@y noticeable t h a t  the  added 
Since t h i s  mer 

By t h i s  time the  a i r c r a f t  had s e t t l e d  in to  a 
The airspeed a t  that time indi- 

According t o  the  captain, immediately follow- 

Captain Welling described the a i r  through which the  a i r c r a f t  descended 
1,9OO f ee t  as a "soggy airmass.lI He said the downdraft was not precipitous and 
caused l i t t l e  o r  no pressure of the body against the  sea t  bel t .  
that the f l i g h t  did not en te r  clouds frm the time of takeoff u n t i l  the  descent 
prfor t o  impact was made. 

He was posi t ive 

Written st.at,ment.s were  obtained from passengers on board the a i r c ra f t .  
Depositions w e r e  taken of those fran w h m  it was believed the most pertinent 
Information could be obtained. Their testimony was in decided variance with 
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t h e  testimony of the. crew on several  points. 
b ig  takeoff from Prescott the a i r c r a f t  was flown near the  base of the  overcast 
and f o r  the  first few minutes of f l i g h t  was f ree  of all clouds; t h a t  as t he  
Alight progressed southward clouds were intermit tent ly  flown through which 
canpletely obscured vision; and t h a t  four or  f i v e  minutes pr ior  t o  impact the  
a i r c r a f t  was flying i n  dense clouds. 
did they hear application of power beyond tha t  which was used I n  cruise  configu- 
ration. 
a i r l i n e  passengers and two who f l e w  t h e i r  own a i r c ra f i ,  t e s t i f i e d  t h a t  the cloud 
deck beneath which the  a i r c r a f t  was f ly ing  appeared t o  be lowering as the  f l i g h t  
progressed southward and tha t  although they were not able t o  determine def in i te ly  
the  a l t i t ude  of the  a i r c r a f t  they believed t h a t  it vas f lying lower than usual. 
They based this bel ief  on the  f ac t  that when free fram clouds they were able t o  
c lear ly  see and i d e n t i e  objects on the ground. 
believed that j u s t  prior t o  impact the a i r c r a f t  was flying i n  l e v e l  f l igh t .  

The consensus was t h a t  follow- 

None f e l t  o r  sensed any downdraft nor 

Sane passengers, especially those who were accustomed t o  f ly ing  as 

Several passengers sa id  they 

One passenger, a former A i r  Force pf lo t  off icer ,  sa id  that on the day of 
the  accident he was f lying h is  own airplane fram Albuquerque, NmMexico, t o  
Los Angeles, California, and landed a t  Prescott about U O O .  
briefing he received from the  U .  S. Weather Bureau personnel indicated the  
weather between Prescott and Phoenix would be marginal. f o r  a continuation of 
VFR f l i g h t .  
of Phoenix. 
a t  Prescott and continue h i s  t r i p  by a i r l i ne .  
an instrument ra t ing  he preferred not t o  fly a single-engine a i r c r a f t  i n  instru- 
ment weat her . 

He sa id  the  weather 

Dark clouds and rain squal ls  w e r e  plainly v is ib le  i n  the direct ion 
Because of the weather conditions he decided t o  leave his  airplane 

He saic! that although he possessed 

The stewardess on duty t e s t i f i e d  t h a t  she was standing in the aisle near 
the front of the cabin and was t a l k i n g  t o  one of the  passengers when impact 
occurred. 
vers caused her partially t o  l o se  her balance. 
sensation of a downdraft p r i o r  t o  impact. 
t o  ask w h a t  ins tnict ions she should give t o  the passengers and was t o ld  t o  advise 
them that everything would be a l l  r ight .  There was no disorder  mong t h e  passen- 
gers . 

The actual  s t r ik ing  of the mountain and the subsequent recovery xnaneu- 
However, she did not f e e l  any 

She immediately went t o  the cockpit 

Au. f l igh ts  were dispatched by the company fran its Denver office.  The 
responsibi l i ty  f o r  the dispatching of f l i g h t s  is the  jo in t  responsibi l i ty  of 
both the captain and the  dispatcher a t  Denver. The canpany d i s p t c h e r  who was 
on duty the day of this f l i g h t  said t h a t  en route weather conditions were moni- 
tored very closely and t h a t  he real ized that the weather conditions throughout 
the  l a t t e r  portion of the f l i g h t  were marginal. 
a considerable distance from Denver and because the captain had an on-the-scene 
observation of weather conditions which he did not, he agreed t o  amend the f l i g h t  
plan when the captain requested t h a t  the  f l i g h t  be continued from Prescott VFR. 
He said t h i s  decision was not unusual i n  any m y  and one which was followed mstm- 
arjly by company dispatchers. 
office of d i s p t c h  and the a i r c r a f t  i s  by means of long-line t o  the nearest  cm- 
pany s ta t ion  and then t o  the a i r c ra f t .  
nication i s  available fo r  use between Denver dispatch and the aircraf t .  

However, because the  f l i g h t  was 

The primary means of comunication between the  

When conditions pennit, d i r e c t  VHF c m -  

The chief p i lo t  t e s t f f i e d  w i t h  regard t o  the  c r n p q y ~ s  pll.ota fljdfng in 
It . . the manual we think c l ea r ly  marginal weather conditions as follows: 

s t a t e s  t ha t  when operating Vl% they w i l l  de f in i te lymain ta in  the requirements 



of VFR operations pertaining t o  v i s i b i l i t y  and ceil ing.  
question about t h a t  t y p e  of operation then we should certainly convert t o  
IFR and plan accordindy with reference t o  fue l  o r  any other requiranents 
which should be net.tt 

If there i s  any 

The ccmpany's s t a t ion  agent a t  Phoenix, on duty when the  accident occurred, 
sa id  t h a t  a part of h i s  du.ties and respons ib i l i t i es  consisted of hanclling a l l .  
teletype communications and transmitt ing and receiving all radio communications 
p r t i n e n t  t o  company a i r c r a f t  in f l i g h t .  
radio log.  T h i s  
l o g  indicated a message sent by the  f l i g h t  and received a t 1 3 3 9  as follows: 
'%Knob XSN ( intersect ion)  39, request ATC." 
message received ac tua l ly  s ta ted  t h a t  the  a i r c r a f t  was approaching Knob inter-  
section. He said tha t  the word "approacht1 was not included i n  the log entry. 
Another entry indicated t h a t  the ARTC clearance was transmitted t o  the f l i g h t  
at13&!+. The agent also said t h a t  when this transmission mas not ackncwledged 
by the f l i g h t  as usual, a f t e r  waiting approxbately one minute he again called 
the f l i g h t  and asked i f  the clearance had been received. The log entry sharring 
the response t o  t h i s  transmission was: ItReceived clearance j u s t  h i t  downdrzfi, 
am declaring an emergencyo The next entry i n  
the l o g  was a transmission from the  f l i g h t  received a t  1400: ticaning in. Lost 
par t  of l e f t  wing. Most a i leron . . .I1 Following these l o g  en t r ies  were en t r i e s  
indicating t h a t  the a i r c ra f t  landed safely.  

It was a l s o  his duty t o  maintain the 
The Apr i l  ZL log had several messages pertaining t o  F l igh t  7. 

The s t a t ion  agent t e s t i f i e d  t h a t  the 

Changing t o  approach control.n 

An & ys  i s 

Flight  7 was ll minutes l a t e  departing Prescott because of en route head- - \  

winds. ';:?lether t h i s  i n  any way affected Captain I'?'el.lingts decision t o  fly VFR 
t o  Phoenix i s  not def in i te ly  k n m .  
Phoenix, V-105 (Red a) and V-l@5E, have minimum en route IFR a l t i t udes  out of 
Prescott of 10,000 and 9,000 fee t ,  respectively. 
Prescott a i rpor t  i s  5,%2 f e e t  an IFR clearance using e i the r  of these airways 
wonld necessitate a time-consuming climb. 
additional delays as a r e su l t  of IFR f l igh5  it is  probable that these factors  
did contribute t o  the captain's decision not t o  f i l e  an IFR f l i g h t  plan. 

The two airway routes frm Prescott t o  

Since the elevation of the 

Considering a l so  the poss ib i l i t y  of 

I n  the  or iginal  preparation f o r  t h i s  f l i g h t  the captain decided, a f te r  
studying all the  available weather data, t h a t  a cold front  mould be i n  the 
v i c in i ty  of Winslm when the f l i g h t  arrived there. 
encounter the cold f ront  between Vinslow and Prescott as expected, combined 
with the continuing r a in  a t  Prescott, should have forewarned the captain tha t  
a f ront  might be encountered between Prescott and Phoenix. 
sequcnco weather reports w d d  have confirmed t h i s  probabili ty.  A study 
of the available weather information a t  Prescott should have fu r the r  indicated 
t o  the crew that VFR f l i g h k  would be extrenely marginal. 
through writ ten instruct ions i n  i t s  f l i g h t  manual and through verbal instruc- 
t ions  by the chief p i lo t ,  ins t ructed all p i lo t s  that.whenever marginal conditions 
were encountered an IFR clearance must be obtained, it i s  apparent that i n  t h i s  
case these instruct ions were disregarded. 

The f a c t  t h a t  he did not 

A check of the 

Since t h e  company, 

The testimony pertaining t o  the  company 's dispatching procedures has been 
reviewed and the  BoaM f5ds  tha t  al-though the capmy recognhes thzt. it is  the  
dual responsibi l i ty  of both the dispatcher and captain t o  see t h a t  each f l i g h t  is 
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properly dispatched, the  actual  decision regarding conditions of f l i g h t  is made 
by t h e  captain. The dispatcher t e s t i f i e d  that  rarely is t he  captain’s decision 
countemanded o r  que&-oned. 
through which Fl ight  7 f lew from Prescott  t o  Phoenix wzs marginal f o r  VFR f l i gh t .  
However, he did not question the captain’s request t o  f l y  VFR because the  captain 
m s  b e t t e r  able  t o  judge the  l o c a l  weather conditions. 

The captain s ta ted  t h a t  he did not a t  any t h e  during t h e  f l i g h t  fly through 
clouds p r io r  t o  impact except during the  uncontrolled descent caused by the  down- 
draf’t. 
a i r c r a f t  in te rmi t ten t ly  flew through clouds and t h a t  f o r  a few minutes before im- 
pact it was flying in s o l i d  instrument weather. It is  recognized t h a t  t he  view 
which the  passengers have from t h e i r  windows would d i f f e r  grea t ly  from the  vim 
which the  crew has from the  cockpit. However, the  testimony t h a t  t h e  a i r c r a f t  a t  
times was flying in clouds was so clear t h a t  t h e  Board believes t h i s  condition 
existed. 

The dispatcher a l so  t e s t i f i e d  t h a t  t he  weather 

The ps senge r s  aboard the  a i r c r a f t ,  and the  stewardess, t e s t i f i e d  t h a t  t h e  

The request f o r  an ARTC clearance was made at1339. The clearance was  given 
One minute l a t e r  the  s t a t ion  agent a t  Phoenh acknowledged a the  f l i gh t  at1344. 

transmission fram FLight 7 i n  which the  captain acknowledged t h e  clearance and 
advised 
t h e  the  f l i gh t  f irst  encountered a downdraft it was e i the r  a t  an a l t i t u d e  of 
6,500 f ee t  o r  was between 6,500 and 7,000 feet. 
t he  l a s t  two messages was approximately one minute the  aircraft must have descended 
approxinatelyL,’300 feet during t h a t  t h e .  
t h e  crew, the stewardess, or  the passengers would not have sensed a rapid descent 
of this magnibude. 
c ia ted with a t t s o g ~ t l  a f r  mass and t h a t  such an a i r  mass would readily expLain why 
no one f e l t  the precipituus descent. 
power, beyond t h a t  needed f o r  cruising, was added three times and t h a t  t h e  f ina l  
application of power was made by placing the  t h r o t t l e s  fully forward. hgain,none 
of the  passengers i n  t h e  a i r c r a f t  cabin heard any additional power being applied. 
It i s  understandable that i f  power was applied some of the  passengers might possibly 
have heard i t  but paid no at tent ion.  However, t he  two passengers vho are p i l o t s  and 
whose ears  are sens i t ive  t o  changing engine sounds were seated i n  the  a i r c r a f t  where 
they could hear these sounds and did not. 

t h a t  he was declaring an emergency. The captain a l s o  said t h a t  a t  t he  

Since the  elapsed time between 

It i s  not reasonable t o  believe t h a t  

Captain Welling described t h i s  unusual downdraft as being asso- 

The captain s t a t ed  t h a t  throcghout the  descent 

I n  conclusion, the  Board believes t h a t  Fl ight  7 a f t e r  departing Prescott  
attempted t o  fly beneath the overcast. The Board fu r the r  believes t h a t  t he  eve> 
cast lowered as the  f l i g h t  progressed toxs.rds Phoenix and t h a t  in te rmi t ten t ly  the  
a i r c r a f t  flew throi gh clouds ul t imately going on so l id  instruments several  minutes 
before the  crash. d 

Also, meteorological conditions mere not conducive t o  the  presence of a 
sustained downdraft, of t he  magnitude described by the  captain. 
wj.nds were westerly and therefore crossed the  maintain ridge i n  a manner actirally 
more l i k e l y  t o  nroduce updrafts ra ther  than down draf ts .  
believcs t h a t  a downdraft of t h i s  proportion, occurring i n  such a shor t  time, would 
have been a p p r e n t  t o  the  passengers. 

The low-level 

Added t o  th i s ,  t he  Board 

The Board believes therefore  t h a t  t he  aircl-aft 

4/ CAR 60.30 V&p-l. .. Fl.iqht . .-...--. Riles -..- (Wu). Ceg-ring and. distance fro3 c3.0ud.s - 
Aircraf t  sh‘d.1 cmpl.y w5th the following requirements as t o  cei l ing and distance 
from clouds. (1 ) When a t  an a l t i t u d e  of more than 700 
f e e t  above the  surface, a i r c r a f t  s h a l l  not be IZo~m less than SO0 f e e t  ve r t i ca l ly  
under, 1,000 f ee t  ve r t i ca l ly  over, and 2,000 feet  horizontally from any c l a d  for- 
mation. 

. . . . ( c  ) Elsewhere 
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was being f lown at a dangerously l u w  a l t i t ude  over mountainous te r ra in .  5/ 

I n  analyzing the eiridence of t h i s  accident the Board concludes t h a t  
cer ta in  corrective measures should be taken by the  company in an e f f o r t  to 
prevent a similar type of accident i n  the future. S t r i c t  adherence t o  the 
provisions of the conpany I s  operations nanual 'should+ be reemphasized, espe- 
c i a l l y  the c r i t e r i a  f o r  choosing betyeen an IFR and VFR f l i g h t  plan. Also, 
the  conpanyts dispatching system should be careful ly  reevaluated with a v i e w  
t o  ensuring t h a t  t h e  dispatcher enjoys t'ne s t a tus  contemplated by the regula- 
t ions.  

Mndin gs 

On the basis  of all available evidence t'ne Roard f i n d s  that: 

1. The crew, the a i r c ra f t ,  and the ca r r i e r  were current ly  cer t i f icated.  

2. .The gross l o a d  of the a i r c r a f t  was under the maldmum allowable and 
was properly d i s t r i h t e d .  

3. 

4 .  

The f l i g h t  departed Prescott f lying VI%. 

After depprting Prescott the weather deteriorated and a t  times the  
f l i gh t  entered clouds and several mimtes p r io r  t o  t he  accident the f l i gh t  
flew i n  so l id  instrument weather conditions. 

5. Approximately 18 minutes a f t e r  leaving Prescott the f l i g h t  requested 
an IFR clearance. 

6. About the  time the IFR clearance was  received (five minutes a f t e r  the  
request) the aircrafX stnick a mountain ridge a t  an elevation of 4,600 feet. 

7. There is insuff ic ient  evidence t o  support a .sustained dawndraft, 
condition inmediately pr ior  t o  impct .  

f!. There vas no evidence of f a i lu re  o r  ndlfunctioning of the  aircraft; 
or  i t s  conyments pr ior  t o  impact. 

2/ CAR 40.40s Fl.iEht Ntititde Ru-. ( a )  Day vT;a passenger operations. 
No airplane c.ngai:;'d i:: FasseiiGer opcrabions shall b2 f l o m  a t  an d.hCudt! l e s s  
than 1,000 f e e t  above the surface o r  l e s s  than 1,000 f e e t  from ary mountain,, 
hill, o r  other obstruction t o  f l i gh t .  
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Probable Cause 

attempt by the p i l o t  t o  f l y  over mountainous terrain by visual  reference to 
the ground in weather conditions which severely r e s t r i c t ed  forward v i s i b i l i t y  
and necessitated a descent t o  a dangerouslylow altitude. 

The Board determines t h a t  the  probable cause of this accident was t h e  

BY THE C I V I L  AERONAUTTCS BOARD: 

/s/ HAlWAR D.  D m Y  
L 

G. JOSEPH MINETTI 

/s/ LolTIS J, HECTaR 



I_nnvestigation and Taktng of Depositions 

The C i ~ f l  Aeronautics Board mas notified of the  accident the aflernoon 
of April  21, 1957. 
with the provisions of Section 702 ( a )  (2) of the C i v U  Aeronautics Act of 
1938, as  amended. 
City, California, June 14; Phoenix, Arizona, June 17-18; h s c o t t ,  Arizona, 
June 19; Denver, Colorado, June 21; and N m  York, New York, June 27, 1957. 

An investigation was imrrediately i n i t i a t e d  i n  accordance 

Depositions, ordered by the Board, were taken a t  National 

A i r  Carrier 

Frontier Airlines, Inc., a Nevada corporation, i s  a scheduled a i r  c a r r i e r  
with i t s  principal off ices  a t  Penver, Colorado. 
ren t ly  effect ive c e r t i f i c a t e  of public convenience and necessity issued by the  
C i v i l  Aeronautics Board and an a i r  carrier operatjag c e r t i f i c a t e  issued by the 
C i a  Aeronautics Administration which aubhorize the carriage of persons, pro- 
perty, and mail over the  route described in this report. 

The company possesses a cur- 

plight  Personnel 

Captain Dale R .  Welling, age 35, was employed by Frontier Airl ines July 10, 
1948. He held a valid ainnan c e r t i f i c a t e  with an a i r l i n e  t ransport  ra t ing  and 
tspe ra t ing for Dc-3 a i r c ra f t .  According t o  cornpan$ records he had a t o t a l  of 
13,679 f l w g  hours, of which 8,371 hours were acquired i n  E-3 equlpnent. 
last  CAA first-class physical examination was pssed January 2, 1957. 
of his l a s t  l i n e  check was December 24, 1956, and his l a s t  instxument t e s t  was 

His 
The date 

t.akon October 22, 1956. 'I -1 

M r s t  Officer Herman B, Wrasse, age 29, was employed by Frontier Air l ines  
August 13, 1956, He held a val id  airman c e r t i f i c a t e  wi th  an a i r l i n e  t ransport  
ra t ing  and type rat ing f o r  DC-3 aircraft. According t o  cornpmy records he had 
a t o t a l  of 1,946 flying hours, of vPnich 781 wem i n  Dc-3 q u i p n t ,  
CAA first-class physical examination was passed on August 9, 1956, 
instrument check was i n  November 1956, 

His l a s t  
E s  l as t  

Stewardess Donna J ,  Bailey, age 21, had been employed by the  company shce  
January 1, 1957. Her t ra ining was cunpleted January 3, 1957. 

The Aircraf t  

Douglas DC-3C, serial No. 19202, had a t o t a l  time of 26,844. hours. The 
a i r c r a f t  had 5,8% hours since the  l a s t  overhaul, 1% hours since the  l as t  
ccmpany No. 3 i n s p c t i o n .  
R-lt?3O-SlC3-G engines and Hamilton Standard model 23E5O propellers. 

It was equipped with two P r a t t  and Whitney 

- i -  




