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I. 

-- CONDUCT OF 1:JVESTIGATION 

An acc ident  involving. a i r c r a f t  h'C 1946 occurred i n  the  v i c i n i t y  of Las Vegas, 
Nevada, on January 16, 1942, about 7:20 p.m. (PST). The aircraft  was being 
operated a t  the  time i n  scheduled a i r  c a r r i e r  s e rv i ce  between New York, New 
York, and Los Angeles, Cal i fo rn ia ,  as F l i g h t  3 of Transcont inental  &Western 
A i r ,  I n c , ,  (he re ina f t e r  r e f e r r e d  t o  as ltTldXtt). 
i n j u r i e s  t o  a11 of the 19 passengers and . the  crew of th ree  and i n  des t ruc t ion  

The acc ident  r e su l t ed  i n  fa ta l  

of t h e  a i rp l ane .  , .  

The Washington o f f  i c e  of the C i v i l  Aeronaatics Board ( h e r e i n a f t e r  r e f  erred 
,to as t h e  

' 

immedihtely i n i t i a t e d  an inves t iga t ion  ir?' accordance \;ith t he  provisions of 
Sect ion 702(a)(2) of t h e  C i v i l  Aeronautics Act of 193&,. as amended (he re ina f t e r  
r e f e r r e d  t o  as the ltActll) . An A i r  Safety . Inves t iga to r  of the  Board a r r ived  
at Las Vegas, Nevada, about l:3O a.n., January 18, 1942, and immediately pro- 
ceeded t o  the  scene of.. t h e  accident .  . In t h e  meantirce, searching p a r t i e s ,  
including United S t a t e s  Army personnel'and Deputy S h e r i f f s  of Clark County, 

'- Nevbda, commenced a search f o r  the a i rp lane .  Because of the  i n a c c e s s i b i l i t y  
of %he poin t  st which the  acc ident  occurred, t h e  wreckage was not  reached 
un t i l  about 9:OO olclock on t h e  morning following the accident .  
was placed under guard by deputy sheriffs u n t i l  t h e  following morning when a 
m i l i t a r y  guard was es tab l i shed .  
was o f f i c i a l l y  relettsed t o  t h e  company on January 31, 1942. 

24, 1942. 
exarrdner, and the. following personnel of tlie' Sa fe ty  h r e a u  of t he  Board p a r t i -  
c ipated i n  the  hearing: 
Chief, Inves t iga t ion  Division; and !-Jarren . .  E. Carey, ,S,enior A i r  Safe ty  Inves t i -  

received no t i ce  of the acc iden t  about 11:15 p.m. The Board 

' 

The wreckage 

This  guhrd was maintained u n t i l  the  wreckage 

A publ ic  hearing was held a t  Los' Angeles, Cal i forn ia ,  on January 23, iind 
. .  

Robert W. Chrisp,  an a t to rney  f o r  t h e  Board, ac t ing  as presiding 

R. D. Hojrt, Ass i s t an t  Director,; Frank E. Caldwell, 

. .  ga tor. . . .  . 

Since 15 members of  t he  United S t a t e s  Army.Air.:Corps were passengers on 
t h e  a i r p l i n e ,  t he  .Board inv i t ed  the  A i r  Corps,  t d"&r t i c ipa t e  i n  the  inves t i -  
ga t ion  a f  t h e  acci,dent. Major George W. Haskins attendFd the  proceedings 6s 
r ep resen ta t ive  of. t h e  Xir Corps. % :... ,,:* ..I. . 

. $ , . -  . .  ..:. ' . . . .  2 ' . . .  , .  
. .  . .  . '  

* . ; . . .  I .  .. 
All . ' the  .evidence' hva i l ab le  t o  the  Board at, +he .time was presented a t  the 

hearing. 
t echnica l  subjec ts  involved i n  the  inves t iga t ion ,  and 17 e x h i b i t s  wers received 

" i n  evidence, ' Depositions of  o the r  witnesses '  wer'e taken and have been made a 
p a r t  of t h e  record.  While the  examiner and o t h e r  r ep resen ta t ives  of t he  Board 
+nd the  Air Corps were the  only ones designkted t o  a s k  quest ions d i r e c t l y  of 
'the witnesses ,  t he  examiner, ac t ing  under i n s t r u c t i o n s  of the Board, announced 
.a€"the opening of the  hear ing t h a t  m y  person who had any evidence, quest ions,  
o r  suggest ions t o  present  f o r  considerat ton 'in t h e  proceedings might submit then 
i n  writ ' ing t o  the  examiner. 

I/ This.  i nves t igb to r  w2s contacted,  early on tkie morn'ing following the. accident ,  
; at A m r i l l o ,  T L X L S ,  where he WLS enroute from 'Jashington, D. C . ,  to, .Los Angeles, 

Cal i forn ia .  
a v a i l a b l e  and reached t h e  scene..af the  acc ident  -wi-ih . the second' par ty  t o .  
a r r i v e ,  cons is t ing  of  Civi1,Aeronautics Administration , i n spac to r s ,  pos ta l  
inspec tors ,  TWk o f f l c i d s ,  . c i v i l  o f f i c e r s  and a . r n i l i t a r y  detachment. 

Testimony was. given by 12 witnesses ,  inc lua ing  exper t s  i n  various 

Nineteen ques t ions  were submitted and .were asked 
of 'the appropr ia te  witnesses .  - ' . .  . ' .  .. 

He proccededato Las Vegas by the  most expeditious t ranspor ta t ion  

.. . . .  
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Upon the basis 
Board now makes i t s  

A t  t he  time of  
cu r ren t ly  e f f e c t i v e  

of  a l l  t h e  evidence disclos'ed by the inves t iga t ion ,  t h e  
r epor t  i n  accordance with t h e  provis ions of the  Act.. 

S ~ ~ R Y  A-KD ANALYSIS OF EVIDE~CE 

Air Car r i e r  

the  hccident ,  T'dk was m 'air c a r r i e r  operat ing under 
c e r t i f i c b t e s  of publ ic  convenience and necess i ty  hnd air  

carrier operat ing c e r t i f i c h t e s  , These c e r t i f  i c h t e s  authorized it engege 
i n  a i r  t ranspor tLt ion  with r e spec t  t o  persons, property and mail over variou:: 
rou tes ,  including rou te  No. 2 between the  co-terrnjiial po in ts  lVew York, New York, 
and Newark, New Jersey,  end the  terminal  po in t  Los Bngeles, C z l i f c r n i s ,  v i e  
c e r t a i n  intermedibte  p i n t s ,  including Albuquerque, New Mexico, '+Jinslow, Arizona, 

- and Boulder Ci ty ,  Nevhdz. - .  

The crew of t h e  f l i g h t  i n  quest ion consis ted 0.f Cuptcin Wayne C,  Williams, 
F i r s t  Off icer  M. A. Gi l le t te ,  and A i r  Hostess Alice Frances Getz. 

Captain Williams, aged 41, held an a i r l i n e  t r a n s p o r t  p i l o t  c e r t i f i c a t e .  
He had a t o t e 1  of  12,024 h u r s  f l y i n g  t i m e ,  of which approximhtely 3500 hours 
had been i n  DC-3 a i rp l anes .  
the d c t e  of t he  acc ident  WQS epproximte ly  203 hours. 
'extmination, required by the  C i v i l  A i r  Regulations,  was taken on December 19, 
1941, and stowed him t o  be i n  s a t i s f a y t o r y  physicel  condition. 

exmi-ned t!:e fticts r e l a t i n g  t o  t h e  d i s c k r g e  of Captairi Wsyne GJillians and h i s  
subsequent re instatement  Sy 'I"vL4 a f t e r  a proceedhg 'held before t h e  t.hen Nztional 
Labor Board, and considered t h e i r  r e k t i o n s h i p  t o  the acc ident ,  A reques t  f o r  
a rehear ing had been grsnted but  no . fur ther  proceedings were taken, Since h i s  
reinstatement,  and u n t i l  t he  time of t he  Eccident, SaptLin ~ l i l l ~ f a m s '  conduct 
and procedure were considered s a t i s f a c t o r y  .by the  mmag&ent of TlJA. 
fore conclude t h a t  the d ispute  b e t m e n  Captain William and TWA i n  1933 has no 
,causal r e l a t i o n  t o  the  aczident..  

E i s  Right f l y i n g  t i n e  between August 1, 1941, and 
His last physical  

Captain Williams vas employed by TIIA 'on Sept.ezber 7 ,  1931. The Board 

. 
We there- 

. .  

Captain Williams o r i g i n a l l y  q u a l i f i e d  on a l l  r o u t e s  of the Albuquerque- 
Burbank 2/ Division i n  i93C. 
however, t h i s  rou te  qunl i f icci t ion expired.  
between Albuquerque and Ei.wbar,k, including the  L s  Vegas-3urbank rou te ,  on 
January 7, *1941, a f t e r  h v i n g  corrplisd w i t h  the  requirenknts  of  the company and 
of t he  C i v i l  A i r  R e g u l a t i o x .  He wss assigned t o  the  klbuquerquc-&rbank Divi- 
s ion  on November 16, 1941. 
seven of which inclxded t r i p s  between i3urb;nk and 2oulder Ci ty ,  and two of which 
included t r i p s  betwcen Burbank and Les VegLs. 
ure from klbuqutil.sGzon Jinuzry 16 th  was 22 hours,  40 minutes. 

See appendix f o r  a sketch showing TJAIs rou te s ,  approved i n  T'Akts &ir 
carrier operat ing c e r t i f i c a t e ,  between Albuquerque and Burbank. 
1/ Burbdnk, Ca l i fo rn ia ,  i s  T;JAIs terminal  a i r p o r t  se rv ing  Los Angeles. 

As he was &signed as p i l o t  on enother d iv is ion ,  : 

Ii'e w ~ t s  r e q u d i f i e d  on 211 routes  

'* 

Since. then he had made 39 t r i p s  on t h i s  d iv i s ion ,  

H i s  r e s t  period p r i o r  t o  depart-  
--- 
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First Officer Gillette, aged 25, held  a commercid p i l o t  ce r t i f i cL tc  and 
had a t o t a l  f l y i n g  time of  1330 hours, 650 of which had been i n  DC-3 a i rp lanes .  
He wzs employed by ??!A on August 1, 1940, and WES assigned t o  the  Albuquerque- 
Burbank Division on Febrmry  22, 1?41. Since then he had made s ix  t r i p s  which 
included lending a t ,  o r  passing over,  Lzs Vegas, and 37 t r i p s  which includ5d 
landing a t ,  o r  pas s ing  over, Boulder City. He wks 6 l s o  q u a l i f i e d  as  a reserve 
first o f f i c e r  on Ydfi's 30eing S307-B's. 
from Albuquerque on the  day of t he  acc ident  was 15  hours, 24 minutes. 

Iiis r e s t  pcriod p r i o r  t o  depbrture 

It appears  from the  evidence t h a t  both Captain I.?illiarn,s end F i r s t  Off icer  
G i l l e t t e  were phys ica l ly  q u a l i f i e d ,  and held proper ce r . t i f i ca t e s  of con;petency 
for the f l i g h t  involved, . . .  

. . .  
' Airplane and Equipm& . .  

- .  . .  
Aircraft NC 1946 WES a DC-3, msnufsctured by Doughs A i r c r g f t  Corcpcng, Inc. 

of S m t a  IJionicsi, CzLifornia. 
l i ve red  t o  TWA March 3, 1941. 
G202k engines,  each ' rhted a t  1200 horsepower f o r  take-off,  and was equipped 
w i t h  Hamilton Standard constant  speed, hydromatic, fu l l - fea ther ing  propel le rs .  
This model c i i rpl tne k d  been hpproved by the  C i v i l  Aeronautics Administration 
f o r  air  c a r r i e r  operat ion over t h e  routes  flown by TXA with 24 passengers and 
a crew o f  four .  The evidence i n d i c a t e s  t h a t  the  s i r p l k n e  and i t s  e q u i p e n t  had 
received the  overhauls,  pe r iod ic  inspec t ions ,  tnd checks which tire r squi red  by 
company p r a c t i c e  and approved by the  C i v i l  Aeronautics kdn in i s t r a t ion ,  cnd t h e t  

. t h e  a i r p l a n e  was i n  an a i ruo r thy  condi t ion on d e p t r t u r e  from Ltis Vegcis on the 
day of the acc ident .  

It was completed Febru8ry 24, 1941;and was de- 
The a i rp l ane  was powered w i t h  two Wright Cyclone 

.I . .  

It is not  poss ib le  t o  a r r i v e  Et a p rec i se  daterrninstion of the  a c t u e l  gross 
weight and 6.g. l och t ion  of t h e  a i r p l a n e  a t . t h e  time it took o f f  from Les Vegas, 
As we s h a l l  explain l a te r ,  we can determine only t h a t  t he  gross  weight of the  
'a i rplane probably exceeded 25,200 pounds, which i s  t h e  permissible weight, by 
mot' more thsln 500 pounds, and t h a t  t he  c,g.  l oca t ion  ,prob&bly was within the  

. .  . , . . . .  . . ,  . . .. *,. -.:  . . . prescr ibed . .., . l i m i t s .  '. . . . . ,.: 
. . .  . . .;..-. , . .  

* .. '. . '. , . : 

. _ i  .. . . I  

. . .  .. * Hcstorg of the F l i k h t  . ,  . . .. . . . . .  ,., 
. .  . . -  . .  ; : I  : ,. . . .  

TbJA's F l i g h t  3 of  January .15,  1942, e&oute'from Ney..York, Je$,'York, t o  

Appoximst3ly 1 5  minutes l a t e r - i t .  co l l i ded 'w i tk  ,an & h o s t  
Los Angeles, Ca l i fo rn ia ,  departed .from Ltis Vegas., Nevada,.,at. 7107 p.m. (PST), 
Janutiry 16, 1942. 

' v e r t i c a l  rock c l i f f ,  near the t o p  of Potosi ,  Nounthin i n  the  Spring Xounthin 
The' po ln t  of irnpact was a t  an ele'vt$ion of approx imte ly  7,770 f e e t  

'abrjve sea l e v e l ,  about 80 f e e t  below the top of  t h e  c l i f f ,  and about 730 f e e t  
below t he  'crest  of t he  mountsin, which h t s  an elevti t ion of about 8,500 f e e t  ' 
above"'sea ' l eve l .  

,'ae cknker ' l i n e  of $he southwest ,leg of the  Las Vegt;s r ad io  range. (See map 
opposi te  p g e  4 . )  ' 

',' , bnge .  

The point  where the  u c i d e n t  occurred is about 33 miles south- 
. .  west of. t h e  Ltis VegLs a i r p o r t  and 6,,7 rni1.s ( i n  a northwesterly d i rec t ior , )  fron; 

. .  



. I  . The f l i g h t  had a r r ived  a t  Albuquerque, New liexico, at 4:06 porno (MST), 
'approximately th ree  hours ' l a t e  as a r e s u l t  of dc lays  st severa l  s t a t i o n s  along 
the  route ,  
occasioned by handljng cargo. 
a t  St.  Louis, Missouri, due t o  weather, I n  accordance with usua l  procedure, 
the crew which had been i n  charge was replaced by ' the  crew previously named. 

?dost of these de lays  had been of 10 or 1 5  minutes durat ion and were 
Tle longes t  delay,. 1 hour 56 minutes, occurred 

F l i g h t  3 is regularly sckleduled t o  operate  between Albuquerque, Mew Mexico, 
and Burbmk, Ca l i fo rn ia ,  without any intermediate  stops. 
however, t h a t  t h i s  f l i g h t  should Rake intermediate  s tops  a t  Vinslow, Arizona, 
and Las Vegas, -Neyada, 4/ because of redaced-fue l  load 2/ and reported head 
uinds over t he  airways, 
@a= f i l e d  a t  Albuquerque. 

It was planned, 

Provis ion f o r  these s t o p s  was included i n  the f l i g h t  ' 1  

- - 
4/ When operat ing over t h i s  rou te ,  day l igh t  landings a r e  made a t  Boulder 

Ci ty  r a t h e r  than Las Vegas, bu t  n igh t  landings a r e  xrade ;It Las Vegas 
because the re  are no l i g h t s  a t  th-e Boulder Ci ty  Airpor t ,  

2/ Due t o  t h e  heavy passenger and cargo load,  the  a i rp l ane  wcs f'ueled t o  
depa r t  from A1b;tquerque with only 350 ga l lons  of gasol ine.  
that t h e  weight of  t he  a i rp l ane ,  on depar ture  from Albuquerque and a l s o  
on depar ture  from Las Vegas, was no t  wi th in  the  permissible gross  weight 
according t o  the regular method of computhtion. 

'dctermine p rec i se ly  t h e  amount of the  excess,  but  i n  a l l  probabi l i ty  it 
was less than 500 pounds, The excess was due p r inc ipa l ly  t o  t h e  method 
which was used t o  ass ign  passenger weights i n  computing the  load  a t  
Albuquerque. The r egu la r  Kethod of  computation c a l l s  f o r  t h e  use of 
an average weight' of 170 pounds per passenger, exclusive of  bagghge. 
TWAfs passenger agent  a t  Albuquerque t e s t i f i e d  t h a t  s ince  computation 
on t h i s  b a s i s  r e su l t ed  i n  a weight which was g r e a t e r  than the  permissi- 
b l e  weight, he requested the  o f f i c e r  i n  charge of t he  12 krxy nen 
g e t t i n g  on a t  Albuquerque t o  s t a t e  the  weights of these men. 
weight of 150 pounds was assigned to  each of  t he  12 rcen. 
t he  t o t a l  weight was s t i l l  too heavy, t h e  agent  contacted the  th ree  
women p s s e n g e r s  &nd obtained and used t h e i r  a c t u a l  weights,  Since t h e  
computhtion then indicLted t h a t  t h e  gross  weight of the a i r p l a n e  pre- 
c i s e l y  equaled the provis iona l  weight 'permissible f o r  take-off,  the  re- 
maining passcngsrs were f igu red  a t  170 pounds e u h  without inqui ry  as t o  

weighed s u b s t a n t i a l l y  more than the  anount assigned f o r  tJ-em, The over- 
weight would not  seem'to have had any bear ing on the accident: Ths 
method used f o r  computing tiie lohd, and, therefore ,  of a sce r t a in ing  the  
loca t ion  of the  c.g., however, i s  an example of loose  p rac t i ce ,  and of 

. a ready acceptc nce (where such acceptance served t o  avoid in t e r f e rence  
with the  handling of t r a f f i c )  of  an i n t r i n s i c a l l y  improbable sthtement 
( t h a t  a considerable group of a d u l t  men would hkve an average weight BS 
low 'as 150 l b s ,  each) .  

It appcars 

It is  not  possible  to  
, .  

8 

. 

An average 
Finding t h a t  

. t h e i r  a c t u a l  weights. A r m x  records show t h a t  the Army personnel a c t u a l l y  

e 

* 
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The f l i g h t  was cleared from Albuquerque t o  Winslow, the s tandard Tdk 
clearance form having been conpleted &t Albuquerque upon receipt of a radio 
message from TGlkls f l i g h t  superintendent  a t  Burbank r e l eas ing  the f l i g h t  t o  
Winslow, The a i r p l a n e  d e p r t e d  from fdbuquerque a t  4:40 p.m,' (biiS'T) 
Captain Williams t ransmi t ted  t h e  following r a d k  message t o  Burbank 

A t  5:38 

' "DEEP LAKE 5:36 8000. VlNSLCX! 6:04 U S  VZGAS 6:45 FXP \JITH 
100 TOTAL. EQULST RELEASL I N  FLIGl!T TO' U S  V%GkS.If 

The following message was ther, t r i rnsa i t ted  t o  *the f l i g h t ,  over the s igna ture  
of the  f l i g h t  superintendent  irt Burbank, the t ine of the  communication being 
ind ica ted  on t h e  r ad io  log  as 4:38  p.m, (PST): 

. .  

"PKOC2ED LAS VZAS SJBJXT CAPTAI?I'S DISC3ETION ROTJTE AC," 

I n  explanat ion of t h i s  modif icat ion of  t he  o r i g i n a l  plcns,  T4A1s chief  
p i l o t  t e s t j - f i ed  t h a t  a f t e r  Captain I l i l l i a m s  reached c ru i s ing  a l t i t u d e  end had 
an opportuni ty  t o  esJia5lish ground sp3ed and f u e l  consumpt,ion, he e ppzrent ly  
found t h a t  he could continue t o  Las Vcgas, without  lancling a t  Vinslow, with a 
s u f f i c i e n t  r e se rve  supply of  f u e l  rexaining i n  the  t m k s ,  thus obvia t ing  the  
necessit .y of ari e x t n  lznding and consequent loss of time, 

F l i g h t  3 a r r i v e d  -t L s  Vegas a t  6:36 (PST) and the  a i rp l ane  W ~ S  serviced 
with fue l ,  
Burbank p u r s u m t  t o  e. r e l a m e  t r m s m i t t e d  by r a d i o  frors tfie Elmbank f l i g h t  
superintendent .  

It departed from Las Vsgas a t  ?:a7 p.m., having been c leared  t o  

Af te r  it.; dspar ture  from Las Vcgas the  airpl-ane was observed by seve ra l  

About 7:22 
witnesses  who s t a t e d  t h s t  it was f a r t h e r  t o  the  northwest t h m  they were 
a c c u t o n e d  t o  seeing tiie c i i r l ine  planes f l y i n g  i n  tLat v i c i n i t y .  
p.n:., 1 5  minutes t f t e r  t he  f l i g h t  l e f t  the ground a t  LLS Vegas, witnesses  
observed ti f i r e  i n  the  v i c i n i t y  of Potosi  blountain, l a t e r  i d m t i f i e d  as the 
f i r e  which occurrcd i n  cnd about the  airplant .  followiilg impact, and t h e  wreck- 
age uas subsequently found a t  t h e  loch t ion  previously described. 

/ *  Weclther Conditjons 
I 

1t.k apparezit fror! the  evidence t h a t  wekther condi t ions i n  the  a r e a  
involved were e n t i r e l y  s a t i s f t c t o r y  f o r  tiie fli$t, 
Bureau records i n d i c s t s  t h h t  t he  c e i l i n g  and v i s i b i l i t y  were unlini.ited, with 
high cloudiness ,  2/ before, during m d  a f t e r  t he  f l i g h t .  These r e p o r t s  were 
f u l l y  subs t en t i z t sd  by the  testimony of two Western A i r  Lines captLins  who 
operated f l i g h t s  i n  the  v i c i n i t y  of  t he  accidefit  about 1-1/2 hours e f t e r  the  
acc ident  occurred. 

United S t a t e s  Veather 

- - ----- 
llXC1I i s  %:]A I s  designht ion o f  t h e  Winslow-XinTmn-Las Vegas route .  

2/ High cloudir,ess is not i n c o n g i s t a t  with tke  ex is tence  of unl imited 
c e i l i n g  and v i s i b i l i t y .  Cei l ing  i s  considercd 'mlimited when clouds 
cover less than one-half of the  sky  d r  wken t h e  base of the clouds i s  
more t h q  7,750 f e e t  Lbovc the poin t  of observat ion.  
the  mean' g r e a t c s t  d i s t a r c a  towhrd the horizon t h a t  prominent o b j e c t s  
can be seen and iclentified by the  normal eye. 
s idered  unlimited when i t s  e x t e n t  i s  10 miles o r  nore.  

V i s i b i l i t y  is 

V i s i b i l i t y  i s  con- 



- Exminat ion '  of t h e  Wreckage 
, . .  . 

' 

' The 'examination of the wreckage d id  not r evea l  a n i  evidence .or '  f a i l u r e  . . .  ' of any part a f  t he  a i rp l ane  o r  its eqGipriient p r i o r  t o  impact. . . . .  ' . 
.: I .. . . .  . . .  ' '..- . : " 

. .  . .  

It appears  probbble t h a t  t h e  a i rp l ane  s t ruck  the  f a c e  of the  c l i f f  while 
approximately l e v e l  l ong i tud ina l ly  m d  lh te rs i l ly ,  end while proceeding 
s t r a i g h t  ahead under c ru is ing  power. The first contac t  W ~ S  apparent ly  made. ' 

.. i by the l e f t  wing u i t h  a protruding ledge. 
. . ;apparent ly  made by the  wings, were i n  approxiniately l e v e l  alignment. 

t h a t  the  impact occurred while t h e - h i r p l m e  was i n  a l e v e l  a t t i t u d 6 ,  
of t h e  a i r p l a n e  and of i t s  contents  were found on t h e  t o p  ledge of,  t h e  c l i f f ,  
some 80 feet above, and 4.00 o r  500 f e e t  d i s t a n t  from, t h e  p i n t  of impact, 
a r e s u l t  which tends t o  negate t h e  p o s s i b i l i t y  t h a t  the  a i r p l m e  was i n  a 
diving a t t i tude . .  On- the .o ther  hand, t he  tops of t r e s s  immediately below t he  

ind ica t ing  t h a t  t he  a i rp l ane  was n o t  climbing s t eep ly ,  although i t  could hzve 

The marks o r  scars on the c l i f f ,  

" pos i t ion  of t he  wreckage can be most reasonab1.y explained o n .  the  hypot les l s  
The 

Portions 

, . p o i n t  of impcct showed no s igns  of contac t  with the  a i rp l ane ,  d e f i n i t e l y  

. 'been i n  a gradual  .cl inb.  ' * ,  
. .  ., 

. .' 
. .  

' ' Conduct of the  F l iFh t  . .  
P 

The f l i g h t  w.x' 'cleared t o  f l y  c o n t t c t  f r o n  Las Ve&is t o  burbank, having 
fi'led. 6 f l i gh t -  plan 'kthPch designated 8030 f e e t  above . s ea  l e v e l  as the  . a l t i t u d e  
t o  'be used, 
nearly a l l  of the beacom between Lns Vegas m d  S i l v e r  Lake were in0pers t ) ive .g  
Sect ion 61..'7108 of  the  C iv i l  A i r  Regulations provides,  and a t  t h e  time of the 

Because of -;he ercergency condi t ions r e s u l t i n g  froK , the  war, 

accj-derlt .. provided i n  p a r t ,  as .follows: 
. .. . i .  . .. 

. . 
' 

:*The. fell-owing rules ' r e l a t i n g  t o  weather condi t ions w i l l  govern ' 

the 'dispatching of &ir carrier a i r c r a f t  i n  visual-contact  opsra t ion ,  
' No schedu1,ed a i r  c a r r i e r  a i r c r a f t  s h s l l  .be d i s p t c h e d  unless:  -x * . '  
* * * (c) During n igh t  operht ion b t  least  one- beacon on t h e  course 
shall be v i s i b l e  from the  a i r c r a f t  a t ' a l l . t i n e s ,  unless otherwise 
s p e c i f i c a l l y  autliorized by the  Adxinis t r a t o r  

It  is impossible .  t o  determine .whether, on 'the n i g h t  o f  t he  accident ,  t h e r e  
wwld 'not  .have 'been a t  l e a s t  one beacon ,on the course v i s i b l e  a t  all times 
from an a i r p l a n e ' f l y i n g  the  . r o u t e  ,at & a l t i t u d e  of 8000 f e e t  above 's68 

. l e v e l .  ,. It i s  not poss'ible t 6 ' , . t e l l ,  therefore ,  whether the  dispatching of 
. .  the f l i g h t ,  under ' contac t  ru l e s , ,  r a t h e r  'Xhan under instrurr,ent rules which 
would htive required a higher cruis ing '  a l t i t u d e ,  cons t i t u t ed  a v i o l a t i o n  of  
the l i t e r a l  reading of the  r egu la t ion  hereinbefore mentioned. 
most of  the beacons were extinguished, hovever, r equ i r ed  ex t r a  care  i n  the  
conduct of . t h e  f l i g h t ,  both on - t h e  par t . .of  the p i l -o t  mxi 'with re.spect t o  
o the r s  having t o  do.with ' the ' ,cLe&rance and f l i g h t  plan.  
use .of r e q u i s i t e  ca re  b y ' t h e  pil6-t w i l l  be discwssed l a t e r ,  

. .  

.. . . ... . .  . 

The f a c t  thh t  

The quest ion of the 
It  wcls incumbent 

. .  . .  . . . .  - . .  
Beacon Nos, 19, 21, 23A 'and 23B, o r  the Francis  Spring, Kingston Pass, 

opposi te  page I+, .  ' 

, Tab& Mountain, and Wilson Pas$..beacons, were unl ighted.  See map . . '  , , 



upon the  ground personnel p a r t i c u h r l y  t o  make swe  t h a t  the pi lot .  was apprisei  
of the condi t ion of  the behcms, The inforInaticn i n  t h i s  regard should have 
been entered on, o r  a t tached t a ,  t he  clearance which vas  issued a+. Las ' . J e g ~ s . 9 ~  
Moreover, the  proximity of' the  proper course to high teryair;  mlgh+; v-!11 have 
suggeszsd t o  t h a  flj.ght. supcrintendent  and o the r  cesponslble. o f f i q i h l s  o f  TWA 
. that n igh t  c o r t a c t  f l i g h t s  over t h e  port ion of the  rou te  itlvolved shsuld be 
opercrted a t  a h igher  a l t i t u d c  tkan 6000 f e e t  during the  period t h a t  those. 
beacons shou.ld continue t o  b+ inoperative, 

We s h a l l  no\.! consider t hc  pr0priet .y of t he  course used by the f l i g h t .  
As m y  be seen frorn the map opgos i t t  p g o  4, t he  c m t u  l i n e  of the.couthwest 
l o g  of the Las Vzgas rad io  renge has a ' t x e  beariqg 01' 221 degcess,  o r  a 
rnsrgnetic bcaring of 205 degrces,  from t h e  range s t a t i o n ,  
that a course fol lowing t h i s  cen ter  l i n e ,  o r  varying from it by no more than a 
few degrees,  i s  the  only course considered proper for f l i g h t .  pit of Las Veghs, 
on t h e  route  toward Burbank, u n t i l  u r i v a l  a t  a poin t  i n  thz v i c i n i t y  of ttle 
Teble idountaic bcacon, a t  which poin t  -it becomes necessary to dss*m.e h magnetic 
course of e p p r o x i m t e l y  212 degrees irl  order  t o  pyoceed t o  S i l v e r  Lakc and on 
t o  Daggett, 

The evidence ipd ica te :  

As a r e s u l t  of r e s t r i c t i c n s  necess i t a t ed  by m i l i t a r y  s 5 t i v i t i e s  i n  a reas  
ad jacent  t o  t h e  airway, the  C i v i l  Aeronautics Administratioii,  on Ju ly  15, 1941, 
d i r ec t ed  a w r i t t e n  n o t i c e  t o  l V A ,  3s wel l  a s  t o  o the r  c a r r i e r s ,  advis ing  tiem 
t h a t  i t  was necessary t o  2onTjne a l l  operat ions between Pdmdalc, Ca l i fo rn ia ,  
and Las Vegas, Navadz, s t r i c t l y  t o  the hirway, and suqgesting t h a t  p i l o t s  be 
in s t ruc t ed  t o  confine t h e i r  f l i g h t  movments, day o r  Eight ,  coqtac t  o r  ine t ru-  
rnent, t o  the  a c t u a l  on-course s i g n a l  of t he  r a d i o  ranges s c v i n g  the  airw2.y 
involved. A ocmxmi.cation dii*ec-lcd t,o T!dA f l i g h t  personnel by TI*!A's act-tng 
ch ief  p i l o t ,  dated JILL;- I?, 1541, i n c o r p r a t e d  t h i s  n o t i c e  ver-=t in  and req:Jest- 
ed p i l o t s  t o  Le guided a.ccordj.ng!y, 
boartis a t  Ka.nsas City, Albuquerque,, Burbank, Lnd San Francisco,  

Copies were posted on p i l o t  b u l l e t i n '  

The Mghes t  t e r r a i r .  along the  c o r r e c t  course betdeen Las Vegas and S i l v e r  
Lake appeLrs t o  be a t  an e l eva t ion  of l e s s  t h z n  6900 f e e t .  
wi th in  15  miles  on e i t h e r  s i d e  o f  t he  course l i n e  i s  Potosi  Eountain, which, 
as previously ind ica t ed ,  r i s a s  t o  an e leva t ion  of approximatelv 8500 feet ,  and, 
while it i s  loca ted  on the  airway, i t  i s  oEf t h e  on-course s igna l .  

There was recs ived  i n  evidence a t  the  hear ins  a T:JA f l i e h t  l o g  s h e e t  
form covering the  r o t t \ >  from Albuquerque t o  BUrbcnk, v i a  Uinslow, Arizona, 
Boulder Ci ty ,  Nevada, and Newhall, Ca l i fo rc i a ,  This f l i g h t  l o g  shee t  i s  a 
pcrt of the p i l o t ' s  ntivigation k i t ,  and ind ica t e s  ?roper courses f o r  the  val-io.de 
sectors of the  rou te ,  I t  a lso conta ins  a p r o f i l e  c h a r t  of the h ighes t  t e r r a i n  
alo.ig the course l i n e  m d ,  i n  add i t ion ,  t he  h ighes t  t e r r 9 i n  within a s t r i p ,  
30 iniles i n  width, rh i ch  extends 1 5  miles. on eitbe;. s i d e  of t he  course l i n e .  
The h ighes t  t e r r a i n  indicated f o r  t he  course l i n e  between Bovldcr C i t i r  ana 
S i l v e r  Lake i s  approxiniatcly 58QO fee t ,  and the  h i c h e s t  po in t  ind ica ted  within 

The h ighes t  p i n t  

I/ Sect ion 61.71042 of t b c  C i v i l  A i r  Regul.ations provides i n  p r t  as  follows: 
" (c )  The d i spa tche r  o r  du ly  authorized s t t i t ion  personnel shall a t t z c h  o r  
en te r  a l l  current, report:; o r  information per ta in ing  t o  weather and i r r egu l -  
a r i t i e s  of navigatLonal a ids  and f u c i l i t i e s  , , . , . a f f e c t i n g  the  f l i ~ h t . "  



the 30-mile s t r i p  f o r  t h i s  section i s  9000 f c e t ,  
and S i l v e r  Lake i s  also shovn on the  log shee t ,  and the  proper magnetic 
courses are indica ted ,  Although no ssparate p r o r i l e  is provided f o r  t i i s  
route ,  it i s  apparer,t from what we have sa id  t h t  no s u b s ~ i n t i a l l y  higher  
t e r r a i n  e x i s t s  on t h i s  rou te ,  e i t h e r  on the course l i n e  o r  v i t h i n  15 miles 
on e i t h e r  s i d e  thereof ,  than is  indica ted  on the ldg shee t  f o r  the  course 
between Boulder Cit.y and, :Silver Lake, 

The rou te  bstween Las 'Jegas 

. 
.. . . '.. . . .  . 

With r e spec t  t.0 t he  a l t i t ud , e  t o  be used f o r  contact  f l i g h t  between Las . 

EdA 's  chi-zf p i lo t .  t e s t i f i e d  t h a t  it was 
Vegas and Blrkank, there  a p p s u s  to .  hiive been, a t  t h e  t i n e  of t he  accident ,  
no d e f i n i t e  ru l e ' p re sc r ibed  by W k .  
t h e  es tab l i shed  practice never t o  opera te  a t  .less thar! 1CI)O f e c t  hbove tke 
terrain alonk the  course, and t h a t  n o r m l l y  E p i lo t .  w u l d  not. f l y  from Las 
Vegrs toward S i l v e r  Lake a t  l e s s  thzn EO00 feet .  hbove sea  l e v e l ,  unless Eone 
weather condit.ion i n  the  . .  area. required f l y i n g  at. b lower a l t . i tude .  

'&e p i n t '  [ A t  which the bccident, occurred 'has  a bearing of appoxirnLtely 
215 degrees,  magnetic, from the  Lhs Vegas Lirprt, and, 2 s  previodsly ind icc t -  
ed, is  a t  an e l evb t ion .o f  &bout 7,770 f e e t .  
who observed the  a i rp l ane  as it wos f l y i n g  betveen Las Vegzs-clnd Potosi  Mount- 
ain t e s t i f i e d  t h a t  i ts  f l i g h t  p - t h  spjjeared t o  .be i n  a s t ra ight .  l i ne  northwest 
of the genera l  Line of f l i g h t  on vk:ici-: tl-e s i r l i n e  planas i l s u i ~ l y  trb.ve1 i n  
tha t  v i c i n i t y ,  it zippears probnble t h a t  t h e  airplarie proceeded d i r e c t l y  from 
the a i r p o r t  t o  the  p i n t  03 i m p c t .  This conclusion i s  subs tan t ia ted  by the  
f a c t  *.at the  elapsed time between d e p r t u r e  from Ltis Vegks and the  time a t  
which the f i r e  wis observed was determined t o  be E: n o r m 1  ema-mt of time f o r  
d i r e c t  f l j . g h t  betvcen the two poin ts .  

, .  . 

' 

' 
In view of the fslct t h a t  witnesses 

. .  . ... 
. .. . . . . ._ , .  . _  

The impact trctually occurred L t  an a l t i t u d e  of 7 ,770 ' fee t  above seh-level 
approximatsly 1 5  minutes sufter take-off from a f ie ld  a t  an -elevat ion o f  1900 
feet. 
s t e a d i l y  from the  t i n e  of take-off,  and had not  q u i t e  r86chc-d its intended 
operat ing s f t i t u d e  6 t  the  time of t h e  accident ,  

of the airway, ,  i t  iIas '6.7 miles from the  center  . l i n e  of the  Las Vegcs r;ldio 
range 16g.' 'Fur thernore,  the  course being flown, if  i t  were continued, would 
place the  hirplan? outs ide  the  l i m i t s  of th6 birwey. 

I$ is  obvious t h s t ,  i n  view of the topopraphy of the  areti involved, 
zdheI'ence t o  th6. cGurse f1otin;at least  a t  the  a l t i t u d e  involved, WQS no t  only 

It would appear probkble, therefore ,  t hL t , . t he  a i r p l m e  had been climbing 

..Although the  a i rp l ane ,  a t  the  'time of thc'.t.tccident, was with in  the  l i m i t s  

. . .  
_ .  . : . .. . .  

e n t i r e l y  improper but  i nev i t ab ly  l e d  t,o .d is&ster :  . . .  

There remiins t o  be det,err.ined tha rehson o r  r w s o n s  f o r  u s e ' o f  t h e  i m -  
proper course. 
from Albuqucrque t o  Burbzlnk,. was . .p repred  6n the  st tndLrd TVA form and was 
f i l e d  a t  Albuquerque. 
b2 p r e p r e d  by the  first o f f i c e r  uridcr the  supervis ion of the  ccrptain, and that .  

f l i g h t  plan i n  t h i s  instzinc?.; bowever, i s  thct. of t h e  first, off'icer which tias 
pr inted,  by hand, i n  tht; spiice .provided f o r  tho name of the. person who prepares 
the plan. Tor the first ;ortion o f .  the  f l i g h t  between Las Vqps &nd.Burbank, 

The f l i g h t  plan,  which covered all-portions of  t h e  f l i g h t  

TI .JAfs  Operatigns Ilmual d i r e c t s  t h k t  the f l i e h t  plan 

. it be approved and signed by: the ctpt.airi. The only nmc. appesrifig on the 

/ 
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namely, t he  sec to r  from Lhs Vegas t o  Daggett, the  f l i e h t  plan designated a 
t r u e  course of 234 degrcc-s cind a m g n e t i c  course of 218 degrees.  

- m g n e t i c  bearing of the  poin t  of  ixpact  from the  Las Vegus t i i rpor t  WLLS cbout 
215 degre,es, it i s  a p p r e n t  t h a t  the course flown W ~ S  s u b s t c n t i a l l y  the same 
as t.he course designbted i n  the  f l i g h t  plan. I t  would be rLther  remrkrtble 
if the f a c t  t h a t  the  accident  occurred sc c lose  to--the course des igmted  i n  
the f l i g h t  plan and a t  a considerable  d is tance  from t h e  proper course were 
merely a coincidence. 

Since the 

The evidence i r ,dicates  t h a t  i n  p r e p r i n g  & f l i g h t  plan the  p r a c t i c e  i s  t o  
d iv ide  the  f l i g h t  i n t o  severtll portio:is, each-of  which may include a number of 
s ec to r s  o r  l e g s  hzving s e p r a t e   course^, and t o  en te r  on tha f l i g h t  plan f o r  
each por t ion  a course which represents  the average of the ccurses  of t h e  
ind iv idua l  s ec to r s .  
i s  approximhtely eqzivalent  t o  a s t r a i g h t  l i n e  between the  ex t remi t ies  of the 
port ion of the  f l i g h t  f o r  which i t  i s  er,tered. 10/ 

The r e s u l t  i s  tha: h course designated on the  f l i g h t  plan 

The average m g n e t i c  course betweEn Las Vegas and Dcggett i s  ;bout. 210 

The tiverage m g n e t i c  course tetsleen Boulder C i ty  and Dcggett, on the  
degrees, r a t h e r  than 218 degrees which W ~ S  the  course des ignt ted  i n  the f l i g h t  
plan. 
o the r  hand, is  218 degrees.  II! view ol” the  f ix t  t k t  both the  ckptain and the  
first o f f i ce r ,  and p r t i c u L r l y  t t e  l&t+,er  (who appment ly  p r e p r e d  the  f l i g h t  
plan), had m d e  8 s u b s t a n t i s l l )  l t r g e r  percentbge of f l i g h t s  vir, Boulder Ci ty  
thhn v i a  Las Vegas, II/ i t  s e c m  l i k e l y  t.hht t h e  average course ou t  of Eoulder 
Ci ty  was inadver ten t ly  designhtsd i n  the  f l i g h t  p l m  i n  plsce of the co r rec t  
averLgE: course c u t  of Les Vegiis. 12/ -- - 10/ It was explained t h a t  the  p r inc ipa l  functJon of t h e  courses s o  entered on 

t h e  f l i g h t  plsn is  t o  serve as base l i n e s  from which the  an t ic ipLted  e f f e c t  
of t h e  reported winds upon the  f l i g h t  m y  be c d c u l a t e d .  The t e s t i c m y  in- 
d i c a t e s  t h a t  it is not  the  p rcc t i ce  t o  r e f e r  t o  +he f l i g h t  p l t n ,  while i n  
f l i g h t ,  f o r  the pcrpose of LscertLining the course t o  be flown over any 
given por t ion  o f  t h e  rou te ,  According t o  the  evidence, the  courses indi-  
cated on the  f l i g h t  l o g  shee t  a r e  r e fe r r ed  t o  f o r  -tS?&t purpose, end the 
f l i g h t  plun i s  r e fe r r ed  t o  p r inc ipa l ly  t o  t s c e r t a i n  the previously calcul-  
ated d r i f t  cor rec t ions  i n  order  t o  apply them t o  t h e  courses shown on the 
f l i g h t  l o g  shee t ,  Zowever, it a l s o  appears t h c t  i n  soxe w s e s  the  course 
ind ica ted  on the  f l i g h t  p l t n  f o r  L. given por t ion  of t he  f l i g h t  i s  the  
course which the  p i l o t  expects t o  f l y  b f t e r  reaching c ru i s ing  a l t i t u d e .  

II/ Ciptain Williclrns hzd made 7 t r i p s  between Burbtink and Boulder City and 2 
t r i p s  between 8urbmk and LLS Vega .  F i r s t  Off icer  G i l l e t t e  had mede 37 
t r i p s  v i a  Boulder Ci ty  and 6 t r i p s  v i a  Las Vegzs. 

f l i g h t s  over tile route  involved were exanjned. 
the course d c s i p a t e d  f o r  t h e  Les Vegas-Dcggett port ion tias 218 degrees,  
i.e., t h e  shme &S the  course’designtited i n  the  i n s t a n t  ccse,  
p i l o t  t e s t i f i e d  t h a t  t h i s  wcls obviously L mistake. 

12/ During t h e  inves t ige t ion  o the r  f l i g h t  p l t n s  prepared by T’dA p i l o t s  f o r  
One was discovered i n  whick 

T I J A f s  chief 



The evidence shows t h a t  i n  some instances f l i g h t s  proceed i n  a p p r o x i ~ r ~ a t ~  
a s t r t r igh t  l i n e  between the  e x t r e n i t i e s  of a given port ion of the route  without 
following t h e  courses of the  ind iv iduhl  sect-ors.  
customary, under contact  cocdi t ions ,  when the r e s u l t  is t o  keep the  a i rp lkne  
on the  r i g h t  s i d e  of t he  hirtray. 
used, it i s  appkrent t h L t  t h e  c o w s e  flown will be  a p p r o x i m t d y  equivalent 
to the  tiverhge course ind ica ted  on t h e  f l i g h t  plan ( i f  the  co r rec t  bverage 
course is entered) .  

AE)p"irently such p rac t i ce  is 

In  any insthnce i n  which a d i r e c t  course is 

A f l i g h t  proceeding from Las Vegas t o  Daggett by d i r e c t  trir l i n e ,  following 
a magnetic course of about 210 degrees,  would.-remtiin on the  r i g h t  s i d e  of the 
airway, While f l i g h t  on t h a t  course,  a t  the a l t i t t l d e  involved, would plcce the' 
a i r p l m e  c l o s e r  t o  the  higher  t e r r a i n  of Totosi  PIountain than would be the  ciise 
i f  the  on-course s igna l  were s t r i c t l y  adhered to ,  t h e  f l i g h t  path vould avoid 
the 8,000-foot l e v e l  of t h e  higher  t e r r a i n  by a d i s t ance  of about 3-1/2 miles. 
Aside from t h e  suggestion t h a t  f l i g h t s  r eza in  wi th in  the  confines of  t he  on- 
course s i g n a l  i n  the  are&, which obviously seems to have been ignored, there  
was no company regulh t ion  o r  i n s t r u c t i o n  a t  the  time of the slccident which 
would prevent t he  use of  such course. It msiy wel l  be t h a t  the  crew of the 
f l i g h t  involved i n  the acc ident  intended t o  f l y  t h a t  course, o r  a course betveen 
i t  and the  on-course s igna l .  If so, it i s  q u i t e  poss ib le  t h a t  the  average 
course of 218 degrees,  appl icable  t o  the Boulder City-Daggett roc t e ,  was erron- 
eously u t i l i z e d ,  i n  assunixg a heading ou t  of Lzs Vegas, i n  t h e  b e l i e f  t h a t  i t  
was the  average o r  d i r e c t  l i n e  course between Las Vegas and Daggett. 

Except i n  thosc c x e s  where one of  TWA's f l i g h t  superintendents  is  s t a t ion -  
ed a t  t h e  poin t  i L t  which the f l i g h t  plan is  prephred, t h s  f l ight ,  plan i s  not 
checked by anyone o ther  tiim the  f l i g h t  crew, 
in tendent  a t  Albuquerque, t he  f l i g h t  plan i n  t h i s  case wi3s no t  checked. The 
fact Lht t h e  f l i g h t  plsn involved here  contained such a s u b s t a n t i d  e r r o r  and 
t h e  f h c t  t k a t  i t  was not  signed by the  captain i n d i c a t e  an urgent  need f o r  a 
closer watch over such i r r e g u l a r i t i e s .  

S inse  there  was no f l i g h t  super- 

Whhtever mLy have been the  f a c t  w i t h  r e spec t  t o  the  use of the  f l i g h t ,  plan 
course, i t  s6ens obvious t h h t  Captain U i l l i a r s  and F i r s t  Off icer  G i l l e t t s  were 
paying no more than s l i g h t  a t t e n t i o n  t o  the  posi t ion of the  s i rp lace  by v i sua l  
reference t o  ob jec t s  {on t h e  ground, 

/ 
Although, as previously mentioned, c e r t s i n  bekcons on the rou te  were in- 

opertrtive due t o  C?e ernergency condi t ions r e s u l t i n g  from the  whr, one of the 
f i v e  beacons between Lns Vegas m d  S i l v e r  Lake w s s  l i g h t e d  on the  Eight of the 
accident .  Beacon 24; blso r e fe r r ed  t o  as t he  Arden Beacon, which i s  loca ted  
along the  rou te  &bout 20 rxiles f r o n  the  Las Vegas a i r p o r t ,  was operht ing.  As 
m y  be seen fror?. t he  mhp opposi te  page L, t h i s  beacon is  &bout 2-1/2 miles t o  
the r i g h t  of the center  l i r , e  of t he  Las Vegas r ad io  rangee leg ,  
west bound ou t  of Lcts Vegiis should p s s  t o - t h e  l e f t  of the beacon, bu t  the 
f l i g h t  involved i n  the  acc ident  6pparently flew p a s t  on the r ig i , t ,  
connection it mby be noted t h a t  Czptclin !Jilliams' l a s t  precedigg f l i g h t  fron 
Las Vegas to  Burbank was riade on t l .e n igh t  of December 21,  1941, a t  which t i n e  
Beacon 24, as well  as the o the r  beacons i n  the  area, was unl ieh ted .  I t  may be 
that he erroneously hssuctd t h a t  the beacon was locclted d i r e c t l y  on course and 
therefore  assumed t h a t  h s  wbs approximately on course as he flew t o  t h e  r i g h t  
of it, In  add i t ion  to  t h i s  l i g h t e d  beacon, however, the l i g h t s  of the  town of 

F l ig l i t s  south- 

I n  t h i s  
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Arden and of autorcobiles on U. S. Highway No. 91, m d  f a r t h e r  on, the  l i g h t s  
of the  town of Goodsprings, afforded r e l i k b l e  re farence  points .  
contac t  condi.t.ions such as exis ted  on tke night  of  the  cccident ,  if. tke cockpit  
l i g h t s  &re kept dimmed, i t  i s  pass ib l e  t o  see  'the' outline of  the  mounixins, 
e s p s c i h l y  when the peaks e r e  snow-covared as they were on Jan-rary 15. 

ava i l ab le  r ad io  range f x i l i t i e s  were opsrating. pyoperly s t  the t i r e  of the 
ticcident, 
rt\dio r m g e ,  a moderate ttRtl s i g ~ a l  t rodd  htve &en hetird, whic5 would htve 
d e f i n i t e l y  indicbtod t h a t  the  a i r p l m e  was o f f -  course. 
hereinb6fore mentiancd thtit f l i g h t s  rernbir, within the l ia i ts  of the  an-course 
signe.1 i n  the  areti involved, it seems obvious. t h k t  f!ic p i l o t s  were not using 
the  r a d i o  range f o r  navig t t iona l  purposes. 

McrecJver, under 

. 
. .  

3 

F a t h e r n o r e ,  i t  appears f r o n  the  radio range ,rzonitor r epor t s  t h t  the 

Had the capt.ain and f i r s t  o f f i c e r  been l i s t e n l r i g  t o  the  Las Vegas . 

Despite tlie suGgestion 

C9NCLUCIOfi 

Fincllnas 

Ws f ind ,  upon a l l  of  the evidence ava i lbb le  t o  t he  Botrd ;t this tir-.e, 
that, the f u t s  rel?-ltiag t o  the acc ident  involvicg a i r c r t ; f t  NC 1945, which 
occurrad near  Las Vegas, Ncvada, on Jznuary 16, 1942, ax as f d l o w s :  

1. The acc ident ,  wh?ch occurred ct approximately 7:20 p.m. (PST) t o  
F l i g h t  3 of Trhnscmt inenta l  Rc !.Jestern A i r ,  Inc,, r e s u l t e d  i n  f t t a l  in j i r r ies  
t o  the  19 passmgers and crew o f  3 cnd i n  des t ruc t ion  of the a i r p l m z .  

2. At the  time of the  scc iden t  Traqscont inentel  &. Western A i r ,  Inc ,  
held a cur ren t ly  e f f ec t ive  c e r t i f i c a t e  of publ ic  convecience and necezsity and 
an ajr c , r r ie r  operc.ting c e r t i f i c a t e  au thor iz ing  it t o  conduct the  f l i g h t .  

Captain Willims and F i r s t  Officer G i l l e t t e  were physically q w l i f i e d  
and held proper c e A 5 f i c z t e s  of conpeterxy to  psrfcrm t h e i r  d u t i e s  on t h e  

3. 

flight i n  quest ion.  .I ' . 
4 .  A i r c r a f t  NC 1?46 was cu r ren t ly  c e r t i f i c a t e d  as airwort,hy a t  the  time 

The f l i g h t  plan ' for F l i g h t  3 ,  f i l e d  at. Altuquerque, N ~ \ J  Xexico, 
designkted a r agne t i c  course of 218 degrees f o r  the por t ion  of  the route  between 
Lhs Vegas, Nevadh, ind Dilegett,, Cal i fornih.  
s ec to r s  comprising t h e  route  between Las Veg;s t.nd Dcc&got,t-is &bout 213 degrees. 
8000 i'eet rbovc seL l e v e l  was thc  a l t i t u d e  .designated i n  tnc fzisi i t .  p l m .  

of the  t c c i d e n t .  
1 

5 ,  

The kverhgs of t n e  courses cf the 

. -  . .. . . 
6, F l i g h t  3 departed from Las Vegas, Nevtde, -t 7:G? p,m. hbving been 

cleargd t o  f1) in accordance with contac t  f l . igh t  r u l x  t o  ihrbetnk, Cal i forn io .  
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7. About 13 minutes idt.er deAmrturc f?om LLS Vegcs, Nevadc, the c i rp lane  

cc l l ided  with Po tc s i  Mountsix, i n  -the Spring Mai.n-tilin l?cinge of Nevada, e t  an 
e leva t ion  of '7,?'YO 3e.L abcvt; sea level., while approxin:ately l e v e l  l o n g i  tudin? 
d l y  and l a t s r a l l y  m d  while Froceeding s t r s ign t .  &ex! a p p r o x i m t 4 y  tt. cruis ing 
Speed. Tho poii t .  of ilripact has a m@etic .  becrir-g. .Gf  LppYoximtdjr 215 degrees 

- 
2rom t h e  k s  Vegas Eirpor+,, . . I  

E;. The Eirplarie was flown between Las Vegas, Nevhdtt, a d  the point  of 4 , 

We&ther conditions i n  the i r e &  G t  the time were e n t , i r d y  s n t i s f a c l o r y '  b 

The a v a i l a b l e  radio range f t c i l i t i e s  werc operat ing n o r m l l y  a t  t,he 

impact on E course which W ~ S  improper f o r  the r o u t e  involved. . .  . - 
9. 

f o r  the f l l g k  t , . .  

10. 
. . .  . time of the accident .  . .  

.. . 

11. h e  t o  emergency conditions r e s u l t i n g  fror!; the w w ,  only one beacon 
betwmil LLS Vegas, MevLda: had S i l v e r  Lzke, Czl i forn ia ,  w i i s  oparst ing.  

12. There was no evidence o f  s t r x t u r n l ,  cont-rol system, a r  pilwer pLi;nt. 
f a i l u r e  p r i o r  t o  the  accident ,  and t h e  engines a d  propel le rs  uere  functioning 
normally a t  the  t i n e  the a i r c m f t  struck the n o w t a i n .  

P3OB4BLE C A ' J B  -- 
Upon the b a s i s  of t h e  foregoing f indings unci of the e n t i r e  record ava i lab lc  

a t  t h i s  time, we f i n d  tb t  the probirble ceuse of  the  zccident  t o  a i rc r ; f t  NC 
1946 on Jdnuaq 16, 19&, was thc  f; i lure of the c;Ftclin a f t e r  d e p r t u r e  from 
Las V e g m  t o  foll.cw the  proper cou?-se by miking use o f  the  nsvightionul f a c i l i -  
t i es  a v c i L b l c  t o  hLm. 

- CONT21 BdT I I?C F.r?CTOLIS 

. 1. The use of  an erroneous compas.s'course. 
. .  

2. Blackout o7"most of the beacons i n  the neighbcrhcod of the accident  

rlailure cf the  p i l o t  t o  conply with TiJL's d i -ec t ivs  of Ju ly  17, 1941, 

. .  

. .  
m d e  necessarj7 by the war emergency. 

3 .  
issued i n  accordznce with a sLggsstion from the Adain is t ra tor  of  C i v i l  Aero- 
nautics request ing p i l o t s  t o  confine t h e i r  f l i g h t  movements t o  the  a c t u a l  on- 
course s i g n d s ' .  

The i n v e s t i g a t i o n  of t h i s  a c c i d m t  hbs i r?dici ted tha need f o r  more precise  
and Epecific operht ioncl  procedu&s 2nd r e g u L t o r y  s t m d a r d s  w i t h  respect. t o  
c o n t w t  n ight  f l i e k t ,  

u or:  rbconmendation t o  the Ac'rninistr- t 
According3 y ,  the Bocrd ha:: sLib.m.lttcd -:he following 

. . .  
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"It is  the re fo re  recorin%nded t h a t  the  Ab.inix'k&tor of C iv i l  
Aeronmt ics  e s t t k l i s h ,  f o r  i r .c lusicn i n  the opera t ions!  n,antial 
of a i r  c z r r i e r s ,  such contac t  f l i g h t  procedures a t  each b i r -  
p r t  &S w i l l  i n su re  thlct the  cl-imb to ,  and descent  from, 
c r u i s i ~ g  a l t i t u d e  be conducted tit a scife d i s t ance  from d.1 
obs t ruc t ions .  It .- 
As f u r t h a r  r ened ia l  meEisures i n  t h i s  regcrd,  t he  Roerd i s  now considering 

proposed r e p l s t i o r x  which would. r equ i r e  n igh t  c o n t x t  f l i g h t s  t o  (1) renbin 
wi th in  the confines o f  the  proper t w i l i g h t  zone of the  on-course s i p a l ,  and 
(2) f l y  i;t t n  t l t i t u d e  not  l e s s  t h m  1000 feet'bove I2.e highes t  obs tac la  
locctc-d within a iiorizorital d i s tanco  of 13 rriiles f r o x  the center  of  t he  course 
intended t o  be flown. 

Ths p r e p r t t i o n  o f  f l i g h t  p l m s  obviously should be regzrdcd as more t-kan 
mere rout ine .  
i n  comect ion  with t h e  preparkt ion 02 the  f l i g h t  p l m  involved i n  tl-is instance 
should be el imincted.  A l l  a i T l i n e s  wkich do not now have procedure? w!?ich c a l l  
f o r  an LdequEte cncck or" f l i g h t  p k n s  should e s t ab l i sh  them. 
operation r;lanual required t?;e cap ta i z  t o  &?prove m d  s i g n  the  f l i g h t  plan; 
never the less ,  t he  Board i s  considcring the  p romlga t ion  of E regulcition wkici; 
would neke i t  i v i o l ~ t i o n  no t  t o  do sc, 

The p o s s i b i l i t y  of  i r r e g u l w i t i e s  such as those ah i sh  occurred 

Thc compmy's 

Every a i r l i n e  shoulc! also mcintain a c lose r  con t ro l  on t h e  d e t e r n i m t i o n  
of the gross weight and c.g,  l oca t ion  of  an s i rp l ane .  
used, e i t h e r  f o r  ~ l l  the  passengers o r  for  any group of p s s e n g g r s - ,  i t .  ought 
t o  be taken ser ic i i s ly  enough t o  prevent the chsucl zcce?tance, on i n d i r e c t  
i n f o r m t i o n ,  o f  an i n t r i n s i c s l l y  i rprobable  f i g u r e .  
engers i s  conp-ited crn &n u c t u d  weight bGsis, it. i s  obviously necessclry t h z t  
reaconhblc! d i l i & e n s e  be exercised by t h e  s t a t i o n  personnel t o  a s c e r t k i n  from the 
p s s e n g e r e  t h e i r  c o r r s c t  weight. 

If hn Lvercge weight i s  

If the w i g h t  o r  tke  pkss- 

Approved : As/ L. -7- Welch Pogue 
L. Weich Pogue 

Js/  E a r l l e e  Brsnch 
Har l lee  Branch 

Ekker, E!em>er, d i d  not tcke  p r t  i n  the dec is ion .  
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