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C I V I L  A E R O N A U T I C S  B B & f f D  
/ 

TRAXS WORLD AIHLINES, ENC., - FALLON, NEXAaA, 
DECEXBBER 7 ,  1952 

The Accident 

landing a t  Fallon, Nevada, about 1853 ET,!? December 7, 1952. The 
aircraft ,  a IxJckheed &del lo&, N 6904C, was extensively damaged. 
were no personal i n j u r i e s .  

- 
Trans World Ai r l ines '  F l igh t  No. 35 c shed during a n  emergency 

There 

History of the F l igh t  

F l i g h t  No, 3 s  or ig ina ted  a t  New York I n t e r n z t i o m l  Airport  ( Id lewi ld) ,  
f o r  San Francisco, Cal i fornia ,  - d t h  one s t o p  a t  Chicngo, I l l i n o i s .  
f i rs t  l eg  of the fl-ight was rout ine and a t  Chicago %e crew was changed, 
as scheduled, 
First Off icer  J. S. Hager, P l i g h t  Engineer H. L. B u m s ,  and Hostesses 
Lois Far ley  and Jacqueline Smith. 

The 

This new crew consis ted of Captain Irving S, Kravitz,  

Departure from Chicago was a t  1020, about 20 minutis behind schedule 
There were 35 passengers due t o  a servicing delay. 

acco&nce with I n s t n m e n t  F l i g h t  Rules. The a i r c r z f t ' s  cen ter  of g rav i ty  
was wi th in  prescribed limits and i t s  gross  weight was 117,802 pounds, 
This coinpares with an authorized maximum of 120,000 pourids and a n  allowable 
weight of 118,000 pounds f o r  the runway used. 

Clearance mas i n  

The f l i g h t  proceeded i n  rout ine manner u n t i l  ncar Lovelock, Nevada, 
when, a t  about 1740 and a t  an a l t i t u d e  of 16,OGO f e e t  MSL, a complete 
pover l o s s  was experienced from KO. 3 engine,  
a i temptirg t o  r e s t a r t  t h a t  engine it overspeeded. "ie capta in  then reduced 
a i r  spec:] t o  about 170 ~ p h ,  and l(o. 3 propel le r  vas feathered.  %'eather a t  
Reno, about 95 miles ahead, was 2,000 f e e t  s c a t t e r e l ,  overcast  a t  20,030 
f e e t .  San Francisco weather, about 260 miles ahead, was 20,000 f e e t  and 
10 lriiles, 

Vhik the f l i g h t  engineer was 

Captain Kravrtz decided t o  continue on three  er,gines t o  San Francisco, 

The crav noted 
the des t inq t ion ,  
riortli OT the Ikival 4 u x i l i a r y  A i r  S t a t i o n  a t  Fal lon,  k v a d a .  
t h a t  weather con1i.tions there  were good. 

I/ A l l  t5mcs r e fe r r ed  t o  hergin a r e  ? a c i f i c  St,anllar? and bssed on the 

Short ly ,  t h e  f l i g h t  passed aSeain and a few miles t o .  the  

- I- I 

- 
24-hour clock , 



Abo& 25 minutes a f t e r  the  f a i l u r e  of No. 3 engine, No. 4 engine f a i l e d .  
Porrer could not be restored,  and a t  1829 No. 4 p r o p e l l e r m s  fea thered  and 
an  emergency was declared. 
e a s t  of Keno, Nevada, and the weather there  was chacked a t  once. 
fourd t o  be 1,500-foot c e i l i n g  and 3 miles v i s i b i l i t y  witth snow (below 
minimums) so the  f l i g h t  turned back f o r  Fallon, about 40 miles away. 

A t  t h i s  time the f l i g h t  was about 10 minutes 
It was 

The f l i g h t  contacted t.he CAA rad io  s t a t i o n  a t  Fallax and ascer ta ined  
the landing conditions.  
a nor theas t  wid of f i v e  o r  six miles per  hour. 
with. Runway No, 7, which was t o  be used, and which is  7,aOO f e e t  long. 

These Included unlimited co i l ing  and v i s i b i l i t y  and 
This Wzmd was near ly  a l igned  

Fa l lon  Airport  i s  a t  an  a l t i t u d e  of 3,840 f e e t  IGL, and the  f l i g h t  
a r r ived  i n  t h e  a rea  a t  an a l t i t u d e  of 9,000 f e e t  E L .  
to  use wing f l a p s  a t  the takeoff pos i t ion  while c i r c l ing  Fallon, 
the  f l i g h t  engineer t o  the  cabin to crank the  f l a p s  downmanually?? The 
f l i g h t  engineer went t o  t h e  cabin, bu t  before he was ab& to loca te  the 
necessary crank, he m s  r eca l l ed  t o  h i s  s t a t i o n  Mhen the  captain.decided 
t o  dispense with f l a p s .  
down t h e  landing gear  which extended f u l l y  and was lock&. 

'Eke captain decided 
sen t  

Meanwhile, the f i r s t  o f f i c e r  had manually pumped 

On orders  from the  f l i g h t  deck, t he  hostesses  had =seated socle 
passengers i n  accordance with t h e  I'Buddytl system f o r  emergency b n d i n g s  . 
"h is ,br ie f ly ,  means placing an able-bodied male close to, and a l e r t e d  t o  
he lp  i n  the evacuation of those who might need help, such as infants-in-arms, 
children, and e l d e r l y  people. Passengers seated near emrgency e x i t s  were 
br ie fed  i n  t h e i r  u s e c  
cabin door and bnstructed i n  the  use of the  emergency evacuation chute. 
A l l  s a f e t y  b e l t s  were fastened and checked. 

S i x  male passengers were reseated near the main r e a r  

Previously a le r ted  Navy f i r e  t rucks took up s t r a t eg ic  pos i t ions  on 
the  a i r p o r t  as t he  a i r c r a f t  approached Fallon. 

V Y  

o b t a i n i x  wheel- braking; i t  will be discussed l a t e r ,  

The a i r c r a f t  made contact  about 126 f e e t  down the  mnway and a t  an 
a i r  speed of 'about 150 mph. 
on the ground t o  e f f e c t  s teer ing  and attempted t o  apply'tirakes. 

hand pump s e l e c t o r  valve was s e t  on ltBrakes,tl the  brake se l ec to r  valve was 
l e f t  on tlNormaltl and the  f i r s t  o f f i c e r  used the hand purip i n  an  attempt to  
g e t  hydraul ic  pre ssum . 

Captain Kravita i m e d i g t e l y  put the nose wheel 
He dis- 

The . covered a t  once that he had ne i the r  nose wheel s teer ing  nor brakes. 

Almost concurrently the captain placed Nos. 1 and 2' propel le rs  i n  re- 
verse  pi tch.  
controls  were moved to r e s t o r e  f o m a r d  p i t c h  on Nos. 1 md 2 propel le rs .  

The a i r c r a f t  veered t o  the l e f t  and o f f  tk runway. Propel ler  

2/ With Nos. 3 and 4 engines of t h i s  model a i r c r a f t  inoy2rative the re  is 

There ' is  an emrgencv method of 

- 
no hydraul ic  prassure to extend wing f l a p s  o r  l a n d h i  gear, f o r  nose 
wheel s teer ing  o r  f o r  wheel braking. 
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The a i r c r a f t  continued t o  the  l e f t  of the runway, i n t o  s o f t  d i r t ,  through a 
d i t c h  two and one-half f e e t  deep and through several  p i l e s  of gravel.  
r i g h t  wing with the r i g h t  landing gear vas t o r n  from the  fuselage a t  the  
wing f i l l e t ,  
over the  r i g h t  wing. 

The 

A p a r t  of the  r i g h t  cmpnnage mas torn f r e e  as  it passed 

A s  t he  r i g h t  wing s t u b  dragged on the  ground the a i r c r a f t  sverved 
t o  the  r i g h t .  
l e f t  main wheel and the a f t  p a r t  of t he  fuselage.  
dark a t  1853; a l l  a i r p o r t  l i g h t i n g  f a c i l i t i e s  functioned properly.  

IL cane t o  r e s t  a sho r t  dis tance beyond on i t s  nose wheel, 
The crash occurred a f t e r  

F i r e  t rucks -!:ere a longside the  a i r c r a f t  w i t h h  a matter  of seconds 

The cabin l i g h t s  had gone out  b u t  the 

Because of the  a i r c r a f t ' s  tai.1 io17 a t t i l nde ,  the  b t t o n  of the 

and prevented a possible  f i r e  by applying f i r e  exkinguisher (Foamite) a t  
places  where f i r e  n igh t  d.evol3p0 
emergency l i g h t s  were turned on manually and the  B i n  cabin door was quick ly  
opened. 
door was close t o  the ground.. This allowed most o f  the  occupants t o  leave 
from t h a t  door without  need of ladders  o r  chutes. The o t h e r  occupants l e f t  
through the f o r m r d  r i g h t  hand door v i a  chute. Tk e n t i r e  evacuation was 
o rde r ly  and l a s t e d  about two minutes desp i t e  the  f a c t  t h a t  the  a i r c r a f t ' s  
a t t i t u d e  - tipped. l a t e r a l l y  dmn about 30 degree: t o  the r i g h t  and a l so  
t ipped down a f t  -- created somewhat adverse condiii,ons i n  reaching the e x i t s .  

Inves t iga t ion  - Par t  I - Power P lan ts  - 
Euos. 3 a d  4 engines were disassembled. Thi.: model engine has t v o  

cam d r ive  gear t r a i n s  f o r  each of the f r o n t  and n a r  rov cams. 
cons i s t s  of a d r ive ,  intermediate  and pinion gear,  Teeth of the i n t e r -  
mediate gears of both f r o n t  cam gear t r a i n s  of  boLh of these engines had 
f a i l e d  causing inmediate and f u l l  poirirer loss. Other gears  i n  these  d r i v e  
t r a i n s  suf fs red  damage t o  a lesser  degree. These e r i i n e s  had accumulated 
a t o t a l  time s i n c e  new of 52:43 hours and 31:27 h'.:urs, respect ively.  The 
f a i l u r e s  appear t o  have been due t o  t h e  design, the mnufac tur ing  and the 
inspec t ion  of  these gears .  The s p e c i f i c  cause of the t e e t h  breakage was 

t e e t h  .2 

Each t r a i n  

t y  configurat ion and/or tne sur face  f i n i s 3  of roo t  r a d i i  o f  the  

There'had been similar f a i l u r e s ,  previously,  i n  o the r  engines of this 
model. 
accident ,  2 modification program to incorporate  a four  pinion cam dr ive  f o r  
t he  o r i g i n a l  two pinion drive.  
thus l e s sen  the s t r e s s  on ind iv idua l  gears.  

As a r e s u l t ,  the  engine manufacturer had c ta r ted ,  p r i o r  t o  t h i s  

Its purpose i s  t o  d i s t r i b u t e  the load and 

Currently,  tha engine manufacturer has a fow-par t  program aimed a t  
el ini inat ing or  miniinizing the  sub jec t  type of gene i 'ailuro as  follows: 

3/ These gears a r e  about 5-1/211 i n  diameter, aboir: 1/811 t h i c k  and have a - 
Large number of m a l l  t ee th .  
t ee th ;  the change was mde t o  allow more continuous and g r e a t e r  
o v r ? r h p p i r g  o f  t c ~ t h  Pcgapment 

An e a r l i e r  desieii had fewer and l a r e e r  
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l.,/ Continuing the change to a f o u r  pi!i-oil can h i m .  

2. Increasing the backlash l i m i t  on a l l .  gears i n  t he  cam drive t r a i n  
from .006ff - .OlOfI t o  .OIOfl - .016ff and a l s o  reducing th i  heipht  of t h t  teeth 
3f t h e  s m a l l  CND drive Dinion f u r t h e r  t o  insure aga ins t  tooth in te r fe rence  
a t  meshinc cordit ions.  

3 .  I n c o r p o r a t i v  an ,080fI 4s0 chamfer on both ends of the t e e t h  of 
the cam r ing  gear t o  improve the load d i s t r i b u t i o n  on the cam r i n g  gear 
tee th .  

' 4. Strenzthening the gears of the entl:.re t r a i n  as  much as possible 
wi th in  the present forging l i m i t s  of the parts. This par t  of the program 
i s  t h e  most complicated and w i l l  require  a t  l kas t  s i x  mmths before p a r t s  
a r e  avai laSle  . 

Operators u s i n g  t h e  subject  model engim a r e  currer&ly making 
continuous frequent  checks of o i l  sumTs where evidence r.$ year fail1.1re 
(gear t e e t h  o r  pnrts of t e e t h )  may be found. 
nature t o  some 46 o t h e r  imstances of f a i l u r e  of the  cam 3rive gears i n  the 
same model engim experionced i n  operat ion by two U. S, c a r r i e r s  and one 
by '&e a i r c r a f t  m n u f a c t u r e r  during test;. 

This fai lure  was s'imilar i n  

A study and analysis of the Type Test  Inspection Report; of the subject 
enginc, ?:right Aeronautical Division 975 C180B1, reveal& t h a t  a f a i l u r e  of 
the cam gear  had occurred during the CAA observed 150 hour t p  c e r t i f i c a -  
t i o n  t e s t  along with several  o ther  f a i l u r e s  of major commonants of a nature 
t h a t  would render engine operation unrs l iab le .  
primary fai l -ures  the manufacturer furnished an e m l a n a t b n  as t o  the cause 
and indicated correct ive measures which were beine i n i t k t e d .  Notwith- 
standi.ng t h e  var ious f a i l u r e s  which occurred during the  type c e r t i f i c a t i o n  
t e s t ,  including f a i l u r e  of the crankcase, the r e a r  supercharger sect ion,  
the c lu tch  s u p o r t ;  housing, an exhaust valve spring and the cam r i n g  gear, 
the engine received i t s  aparoval without any penalty t e a t s  as  authorized by 
CAR 13.21 ( h )  ( 2 ) ,  August 1, 1949, which was effectkve at, the time. 
Sect ion CAR 13.21 (h)  ( 2 )  reads: 

I n  a l l  cases of the  reported 

"If any part shows evidence of f a t i g u e  o r  impending f a i l u r e  
o r  i s  otherwise not i n  a condition f o r  sa fe  operation, the 
engine w i l l  not be considered s a t i s f a c t c r g  unless sptxopriate  
correct ive masures a r e  taken an3 prcven s a t i s f a c t m y  by 
svitabla t e s t i n g :  provided, t h a t  the Administrator qay 
accept o ther  s u b s t a n t i a l l y  equivalent  proof .It 

The CAA c e r t i f i c a t e d  the engine, without f u r t h e r  tcsting to prove the  
cormct ivo  measures, by accepting what it considered eq7,ivalent proof i n  
t h e  form of i d e n t i c a l  gears s a t i s f a c t o r i l y  run i n  severi l  o ther  but 
dii ' ierent model engines . , .  
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Inves t jxa t ion  -- Part  I1 - Hvrlraulic Svstem and Cnw Trainine: 

I t  may be per t inent  here t o  explain mme of B e  f a c t s  concerning the 
hydraulic system of t h e  Lockheed Model 1049. Each of the  four  engines has 
a hydraulic pump. Those on Nos, 1 and 2 engines furnish j o i n t l y  ( o r  in&- 
vidual ly ,  i n  the event of f a i l u r e  of e i t h e r  Nos. 1 o r  2 engines) hydraulic 
pressure t o  s u ~ p l y  boost f o r  the a i r c r a f t ' s  f l i g h t  controls  and f o r  c e r t a i n  
o ther  purposes. This i s  known as the priinary hydraulic system, 

Pumps on Nos. 3 ancl 4 engines f u r n i s h  j o i n t l y  ( o r  i r d i v i d u a l l y ,  i n  the 
event of f a i l u r e  of e i t h e r  Nos. 3 or  4 engines) hf l rau l ic  pressure t o  

' e f f e c t  wheel braking, nose wheel s teer ing,  wing f l a p  motion, l a n d i w  gear 
extension o r  r e t r a c t i o n ,  and c e r t a i n  o t h e r  purposes. 
secondary hydraulic system, 
but  the reverse i s  not  possible. If Nos. 3 and h engines a r e  inoperat ive 
there  i s  no means of obtainixx nose wheel steering, wing f l a p s  must be 
cranlced d m n  m n u a l l y ,  and landing gear must be Lwered with the  hydraul ic  
hand pump, 
from two accumulators i n s t a n t l y  ava i lab le  by merexy posi t ioning the brake 
s e l e c t o r  valve from ffNormlT1to nEmc+rgency.ff 
two posi t ions for the  brake s e l e c t o r  valve marked '.Accumlilator #ltT and 
"Accumulator 42," enabling the crew t o  d i v e r t  p r e s u r e  from the hand pump 
t o  c r t h c r  accumulator as needed simultaneously s u p l y i n g  pressure d l r e c t l y  
t o  the brakes comnensurats with the demand. 

This i s  known as the 
It Can supplement t h e  primary hydraulic system 

However, normal wheel braking can s t iU.  be efqected by pressure 

TIVA's Model 749 Lockheeds had 

Lockheed's Airplane Operating Ikinual f o r  the  1049 a i r c r a f t ,  which has 
CAA approval and was aboard the a i r c r a f t ,  includes the fol loniny r e l a t i v e  
t o  emergency use of brakes: 

i( 

' I f .  BRAKES, EhaRGENCY OPERATION , . , 
(2) The brakes may be appl ied i n  the fo3loving ways: 

( a )  On secondary hjjdraulic system, brake s e l e c t o r  i n  NOPI!. 

(b) 

( c )  

On secondarj  hydraul ic  system, brake s e l e c t o r  i n  Eb3R. 

i y i t h  secondary hydraulic systerr inoperative,  brake s e l e c t o r  

i n  EhER., pressure supplied by accumulators . . I f  

The accumulators, mentioned above, were noted by the crew t o  Se f u l l y  
charged (1500-1700 pounds per square inch) p r i o r  to landing. 
found t h a t  they were near ly  charged when checked :; few days a f t e r  the accident .  

I t  was 31so 

The proper braking procedure, therefore,  as  :Latecl under ( 2 )  ( c )  above, 
vrqs t o  have placed the brake s e l e c t o r  on 'fEmergencylf. 
the caqtain attemptine: to obta in  brakin? pressure from t h e  hand pump r a t h e r  
t h a n  from h i s  f u l l y  charged 2nd i n s t a n t l y  availab3o accumulators. 
acc~~mii la tors  s t o r e  enouzh f o r  10 full a p 4 i c a t i o n r  of brakes i f  t he  system 

T h i s  was not done, 

These 
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i s  f r e e  of a i r ;  i n  prac t ice ,  w i t h  the system not completely bled,  there  are 
a t  l e a s t  six brake app l i ca t ions  ava i lab le .  

Before landing at, Fallon the crew went through the companyfs cockpit  
check l i s t  f o r  normal operation. 
spec i f ied ,  although the  m n u f a c t u r e r f s  lob9 check list on t h s  engineer ls  
t ab l e  i n c h d o d  abbreviated emergency braking procedures I n  the subject 
model a i r c r a f t ,  the f l i p h t  engineer 's  s t a t i o n  i s  severa l  f e e t  a f t  of the two 
p i l o t  s e a t s  and a t  r i g h t  ang1.e~ t o  them. 
r e a d i l y  see e i t h e r  the accumulator pressure gauge o r  t he  brake' s e l e c t o r  valve 
The pos i t ion ing  o f  the brake se l ec to r  valve i s  pr imar i ly  8 p i l o t  function. 
On this model a i r c r a f t  the f l i g h t  engineer has no s p e c i f i c  d u t i e s  i n  
connection with use of the eciergency Icraking cystom - during an emergency he 
a c t s  upon t h e  captain': order.  
had 1x1 rea,con t o  bel ieve,  o r  way of knoy' g, t h a t  the emergency braking 

It  did not have emergency bra.king procedures 

Thus the fl.iyht engineer cannot 

Thsrefore, the f l i g h t  .engirx?or ~ 0 ~ 1 3 .  have 

system was not  being u t i l i z e d  properly., 4 7  

On board tb a i r c r a f t  was ?%'A's Gperating Uanual f o r  Constel la t ions,  
but i.t apFlied pr imar i ly  t o  the  two e a r l i e r  xr!odels. A t  the  time of  t h i s  
accident  TNAfs Operating Manual f o r  the Xodel 1049 d1d not contain i n s t r u c t i o n  
r e l a t i v e  t o  co r rec t  braking urder the  subjec t  condition. TL'A was i n  the  
process of bringing t h i s  manual u;, to date f o r  the Model. 102~9. However, there  
vias a Lockheed o p s a t i F  manual and check list f o r  the B;iodel l O h 9  aboard 
'the a i r c r a f t  . 
followed would have provided no rm1  braking 

kna lys is  -- Par t  I - Power Flan-ts 

They contained oxpU c i t  emergency braking procedures t h a t  i f  

- 
Obviously the  pe r t inen t  provis ion of the CAR apr? l icabh  to' the s u b j e c t  

engine gives t h s  Administrator f u l l  a u t h o r i t y  t r  judge whether o r  not p m l t y  
runs and replacement of -prt,s during the endurance t e s t s  should be required.  
It a p p a r s  t h a t  the  Adminiztrator 's  judgment i n  the case of the sub jec t  
engine vias questionable and d id  not lead t o  approgr ia te l j j  conservative a c t i o n  
s ince h i s  judgment wc?s based on the f a c t  t h a t  parts i d e n t i c a l  to the f a i l e d  
parts had withstood the endurance tests Then i n s t a l l e d  and t es ted  on o t h e r  
engines bu t  of a d i f f e r e n t  model. A s  a mattcr of f a c t ,  engimer ing  opinion 
i s  t h a t  l o c a l  conditjons of operation of d i f f e r e n t  t y p  engims,  including 
what a p s a r s  to be IrLnor design changes and/or addi t ions ,  m y  have a n  unforseen 
e f f e c t  upon the r e l i a b i l i t y  of ind iv idua l  components of the  engine, 
of t h e  service h i s to ry  of the  sub jec t  modal engine definitely inclicates t'lat 
the correctAve I;leasurc:s which were i n i t i a t e d  by the  mniifacturer  subseqmnt 
t o  the  type t e s t  were wholly inadequate. 

A review 

Analysis -- Part  11' - Hydraulic System and Crew Training 

energy with the feather ing of Nos . 3 and h propel le rs  

h /  his chock l i s t  was on a card, one s ide  e n t i t l e d  1tKo3el 10119 Cockpit Check 

- 
?'he a i r c r a f t  * s seccrdary hydraul ic  system cornple t e l y  3 os t i t s  source of 

Ho-wver, there ;vas 

- 
Listtt and the o t h o r ,  red-brdercd,  e n t i t l e d  t%odel lOh9 Abkreviated 
ErnerGency Procotlimes. 
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EO malfunctioning of t h a t  hydraul ic  system 3 s  such, nor was the re  ml func t ion -  
ing of any component of t h a t  hydrauljc system, incluc5ng the mechanism f o r  
emergency braking. The simple f a c t  of the case i s  t h a t  t he  emergency braking 
mechan3 sm was not used. 

"he  captain attempted t o  brake as he Ehould have done, and 8 s  would 
have been proper and successful ,  wjth predecessor type Lockheeds (Models 049 
and 749) on which he was h ighly  experienced. His experience on Lockheed 
Constel la t ions was: 
and. on ]&ode1 1049, 104:lO hours.z/ His t r a n s i t i o n  t r a in ing  f o r  the Model 
1049 included four  days of ground t r a in ing  and four  hours of f l i g h t .  
f l i g h t  trai.ning included a landing and brakirz  w i t h  Nos. 3 and .!i propel le rs  
wi.nJmilling and consequently with the secondary hydraulic system operat ive,  
furn ish ing  adequate braking pressure without upe of the accumulators. 

Cn Model 049, 3,52b:01 hours; on Eodel 7/49, 3lO:Ob hours, 

This 

The reason the energency braking system was not used can rest only i n  
the f a c t  t h a t  t h e  company's t r a n s i t i o n  t r a in ing  to :.:ode1 10491s was omisaive 
i n  t h a t  it did not emphasize s u f f i c i e n t l y  the diffe-ence i n  the operat ion of 
emergency brakes. 
t o  brake the a i r c r a f t  with the  brake s e l e c t o r  i n  thr? '1ncmfi171 pos i t ion  
whereas i t  should have been i n  the "emergency1' positZion. Ee demonstrated 
h i e  unfami l ia r i ty  x i t h  the hydraul ic  system i n  t h z t  he attempted t o  brake 
the a i r c r a f t  inmediately upon touchdown and then,anj only then, d id  he 
r e a l i z e  t h a t  he had no hydraul ic  pressure on h i s  brakes. 

This is avidenced'by the captaj.n's s t a t enen t  t h a t  he t r i e d  

Thc cap ta in ' s  unfami l ja r i ty  with' the hydraulic: system of the  lOh9 i s  
f u r t h e r  borne out by h i s  statement t h a t  immediately a f t e r  touchin!: down he 
attempted t o  s t e e r  the a i r c r a f t  with the nose &eel .  On t h i s  model a i r c r a f t  
a loss $ o f  secondary hydrsu l ic  pressure.  r e s u l t s  i n  l o s s  of  nose vhee l  s teer ipg .  

Since the  company's own operating manual f o r  the l O L 9  was not complete 
and d i d  no t  include emergency braking procedures, the 
s p e c i f i c a l l y  in s t ruc t ed  c r e w  to uFe the  Lockheed o x r a t i n g  nanual and check 
l i s t ,  aboaid the a i r c r a f t ,  which did contain the ccnrect prccedures. 
these l a t t e r  been followed, the accident  would prchzbly have k e n  avoided. 

company should have 

Had 

Although the company pay be c r i t i c i z e d  f o r  not i s su ing  the  aforementioned 
s p e c i f i c  i n s t ruc t ions  r e l a t h e  t o  the nevi model a i r c r a f t ,  t h i s  i n  i t s e l f  does 
not r e l i eve  the captain of  h i s  r e spons ib i l i t y  of  acsurir.g himself t h a t  he i s  
thoroughly f ami l i a r  with the  a i r c r a f t  he commands, i t s  systems and t h e i r  
proper use. 

Of course the circumstances of t h i s  acc ident  m r e  ex t reoe ly  unusual. 
I t  was a t  night ,  on an a i r p o r t  mith which t h e  crew vas n s t  r a n i l i a r  and with 

- .I- s/ Eoth the  f i r s t  o f f i c e r  and the f l i g h t  engineer 1.3.1 p r a c t i c a l l y  the same - 
amount of experience on the three Constel la t ion ;nodels 9s had the . .  
captain.  
e s  cmercency braking i s  ccncerned, the sa:= 4 s  i : ~  e a r l i e r  ILodel 049. 
Thus the captiti n had close t o  lr,000 hours ex?er<->nce v i t h  Ccnstell?t,icns 
having a d i f f e r e n t  emergency brakinp; system. 

"?!A's liodel 7/49 ConsteI.lst5ons had hyCraulic systems, a? f a r  
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two e n g i m s  on the  same s ide  stopped and w i t h  t h e i r  p r c p l l e r s  feathered - 
a highly unusual ccntingency. 
Captain Kravitz did was a c red i t ab le  performance. 

The Board also des i r e s  t o  conmend both stewarchsses f o r  the most 
e f f i c i e n t  manner i n  which they ca r r i ed  out  t he  cabin emergency procedures. 

htting the  a i r c r a f t  on the runway a s  s h o r t  as 

Mndings 

On the  basis of a l l  ava i l ab le  evidence the Board f i n d s  t h a t :  

1. A l l  required c e r t i f i c a t e s  r e l a t i v e  t o  the company, the a i rcraf t  and 
the  crew were current  and va l id .  

2. The CAA type-cer t i f icated the sub jec t  model engine following inade- 

Complete loss of power from Nos. 3 and 4 engines forced a landing 

quate proof t e s t i n g  of a cam dr ive  t h a t  had f a i l e d  i n  the i n i t i a l  t e s t  run. 

3. 
t o  be made 3t the  Fal lon Naval Auxil iary A i r  S ta t ion ,  Meyada. 

4. The proper ,braking. procedure was not used. 

5 .  The carrier's t r a n s i t i o n  t r a in ing  of the captain t o  the  subjec t  
model Lockheed from e a r l i e r  models was not  adequate. 

6. The a i r c r a f t ' s  emergency brakfng mechanismand its source of energy 
were operable . 
Probable Cause 

The Ward determined t h a t  t he  probable cause of thi.:; accident  vas 
improper use of the emergency braking system during the 1:ourse of an emergency 
landing. 
Nos. 3 and 4 engines due t o  the  f a i l u r e  of t h e i r  cam dri;e pears.  

This landing was necess i ta ted  bv complete loss  of power from t h e  

A contr ibut ing f a c t o r  was inadequacy of the companps Lcckheed 1049 
t r a n s i t i o n  t r a in ing  program from the former model a i rc rar ' t  concerning the 
d i f fe rence  i n  emergency procedures . 

EY THE CIVIL AERONAUTICS BOARD: 

/s/ JOSH LEX 

/s/ JOSEPH P. AI'.'lLS 



Inves t iga t ion  and I!earj.ng 

The Oakland, Cal i fornia ,  o f f i c e  of the C i v i l  Aeronautics Bosrd was 
no t i f i ed  of t h i s  acc ident  by the C i v i l  Aeronautics A2ministration a sho r t  
t im  a f t e r  occurrence , 
accordance with the provisj.ons of Sect ion 702 ( a )  ( 2 )  of the C i v i l  Aeronautics 
Act of 1938, as amexled. 
held a t  Kansas City, hlissouri, on January 12 ,  13 and 14, 1953. 

A i r  Ca r r i e r  

An invee t iga t ion  was immediately i n i t i a t e d  i n  

A public h e a d y  was ordered by the Board and was 

Trans Ylorld Air l ines ,  Inc., i s  a scheduled a i r  c a r r i e r  incorporated i n  
the S t a t e  of Delaware w i t h  i t s  p r inc ipa l  business  o f f i c e  a t  Kansas City, 
Fiissouri. It operates  urrler a cur ren t ly  e f f e c t i v e  c e r t i f i c a t e  of public 
convenience and necess i ty  issued by the C i v i l  Aeronautics Board and an a i r  
c a r r i e r  operat ine c e r t i f i c a t e  issued by the  C i v i l  Aeronautics A3ministration. 
These c e r t i f i c a t e s  au thor ize  the  company to t r anspor t  by a i r  persons and 
property over numerous routes,  including t h a t  betweon New York, M. Y., and 
San Francisco, Cal i rornia .  

F l i g h t  Personne 1 

Captain I. S. Kravitz, age 45, held a c u r r e n t l y  e f f e c t i v e  a i r l i n e  
t r anspor t  p i l o t  C e r t i f i c a t e  with a n  appmpr ia t e  ratiq: f o r  the sub jec t  air-  
craft. 
s ince  1936. 
of p i lo t ing ,  of which 104 hours had been i n  Lockheed Cons te l la t ions  
Model lOb9. 

IIo had been continuously employed by Trsns 'iiorld Air l ines ,  Inc., 
A t  the  time of the  acc ident  he had accumulated 14,969 hours 

< 

F i r s t  Off icer  J. S o  Hager, ege 31, held a cu rmi i t l y  e f f ec t ive  a i r l i n e  
t r anspor t  p i l o t  c e r t i r i c a t e  with an appropriate  r a t h g  f o r  the subjec t  
a i r c r a f t .  He had been employed by the company s incc! 1945. 
f l y i n g  as  of t he  t i m  of the accident  w a s  7,274 hours, of nhich 69 hours 
had been i n  Lockheed Constel la t ions Model 1049. 

His t o t a l  

F l i g h t  Engineer H. L. hrns, age 31,  held  a flight engineer c e r t i f i c a t e  
as well  a s  a commercial p i l o t  c e r t i f i c a t e .  
company s ince 1946. 
was 5,89h hours, of which 94 hours had been i n  Lockteed Ccns te l la t ions  
h.odel XOb9, 

He had keen employed by the  
His t o t a l  f l y ing  time as  of the time of the acc ident  

Stewardess Jacqueline Smith had been employed by the  compny s ince  1950. 
Shs had completed various company t r a in ing  courses, including emergency 
evacuation t r a in ing  f o r  the Constel la t ion Xodel 1Ol19. 

Stewardess Lois Farley had been em?loyed by the company s ince 1948. 
She a l s o  had passed the company's required t r a in lng  courses, including ' 

emergency evacuation t r a in ing  f o r  t h e  Cons te l la t ion  ?d&el 1049 . 



The A i r c r a f t  
I_ 

N 6904C was a Lockheed Ccns te l la t ion  Model lOL9, A t  the  time of this 
acc ident  its t c t a l  f l i g h t  time was 699 hours. 
V r i g h t  97sC18CB-1-2700 horsepower, and i t s  f o u r  propel le rs  viere Iiarrilton 
Standard 43E60-69014. 

Its four engines were 

- ii - 


