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The Accident Investigation Division of the Air Navigation Commission 
of ICAO at its first session in 1946 recommended that States forward copies 
of reports of aircraft accident investigations and inquiries and aeronautical 
publications and documents relating to research and development work in the 
field of aircraft accident investigation to ICAO in order that the Secretariat 
might appraise the information gained and disseminate the knowledge to Con- 
tracting States0 

The first summary was issued in October 1946 (~ist No. 1, Doc 2177, 
81G/56) entitled nConsolidated List of publications and documents relating 
to Aircraft Accident Investigation Reports and Procedures, Practices, Research 
and Development work in the field of Aircraft Accident Investigation received 
by the ICAO Secretariat from Contracting Statesn. This was followed by 
further summaries at regular intervals, the last report being issued on 31 
July 199 (List No, 12, Doc 7026, AI~/513), These summary reports were found 
to be of considerable technical interest and extremely u s e M  to States, and 
in view of the large number of requests for copies, it was decided, early in 
1951, to revise the method of publication and in future to produce the 
material in the form of an information circular entitled-"hircraft Accident 
Digest ", 

The first ICAO information circular entitled "Aircraft Accident Digest, 
Noo 1" (ICAO Circular 1&AN/l5) was issued in June 1951 and this is the 
third issue under the new titleo It is hoped that States will co-operate to 
the fullest extent their national laws permit in the submission of material 
for inclusion in future issues of this Digest, It is recognized that 
investigations take a diversity of forms under the variety of constitutional 
and juridical systems that exist throughout the membership of ICiZO, 
accident investigation presenting one of the knottiest problems of standard- 
izntion in international civil aviation for this very reason* At the same 
time it is a most fruitful source of material for the attainment of the 
objectives of the Chicago Convention@ 

The usefulness of such a publication as this is directly proportional 
to the thoroughness with which accidents are investigated, the frankness 
and impartiality of the findings, and the readiness with which they are 
disclosed and authorized to be published* It is only in this way that this 
most fertile field for international co-operation can be effectively 
exploited, The measure of interest which this publication has aroused, and 
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the salutary effects which the vital intelligence it imparts has had in 
informing everyone concerned before they have all individually experienced 
the disastrous possibilities inherent in the various situations explored 
within its covers, amply demonstrate the possibilities of ultimate achievement 
when every accident is investigated with the greatest thoroughness and the 
findings disclosed with complete frankness* 

The ICAO Manual of Aircraft Investigation is a valuab39 guide t o  securing 
the information required for acoident prevention measures and, whether avail- 
able facilities and resources permit of the W e s t  investigation or not, if 
it is followed to the greatest practicable extent9 uniformity of findings and 
usefulness of the Digest will be enhancedo Briefly, the intelligence required 
in order to be useful must include: 

1) Aircraft Type; 

2) State of Regiatry; 

3) Date and Place of Accident; 

4) ~ ~ m g  of the Accident; 

5) Result of the Technical Investigation; 

6) Conclusioner and Recommendations (if any), 

Any restriction upon reproduction in the Digest seriously impairs of 
course the usef'ulness of any report, as it is only by comparison between the 
circumstances that occasionsad the accident and the circumstances of other 
operations that potentidly hazardous circumstances can be foreseen and 
avoided* 

Highlights of this issue are the reports of the three serious accidents 
which occurred at Elizabeth, N Q J ~ ,  UoS.A. while the aircraft were approaching 
or taking off from Newark Airporto Although the accidents were unrelated 
and constituted an unusual coincidence in occurring during so short a period 
in the same area, the seriousness of this type of accident and the implica- 
tions arising therefrom cannot be lightly overlooked0 In this respect, the 
President of the United States of America instituted a temporary Airport 
Commission to look into the problem of airport location and useo An extract 
from the report of this Commission is included in Part 1119 Section 1, 
Page 152+ Part 111, Section 2, page 166, also contains an article dealing with 
this series of accidents and includes an examination of the fire aspects* 
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SDPlPLBBLES -OF- AIRI;RBFT ACC DENT RERlRTS 

Latecoere - 531 F-WANU a i r c ra f t .  crashed off  
E a ~ e  Ferret , ,  on 28 March 19500 

The a i roraf t ,  engaged on a t e s t  f l i g h t  on 28 March 1950 between Point 
de Grave and W z a n  and carrying 12  orew and observers, crashed in to  the  
sea 3 miles off the Atlantic coast when control was l o a t  a f t e r  the port 
ai leron waa torn  of f ,  A l l  twelve members l o s t  t h e i r  l ives .  

Investigation and Evidencg 

The t e s t  f l i g h t  was both an acceptance t e s t  by the SoE,MoAoFo and a 
continuation of surface s t r a i n  measurements on propellers 1 and 4 the 
CoEeMoHo A t  1730 ( local  time) the a i r c r a f t  was flying normally a t  high 
a l t i t ude  in a NNW-SSE direct ion approximately 3 miles off  shore, For no 
apparent reason, a large, heavy mass became detached from the port wing, the 
a i r c r a f t  began t o  dive and then rapidly went in to  a spino The a i r c r a f t  
turned several  times i n  the spin, levelled off but on i ts  back, went in to  a 
spin again and crashed into the sea, 

A large proportion of the a i r c r a f t  was recovered and the  accident report  
gives de ta i l s  of i ts  examination, The outer port  a i leron which w a s  found by 
chance i n  the  net  of a trawler, had character is t ic  fa i lures  which were very 
caref'ully examined A l l  wing connections were broken, The control rod 
connection with $he ai leron was intact ,  but the ball  bearing wnich forms part  
of the end of the  control rod was found on the ai leron attachment held by 
i t s  shaft, This would imply tha t  the end of the control rod broke i n  the 
diametrical plane of the  bal l  bearingo 

The universal joint  connecting the outer and inner ailerons was torn 
from the inner aileron by shear and bending f a i lu re  of the joint  r ing 
foUowing p'iercing of the outer spar f i t t i n g ,  

The shear and bending fa i lure  of the universal joint  r ing would appear 
t o  indicate that the end of the outer aileron had been pulled backwards and 
downwards' in re la t ion  t o  the inner aileron, 
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The mobile mounting of the aileron had a shear fa i lure  with s l ight  
backward bending near the upper surfaceo 

The linkage between the t ra i l ing  edge spar of the tab of th i s  aileron 
and the t ra i l ing edge spar of the tab of the inner aileron had been folded 
over backwards and the bracing wire f i t t i n g  on the t ra i l ing edge spar of the 
tab of the inner aileron had been torn off. 

Four r ibs of the aileron overhang were broken a t  the lower surface and 
a tear  i n  the upper surface skin covering the end r i b  continued th i s  r i b  
failure0 

The fa i lure  of the r i b  flanges did not cause any t ea r  i n  the fabrico 

The condition of the aileron and the fact  that  it was found a mile to  
the North of the point where the main wreckage was found indicates that  it 
became separated from the a i rc ra f t  in f l igh t  and i ts  impact with the water 
was reduced by i t s  Nfalling leafn  descent since it bore no signs of such 
impact 

The inquiry considered a number of theories including the possibility 
of a malicious act  involving sabotage, the possibility of a caused or  
accidental explosion and abnormal vibration causing fatigueo These were 
rul ly examined and tea ts  were conductedo 

Probable C a w  

The inquiry came to  the conclusion that the probable cause of the 
accident was fatigue fai lure of the aileron control couplings resulting from 
the simultaneous occurrence of several vibratory phenomena: 

The cruising speed of the propeller with a 7/16 reducing gear in resonance 
with the c r i t i c a l  vibratory frequencies of the wing and the aileron (excita- 
t ion amplified by the propeller cuffs) 5 

The occurrence of extreme aileron f lu t t e r ,  aerodynamically induced as a 
result  of fai lure of the  linkage between the aileron and the s l a t e  

It was impossible for the crew to  detect these phenomena before thei r  results  
became irreparableo 

ICAO Ref: ~~/217 
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No, 2 - 
Bris to l  - 170 F-BENF a i r c r a f t ,  crashed a t  Tanezrouft 

Sahara, on 29 July 1950 

Circumstances 

The a i r c r a f t  w h i l s t  on a f l i g h t  from Algiere t o  Gao crashed at Tanearouft 
( ~ a h a r a )  on 29 July 1950, kil l ing all thirty-two persona on board, 

Investf aation and Evidence 

The a i r c ra f t  l e f t  Aoulef fo r  Gao a t  02@ hours and a t  024.8 reported i ts 
take-off t o  Aoulef adding ' tvEsibflity good, climbing t o  cruising al t i tude,  
maintaining watch and keeping contact with Gao and Tessal i t r ,  A t  0255 the 
a i r c r a f t  again called Aoulef reporting tha t  it would c a l l  t ha t  s ta t ion  again 
a t  0400 hourso No further  measage waa received from the a i roraf t ,  It was 
estimated by stopped watches on viotima tha t  the craeh occurred a t  0410 hours, 

The crash was located 50 km t o  the west of the imperial route linking 
Adras t o  Bfdon V, on f l a t ,  hard, stony ground suitable f o r  landing even a t  
night with landing l i g h t s ,  T h i s  area,known as  the Tanezrouft (land of thirst), 
f a  complete desert  without water holes or any human, animal or vegetable l i f e ,  
with temperatures unbearably high making the task of the roacue unit and 
investigakors part icular ly d i f f i cu l t ,  

Parts of the a i r c ra f t  were scattered over a wide area indica$ing fa i lu re  
of the  a f rc ra f t  during f l i g h t ,  Three parts  were c lear ly  separated from the 
res t  of the wreckage; the main atarboasd f u e l  tank, the booster pump and i t s  
attachment t o  the f u e l  tank, 

The centre aectisn of the wing structure l ay  r igh t  side up, It was 
broken off a t  t h e  etarbomd slide a t  the spar f i t t i n g  connecting the outer 
wing structure with the central  portion, A section of this spar f i t t i n g  was 
examined by the Service technique de lo a6ronautique and by the manufacturero 
No trace of f a t i  gue was diacovesed, however, they were c lear  fa i lures ,  The 
centre section of the wing was broken off on the starboard side, along the 
plane of the r i b  connecting it with the outer wing section, 

The centre section of the wing was broken off on the port side i n  an 
ent i re ly  different  manner. The flanges of the front  spar remained attached t o  
the cent ra l  portion of the wing, but the web had disappeared, the r ive t s  which 
held it t o  the flange having loosened, 
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The rear spar, on the other hand, lacked its flanges, but part of the web 
remainedb T h i s  t y p  of fai lure showe that  the port wing was subjected t o  very 
strong v!tbrations before i t s  conponent parts f e l l  d f ,  one af ter  auother, The 
main port fue l  tank was i n  place, Part of the upper surface was dismantled i n  
d e r  t o  gain aaueaa, t o  the booster pump which was found t o  be intact ,  The 
following p&,s usre o t l U  attaahed t o  the central portion of ths wing: the 
ccbmplete bft-hand landing gem, the fuselage b u l b a d ,  and the radio equiptaent, 

Outer mrtionrs of ;tha w i n g  

The port wing was i n  two sections, The starboard wing was i n  one piece, 
In both cases the, aileron# were torn off and yere found respectively 

s ta rbod 'a i l e ron  - 100 metres from the starboard ving port aileron - 200 metres froq the l e f t  part of the w i n g ,  

p e  tail ~lanQ 

The units of the t a i l  plane wgre a l l  found together, However, part of the 
etarboard horizontal s tabil izer  and one unit that could not be aocurately 
identified were fo@ 700 metres from the m4n parts of the tail plane, 

The tail wheel landing gear, the ratern post and part of the rear section 
of the fuselage remained attached t o  %he t a i l  plane assembly, 

The right eider of the s tabi l i ser  bore sscratchere aad tearas, probably 
caused by some part of the wing flying off i n  f l ight ,  

,Tail Control Surfaces 

The elevator wae s t i l l  attached t o  the horizontal stabilizier but was 
almost completely cruahd by the fmpact, 

The rudder t r i m  tabs, spring tabs or manually controlled taba were found 
either on the control surfaces themselves or nearby, 

It was impossible t o  determine itheir position a t  the moment of impact, 
since they could have bean moved by the impact i t s e l f  and by the fai lures of 
the control l ineso 

The wing flaps were s e t  i n  the landing position apwaximately 15O), 

The s t a r b ~ M  flap, was separated from the larger wing unita but had e t i l l  
attached t o  it treversl of the plates of the t ra i l ing edge of the wing, 

The port f l ap  remained attached t o  the centrq section, 
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Only the flooring, which forms the strongest part  of the fuselage, was 
found more or  l e s s  in tac t ,  The sides of the fuselage came apart, so tha t  the 
sheeting was scattered about and blown around by the sandstorms which occurred 
a f t e r  the accident, 

The forward fuselage doors were found 200 metres from the floor,  They 
were bolted a t  the time of the impact, The upper door of the rddio operator's 
s t a t f  on was found 308. met res lkmn the cockpit, It was also bolted a t  the time 
of the crash, 

The cockpit was upside d a m  and was crushed by the impact0 

Landinst Gear 

The tail-wheel gear was in tac t  and attached t o  the tail plane assembly, 

The l e f t  mafn landing gear leg was still  attached t o  the centre section 
of the wing, 

The r ight  main landing gear leg was separated from the wing structure 
and was found 40 metree from the centre section, 

None of the three t i r r s  had been punctured and they were not much denege3 
by the impact, There w a s  no aign of abnomd vesr t o  indicate ti& the b i r c r d l  
had dragged along the ground, 

Power U n i t s  

The two power units were found lying about 100 metres from the centre 
section of %he wing, 

1) Starboard Power U n i t  - 
Except fo r  one propeller blade which broke off a t  the impact, 

all the various p t s  of this unit were grouped together, 

me propeller was i n  the feathered position, Only one of the 
two remaining blades was bent, as the engine stopped a t  the impact, 

2) Port Power Umt - 
The vcesioun .~r t l tc : ,  mounting, engine and propeller were separated. 
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The propeller pitch was close t o  the  feathered position. The propeller 
was still  windmilling a t  the time of the impact, which explains the twisting 
of the blades and t h e i r  being torn  from the shaft, The engine showed signs of 
a localized f i r e  of which there was no t race  on the centre section of the wing, 

The engines and propellers could be examined only auperficially, The o i l  
and f u e l  f i l t e r s  were clean, From what could be seen of the cylinders and 
pistons Phese showed no indication of seizing nor of any fau l ty  operation, 

C ontr 01s 

A s  the cockpit was crue~hed it was impossible t o  determine with any 
accuracy the c o a t i  on of the varf o w  controls, 

It was imposa%bL~j t o  dekexdne whether the automatic p i lo t  was on or off. 

The various control levers were found i n  the following positions: 

contacts: cut 
Throt$le : cruising position 
F u l  ksupply valveas - 
Main starboard tank8 closed 
M n  port tanks open 
Change-west on 
T r i m  t ab  controls s - 
Rudder r +3 
Elevator t +1 
Ailerons +l on r ight  side 

The two handing l ights  were extended f nto the landing position, the 
starboard l igh t  being acmewhat mare extended than the port l ight.  

The position of the t h e e  parts of the wreckage much far ther  south 
(500 metres) than the sedMeisls indicated tha t  thq damage tha t  had cawed the  
accidmt o c c ~ ~ r d  raea t t ~ i ~ i  min. ~%arboard tank, 

231s four f u e l  taak.3 ( t w ~  main and %ws r % u z i ~ s f f y )  ea°g located i n  the 
campartnasnta famed by "tau u p p r  surface, the lower surface, the f ront  and 
rear  apars a d  two r i b s o  They r e s t  on the  lower surface over wooden f e l t -  
covered supports and are held i n  place by s t e e l  webbing which is a lso  protected 
by f e l t ,  The h-andling strap8 me of braided cotton, 

The comp~tmen-b i l a  wkdcb each .Et;cd~ f a  L s ~ t % d  bias 1 few smsRf diameter 
holes i n  t h e  7 twosr s u r f  pee t.9 i/Ssl ?t ~e$.~eg;, of f u e l  wising from fo,-dty f i l l i n g  
cn: from lealcagi~z Zsom thz, tt a:.nlc % t n ~ , I f ,  ?",,a compartment has n,-.j vsr, tf ,I~tion, how- 
ever, The e l e c t r i c a l  eirc~l~,5:t,a k;h.ich we9 f nets%lled i n  the comp~finexxts (junction 
boot, fuel gage p o t e n t i ~ m t e r ,  wires'! ,mr~vI@s s r irk  of apllosisnx ~cseous 
m ix tu re  famed b;r g ~ a c l i ~ e  xgn=̂ ,,ma~ and ps~al'a?PSt,y of spmk frm the el lmtr ical  
cf-rcuit s (goor c ~ n t a o t ,  b950ker~ wire, eSc , ) , 
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It waa stated that  i f  explosion of a gaseous mixture were t o  occur. between 
the tank and the sheeti.ng which covers it on tb outside, t h ~  removable panel 
for gaining access t o  the  tank,^ which form the u p p r  surfaca, would normally 
be the f i r s t  t o  give, It w i l l  be noted that  this panel was actually torn off 
the centre section of the a i rcraf t  whereas the other pane18 abfered relatively 
l i t t l e  damage, 

Without waiting the results  of the investigation, the ~ecret iariat  &n&raI. 
P'Aviathon Civile e t  Commerciale requested the manufacturer t o  atudy tLnd mke 

the modifications required t o  mmdy t h i s  defect. The modification was by 
September 1950, 

The manufacturer alao aent a p p r o ~ i a t e  technical Znatruotiono t o  other 
users of th ia  type of aircraft ,  

Twotheorieswere advamed on the sequence of events leading t o  the final 
orash, 

Firat  h s e  of the acoident 

a)  Explosion mcured i n  the main starboard tank compartment, 

(Such an explosf on was possibh, as  already indicated, owing t o  the 
lack of ventilation in the compartment axnd the presence therein of 
e lect r ic  circuits,  

Inadequate sealing due t o  cracking of the fad tanks had bees 
reported on many occasions, Moreover, during the night refuelling a t  
Aoulef, where the lighting i a  poor, fue l  may have filtered in to  the 
compartment and not have completely drained out through the holes i n  
the lower surface of the wing, 

Circumstances could therefore have favoured such an explosion), 

b) The tank access panel on the u p p r  surface of the wing uaa partly 
t o m  off and, owing t o  the shock wave, followed by aerodynamic depression, 
the tank flew aut of i t s  position, 

 he trurk, the booster pump and the cover of the l a t t e r  were found 
within a circleg80 metres i n  diameter located apprcaimately 500 metres 
from the outer section of the starboard wing, 

The manufacturers design office stated that,  i n  the event of an 
explosion, the upper surface would be the f i r s t  t o  give, 
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The booster .pump gear case waa crushed by i ne r t i a  of the liquid 
a t  the moiuent the tank hit tha ground. 

Uo- No carbon deposit indicating past ial  oambt181tion was found on the 
tank or i n  the oampar$ment.) 

c)  The ailrcraft fai led t o  m l n t d n  its heading and began a turn t o  the 
right, The pi lo t  then took the following mtiona 

i )  t r ied  t o  keep the a i rcraf t  on course by operating the tabs, 
p r t i e u l s r l y  the rudder tabj  

i i )  cut the starboard ellgfne whioh was receiving no fue l  and 
feathered i ts  propecJlerj 

i i i )  closed the valve of the fue l  Une froaa the s t a r b q d  tank t o  
the eng;iEe and, possibly not realizing the cause of the d m @ ,  switched 
t o  cross-feed, 

Realizing that it was impoaaible t o  continue the f l ight ,  the pilot  took 
tho action required t o  mnkoc er forced landing, For th ie  *pose he - 

i) extendlad the Inna.rng Ughtsj  

i i )  se t  the flaps i n  the landing position, 

{It should be noted that  %ha .Lolrarigg of the. flaps @ght h m  occurred 
accidentally d ~ i n g  the subsequent fai lure of the wing structura, However, 
evideaoe would seem t o  discount the poaaibillty of the f laps having been 
lowered by accident,) 

i i i )  cut the p o ~ t  engine and feathered i ts  propglibre 

d) When the n&.n s t a r b o d  tank flew out, it may have struck the starboard 
stabil izer  which b e c w  detached from the tail plane a few moments a f te r  the 
=p&oaion, _ One of the wal ls  of tb starboard tank ale0 flew off, 

Qecond &ase of the aceidsnt 

a) Thb aircraft  los t  more and more height and an involuntary turn t o  the 
r ight  became sharper, The vibratiom caused by the tears  on the upper surface 
of the wing became more marked and were perhaps increased by the lareking of the 
wing flaps, fallowed by loss of speed and diaflacerhent of the crentre of torsion 
towards the t ra i l ing edge, 

The vibration oaused tha outer portion of the starboard wing t o  break since 
it $ad bcome weaker than the port wing as a result of the damage t o  the compart- 
ment, The fai lure occurred mar the tank where the outer section and centre 
aeotion of the wing join, 



b) The a i rcraf t  had now lo s t  the outer s t a r b o d  atsctfon of the wing but 
WRS otherwiare more or lass f ntact, 

The outer section of the port wing then began t o  desrfntegrate usder the 
action of the violent vibratf 01x3, This part would appa r  t o  have fluttered 
violently before breaking, judging by the appsarmce $of the fa f lmo of the 
centre section, 

c)  What remained of the aircraft  disintegrated a t  l o w  a l t i t d e  as a 
result  of the vibration and the excessive ceptrifugal stresses, The p s i t i o n  
i n  which the bodies were found shms that the floor qf the fuselage h i t  the 
ground i n  a f l a t  spin, 

The manufacturer suggested that  the accident might have ocota~gd a8 
f ollaws s 

1 

The pi lo t  noticed a smell of gasoline i n  the cockpit, which was 
strong enough-to affect him, This leak was either from a broken lead 
or from bad s e a l i d  of a joint, Aa the cockpit was a t  lower pressure 
than the wing and the caMn, M u l  vapoma could pmtr'atcs in tb  it, 
Be'ing unable t o  atop the leak, the pi lot  prepared t o  land and started 
, to  operate the f l ap  and landing l igh t  controlso ' Just a t  that  mowsnt, - 
a epark possiblg. cawed by starting; an elect r ic  mo$or, cxausred the ah- 
craf t -  t o  explode, 

T h i s  -ory co#firms that  the accident occurred i n  two stages asd explains, 
t o  some &ent, 'the way i n  which the wreckage was scatterqd, 

However, it does not pennit a q  reconstruction of the path of the a i rcraf t  
nor does it explain the reaeon why the main starboard tank and the accessories 
were found quite apart from the remainder of the wreckage, 

Result of the 1nvest;Paation 

The invest5 gation shared that: 

Neither the aircraft ,  the crew, nor the a i r l ine  were contravepfng 
the regulations i n  force a t  the time, 

The rule requiring radiotelephony contact every half hour was not observed 
between Aoulef and the scene of the accident, 

The compartments i n  which the fue l  tanksl were contained uere unventilated 
and they could have exploded d n g  t o  the fact  that  e lect r ic  cables passed 
&rough them, 
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The accident was probably causal by an explosion i n  tho wing compartment 
c o n t k ~ i n ~  the main starboard fuel tank. This explosion tore off part of th3 
upper wing surface which s t d t e d  a ,  vibration of the wing structure which than 
caused multiple fsilures i n  fUght, 

ICAO Ref r ~~/218 
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DC-d F-BEtB a i r c ra f t ,  crashed 15 lano south of B a d L  
p i  

The a i r c r a f t  en-route Par i s  - Tanamrive and re turn  wfth intermediate 
etope, crashed in to  high ground four minutes a f t e r  take-off from Bangui 
aerodrone, Forty-three passengers were U e d  and seven were iqjured, three 
crew were U e d  and three injured. The a i r c r a f t  and cargo were t o t a l l y  
destroyed by the crash and f i r e d  

Jnvestistation and Evidence 

The a i r c r a f t  landed at Banguf at 0518 hours on 8 December 1950, This 
was the f i r s t  t h e  the crew had used this aerodrcane and they were not familiar 
wfth the loca l  terrain,  Owing t o  refuelling and other de1a;ys it was decided 
not t o  leave before 1930 hours, so as t o  a r r ive  at Dar-es-Salan a f t e r  day-break, 
Dar-ea-Salam being closed during the night, 

The f l i g h t  plan indicated an eight t o  twelve how f l i g h t  t o  Dar-es-Salam 
a t 1 1  500 f t ,  with Mombassa epecffied as the al ternateo A l l  up weight was 
31 45'7 kg,, which was 3 112 kg, , below maxima licensed take-off weight, 

The p i l o t  w a s  warned verbally by t h e  c i v i l  aerodrome manager t o  "Watch 
out f o r  the h i l l s w  when being briefed regarding the ground run and take-off, 
The mil i tary controller who was also present at the briefing added @Keep a 
s t ra ight  course fo r  a whileno This was intended t o  be a warning t o  avoid the 
h u l a  i n  the imeq ia t e  v ic in i ty  of the aerodrome, 

To the east  of the aerodrome there Os a hill with its c res t  para l le l  t o  
the  runway, while from t he  north, t o  the west and south west, the clearances 
a re  good, Two ridges of h i l l s  ( a l t f  tude approximately 300 metres) border the 
O u b W  10 Irm South-East of the  aerodromeo 

The Bangui aerodrome approach chart No, 1125, published o n 1  January 1948 
by the aeronautical information service of the SoGoAeCoCo, provides only lfaafted 
a d  incomplete information on the topography of the southern region, The 
double ridge of h i l l 8  i s  not ahowno There i s  only one contour l i n e  without 
elevation, to indicate any change i n  r e l i e f ,  but it is shif ted by about 5 km 
t o  the East, 

The chart  pubLfshed on 15  February 1950 under Nob 1125A is ident ical  as 
regards r e l i e f ,  
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This approach chart  was prepared on the basis of o f f i c i a l  charts of tho 
region, consulted a t  the loca l  French and Belgian administrative off ices ,  These 
charts gave very l imited informt,ion concerning the r e l i e f  anu contained the 
same omissiono 

Weather condition8 a t  time nf take-off were: horizontal v i s i b i l i t y  
approximately 10 kilometres - no clouds - black, moonless night - calno 

According t o  statements of the three surviving crew membors and witneaaos, 
the f l i g h t  which las%ed about four minutes, may, be reconstructed as follo%~a;s 

Normal take-off a f t e r  run of 1 200 metresA'- engines 2 700 r p  - boost 
47 inches - f laps  at.,5O (150 i s  normally prescribed f o r  take-offlo A t  the end 
of the runway, or  1 '650 metres h.m the sstarting point, the a i r c r a f t  waa at 
an a l t i t ude  of 30 metreso 

Immediately a f t e r  the re t rac t ion  of the landing gear, the engines wore 
reduced t o  2 550 rm and booat t o  40 inches, whYch folbowsl the correct procedureo 
About one minute l a t e r  the engine speed was m t h e r  reduced t o  2 250 atad 
35 inches boost, although'the correct procedure i s  t o  w a i t  un t i l  a hoight above 
aerodrome l eve l  of: &I0 f t o  haa been gainedo Ttie climb indicator showed a 200 f t ,  
a minute climb at 140 mph indicated air speedo , Both the  co-pilot and f l i g h t  
engineer noted t h a t  t h i s  was a low r a t e  of climb f o r  the indicated air apsedo 

Although the i n i t i a l  intention of the craw was t o  head'towmds ~iboraga8 
(heading 164O) and fron tha t  point t o  turn  on ra headi f o r  Dar-0s-Sztla, the 
pflo t-in-command decided t o  turn  and take the' headf ng "i 1200) without waitingo 
The a l t i t ude  a t  t ha t  moment was 500 fto Two minutes l a t e r  the a i r c r a f t  atrtack 
some bushes on a hFll  and craehed catching f i r e o  

The accident occtPfied oome twelve kUomstsers fron the Ban& aorodrma 
and about 10 degrees t o  the l e f t  of the direction of take-off at an el@vatfon 
of approximately 280 raetres above the  rtanway leve lo  

The inquiry i n  its aV,tr'y of the theoret ical  performance of the DC-L i n  . 
the configuration of Lno accident revealod tha t  at the end of 4 minutes fl-yhg, 
the height above a e r o d r ~ 2 ~ ~  elevation should have been 1 100 f t o  instoad of 8C-Z fto 

The inquiry-assumed tha t  the p i lo t ,  expecting a long night f l i g h t  over 
inhogpitable t e r r a in  wanted t o  reduce the s t r a i n  on the engines, and i n  v i e ~  of 
the temperature (surface 24O), had adopted a lower r a t e  of c l b b  t h m  tha t  

i n  the instructions f o r  the  handling of DC-L+s0 

It i s  obvious tha t  the moment the p i lo t  decided t o  mslrc a l e f t  turn i n  
order t o  head f o r  DEW-es-Salam, he was sure tha t  ha had cleared a l l  obstructionso 

The charts depicting the area contained oaissions regarding the rdicf 
of the l e f t  bank of the Oubaqpi r ivero  The h i l l s  on which the accident took 

4 
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place were not indlcated on the aerodrome approach charts, ar4d t'he crew had 
therefore no knowledge of t h e i r  presence. 

Probable Cause 

The probable cawe of the accident was indicated as  ignorance by the 
crew of the  topography of the  surrounding area; the adoption of an excessively 
low r a t e  of clfmb following a take-off at  night i n  a , l i t t l e  known region; and 
premature change of heading, 

ICAO Ref: ~ ~ / 2 l 9  
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'Northwest Airlines Inc., Martin 202 a i r c r a f t  N-93054 crashed 
near Reardan, Washington,, 16 Jmuam 1951, CAB Accident 
Investigation Remrt  Noo 14004, Released 12 March 1952. 

,%frcms tances 

The f l i g h t  departed b i g e r  Meld, Spokane f o r  Seat t le  a t  1204 on 
16 January 1951 with 7 passengers and a crew of three. A t  1208, the f l i g h t  
reported having reached cruising leve l  of 6 000 fee t .  A t  1212 a report  t ha t  
the weather at  Wenatchee being below minima was passed to  the a i r c ra f t .  The 
f l i g h t  immediately asked clearance to Yakima. A t  about 1213 while Spokane 
radio operator was requesting clearance, the f l i g h t  broadcast an emergency 
message. There was no fur ther  radlo contact. A t  o r  about 1214 the a i r c r a f t  
crashed .aboutn- 3 miles west of Reardan, Washington, approximately 20 miles ' 
from Geiger Field, A l l  aboard were k i l l ed  and the a i r c r a f t  was demolished. 

Inves t ipat ion and Evidence 

The a i r c r a f t  struck the ground a t  an a l t i t ude  of 23LOfeet MSL while on 
a heading of about 245 degrees t rue i n  a nose-down a t t i t ude  of about 45 degrees 
and with r i g h t  wing low, The speed of the a i r c r a f t  a t  impact was high as 
evidenced by the explosive-like violence of the general disintegration and the 
f a c t  t ha t  one air-speed indicator showed about 340 miles per houro Instrument 
conditions prevailed during the short  f l i g h t  with low variable ceil ings,  
res t r ic ted  v i s i b i l i t y  due t o  snow, no i c e  and l i t t l e  turbulence. 

A tape recording of the d i s t r e s s  message from the a i r c r a f t  ,shortly a f t e r  
a routine message, was subjected to an analysis by the Bell Telephone Labora- 
tor ies  Inc. A graphical method was employed and the middle sentence, which 
had been interpreted three d i f fe rent  ways, was confirmed as  being "the wheel 
has gone nutso t1 

This phrase suggested tha t  the :eihergency became known to  the crew suddenly 
and manifested i t s e l f  i n  unusual movements of the aileron o r  elevator controls 
i n  the cockpit. 

Investigation disclosed tha t  a t  the time of impact both propellers were 
i n  forward pi tch position, the l e f t  a t  29O and the r i g h t  at  3 6 O .  Investigation 
did not reveal any malfunctioning of e i ther  propeller, of e i the r  powerplant, 
of the a i r c r a f t u s  e l ec t r i ca l  system, o r  of i t s  hydraulic system. 

There was  no consistent f i r e  pattern apparent i n  any of the a i r c r a f t Q s  
structure, indicating tha t  there was no f i r e  pr ior  to the crash. 
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The aileron trim tabs were found approximately i n  the neutral  position. 
Tho control wheel mechanism was found jammed i n  a position corresponding to 
approximately 30-4.5 degrees to  the l e f t  of neutral; the rudcler trim tab was 
s e t  eight degrees to  the r ight ;  however, evidence indicates tha t  the rudder 
had been deflected between 8-112 and 19 degrees to  the l e f t ,  The elevator 
trim tab was found i n  approximately the neutral  position (fomdl f o r  cruising); 
hotrever, the elevator position a t  the moment of impact could not be ascertained. 
Gust locks were off ,  and it was determined tha t  the lending gear and wing f laps  
were upo 

Despite the in tens i ty  of effort ,  nothing las found i n  any of the wreckage 
ta allow a determination of the i n i t i a l  trouble, which resulted i n  lo s s  of 
control and rapid descent to  the ground, Many possilbilities were thorougfaly 
investigated, however, they -were all l a t e r  discounted. The following portion 
of this report  deals i n  some d.etail with these poss ib i l i t ieso*  

A t  the time of the i n i t i a l  f a i lu re  o r  &function the f l i g h t  was operating 
under instrument conditions i n  snow, However, there was no indication of icing, 
and there was l i t t l e  ox no turbulence, For t h i s  reason the Board f e e l s  tha t  
the s t a t e  of weather was not a contributing fac tor  t o  the i n i t i a l  f a i l u r e  o r  
malfunctioning but may conceivably have affected any subsequent recovery of 
the a i r c r a f t  from any unusual a t t i tudeo  

From Geiger Field t o  the s i t e  of the crash these is approximately 20 nilrs, 
Hovever, the a i r c r a f t  flew far ther  than this as computed from i t s  cllmbing ana 
cruising speed, the exis t ing wLnd and the elapsed flight time of about 10 
minutes, It should have progresied a distance of approximately two miles beyond 
the impact s i t e  when the i n i t i a l  d i f f icu l ty  developed, It then turned, or  was 
turned, eastwwd toward Spokane, and from available evidence, crashed within 30 
to 90 seconds a f t e r  tlie i n i t i a l  trouble manifested i t s e l f o  The reversal of 
f l i g h t  direction is  substantiated by persons who heard the a i r c r a f t  jus t  before 
i t  struck. The path o f , t h e  airplane Lo the ground cannot be determined posi- 
t ively;  it seems lilsely tha t  the init ial .  trouble was immediately followed by 
a sudden sharp descent coupled with a reversal of direction accounting f o r  the 
f i n a l  high speed and f o r  the build-up i n  noise, 

The circumstances under which the accident occurred, as determined by 
investigation, dictated the nature of the s t ruc tura l  investigation and estab- 
l ished cer tain f ac t s  which must necessarily be consistent with any determina- 
t ion  of the i n i t i a l  d i f f icu l ty ,  The emergency became known to  the crew suddenly, 
as evidenced by a d i s t r e s s  c a l l  shortly a f t e r  a routine radio message, and w a s  
of such an extreme nature as  t o  r e su l t  i n  the a i r c r a f t  s t r ik ing  the ground a t  
a very high speed within 30.,to 90 seconds a f t e r  the d is t ress  ca l l .  The phrase 
i n  this radio transmission b- 'Othe wheel has gone nutsn - suggests tha t  the 
trouble originated with or  manifested i t s e l f  i n  unusual, movement of the aileron 
o r  elevator controls i n  the cockpit, The f a c t  t ha t  the f l i g h t  was under instru- 
ment conditions undoubtedly made i t  more d i f f i c u l t  t o  maintain or  regain control 
once the trouble had begun, That the a i r c r a f t  had reached cruising a l t i tude  and 

--- - . - -..-.. 
*.Not&-This portion has been included i n  d e t a i l  i n  t h i s  Digest because of i t s  

technical i n t e r e s t  
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was f lying a s t ra ight  course with l i t t l e  o r  no turbulence precludes a number of 
poss ib i l i t ies  tha t  might have occurred had the a i r c r a f t  been clinbi~:,x?ecce~di~:, 
o r  manoeu~~img~ . 

I n  the belief tha t  i t  would be of assistance i n  the search fo r  the cause 
of the accident, an e f fo r t  was made early i n  the investigation to  determine 
the a t t i t ude  of the a i r c r a f t  at  the moment of contact with the ground. The 
direction of the accordion pleating of the r ight  outer wing considered i n  
con,function with the impact gouge and the wreckage dis t r ibut ion a t  the scene 
of the accident, indicates tha t  the r i g h t  wing t i p  struck the ground f i r s t  
with the a i r c r a f t  yawed to the l e f t ,  r i g h t  wing low and nose down. From the 
above it was established also tha t  d ~ i n g  the disintegration of the r igh t  w$ng 
on impact with the ground the a i r c r a f t  pivoted s l igh t ly  to  the r i g h t  u n t i l  the 
nose of the fuselage struck the ground, Almost simultaneously with $he break-up 
of the r igh t  wing, much of the r igh t  wing fue l  igni ted w i t h  explosive force 
scat ter ing pieces of the r i g h t  wing i n  all  directions from the point of impact. 

During the investigation a t  Spokane and l a t e r  a t  the Martin factoryp t h e '  
wreckage was carefully examined f o r  evidence of f a i lu res  o r  malfunctions that 
could explain the f ac t s  as  l i s t e d  i n  the previous paragraphs. Many possible 
causes were considered and checked through by detailed'  wreckage examination, 
laboratory tes t s ,  etc. 

It should be pointed out here tha t  elimination of some of the poss ib i l i t i e s  
as probable causes is  r e s t r i c t ed  to  an evaluation of the physical evidence 
available i n  the wreckage and does not preclude the poss ib i l i ty  of the substan- 
t i a t ing  evidence e i ther  being obl i terated o r  undetectable due to  the severely 
&aged condition of the wreckage, 

Possibil i t iep: 

During the early stages of the investigatton it was thought tha t  the 
numerous indications of burning on many of the pmts,  especially those i n  the 
fuselage belly and i n  the r igh t  wing, pointed to the poss ib i l i ty  of in-fl ight 
f i r e .  This suspicion resul ted i n  building a mock-up of these areas, Careful 
examination of a l l  pertinent par ts  of the mock-up, such as wiring bundles, 
flooring, tubing, structure,  etc., f a i l ed  t o  disclose any consistent space 
relat ionship of burned and unburned parts  a s  would r e s u l t  i f  there were an 
extensive f i r e  pr ior  to  disintegrationd The cabin heater and anti-icing heaters 
were sectioned, but showed no evidence of burn through, The control cables on 
the r i g h t  s ide of the fuselage showed indications of having been exposed to 
intense heat but the affected areas formed no consistent pattern and did not 
match or  correspond with other burned areas on adjacent wiring bundleso flooring 
and structure.  I n  addition, it was established tha t  the amount of burning on 
the cables was not suf f ic ien t  t o  a f f ec t  the strength of the cable appreciable o r  
t o  prevent the cable from transmitting p i l o t  forces to the surfaces. The r igh t  



nacelle showed no evidence of in-flight fire,indicating.that the burned 
wnditlon of the r ight  landing gear, wheels and t i r e s  occurred after the 
landing gear was detached from i t s  supporting structure. Wherever a positive 
oheok aould be M e ,  the mating of burned pieces of wreokage with adjacent 
uuburned piwee of wreoka4e prpved that the burning occurred after disintegra- 
tion r 

The traok of nma.l.'l., light-weight, metal parts diecovered along a general 
heading of 3450 from the impact point end a considerable distance away were, 
a t  first, believed to indicate a f i r e  i n  f l igh t  inasmuch as most of them were 
burned, However, in view of the facts  that many of these fragments were l a t e r  
identified as coming from areas where adjacent pieces were found to  be unburned 
and that there was a high wind shortly a f te r  the accident whf'ch'arould tend to  
blow light part8 &om the impact area to the path on which they were found, i t  
is p0.0babl.g that these b i t s  of wreckage were picked up from some of the more 
i n t e ~ e  fliree wbioh occurred a f te r  the accident by guats which carried them 
oonuiderablo distances . 

Numerous specimm of burned parts were submitted to the Bureau of 
Standards early i n  the investigation for  chemical a n d y ~ i s  to determine sources 
of oombua tion, Prehminary examination disclosed no signif icant  evidence, but 
i n  tho event that  any new evidenoe throws l i gh t  on the problem, a supplementary 
ana3yais with respect to f i r e  i n  f l igh t  w i l l  be made. 

The general absence of recovered and identified material from the r ight  
wing lower surface and the fuselage belly area gave r i s e  to the thought that  an 
in-flight explosion might have occurred i n  either of these areas; resulting i n  
loss  of oontrol and ultimately i n  the accident itrself. This possibility was 
another reason for  the reconstruction of these areas for  more detailed study. 

Although only approximately 20% of the r ight  wing lower skin blanket 
fragments from Station 187 to the t i p  were identified, the coverage of the lower 
surface was fa i r ly  uniform, Nothing to indicate that an explosion had occurred 
was found from a detailed examination of the structure that was pieced together. 

The fuselage belly structure was so severely damaged that only a s m a l l  
portion of the structure forward of the wing was identified. Portions of all 
belly doors were identified, however. Examination of the belly structure 
identified, and the other items looated i n  the fuselage mock-up, revealed no 
evidenoe of an explosion. 

I f  an explosion had occurred i n  f l ight ,  parts or debris from the area 
involved would have i n  a l l  probability become separated from the a i rc ra f t  and 
would have been found during the extensive search of the surrounding locality. 
Iiowever, no pieces of wreckage other than the back  of small, l igh t  fragments 
were found outside the geheral perimeter of the wreckage at  the crash s i t e ,  
further indioating the probabili* of an explosion In  f l ight .  



Structural Failqm $n Flight 

Lo component parts of the airplane, suck as the wings, tb;il, ~ ' l i ~ p i i ,  
ailerons, doors, fuselage, etc., were found away f'rorn the main wreckage. 
Placea of minirmrn calculated stress analysis margins of safety i n  the wing 
struature were examined carefully for  evidence of f a i aue ,  but i n  all cases 
these points were in tact  while adjacent structure was broken up, The fac t  
that the points of minimum margin of safety i n  the wing were in tact  indicates 
that the wing was not,8ubjected to  excessive loads i n  f l ight .  This same 
general approach was wed on the stabil izer  and elevator but tbese surfaces 
ware so severely damaged, including the points of ndnimum margin of safety 
that nothing aonaluaive could be drawn from the eucamination. However; it 
should be pointed but that the s tabi l izer  is  overstrength i n  bending because 
following the basic design @tee1 straps were added to the chords to  increase 
the rigidity of the surface, thua increasing the atrength over the baedc 
requirements. A l l  of the wing epar splices, the inner to outer wing cover 
spUaes, the stabil izer  to fuselage attachments, and the f i n  to  fuselage 
attachments, were either in tact  or  ahowed evidence of impact type of failure. 
The a f t  fuselage mock-up was constructed to examine for  evidence of wrinklin~ 
i n  the a f t  fuselage side skin due to high loade on the vert ioal  eurfme irz 
conjunction with an unsyncaaetricall. loading on the horizontal t a l l ,  This 
condition was c r i t i c a l  for  the a f t  fuselage and had wrinkling beeri found, it  
would have indicated high vert ical  t a i l  loadings, but no wrinkling was found. 

A l l  of the control surfaces, including the filaps, were examined carefully 
fo r  evidence of structural  fa i lure  i n  f l ight ,  but no evidence was found. The 
ta i l  ramp and all of the fuselage doors were aocounted f a r  and the conElition 
of the ramp looks indicated that  the ramp was i n  the olosed position a t  impmt, 
During the Itnvam:WgalAon i t  was brought out that  Martin had conducted flight' 
teats  with the ramp open and no unusual f l ight  characteris t ic8 ,were evident. 

Aside from the points enumerated above, it i s  believed that had struotural 
fa i lure  oocurred i n  f l ight ,  it i e  qulte probable that the fai led portion or  
some adjacent structure would have become separated from the a i rc ra f t  before 
impact and would have been found some distance fiom the scene. However, as 
mentioned before, search of the area around the accident eraene fa$led b 
p r o b e  any such portion. 

The pbssibility that one of the t a i l  surfaces, ailerons, or flaps had 
failed structurally but had hung on to the airplane up to impact waa considered, 
but examination of the structure adjacent to these surfaces revealed no evidence 
of parts beating against each other as would be the case i f  th is  type of fa i lure  
had occurred. 

No fatigue was evident i n  any of the many fraotures. A l l  c r i t i c a l  areas 
i n  which a fatigue fa i lure  would have been catastrophic were covered in  the 
examination. 



ICAO Circular 3 1 - ~ ~ / 2 6  25 

D) Control Sys tern Failure o r  Malfunction 

The crewqs message with regard to the wheel and the violent  nature of the 
accident suggested a f a i l u r e  o r  mal fbc t ion  i n  the control system. For this 
reason intensive s tudies  of a l l  par t s  of the primary control  system and the t ab  
control systems were made, A l l  cable breaks, bracket fractures,  rod fa i lu res ,  
e tc ,  were examined i n  d e t a i l  f o r  evidence of any unusual condition. Various 
possible causes were considered and the wreckagewas careful ly  examined to  
verify o r  discard the theory. No evidence of in-f l ight  f a i l u r e  o r  malfunction 
was found. 

It was fur ther  brought out t h a t  since the airplane was i n  a cruising 
configuration had any ordinary f a i l u r e  i n  the system occurred i t  would not 
r e s u l t  i n  such a violent  reaction. Even if  a cable had parted (no cable 
fraying was found), the surface would t r a i l .  It was established tha t  had the 
elevator car t r idge been-sheared from i t s  attachment t o  the torque tube, the 
p i l o t  could s t i l l  f l y  the airplane by means of the trim tabo If the elevator, 
spring car t r idge had fa i led ,  the p i l o t  would be able t o  control  the a i rplane 
through motion of the spring tab, although i n  t h i s  case the control  forces 
would be grea t ly  reduced. These and many other exploratory considerations 
were investigated without posi t ive  r e su l t ,  Nothing was found i n  the control  
system t o  explain the crewqs emergency message, The poss ib i l i ty  of control  
system janming cannot be d-iscounted en t i re ly  even though no evidence of such 
a condition was found, There must remain the poss ib i l i ty  of jamming with the 
evidence thereof being destroyed. 

The poss ib i l i ty  of f a i l u r e  of the f ab r i c  o r  binding tape on the rudder 
( t he  a i lerons and elevators on the Martin 202 a re  metal covered) of the subject  
a i r c r a f t  was considered, Examination of the rudder disclosed tha t  the major 
portion of the fabr ic  covering had burned following impact; however, small 
pieces of f ab r i c  were found s t i l l  adhering to  s t ruc tu ra l  members and around 
.portions of the t r a i l i n g  edge former of the rudder, the appearance of which 
indicated tha t  the fabr ic  covering and tape was i n t a c t  a t  impact. 

One of the e a r l i e s t  considerations was the poss ib i l i ty  of wing o r  control  
surface f l u t t e r  but a l l  checks, including detai led examination of the wreckage 
f o r  evidence of vibratory loadso proved negative. Tho hinge hearings of a l l  
surfaces were examined f o r  signs of large load reversals but i n  all cases the 
bearings were e i ther  undamaged or  showed only evidence of impact loading. One 
of the outboard elevator balance weights was not recovered and this suggested 
the poss ib i l i t y  of f l u t t e r  or iginat ing with the elevator. Aside from the f a c t  
t ha t  the physical evidence showed no evidenoe of f a i l u r e  due to f l u t t e r ,  a 
binary f l u t t e r  analysis made f o r  the condition of both outboard balance weights 
missing, which i s  more c s i t i o a l  than the condition f o r  a s ingle  weight missing, 
disclosea tha t  the elevator was f r ee  from f l u t t e r .  When the elevator spring 
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t a b  car t r idge was found separated from i t s  attachments, it was thought t h a t  
t h i s  could s e t  up a f l u t t e r  condition. Checks indicated, llbwever,,that with 
the elevator car t r idge completely disconnected there was no tendenoy f o r  the 
6letrator t o  f l u t t e r .  

F) Auto-Pilo t 

An intensive investigation of the auto-pilot i n s t a l l a t i on  was made to  
d e t e m n e  whether o r  not malfunctioning of the auto-pilot could be the i n i t i a t -  
i ng  cause of the accident, The auto-pilot had malfunctioned en route from 
New York, t o  Minneapolis on the previous day and was placaraed inoperhtive 
p r io r  t o  departure from Minneepolis on the subject  f l i g h t .  A t  the  time of 
the accident i t  was placarded inoperative, Since it was not disconnected o r  
otherwise rendered inoperative, consideration was given the poss ib i l i t% tha t  
the'crew might have engaged i t  intent ional ly  o r  unintentionally. It i s  s t i l l  
possible for  the p i l o t  t o  overpower the servos and maintain control  of the 
a i r c r a f t  o r  t o  turn of f  the auto-pilot by use of e i t he r  of two e l e c t r i c a l  
switches, o r  by disengaging the mechanical clutch. Although i t  cannot be used 
a s  conclusive evidence, the portion of the disengaging controls (mechanical 
clutch) recovered indicated tha t  the auto-pilot was disengaged a t  impact. The 
auto-pilot servo generator un i t  was opened and no evidence of ro ta t ion  a t  
impact was found. Further, the forces introduced by the servos i n t o  the surfaces 
a r e  so selected i n  the design tha t  they w i l l  not  exceed the design s t rength o r  
a i rplane loading. Malfunctioning of the aileron, elevator and rudder controls 
were a l l  considered and i t  was found that ,  of these, only a malfunction i n  the 
a i leron portion of the auto-pilot could produce a condition consistent with the 
time in t e rva l  involved. Even then, a malfunction i n  the a i leron auto-pilot 
control  could only r e s u l t  i n  a dangerous condition if  the p i l o t  did  not attempt 
t o  regain control  o r  could not achieve control because of inadequate time. No 
evidence was found tha t  t h i s  occurred. 

In  addition to  the items discussed i n  previous sections, many other possible 
causes were considered and probed by intensive study of the wreckage. There had 
been reports  of marginal o r  inadequate l a t e r a l  s t a b i l i t y  of the model a i r c r a f t ,  
and t h i s  point was explored i n  some de t a i l .  The chief complaint here was 
associated with a i leron ineffectiveness due to i c e  build-up on the wings. How- 
ever, the problem only became apparent a t  the slow speeds of take-off o r  landing 
approach. A s  a resu l t ,  i t  appears t h a t  this d i f f i c u l t y  could not  be involved i n  
t h i s  accident. I n  addition, the Martin Qompany had conducted an el'aborate s e r i e s  
of f l i g h t  t e s t s  which demonstrated tha t  even with la rge  accumulations of i c e  
on the wings and ai lerons o r  with spoilerk placed on the wing i n  f r o n t  of the 
aileron, l a t e r a l  control could s t i l l  be maintained i n  a l l  f l i g h t  configurations 
and over a wide range of operating speeds. 

Sabotage was considered but nothing was found during the investigation to 
give credence to t h i s  possibi l i ty .  
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The condition of the p i l o t  and co-pilot sea t  tracks and safety be l t s  
indlwted tha t  both seats  were occupied a t  the time of impact and tha t  they 
were i n  the proper range of positions f o r  effect ive use of the f l i g h t  controls 
by the crew, 

The possibihity tha t  the crew mu incapacitated by an excessive concentra- 
t ion of carbon dioxide could not be chebked posit ively from the condition of 
C02 bott les ,  since al l  but one were damaged sufffcient ly  by impact forces to 
be dischargedo However, the s ingle  bot t le  with the head s t i l l  i n t a c t  was 
found to be charged, indicating the probability tha t  a t  l e a s t  one of the two 
banks of bot t les  was not discharged by the crew, Since no evidence of in-fl ight 
f t se  uqs found by examination of the wreckage there i s  no reason to believe t h a t  
e i ther  bank was discharged by the crew, l k e  coherence of the crewqs last radio 
transmission tends f u ~ t h e r  t o  disprove the poss ib i l i ty  of incapacitation by 
cm.bon dioxide ., 

Various possible causes of buffeting, such as the lo s s  of an engine cowl, 
the opening of an access door, etc, ,  were considered, However, fragments of 
all pieces of the engine cowls were found a t  the crash s i t e  indicating the 
Improbability of buffeting due to the l o s s  of one o r  more segments. Although 
it could not be p.roven.that an access door was not open i n  f l igh t ,  they are  
so positioned as  to  be an unlikely cau'se of ssvors t a i l  buffeting i f  open, 

The position of the rudder trim tab screw which was found to correspond 
to ap 80 r igh t  tab se t t ing  could not be sa t i s f ac to r i ly  explainedo It was 
f e l t  t ha t  this position indicated an e f f o r t  of the crew 'co raise the r igh t  
wing or  compensate f o r  an unusud turning m e n t ,  such as might be, produced by 
an excessive drag on the r i g h t  wing, but nothing was found despite intensive 
investigation to  disclose any abnomdi ty  tha t  would produce wing heaviness 
o r  drag, 

No evidence was found to substantiate or  give credence to any of the many 
theories with regard to the source of the in i t ia l .  trouble tha t  were considered 
during the course of the investigation. 140 evidence of in-fl ight s t ruc tura l  
fa i lure ,  f i r e ,  explosion, e l ec t r i ca l  o r  hydraulic systems f a i l u r e  or  malfunction 
was found. The factis disclosed by investigation indicate tha t  t he  initid 
di f f icu l ty ,  source undetermined, resulted i n  a los s  of control while the airplane 
was in a cruising configuration. T h i s  resulted i n  a rapid descent a t  high speed 
and i n  t h e  disintegration of the a i r c r a f t  upon contact with the groundo 

Prolbab1.e Cause 

The probable cause of this accident was a sudden los s  of control f o r  
reasons unknown, resul t ing i n  rapid descent t o  the ground. 

PCAO Ref: ~ ~ h . 8 2  
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DC-4 BBDO aircraft ,  crashed a t  Mount-Cameroon 
(Niaeria), on 3 February 1951 

1Note;- The accident, which occurred i n  British 
tsrr i tory,  was investigated by France with a 
British observer present,, This procedure i s  i n  
accordance with Annex 13 of the Convention on 
International C i v i l  Aviation,) 

Circumstances 

The aircraft ,  en--route from Douala to  Niamey with twenty-three 
passengers aad six crew members aboard, crashed in to  the Cameroon Mountain 
i n  the British Cameroons, 12 kilometres north of Bouea and approximately 60 
kilometres f r b m  Doualao The crash occurred approximately 8,500 f ee t  above, 
sea level* All the passengers and crew were H l l e d  and the a i rc ra f t  to ta l ly  
des tmyede 

1nves.tigation and Evidence 

The DC-4 aircraf t  landed a t  Douala a t  1200 hours and a f te r  refuelling, 
eCco, Cook off a t  &08 hourso The route forecast a t  the time was favourable 
fo r  the whole route - no disturbances - over high ground the sky cloudy to  
sl ightly cloudy with stratocwnulus or cumulus with cloud base a t  medium a l t i -  
tudes, I n  tihe Cameroon Mountain area the cloud was more extensive with 3/8 
to  5/8 cumulus up to  3,800 metres and cloud base between 300 and 600 metres, 
Minds SOWe 6-8 knots up to approximately 1 000 metres - lBE, 5 to 10 knots a t  
2 000 metres and East 10 to  15 knots above 3 000 metres, 

There are  two departure routes specified fo r  leaving D0ual.a: 

Route 1: The northern one, t o  Kano leaves Douala and follows 
a track of 3600 (magneticj ; 

+Route 2: The southern route pasqtas along the s t r a i t s  between 
Cameroon Mountain and Fernando' Po Island - 225' 
(magnetic) - fo r  a distwnce of 54 km, then turns 
a t  right angles taking a 305O (magnetic) heading 
towards Port Harcourte 

These two routes, part icularQ the l a t t e r  one, ensure f l igh t  safety by 
avoidhg the higher terrain, 
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The f l i gh t  plan indicates that the pi lo t  intended to  take Route 2 and 
planned on a four-hour f l igh t  to Niamey a t  an al t i tude of 8 500 ft. Witnesaee 
i n  a fol.lot&g ai rcraf t  stated tbt the DC-4 a f t e r  taks-aff proceeded fo r  
three or  four minutes on the 220° heading and then q d e  a sharp climbing 
turn to  NNW and disappeared in to  cloud a t  about 1000  metres* T h i s  heading 
corresponds roughly to  the direct route to Niameyo A witness a t  Ekona in  
the British Cameroons, approximately 4.5 km, from Douala and bearing 300°, 
saw the DC-4 pass over, stfll'climbing, and clear of clouds, heading straight 
towards the first edge of the Cameroon range, which was a l l  that  could be 
seen of the rangeg He followed the f l i gh t  fo r  approximately 5 TBi.mtes and 
a f t e r  the a i rcraf t  grossed the line of swarmits, the sound of the engines 
stoppedo The a i rcraf t  af ter  crosahg, a t  right angles, a first ridge approxi- 
mately 2 500 metres in  height, found i t s e l f  facing the mountain, the summit 
of wMch r ises  t o  more than 3 000 metres directly above the scene of the 
accident, Marks on the p u n d  indicate that a% the time of first impact the 
a i rc ra f t  was lxmxhg sharply to the l e f t  with a bank angle of 45 degrees, 
It waa not possible t o  determine with certainty what reasons led the p i lo t  to 
depart from the eehblished procedure and immediately take the en-route head- 
ing, It was noted, however, that  by ta-g t h i s  new route it was possible 
to  shorten the f l igh t  and also amid a more cloudy area to  the south of the 
mountains, 

Estimation of Drift 

With zero wind, it i s  possible, with %ha haaang selected, t o  f l y  
round the Cameroon range to  the North, The wind indicated in the route fore- 
cast, although from %he SW a t  &round l.eve.1, was la above approximately 1 200 
metres and increased to 15 knots above 2 OOC) mcl,$raa, ASLowixag f o r  the fac t  
that winds increase in ~ P o c i t y  near mamtnlna, S t  can be est~imated that the 
wind in %'hat area exceeded 20 h o t s  and that -bha d r i f t  bebeen $2 000 and 
3 000 metres would have been about lQO 'baa pod,. In  t.his area i n  the prevail- 
ing conditions, changes in wind hrecJc3lan 0," a b u t  b80Q between dLf.fereult 
al t i tudes could be encountered and, unleaa special care i s  taken, can cause 
considerable drift, 

Visual Error i n  JudFFfng the Mountain Area 

Since the crew were able to  see the mountains it i s  probable that they 
did not bother to  check their  narigation carefuU.y and allowed the a i rc ra f t  
to  drif t  to  port, ioe., towards the higher elevations, under the Wluence 
of the IE wind, 

To a p i lo t  facing the suns Cameroon Mountain, seen through the mist, 
i s  only fa int ly  and par t ia l ly  visible0 Furthermore, the clouds which form 
on the mountain may d i ~ t o r t  its appwrance and hide cgartain Adgega Seen by 
an observer approaching fzlorn Douala, the Cameroon wmtain mass has roughly 
the appearance of an irregular cone, the left-hand side of which slopes a t  
an angle of 45 degrees, whereas the sight-hand slope, which i s  l e s s  steep, 
extends the crest line towards the North-East, The pi lo t  may have believed 
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he had croslsed the first ridge, which was perfectly visible, a t  a point which 
l e f t  a reasonable margin of altitude, but, being misled by the drift, he my 
have actually approached a t  another and higher point further to  the West, 

C l e @ "  this f i r s t  obstacle by about 150 metres, thanks t o  the a s s i a t  
ance of a s l ight  a i r  current rising above the mountain, he mddenly saw a 
second q d  higher ridge appear before him out of the mist, 

It then became obvious t o  the crew that, not having an adequate ra te  of 
climb,,they would not be able to  clear this new obstacles In order to  avoid 
it, the p i lo t  t r i ed  a sharp turn to the lef't where he saw a gapo The aircraft ,  
caught in a downward a i r  current, and not having sufficient room t o  make a 
complete 180° turn, was unable t o  avoid hi t t ing the steeply rising gruund with 
its port wing, 

It is probable, moreover, that, by the time the p i l o t  saw the aecond 
crest, no diversionary action was possible'either t o  avoid a crash o r  t o  lid% 
its effect, 

Results of Investigation 

The radio aids were functioning and there was a sufficient number of 
them t o  ensure accurate navigatioa, No.unfavourab1a repoxt concerning the 
quality $heir operation was received. The wind was SW up to  1 200 fietrea, 
trut turned right round t o  the opposite direction to  reach NE 20 knots i n  the 
neighbowhood of Cameroon Mountain, The weather was generally fawrurable 
with some cloud over the mountains and vis ib i l i ty  was reduced by the mist when 
facing the sun. 

The instruction8 lafd  down by the air l ine  f o r  i t s  a i rcraf t  a t  Douala 
covered arr ival  only. No 'inbgtructions were la id  down fo r  departureo 

After having selected the Southern route, the p i lo t  changed his plans 
and took a route paral lel  to the Northern exit, 

A n  error was q d e  in judging visually the height of the mountains in 
the path of the aircraft ,  This error was due to the weather conditions and 
to  a position error due to an unchecked driftb 

The craeh o c w r e d  when the a i rc ra f t  was making a SA~~?FD turn to  the 
lef t0  

The navigation was not sufficiently accurate although i t8  cannot be 
stated whether or  not the crew did attempt to use tbe afrcraft8s,radio 
compass nor whether the information obtained from i t  was correct, ' 
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On their own initiative, the mew abandonned the current procedure and 
followed a different and lnaocurate procedure. 

The navigation wa# hot auffirtiently atrawate an8 the Clraf't was not 
ehedked, 

Error of judgment atrd ove~~oaibdence when flying over a mountain maaa, 

ICAO Ref x ~ ~ / 2 2 0  
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No, 6 - 
United A i r  Lines, be,, DC-6 aircraft ,  N-375A.3 crashed 

en route 18 miles W-SW Fort C o l l i n s ,  Colorado on 
30 June 1951, CAB Accident InvestiaaCion Remrt 

No, 1-0050, ~ e l e a i b d  12 December 1953, 

The a i rc ra f t  was en route from Sal t  Lake City t o  Fort Collins, Colorado 
carrying 45 passengers (including 1 infant) and a crew of 5, The approved 
f l i gh t  clearance indicated an IFR f l igh t  t o  Denver a t15e000 feet ,  The f l i gh t  
pro e ded in a routine manner and a t  O l O 4  reported over Rock Springs, Wyoming, 
a t  5,000 feet ,  with EoToAo Cheyenne, Wyomfig, OlU and Denver 0207. A t  0147 
the f l ~ g h t  reported having passed the Silver Crown fan marker (located 12 miles 
we t of ~heyenne) and requested a lower altitude, A new clearance was imme- 
d ia t  l y  issued - nARTC clears United ...o. to DuPont intersection, descend t o  
8 500 f e& imed ia t e l r  a f te r  passing Cheyenne, maintain 13 500 f eetc, no delay 
expected, contact approach control ovsp Daconon (fan marker located 15 miles 
N of the DuPo~t i n t e ~ s e c t i o n ) ~  This clearance was acknowledged and the f l i gh t  
reported that  it was over Cheyenne a t  0147, a t  15,000 fee t  and was starting 
t o  descend, The Denver altimeter setting was then given the f l i gh t  as being 
30,19 Inches, Nine minutes l a te r ,  a t  0156 the f l ight  reported reaching i ts  
aasf gned dti tu.de of 8,500 fee to  

No further communication was received fpom the aipcraft, A t  0200, the 
Denver Control Tower requested the company radio operator t o  advise the f l i gh t  
t o  calf approach control, Repeated ca l l s  were made without r e s w n s e ~  It was 
l a t e r  determined that  the a i rc ra f t  had crashed on a mountain l$ miles W-SW of 
Fort Collinso Coloradoo AU. the occupants were ki l led and the a i rcraf t  was 
demolished. 

Investlaation and Evidence 

Investigation disclosed, from the direction of the swath cut through 
the bees ,  that  the a i rc ra f t  stmck the side of Crystal MLuntain while flying 
l e f t  wing low on an app~oximate, magnetic heading of 210 <egrees, The altitude 
a t  the point of impact was 8 540 fee t  MSL, After i n i t i a l  -ontact with the trees 
the a i rc ra f t  continued t o  travel approximately sixty feet, a t  which point it 
struck the poundo From there it travelled in a straight l ine  225 feet ,  
bounced and came t o  r e s t  465 f ee t  further on, The aircpaft was demolished 
and a i rcraf t  parts assemblies were strewn over a 1,400 foot area., Localized 
f i r e s  occurred a f te r  impact, 
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An examination of the wreckage revealed tha t  a t  the time of impact the 
landing gear and f l aps  were retracted, Nothing was found t o  indicate any 
s t ructural  f a i l u r e  of the a i r c ~ a f t  or i t s  components prior t o  impact, The 
damaged engines and propellers were examined and these indicated tha t  a l l  
4 engines were developing considerable power when the impact oacwredo A l l  
engine i n s t m e n t s  were so severely damaged tha t  t he i r  r eadbgs  were of no 
value, A study of the aikcraftua maintenance records indicated tha t  the a i r -  
c r a f t  was airworthy a t  the commencement of f l i g h t ,  It was also established 
tha t  the gross weight of' the a i r c ra f t  was within appoved limits, and the  
load was properly dis t r ibuted with respect t o  the center of gravity, 

Much of the radio navigational equ ipen t  and soma sf the f l i g h t  ins tm-  
ments were recovered and removed fo r  study and analysis, The resul t ing 
investigation indicated t h a t  prior Lo the crash no f i r e  existed in any of 
the electronic o r  e l ec t r i ca l  e q u f p n t  and t h a t  a l l  of the a i rc raf t"  comrnuni- 
cations and navigational equipnent was apparently functioning in a n o m d  
manner, Conditions of pmpagatfon during the times involved were conducive 
t o  good radio reception, AJ.1 ground radio s tat ions in the area were fuaction- 
ing normally, a s  evidenced by subsequent f l i g h t  checks and a study of each 
statEonDs re60rdso The a i r c r a f t  was heading 210 depeea  magnetic, fius o r  
minus a f e w  degrees, a t  the t h e  of impact, 

This East f a c t  was fur ther  substantiated by the condition of the 
direct ional  f i s t m e n t s  when re@~wered, In  the eockp%t were four heading 
indication f n e t m e n t s o  There were two magnetic ss master direction indica- 
t o r s  operated by a. f l u  gate compass system, one each f o r  the p i lo t  and 60- 

pi lot ,  these were both jammed at; a reading of a b ~ u t  210 degrees, The magnetic 
compass and the direct ional  gyko were a l so  found t o  be reading approximately 
210 degrees, Faarthemre, tbs a part  of the radio navigational e q t ~ i p e n t  
there were two ADF (autsma$fc direction finding) rsceivsrso The dual fndica- 
t o r  azimuth scale of the e.c~.-pklot~s ABF mst be rotated manually and when 
used t o  d e t e m h e  a bearing it i g  8et t o  agree with t h e  magnetic heading of 
the a i r c ra f t ,  This h s t m e n t  was found janmad a t  a reading of a p p r o x b t e l y  
202 degrees, 

On each side of the control p d e s t a l  of the DC-6 are  panels containing 
s i x  audio selector toggle switches*, The two swftches nearest the captain 
aetuate the voice and range control positions s f  t h a t  p i l o t g s  ADF, the two 
middle switches actuate the same controls on the  VHF navigation receiver, 

* A s  a result of t h i s  accident United A i r  Lines has effected a change in 
the audio selector  panels which contain the  s i x  selector  switches on 
a l l  t he i r  DC-6 a i r c ra f t ,  This was accomplf shed by lengthening the middle 
two toggle switches which se lec t  the VAR and other VHF radio navigational 
receivers, and was done t o  help avoid any possible mistake by the crew 
i n  switch 8 e ~ e c t k ~ n ~  
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and the two furthermost from the captain actuate ident ical  controls on the 
co-pilotgs ADFS These switches are so located tha t  they cannot be eas i ly  seen 
by e i ther  p i lo t  and when using them a t  night without the use of l i g h t s  it i s  
customary t o  f e e l  f o r  them, A l l  switches are of uniform s ize  and are equally 
spaced on the panel, Although cockpit l i gh t s  and a small f lash l ight  a re  
available t o  the captain, it i s  normal practice t o  use a minimum of cockpit 
l ight ing t o  avoid glare, 

The magnetic course t o  Denver from Cheyenne i s  168 degrees, The audio 
signals of the Denver low frequency range fo r  t h i s  course are  heard as  an 
"An on the l e f t  side and an "Nn on the r ight  side, A t  Denver there i s  another 
range, namely a VAR (visual Aural ~ a n g e ) ,  the north course of which nearly 
paral lels  the north course of the low frequency range, The audio signals of 
t h i s  course when f lying toward Denver are heard as  an *N" on the l e f t  or  
eas t  side,  and a s  "A* on the r ight  or west side, The s imilar i ty  of the 
tone of the signals emitted by both ranges makes it d i f f i c u l t  t o  d i f ferent ia te  
between them, The ident if icat ion signal nDENn i s  ident ical  f o r  both stations*, 
The Denvep VAR rpnge commissioned on 1 January 1946, has operated f o r  f ive  
years i n  close proximity t o  the Denver low frequency range and although both 
ranges have always u t i l i zed  the same "PENn ident if icat ion s i ~ n a l ,  there have 
been no known recorded complaints from airmen tha t  d i f f i cu l ty  o r  confusion 
resulted, 

Recorded padio contact disclosed tha t  between S a l t  Lake City and Cheyenne 
the f l i g h t  was flown i n  accordance with the f l i g h t  clearance, An exploratory 
f l i g h t  was made i n  a similar type a i r c ra f t  t o  determine the credib i l i ty  of 
the probable f l i g h t  path of the subject a i r c ra f t  between Cheyenne and the 
scene of the crash, The t e s t  f l i g h t  crossed the Cheyenne range s tat ion from 
the NW a t  15 000 fee t ,  and a shallow descending . r ight  turn was s ta r ted  toward 
a heading of 210 degrees magnetic, Two minutes were required t o  arr ive a t  
t h i s  headbg, Continuing on this heading, a descent of 700 t o  1 0 0 0  f e e t  per 
minute was maintained a t  an indicated air  speed of 245 mph, Descent from 
15 000 t o  8 500 f e e t  MS., required 7 minuteso 4 minutes l a t e r  the f l i g h t  
arrived over the scene of the accident a f t e r  climbing s l igh t ly  t o  c lear  the 
ridge, This t h e ,  added t o  the time the a i r c r a f t  reported crossing Cheyenne, 
closely approximates the asr~umed time of the crash, 

On the night of 29/30 June a weak upslope flow of a i r  existed on the 
east  slope of the Rocky Mountains i n  southeastepa Wyoming and northeastern 
Colorado, This resulted in cloud layers ranging generally from 8 000 t o  
17 000 fee t ,  with scattered l i g h t  showers i n  southeastern Wyoming, No thunder- 
storms existed nearer than the eastern border of Colorado, There was a sol id 

* In the in teres ts  of safety and t o  avoid any possibi l i ty  of error  i n  
idantifying these ranges, tha CAA has pilaced the code l e t t e r  "Vn 
before the "DEN" identification signal of the VAR range. 
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layer of clouds south of Cheyeniie uith b lse 8 000 an@ tap  12 300, Nca b1ltbu- 
lence or  ic ing of significance was indicated f o r  tha t  araa, For t h i s  are6 
winds a l o f t  between 8 000 and 10 000 f s e t  were northerly and under 10 mpn, 
This was s u b s t a n t i d l y  as  forecast.  

Up t o  and including 30 June 1951 the Captain had flown 29 hours as  
f i r s t  o f f icer  and 61 hours a s  captain of DC-6 a i r c r a f t  (excluding 9 990 flying 
houd i n  DC-3 equipment), The records also indicated that he had made ll 
one-way t r i p s  i n  and out of Denver as  captain in t h i s  type of a i r c ra f t ,  The 
F i r s t  Officer had accumulated 5 848 flying hours, of which 1 526 were on DC-6 
a i r c r a f t  and 917 on DC-4gso Both p i lo ts  were well acquainted with the te r ra in  
which l i e s  t o  the r igh t  of the route between Cheyennij .:nd Dariver, 

Numerous theories were explored i n  an e f f o r t  t o  determirle why the pi lot ,  
aftep crossing Cheyenne, possibly assumed a heading of 210 degrees magnetic and 
then held t h i s  heading u n t i l  the a i r c r a f t  crashed in to  the mountain, One 
plausible theory i s  tha t  a f t e r  the a i r c r a f t  passed over the Cheyenne range 
s ta t ion  the Denver low frequency range was tuned f o r  aural direct ional  guidance 
to  Denver, A t  the same t h e  the Denver VAR range was tuned i n  f o r  the purpose 
of identifying the DuPont intersection, the point t o  which the f l i g h t  was 
cleared, This intersect ion is  the point where the west course of the Denver 
VAR range crosses the north course ad" the Denver low frequency range, In order 
to  i so la t e  the low frequency range receiver t o  aid i n  i ts  aural reception, the 
zaptain m y  have meant t o  eliminate the aural signals ~f the VAR range receiver 
by depressing the toggle switches (voice and range) which are  mounted on the 
audio selector  control panel located near captaints  r igh t  knee. A s  
previously s tated,  i n  a darkened cockpit the l i g h t s  must be turned up i n  crddr 
t o  see these switches and read t h e i r  positions; however, instead of doing tkks 
it is  often the practice t o  f e e l  f o r  them, 

It i s  therefore possible tha t  the captain may have inadvertently dairre~aed 
the wro g switcaes, the second and third s w i t c h ~ s  from the l e f t ,  thinking !?ie 
had dep~essed the th i rd  and fourth (or middle two) switches, This would s i l e t c e  
the range signals of the capta inPs  low frequency receiver and a lso  silence t h e  
voice f t a tu re  of the VAR receiver, but would permit the VAR range signals ti? he 
audible. A s  previously stated, the ideni;ffSoation signals and tonal qud i f . i e s  
of both are  ident ical ,  After passing over the Cheyenne rahge s tat ion,  the normal 
.-procedure would be the execution of a ~t~nndcrra r a t e  r ight  turn t o  a heading o f  
approximately 210 degrees, which would S-ntercept the north course of the Denver 
low frequency range, With the above-mentioned configuration of radio tun.ing, 
the "A" ~ i g n a l  i s  on the l e f t  (eas t )  side of the  north course of the Denver low 
frequency rango, Also, the signal "An is on t h e  r igh t  (west) side of the north 
course of the Denver VAR range. It can be seen tha t  on approach t o  Denver from 
the No~th,  a pight turn t o  attempt t o  f l y  the "on coursen of the low frequency 
range whi3.e l i s ten ing  t o  the "Am ( r ight )  side of the VAR range would take t he  
a h c r a f t  deeper in to  the "An quadrant of the VAR range and thus an "on courseH 
signal would never be heard, However, no logical  explanation can be found f o r  
the length of time the a i r c r a f t  was held on a heading which the crew should have 
known would lead t o  the mountains west of the airway., 
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Another possible theory was considered which was subsequently estab- 
l i shed  by a f l i g h t  conducted by the CAAo After passing Cheyenne, the CAA 
p i l o t  tuned h i s  ADF t o  the Denver low frequency range and tuned t h a t  
receivergs selector  switch t o  the conpass position. I n  tuning the Denver 
frequency of 379 kilocycles he plrposely detuned the receiver on the high 
side, This detuning allowed the receiver t o  be affected by the range s ignal  
of For t  Bridger, Wyoming (located approximately 304 miles WNW of ~ e n v e r )  the 
frequency of which is 382 kilocycles. A s  a r e su l t  the ADF compass needle 
indicated an average bearing of 225 degrees on the azimuth scale  but with the 
needle "huntingn plus and minus 20 degreeso With the ADF switch i n  the compass 
position and with f i n e  tuning it was possible t o  receive a f a i n t  "An s ignal  and 
a "DEN" ident i f icat ion,  However it  should be noted t h a t  when the Denver low 
frequency range was p o p e r l y  tuned the signals were c lear  and dis t inct .  There- 
fom i f  the captain had inadvertently detuned h i s  ADF, a s  described above, and 
was following such a heading thinking h i s  needle indicated the direct ion of 
the Denver range s t a t ion  he would have been f lying towards the  mountains, 

The afore-mentioned theories a re  based on the premise t h a t  the p i l o t  
tuned t o  the Denver ranges a f t e r  passing Cheyenne. However, the Cheyenne 
low frequency range provides and excellent airway course t o  the south, meeting 
the  north course of the Denve~ low frequency range, Had the Cheyenne low 
frequency audio f a c i l i t y  been u t i l i zed  t o  a point approximately halfway t o  
Denver and had the Denver range then been properly tuned, no d i f f i c u l t y  would 
have been experienced in receiving correct  ADF indications and c lear  aural  
range signals,  

Probable Cause 

The probable cause of t h i s  accident is t h a t  a f t e r  passing Cheyenne, the 
f l i g h t  f o r  reasons undetermined f a i l e d  t o  follow the prescribed route t o  
Denver and continued beyond the boundary of the airway on a course which 
resul ted i n  the a i r c r a f t  s t r ik ing  mountainous te r ra in ,  

Note.- Subsequent t o  the investigation and p lb l ic  hearing- r e l a t ive  t o  - 
t h i s  accident, the Civil  Aeronautics Board has been informed by United A i r  Line8 
t ha t  it has reviewed i t s  en t i r e  f l i g h t  operations administration. This review 
indicates,  among other things, t ha t  greater  importance should be placed upon 
indoctrination and t raining of fl ightpersonnel,  with part icular  emphasis on 
maintenance of route and equipnent qualification. It i s  understood t h a t  the 
program is  a t  t h i s  time i n  the process of developnent and t h a t  United A i r  Line6 
w i l l  make it a continuous effor t .  

ICAO R e f :  ~ ~ h 6 5  
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6 C W l T  C D l m Y D  OF ILCT lONA l  AERONAU~ICII ~ ~ 4 1 1 1 ~ s  
C*L*EN*E IU 4 1  MA* z 1951 AND OE*YEI l i  41  A ~ I L  a . 1 9 5 1  

2 .RAnSCIII.TIO*S S*OW* .RE TR.*SL.IIONS OC T*I  
O I I C I N A L  RADIO LOGS fROY THE A I m N A U T I C A L  Rr(310 
1 1 ~ 7 1 0 ~  AT su F R ~ ~ U I ( C O  t a L l r  AND THE GRWMO 
s r r r t o n s  o r r a a r r o  a v  U N T E D  AIR L I N E S  
AT SALT L A R E  CITY UTA* .*D OEUVER, COLO 

3 POINT or I M P ~ C T  LOCATEO mr SURVLIS MAW AT TME I'TE 

4 ASSUMED r L G * l  PAT* 1 A S E 0  ON 4 S 1 7 1 0 M  REPORTS 

HE1RD Br DENVER THIS TRAMSIISSIOM OM 3I.P 5 I C  
AT I 0 7  AY  M O U ~ T A I N  S I A M D A R D  TIME i W W A I D E D  
07 DENVER T O  M W L ~  a111a1 l r t l r r l c  CONTROL r\r 

Tn lS  TRANSYISSION A1 4 47  l M  Y W N T A I N  STANDARD 
TIME OH 1 2 7 9 Y C  DENVER FORWAnDEO 1 0  O E N V E I  

OUPONT I N T E R Y C T I O N  DESCEMD TO 8 5 0 0  F E E 1  
I W M L D I A T t U  AFTER PASSING C)tEVENNE U I I N l A l N  8 5 M  
FEET  W D E L A I  EXPECTED CONTACT APPROACH 
C C U T l D  OVER DACONA SIGNED M N V E R  A I R I 4 1 S  
THIS WAS RCCElVED FROY DENVER AIRWAY TRAFFIC 
CONTROL CENTER AT I 4 7  U1 Y W N T N I 4  STANDARD TIME 
SENT  UNITED S ID  W*D R E P f A l L D  THE CLEARANCE 

ALIM~*LLDOED BAO RCCE~VEZ, RE*YT C O ~ R E C T L ~  THIS 

TRANSMISYW 4 1  I 5 6 A M  YWNTA1N STANDARD TIME ON 

CaLL UNITED L ID  AND ADVISE HlU 1 0  C H I W E  OVER AND 
CALL .PPRIICM CONTWL 1 ~ l s  li.5 RECE~YED *ROY l * E  
MMVLR COWTRM TOWER ar Z O O A M  WNTAON STANOARD 
l l M E  VIA I N l E R P 4 * E  UNITED D O  WAS C U L E D  M I  DENVER 
AT ZOO." Z O ' A Y  .*D 2.02 .Y ON I Z 7 9 M C  m 1"SWER 
WAS R E C L l i E D  FROY UNITED 6 1 0  

INDICATED FLIGHT PATH 
8 COMMUNICATIONS CHART 



C H A R T  U - D l S T R l B U l l O N  OF WRECKAGE 

U N I T E D  A IR  L I N E S  A C C I D E N T  

DC-6  N37543 AT CRYSTAL MOUNTAIN 
NEAR FORT COLLINS. COLORADO. JUNE 30. 1951 

NOTES 
I SCALE I' . 4 0 '  - 
2 SEE COOE CNARTU TOR IDENTIFICATION OF ITEMS OF 

PLOTTED WRECKAGE 
3. FOR LAROER SCALE DRAWING OF INITIAL IMPACT AREA 

SEE WART m 
4. TRAJECTORIES ARE INDICATED FOR ITEMS 31 8 3 5  

ENGINE NOS 2 a 3 RESPECTIVELY ACCOUNT PATHS 
CLEARLY DEFINED. SAME NOT T R L ~  FOR ITEMS 32 8 
34. ENGINE NOS 4 8 I RESPECTIVELY. ACCOUNT PATHS 
NOT CLEARLY M F t  NEO. 

ELEVATION OF TRAVERSE CINE 
I N  FEET ABOVE MEAN SEA 

LEVEL 



SECT. A-A 
RoTLTSO APPPOA 70. C 

5 F ; V O U  P I C C ~ I E l l T 3  L O W I R  JJRFLCU 
OT D--C A1a-mc ?row Y ) - ~ c  T I ?  T O  

W U C  TIP h u O  !+A DIJ?L4LFmmMT Feon 
a Llur Pnr&c%c T O  *oe\rci.r h r  
OeTrPnluro  ROM I ) * a ~ e o  -F ne. 



160 ICAO Circular 31-~~/26 

No, 7 

Beech 35 Aircraft  CF-FYD, ditched follow in^ take-off from 
Toronto Island Airport on 1 July 1951, 

' 

Dept, of Transport, A i r  Services Branch, 
Civ i l  Aviation Division, Report Noo51-25, 

Circumstances 

The a i r c r a f t  took off  from Toronto Island Airport, Ontario f o r  a f l i g h t  
t o  Malton Airport, Toronto, Ontario, carrying two passengers and the  pilot .  
Following take-off, and a t  about 500 fee t ,  a progressive los s  of ReP,Me was 
noticed together with a los s  of manifold pressureo Corrective action had no 
e f fec t  and whilst attempting t o  return t o  the a i rpo r t  the engine stopped. 
A successful ditching was made i n  the Toronto Harbouro The passengers and 
p i l o t  were uninjured and were soon rescued by ti boat, although the a i r c r a f t  
was substant ial ly  damaged and sank w i t h i n  throe o r  four minutese 

Investigation and Evidence 

The a i r c r a f t  was salvaged and examination of the  engine showed t h a t  
three pistons had seized and metal had adhered t o  the  cylinder walls, Con- 
necting rod bearings, and crankshaft bearings had melted, It was determined 
t h a t  the cowling g i l l s  were closed during the run-up, contrary t o  the  cockpit 
d r i l l ,  The p i l o t  held a val id  Commercial Pi lot  Licence and had acquired one 
and one-half hours f lying time i n  t h i s  type of a i r c r a f t *  

Probable Cause 

The probable cause of t h i s  accitlent was power plant f a i lu re  due t o  
overheating as a consequence of misuse of the power plant controls by the 
pi lot .  

I CAO Ref : ~ R h 7 3  



No, ? 

Piner J34 CF-EGC a i rc ra f t  crashed near Sturais, Sask,, 
on L. Julv 1952, D e ~ t ,  of Transport, A i r  Sewices Branch, 

Civil Aviation Division* S o r i d  No, 51-B0 

A t  approxisaa%eby 2030 11our.s CST on 4 J d y  $952, the a i r c ~ a f t ,  flown 
by a comercial pilot toolr off for the purpose of crop spraying, Two runs 
were camfed out, however, during the turn into the third m, the a i rc ra f t  
stalled, did one turn of a spin, and struck the ground a% a '75' angxe from. 
the horizontal, The pi lot  was instantly killed* 

Investiaation m d  Evidence 

The pilo% 'had 150 hours fl.yi.ag time, weather was clear, temperature - 
66O~,, visibilit ,y - 25 miles, 

No evidence of ndfuKLct.,io~~!.ng was found. The aircraf t  was overloaded 
by 63 lbso a t  take-off, but this was no t ,  bwovar, considcsred a conlt;ributox-y 
factor Lo the accident, boc~use 1~0th fuel end crop spraying solution were used 
during two m s  prior t o  the accident which would brine; the weight of the 
a i rcraf t  down t o  that permissible, 

Recently, a Continmtdt C90-8P engine had been installed, The carbu- 
rettor heat system W ~ E  not mo6iflecl :>F; r e ~ l j ~ i ~ d d .  Howc~ver~ this was not 
considered to be a coa%ribuf;ing factor eibhel-, in view of the a.ir temperature 
at the time and a l s o  because power was being developed a t  the: mommt of impact. 

For undetermined reasons the p i l o t  fail.ed t o  m i r r t d n  adequate flying 
speed and the  aircraft staLled in a turn. and commsnced Lo spin at too low an 
alt i tude f o r  recovery to be maded 

ICAO R e f :  AR/zw 



Lockheed 18-08, CF-EI'C a i rc ra f t  made an exnerRenc2 
land in^ a t  Montreal, P.Q.* on 11 July 1951. Dept, of Transport, 

A i r  Services Branch, Civil Aviation Division, Serial  Eo, 51-24. 

Circumstances 

The a i rc ra f t  took off from St, Johns 14amicipal Airport, St. Johns, Po&, 
on a ferry f l igh t  t o  Toronto, Ontario, via Montreal. Near St. Anne de BeUevue 
it was noticed that  the propellers were not synchronized, Shortly after  the 
port engine l o s t  power and there was indication of fluctuating f'uel pressure. 
On checking the port engine cyli-nder head temperature, the instrument read 
''full hotea Power was reduced and the  ATC at Montreal cleared the a i rc ra f t  for 
landing. Approximately 2 miles west of the airpor%, at 1000  feet  flames were 
seen coming out of the co'crLing behind the firewall of the port engine. An 
attempt to  feather the engine =s s n d t  m d .  the igdition was turned off. The 
f i r e  e-xtinguisher levor was pL!led vi th  no 'aslilt, Clearance was obtained for  
emergency landing on Runway 10 and a uor*ml flap:+up lauding was madeo 

'L'he brakes were inoperative dx?i~lg th6 landing r o l l  and the a i rc ra f t  was 
steered onto the grarls area of the runway, The &el shut-off valves were not 
turned off when the pi lo t  and co-pilot abandoned the a i rcraf t*  The a i rcraf t  
was destroyed by the 

Inves t i~a t ion  and l3vide.n~~ - 
The Qircxaft had just been overhauled to  renew i ts  airworthiness cer t i f i -  

cate. IJo evidence existed of malfunctioninge Tests fai led to  reveal the cause 
o f  f i r e  and i t s  exact Location i n  Lhe port engine, The f i r e ' s  greatest inten- 
ijity was reached near the auxiliary fie1 pump, Waather was not a factor in 
the acc ida~t ,  

Pxobab1.e Cause -- 
Exact cause of the firs has not been determined. The a i rcraf t  waa 

destroyed on the ground by a f i r e  which started in f l igh t  i n  the port engine, 



Cessna 195, seaplane N-34707, d . l n l e m a t e d  i n  the a i r  
near Dunnville, Ontario, on 12 July 1951, Dept. of Transport, 
Air Services Branch, Civ i l  Aviation Division,Reuort No.51-F3. 

Circumstances - 
A t  1210 the  a i r c r a f t  departed from HigUand Seaplane Base, Pittsburgh 

f o r  Toronto, Ontario,carrying two passengers and the  p i lo t ,  A t  about l a 5  
hours it was heard e i the r  i n  o r  above cloud near Dunnvilla, Ontario. A few 
minutes l a t e r  it was observed t o  dive out of the cloud base which was estimat- 
ed t o  be some 200 f e e t  above the ground, AbouL th ree  o r  four seconds l a t e r  
the a i r c r a f t  s t a r t ed  t o  disintegrate,  m d  the  wings and sections of the 
mpnnage fel l  in to  a wooded area, while the  fnsslage and f l o a t s  continued 
forward for  about 800 f e e t  and dived into u pasture f i e ld ,  The three 
occupants were k i l l e d  and tho a.ircr..uft 'LJLS de;tri>yed, 

Investigation and Evidence 

Emmhation of the  wreckage fa i led  t o  disclose any evidence of 
malfhnctioning of the engine o r  conLraPs. However, the  manner in which the 
a i r c r a f t  disintegrated, together with tho distance the  fuselage t ravel led 
without the  support of the wings, wo-Ad a p p e ~ v  t o  indicate  tha t  the airspeed 
attained in the dive and pull-oxt was beyond the  maxirm safe speed gi-~an i n  
the Cessna 195 Operations Manual, 

No f l i g h t  plan had been received by the: Toronto A i r  Traff ic  Control 
Centre but not i f ica t ion  of the ETA Toronto and arrangements fo r  customs 
clearance had been made by telephone. The p i l o t  was properly cer t i f ica ted  
and had acquired 50 hours on t h i s  type of ,aircraft, There was ample fue l  on 
board the  a i r c ra f t  f o r  the  f l i g h t ,  

It i s  believed t h a t  the  p i l o t  delayed his departure i n  the hope tha t  
the  weather a t  Toronto would improve. Af'ter a f i n a l  weather check which 
indicated no improvement, the p i l o t  decided t o  attempt the f l igh t ,  Weather 
reports indicated tha t  very low ceilings =vld poor v i s i b i l i t y  with intermit tent  
r a in  and fog existed along the route from the south shore of Lake Erie  t o  
Toronto, A t  t he  time and place of the accident, the cloud base was estimated 
t o  be 200 fee t ,  broken, with v i s i b i l i t y  res t r ic ted  by d r i f t i ng  patches of fogo 
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Probable Cause 

The probable cause of t h i s  accident would appear t o  be continuation of 
VFR f l i g h t  in to  deteriorating weather ~ o n d i ~ i o n s ~ e x c e e d i n g  the operating limi- 
ta t ion  (airspeed) of the a i r c ra f t  in  the dive out of cloud and subjecting the 
airframe t o  loads greater than those f o r  which it was designed when pulling 
out from the dive, 

ICAO Ref: ~IIh77 
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Eastern A i r  Lines,, Incon hckheed Constellation Aircraft  N-119A" 
Eher~ency Landinn near Richmond,, Virginia ,, on 19 JuPv 1951, 

CAB Accident I w e s t i ~ a t f o n  Rcwort No, b0057, 

The a i r c r a f t  was cleared 'to proceed IF"R from Newmk -to Mitun5 a t  18 q00 
feet ,  The t o t a l  a i r c r a f t  weigh% a t  take-off was 92 533 pounds (mtxximum allow- 
able gross-weight PO0 455 and the disposable load was properly 
distributed with re la t ion  t o  the centre of gravity of the a i r c ra f t ,  Psior t o  
departure t h e p i l o t  and co-pilot were briefed on the  prevailing weather situation, 
Wo f r o q b l  systems were i n  existence on 19 JPrfyp a cold f ront  extended south- 
west through Buffalo and a weak warm &on$ exbended eas&southeast from near 
Buffalo, The forecast  indicated s s a t t e ~ s d  ~wnderst;orms along the route t o  
North Carolina, with turbulence a t  aLl Ievelru, A thmidera.kosm with squall  l i n e  
characteristios had already moved southeas-twt~d across the route between 
Wilmington, North Carolina and New York, Since i t  vas no% expected %ha$ a 
second squal l  l i n e  would form, no s t r e s s  ma l a i d  on t h i s  possibi l i ty  i n  t,he 
briefing, 

The a i r c r a f t  departed Newark a% U15 and gave ETA Philadelphia U 6 ,  
l a t e r  modifying it to  IM,, It was i n  the s t o r m  area, continuing the climb 
from 15 000 f e e t  to the assigned cruising a l t i tude  of 18 000 f e e t  as i t  
passed Philadelphia, Cruising a l t i tude  warr re,icled a t  approximately U52 and 
for the next; 25 to 30 minutes. v io lent  turbuLence accompanied by intermittent 
periods of h a i l  was encounteredo During t h i s  period the sagtgt.la.Wtsd severe 
b d f e t i n g  of %he eaircraZt, The f l i g h t  a o n t h e d  past Fh.ilade1phi.a f o r  a few 
minutes towards Dover, Delaware, then turned west i n  an attempt avoid as 
much of the stom area as  possible, By taking such action the p i lo t s  f e l t  
they would traverse the stom l i n e  a t  90 degrees, Updrafts i n  the storm were 
so severe tha t  the a i r c r a f t  was carried to 23 500 f e e t  and fo r  a short  time 
it was impossible t o  mainkin the assigned al t i tude ,  S p e d  was reduced i n  
the turbulence, 

The f l i g h t  broke out. i n  a c lear  area a t  about 1517 some 30-40 miles 
northwest of Washingbn D O C ,  A% 1522 ARTC was advised tha t  the f l i g h t  was 
proceeding southwest VFFt and astimated Lynchburg, Vf rginia  i n  a few minutes, 
The f l i g h t  descended VFR to  8 000 feet ,  At 1540 an a i r c r a f t  i n  the v ic in i ty  
of Richmond was contacted by the subject a i r c r a f t  for information regarding 
weather fur ther  on the route on Airways Green 6 and Amber '7, This a i r c r a f t  
advised tha t  the weather was clear  "to the eas t  and, therefore, a turn was 
made to  an easter ly heading, 
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A second squal l  was encountered i n  the v ic in i ty  of Lynchburg a t  1550, 
The a i r c r a f t  was slowed to 185 miles per hour indicated a i r  speed; l i g h t  
turbulence and buffeting were experienced, After breaking out of the s t o r m  
a t  1554, the buffeting became so severe that the crew believed the a i r c r a f t  
would disintegrate,  &IF-: speed was further  reducsd, but the buffeting 
continued, A t  1556, the captain radioed tha t  an emergency landing was being 
made. 

In the descent, speeds ranging from 205 t o  L&O mopoh, were t r i ed  without 
success, t o  reduce the buffeting, Shortly a f t e r  breaking out of the second 
disturbance the captain recognized Curles Neck Farm, selected the la rges t  f i e l d  
and landed s t r a igh t  ahead with f l aps  up, propellers i n  high pi tch and landing 
gear retracted, During the l a s t  few moments of f l i g h t ,  a s  the nose of the 
a i r c r a f t  touched high corn i n  a f i e ld ,  the co-pilot and f l i g h t  engineer cut  
a l l  switches, The landing resul ted i n  major damage to the a i r c ra f t ,  No 
in jur ies  were sustained by any of the passengers or  crew, 

- J v e s t i ~ a t i o n  and Ekidsnce 

A study of the weather which existed on 19 July showed that a l i n e  of 
scattered storms noted on radar a t  w 0  i n  New York was actual ly  the fore- 
runner of a squal l  l ine ,  The storms joined very rapidly, forming a so l id  
o r  nearly so l id  squslll l i n e  between u 0  and l ~ ,  This development differed 
substant ial ly  from the weather br ie f ing  given to the captain, It was fur ther  
revealed tha t  a t  the time the a i r c r a f t  departed Newark, a l i n e  of convergence 
and i n s t a b i l i t y  exbended southwest from near New York City to north of 
Philadelphia add $altimore, then swung westward to near Warrenton and' 
Harrbsonburg, Virginia, moying southeast a t  25 t o  30 miles ger hour, A con- 
tinous squal l  Line did not extend throughout the length of this l ine ,  but 
ra ther  a broken l i n e  of storms containing squall  l ine .charac ter i s t ics ,  which 
would explain why the subject a i r c r a f t  encountered severe storm conditions 
while other a i r l i n e  f l i g h t s  experienced no d i f f icu l ty ,  

By the time the f l i g h t  arrived near Philadelphia such a portion of 
squal l  l i n e  was well-developed between Philadelphia and Baltimore, It was i n  
the forward edge of the storm, i n  the area south and southwest of Philadelphia 
tha t  the worst conditions were encountered - hai l ,  severe turbulence, a i r c r a f t  
ic ing and strong updrafts, By turning to the west, the a i r c r a f t  took a course 
which nearly paralleled the storm l ine ,  Traversing t h i s  l ine,  it broke out 
to the r ea r  but  re-entered the s t o r m  l i n e  a l i t t l e  l a t e r ,  Analysis showed 
that had the turn west not been made the f l i g h t  would have broken out  of the 
storm near Dover, and would have had good weather thereafter.  A s  it was the 
f l i g h t  was i n  the c lear  area to the west and r e a r  of the first squal l  l ine,  
thus it had again t o  cross the l i n e  of convergence a s  it continued to Norfolk 
and Miami ,  A scattered thunderstorm condition had become a nearly so l id  
squal l  l i n e  from Qumtico to  Gordonsville and near Lynchburg a t  about 1500, 
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The landing was made on a course of approxrimtely 120 degrees magnetic, 
The captain s tated tha t  he f e l t  it inadvisable when landing to  make any twn ,  
lower the Tlaps OP otherwise change the f l i g h t  configuratLon, since the cause 
of the severe buffeting was unknown, The leading edge of the r i g h t  wing just  
outbomd of number 4 engine s t r ~ ~ c l c  a power Line pole, The h e 1  tar&. i n  tha t  
area ms ruptured and f i r e  occurred behind tho IIo, 4 nacelle, but was extinguished 
by ra in  and a loca l  f i r e  truck which arrived promptlyo The wing was b-uned 
a~proximately one-third throtigh a t  thatpoint, and collapsed just  outboard of the 
nacelleo The Pis, 2 engine and nacelle were detached from the wing and No, 3 
engine tras pa r t i a l ly  detached a s  the a i r c r a f t  skidded through the f i e lds ,  The 
fuselage remained pract ical ly in t ac t ,  

The engine nacelles, leading edge areas of tho wing centre section, 
leading edges of rear  s tab i l iz ing  surfaces and the nose secti.on a l l  showed 
that heavy h a i l  had been encountered, Fxposed cylinder bar re l  f i n s  were 
flattened by the impact of hailstones, Some peeling and l i f t i n g  of skin on 
the central  v e r t i c a l  f i n  and fin-stabilizer f i l l e t  was noted, however, whether 
this  was caused by the storm, buffeting of the empennage, or  the crash landing 
was not established, 

'Ihe hydraulic reservoir access door 9 inches wide by 15 inches long on 
the top s ide of the left wing-to-fuselage f i l l e t  forward of the  f ront  spar was 
found fully open, One spring was dskched on each of two of the four Haptwell- 
make ~bssexsahniidt . typ spring loaded (two small c o i l  springs per fastener)  
fasteners which furnish a f lush enclosure with the a i r c r a f t  surface, and a r e  
actuated simply by a moderate press.De of finger and thumbo A s l i g h t  upward 
bend was noted on the outer edge of the door frame corresponding w i t h  the 
position occupied by one of the fasteners with the door closed, indicating the 
possibili ty %hat the door was sprung open while t h i s  one fastener was in  the 
locked position, 

Investigations disclosed tha t  two previous in-flight openings of t h i s  
door on Eastern A i r  Lines Constellations had been reported, and tha t  i n  each 
instance, the manner in which the door latches had released could not  be 
ascertainado Immediately followi=g the f irst  reported incident a ser ies  of 
t e s t s  were made using the same ai rcraf t ,  It was found that the buffeting 
caused by the door being open i n  f l i g h t  could be eliminated by extension of 
flaps, Eastern Airlines took limited action t o  acquaint personnel with the 
consequences of an open hydraulic reservoir access door, however those 
primarily concerned with such a possibi l i ty  - the p i lo t s  - were not informed 
of the circumstances under which 'the buffeting would occ7n, or  of changes 
which could be made in  the in-flight configuratioii t o  eliminate it, 

A s  part of the investigation a t e s t  f l i g h t  was conducted i n  an ident ical  
Constellat,i.on employing the crew concerned i n  the accident, Suitable means 
were provided fo r  select ive release of the fasteners i n  f l igh t ,  With a l l  four 
latches released the t r a i l i n g  edge of the door rose and o sc i l h l ed  i n  the air 
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stream, The open door crea%ed turbulence i n  the wing-to-fuselage f i l l e t  area 
which i n  turn caused the en t i re  empennage to  buffet ,  The induced buffeting 
was so severe tha t  it was not allowed to  continue f o r  more than 30 seconds 
a t  a time, The crew concurred i n  the opini.on tha t  buffeting experienced on 
the t e s t  f l i g h t  was of the same order a s  that  they had exper%eneed previously 
with the subject a i r c ra f t ,  It was found buffeting could be eliminated 
ent i re ly  by the use of 60per cen t f l aps  which changed -the a i r  flow over the 
wing, causing the c r i t i c a l  a i r  spe'ed f o r  buffeting to  be reduced, o r  by in- 
creasing No, 2 engine, 

The mechanic who serviced the a i r c r a f t  a% Newark and the f l i g h t  engineer 
both s tated t h a t  they were posit ive a l l  fasteners were secured pr ior  to  the 
take-off, Examination of the la tches and c o i l  springs on the fasteners  from 
the subject a i r c r a f t  revealed tha t  due to  weakened co i l s  springs very l i t t l e  
pressure was required to  open them., The Efar-LweEP representative advised tha t  
h i s  company was aware of in-fl ight openings resul t ing from use of that model 
fastener on other a i r c r a f t  types, and tha t  as a consequence they had redesigned 
the fastener with a torsion spring i n  place of the c o i l  springs, The new 
design requires considerably more pressure %o actuate and is interchangeable 
with the former design, 

~bintenance records ref lected t h a t  the a i r c r a f t  tms properly cer t i f ica ted  
and a i r w ~ r t h y ~ o n  departure from lJewark, Company records ref lected that the 
p i lo t s  and f l i g h t  engineer were competent and properly cer t i f ica tedo  No 
evidence of malfunctioning of the a i r c r a f t  control system was found during the 
investigation, 

Probable Cause 

The probable cause of this accident was the in-fl ight opening of the 
hydraulic access door, which caused extreme buffeting of the a i r c ra f t ,  and 
resulted i n  the captaints decision to make an emergency landing, 

Note,- 1) Following the accident, corrective action was taken on a l l  Eastern 
Constellations by adding a Dzus f a s t e n e ~  a t  the r ea r  of %he door, 
This fastener was ins ta l led  a s  a posit ive look should external 
forces cause the Hartwell fasteners to  release,  Although the 
e a r l i e r  Hartwell fastener  was considered rel iable ,  it is now being 
replaced with the improved detiigrl, 

2) Following the accident, the Lockheed Aircraf t  Corporation made 
cer ta in  design changes i n  the access door, incorporating improve- 
ments i n  the method of closure, A 1 1  Constellation operators were 
advised of the conditions which could be encountered with the door 
open, and changes which might be made in-f l ightconfigurat ion to 
overcome the buffeting, 

ICAO Ref: ~ ~1172 



Fanadian Pacif ic  A i r  Lines Limited, Doudas C-54A-DCn 
CF-CPC a i r c r a f t a  missing between Vancouver, B o C o  and 
Anchora~e, Alaska en route from Vancouver, B o C o  t o  
Tobo, J a ~ a n  on 21 July 1951, Dept, of Transport, 

A i r  Servicag ~r&ich,  Civil Aviation Division 
Se r i a l  No, 51-35 

A t  1853 hours on 21 July the a f r c ra f t  took off from Vancouver, B o C O p  
on a scheduled f l i g h t  with a crew of six d thirty-one passengers, The air- 
craf t  proceeded on schedule, the last position report  being given at  Cape Spencer 
intersection, B o C o  The last posit ion report  gave the  ETA Yakutat, Alaska as 
2400 hours, No fur ther  communication was received, A t  00.44 hour an emergency 
warning was issued, When the  a i r c r a f t  became overdue a search was undertaken 
by the UoSoAoFo assis ted by the  RoCoAoFo which l a s t ed  u n t i l  31 October, 1951, 
No trace of the a i r c r a f t  or  i t e  occupants hae been found, 

Iaveetiaatfon and Evidence 

Reco~ds show the  a f rc ra f t  t o  have been asrvieeable f o r  f l i g h t ,  No wri t ten 
conffrmation could be obtained t o  ce r t i fy  i t s  ebfrwbrthinees as the  log  books 
containing this ce r t i f i ca t ion  were on board the  a i r c ra f t ,  Suff icient  fue l  
wae on board f o r  the f l i g h t  and the a i r c ra f t  w a s  loaded i n  confomity with the 
Certif2cate of Afrworthinese, 

The p i l o t - i n - c o d  and two other crew members were given a MET brief ing 
for  the  route Vancouver, BoCo - Elmendorf Field, Alaska, Nothing unusual i n  
the weather was expected, The main feature was a depression i n  the Weatern 
Gulf of ALaska with an occlusion moving Northeaet a t  25 mph t o  about150-200 
xnj.3.ea offshore from Cape Spencer - Yakataga, Freezing l eve l  was forecast  at 
9 0  f$ f o r  the  segment of the route between Cape Spencer and Yakataga, Severe 
icing wae not expected, 

The f l i g h t  waa normal t o  Sitka,  The captain was unable t o  contact Sitke. 
and so he gave the  posit ion report  through Yakutat. According to. a report  
from another pi lot ,  who was £lying in the  area, radio conditions irere poor and 
the Yakutat beam waa ewinging considerably a t  the  time of the  disappearance, A 
check of t h i s  beam l a t e r  showed tha t  it waa in i t s  normal position, 

Probable Cwu~e 

A s  no t race  of the aircraft, o r  i ts  occupants has been found t o  date the 
cause of the disappearance has not been determined, 
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c a s  DG6B a i r c r a f t ,  N-37550, 
1 

The a i r c r a f t  departed Chicag~ for  Oafland, California, carrying forty-four 
passengers (including two infants) and a csew of six, While approaching the 
Oakland Municipd Airport f o r  banding, it crashed near the top of a h i l l ,  A l l  
passengers agQa csew ware k i l led  instant ly  and the a i r c r a f t  was demolished. 

The f l i g h t  w a s  cbeared by Approach Control t o  the Newark fan marker on 
the Oakland radio range t o  maintain a t  l e a s t  500 f e e t  above the tops of the 
clouds, A t  0425 the f l i gh t  was cleared f o r  a straight-in approach on the 
southeast course of the Oakland radio range from Newark, A t  0427 the f l i g h t  
reported leaving Newark inbound t o  OaMand, The a i r c r a f t  struck the  r i s ing  
mountainous t e r r a in  at apprsxbately OQ8, 

An eye witneas reported t h a t  it was on a s t ra ight  course, but descending 
just  before impact, The descent was verif ied by the f a c t  t h a t  the  next h i l l  t o  
the south, over which the f l i g h t  passed i s  higher than the one struck, Wreckage 
was dis t r ibuted over an area approximately 164.0 f e e t  i n  length and 900 f e e t  i n  
width, A gasoline w d  grass f i r e  f la red  upon impact, There w a s  no evidence 
found of f i r e  pr ior  t o  impact. 

The main landing gear was extended at  the time of impact and reasonable 
proof ex i s t s  t h a t  the nose wheel waa retracted, or nearly retractedo Wing 
flaps were between the full. re t racted and 30 degrees extended position. A l l  
four engines were producing substant ial  power at  the time 09 impact, Examination 
of propeller blade cuts i n  the ear th and blade index se t t ings  showed t h a t  the 
blades were i n  the forward thrus t  s a g e o  Evidence indicated tha t  ground speed 
was between 225 and 240 miles per hour upon impact, 

Examinatf on of the two ADF (~utomat ic  Direction Finder ) radio receivers 
revealed tha t  the captaints was tuned t o  the Newark compass locator,  with 
volume control approximately one-third ON, function switch on the ADF position, 
and the pointer posit ion a t  253 degrees re la t ive  t o  the heading of the a i r c ra f t ,  
The first off%cer9s receiver was tuned t o  the HayWard compass locator,  the 



function switch was on the ADF position, yointer p:s4c,it~n et ,  23 dagresa r a k t i v e  
to  the a i r c r a f t u s  f i n d  heading, ant3 t h e  volume control was i n  the OFF position, 
With these two low-frequency receivers In use, there was na oihar apparatus 
available t o  receive the Oakland radio range, Although it was not possible Lo 
determine the se t t ing  of the VHF, the switch was i n  the ON posit ion with the 
volume turned t o  betueen one-third and onc-1idf of  f u l l  value, Parto of both 
a l t h e t e r s  were found, the captainos indicating 9.30 f e e t  ( the crash s i t e  was a t  
983 f ee t  MSL), The se t t ing  of the f i r s t  off icer"  alt imeter was 29090 inches, 
which closely approximated the Oakland alt imeter se t t ing  of 29088 inches as 
transmitted to, and acknowledgedi by the f l i g h t ,  

The d i a l  and head of one Master Direction Indicator was locked at a 
mttgnetic heading of about 300 degrees, The card of the magnetic compass 
showed tha t  the heading a t  impact was between 305 and 310 degrees, Detailed 
examination of s t ructural ,  e lec t r ica l ,  radio, and powerplant components revealed 
no evidence of f a i lu re  or  malfunctioning which might have caused or contributed 
to  the accident, 

The weather i n  the San Francisco Bay area was generally of the type 
character is t ic  of t h i s  area during summer, All reports gave cei l ings between 
1 0 0 0  and l 500 fee t  with v i s i b i l i t y  beneath the clouds of s i x  miles or bet tero 
Winds were l igh t ,  l e s s  than 10 knots, and there was l i t t l e  or no turbulenceo 
A s  the f l i g h t  broke out under the s t ra tus  at  about 1 500 fee t ,  downward 
v i s i b i l i t y  was possible, but ground objects and contours were probably d i f f i c u l t  
t o  recognize and ident i fy,  For t h i e  reason, it is believed tha t  weather 
conditfona were closer t o  Instrument Flight Rules (IFR) than VFR a t  the time 
of the accident, Instrument approach procedures for  the Newark area require 
an a i r c ra f t  on an IFR f l i g h t  plan t o  maintain an a l t i t ude  of not l e s s  than 
3 500 f e e t  u n t i l  it has l e f t  Newark inbound t o  Oakland on the southeast course 
of the Oakland radio range, Should the a i r c r a f t  be holding a t  Newark on the 
standard race-track holding pattern t o  the southeast of the radio f ac i l i t y ,  
the minimum 6FR a l t i t ude  would be 4 500 fee t ,  The manoeuvring of the f l i g h t  
i n  the Newask area was ps~bably  a t  some a l t i t ude  between 1 500 and 2 000 f e e t  
throughout the known pattern, Since the f l i g h t  did not cancel i t s  IFR 
clearance and advise Approach Control t ha t  it was contact, nor had it received 
instructions t o  hold, the minimum a l t i t ude  permissible u n t i l  leaving Newark 
inbound t o  Oakland would therefore have been 3 500 f ee t ,  Had the f l i g h t  been 
conducted i n  accordance with the prescribed instrument procedures, t h i s  accident 
would not have occurred, 

A l l  pertinent maintenance records f o r  the a i r c r a f t  were reviewed but 
no itoms were found which would be s ignif icant  or would show tha t  the a i r c r a f t  
was i n  any way unairworthy, 

Company records ref lected tha t  Captain Hedden and F i r s t  Officer Jewett, 
who both held a i r  transport  ratings,  had extensive f l i g h t  experience i n  the 
Oakland-San Francisco area, Captain Heddsn had logged over 400 hours i n  DC-6s 
and Mr, Jewett over 2 8000 Both had sa t i s fac tor i ly  completed t rans i t iona l  
t ra ining fo r  the DC-6B, which has nearly the same f l i g h t  character is t ics  and 
cackpit arrangement a s  the DC-6, 
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Probable Cause 

The Board determined t h a t  the probable cause of t h i s  acoident was the 
f a i lu re  of the captain t o  adhere t o  instrument'procedures i n  the Newark area 
during an approach t o  the Oakland Municipal Airport, 

Note,- Shortly a f t e r  t h i s  accident, United A i r  Lines made cer ta in  revisions 
i n  t h e i r  Fl ight  Operations Manual t o  prevent, i n  so far as 'possible,  the 
recurrence of t h i s  type of accident, A l l  p i lo t s  were instructed that United 
A i r  Lines! f l i g h t s  over the top of an overcast must be conducted i n  accordance 
with I F R  and m u s t  be flown not lower than the CAA approved minimum IFR f l i g h t  
levels ,  The Manual revision fur ther  instructed them t h a t  IFR en-route minimum 
a l t i tudes  shown i n  radio procedure charts must be s t r i c t l y  adhered to, even 
though the f l i g h t  be operating on a clearance of a t  l e a s t  500 f e e t  on top, Thus, 
adherence t o  minimum en-route a l t i tudes  would alwaye be equal t o  or greater than 
an on-top clearance, should the cloud tops be lower than 500 f e e t  below the  
minimum en-route a l t i tudeo  This includes a l t i tudes  prescribed f o r  procec)ure 
turns and those between f ixes  or  markers, P i lo ts  were a l so  directed t o  make 
f u l l  use of the aural range signals during ADF' or holding procedures whenever 
aural s ignals  a re  available, 
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Pan American World Airways, Inc , , Convair 240 Aircraft  IF90662 
crashed on approach t o  landing a t  K i ~ s t o n ,  Jamaica, on 

2 September 1951, CAB Accident Investigation Report 
No, 1-0074, Released l.4 March 1952 

The a h c r a f t  departed from Cmguey, Cuba, fo r  Kingston, Jrumica, carry- 
ing 29 passengers (including one infant) and a crew of four, The f l i g h t  was 
uneventful between Camaguey and Xingston; h e v e r ,  during the npproaoh t o  lando 
a steeply banked tu rn  was made a t  a low a l t i tude  i n  an e f fo r t  t o  a l ign  the 
a i r c r a f t  with the runway, and i n  so doing the r igh t  wing t i p  oontaoted the  
water, The a i ro ra f t  orashed i n  the water about 800 f e e t  short of the approaoh 
end of Runway 16, the  point of intended landing, The passengers and orew a l l  
escaped serious injury, The a i r c r a f t  was denolished by m o t  and oalvage 
operations, 

Xnveati~ation and Evidence 

It was established tha t  a t  1003 the  a i ro ra f t  rep.orted i t s  position t o  
Palleadoes Airport Tower, Kingston, a s  20 miles north and a l i t t l e  l a t e r  wae 
oleared i n t o  the t r a f f i o  pat tern f o r  Runway Uo 'The f l i g h t  aoknowledged t M s  
olearanoe and ahortly thereafter  reported tha t  the f i e l d  was i n  sight,  
F'alisadoes Tower then advised the  f l i g h t  of the presence of a local squall  
between Kingston and the  approach end of Runway &, with heavy r a i n  a t  the  
airport ,  and suggested a l a w  approach, When the a h o r a f t  f i r s t  oame i n t o  view, 
it was just  emerging f r an  the heavy part of the squallo A t  t h l e  time the 
f l i g h t  requested and reoeived permission t o  o i r c l e  the a i rpor t  t o  the  r ight .  
The a i r c r a f t  flew pa ra l l e l  t o  %he runway, and a t  appraximately the runway inter- 
section, turned r i g h t  an8 oontinued around the a i rpor t  t o  a point north west 
of the approaoh elld of Runway 16 and over Engaton Harbour; here it waa 
observed t o  desoend i n t o  the water about 800 f e e t  short  of the runway, A 
motor h o h  f ran  a nearby salvage vessel arrived i n  a matter of minutes and 
took the  survivors ashore, The wreokage floated f o r  a short time, then sank, 
leaving only a par t  of the t a i l  group and one wine;  v i s ib le ,  

Ini t ia l  oontaot with the water resulted i n  the  r igh t  wing being to rn  
f rm the fuselage a t  the wing root, an8 the noae seotion and oookpit struoture 
breaking o f f  a t  the f ront  entranoe doar frame looated on the  r igh t  side of 
tho fuaelaga, Thia nose seotion went t o  the bottom i n  20.088 f e e t  o f  water, 
however the captain and oolpi lot  were able t o  extrioate themselves. Before 



the fuselage became f u l l y  suhnerged, a l l  passengers e i ther  made t h e i r  way 
forward in to  the  water through t h e  opening created by the  missing nose section, 
or back and out through the emergency rear  door, The wrecked a i r c r a f t  sank i n  
about 24 f e e t  of water with the  outboard half of the l e f t  wing, the  l e f t  
s tabi l izer  and elevator, the r u d d e ~ ,  and the ugper po r t i  on of the ve r t i ca l  
s tabi l izer  reAmining above the surface of the water, 

Salvage operations eventually recovered the  ma j or par t  ion of the wreck- 
age, Those par t s  not recovered consiotec of the  r igh t  engine, much of the  
r ight  nacelle, apprmimately two-thirds of the rig11t wing including a section 
between the fuselage and the nacelle, apprcotfmately one-half of the r i g h t  
flap, and appraxhately one-half of the r i g h t  aileron, Among the items of 
immediate in t e res t  recovered were two of the  four  r igh t  f l a p  tracks and car- 
riages (Nos, 1 and 3 )  and the  r i g h t  engine nose section with the  propeller 
attached, These indicated, respectively, t h a t  the r i g h t  f l a p  was extended 
t o  the 33' posi t ion and the r i g h t  propcsfler was i n   la^ pi tch a t  the  moment 
of impact, It was a l so  determined tha t  tho l e f t  f l a p  was extended t o  the  
33' posit ion and the  l e f t  propeller was i n  low pitch,  A thorough examination 
of all par ts  recovered f a i l ed  t o  reveal any evidence whatever of malf unct i  on- 
ing of the a i r c r a f t  or any of i t s  components, 

From the  testimony of the captain and co-pilot, it would appear t h a t  
the f l i g h t  never entered the  s q w U  area on i n i t i a l  approach t o  the  a i rpor t .  
Several passengers, however, s ta ted  that  the  a i r c r a f t  passed through heavy 
r a i n  on t h i s  i n i t i a l  approach, Furthermore, the  a i r  t r a f f i c  controller on 
duty at  the t h e  s tated that a t  1005 he requested the  f l f g h t 8 s  posit ion and 
was advised t h a t  it was jus t  cmfilg over the r idge and had the c i t y  i n  s ight ,  
The controller fur ther  s ta ted t h a t  a few minutes l a t e r  when he had the  a i r -  
c ra f t  i n  s ight  it was then apprcgtimately one-ha.W n f l e  away and was jus t  
breaking through the  heavy part  of the  squal3, which was aver the end of 
Runway l.4, 

The testimony of the captain disagreed on several very important points 
with tha t  of the co-pilot, u s  t a  what occurred between the  time the a i r c r a f t  
rol led out on t o  f i n a l  and the impact with the water, furthernore the i r  ver- 
sion of the l a s t  plmse of the f l i g h t  i s  i n  general confl ic t  with the  testimony 
of a11 ground witnesses interviewed and. with statements submitted by several 
passengers, The following is quoted from the co-pUotBs statement, "The 
f i n a l  then entered, co-pilot stopped turning and called f o r  f u l l  f l ap ,  Run- 
way was ahead a.d st a f a i r l y  steep angle, Power was then reduced t o  
approximately 28 ins ,  mercury, Co-pilot checked airwpeed a t  120 knots and 
a l t i t ude  a t  400 f ee t ,  I-Ie then looked across t o  the  captainss  s ide of the 
a i r c r a f t  and checked the  parer Upon checking t h e  runway again, t he  co- 
p i l o t  noticed tha t  the a i r c r a f t  had entered a r i g h t  spf ra l  descent. Attempt 
was made t o  rigli t  the  a i r c r a f t  with ailerons and elevator, No abnormal 
control pressures were f e l t  by the co-pilot, The captain noticing the co- 
p i l o t D s  d i f f icu l ty ,  attempted t o  holp r ight  the a i r c r a f t ,  The a i r c r a f t  
continued t o  descend and entored tho water r igh t  w f q  f i r s t , "  
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When asked the  approximate angle of r ight  bank a t  the moment of impact 
with the water the co-pilot s ta ted  "45 t o  50 degreesn. When asked how far from 
the approach end of Runway 14 did he make his turn on t o  f ina l ,  he replied 
"1 500 f e e t n o  The co-pilot  fur ther  s ta ted tha t  no attempt was made t o  reduce 
power, which a t  the time was 2 600 RF'M and 28 ins .  of mercury, before s t r ik ing  
the water. The a i r c ra f t  was closely aligned with the centerline of Runway 14 
extended and a survey showed tha t  when it sank, the nearest par t  of the 
a!-rcraft was 798 f e e t  from the  end of the  runwayo 

When the captain w a s  asked i f  he concurred with the co-pilot as  t o  the 
a t t i tude  of the a i r c r a f t  just  before s t r ik ing  the water, he replied, "Well, 
I donDt  concur wi th  h i s  a t t i t ude  there. I assumed it was i n  a more l eve l  
position -- just  before contact when I eventually got on the controls, a s  I 
say, the aileron had been a t  f u l l  t r ave l  - f u l l  t r ave l  had been accomplished -- 
and there was no bringing the rigiit wing up, and the only other recourse w a s  
t o  f l a t t e n  it, which we accomplished with the remaining back pressure". ihen 
asked how f a r  from the approach end of Runway 14, the turn-on t o  f i n d  w a s  
s tar ted,  he replied "in the neighbourhood of 3 000 fee t ,  possibly more, because 
w e  were t rave l l ing  a t  the r a t e  of 125 lmots there, and we efided up, I believe 
a t  800 f e e t u ,  

Both the captain and the co-pilot were i n  substant ial  agreement that :  
the a l t i t ude  when turning on t o  f i n a l  was between 400 and 500 f e e t  and the  
a i r  speed was 120 knots; l i g h t  ra in  was encountered, and the wind-shield wipers 
were turned on; v i s i b i l i t y  was not res t r ic ted  between the f l i g h t  and the  airport ;  
and no turbulence was encountered during any portion of the landing approach, 

Assuming the s i tua t ion  a f t e r  turning on t o  f i n a l  t o  be as described by 
the co-pilot - airspeed 120 knots, a l t i tude  400 fee t ,  1 500 f e e t  from the 
approach end of the runway - a descent of approximately 7 000 f e e t  per minute 
would have been required t o  put the a i r c ra f t  i n to  the water 800 f e e t  short  of 
the runwayo I f  we take the captainus description of the s i tua t ion  -- air 
speed 120 knots, a l t i t ude  400 fee t ,  3 000 fee t  from the approach end of the  
runway -- a descent i n  excess of 2 200 f e e t  per minute would have been required 
t o  put the a i r c r a f t  i n to  the  water a t  the point of impact, These estimates 
are  based on a constant airspeed of 120 knots, however, both the captain and 
the co-pilot s ta ted tha t  there was no reduction of power during the descent; 
therefore, i f  t h e i r  description of the s i tuat ion is accepted, the speed during 
such a descent would have been considerably i n  excess of 120 knots. It i s  
d i f f i c u l t  t o  reconcile the r e l a t ive ly  l i g h t  impact forces sustained by the 
a i r c r a f t  and the comparatively minor resu l t s  of the accident with e i the r  of 
these ra tes  of descent. 

Seven of the ground witnesses were part of the  crew of a salvage 
vessel operating approximately 1 500 f e e t  from the scene of the accident. 
By the nature of t h e i r  occupation, these men are  well qualified t o  judge 
distances, speeds, a ~ ~ d  u ~ g l e s .  Their testimony was i n  general agreement 
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that the a i rcraf t  was i n  an almost continuous descendling turn from the down- 
wind leg un t i l  impact with the water, and that  the bank was steepened during 
the f inal  portion of the turn t o  l ine  up with the runway. Altitude estimates 
for the approximate point where th i s  increased bank began range from a mini- 
mum of 60 fee t  t o  a maximum of 200 feet,  

One of the witnesses, a former naval aviation metalsmith who was standing 
in  the motor launoh that  l a t e r  picked up the survivors, stated, I" saw the 
plane approach from the SW and as the plane passed the end of the r u n w a y  she 
started almost a 40045O bank t o  r ight  descending slowly a t  the same time, When 
the plane was off the end of the runway and s t i l l  i n  a turn she seemed t o  
s l i p  r ight  wing down toward the water, When the r ight  wing h i t  the water the 
bank was l e s s  than 40° almost 100 bank, The r ight  wing h i t  f i r s t ,  then the 
landing gear hit af'ter she had skipped a l i t t l e  b i t ,  then the nose h i t  the 
water", This estimate of the afrcraft18 at t i tude a t  impact coincides with the 
captain's testimony that  he believed the a i rcraf t  a t  impact was much closer 
to  level than was estimated by the co-pilot, Several of the passengers stated 
they thought a landing had been made on the airport u a t i l  they saw water 
coming in to  the aircraft.  

Probable Caws 

The probable cause of th ie  accident was the ser iow error i n  judgement 
and piloting technique on the part of the co-pilot and the fa i lure  of the 
captain t o  recognize the error and take over the controls in sufficient time 
to  take corrective action, 

ICAO Ref: A R ~ ~ O  
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United A i r  Lines, Inc,, Boeinp Model 377, N-31230 aircraft, 
crashed on 12 September 1951 near Redwood C i t y p  California, CAB 
Accident Investigation Report No, 1-0089, Released 17'iJ1ine:1952 

Circumstances 

The f l igh t  departed San Francisco a t  0942 operating as Wnited Trainer 
7030n. Clearance was issued for  local  f l ight  under VFR confihed t o  a 100-mile 
radius from San Francisco and under 10 000 feet, The f l igh t  proceeded t o  
Oakland where Oakland tower approved a sfnulated Instrument Landing System 
approach; t h i s  and a missed approach procedure were performed, The f l igh t  was 
advised of a delay due t o  t raf f ic  and the pi lot  decided t o  return to  San Francisco, 
A t  1039 the f l igh t  was cleared for  an ILS approach t o  the San Francisco Airport 
but did not acknowledge, The controller heard the a i rcraf t  make an unreadable 
ca l l  on 121,9 megacycles,, and instructed the f l igh t  t o  l i s t e n  on 1l9,lO The 
f l igh t  was further instructed t o  hold VFR and stand by, The frequency change 
was accomplished and the pi lo t  again requested permission to  make a simulated 
US approach, This request was granted, with instructions t o  report upon 
leaving the U S  outer marker inbound, This message was not acknowledged, No 
emergency ca l l  was received from the aircraft,  A t  approxfmately 1046 the 
a i rcraf t  abruptly dived from low alt i tude and crashed just offshore i n  San 
Francisco Bay, near Redwood City, California, The three occupants - two pi lo ts  
and a f l igh t  engineer - were killed, Bnd the a i rcraf t  w a s  demolished upon 
impact. 

Jnvest i~at ion and Evidence 

Witnesses estimated v i s ib i l i ty  from 2 4 2  t o  3 miles, with haze and am%, 
Their attention was attracted to  the aircraft by the *popping* of an enginep 
and the fact  that  the a i rcraf t  was flying lower and slbwer than usual, 

Several f l igh t  t e s t s  were made t o  investigate theories of a i rc ra f t  or 
engine malfunctions which could have caused or contributed t o  the accident. It 
was found that  i n  addition to  the usual method of increasing power through 
throt t le  advance a power surge could be induced without advanciq throt t les  by 
closing the master electr ical  power switch and merspeedfng the propellers 
through use of the propeller controllerso 

Since nearly one-quarter of the wreokage could not be recovered, con- 
clusive examination for mechanical or electrical fa i lure  could not be madeo 
Examination of recovered material, which included the pertinent parts of the 



major components of the a i r c ra f t ,  Aneluding the control. system, revealed no 
indication of mecha&@d fa i lu re  or  malfunctioning, f i r e ,  malibnctionfng of 
the fuel or e l ec t r i ca l  systems, or  air col l iafon with any object. There were 
no indications of fat igue f a f lu re  of any blade, and evidence indicated tha t  
all propeller blades were secure i n  the hub bar re ls  upon impact. 

The alt imeter was s e t  at 29,9l inches; the last aet t ing given t o  the 
f l igh t  (but unacknowledged) was 29,'78 inches, The direct ional  gyroacope read 
255 degrees. 

Weather conditions a t  time of the accident were: cei l ing W i m i t e d  with 
only residual strat- clouds at  about 1 000 f e e t  i n  some sections of the Bay 
area, visib%lity - 2 t o  3 miles, haze and smoke, 

The compqy, crew and a i r c r a f t  were properly cer t i f icated,  There wae 
no evidence t o  indicate  the a i r c r a f t  was not airworthy a t  take-off, 

The fl%ght path during and following the  turn  near Redwood City, shows 
that  control wae normal, ssince there were no e r r a t i c  masoeuvpes pr ior  t o  the 
dive, However, the stall. could have rseulted Prom a f a i l u r e  or  malfunction in 
one of the control systemso 1Pn analysis of the sfmubated f l i g h t  path shows 
that  there was not suf f ic ien t  a l t i t ude  fo r  the  a i r c r a f t  t o  have made an abrupt 
turn, thus placing it on the 250-degree heading along which the wreckage was 
strewn, 

  he f ac t  t ha t  Noo 4 propeller was found feathered, with no indication of 
malfunctionfng i n  No, 4 or other engines gives godd cause to believe tha t  t h i s  
configuration was the r e s u l t  of a simulated emergency given a s  par t  of the 
f l igh t  tee t ,  

It is evident tha t  the ah-craft  struck at a sharp angle since the  wreckage 
wae confined t o  a very small  tirea. 

Engines Nos, 1, 2 and 3 were developing power a t  the time of fmpact. 
The landing gear was extended and wing f l aps  were down10 degrees at  t h e  of 
impact. 

The Boeing Model 3'67 was cer t i f ica ted  with spoi lers  ins ta l led  on the 
inboard leading edges of' the wing between the inboard engines and tke fuselage, 
i n  order t o  meet stall requirements fo r  cer t i f ica t iono The addbition of spoi lers  
r e su l t s  i n  cer ta in  problems in f ly ing  technique during take-off and landing, 
b-tit the a i r c ra f t  gives adequate stall warning and its s t d l  chasaeteristfce a re  
normdo The spoilere present a problem in, angle of--attacks if unduly increased 
(as during flare-out pr ior  t o  landing), the a i r c r a f t  a g h t  e t a l l  a t  t h i s  
c r i t i c a l  a l t i tude,  or  if kept too high during the take-off run, maximum effect ive 
Lift would not be obtained, 
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Concurrent with the several phases of investigation, a group of United 
Air Lineat engineers and safety specialists was organized to study the problem 
under the direction of the General Manager of Engineering, The primary ques- 
tion concerned the reason for the flightus descent from 1 700 feet, or above, 
to the approximately 300 feet reported by the witnesses, and subsequently, the 
crasho 

Numerous hypotheses were advanced as to the reasons for voluntary and 
involuntary descent of the aircraft, HoVever, no hypothesis was accepted. 

The aircraft was in approach configuration and air speed would have been 
relatively low, The flight path pattern and observations of witnesses 
definitely indicate that the stall was the cause of the accident, However, 
the evidence available does not permit a definite determination of the cause 
of the stall, 

Probable Cause 

The probable cause of this accident was an inadvertent stall at a low 
altitude from which recovery was ngt effected, 

ICAO Refs A R / ~ O ~  
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No, 16 

DC-1 F-BBDD Aircraftp made a forced landing 
a t  Casablanca (Morocco) on 12 September 1951, 

The a i rcraf t ,  en route Casablanca-Dakar, crash landed i n  an open f i e l d  
6 km, SSW of Casablanca - Cazes aerodrome, There were no serious in jur ies  t o  
passengers or crew although the a i r c ra f t  was seriously damaged, 

Investigation and Evidence 

The DC-4 took off from Casablanca Cazes a i r f i e ld  a t  U58 hours, The 
take-off was normal, The aircraf't was i n  the  climb configuration with 
V i  = 150 mph and a t  an a l t i tudeof  3 '700.feet when suddenly the  intake pressure 
of No. 3 engine rose from 34 t o  40 inches with the revs remaining a t  2 250, 
An attempt t o  operate the thr&t le  was ineffective and the p i l o t  decided t o  
return t o  Casablanca manwhile instructing the engineer t o  feather the engine, 
In  sp i te  of several attempts, during which the propeller overspeeded, the  
propeller of No, 3 engine would not feather, Aa the a i r c r a f t  was rapidly 
loosin hei h t  the  p i l o t  instructed the engineer t o  apply maximum continuous 
power f MET0 f t o  engines 1, 2 and I+, No, I+ engine did not respond and contin- 
uedto show 2250 RPM with intake p~essurtt  of 110 inches, The speed of the air- 
craf t  dropped t o  130 mph and-the r a t e  of descent increased t o  400 t o  500 f e e t  
per minute. Fuel was jettisoned and the f laps  lowered t o  15O, but the aircraft 
was unable t o  reach the aerodrome The p i l o t  crash landed the a i r c r a f t  (land- 
ing gear retracted) i n  a f i e l d  6 kilometres from the runway, 

Examination of the engine controls established t h a t  the turnbuckle gear- 
box of the upper cable of the th ro t t l e  was no longer i n  i t s  proper place, and 
tha t  therefore the t h r o t t l e  plate  which was held i n  the Mfu l ly  open" position 
byarefeace spring, could not be operated from the cockpit, No trace of the 
brass locking wire was found i n  the couplings, but it was noted tha t  the f i r s t  
three w e a d s a f t h e  two control cable couplings showed signs of having been 
stripped, 

Subsequent examination of the feathering controls and the various acces- 
sor ies  re la t ive  t o  the feathering mechanism showed no malfunctioning. There- 
fore,  the cause of the overspeed and the reason f o r  the inab i l i ty  t o  feather  
No, 3 engine propeller were not determined, 

Examination and t e s t  of No, 4 engine showed no faul t s ,  A f l i g h t  check 
i n  similar conditions t o  tha t  experienced by the crashed a i r c r a f t  was under- 
taken with the following resultso- 



The difference i n  ra te  of climb when Noo 3 propeller i s  feathered 
and when it is windmilling a t  Vi = 150 is approximately 250 fee t  per 
minute (engines 1, 2 and 4 being a t  ma%imum continuous power (M,E~T~o , ) )  

The difference i n  ra te  of climb between &off" and onn when No, 3 
propeller is windmilling, is negligible (engines 1, 2 and 4 a t  (H;E.T,o,)) 

With Noo 3 engine windmilling and Noo 4 engine &,2 250 reporno 
( 1  and 2 being a t  M.E~T.O.), the a i rcraf t  retains a s l ight  positive ra te  
of clfmbo 

For an a i rc ra f t  speed V i  = 150 mopoho8 the rotational speed of .the 
windmilling propeller lir2'25O ropomo 

The ra te  of descent and the.piloting conditions with engines 3 and 
4 reduced, follow very closely the pattern noted on the F-BBRD. 

In  short8 the second f l i gh t  has shown tha t  the characteristics of 
the four power-units at the mamsnt when Noo 3 engine was switched off 
(altitude between 3,700 and 3 000 feet), wem as follows: 

Engines 1 and 2: MET0 power 
Engines 3 and 48 propellers windmilling 

The foregoing t e s t  showb beyond doubt Chat Noo 4 e n g i b  ha8 be'- rjindi 
milling probably from the moment NO. 3 engine iras switohed off . 

The crew was preoocupied wlth the Noo 3 engine propeller and thought 
that the power given by NO, 4 engine was -samewhere between aclimb* and WPIIETP, 
ae was ahown on the engine speed 'indicat;or.(g 250 roperno) and the intake prew 
awe  gauge (about 40 inches) which i n  f ac t  only showed the engine ra te  result- 
ing from the windmilling of the propeller, and the intake pressure given by 
the ca3npressor0 

The engines were not equipped with a ooupfe measuring device which. would 
have immediately shown the absence of powero 

It appears that  the fai lure of No, 4 engine was probably caused by the 
simultaneous switching off of engines 3 and 4; the proximity of the two 
awitches may have lead t o  thei r  being operated siwiltaneoualy i n  a c r i t i c a l  
momsnt . 

In  ahort, the necessity fo r  the p i lo t  t o  land the a i rc ra f t  i n  a f i e l d  
was due t o  a lack of power on Noo 4 engine, reprulting from a probable error  
i n  manipulrrtion by the engineero 
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I n i t i a l  cause (asce~tained) 

Ineffectiveness of the throt t le  control of No, 3 engine, due t o  the 
fact that the cable operating the throt t le  p i lo t  became disconnected, 

Contributory Cause 

Overspeed on No, 3 engine and inabil i ty t o  feather the propeller for  
undetermined reasons. 

Lack of power on No, 4 engine due probably t o  a manipulating error 
(switches disconnected on engines 3 and 4 simultaneously). 

Amravatina Cause (ascertained) 

Forced landing caused by the absence of power on engines 3 and 4, and 
by the drag resulting from the windmilling of the corresponding propellers, 
which produced a sinking speed of 400 t o  500 fee t  per minute, 

f CAO Ref: AR/221 
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No, 17  

Eastern A i r  Lines Inc o ,  Douplas DC-4, N-75L15, damaped 
when landina a t  M i a m i ,  Florida on lL .  September 1951, CAB Accident 

Investigation Report 130, 1-0081, Released 22 April  1952- 

Circumstances 

The f l i g h t  origigated in Boston, Masso, on 1 3  September 1951, i t s  des- 
t ina t ion  being Miami,  Florida, Stops were scheduled at  New York, Washington, 
D O C o ,  and Jacksonville, with routine a i r c r a f t  and crew change at New York, 
On leaving Jacksonville the gross take-off weight was 54 671 pounds (within 
allowable weight l i m i t  - 65 705)~ The f l i g h t  was routine u n t i l  landing, 

When approximately 200-feet past t he  approach end of the runway, a 
normal landing was made on the main landing gear wheelso The a i r c r a f t  then 
t ravel led a considerablh distance during which the landing gear was observed 
t o  r e t r ac t  causing the  a i r c r a f t  t o  s e t t l e  on i ts  fuselage'and s l i d e  t o  a stap. 
A f l a sh  f i r e  in No, 3 engine nacel le  was soon extinguished, No in ju r i e s  were 
sustained, 

Investigation and Evidence 

Although the crew stated t h a t  the landing gear control lever  was placed 
i n  the W y  down position and was not moved again, it is probable t h a t  a f t e r  
landing t h i s  lever  was inadvertently moved upward instead of the  f l a p  control 
lever ,  This must have occurred when wing l i f t  was still  present and there 
was insuff icient  weight on the landing gear s t r u t  t o  actuate the landing gear 
control lever  safety la tch ,  This i s  substantiated by the  manner i n  which the 
actuating cylinder rods were pa r t i a l ly  retracted, 

Tests made subsequent t o  the  accident showed tha t  the  landing gear 
mechanism =d hydraulic system were capable o f  f'unctionihg in a normal manner. 

The crew stated during approach they observed the green warning l i g h t s  
t o  be on and since the  landing gear functioned properly a r t e r  the accident it 
can be assumed t h a t  a t  t ha t  time the gear was down and locked, 

The a i r c r a f t s s  maintenance records were reviewed and these indicated 
t h a t  normal inspections and maintenance had been performed, All  airworthiness 
direct ives  had been complied with, 
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All switches were i n  the OFF position* The carburetor mixture controls 
were a t  idle cutoff position and the carburetor air controls were in the cold 
position, The main auxiliary f'uel and the fuel  cross-feed valves were off; 
and the hydraulic f lu id  by-pass and hand pump valves were closed, The emer- 
gency brake pressure gauge registered a normal1000 psi and the hydraulic 
system pressure gauge registered a normal1200 psi  - cowl flaps closed, pro- 
peller controls m forward, f lap  indicator and f lab  lever full down, landing 
gear lever down and the landing gear lever sblenoid safety pin the safe 
lock position, and the landing gear warning l igh t  switch a t  the bright position, 

Probable Cause 

The inadvertent moving of the landing gear control lever upward durhg 
the landing rol l ,  caused the landing gear t o  retract ,  

ICAO Ref: A R ~ G ~  
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Rock? Mountain Air Showe. Inc,, Tim aircraft .  Model N 2T-1, 
N-36308 (Exmrimental) crashed attemrrtf np slow-roll a t  
F lw le r  Airmrt,  Colorado on 15 Sevtemher 1951; CAB. 

Accident Investigation Report No, d-UWQ Released 
3 Januam 1952 

Circumstances 

The community of Flagles, Colorado, engaged pocky Mountain Air Shows, k c , ,  
t o  stage an air showo An nApplication fo r  Certificate of Waivern was submitted 
t o  the CAA Aviation Safety Agent via the manager of Flagler Airport, A waiver 
was issued by the CAA who incorporated i n  the cer t i f ica te  the folluwing special 
p~ovisions applicable t o  the conduct of the air shows 

1) No ai rcraf t  engaged i n  operations under the terms of th ia  
cer t i f ica te  of waiver sha l l  be flown toward, over or within 500 fee t  
horizontally of the spectators, 

2) Flight v is i td l f ty  must be a t  l eas t  three miles dwing acrobatic 
fldghts, 

3) No acrobatic f l ights  shal l  be conducted at b e e  than 500 feet  
vertically and 2 000 fee t  horizontally from any cloud farmation, 

4) A standard cbeed  f i e ld  sigtml (large w4 te  X)  shall be pro- 
minently displayed on the landing area at a l l  times when the air meet i s  
i n  progrees~ This signal shal l  be of rufficient eiae t o  be readily seen 
and read from an al t i tude of 3 QOO feet  above the landing mea, 

5 )  Adequate provisions sha l l  be made fo r  the parking of autamobiles 
and visi t ing a i rcraf t  within definite prescribed areas, so loaated as  t o  
preclude any aircraf t  operation, under the terma of thia cer t i f ica te  of 
waiver, toward, over, or within 500 feet  horizontally of euah areas, 

6) Adequate provisions shal l  be made for  the proper control of 
spectators t o  insure that  they will r d n  within the prescribed areas a t  
a l l  times when the air meet is  i n  pTogreeso 

7) A physical barrier shal l  be provided t o  define the boundaries of 
the epectator areas and t o  ass is t  polfcing pereonnel t o  confine spectators 
within such areaso 
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8 )  A suitable s E g d  shall  be provided t o  i nform a11 participants 
(both i n  the air and on the ground) that  the air show has been halted, 
i n  case such action should become necessary, 

9) The air show shal l  be immediately halted i f  unauthorized persons 
enter the o#erations area, or i f  fo r  any other reason such action i s  
necessary i n  the in teres t  of safety, 

10) A representative authorized t o  act for  the air meet management 
shal l  be immediately available a t  operations headquarters a t  all times 
while th,e air meet is  i n  progress, 

U) A deadline, readily visible t o  the participants, shal l  be 
provided t o  insure the minimum spacing betiween spectators and partici- 
pating a i rcraf t  as  shown i n  special provision Nurnber 1, above, 
(NOTE: Runways or other clearly defined l ines  of dbmarcatiob i f  suitable 
(suitably) located, may be utilized for  (for) this purposej; 

12) *or t o  the begiqning of the air meet all p i lo t s  participating 
shal l  be thoroughly briefed on a l l  qpecial f i e ld  rules, manner and order 
of events, and k l l  provisf ons of t h i s  cer t i f ica te  of waiver, 

13) AU acrobatic mmoeuVr:bs shal l  be completed 500 or more fee t  above 
the surcace of the ground, 

U) All pogramnied f l igh t s  shal l  be parallel t o  and/or a t  leas t  
500 f ee t  horizontally from the spectatpr area, 

The day of the air show the CAA representative flew t o  Flagler and 
asce~tained that  the provisions of the waiver relat ive t o  g r o w  safety measures 
had been met, A t  a 0  appraximately the subject aircraft  arrived south of the 
f ie ld  a t  approximately 500 fee t  and flew north toward the south-north runway, 
laying a smoke t r a i l  as it approached a t  an estimated altitude of 150 feet ,  A t  
a pdint opposite the south end of the hangar3 and while direct ly over the south- 
north runway, the a i rcraf t  s tarted a slow rol la to  the r ight ,  Its horizontal 
distance from the spectatorsQ roped-off area was aboutllOO feet ,  Upon reaching 
the inverted position, the nose of the a i rcraf t  dropped and the l ine  of f l igh t  
was altered t o  the r ight  approximately 30 degrees towards parked automobiles 
and spectatorso The pilot'waa co~plet ing hi@ r o l l  when the l e f t  w i n g  struck 
the ground and the a i rcraf t  crashed in to  spectartors and automobiles, The 
accident resulted i n  the death of the pilot and 19 persons on the grout&, and 
serious injuries t o  10 others, A number of vehicles were extensively damaged, 
and the a i rcraf t  was demoUshed, 
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Investigation and Ekidence 

The incompleted slow r o l l  that  resulted i n  this accident was started a t  
an altitude variously estimated a t  about 150 feet ,  and was improperly executed 
inasmuch as the a i rcraf t  l o s t  altitude while invested and slipped in to  the 
ground when the r o l l  was nearly cwpleted, Well qualified witnesses, including 
two CAA agdnts confirm t h i s  i n f m a t i o n ,  

Examination of the aircraft  wreckage indicated that  immediately a f te r  the 
l e f t  wing t i p  struck the ground, the nose of the d r c r a f t  struck a number of 
automobiles, parked three deep, and continued along the two outer rows for  about 
125 feet ,  The aircraft  disintegrated aqd its parts were strewn along the 
I25 fee t  over a width of about 40 feet,  The engine and its attached propeller 
had been carried away with the engine mount and front bulkhead of the fuselage, - 
Propeller blade distortion indicated that power was be iw developd a t  the 
time of impact; the propeller was i n  l o w  pitch, The pilot  was wearing a para- 
chute-and had his safety belt  fastened, The safety bel t  had pulled both of 
i ts anchors from the fuselage, structure, 

Investigation disclosed no evidence of any fa i lure  of the a i rc ra f tOs  
structure, controls, or powerplant prior t o  impact, ' The rudder trim tab was 
se t  about 10 degrees t o  the l e f t ,  The right elevator t r i m  tab was found i n  
the 30 degree "upn position, The glue bonds connecting the rear  bulkhead of 
the fuselage t o  the longerons and fuselage skin were examined minutely, 
Although some deterioration of the glue bonds was noted i n  th i s  area, there 
was no indication that  this condition had resulted i n  any malfunctioning of 
the a i rcraf t  prior t o  the accident, 

The subject aircraft  was a two-place open land monoplane bui l t  i n  1942, 
In June 1950 it was overturned on the ground during a windstorm with resulting 
damage t o  the propeller, vert ical  s tabil izer  and rudder, Following repairs 
the owner had a 300 horsepower kcomfng engine f nstalled i n  place of the 
original 225 horsepower Continental, The %coming engine was not carburetted 
fo r  inverted f l ight ,  Two days prior to ' the accident it was certificated i n  
the experimental category fo r  nBdnibition Flights, @and was t e s t  flown by 
the a i rcraf t  and engine mechanic (and pilot)  who had supervised the instal la-  
tion of the Ilycoming engine, He pronounced the f l igh t  characteristics-ae 
satiafactory, adding that  it was necessary t o  carry a sl ight  amount of 'kp" 
elevator t r i m  t o  offset nose heaviness, however, no acrobatics were performed 
during t h i s  t e s t  flight0 

The day prior t o  the accident the subject pi lot  flew the a i rcraf t  i n  
question, Ground witnesses saw h i m  do a number of manoeuvres, not including 
slow rol ls ,  and also saw h i m  " fa l l  out of a loop" as if the loop had been 
performed improperly, Later the aame day the aircrqft  was again flown by a 
third pi lot  who went through a number of manoeuvres including slow rol ls ;  he 
stated that  the aircraft08 performance was satf&actory, 
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The subject #lot was a fieute~mant i n  the USAF and records showed his  
recent military f w n g  had been i n  bmbess; there appears t o  be no record of 
his having flown small a i rcraf t  acrobatically for  a considerable time, His 
total  piloting t i m e  was 2 500 hours fa various types of mflftaay and c i v i l  
aircraft, He held a comsnescial pi lot  cert if icate,  currently effective on the 
day of the accident, with several ra t f  ngs, including the appropri ate one for  
the Emm aircraft ,  Although th i s  cert if icate authorized him t o  f l y  c i v i l  
aircraft, United States Air Force Regulations require a military pi lot  t o  
obtain permission from his C o d n g  Officer t o  f l y  other than milftary air- 
craft, The pilot  had not obtained this permfesi on, 

Evidence indicates that  the p i l o tu s  only experience with the subject 
aircraft, prior t o  the f l igh t  from Denver t o  Flagler, was some 30 minutes on 
the dey before the accident, Evfdence also indicates that  he had intended t o  
practice acrobatics while en-route from Denver t o  Flagler, but there i s  no 
evidence whether he did so or not, Investigation disclosed that  the a i rcraf t  
experienced mechanical d i f f icul t ies  ( o i l  leak) accounti ng fo r  i ts  l a t e  departure 
for Flagler where it was due prior t o  lSOP eo that  the pi lot  could have a f i n a l  
briefing, 

The show promoter tes t i f ied  that  he admonished the pi lot  about adhering t o  
the 500 foot minimum alt i tude fo r  the conclusion af all acrobatics and the 
500 foot minimum horizontal distance from the s p c t a t o r  area as w e l l  as the 
necessity of landing a t  Flagler, f a r  briefing, @or t o  the start of the show, 
The pilot  of a sailplane, also pmticipating i n  the show, however, contradicted 
the show pomoterQs testimony by asserting that  he had been instructed by same 
that i n  the event of arriving l a t e  at Flagler he was t o  go in to  his act 
immediately, which he did, The pilot  of the subject a i rcraf t  likewise started 
acrobatics immediately on arr ival  a t  Flagless 

The probable came of thie accf dent was the p i l o t  O s loss  of control. of the 
aircraft  during an attempted slow r o l l  closer horizontally t o  the spectators and 
a t  an altitude lower than that  specified i n  the waiver i n  u t te r  disregard of the 
safety of persons and property on the ground, 

-,, 
Note,- Subsequent t o  the acoident the CAA announced a new policy under 

which cert if icates of waiver of the air tpafffc rules will be issued for  air 
races, air meets and similar aesonauti cal dtsmonstlrations only when i t  i s  shown 
that  such act iv i t ies  w i l l  contribute directly t o  the advancement of, and pubUc 
confidence in ,  aviation, Under the new policy, cert if icates of waiver w i l l  not 
be isrsued for  such events as acrobatics not under direct  radio control provided 
by the cert if icate holder, delayed parachute jumping, dog fighting, crazy flying, 
intentional aircraft  crashee, and e i r n i k  unusual and hazardous types of a i rcraf t  
operation, 

ICAO Ref: ~./166 
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Peninsular Air Transwrt , Curtiss A-C-L6D. Aircraft 
N-74,689 crash landed a f te r  take-off from Midway Ai r~o r t ,  

Chicwo, on 16 September 19510 CAB Accident 
Investigation Report TJo , 1-0069, Released 29 February 19 52, 

Tl~e a i rcraf t  carrying 49 passengers and a crew of 4 proceeded t o  take 
off from Midway Airport, It became airborne a t  about 100 or  105 m,p,h,, but 
sr;multaneously it experienced a complete loss of power from the l e f t  engine, 
The landing gear was immediately retracteds and since corrective action proved 
of no avail the l e f t  engine was switched off and its propeller feathered, 
The a i rcraf t  s tarted a sl ight  turn to the l e f t  and began t o  lose altitude, 
therefore a crash landing was made in a stretch of open land near the airport,  
36 of the 49 passengers and the 4 crew members were injured in varying degrees. 
The a i rcraf t  was extensively damaged, 

Investiaation and Evidencg 

It was ascertained that following take-off the l e f t  engine started 
misfiring,then commenced backfiring, The Captain placed the l e f t  mixture 
control in the 3.U-rich positions without effect  so he then turned off tile 
l e f t  engine03 r ight  magneto, The engine continued t o  f i r e  erratically, the 
Captain put the magneto switch back on both magnetos, the engine then l o s t  
all i ts  power, and i t s  propeller was feathered, In  the meantime the cO-pilot 
informea the Chicago tower that  the f l igh t  had an engine "out" and was re- 
turning to  the airport, i n  reply to  which the a i rc ra f t  was cleared t o  land 
on any n m w e y ,  

Evidence ind-~cates that the a i rcraf t  climbed slowly on i ts  right engine 
t o  an d t i t u a e  of about 150 to  200 feet ,  The Captain stated that  a t  th i s  
point he believed that  the right engine was losing power, The a i rc ra f t  con- 
tinued to tun gradually t o  the l e f t ,  with airspeed never more than 110 mopoh, 
and sometimes as low as LOO mopoh, The direction of f l igh t  was now a t  about 
90 degrees to the l e f t  of the take-off direction and al t i tude was being los t ,  
Over the edge of a sizeable stre-tch of open land a t  an al t i tude of about 
75 feet, the Captain decided to  crash land, He cut the power on the r ight  
engine, nosed the a i rcraf t  down, quickly flared it out, and landed exception- 
ally hard with landing gear and flaps retracted, .The severity of contact 
broke both engines completely free of thei r  mountso The a i rcraf t  rode over 
both engines, bounced several, times and s l i d  to  a $topd 
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Damage to the aircraft consisted of the tearing free of both engines, 
the crushing in of the bottom of the fuselage from impact and sliding over 
the ground, and the tearing of the undersides of both wings from riding over 
their respective engines. There was no indication of any failure of the 
aircraft's structure or any df'unctioning of its controls prior to the 
crash landing. Within the cabin there was no extensive damage, A few 
safety belts were broken and a few seats had failed at their attachments, 
The left propeller was found to be in the feathered position, There was 
evidence of a small ground fire at a broken oil line ~f the right engine, 
which appeared to have been self-extinguished, 

It was established that the day prior to the accident following 
take-off from Covington en route for Midway Airport, Chicago, malf'unction- 
ing of the Left engine had been experienced. This trouble manifested 
itself by intermittent misfiring, and was corrected by the use of full-rich 
mixture, On arrival at Chicago the aircraft was taxied to a repair station 
where the following morning it was discovered that the rear spark plug of 
No. 12 cylinder was gone and its lead wire burnedo The spark plug, with 
its threads badly burned was found in the engine cowling, The threads of 
the plug bushing had been partially burned away, A top was run into the 
bushing to clean the threadso A new spkrk plug was then installed and 
screwed in place more firmly than usual, A new lead to the spark plug was 
also installed, and a small leak in the hydraulic system was repaired, The 
engine was run up several times with power settings of 30 inches of mani- 
fold pressure and 2 000 RPM, It performed to the satisfaction of mainte- 
nance personnel and the aircraftfs captain whereupon the service manager, 
a certificated mechanic, approved the worko 

Investigation centered on, first, the mechanical condition of the 
powerplants, particularly in regard to their ignition systems, especially 
that of. the left engine, and second, the actual take-off weight of the air- 
craft. Spark plugs of the left engine were removed and examined, Apart 
from some impact damage d l  appeared to be normal, with the exception of 
both plugs from No, 12 cylinder, The front spark plug gave indication of 
having run hotter than n o d ,  The rear spark plug (the new one instaled 
on the day of the accident) was burned away for three-eighths of an inch 
of the circumference of its shell and the burning extended, decreasingly, 
for seven-sixteenths of an inch from the inner end, Eight threads of this 
spark plug were partially filled with material from the bushing3 it had 
fused to the plug. Of the four shell electrodes, one had melted and 
another had fised to the center electrode; all, four had been subjected to 
extreme heat, This spark plug was damaged in the same manner, but to a 
lesser degree, as the spark plug that cane out during the flight to Chicago. 

Cylinders of the left engine were removed and examined. N1 appeared 
to be normal, with the exception of No, 22, Its intake valve showed sims 
of abnodly high temperature, and its piston evidenced high operating 
temperatures in the portion adjacent to the rear spark plug. The interior 
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of No, 12 intake pipe showed conclusive evidence of backfiring and torc,hing 
into the induction system, The cylinder i t se l f  showed burning of three cool- 
ing tins adjacent to  the rear spark plug, and the hner  threaas 01  he rtru 

spark plug bushing were burned away with only traces of the root areas of 
the threads remaining unburned, 

It i s  probable that  the spark plug failed during the higher power 
settings with the i r  higher pressure and temperature, induced when the en ines 
were run up t o  fliLl take-off conditions (approxo -52 inches and 2 700 RPM 7 , 
during the take-off i t s e l f ,  A s  a considerable portion of the thread of the 
plug was burned away, and as the great majority of the mating surface of the 
spark pluggs bushing had been burned away, it is  apparent that there had been 
insufficient metallic contact between the spark plug and its bushing to  allow 
the spark plug to cool su$ficientlyo Such a aondition would readily result  
in the overheating of the spark plug tb such aa extent that  two of its four 
shel l  electrodes melted, one f'using t o  the center electrode* The physical 
and thermal effects of this condition aould cause the spark plug t o  ac t  as 
a point of heat concentration sufficiently hot t o  f i r e  inaoming fuel simul- 
taneously with the opmiing of the intake valve, The condition of the interior  
of the cylinder, the intake valve, and the intake pipe a t t e s t  to th i s  having 
happened, 

Both magnetos of the l e f t  engine were examhedo On the r ight  magneto 
it was found that  about one half of the center high tension rotor contact 
was missing, and tha remainder was badly h e d o  This condition could not 
have contributed to or  augmented the fai lure of No. 12 rear spark plug, in- 
asmuch as th i s  magneto f i r e s  the front plugs, However, the fact  that  the 
magneto was defective could we13 have caused some power loss  entirely apart 
from the fa i lure  of the rear spark plug. The mating high tension contact 
i n  the magneto cover was about 60 per cent eroded and shaped to a point, 
The Left magneto displayed no a b n o d i t y  that could have caused it to  mal- 
fhnction, No significant i rregulari t ies  were found in any of the other 
accessories of the l e f t  engine, 

With regard to  the right engine, all spark plugs appeared t o  be n o d  
and nothing significant was found in any of the other engine accessories, 
except in  th i s  enginens right magneto, Its center high tension rotor con-. 
t ac t  was broken and lying in the bottom of the rotor:cup and bore evidence 
of abnormal, heat as result  of a r chgo  The mating high tension contact i n  
the magneto cover was completely eroded, It is possible that  the condition 
of the r ight  magneto of th i s  engine could have been instrumgntal i n  causing 
a certain emdl loss  of power* 

According to the Weight and Balance Manifest, the a i rcraf t  was loaded 
within the maximum allowable gross weight of 45 000 pounds and the center 
of gravity was within specified limits, Howeverp the amount of fuel ~lhown 
t o  be aboard was 670 gaUons, and th i s  figure was in error, The a i rc ra f t  
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' l e f t  Miami the previous day with 1,000 ga.llons of fuel and 337 gallons were 
added a t  Covington. Based on f l i g h t  time &d on normal f i e 1  consumption, 
the f l ight  should have used 1-062 gallons between Miami and Chicago, The 
difference between 1 337 and 1 062 is 275. As 722 gBUo~11s were added at 
Chicago* the t o t a l  fuel at time of take-off was 997 g&as. The manifest 
showed 670 gallons. The difference is  327 gallons which lrp0ul.d weigh about 
1 962 pounds. If 100 pounds of fuel are discounted t o  caver run-up and 
taxiing tfme..at Chicago, plus increased fue l  consumptior due to  running the 
l e f t  engine in auto-rich mixture between Covington and Chicago, it w i l l  be 
apparent that  the take-off weight was approximately 1 860 pounds more than 
the maxirmrm allowable of 45.000 pounds. 

probable Cam 

The probable cause of this acoident was the poor Wobnique used by the 
pilot  in taking off at too low an airspeed to maintain single engine f l ight ,  
followed by a.critica3. lass of power fl.om %he l e f t  engine, and subsequently 
a par t ia l  Loss of power from the r ight  e w e ,  conditions w h i c h  were aggravated 
bg the effects of the overloado 

-LY,  

Note.- As a resul t  of this aooident, the Adnlnlstrator of Civil A e m  
nautios Zild 'the following charges of viblations of the 'Civil Air Regulations 
againat the d ~ c r a f t ~ s  captain: 

a) That the a i rc ra f t  W a s  operated a t  a gmsa weight 3n excess 
of that  authorized in  Ate alrworthbess oert if ioate end the prerr- 
scribed operations Zimltationa canta,lne(i the reh ,  8nB at a weight in 
excese bf the maximum t.&e-off weigh% for aaid a i ~ b r a f t  for the 
elevation of Chicago Midway &porte 

b) Operating the subjeot airoraft  In a bareless and r9ck9ck9e~8 
manner Bo as to  endanger the lives and property of othelr'a. 

The CAA &so brought ohargee againet the servioe manager of the re- 
pai r   tati ion for  violating those Civll Air Reguhtiane relat ive t o  repairs 
affecting airworthiness. 

ICAQ Ref r A R ~ W  
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Queen Charlotte Airlines Limited, Consolidated PBX-5A a i r c r a f t ,  CF-FOQ, 
crashed in to  Mount Benson, Vancouver Island, B o C 0  

whilst  on a non-scheduled f l i g h t  on 17 October 1951. 
Dept, of Transport, A i r  Services Branch, Civil  Aviation Division, 

Rewrt  Noo 51-38 

Circumstances 

The a i r c r a f t  l e f t  Kildala, B o C e  a t  1532 bound f o r  Vancouver carrying 
twenty passengers and a crew of three, A t  1733 the a i r c r a f t  reported over 
Sullivan Bay and gave its ETA Vancouver as 1840, A t  1825 the EllA Vancouver 
was revised' t o  1903 on account of strong south-east winda, The next and last 
radio transmission reoeqved was a t  1848 when the a i r c r a f t  reported it was 20 
milea west of Vancouver at 2 000 f e e t  and requested olearance t o  the Tower 
frequency. A t  approximately 1855 hours the a i r c ra f t  crashed into Mount Benson, 
A l l  occupants were k i l led  and the a i r c ra f t  was destroyed. 

Investigation and Evidence 

Immediately pr ior  t o  the accident, the a i r c r a f t  was seen i n  the v ic in i ty  
of Wellington, B o C o  by a number of witnesses (almost, simultaneously) who s ta ted  
tha t  the a i r c ra f t  was f lying a t  approximately 500 f e e t  above the ground I n  r a i n  
and i n  the base of o r  immediately below cloud, and heading toward Mount Benson, 
which rises t o  3 366 f e e t  and is si tuated 41/2 miles west of Nanafmo, A t  
approximately 1855 hours, the a i r c r a f t  was heard by witnesses t o  s t r i k e  the  
mountain and, although t h e i r  vision was obscured by cloud, the glow from the 
resul t ing f i r e  was seen, 

Mount Benson r i s e s  steeply t o  a peak 3,366 f e e t  high and the  actual point 
of h p a c t  of the a i r c r a f t  was 1 600 f ea t  ASL. The flight path of the  a i r c r a f t  
jus t  pr ior  t o  the  accident was 225O To,detemined by broken snags about 60 t o  
70 f ee t  i n  height, One large snag about 16 inches i n  diameter and approximately 
200 f e e t  from the f i n a l  crash was broken off and the r igh t  wing, crumpled, was 
found nearby. The a i r c r a f t  struck a rock w a l l  which was almost ve r t i s a l  and 
then f e l l  back onto a narrow ledge approximately 1 5  f e e t  below, Examination of 
the  wreckage indicated t h a t  the  a i r c r a f t  struck the  face of the mountain i n  an 
inverted positiono 

Examination fa i led  t o  disclose any evidence of m a l ~ c t i o n f n g  of the 
airframe, engines or  controls, though the l a t t e r  were so badly burned a s  t o  
offer  no r e l i ab le  informationo The a i r c ra f t  log  books were not found and are  
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presumed t o  have been destroyed, It was determined tha t  the a i r c r a f t  had 
adequate fuel on board f o r  the fl ight and tha t  it had been Loaded i n  conformity 
with the requirements of the  Cert i f icate  of Airworth%nesa, The crew were 
properly cer t i f icated,  

, The forecast issued by the Vancouver Di s t r i c t  Aviation Forecast office, 
v d i d  from 14004200 hours indicated tha t  a general lowering of cloud base 
was expected with frequent ceilings of &00 f e e t  i n  the area of Vancouver I s lc ld ,  
It was established tha t  the la$est  Meteorological Information was not obtained 
by the captain before taking off on the south bound t r i p ,  A t  the time of the 
acafdent eye-witnesses s ta ted t h a t  i n  tha t  v ic in i ty  the cloud base was ,!+DO t o  
500 feet ,  one witness who was about a00 f ee t  fur ther  up the mountain s tated 
that there was fog down in to  the  t rees ,  Heavy r a i n  was also reported, It is 
to  be noted furthermore tha t  the  accident occurred at  1855 hours which i s  one 
hour and s i x  minutes a f t e r  o f f i c i a l  ~ i g h t ,  

Recapitulation of the  f l i g h t  showed tha t  when the a i r c r a f t u s  posit ion 
was reported ae 20 miles west of Vancouver at 2 000 fee t ,  it must actual ly  have 
been i n  the vfcidt..y of 18 miles west t o  northwest of Nanabo, This is confirmed 
by the a l rc raf tgs  having been ereen over the southern par t  of Namfno a t  1855 just  
before the  crash, It would appear therefor'e.that through a mvigation er ror  the 
l igh t s  of Nanajmo were mfstaken by the crew f o r  those of Vanc~uver and tha t  the 
a i r c ra f t  turned t o  the r igh t  t o  avoid passing over what they beifeved t o  he 
Vancouver. 

Probable Cause 

The probable cause of t h i s  accident w a s  the continuuncs of  the f l i g h t  VEX 
a t  night under condition8 of resstrfcted v i s ib f l i t yo  Whilst it cannot be 
determined conclusive~y, it i e  probable tha t  through a navigation error  the 
p i lo t  mistook NanAimo f o r  Vancouver, This may have been precfpitated by 
inadequate pre-fl ight preparation in that  the  l a t e s t  Meteorological Information 
was not obtained by the p i l o t  before taking off  on the  south bound f l igh t ,  

ICAO Ref: ~ ~ / 1 7 5  
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No, 21 - 
Noorduvn Norseman VI, CF-BTH a i rc ra f t ,  craehed while landina at 

Red Lake, Ontario. on 22 October 1951, Dent. of Tranarmrt, 
A i r  Services Branch, Civil  Aviation OivEsion, Ser ia l  No, 5x032 

Circumstances 

In  the  l a t e  afternoon, 22 October 1951, a Public Transport p i l o t  took off  
from Red Lake, Ontario f o r  McDowell Lake, Ontar io.  This f l i g h t  was normd, 
However, on the return t r ip ,  on i t s  f i n a l  approach-to-land, the navigation 
l i g h t s  of the  a i r c r a f t  were seen and reduction in-power was heard. Then an 
unusual noise followed by a burst of power was heard, which i n  turn was 
followed by the  power being turned off and the thud, a s  the a i r c r a f t  crashed 
in to  the  water and rock8 i n  a* semi-inverted nose-down position, The p i l o t  was 
ki l led  and the  a i r c r a f t  destroyed, 

JnveBti~at ion - and Evidence 

The a i r c r a f t  had a Cer t i f ica te  of Airworthiness f o r  day f lying only, 
Night f lying f a c i l i t i e s  a r e  not provided at Red Lake, Ontarib. "Night" as 
defined i n  the  A i r  Re@;ulations onmmenced a t  Red Lake at  1742 houra CST and 
the accidant occurred between 1840-1850 hours CSTo 

An approach-to-land had been made over the  highest ground in the v ic in i ty  
and the  a i ro ra f t  had oollided with tall t r ees  before Impacto 

Frobable Cause 

Due t o  the  continuation of a day VFR f l i g h t  in to  the  how8 of darkneaa 
the p i lo t  had t o  t r y  a night landing without proper f a c f l i t i e s  and i n  60 doing 
h i t  tall t r ees  which caused the  aircraft t o  araah in to  the  watero 
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B-7D1 CF-GUD, crash landing xa;jxr Burko s Fal l s ,  Ontario, 
on 30 Octabor 1951, Dept, of !Transport, Air Services Branch, 

C i v i l  Aviation Division, Report NO, 51-40* 

Circumstances 

The d r c r a f t  was en route from Muskoka Airport t o  North Bay, Ontario, 
carrying one passenger and the p i lo t ,  In  the v ic in i ty  of Burkss Falls,  Ontario, 
the a i r c r a f t  l o s t  d i rec t ional  control and corrective action being of no avai l ,  
an immediate forced landing was attempted through t r eeso  The passenger received 
f a t a l  in jur ies ,  the p i lo t  minor in ju r i e s  and the a i r c r a f t  substant ial  damage. 

Investigation and Evidence 

It was ascertained tha t  when about 2-1$2 miles south of Burk" Fal ls ,  the 
a i r c ra f t  commenced a gradual turn t o  the right,  of i t s  own accord, which f u l l  
l e f t  rudder f a i l ed  t o  stop, During the turn  height was l o s t  and it was noted 
that  the indicated engine and rotor  speeds were l e s s  than n o d  for l e v e l  
f l i gh t ,  On opening the t h r o t t l e  the engine speed reading increased and then 
began t o  decrease again, The a i r c r a f t  was then put i n t o  power-off auto-rotation 
f o r  a forced landing, Directional control was regained immediately and a forced 
landing attempted through the t rees ,  A flare-out was made just  above the t r ees  
and an attempt made t o  hold the tail  down t o  absorb the shock of the f i r s t  
impact and thus protect the occupants, The a i r c ra f t  was found i n  an inverted 
position about f ive  minutes a f t e r  the crash with the p i lo t  s t i l l  strapped i n  
h i s  seat,  The p s s e n g e r B s  seat  be l t  was unfastened and he was found about 
4 f e e t  from the wreckage, 

The a i r c r a f t  had been ce r t i f i ed  as airworthy and there was no evidence of 
malfunctioning of the airframe or controls, The investigation disclosed tha t  
the t a i l  ro tor  gear box pinion shaf t  had f a i l ed  as  a r e s u l t  of fatigue during 
f l i g h t  thus caualng the loss  of directional. control and making a forced landing 
necessary, The p i lo t  was properly cer t i f icated,  

bobable Cause 

The probable cause of t h i s  accident was the fa i lure ,  due t o  fatigue, of 
the t a i l  ro tor  gear box pinion shaft  during f l i g h t ,  

ICAO Ref: ~~/176 



78 I C  A0 Circular 31-AN126 

No. 23 

S,O, - 30 .F-OAIY Aircraft ,  runway accident a t  Orly ong 30 October 1951. 

Circumstances 

The r igh t  main undercarriage l eg  retracted suddenly while the a i r c r a f t  
was on a take-off run a t  paris/0rly airport ,  The r igh t  wing struck the ground 
and slewed the a i r c r a f t  round i n  the opposite direction, Fire  broke out i n  
the cargo hold but a l l  passengers and crew were safely evacuated, The a i r c r a f t  
and cargo were about 8% destroyed, 

Investigation and Evidence 

After clearance was given t o  the a i r c ra f t  f o r  take-off, the a i r c r a f t  was 
l ined upon Runway 2 1 w i t h  i ts nose wheel se t  on the take-off Une0 The 
th ro t t l e s  were opened gradually and the a i r c ra f t  began i t s  normal take-off 
along the centre l i n e  of the runwayo In the p i l o t s s  words, "the a i r c r a f t  
covered apprdmate ly  150 metres, engines were a t  2 700 repom; manifold pressure 

inches; airspeed not more than 75 miles per hour, Just a s  the f l i g h t  engineer 
was synchronizing the propellers a very loud explosion was heard and jus t  about 
the same time the starboard wing l i s t e d  heavily towards the ground, A bumping 
was f e l t  on the r ight  s ide and the a i r c ra f t  swerved t o  the right!,; 

The a i r c ra f t  l e f t  the runway and came t o  a s t a n d s t i l l  facing i n  the 
opposite direction, Although the th ro t t l e s  were closed, engine switches and 
the master switch switched off and the f u e l  valves closed, the engines continued 
t o  operate a t  f u l l  t h r o t t l e  and only heavy spraying with CO2 succeeded i n  stop- 
ping them, 

Evacuatios. of the passengers, which began immediately the a i r c r a f t  had 
come t o  a stop, was carried out rapidly i n  sp i t e  of the f a c t  t ha t  it was impos- 
s ib le  t o  fully open the  r ea r  entrance door which remained stuck 1/3 open, 
Shortly a f t e r  the a i r c ra f t  stopped, f i r e  broke out i n  the lower hold but was 
rapidly brought under control by the airport  f i r e  brigade, 

hamination of the damaged a i r c ra f t  showed tha t  the r igh t  landing gear 
leg  had retracted, Statements by the crew confirmed tha t  a l l  three green 
indicating l i g h t s  were on when seen just  before the a i r c r a f t  began t o  swerve 
t o  the r ight ,  &amination of the actuating equ ipen t  of the r ight  l eg  indicated 
the following : 



a) Elec-trical controls were operative ur,d thore was no evidence of 
any sudden switcMng of the e l ec t r i ca l  current t o  the r ight  l eg  e lec t ro  
valve which could. have causcd sudden r e t s ~ ~ c t i o n ,  

b) The dovice for proventing retract ing on tho ground was i n  the 
p r o p r  o p r a t i n g  position, 

c )  Extensive tost ing fa i led  t o  indicate any fa i lu re  i n  the 
hydraulic system, 

It was established tha t  tho c a u e  of the continued operation of the 
engines a f t e r  t h ~  accident was tho cutting of a number of c i rcui t s ,  controls 
and conduitis by f lying fragments of the p r o p U e r  blades thereby rendering 
ine;t'fdctive any action by the p i lo t  or f l i g h t  mechanic t o  stop the engineso 

The reason f o r  the roar  exit door jaming i n  the l/3 opn position was 
the offset t ing of the hinge system of the rear door caused by d is tor t ion  of the 
fuselage consequent upon the accident, 

The cause of the f i r e  i n  the hold was the burning of the fuselage sheeting 
by the exhaust of the r ight  engine, the k h a u s t  acting as a blaw-torch, igni t ing 
clothes and goods i n  the hold and hydraulic liquid spi l led  from broken l ines,  

Probable Cauae 

The cause of the sudden re t rac t ion  of the r ight  l eg  of the main laading 
gear could not be determined, 

ICAO Ref : ~ ~ / 2 2 2  
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United Air Lines, Inc, , DC-3A a i rc ra f t  11-1'7109, crashed on t raining f l i g h t  
northeast of Stapleton Air Field, Denver, Colorado, 4 December 1951. 
CAB Accident Irivestiaation Report, No, 1-00966 Released 16 M a y  1952, 

Circumstances 

The a i rcraf t  departed Stapleton Air Field on a t raining f l i g h t  at 0655, 
on 4 December 1951, carrying a crew of three, The 0628 weather conditions 
were cei l ing - 15 000 fee t ,  v i s i b i l i t y  25 miles, wind - northeast U, knots, 
No radio contacts were made by the a i r c ra f t  a f t e r  departure time, It was 
cleared f o r  a t rainibg f l igh t  of four hourst duration within a 25-mile radius 
of Denver, Upon departure, the a i r c ra f t  load, i n  addition t o  the crew, was 
820 gallons of gasoline, f u l l  o i l  tanks, 650 pounds of sand ba l las t  t i e d  down 
i n  the rear  baggage pit, The load was p r o p r l y  dis tr ibuted with re la t ion  t o  
the aircraf t ' s  center of gravity and the 22 910-pound.gross weight a t  take-off 
was within allowable limits, Witnesses reported tha t  a t  between 0720 and 0725 
the a i rcraf t  was seen t o  s t a l l ,  enter a spin, and s t r ike  the ground i n  a diving 
a t t i tude  before recovery was effected, The three occupants were k i l led  and 
the a i r c ra f t  was demolished, 

Investigation and Evidence 

The f l i g h t  was made fo r  the purpose of a general review of terms taught 
a t e t h e  Denver Training Center, When f i r s t  observed the a i r c r a f t  was f lying i n  
a northwesterly direction, One or more bursts of power were heard, accompanied 
by a black puff of smoke from each engine, The a i r c r a f t  then s ta l led ,  entered 
a spin making two or more revolutions before diving i n t o  the ground. One 
witness s tated tha t  tho aircrapt  struck the ground vhile diving a t  an angle 
approximately 600 below the horizontal with the wings h o s t  level,  United Air 
Lines conducted t e s t s  i n  order t o  estimate the a l t i tude  a t  which the a i r c r a f t  

I 

I entered the spin, Results showed tha t  the a i r c ra f t  was apprcnrimately 8 200 f e e t  
I above MSL or 3 200 fee t  above the terrain,  Prior t o  entering the spin con- 

siderable,alt i tude, perhaps even 800 febt ,  was l o s t  after power had been applied. I During the t e s t  f l i g h t  f u l l  power application a t  2 700 r p  was necessary t o  
simulate the sound heard by the witnesseso 

Wreckage indicated tha t  the a i r c ra f t  struck the ground i n  a s teep dive, 
The fuselage forward of a point four f ee t  behind the main cabin door was 
demolished, Aft of t h i s  point, i t  was s e v e r e b  dis tor ted and crushed, A t  
impact the landing gear was extended and f laps  were one-half down, All control 
systems were thoroughly checked but there was no evidence of malfunction or 
f a i lu re  prior t o  impact, 



Fosi t ions  of controls could not be considered indicative of t h e i r  poai- 
t ians pr ior  t o  impact due t o  sever i ty  of i rnpxt  and complete destruction of the 
cockpit : 

Radio equipment was severs ly dmaged , The high frequency transceiver 
was set on Cllanr~sl, 8 , 3  322,5 mialocycles ; t he  VIE' transceiver was s e t  on 
Channel. 8, or  126~7 megacycles, A barograph was ins ta l led  but no information 
could be obtained from the film which was exposed when the unit was broken by 
impact, Thsre was no evidence of overheating or f i r e ,  

The l e f t  and r igh t  propellers were s e t  a t  a position f ive  degrees above 
the lov pitch stops, No evidence was found of excessive heat or in terna l  part  
failure i n  e i ther  engine and both were developing power a t  impact, The air- 
craf t  was properly cer t i f ica ted  and requirements of a l l  applicable CAA ai r -  
worthiness direct ives had been accomplishedo Company and crew were also 
cerdtificated, 

Prior t o  the accident ground instruct ion was not given t o  trainees i n  
spin recovery on DC-3 type a i r c ra f t  and no f l i g h t  instruct ion i n  spins can be 
given i n  the DC-3 type a i rc ra f t ,  since it is  placarded against intent ional  
spins, Subsequent t o  the accident, students a t  the Center have received ground 
instruction on the spin character is t ics  and spin recovery techniques applicable 
t o  the DC-3 a i rc raf t ,  

During the investigation and public hearing, information was developed 
re la t ive  t o  the  stall and spin character is t ics  of the DC-30 

Testimony of eyewitnesses indicates conclusively tha t  the a i r c ra f t  
entered a spin a t  approximately 3 200 f e e t  above the te r ra in ,  The Denver 
'I'raining Center curriculum prohibits spins although it includes practice i n  
approaches t o  a s t a l l ed  condition except tha t  a ircraff  s r e  not brought t o  a 
fu l l  s t a l l  and allmanoeuvses of this nature are t o  be performed between 
8 000 f e e t  and 9 000 f e e t  MSL, Since no evidence was found of f a i lu re  or 
malfunctioning of the a i r c r a f t  it must be concluded tha t  t h i s  spin was entered 
inadvertently, The f a c t  tha t  partial recovery was effected before impact i s  
further  substantiation t h a t  there was no fa i lu re  or malfunc$ioning of the 
a i rcraf t .  

From the r e su l t s  of spin studies made by the NACA on t h i s  type of air- 
craf t ,  which indicate tha t  an a l t i tude  loss  of appraximately 3 000 f e e t  w i l l  
occur before f u l l  recovery can be effected, it is apparent tha t  the spin i n  
this instance was entered a t  an a l t i tude  too low t o  permit recovery from the 
dive, although rotat ion was stopped , 

Probable Cause 

The probable cause of t h i s  accident was an inadvertent spin a t  an 
a l t i tude  too low f o r  recovezy, 

ICAO R e f :  ~ ~ 1 1 9 8  
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Swissair, DC-4, HB-ILO crashed due t o  a f a i l e d  - 
overshoot owra t ion  on' I,!+ Decimber ' 1951;-at 

Schiphol Airport, Amsterdam, The. Netherlands, 
(Special Aircraft  Accident Bulletin,  Series 

1952: No, 2, NFPA) ,' 

Circumstances 

This a i r c ra f t ,  a DC-4, HB-ILX) operated by Swissair was making an ILS 
approach i n  dense fog a t  Schiphol Airport, Amsterdam, on 11, December 1951, 
The crash occurred at 1757 (GMT) due t o  a f a i l ed  overshoot operation. A 1 1  
twenty occupants of the  a i r c r a f t  escaped, 

I n v e s t i ~ a t i o n  and Evidence 

The craah landing occurred i n  ploughed clay ground and the a i r c r a f t  
touched ground some 650 feet outside the boundary of the airport .  A t  the  time 
of i n i t i a l  impact both the l e f t  and r igh t  wings were severed and the hu l l  came 
t o  r e s t  i n  a di tch some 328 f&% from the point of first bipact. The high speed 
impact ( ~ 0  mph) separated the wine structures from the fuselage, the l a t t e r  
skidding some 328 feed; beyond the point of f i r s t  impact, Thus the  greatest  
percentage of the 1.200 gallons of gasoline aboard burned a t  a distance from 
the occupied portion although the fuselage was gutted due t o  the entry of 
flames through the  wing root,  

F i r e  was instantaneous with the impact and entered the fuselage through 
the  wing roots although the major s p i l l  and f i r e  was, by v i r tue  of the wing aev- 
erence, some distance from the hul l ,  A t r a i l  of f i r e  connected the separate 
sections; some 1 2 0 0  U.S, gallons of gasoline were aboard, Eighteen persons 
escaped unaided and unhmt, one (a stewardess) suffering major burns when she 
f e l l  in to  the d i tch  where f u e l  was burning, All. passengers were able t o  
evacuate through the normal (rear) e x i t  door although some of the crew escaped 
through the navigakion dome and cockpit dndows. 

Crash trucks a t  the a i rpor t  had been on an a l e r t  s t a tus  because of bad 
v i s i b i l i t y  conditions and were immediately dispatched by the A i r  Traff ic  Center. 
Three crash trucks and two ambulances responded, The exact accident s i t e  could 
not be seen by the tower but the correct location was radioed t o  responding 
equipment emoute. Arrival near the scene was therefore delayed (8 minutes 
t o t a l  time), although t h i s  was of no consequence as  f a r  as rescue was concerned 



ICAO Circular 31-A~/26 83 

as the passengers and crew had already escaped, The crash trucks could not 
approach the wreckage closely because of a trench running pa ra l l e l  with the 
ditch i n  which the fuselage cme t o  r e s t ,  On a r r iva l  both the fuselage and 
wing sections were burning and extinguishment could not be secured f o r  1 hour 
and 15 minutes, 

Both premixed and "pick-up" f ~ a m  solutions were employed, The crash 
trucks carried a t o t a l  of about 1 900 gallons of water and an additional 
1.800 g a l l o ~ ~ s  was supplied from an a i rpor t  hydrant about 3 000 feet d i s t a ~ t  a 

The report  secured f ~ o m  the loca l  f i r e  authori t ies  indicates tha t  a t o t a l  of 
l40.000 l i t r e s  of a i r  foam was used and t h a t  " in  view of the circumstances, 
we are of the opinion tha t  t h i s  f i r e  was extinguished i n  the best possible 
way". A t o t a l  of 11 f i r e  f ighters  were available, 

Probable Cause 

The crash occurred due t o  a f a i l ed  overshoot operation, 

ICAO Ref: A R / ~ U  
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No, 26 

Miami Airline Inc, , G46F a i r c ra f t .  N-167814, 
an irreEtular a i r  ca r r i e r  crashed short ly  a f t e r  take-off 

from Newark,. No J o  Airport on 16 December 1951, CAB 
Accident Investigation R e ~ o r t  NO, 1-0100. Released 

13 April 1952, 

Circumstances 

The a i r c r a f t  arrived a t  Newark following a non-stop f l i g h t  from Fort 
Smith, Arkansas on 15 December, During t h i s  5-1/4 hour f l i g h t  there was no 
reported malf'unctioning of the a i r c r a f t  or i ts powerplants except f o r  both 
cabin heaters being inoperative, A CAA approved repair  s ta t ion  a t  Newark 
was instructed t o  repair  the heaters, Next morning one was believed repaired 
but the a i r c ra f t  was not t e s t  flown t o  prove it, 

The a i r c r a f t  was serviced on the morning of the  16th. The l e f t  engine 
required f ive  gallons of o i l  and the r igh t  engine, ten gallons t o  bring the 
individual tank t o t a l s  t o  34 gallons each, 767 gallons of fue l  were also 
added. The a i r c r a f t O s  centre of gravity was within prescribed l imi ts ,  Take- 
off weight was 117 pounds/ over the prescribed maximum of 48 000 pounds. A 
f l i g h t  plan signed by p i l o t  and co-pilot specified VFR (visual Flight ~ u l e s )  
d i r ec t  f l i g h t  a t  a cruising a l t i t ude  of 4 000 f e e t  t o  Tampa, Florida. 

After loading, both engines were run up, The r igh t  engine was run up 
longer than the  l e f t  and smoke was seen continuously coming from tha t  engineo 
This smoke was described as *bhiten, *greyn, and *l ightn in colour. A t  1502 
the f l i g h t  was cleared f o r  take-off, leaving the ground a t  1503. The landing 
gear was retracted, A t  t h i s  point tower personnel saw a t r a i l  of white amoke 
coming from the r igh t  aide of the a i rc raf t  and the supervisor fearing a f i r e ,  
pressed the a i rpor t  crash alarm button. The tower advised the f l i g h t  t o  land 
i n  anyway possible, and cleared it back t o  the  f ie ld .  T h i s  was not acknowledged, 
The a i r c r a f t  continued f o r  approximately 4 miles slowly gaining a l t i t ude  t o  
approximately 800-1 000 fee t .  Black smoke and flame were seen coming from the 
underside of the r igh t  nacelle as the landing gear war lowered. The a i r a r a f t  
s ta r ted  a gradual l e f t  turn banked at approximately 10 degrees. A t  a point 
2-1/11 miles from Runway 6 and a t  200 fee t  altitudei the l e f t  wing dropped downward 
vert ical ly ,  with' the r igh t  wing coming ver t ica l ly  upward and the a i r c r a f t  f e l l  
with l i t t l e  forward speed, s t r ik ing  a roof, a brick building and plunged a few 
f e e t  ahead t o  the bank of the Elizabeth River. The wreckage was i n  an inverted 
position, pa r t i a l ly  submerged i n  shallow watero A severe gasoline f i r e  developed 
but was soon extinguished, All 56 occupants were k i l l ed  and the a i r c r a f t  was 
destroyed by impact and f i r e o  
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Investigation and Evidence 

Impact with the g r ~ u n d  was with the nose and l e f t  s ide of the a i r c r a f t  
and a t  a s teep angle of descent, Layouts and reconstructions were conducted 
a t  Newark Airport and the Pacific Airmotive Corporation at Linden, New Jersey 
Airport 

The f i r e  damage was then carefully studied, It was of two types: 

1 )  f i r e  in f l i g h t ;  

2) f i r e  a f t e r  jmpact, 

Fire in f l i g h t  was confined t o  the r ight  nacelle whereas f i r e  a f t e r  impact 
was widespread. In-flight f i r e  under apparent heavy draf t  burned i t s  way 
through the closed doors of the right-hand wheel well, burned an area some 
eight inches in diameter on the outer surface of the right-hand t i r e  and 
continued backward destroying numerous pieces of seaondary structure. The 
relat ively small burned area, on the t i r e  tread is accounted f o r  by the f a c t  
that the r igh t  wheel was well below the path of flame a f t e r  the  wheels were 
extended, However, the extension of the ,gear allowed the f i r e  f r e e r  entry t o  
the wheel well which damaged the numerous fuel,  o i l  and hydraulic l ines ,  a l l  
of which were behind the  f i rewal l  shutoff valves, Fire  l e f t  the s t ructure i n  
the v ic in i ty  of the  nacelle t a i l  cone a t  the r ea r  spar, This in-flight f i r e  
l e f t  a t e l l - t a l e  t ra i l  of small burned and molten metall ic objects on the ground 
more or l e s s  under the f l i g h t  path f o r  a distance of 4 miles back from the 
impact s i t e ,  Flith the  exception of two pieces of cowl f l a p  structure,  these 
recovered objects came from a f t  of the firewall ,  showing t h a t  a f i r e  a l so  
existed aft of the f i rewall  i n  f l i gh t ,  Examination of the wreckage disclosed 
that  the  r igh t  wing did not separate from the a i r c r a f t  pr ior  t o  impact since 
it was found with the main wreckage. There was no in-flight buckling, No 
evidence was found indicating deformation or twisting of the r igh t  wing, 

Four cylinders of the  l e f t  engine were removed and power sections checked 
for  mechanical fa i lure*  None was found, No discrepancies were noted i n  the 
o i l  screens, This engine w a s  severely damaged externally by impact and ground 
f i r e  but there was no evidence of in-flight f i r e ,  The propeller shaft  and 
propeller barrel  assembly were not recovered, 

The r igh t  propeller was found a t  a pitch se t t ing  of 57 degrees, an angle 
within the feathering range, No, 10 cylinder and all but about 1-1/2 inches 
of the crank end of the No, 10 ar t iculat ing rod were missing and have not been 
recovered, The s tub end of the rod was attached t o  the master rod, No, 10 
piston was found, The f i f t e e n  hold-down studs of t h i s  cylinder had fai led,  A l l  
of the studs on the centre case and three studs on the f ront  case had fa i led  as 
a r e su l t  of fatigue fractures ,  One hold-down stud of No, 14 cylinder had 
fa i led  a s  a r e s u l t  of a fat igue fracture* The studs tha t  f a i l ed  from fatigue 
do not show any deformation, Three of the broken studs showed rubbing of the 
threaded portion which would normally be covered by the hold-down nut, There 
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was no evidence i n  these studs of metallurgical defects, The No. 10 cylinder 
crmkcase pad bore evidence of galling,. f r e t t ing  and/or polishing with a 
;~ror,our.ced riCge clro?l;,d the +?roximate f ron t  half of itn oizcuderese 
suggesting tha t  the  cylinder had been somewhat loose on i t s  pad and tha t  the 
stud fa i lu re  had been progressive, The 4 sections comprising the  crankcase 
were matched, each having the same s e r i a l  number, Thecenginess front  main 
bearing and the f ront  master rod bearing had fa i led ,  Metal chips were found 
i n  the main o i l  screen and i n  a l l  o i l  pumps which were moderately scored. 
Damage t o  the engine adjacent t o  the  base of No, 10 cylinder occurred as the 
engine continued t o  operate f o r  an appreciable period of time a f t e r  the 
separation of tha t  cylinder, Evidence showed tha t  a severe f i r e  originated 
a t  or near the base of No, 10 cylinder of the r ight  engine. Genesis of the 
f i r e  is not def in i teo  Many factors  contributed t o  developing the f i r e :  

1 )  high d ra f t  through the nacelle; 

2) a continuous egress from No, 10 cylinder hole of l iquid  
and atmoized lubricating o i l ;  

3) a f l a i l i n g  broken connecting rod; 

4) opened exhaust and i n l e t  ducts t o  tha t  cylinder, 

Although no trouble with No, 10 cylinder had been logged or  discovered 
before take-off, the  f a l lu re  was probably in i t i a t ed  prior  t o  take-off, The 
possibi l i ty  of hydraulicing has been considered and eliminated as a contributing 
factor.  Rubbing of stud threads which are normally covered by the hold-down 
nut indiaatets tha t  loosening and backing of the hold-down nuts preceded the 
f a i lu re  of the studs. These nuts had been improperly instal led.  The f a i l u r e  
due t o  a fatigue fracture of one hold-down stud of No, 14 cylinder whose 
position precludes hydraulicing is further  evidence tha t  some fac tor  6ther 
than hydraulicing existed, The fa i lu re  was progressive, The high manifold 
pressure of about 52 inches of mercury normally used on take-off augmented 
the i n i t i a l  f a i lu re  and precipitated complete separation of the cylinder. 

The condition of the  major rotat ing parts of the r igh t  engine indicated 
tha t  considerable power was being developed during the take-off and climb* 

The o i l  consumption of the  r ight  engine w a s  twice tha t  of the l e f t  engine 
during i t s  last f l igh t ,  inasmuch as the subject engine had approximately 103 
hours of running time since overhaul and the l e f t  engine had approximately 275 
hours since overhaul, it is reasonable t o  assume t h a t  there was o i l  seepage 
somewhere i n  the s t ructure of the r ight  engine which could account f o r  the 
increased o i l  consumptiona The f a c t  tha t  No, 10  cylinder crankcase pad was  
galled, f r e t t ed  and/or polished shows tha t  movement of the cylinder occurred 
which indicated tha t  it was improperly secured, Seepage could have occurred 
a t  tha t  pointo 
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The presence of f resh  o i l  on the r ight  engine's cowl f laps  should have 
been noted during pre-flight inspection and a thorough inspection should have 
followed, 

It may be surmised tha t  the propeller was not f u l l y  feathered due t o  the 
in-flight f i r e P s  having destroyed an e l ec t r i ca l  l i n e  or an o i l  lead, e i the r  of 
which would cause feathering t o  be discontinued, or tha t  f d l  feathering was 
interrupted by impact, 

The exact manoeuvre tha t  the a i r c ra f t  underwent before its f i n a l  plunge 
has been a subject of conflicting testimony, however, analysis indicates the 
manoeuvre was a s t a l l  with the  then low l e f t  wing dropping abruptly. It is 
clear from evidence t h a t  the f l i g h t  was attempting t o  return t o  Newark Airport 
and probably Runway 6. 

The lack of adequate t ra ining i n  emergency procedures could have had a 
bearing on what appears t o  have been a delayed application of the emergency 
procedures f o r  an engine f i r e  by the  crew. 

Investigation of t h i s  accident has revealed tha t  Miami Airline did not 
conform t o  requirements s e t  fo r th  i n  CAR i n  t h a t  the  weight and balance manifest 
did not r e f l e c t  the  t o t a l  load aboard and the f l i g h t  plan did not include the 
t o t a l  number of crew, 

A reconstruction of the events leading up t o  the accident shows: 

1 )  f a i l u r e  of No, 10 cylinder of r i g h t  engine; 

2) dense f i r e  and smoke; 

3) lowering of landing gear; 

4) windmilling propeller due t o  p a r t i a l  feathering; 

5 )  ef fec t  of maximum gross load; 

6)  r e su l t  - s t a l l  and los s  of control, 

Probable Cause 

The Board determines t h a t  the probable cause of t h i s  accident was a 
s t a l l  with the landing gear extended following a serious los s  of power from 
the r igh t  engine. This power los s  was caused by the f a i lu re  of the hold-down 
studs of the No. 10 cylinder, precipitating a f i r e  i n  f l i g h t  which became 
uncontrollable. 

ICAO R e f :  AR/184 
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'. 
EXHIBIT 41a A 

3 2 0  R E l R  L E F T  SIDE OF RIGHT NACELLE S K l N  AT CORNER OF WHEEL DOOR 

325  O I L  TANK CHAFING STRAP INBOARD PART OF CRADLE 
OIL TANK CHAFING STRAP SUPPORT 

326  PIECE OF OIL TANK CRADLE AREA 

2 0 - 7 2 0 - 1 0 6 5  - 16R 
2 0 - 2 0 1 0 0 1 - 2  
FRONT SPAR WEB BULB ' T E E m  SECTION STIFFENER 
PIECE OF OIL TANK CHAFING STRAP 
BOTTOM SKlN OF CENTER SECTION NACELLE AREA REAR 
LANDING GEAR DRAG STRUT REAR SPAR ATTACHMENT FITTING INSPECTION COVER 
I C q  L lNE FOR FUEL SELECTOR AREA IN  NACELLE CONE 2.LANO GEAR W W N  LOCK CABLE 
3.CO2 CABLE PULL PULLEY 4 OIL TANK CANNON PLUG SOVERHEAD CABLE TUNNEL COVER FASTENER 
!.PULLEY FOR FIREWALL SHUTOFF FOR 3 VALVES 2 AIR L l N E  FOR OE-LCER &00T 

C - 4  FUEL STRAINER 

I FRONT SPAR WEB BULB 'TEE" SECTON STIFFENER 2 TWO FOOT SECTION OF SELECTOR CROSS-FEED 
L lNE ON RIGHT HAND SIDE OF NACELLE AT FRONT SPAR 
FRONT SPAR WEB BULB "TEE. SECTION STlFFENER 

WRECKAGE Dl STRlBUTlON 
ELIZABETH, NEW JERSEY 

CURTISS C-46 N1678M 
DECEMBER 16,1951 

JOHN U MEIXELL JR COUNTY ENGINEER 

JANUARY 1952 
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E X H l 0 l T  401 

AIRCRAFT ACCIDENT -ELIZABETH, N. J., 12- 16-51 
MIAMI AIRLINE. INC.- C 4 6 - F  N1678M 

FIRE PROPAGATION (RIGHT ENGINE) 
PROBABLE FLIGHT PATH BASED ON DISTRIBUTION OF WRECKAGE 

AND OBSERVATIONS OF WITNESSES 
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Curtias C-46E aircrnf  t N- 59487, forced landed 
near C o b o w  Ontario on 20 D;.,cf&sraYl-st engaced on a 

charter f l i g h t  Dewt, of T p . j p p s ~ , t ,  Ai,r>ervices Bras, 
Civil  Aviation Divisiopr R a ~ o r t  No, 51-FA 

The a i r c ra f t ,  cleared t o  proceed IFR at 9 000 feet ,  departed from 
Chcago Airport en route t o  Newark, No Jo carrying 4.4 passengers (2 infants) 
and a crew of three, After passing Toledo the ' a i r c ra f t  encountered heavy 
snow, ia ing conditions and severe precipitation a t a t i c ,  Radio reception 
deteriorated rapidly and the  Captain, unable t o  determine h i s  position, 
although several headings were flown i n  an attempt t o  do so, was obliged, 
by the shortage of f u e l  remaining, t o  descend'in an attempt t o  obtain visual  
reference, The a i r c r a f t  broke cloud over Lake Ontario and almost immediately 
afterwards the port engine stopped through f u e l  starvation, The &cra f t  was 
headed towards the shore and as  it flew over Cobourg the  starboard engine ran 
out of f u e l  and stopped, An immediate wheels up landing was madeo There were 
no in ju r i e s  t o  passengers or  crew, A s  the f i e l d  was cwered with snow, damage 
t o  the a i r c r a f t  was r e s t r i c t ed  t o  the propellers, o i l  cooleks, bottom of the 
engine nacelles, and the  under surface of the  fuselage, 

Investigation and k r i d e n c ~  

According t o  the evidence submitted by the Captain they climbed t o  t h e  
assigned a l t i t ude  -and reported t h e i r  position over South Bend, Goshen, and 
Toledo, but were unable t o  make a posit ive radio f i x  on Cleveland the next 
reporting point, The F i r s t  Officer stated tha t  the South Bend f i x  was  positive, 
Toledo and Cleveland were noto Tlie radio appeared t o  become progressively 
worse and they were unable t o  contact any ground s ta t ion  and could not receive 
even the  weather broadcasts, A minute or so a f t e r  b~eakSng cloud, Rochester 
came i n  loud and clear  and the Captain requested a radar f i x o  Rochester 
advised tha t  the a i r c r a f t  was over Lake Ontario and gave a preliminary course 
fo r  Rochester Airport, A t  t h a t  time the port engine stopped and akliost 
simultaneously the Captain saw the shore l i n e  and headed towards it, advising 
Rochester of the shortage of fue l  on board, A s  it flew over Cobourg the star- 
board engine stopped and an immediate wheels up landing was necessary, 
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The crew were properly cer t i f icated,  and the Captain had logged some 
3 500 hours on the type of a i r c r a f t  involved, The c e r t i f i c a t e  of Airworthiness 
was valid, and according t o  the evidence, the a i r c r a f t  was loaded i n  conformity 
with the Co of A,  

Probable Cause 

The probable cause of the accident was the complete loss  of both engines 
as a consequence of running out of fuel ,  A major contributing fac tor  was the 
inab i l i t y  of the crew t o  determine the i r  posit ion f o r  a considerable period of 
time preceding the  accident, 

ICAO Ref: ~~/178 
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No, 28 

Robin Airlines,  Inc, ,  C-L6 a i r c r a f t ,  N-59487, made a force4 
landing a t  C O ~ O U P ~ ~  Onta~io,, Canada on 20 December 1951, 
CAB Accident Investiaation Report Noo 1-01050 Relbeassq 

16 July 1952, 

Circums t a n c s  

The a i r c ra f t ,  owned by International Airports, Inc,, was leased t o  and 
operated by Robin Airlines, Ino,, Burbank, California, who a t  the time of the 
accident were doing business a s  North Continent A i r l i x ~ e s ~  

The f l i g h t  departed Burbank on an D B  f l i g h t  plan a t  0329, 19 December 
1951 f o r  Albuquerque, New Mexico with Las Vegas, New Mexico a s  a l te rna teo  
The ultimate destination was Newark, N o J o  with additional intermediate stops. 
A t  0401 when over Palmdale, C Q l i f ~ r n i a ~  the captain advised Palmdale radio 
t h a t  the a i r c r a f t  cabin heaters were not operating, F l ight  landed a t  Palm- 
dale a t  0439 where the necessary repairs  were madeo A t  1353 the a i r c r a f t  
departed Palxndale on a DVFR f o r  Albuquerque and Kansas City and landed a t  
Kansas City a t  2108 a f t e r  refueling at Albuquepqueo A routine crew ohange 
was made and the a i r c r a f t  took off f o r  Chicago where it landed a t  0100 on 
20 December, The a i r c r a f t  departed a t  0354 a f t e r  being held a t  end of run- 
way with engines manning f o r  nearly an houro Shortly a f t e r  paesing Toledo 
a severe snowstorm was encounteredc, A t  t h i s  time the a i r c r a f t u s  ADF ( ~ u t o -  
matic Direction ~ i n d e r )  radio receiver f a i l ed  t o  indicate poper ly  and tha t  
soon thereaf ter  s t a t i c  condlitions made it impossible t o  obtain a readable 
signal f o r  navigation purposes with e i the r  the range receiver, ADF receiver 
or manual DF receiver, 

CAA communications s ta t ions  along and adjacent t o  the a i r c r a f t ' s  planned 
mute  were asked t o  contact the a iPc~aEt  and numerous c a l l s  were made without 
response , 

Since a shortage of f u e l  was bringing about a . c r i t i c a l  condition the 
captain dec$$ed t o  descend from the 9 000 foot  crujsing a l t i t ude  i n  an attempt 
t o  determine h i s  position, The f i n a l  message receiver by Rochester radio 
was a t  0738, which said "Sighted small town, both engines out, landing wheels 
upon A t  approximately 0740, the aircraf t made a wheels-up landing i n  a farm 
f i e l d  near Cobourg, On ta~ io ,  No one was injured, 



ICAO Circular 3 1 6 ~ 1 2 6  93 

Investination and Evidence 

Damage was confined to  the propellers, nacelles, and the bottom of 
the fuselage, Two blades of the l e f t  propeller and a l l  three blades of the 
r ight  propeller were moderately bent, It was determined tha t ,  a t  the time 
of impact, the propeller of the l e f t  engine was feathered, and the propeller 
of the r igh t  engine was windmilling, 

Examination of the a i r c r a f t Q s  records indicated tha t  it.sh0ul.d have 
been airworthy when it departed Burbank on 19 December 1951, A review of 
the Fl ight  Ran and Log record, which was prepared by the crew f o r  the seg- 
ments of the f l i g h t  between Burbank and Kansas City indicated a properly 
planned f l igh t ,  However, f o r  the remainder of the f l i g h t  t h i s  was not the 
case, This document was pract ical ly devoid of a l l  fl.ight data such a s  e s t i -  
mated times of a r r iva l ,  estimated f i e 1  consumptions, radio frequencies avail- 
able e tc ,  Most of the other records pertaining t o  the f l i g h t  were improperly 
and inaccurately prepared, A s  prescribed by the companygs operations manual, 
duplicate copies of the flight, records were t o  be mailed t o  the principal 
off ice of the company prior t o  departure from any point where a change i n  
load e t c ,  was effected, 

Although the Captain s tated tha t  he was briefed by the Weather Bureau 
forecaster on duty a t  Chicago, t h i s  was denied by the forecaster and it is 
doubtful tha t  the captain had adequate weather infopmation with which t o  
plan a safe instrument f l i g h t ,  However, a t  kansas City, about six hours 
prior t o  take-off from Chicago the crew apparently did obtain some weather 
information f o r  the remainder of the route t o  Newark, It would appear there- 
fore tha t  t h i s  was the only weather information upon which the crew relied, 
and tha t  no crew mernbep went t o  the Chicago Weather Bureau office,  

From an analysis of the f l i g h t O s  records, the estimated and actual  
times over required reporting points, and the general conduct of the f l i g h t  
from Chicago t o  the forced landing, it is evident tha t  the crew was e i the r  
indifferent  to ,  or  ignorant of, proper f l i g h t  planning, 

The Fl ight  Plan and Log record also showed tha t  only 345 gallons of 
f u e l  would be consumed t o  Newark with 430 gallons of fue l  remaining on 
arrival This indicates an average fuel  consumption of 99 gallons per hour, 
whereas normal fue l  consumption f o r  a C-46 i s  approximately 150 gallons per 
hour, 

I n  short, 

1 )  The crew and the a i r c r a f t  were cer t i f ica ted  f o r  the 
operation involved: 

2) The captain of t h i s  f l i g h t  was the companyOs chief p i lo t  
and had never been f l i g h t  checked by the company; 
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3) The company did not effectively check crew compbtency or 
provide proper f l i g h t  training f o r  i t s  crews; 

4 )  The crew did not conduct the f l i g h t  i n  accordance with 
the cornpanyes operations manual; 

5 )  Prior t o  departing Chicago, the crew did not check the 
en-route and forecast weather; 

6) Instrument f l i g h t  conditions were forecast prior t o  the  
f l i g h t ' s  departure from Chicago) t o  prevail u n t i l  reaching Cleveland, 
with intermittent visual contact weather from t h i s  point t o  the destina- 
t ion  and further  indicated tha t  weather conditions would be worse north 
of the intended cdurse; 

7) The crew did not p repre ,  a t  Chicago, o r  maintain while in 
f l igh t ,  an adequate Fl ight  man and Log f o r  a safe instrument f l ight ;  
they attempted t o  prepare t h i s  a t  Cobourg; 

8) The Weight and Balance Manifests, Passenger Mlmifests, and 
other f l i g h t  formsp were improperly and inaccurately prepared; the crew 
attempted t o  correct t h i s  a l so  a t  Coboukg; 

9) A CAA instrument f l i g h t  plan was f i led ,  Chicago - Newark with 
La Guardia a s  the a l te rna te  airport;  

10) Prior t o  take-off a t  Chioago, the a i r c r a f t  remained near the 
end of the take-off runway with the engines running f o r  a period of 58 
minutes wl'thout being refuelled, and the f l i g h t  did not have suf f ic ient  
fue l  t o  proceed t o  i t s  destinatiori; 

11) After passing Toledo, ~ a d i o  navigational signals were un- 
readable; the crew became l o s t  and did not maintain appropriate deatl 
reckoning headings3 

12) Because of f u e l  exhaustion the captain made a wheels-up 
forced landing near Cobourg, appll.oximaltely 2m miles north of the f l i g h t l e  
intended course and a t  a_p;bint still 300 miles from its destination, 

Probable Cause 

The probable cause of t h i s  accident was the crew's incompetenae.in f l i g h t  
planning and navigation, fostered by fa i ly re  of the company t o  check crew com- 
petency and provide poper f l i g h t  training, which resulted i n  the crew becoming 
l o s t  and making an off-course landing due t o  fue l  exhaustion, 

ICAO Ref :  ~ ~ / 2 0 3  
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No, 22 

Continental Charters, Inc, , C-46A Aircraft  N-3944C, 
crashed en route 5 miles SW of L i t t l e  Valley, New York on 

29 December 1951, CAB Accident Investigation 
Report No, 1 - O 1 O l o  Released 13 March 19520 

Circumstances 

The a i r c r a f t  en route from Pittsburgh, Pennsylvania t o  Buffalo, New York 
carrying 36 passengers and a crew of 4, crashed about 5 miles southwest of 
L i t t l e  Valley, Mew York, Twenty-six of the 40 persons on board log t  the i r  l i v e s  
and the remaining l 4  sustained in ju r i e s  varying from minor t o  serious, The a i r -  
c r a f t  was demolished but there was no f i r e ,  

It was established tha t  the f l i g h t  departed Pittsburgh f o r  Buffalo a t  
2147 on a VF'R f l i g h t  plan, The take-off weight was 40 263 pounds which was 
4 737 pounds l e s s  than the a i r c r a f t u s  cer t i f ica ted  gross of 45 000 pounds and 
the disposable load was properly distributed with respect t o  the center of 
gravity, A t  2152 the f l i g h t  called Pittsburgh Tower and reported t h a t  i t s  time 
off was 2147; t h i s  was the l a s t  radio contact, When the f l i g h t  f a i l ed  t o  arr ive 
a t  Buffalo within a reasonable time a f t e r  i t s  ETA (2247) a search was in i t i a t ed ,  
On 31 December a t  1433, the a i r c r a f t  wreckage was located i n  a heavily wooded 
area near L i t t l e  Valley, New York, A survivor, who had made h i s  way from the 
wreckage t o  a farmhouse t o  obtain help, reported tha t  the crash occurred a t  
2225 December 29, approximately 38 minutes a f t e r  the f l i g h t  departed Pittsburgh, 

Investigation a t  the scene indicated tha t  the accident occurred about 
100 f e e t  below the c r e s t  of a h i l l ,  a t  an a l t i t ude  of 2375 f e e t  lGL, while the 
a i r c r a f t  was i n  leve l  f l i g h t  and on a true heading of approximately lg degrees, 
Indications were tha t  f i r s t  contact was with small branches of a t r ee  60 f e e t  
above the ground, From t h i s  point on, as forward t rave l  continued, disintegra- 
t ion  of the a i r c r a f t  progressed along a path 933 f e e t  beyond the point of i n i t i a l  
impact, All major components were accounted f o r  along t h i s  path, Disintegration 
of the a i r c r a f t  was complete with the exception of the a f t  part  of the passenger 
compartment which came t o  r e s t  a t  the most d is tan t  end of the l i n e  of t ravel ,  It 
was i n  t h i s  section tha t  a l l  those who survived had been seated, Detailed examina- 
t iomof the  wreckage disclosed no evidence of s t ruc tura l  f a i lu re  or  mechanical 
malfunctioning of any part  of the a i r c r a f t  or i t s  components, Both engines were 
developing appreciable power a t  impact, and both propellers were found i n  approx- 
imately the 30' set t ing,  which i s  within the cruising range, 



It was determined that wheu the  :light departed from Mia~ni t o  Pittsburgh 
(previous segment of schedule) it had 1x00 gallons or  7 hours 20 mim~tes of 
fue l  aboard, :is indiczted on the weight and balance manifest and f l i y h t  pl-,n 
The uneventful f l i g h t  of 5 hours 35 minutes frorn M i a m i  t o  Pittsburgh consued 
an estimated 838 gallons of the 1 100 gallons of fue l  aboard, There was no 
evidence tha t  a fue l  measurement was made prior t o  departing Pittsburgh, as  
required by the companyDs operations manual, and it was def in i te ly  established 
t h a t  no f u e l  was added, It  must therefore be assumed tha t  the f l i g h t  departed 
Pittsburgh with a fue l  Load of 262 gallons o r  1 h o u  45 minutes of fue l  on 
board, These calculations a re  based on an hourly consumption of 150 gallons 
which the company requires f o r  f l i g h t  planning p p o s e s ,  No explanation can 
be found f o r  the discrepancy between t h i e  f igure and the fuel. load shown on 
the f l i g h t  plan and weight and balance manifest out of Pittsburg which i n  them- 
selves were a t  variance with each other, 

The VFR f l i g h t  plan out of Pittsbmgh indicated three hours (or  450 gal- 
lons) of f u e l  aboard, However, the weight and balance manifest out of Pittsburgh 
indicated fue l  aboard i n  gallons a s  40O9 a f t e r  taxying and engine run-up, and 
a s  2 hours 20 minutes (or  350 gallons) i n  hours of cmising,  This manifest 
fur ther  indicated E R  f l i g h t  and other discrepancies, including designation of 
an airway tha t  does not exist, i n  that area and an incoprect re f lec t ion  of the 
 number^ of sea ts  occupied, 

Investi'gation disclosed tha t  the crew had made no attempt t o  obtain 
weather bpitifing from Fl ight  Advisory Weather Service f o r  the route Pittsburgh 
t o  Buffalo, It was known by the weather br ie fer  a t  t h i s  time tha t  VFR condi- 
t ions did not ex i s t  over the d i r ec t  route ,and t h a t  weather was considerably 
worse_over the higher ridges t o  the eas t ,  A t  2124, when a member of the crew 
was f i l i n g  a VFR f l i g h t  plan, by telephone, the CAA Communicator on h i s  own 
i n i t i a t i v e  gave the l a t e s t  weather f o r  P i t t sbu~gh,  B r o o h i l l e  and Buffalo 
and s tated tha t  it did not appear suitable f o r  VFR f l i g h t ,  The 2128 weather 
reports, available t o  the crew before departure from Pitt,sb.urgh, gave the 
ceil ing, v i s i b i l i t y  and wind a t  Pittsburgh and Brookville as  2 4.00 f ee t ,  
10 miles, south 10 mph, and 1 9 0 0  f e e t  5 miles, south-southwest 9 nph, 
respectively, with very l i g h t  pain; and a t  Buffalo as  2 000 fee t ,  7 miles, 
south-southwest 21 mph, The a i r c r a f t  depliiuted on a VFR f l i g h t  plan, apparently 
with no more information On the l a t e s t  weather developments than t h a t  given 
by the CAA Communicator, A t  Bradford, Pennsylvania and Jarnestown, New York, 
the nearest  weather reporting s tat ions along the Pittsburgh-Buffalo route 
cei l ings had been reported a s  below 500 f e e t  when o f f i c i a l  weather reporting 
was discontinued f o r  the day a t  approximately 1902, The observer a t  Bradford 
l a t e r  s ta ted tha t  no appreciable weather change took place there pr ior  t o  the 
time he l e f t  the a i rpor t  a t  2245, 

The d i r ec t  course from Pittsburgh t o  ~ f d o  i s  18' t rue,  In i ts  
Fl ight  Information Manual, the CAA c l a s s i f i e s  t h i s  area a s  mountainous ter-  
ra in,  requiring a VFR night f l i g h t  t o  maintain an a l t i t ude  of not l e s s  than 
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2 000 f e e t  above the highest point within a horizontal distance of 5 miles 
e i ther  side of the center of a d i r ec t  course, I n  non-mountainous te r ra in ,  
an a l t i t ude  of not l e s s  than 1 000 f e e t  above the highest point i s  required 
fo r  VFR night f l i g h t o  Continental ChartersC operations over t h i s  area were 
being conducted on the premise tha t  the te r ra in  i s  not considered mountaincus; 
fur ther  the company had been so advisedby the CAI). Aviation Safety Dis t r i c t  
Office, M i a m i ,  and the agent assigned t o  supervise Continental ChartersD 
operations so t e s t i f i e d  a t  the plbl ic  hearing on t h i s  accident, 

Reports of ground observers and testimony of surviving passengers 
indicated t h a t  the f l i g h t  was conducted a t  a low a l t i t ude  a l l  the way from 
Pittsburgh t o  the accident scene, It i s  d i f f i c u l t  t o  understand why a VFR 
f l i g h t  plan was f i l e d  d i ~ e c t  t o  Buffalo, under known en-pout0 instrument weather 
conditions, while IFR f l i g h t  was indicated on the weight and balance manifest, 
The only logica l  explanation appears t o  have been an e f fo r t  t o  save t h e ,  the 
a i r c r a f t  being already 5 hours 40 minutes l a t e  when it arrived a t  P i t t s b ~ ~ g h ,  

Probable Cause 

The probable cause of t h i s  accident was the captaines poor judgement 
in attempting a f l i g h t  by visual  reference during instrument weather con- 
di t ions,  

1 )  Following t h i s  accident, Continental Char te rshdopted  
a company policy t h a t  a l l  of t h e i r  night operations would be con- 
ducted i n  accordance with instrument f l i g h t  rules,  In  addition 
instruct ions were issued t o  f l i g h t  crews plpohibiting use of the auto- 
matic p i lo t  a t  an a l t i t ude  of l e s s  than 3 000 f e e t  above the loca l  
te r ra in ,  Soon afterwards fur ther  instlyczactions were issued prohibiting 
use of the automatic p i l o t  during instrument weather and while climb- 
ing and descending, 

2) A s  a r e s u l t  of information gained from t h i s  investigation, 
the Board had caused t o  be issued Civil  A i p  Regulations Draft Release 
No, 52-8, dated March 10, 1952, proposing, among other things, an 
amendment t o  Section @,58 of the Civil A i p  Regulations so a s  t o  re- 
quire tha t  night VF'R passenger operations i n  large a i r c ra f t  be con- 
ducted only over c i v i l  airways and a t  a i rpor t s  equipped with padio 
ranges o r  equivalent f a c i l i t i e s  (unless otherwise specif ical ly  
authorioed by the Administrator), 

ICAO Ref: ~ ~ / 1 8 1  
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No, 30 

Transocean A i r  Lines, Curtiss 46F, N-68963, crashed near 
Fairbanks, Alaska on 30 December 1951, CAB Accident 

Investigation Report ,No, 1-0116, Released 23 June 1952, 

Circumstances 

The a i r c r a f t  en route Point Barrow, Alaska t o  Fairbanks, Alaska, struck 
Chena Dome which is  on a t rue  bearing of 59' and 35 miles from Fairbanks 
radio range s ta t ion ,  The accident occurred during an attempted or ientat ion 
on the Fairbanks radio range, preparatory to  landing a t  Ladd Field when the 
f l i g h t  made an unauthoriz;ed l e f t  turn while outbound on the eas t  l e g  of the 
Fairbanks Radio w g e  and subsequently struck a mountain northeast of the 
s t a t ion  whilst on a westerly heading, All, occupants - two p i lo ts  and two 
passengers - were ki l led,  and the a i r c r a f t  was demolished upon impact, 

Jnvesfiftation and Evidence 

Distribution of wreckage indicated tha t  the a i r c r a f t  struck the snow- 
covered area i n  the immediate v i c in i ty  of Chena Dome at  approximately 4 5% 
f e e t  MSL and on a heading of approximately 240 degrees ina&xetic; it appeared 
t o  have been i n  a l e f t  turn a t  impact, Both engines and t h e i r  propellers 
bore evidences indicating t h a t  power was being developed at  the  S h e  of the 
accident, The ADF (Automatic Direction ~ i n d e r )  tuning d i a l  i nd ica~od  :,hat 
the uni t  had been tuned t o  the Fairbanks radio range frequency, Post study 
of the  weather indicated tha t  the  maximwn wind veloci ty  was 60 knots from 
the South West, There was considerable lowering of cei l ingso The ce i l ing  
over Fairbanks a t  the time of the accident was 4 000 fee t ,  with possibly a 
lower cei l ing i n  the Chena Dome area, 

A t  no time during the f l i g h t  was the a i r c r a f t  reported unairworthy, 
Shortly before the accident, the only ADF was reported ltout"o It i s  possible 
t h a t  the un i t  was not inoperative but the p i lo t  rejected the  indication of 
the needle as incorrect because he thought the f l i g h t  was s t i l l  west of the 
s ta t ion,  Had the ADF actually been inoperative, the los s  of t h i s  receiver 
would not have precluded a successful orientation and approach a t  Fairbanks 
since the a i r c r a f t  was equipped with two additional low frequency receivers, 
One of these receivers was a manually operated direct ion finding loopo In  
addition, a marker beacon receiver was ins ta l led  i n  the a i r c ra f t ,  

The ground speed between Umint and Be,ttl,es (1750 t o  2053) was 170 
miles per hour, After pussing Bett,l.ee, the f l i g h t  plan call.ed f o r  cruising 
a l t i t ude  of 10 000 f e e t  t o  Nenabank intersection, necessitating a climb of 
6 000 fee t ,  follow in^; the report  over Bettl.es, the next message from the 
f l i g h t  gave i t s  position as 25 miles n~r t~hwest  of Nenabank intersect ion ( 2 ~ 1 ,  
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IFR, and estimating the intersect ion at  2150, The ground speed over t h i s  
segment of the  f l igh t ,  taking the climb into account, was in  conformity with 
that made good since departure from Umiat, EIowever, the estimate of 2150 over 
Nenabank intersect ion was an increase of 80 miles per hour over the previous 
170 miles per hour made goodo 

According t o  the radar plots, a t  2154 the f l i g h t  was only 52 miles west 
of Fairbanks, o r  about 60 miles southeast of the 2l4.4 estimated position, It 
is apparent t h a t  the  p i l o t  was estimating h is  position, when he reported a t  
2144, as 25 miles northwest of Nenabank intersection, A t  2136, radar plotted 
the f l i g h t P s  posit ion approximately 38 miles eas t  of the 21S1, reported position, 

Flight 501 reported over Nenabank intersect ion a t  2 l@ estimating Fairbanks 
a t  2200, This posit ion report  ( 2 ~ 8 )  f'urther strengthens the  theory tha t  the 
p i lo t  was estimating h i s  progress very inaccurately since the ground speed of 
375 miles per hour (25 miles i n  4 minutes) i s  unrea l i s t ic ,  Furthermore, the 
radar p lo ts  indicated tha t  a t  about 23.48 the f l i g h t  was over o r  very near the 
Fairbanks range s t a t ion  rather  than over Nenabank intersection, and thereaf ter  
continued eas t  of the s tat ion,  It is d i f f i c u l t  t o  understand why the p i lo t s  so 
confused t h e i r  actual  position with reported position, f o r  determination of the 
Nenabank intersect ion and the Fairbanks s tat ion involve t o t a l l y  d i f fe rent  inter- 
pretations and usage of receiving equipment, 

Failure t o  contact the f l i g h t  a f t e r  2209 indicates tha t  the crash occurred 
very shortly before t h i s  time, The time of the crash is  fur ther  confirmed by a 
wrist-watch found on the scene of the accident which was stopped a t  2207:7, 

The almost complete lack of adherence t o  the f l i g h t  plan following depar- 
tu re  from Bettles, and the  wide discrepancies between the  posit ion reports and 
radar plots  indicate t h a t  t h i s  accident was the  r e s u l t  of errors  i n  navigation& 
Several theories have been advanced in an e f fo r t  t o  ver ify the track made good, 
the cause of the  p i l o t e s  confusion regarding h i s  position, and suggested methods 
of u t i l i za t ion  of the radio navigational equipment aboard the a i r c ra f t ,  No 
detailed discussion of these points is deemed feasible,  since pure conjecture 
would become the dominant fac toro  It i s  apparent, however, t ha t  i n t e l l i gen t  
and proper use of the  radio equipnent was not accomplished a f t e r  the f l i g h t g s  
passage over Bettles,  resul t ing in  increasing confusion which culminated i n  the 
accident, 

Probable Cause 

The Board determines tha t  the  probable cause of t h i s  accident was the 
f a i l u r e  of the p i lo t  t o  follow procedures and u t i l i z e  properly the radio fac i l -  
i t i e s  fo r  approach and letdown a t  Fairbanks, with the r e su l t  t ha t  the f l i g h t  
became l o s t ,  

ICAO Ref: ~~/210 
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ATTACHMENT I 

I SHOWING AIRCRAFT RADIO CONTACTS AND RADAR PLOTS I 
RELATIVE TO ACCIDENT 

TRANSOCEAN AIR LINES C-46F; N68963 NEAR FAIRBANKS, ALASKA- DEC. 30,1951 

RADAR PLOTS 

. F I X  

ORBIT 

I I FADE OUT 

RADIO CONTACTS 
TIME - ( A l l  l imes in  A laska  S londard  1 

a 2 1 4 4  - At 8,000 feet. IFR, esttrnoted tame over Nenobonk 
l lnlersectlon 1 2 1  5 0  Request clearance 
T N - 6 8 9 6 3  cleared l o  Nenobonk Intersection, cruise and 
mointaln 8,000 feel, thence 5,000 feet lo  Foirbonks.J 

@ 2 1 4 8  - Over Nenobonk Ilntcrsectlon1, descending l o  5,000 feel IFR, 
estlmollng Foirbonks a t  2 2 0 0  

@ 2 1 5 5  - Reoched cruising o l l i t ude  5 ,000  feet 01 2155. 

@ 2 1 5 7  - CARTC cleared N - 6 8 9 6 3  for standard range opprooch, 
l o  cross Foirbonks a t  4 . 0 0 0  f e e t 3  

@ 2 2 0 5  - ADF out. Hove missed cone Proceeding oul west leg. Wi l l  
ca l l  when over r to t~on .  

@ 2 2 0 7  - T F l i q h t  requested lo  confnrm proceeding out west 100.1 
Conf~rming proceeding out west leg. 
[Lost  COnloCl * i l h  Ihe l l i q h l  I 

NOTE. A bove contocls ore not verbatim, but were obtoined from 

obbrev~aled CAA f l ight  conlocl records. 

PREPARED UNDER T H E  SUPERVISION OF 
FRED G POWELL 

Bureau o f  Safety Investigation, CA& 

SOURCE: World Aeronoulicol Chort  * 7 7  
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ZS-DFA aircraft made a forced landing near ? a d  Airport, Tvl,, 
0-20 Rewort 1J0, l t / 5 2 ,  J ,10/2/6~- 

Circumstances 

On 9 January 1952 at about 0700 hours, an airline transport pilot took 
off with 7 passengers on a scheduled flight in Dove ZS-DFA, After climbing to 
the cruising height of 8 000 feet A,M.S,L, eqine revolutions and boost were 
reduced, When these adjustments were being made, the port engine cut abruptly- 
The pilot feathered the propeller and a successful forced landing was made at 
the original field of departure, 

Investi~ation and Xvidence 

Chips of a spin gear wheel and phosphor bronze were found in the engine 
oil filters. Strip examination revealed failure of the supercharger, f f r s t  
lay shaft bearings, due to a split pin throwing out from a clamping bolt with 
portions of the pin entering the bearings and causing failure, The pilotss 
total flying experience was5 023 hours of which 71J- were on Dove aircraft, 

ICAO Ref: AR/208 
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General Airways, Incd ,  Dourzlas DC-3C, N-W748* crashed on 
M t ,  CriLlon, Alaska, 12  January 1952, CAB Accident 

Investi,yation Report 110, 1-0003, Released 11 Aumst 1952, 

Circmstances 

A Douglas DC-3C, carrying cargo on a non-scheduled f l igh t ,  departed 
Portland, Oregon, at  0200 hours, 12  January1952 destined f o r  1Ierril.l Field, 
Anchorage, Alaska, The f l i g h t  landed a t  Annette, Alaska, a t  0709 a f t e r  an 
uneventful f l i gh t ,  The take-off gross weight a f t e r  refuel l ing at Annette was 
26 894 pounds, (The maximum cer t i f ica ted  take-off gross weight f o r  the  
a i r c r a f t  was 26 900 pounds,) There was a two hour and twenty-two minute 
delay a t  Annette due t o  weather conditions at  Anchorage, Both p i lo t s  (only 
occupants) were thoroughly briefed on weather conditionso A solid overcast 
was forecast over the  Annette t o  Anchorage route with temperature a t  f l i g h t  
l eve l  lowering from - l O O c  a t  Annette t o  -12OC, between Si tka and Cape Spencer 
and -14'~. a t  Y-tat. Winds a t  the 10 030 foot l e v e l  were forecast as 
approximately 230 and 45 knots t o  Sitka, and 200' and 65 knots north of Sitka. 
Light icing at  f l i g h t  level. was forecast, The freezing dr izz le  changed t o  
snow a t  about 0905, and the  p i lo t s  made preparations t o  continue the  f l i g h t ,  

A new f l i g h t  plan was f i l e d  at  Annette and the  f l i g h t  was authorized 
t o  proceed under IFR di rec t  from Annette t o  Si tka and thence to Anchorage 
v i a  Amber Airway No 1, and t o  maintain at  l e a s t  500 'feet on top of clouds 
while in control area, join Amber 1 at  Si tka a t  9 000 f e e t  and maintain t h i s  
a l t i t udeo  The f l i g h t  departed Annette a t  0931 and reported t o  Annette a t  
0940 t h a t  it estimated time of a r r i v a l  over Si tka would be 1050, A t  1111, the  
f l i g h t  advised Si tka  radio tha t  it was meeting strong head winds and estimated 
a r r i v a l  over Si tka i n  5 o r  10 minutes, A t  U16, the  p i l o t  reported by Si tka 
a t  1113, a t  9 000 fee t ,  and estimated a r r i v a l  over Cape Spencer intersect ion 
a t  1156, The f l i g h t  reported by Cape Spencer intersect ion at 1U7,  at 9 000 
fee t ,  estimated a r r i v a l  over Yakutat at 12&L This was the  l a s t  radio contact 
with the a i r c r a f t b  

J n v e s t i ~ a t i o n  and Evidence 

The wreckage was located 13 January, however, the crash s i t e  i s  not 
accessible t o  helicopter, conventional a i r c r a f t  o r  land par t ies  and therefore 
it was impossible t o  determine what radio equipment was i n  use, and the  
frequency o r  frequencies t o  which the receivers were tuned, It was evident 
t h a t  the f l i g h t  wba off  course when the p i lo t  reported "by" both Si tka and 
Cape Spencer interaection, 



None of the comm~~ications s tat ions d o n g  the route receivod any radio 
contacts from the f l i g h t  i n  which Lhe p i lo t  asked f o r  assistance in fixing 
position, 

For some time prior  t o  t h i s  accident, consideraLion of a probable 
hazardous s i tua t ion  between the  Sitka aiid Ydcutat radio ranges had been under 
study by the CAA, as thare had been several accidents i n  the area over a 
period of years, A t  the time of the  accident, the Si tka s ta t ion  transmitted 
on 323 kilocycles, On a northbound f l ight ,  once a p i l o t  had established the  
proper heading t o  maintain course on the northwest l e g  of Si tka (N signal. on 
r ight  s ide of onLcourse signal),  he might re-tune the rmge receiver to  
Gustavus i n  order t o  establ ish the position of Cape Spencer intersection, 
which l i e s  about half-way between Si tka  and Yakutat, Then, a f to r  passing the 
intersect ion and while changing frequency t o  receive Yakutat (A s ignal  on 
r igh t  s ide  of on-course signal), the  p i l o t  might inadvertently again tune in 
Si tka due t o  the  s m a l l  separation in frequencies (9 kilocycles) o r  the possi- 
b i l i t y  of transposing the last two figures of the Si tka and Yakutat frequencies, 
Thus a p i lo t ,  f a i l i n g  t o  idsn t i1 j  the rmge s tat ion,  could get  off  course t o  
the r igh t  while correct- f o r  an I? signal from Sitka, not an N from Yakutat. 
The t e r r a in  r i s e s  steeply north of Cape Spencer intersect ion and while the same 
er ror  could be made on a southbound f l igh t ,  the poss ib i l i ty  of s t r ik ing  a 
mountain would be greater while northbound, 

It appears t h a t  there was no malf'unctioning of any component par t  of 
the a i r c r a f t  o r  radio equipment, since no discrepancies were reported by the  
p i l o t  between Annette and Cape Spencer irstersection. Also, several radio 
contacts were made en route with the p i lo t  reporting tha t  the  f l i g h t  was a t  
i t s  assigned cruising a l t i t ude  of 9 000 feet;  the a l t i t ude  a t  which it 
crashed. 

It can be assumed tha t  the f l i g h t  i n  all probabili ty experienced 
sa t i s fac tory  radio reception. 

The f l i g h t  could have been off course to  the r ight ,  due to wind ef fec t  
from the l e f t ,  The wind in the v ic in i ty  of Capo Spencer intersect ion was of 
higher velocity than forecast and had veered about LO degrees from the fore- 
cas t  direction. Although weather must be considered a factor  in  t h i s  
accident* the p i l o t  could and should have established the proper heading t o  
maintain courseoon the radio range between Si tka and Cape Spencer, and thence 
toward Yakutat, There was no radica l  change i n  wind direction o r  veloci ty  
between Cape Spencer intersect ion and M t .  Crillon, It was observed tha t  the 
estimated times of a r r i v a l  over S i tka  and Cape Spencer intersection are  at 
considerable variance with the actual  times reported abeam those points, 

It is  noted t h a t  as a r e su l t  of its studies, the  CAA, subsequent t o  
t h i s  accident, changed the transmitting frequency of Yakutat t o  385 kilocycles 
and the ident i f ica t ion  of Si tka t o  "S.I.TOt' No change i n  the ident i f icat ion 
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of Yakutat or the transmitting frequency of Sitka was necessary, Theso 
changes were made only coincidentally, and not as a result of the crash, 

Whether the deviation from course was intentional or unintentional is 
a matter of pure conjecture. The Board must conclude, however, that the 
flight was not conducted in accordance with the flight plan, and improper 
navigation is strongly indicated, There is no reasonable explanation for 
the pilot's failure to have established the proper heading to follow the 
northwest on-course signal of Sitka, which would have placed the flight in 
a safe position, at sea, to continue on the southeast leg sf Yakutat radio 
range, 

Probable Cause 

The Board, upon consideration of all available evidence, determines 
that the probable cause of this accident was deviation from the planned 
route due to improper navigation of the flight. 

ICAO Ref: @09 
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Northwest Airlines, Douglas DC-4, N-45342 a i rcraf t ,  crashed a2 
Sandspit, Bo C , on 19 January 1952, Dept , of Pansport, A i r  

Services Branch, Ser ia l  No, 52-F1 and CAB Accident Investigation 
Report No, 1-00170 Released 15 September 1952, 

(Since the accident occurred i n  Canadian territory, the Canadian Gwern- 
ment assumed primary investigative jurisdiction, and invited the Civil Aero- 
nautics Board t o  send an of f ic ia l  observer, who immediately proceeded t o  the 
scene of the accident, Subsequently, a Board of the United States of America 
Government conducted an investigation of this accident and the Canadian Govern- 
ment furnished the Board with a summarry report of i t s  own investi  ation, The 
f ollawing r6sum6, theref ore, contains extracts frcxn both reports, k 

Circumstances 

The f l igh t  en route from Tokyo, Japan t o  McChord A i r  Farce Base, Tacoma, 
Washington, via Shemya and Anchorage, Alaska, arrived at Elmendorf A i r  Forb ,  
Base, Anchorage a t  1838r, 18 January 1952, During the scheduled stop a t  
Shemya, one magneto was changed on NO, 1 engine, The balance of the t r i p  t o  
Anchorage was completed without incidento The f l igh t  departed Elmendorf A i r  
Farce Base, Ancharage a t  2 U ,  18 January,carrying a crew of three and for ty  
passengers f o r  Tacoma, Washington, UoS ,Ao on an IFR Flight Plan, The f l igh t  
was n d  fo r  the first three hours with the pilot-in-coamnand giving the 
usual position reports un t i l  opposite Sitka, Alaska, a t  0003 horns (19 ~anuary) 
a message was sent stating that  NO, 1 engine had been feathered and the air- 
craf t  was proceeding t o  Sandspit for  a precautionary landingo A t  0029 the 
pilot-in-command advised the ccanpany that the o i l  cooler i n  No, 1 engine was 
broken, The a i rc ra f t  made a three-engfned approach a t  Sandspit and touched 
dawn a t  0138 hours, 113 of the way down the runway, Before the termination 
of the landing run, power was applied, the a i rc ra f t  became airborne but the 
port wing struck the water causing Che a i rcraf t  t o  crash 311, of a mile off 
shore, When help arrived there were only 7 9 ~ r ~ i v o r s ,  The aircstift was 
destroyed 

Investigation and Evidenoe 

The only complete record of maintenance work contained i n  the log book 
was l o s t  i n  the crash, However, a f te r  re-checking time recards, an inadvertent 
error was found i n  the recarding of tima since overhaul of No, 1 engine, Con- 
sequently, the maximum time of 1500 hours between overhauls was exceeded by 
225 hours, 16 minutes on some of the ccunponents of the engine a t  the time a .  
the accident , 

* Pacific Standard Time used throughout - based on the 24-hourJclocko 
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Shortly a f t e r  departure from Anchorage, F i r s t  Lieutenant Donald E, Baker, 
a U,S,A,F, navigator, and one of the survivors, was invited forward by the 
captain, IIe was therefore cognizant of the  f l i g h t R s  position and operation 
of the a i r c r a f t  un t i l  the  start of final approach a t  Sandspit, a t  which time 
he returned t o  h is  seat  i n  the cabin, 

When near Sitka, the p i lo t  noted a drop i n  o i l  pressure i n  No, 1 engine 
and a rapid loss  of o i l ,  Although the  f l i g h t  advised tha t  the o i l  cooler i n  
NO, 1 engine was nbroken"b, there was no positive means of ascertaining tha t  
this was the  cause of the o i l  loss ,  

In  accordance with company operating procedures the captain elected t o  
land a t  the f i r s t  available airport ,  which i n  t h i s  fnatance was Sandspit, ra ther  
than continue t o  destination on the three remaining engines, Annette Airport, 
although equipped with better:lfaci l i t i e s  and s l ight ly  closer than Sandspit a t  
the time the propeller was feathered, was not available f o r  a precautionary 
landing due t o  poor weather conditions, The Sandspft a i r s t r i p  i s  designated a s  
an emergency a i rpor t  f o r  Northwest Airlines operations, 

Shortly a f t e r  the propeller was feathered a small amount of i c e  formed 
on the forward cockpit window, The a i r c r a f t  climbed well on three engines and 
l eve l  f l igh t  was resumed a t  approximately 1,000 f e e t  above the previously 
approved f l i g h t  a l t i tude  of 8,000 fee t ,  The change i n  a l t i tude  stopped further  
i ce  acGretion, According t o  Lt, Baker, the a i r c r a f t  flew well on three engines 
and the  crew reported no d i f f i cu l ty  En ha-ng it, 

Lt, Elaker advised t h a t  the descent a t  Sandspit appeared t o  be s normal, 
There was l i g h t  turbulence, It seemed tha t  the a i r c r a f t  was coming i n  sane- 
w h a t  high, and before the flare-out was campleted rough contact was made on 
the runway, L t ,  Baker saw l i g h t s  along the runway f l a s h  by, parer was applied, 
and the a i r c r a f t  took off ,  He heard the  hydraulic pknps operating, Shartly 
a f t e r  becoming a i rbo~ne,  Lt, Baker f e l t  vibratfons associated with an impending 
s t a l l ;  they were not violent, and t o  him it seemed t h a t  the a i r c r a f t  was 
se t t l ing  but not i n  a f u l l y  s ta l led  condition, A t  the f i r s t  impact with the  
water, the  wings seemed t o  be l eve l  or with the  l e f t  wing s l ight ly  low, The 
a i r c r a f t  bounced and seemed t o  s l i p  t o  the l e f t ,  A 1 1  l i g h t s  i n  the  cabin went 
out a t  the time of the f i r s t  impact, The second impact occurred with the l e f t  
wing s l ight ly dawn and the a i r c r a f t  spun t o  the  l e f t  a s  it came t o  r e s t ,  
Deceleraiiion was qui te  rapid, but not violent, 

The passengers had been advised of the feathered propeller, but no verbal 
instructions were issued f o r  them t o  don l i f e  jackets or otherwise t o  prepare 
f o r  a precautionary landing, Investigation disclosed tha t  i n  Northwest A i r -  
lines1 f l igh t  operations three-engine operation is considered a potential, not 
an actual, emergency, A ditching was not antioipated, and therefore an 
emergency was not declared, 
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The loca l  weather, was: overcast, cei l ing estimated 2 500 fee t ,  
v i s i b i l i t y  10  miles, temperature 3.4, dewpoint 30, wind south-southwest 10, 
altimeter se t t ing  29,&, s t r a tus  overcast with brealcs, There were snow 
sharers i n  the area which reduced cei l ings and v i s i b i l i t i e s ,  

Investigation disclosed tha t  the a i r c r a f t  carried one 15-man l i f e  r a f t  
stuwed forward i n  the crew compartment, and two 20-man l i f e  r a f t s  stowed 
near the main cabin door, with sufffcient l i f e  vests  f o r  a l l  aboardo Informa- 
t i o n  on the use of this equipment was given t o  passengers i n  the  form of .tri- 
lingual pamphlets which the  stewardess instructed passengers t o  read upon 
departure from Tokyo, The pamphlets described a collar-type l i f e  vest, while 
the type-carried on the  a i r c r a f t  were the  vest type, None of the l i f e  r a f t s  
was launched, So f a r  as i s  known no effort  was made t o  launch the  two rafts 
i n  the cabin, nor was the  emergency lighting i n  the passenger ccunpartment 
turned on, The first off icer  and others made val iant  attempts t o  get  the 
15-man l i f e  r a f t  out through the  astrodme opening, but without success, 

A l l  Northwest Airlines f l i g h t  crews engaged i n  werwater f l i g h t  a re  
given t raining i n  ditching and survival, P i lo t s  a re  a l so  trained i n  two 
and threeengine operation, The Ijorthwest Airlines operations manual s t a t e s  
that three-engine take-sand i n i t i a l  climb are  t o  be made with f laps  extended 
15 degrees, Company records shared tha t  a l l  crew members i n  this instance had 
completed all the  requfred t raining i n  these matters, 

The landing s t r i p  had been cleared with snow plars  and had a th in  
coating of packed snow and ice, with braking act ion reported f a i r ,  The s t r i p  
was lighted along i t s  length with kerosene f l a r e  pots since snar had covered 
the  e lec t r ica l ly  l ighted systemo The radio operator on duty a t  the a i r s t r i p  
was i n  communication with the  f l i g h t  during i t s  Ietdown and approach, and 
advised the f l i g h t  of f i e l d  conditions and loca l  weather, 

Search and Rescue f a c i l i t i e s  were not alerted: u n t i l  a f t e r  the accident 
because no emergency had been declared and ditching had not appeared probable, 
The nearest rescue f a c i l i t i e s  were located at Annette, too far frcun the  scene 
t o  be immediately effective,  There are no rescue f a c i l i t i e s  a t  Sandspit, and 
rescue was necessarily delayed owing t o  the  f a c t  that the small boat had t o  
be taken fran winter storage and carried t o  a suitable launching point a t  the  
southeast end of the  w a y ,  Shoal water with many rocks made the  rescue very 
d l f f  i c u l t  , 

Inspection of the  a i r c r a f t  revealed t h a t  it had broken in to  two separate 
sections, with the break occurring a t  a s ta t ion  immediately f o m d  of the 
main entrance door, Divers were unable t o  enter the cabin due t o  the  strong 
current, They estimated by f e e l  tha t  the  wing f l aps  were extended 40 degrees, 
The l e f t  wing panel was found t o  have sheared a t  a point approorimately eight 
f e e t  from the  center wing t o  the  outer wing attachment, The No, 1 power plant 
was missing f r a n  the f i rewal l  forward, as were propellers and nose sectrfons 
f r a n  Nos, 3 and 4 engines, After a few days salvage attempts were abandoned, 
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Examination of maintenance records f o r  t h i s  a i r c r a f t  disclosed tha t  
cer ta in  component par t s  of -the engine instal led i n  the No, 1 position had 
a t  the time of the  accident exceeded the  required overhaul time period of 
1 9 0  ~ O W S ,  Northwest Airlines a t  Seat t le  was advi sed by TWA t ha t  the time 
since overhaul on this engine was 790 hours and 50 minutes, The stock 
clerk a t  Sea t t le  who received this message did not forward the information 
t o  the  Northwest Airlines0 St ,  Paul Routing Office, since he had not been 
required t.o do so i n  the past,  ( ~ o r m a U ~  TWA transmitted such inf omation 
d i r ec t  t o  St ,  Paul,,')l After 555 hours and 16 minutes of additional operation, 
this engine was ins ta l led  i n  1?-453L,.2, where it had accunulated 379 hours 
and 10 minutes a t  the  time of the accident, or 225 hours and 16 minutes i n  
excess of the  1500 hours allawed between uverha~.ils, The o i l  cooler reported 
by the  f l i g h t  a s  'nbrokenll was one of the accessories that had been i n  service 
oniy 934 hows and 25 minutes, 

Although the captainos handling of the s i tua t ion  following feathering 
of the NO, 1 propeller was i n  conformance with Civ i l  A i r  Regulations and 
campany operating procedures, it would appear that with one engine out on 
a suk-llrctic overwater f l i gh t ,  a t  night, and under D R  conditions, it would 
have been highly desirable f o r  the captain t o  have prepared the a b c r a f t  
and passengers f o r  a possible ditcMng, Neither passengers nor crew were 
prepared f o r  a crash landing or an unpremeditated ditching, hepa ra t ion  
f o r  ditching would probably have resulted i n  l e s s  lo s s  of l i f e ,  partfoularly 
had the  l i f e  r a f t s  been readily available f o r  launch9ng and inf lat ion,  
Under the circumstances, the r a f t s  were nearly inaccessible, owing t o  the 
sunken fuselage and freezing water, Had it been possible t o  release and 
in f l a t e  them t h e  survivors could probably have rowed t o  shore, 

Use of l i f e  jackets might a l s o  have been i n s t m e n t a l  i n  saving more 
l i v e s o  IIuwever, t h e i r  effectiveness i n  this instance i s  questionable since 
immersion i n  freezing water f o r  a s  short a time a s  t'en t o  f i f t e e n  minutes 
usually r e s u l t s  i n  unconsciousness, 

Subsequent t o  this accident, Northwest A i ~ l i n e s  began a study of 
Empruvements i n  procedures and the des i rab i l i ty  of relocating or fns ta l l fng  
additional. emergency equipment on a i r c r a f t  operated on overwater f l i g h t s o  
The ditching pamp1ile.t has been supplemented by oral. briefing of passengers 
on location of emergency ex i t s  and how t o  open them; location of l i f e  rafts, 
how t o  remme them, and instruct ions on inflation; and personal demonstra- 
ti on -to groups of four passengers of the manner i n  which l i f e  vests  a re  t o  
be donned and inf la ted"  The equipment study is s t i l l  i n  progress, 

After IJo, 1 propeller was feathered, it was demonstrated tha t  t he  
a i r c r a f t  could not only maintain l eve l  f l igh t ,  but t ha t  the power available 
f r an  three engines was suff ic ient  Lo enable the a i r c r a f t  t o  climb i n  the 
clean configuration without d i f f i cu l tyo  Thris it was demonstrated tha t  there 
should have been adequate power available f o r  the  c l h ~ b  a f t e r  talce-off a t  
Sandspit., Of course the possibi l i ty  remains tha t  the same amount of power 
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developed i n  the previous three-engine climb was not being developed a t  th i s  
t h e ,  due t o  possible carburetor icing or, other factors which would reduce 
horsepower output. Survivors reported no additional engine fa i lure  or mal- 
functioning, Since it was impossible t o  conduct a tear-darn and examination 
of the engines, no concrete statement can be made regarding their  condition, 

Possible ice accretion could have lowered a i r f o i l  efficiency i n  the 
climb following take-off, since weather conditions a t  Sandspit were favourable 
to  formation of l ight  icing on the a i rcraf t  structure, 

Testimony of Lt, Baker indicated that the a i rcraf t ,  was very near the 
stalling point, Further, he stated that  deceleration was rapid but not violent, 
This would indicate that the speed fo r  the afrcraft was low, Sfnce the wind 
was of l o w  velocity, i ts effect on ground speed would have been negligible, 
Thus there is considerable evidence that  since the a i rc ra f t  was flown a t  low 
a i r  speed a f te r  take-off, the wing was at a high angle of attack, During slow 
flight,  a high angle of attack can resul t  i n  decreased lift, increased drag, 
further loss of a i r  speed, and loss  of altitude, A i r  speed and angle of 
attack are interrelated; i f  a f r  speed is maintained near the stall point, as  
i n  this case, the a i rc ra f t  must inevitably se t t le ,  

I n  regard t o  the wertime of Noo 1 engine; it i s  obvious a s  developed 
under Invest i~at fon that  the engine was used beyond its maximum allowable 
averhaul period because of a c ler ica l  error of amfssion, A company off ic ia l  
tes t i f ied  that since spare puwerplants received from TWA were generally 
newly overhauled units, it was apparently assumed by the St ,  Paul Routing 
Office where such recurds are kept that  a complete overhaul had been accam- 
plished on this engine, It, therefore, appears that  this weruse of the 
engine was without intent t o  exceed the werhaul limitationso The conditions 
that  allowed this error t o  occur have been corrected by the carrier t o  the 
satisfaction of the CAA, 

Probable Cause 

United States Investigation 

The Board determines that  the probable cause of this accident was the 
high approach t o  the a i r s t r i p  and the attempt t o  again becane alrborne a t  
insufficient air speed, which resulted i n  the a i rc ra f t  set t l fng in to  the 
water, 

Canadian Investigation 

The underlying causes were fa i lure  of NO, 1 engine and pilot  error, 

ICAO Ref: AR/l94 and ~~/215 
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American Airlines Inc,, Convair 240-N-94.229, c~ , shed  a t  
Qiiabeth, : No J o e  on 22 January 1952, ., C;IB Accident Investi- 

gation Report. Noo 1-0016, ' Released 28 Agril 1952, 

Circumstances 

The f l igh t  was routine from Buffalo and was cleared to  descend and make 
an ILS approach monitored by GCA, to  the Newarg Airport, 

The l a s t  advisory given was "glide path is  good 3-1/2 miles out and 
you're drif t ing to  the right, you're 900 fee t  to the right of course and l/2 
mile from the Court Housew, Five seconds a f te r  this the a i rc ra f t  vanished 
from both the azimuth and elevation screens of the ten-mile precision scope, 
A t  the same time the operator of the 3-mile precision scope saw no indication 
i n  either of i t s  screens and transmitted that the a i rc ra f t  was not i n  radar 
contact, The aircraft  crashed and burned a t  about 2 100' to  the r ight  (SE) 
of the glide path and about 3-3/8 miles from the touchdown point on Runway 
No, 6, A l l  20 passengers and 3 crew members were killed, Impact and ensuing 
f i r e  destroyed the aircraft ,  Considerable damage resulted to  buildings and 
seven persons therein were fa ta l ly  injured, 

Investigation snd Eviclence 

No meteorological factors existed that should have been mch more than 
routine i n  navigating and making an approach for  landing during instrument 
and near minimum conditions, 

Although it i s  impossible to  determine accurately the exact path of 
the a i rcraf t  from the time i t  was l a s t  seen on the GCA screens un t i l  i t  
crasbed, the following reconstruction of i t s  most probable path can be made. 
The accident undoubtedly had i t s  inception just before the l a s t  screen observa- 
tion, which was four or f ive  seconds a f te r  the l a s t  advisory report, That 
report placed the a i rc ra f t  900 fee t  to the right of course, a t  the proper 
al t i tude (about 900 feet ) ,  and three and one-half miles from touchdowno Four 
or f ive seconds la ter ,  when the a i rc ra f t  disappeared from the GCA s c r e e ~ , ' i t  
rhust have been a t  l eas t  500 f ee t  lower because it could have been tracked t o  
400 fee t  altitude, Ws rate  of descent (500 fee t  in 4-5 seconds) i s  abnormal- 
l y  high, approximately 6 000 fee t  per minute, The cause of such extreme ra te  
of descent can most readily be attributed to an unsymmetrical power, and 
consequently thrust, condition, 
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Because the a i rc ra f t  was l a s t  seen by ground witnesses headed i n  an 
easterly direction paralleling South Street, i t  m s t  have turned approd- 
mately 40 degrees t o  tho r ight  from the point it  was l a s t  seen on the GCA 
screen. This fact  i s  supported by the testimony of 08ConneU. who thought 
from the sound of the engines that  the a i rcraf t  was turning to i t s  right,  
That the a i rc ra f t  did turn to the r ight  i s  substantiated by Mr. filichael 
Calabrese, the first ground witness who actually observed it directly over- 
head below the overcast, 

The a i rc ra f t  was seen to  be flying level fo r  about three c i ty  blocks, a t  
an al t i tude of 100-150 f ee t  before i t  struck, The "about three c i ty  blocksa 
is  a most e las t i c  distance, but it measured about 1 300 feet;  therefore the 
point of the a i rc ra f t ' s  emergence below the 100-150 foot overcast would be 
approximately 400 f ee t  beyond the point where i t  vanished f r o m  the GCA screens, 

Because the azimuth screen of the 1 M l e  precision scope could have 
tracked the a i rc ra f t  from a considerable distance still  farther to  the fight 
than where it was l a s t  seen, we must conclude that disappearance from both 
screena occurred when the a i rc ra f t  went below the 400-foot level, below which 
it could not have been tracked because of the ground interferenceo 

A s  stated, the times of GCA advisories are not recorded, and it is  thus 
not possible to  know.the time interval  from the l a s t  advisory to  the crash 
time which was determined to  be about 15448 However, the a i rc ra f t ' s  l a s t  
position report was a t  l5Q,  over Linden, approximately three miles back along 
the approach path from the crash site.  Because times are recorded a t  the 
previous f u l l  minute, a precise time-distance computation cannot be made, 
( ~ h r e e  miles i n  three minutes i s  an impossibly low a i r  speed fo r  the a i rc ra f t  
involved.) But i t  appears probable that there could have been no manner fo r  
the a i rcraf t  to  descend from some 900 fee t  to 100-150 fee t  except a t  an 
extremev high se t t l ing rate, 

It has previously been stated that examination of the undestroyed por- 
tions of the wreckage revealed nothing that reflected upon the in tegr i ty  of 
the a i r c r a f tDs  structure, i t s  engines, or i ts propellers. Further, the 
weather, as  f a r  aa can be learned from exhaustive study, was not of a degree 
of severity to  cause such rapid descent because of downdrafts o r  t o  cause the 
a i rcraf t  to  s t a l l  because of violent and abrupt wind changes, We must, there- 
fore, because of the lack of physical evidence advance certain conjecture as 
t o  the cause of the a i r c r a f t a s  rapid descent, 

The possibility of a bird s t r ike  was considered and rejected fo r  
several reasons, First, there was no evidence of bird remains on any of the 
recovered parts  of the windshields or their  frames, Although none of the 
l e f t  windshield was identifiable, the right one was nearly intact, indicating 
that  any bird s t r ike  incapacitating the p i lo t  on the l e f t  should not have 
affected the p i lo t  on the right, Further, birds never f l y  in  solid overcast 
conditions as f a r  as  i s  known, 
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One possible cause of the a i rcraf t  yawing sharply to  the right and losing 
altitude quickly, would be unequal extension of the two wing f lapsa However, 
examination of the fractures i n  the flap torque tubes indicated that they were 
in tact  un t i l  the a i rc ra f t  disintegrated and that9 as  a result,  the flaps were 
equally extended un t i l  disintegration a t  impact, Aside from this,  any fa i lure  
i n  the f lap  system would be l ikely  only during the retracting or  extending .W- 
cle which places much higher stresses i n  the torque tubes than do f l igh t  loads, 
It follows then that  if unequal f lap  extension had resulted i n  loss of control 
the accident should have happened much farther back along the f l igh t  path near 
the point where the flaps are n o m U y  extendedo These facts  allow the exclu- 
sion of unequal f lap  extension as  a reason for  the a i r c r a f tDs  manoeuwe, 

Another possibility i s  that of carburetor icing, It has been pointed out 
that ground witnesses, a l l  layman, reported hearing unusual and varied engine 
noises, I f  dwring the descent and a t  about the time the a i rc ra f t  vanished 
from thetscreens one or both carburetors had been iced, and if a t  that time 
more power had been required of the enghes, it is  conceivable that there could 
have been a power surging, presumably of the r ight  engine inasmuch a s  the air- 
craft  went t o  the right during descent, This would cause unusual engine noise, 
If surging had occurred, i t  would have taken some time fo r  the crew to  effect 
corrective action, and during that  time the speed of the a i rc ra f t  may have 
decreased to a marginal value with a consequent high sinking rate, However, it  
i s  di f f icul t  to  reconcile the possibility of icing with other facts,  First ,  
the ca r r ie rns  operations manual se ts  forth explicitly that  carburetor heat 
shall  be used, to the extent af raising the air'temperature to 40' C during 
periods of visible precipitation, It was raining a t  the time and plqce of the 
accident, Further, it  appears most l ikely that a carburetor icing condition 
existed during the ear l ier  part of *the descent below the 1, 000-foot level., If 
so, there i s  l i t t l e  doubt but what carburetor heat would have been used to  avert 
icing starting a t  the 4 000-foot level, Most of the other flights landing a t  
Newark during the general t h e  period d i d  use carburetor heat. The p i lo t  of 
another Convair, operated by the same carrier, landed a t  Newark only five 
minutes before the accident; he tes t i f ied  that he had used carburetor heat as  
prescribed by his eompanyos operation manual, The subject a i rcraf t  was 
equipped with an alcohol system as  a second means of removing carburetor iceo 

It may also be pobted out that  the companyss operations manual ca l ls  
fo r  a complete pre-lading check before the a i rc ra f t  s t a r t s  inbound from 
Linden, This covers a number of items including checking f o r  the need of 
carburetor heat, In conclusion, a l l  factors, the companys s procedures, the 
p i l o t B s  training and experience, and the existing weather conditions point 
to the probability that  the p i lo t  did use carburetor heat, There is  no single 
b i t  of evidence to suggest that  he did not, except that  of witnesses who heard 
varying engine noises including three loud blasts accompanied by yellow glare, 
suggestive of backfire and engine surging, that could have been causal by 
faulty carburetion clue to carburetor ice, The characteristics of the subject 
engine in  regard to icing of i t s  carburetor preclude the possibility of any 
significant i ce  accretion during the three or four minuvs following the time 
of the compulsory Landing check, However, carburetor ice  may have existed 
during crmise and descent prior to the time tbt the compulsory pre-landing 
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qbeck would have been made, due to non-use of, or inadequate carburetor heat, 
This may not have bt en {xldlcated since power requirements were progressively 
reduced during the descent and weather conditions were conducive to  carburetor 
icing below the 4 000-foot level  a c c o m p ~ e d  by saturated a i r  and rain, If 
there was still  no indication of carburetor ice at the t h e  of the pre-landing 
check and no additional carburetor heat was applied while power was s t i l l  
being reduced fo r  the f i na l  approachg i t  is  possible that i ce  accretion could 
have increased and a t  a more rapid rate. 

GFA monitoring indicated tha% the a i rc ra f t  weds making a norm9 ILS 
approach, which was indicative that the power settings wd rate of descent 
had been stabifieed, Had more power been applied to compensate f o r  deviations 
in  azimuth and sharp turbulence, which existed d w h g  the f ina l  approe(ch, and 
carburetor i ce  accretions were present, such increase of power probably would 
have precipitated backfiring and surging of either or both engbes with 
attendant loss  of power and alt i tudeo 

A contlsuous m g b g  of large displacement engines, such aa the type 
involved, would affect  contmllqbillty and a i r  speed adversely, particularly 
i n  view of the f ac t  that  the landing gear and wing f laps were extended, which 
would result  i n  the loss of a i r  speed to a marginal value, T h i s  condition, 
together with the effect  of the near maximum gross weight (approximately 
36 234 p u s )  and high wing loading could have precipitated a high settling; 
rate, 

Witnesses heard anddQr observed the a i rc ra f t  in near level attitude 
during the f ina l  portion ~f the f l ight  which indicates that the rapid ra te  of 
descent had been checked, With tihe 100 to 15Gfoot ceiling and poor v i s ib i l i ty  
esdsting dqe to fog end rain, it i s  evEdent that  forward vissibility fxom the 
cockpit was greatly restricted, although some wibessea saw the a i rc ra f t  
during its final approximate 1, 300 fee t  bfh" f l ight ,  A number of these witnesses 
observed the impact, From thei r  observaiXons and the analysis of the physical 
ev5dence a t  the scene, hc3uding the damage to buildings, it is  concluded that  
the a i rc ra f t  s%ruck in a very ateep descent and crashed through the roofs, 
The damage t o  the a i rc ra f t  and extreme PocaUsatSc~n of the wreckage distribu- 
tion a t  impact bd ica tes  %hat the longitudinal hedb of the a i rcraf t  was a t  a 
high positive angle of' attack relat ive to the descent pas, If the a i rc ra f t  
was i n  a level  attitude, duping the final 1300 feet,  a s  the witnesses de- 
scribed, it appears that there was not talfficient power being generated to  
avoid set t l ing i n t o  the bu%ld$ngso 

The possibLlity of a propeller relrereing its pitch has been a%udied, 
l?omll.y, pitch i a  reversed for  ground braking, and an electr ical  sw%tch in- 
corporated i n  the lacling gear allowe the propellers t o  be reversed a f t e r  the 
hydraulic landing gear oleo gstsut has been compressed approximately one-half 
inch, This movement, resulting f r o m  the a i r c r a i t o s  weight on i t s  wheels, 
closes the awitch, which energizes a soslenc6lbd0 T h i s v  3n turn, unlocks the 
thrott les reversing mechanism, thus permitting rearward r n o v ~ m ~ ~  of the 
thmt t les  in to  the reverse propeller pitch posit$an, 
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The throt t le  lock on the reversing mechanisp can also be normally 
operated from within the cockpit, This i s  done by pulling out a "TW handle 
manual override control, This control i s  spring loaded, and nomally stays ir. 
when the a i rc ra f t  i s  i n  f l ight ,  It i s  connected m e c M c a l l y  to the solenoid 
plunger and i t s  outward movement has the same effect on the throt t le  lock as  
does the energizing of the solenoJ-do The Tqf handle ia plainly placarded, 
T h e  manual, override must not be used un t i l  the airplane is firmly on the 
ground'Jd American AirlinesB operating manual, as well as a mechanical check 
list mounted i n  the mckpit, both Ust checking the position of this manual 
override switch prior  to  landing, The object i s  t o  prevent unint~nt ianal ly  
p w  the thrott les back in to  the reverse pitch range during f l ight ,  

Propeller pitch reversal i n  f l ight  on the subject a i rcraf t  would 
.-involve malf'mctioning of the reversing system, Careful inspection of the 

propellers and thei r  reversing system failed t o  disclose m y  evidence of 
malf'unctioning that  would be indicative of a reversal i n  f l ight ,  

A s  stated, the blades of the l e f t  propeller were determined to have 
been a t  330 pitch a t  the time of impact; those of the r ight  propeller t o  
have been a t  0°, Both propeller governors were found se t  to allow thei r  
respective +ea to  mm a t  about 2 270 RFM, considered within the normal 
range for  approach, !The pitch set t ing of the l e f t  propeller, 33O, was 
considered witkin the nomil  range fo r  an approach? 'Irowevep.,'"the pi tch set t ing 
of the r ight  propeller, &lo, was considered too higha A logical explanation 
of t h i s  high pitch setting ia tha t  the right engine surged, Thlis would result 
i n  alternating decrease and increase of engine liPM16f Phbable increasing 
magnitude, A power surge could result  in a peak RPM higher than that fo r  
which the governor was set, The governor, sensing only RPMo would then 
increase the pitch t o  reduce the RPM to  i ts aetting, This governor reaction 
and resultant propeller blade change lags in relation t o  any appreciable 
change i n  RPM, A t  the moment of impact, the propeller blades could have been 
a t  this high,blade angle, aa found, due to the ac.t;Son of the governor to 
decreaee RPM, 

The possibility of crew incapacitation was considered unl lkelyo The 
l a a t  radio contact with f l i gh t  was a t  1 5 U  and since the accident occurred 
a t  1544, there was na indication that  either the captain or  the coqi lo t  was 
incapacitated i n  any respect, Moreover, all contacts with the flight indicated 
a routine operation and a t  no t h e  was an emergency declared, The crew had hid 
adequate res t  periods and both p i lo ts  held currently effective medical c e r e -  
~ C B ~ B B  a a 

Investigation of  this accident determined that the carr iergs  operating 
procedures, i n  general, including i t s  training for  Convairs, were consistent 
with good and accepted practices, 

A l l  evidence points t o  the fac t  that the a i rc ra f t  wae airworthy on 
departure from Syracuse, and that the crew me fu l ly  qualified i n  the a i rc ra f t  
and over the route involved, The capb5e, by vlrtue of his experience, un- 
doubtedly was familiar with the terrain and the navigational fac i l i t i an  in the 
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Newark area,, In fact,  the operation of the f l i gh t  can be considered normal 
un t i l  a f t e r  i t s  l a s t  report a t  1541, when GCA was advised that  i ts  signals 
were loud and clear, The a i r c r a f t s s  manaeuwes during the f i r s t  portion of 
the glide path traversed were described as  being normal; however, the Board, 
as previously stated, can only conjecture a s  t o  what might have caused the 
sharp descent and right turno Whatover happened during the very short period 
of time before impact was of such nature that  it was beyond the capabilities 
of both pi lots  t o  effect  complete recoveryo 

Although the fac t s  are  inconclusive a8 to  the probable cause of th i s  
accident, there i s  some evidence t o  indicate that carburetor icing, followed 
by severe surging, occurred, 

Probable Cause 

The -Board determines that  there is  insufficient evidence available a t  
this time upon which to  predicate a probable causeo 

ICAO Ref: ~ ~ h 9 7  
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Wlivate , Cessna 120, CF-&kIC, crashed near Wabowden, 
Manitoba, Canada, on 30 Jarnaaa-?+1952, - Dept, of Tsanaport, 

Air Services Bao~hch, ' Civi l  Aviation Division, S%riaS No, "52-1, 

Circumstances 

A t  about 09&5 hours C,S,T, on 30 January 1952 the a i r c ra f t  took off from 
Mabowden, Manitoba, f o r  Stevenson M e ,  Manitoba, t o  pick up a cmgo offish, 
A atop was made a t  MoLson Lake t o  await an improvement i n  weather conditions. 
The a i r c ra f t  then continued t o  Stevenson Lake, While the cargo was being 
prepared, a passenger was flown t o  Island Lake and back agafn, Having been 
refuelled and with about one hour of daylight rednfne,  the a i r c r a f t  took-. off 
from Stevenson Lake for Wabowden, No W e t y  was f e l t  for the a i r c r a f t  u n t i l  
the afternoon of 91 January 1952 a t  which time an unsuccessful air search of 
the area was made, The search was resumed the fol1owi.ng day and a t  about 
1100 hours C,S,T, the d r c r a f t  was founda The p i lo t  had suffered f a t a l  in jur ies  
i n  the orash and the  a i r c ra f t  was destrcyed, 

I n v e s t i ~ a t i o n  and Evidence 

Examination of the wreckage indicated tha t  the a i r c ra f t  had &ruck the 
ground with the starboard wing and ski, followed by the engine, causing I t  t o  
cartwheel and come t o  r e s t  facing the o p p s i t e  directiono There were indica- 
t ions tha t  the engine was developing power a t  the time of the impact and tha t  
there was f u e l  i n  the system, There was no evidence of malfunctf onfng of the 
a i rcraf t ,  engine or controls, 

It w a s  estimated tha t  a t  the time of the departdm of the d r c r a f t  from 
Stevenson Lake, f ts all-up-wef ght exceeded the m&um permissible weight by 
'$31 -%bs, 

There was evidence of i c e  on the leading edges of the wings and d a o  on 
the windshield, A t  Qabawden another pi lot . reparted i c e  accretion on,the wings 
and windecreen of his &?craft during the afternoon of 30 January 1952 and a 
cei l ing of 500 - 600 fleet with v i%fb i l f ty  2 - 3 d h s ,  

The weather report f o r  the Waboven area showed tha t  during the a f t s r n ~ o n  
the sky w a s  mercaat,  with Stratus,  and the cei l ing estiiiated a s  800 f e e t  with a 
visibiLTty sf 2 miles and fog, T e m ~ r a t u r e  1803' and dewT.point 1 8 T 0  Later i n  
the day the weather deteriorated t o  ceiling L+OOv v i s ib i  U t y  -1/2 mile and fog. 
Temperature 1 8 9 ,  Dew-point lWF, 
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The pi lo t  held a valid Restricted Commercial Ucence and had accumulated a 
t o t a l  of about 1 4.40 hours of flying time. 

Probable Cause 

Through the continuatl,on of VFR f l ight  in to  unfavourable weather conditions 
i n  an overloaded a i rcraf t ,  control of the a i rcraf t  was l o s t  a t  a low alt i tude 
causing it t o  cartwheel &ter strikidg the ground with the starboard wing and 
ski0 

ICAO Ref: ~ ~ / 2 1 1  



No, 36 

&ivr~t,n ,&~~~i-4$-6, CF-DTB aSrS>?.f'mGT8rCjhed a t  lesser 
S13rj.-rj.-3 fdd: i<L:;:9az- on 7 Pul;r.u+-;;2, Daxlt , 02 Transport 
wm--- 

Air S~3?3xilat3:3 Br~xich, Civ i l  Aviatiorx D i v i s i w m ,  Seria"l.0, 52-4, 

Circumstances 

A t  1500 hours MoSoTo on 7 February 1952 the  a i rcraf t ,  carrying a p i lo t  
and one passenger, made a second attempt t o  take- off from Lssser Slave Lake. 
The a i r c r a f t  f a i l ed  t o  c lear  some telephone and power wires, struck a t a l l  
t r ee  top  and crashed t o  the ground f a t a l l y  injuring the occupants and destraging 
the a i r c ra f t ,  

Investigation and Evidence 

No evidence of malfunctioning was found, There was, however, need of an 
engine top overhaul, The a i r c ra f t  weight l imitation. was exceeded by 289 lbs. 

Although weather did not contribute t o  the accident, surface snow con- 
di t ions were described as  Nst ickyno 

In the take-of f , of the 2 640 f e e t  available, about 2 350 f e e t  were used 
befare the a i r c ra f t  became airborne 290 fee t  i n  f ront  of the telephone wireso 

Probable Cause 

The p i lo t  did not discontinue the take-off when it should have been 
apparent tha t  the take-off could not be campleted euccessfully, A s  a result, 
the a i r c ra f t  collided with power l ines  and crashedo Contributory factora were: 

1) sticky snow conditions 

2) a i rc ra f t  was overloaded by 290 lba, 

ICAO R e f :  ~~/195. 



122 ICAO Circular 31 -~ /26  

Hiller - 360 F-BFPL d r c ~ a f t ,  crashed 
on training f l i ~ h t ,  a t  Toussu's-le-Noble, on 7 February 

&E 

Circumstances 

The aircraft ,  on a solo training f l i gh t  in  the vicini ty of Toussus-le-Noble 
airf ield,  crashed 1 km north of the airfi'eld k i l l ing the pi lo t  instantlyo 

Investistetion and Evidence 

The accident occurred while the aircraft ,  flown solo by a student pilot,  
was circling the aerodromes fo r  $he third' time, The pi lo t  had taken off in to  
uind, climbed to  approximately 150 metres and carried out a 90' r ikht  turn. 
Shortly after 'the tW, the attention 6f a nuuiber of ' d tnes se s  was attraoted 
by a sharp report similar to  a " r i f l e  shotn. About 2 seconds a f te r  t h i s  noise, 
the helicopterp which had continued i t s  f l igh t  a t  an al t i tude of 150 metrea, 
began t o  turn, rolled t o  one side, and entered into a steep dive from whioh the 
a i rc ra f t  did not recover. Witnesses estimated that  the rotor turned only art 
half normal rotational speed during the a i rc ra f t ' s  f a l l ,  

A thorough examination of the airframe showed no sign of any fa i lure  prior 
t o  striking the ground, Examination of' the engine showed that  the oonneoting 
rod bf NO, 2 aylinder wasvbrbken midway of its lengtli. NO. 2 piston, with part 
of the broken rod, was jammed a t  the top of the cylinder followhg expaneion 
of the coznprbse'ion r b g  over the sleeve. The other part bf the rod was s t i l l  
attached t o  the orank-pin, but the end was bent up against it, bloaking it in 
that  position. A breakdown Snspeotion of N6. 2 oylinder and of the big end 
of the connecting rod rsvealed.that the fai lure of the rod was due t o  fatigue. 
Detailed examination disclosed that  the fai lure was due to  fatigue fracture, and 
that  fissuration, originating from a metallurgioal flaw, had begun a few hours 
a f te r  use. A close analysis of the point of orlgin of the f issure did not re- 
veal the exact nature of the flaw which may have occurred during forging, 
dtraightening or annealing of the metal. 

From the evidence it was established that  the probable sequence of events 
was as. follows r - The helicopter was performing normal level f l i gh t  a t  an dti- 
tude of approximately &SO metres with a forward s p e d  of 80 kmopoeho with a rotor 
speed of approximately 330 R P M o  A conneoting rod of the engine broke split$ing 
the lower prt of a cylinder; th i s  was the sound heard by witnesses. The 
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a i r c r a f t  continued in  forward level  f l i g h t  f o r  a few seconds while the p i lo t  
endeavoured t o  maintain ro tor  Speed, which was dropping, by opening the thro t t le .  
This manoeuvre was unsuccessful owing t o  engine fq i lure  and the ro tor  speed must 
have dropped t o  a p w o x i d t e l y  200 R H O  A t  such low speed the rotor  was no 
longer e f f i c i en t  and s t a l l i n g  of the rotor blades resulted, the a i r c r a f t  de- 
scending out of control. 

The emergency manoeuvre which i s  required by the p i lo t  in cases of engine 
f a i lu re  was not carried out or  was too l a t e ' t o  be of any use, Very prompt 
action i s  called for ,  i n  f ac t ,  a t  the f i r s t  signs of an engine f a i lu re  (irreg- 
ular noise or  los s  of RPM) the f i r s t  action by the p i lo t  i s  t o  go in to  auto- 
rotat ion (application of minimum pitch and reduction of power) i n  order t o  
avoid s ta l l ing ,  The over-running alutch then automatically disen ages the 
rotor  and the a i r c r a f t  s e t t l e s  ver t ica l ly  without power (autogyro f , Although 
autorotation landings require a c e r t 4 n  amount of t raining before pfoficiency 
i s  acquired, the manoeuvre i t s e l f ,  even if incorrectly performed, does not 
e n t a i l  serious r i sks  f o r  the pilot;  A l l  students of the companv involved 
were made t o  perform some ten autorotations before f lying solo, 

ICAO Ref :  ~ ~ / 2 2 3  
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Nord 1203, Norecrin F-BEUB. crashed during take-off a t  
Addis Ababa Airwrt, Ethiopia, 9 Febnram 1952 

Circumstances 

The a i r c r a f t  s t a l l ed  during the climb a f t e r  take-off resul t ing i n  
col l is ion with the ground, the force of the impact k i l l i n g  the p i lo t  and 
two passengers and destroying the a i rc ra f t ,  

Investigation and Evidence 

From a l l  evidence it appears tha t  the a i r c r a f t  engine was h c t i o n i n g  
sa t i s fac to r i ly  up t o  the moment of the crash, Whether the a l t i tude  control 
was used i s  not known. The a i r c r a f t  took off from the extreme north eaat end 
of the runway in to  a headwind of 4.2 mopoh, The estimated temperature was 
26 .5 '~~  (809) and the density elevation of the a i rpor t  '10 300 fee t .  The 
a i r c r a f t  was f u l l y  loaded f o r  sea-level take-off a% standard temperature. 
The p i lo t  was warned tha t  it was advisable f o r  f u l l y  loaded l i g h t  a i r c ra f t  
t o  depart in the early morning, In the direction used the wuay is  u p  
grade f o r  the first hundred f e e t  and then has a down gradient of 1.8%. 

The a i r c r a f t  l e f t  the runway a f t e r  covering a distance i n  excess of: 
2 000 f e e t  (manufacturer~s f igures give take-off nur a t  sea l e v e l  as 820 feet) .  
Unable t o  remain In the a i r  the a i r c r a f t  returned t6 the runwpty and again 
bounced in to  the a i r  and the p i lo t  immediately retrpeted the landing gear. 
The f l i g h t  waa continued a t  near e ta l l ing  s p e d  and suff icient  height gained 
t o  clear  the t r ees  eas t  of the Airport. 

In t h i s  #near s t a l l n  condition the a i rcraf t  t q s d  (or  m e  turned) to 
the l e f t  whiuh caused a complete s t a l l  from which .the a i r c r a f t  fa i led  ta 
recover . 

The point a t  which the a i r c r a f t  struak is approximately 50 metres lower 
i n  elevation than the a i rpor t  runway making a p p o x h t e l y  100 metres descent 
i n  the s t a l l  before s t r ik ing  the grol;urd in tm almost ver t iaa l  a t t i tude.  

Although the p i lo t  may have voluntarily turned the s i r o r a f t  to rehum 
t o  the f i e l d  on the near edge of whicrh he orashed, any thought Zhsrt'he 
was gliding in must be discounted as  the angle from the t r ees  over which 
ha had pasaed t o  the p i n t  of contact was very steep, and the att i t irde a t  
moment of impact could only have been due t o  a dive following a complete 
s t a l l ,  
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Recommendations: 

1 )  That take-off l imitations be more generally studied and 
applied and tha t  the e f fec t  of al t i tude and temperature be emphasized 
t o  f l i g h t  personnel, 

2 )  That the values of density elevations in  certain parts of the 
world be made widely known t o  f l i g h t  personnel, 

Probable Cause 

Error i n  judgment on part  of the p i lo t  in attempting t o  take off with 
an overloaded a i r c r a f t  under adverse conditions of a i r  densityand tempera- 
ture,  

ICAO Ref: ~.R/201 
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Dove ZS-DF'A a i r c ra f t .  made a forced landing near Vareenlalne; 
on 11 Februam 1952. Aircraft, 

Accident Report No, 7/52, - ~,10/2!645~ 

Circumstances 

The a i r c r a f t  with p i lo t  and four passengers took off at  1515 on a 
scheduled f l i g h t  and climbed t o  a t t a i n  a height of 1;200 f e e t  AoM.,SoL, A t  
1 000 f e e t  the port engine cut  completely, The p i l o t  t r i e d  t o  feather the 
port propeller but f a i l ed  due t o  a jammed propeller pitch lever ,  However, the  
propeller feathered when the propeller pitch lever  was pushed forward and then 
forced r igh t  back in to  the feathering positiono A successflil forced landing 
on one engine was made, No in ju r i e s  were sustained, 

Investination and Evidence 

The engine had run 934 hours since new and 575 hours since overhaul., A t  
800 hours a l l  cylinder heads were found t o  be cracked and all exhaust valves 
burned at the sea ts  and were replaced, 

Probable Cause 

Engine f a i l u r e  caused by f rac ture  of NO, 5 cylinder gudgeon pin. A s  a 
resu l t ,  a bending moment was applied t o  the connectihg rod causing the  
connecting rod t o  faLl at  the sma7.7 end, After considerable in te rna l  demage, 
a f'urther f a i lu re  occurred at  the big end, 

ICAO Ref r AR/186 
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National Airlines Ince ,  Douglas DC-6, N-90891, crashed and 
' burned a t  Elizabet.lrl_;25on'llU CAB 

-- Accicjcrl t Investiaation ,Report Ro. 1-0015. Released 
16 Mav 1952. 

Circumstances 

A t  0013 Newark Control Tower gave the f l i g h t  tax i  clearance and the 
control ler  observed the a i r c r a f t  tax i  into take-off posit ion and proceed down 
the runway i n  a normal manner, becoming airborne a t  0018 a f t e r ' a  r o l l  of 
approximately 3 200 fee t ,  The climb-out appeared normal u n t i l  the a i r c r a f t  
passed the v ic in i ty  of the Newark Range Station. Here i t  l o s t  a l t i t ude  
suddenly and veered s l igh t ly  to the r ight ,  A t  0019, the p i l o t  radioed "1 
l o s t  an engine and am returning to  the f ie ld."  During the l a s t  radio trans- 
mission the controller observed the a i r c r a f t  contintiing to  veer to  the r ight  
a t  a low a l t i t ude  and then disappear from sight,. crashing in to  an apartment 
building. There were 63 persons aboard the a i rc rhf t ,  including one infant  and 
a crew of four. Twenty-six passengers, three crew members and four occupants 
of the apartment house were kil led.  

I n v e s t i ~ a  tion and Evidence 

No evidence was found to indicate  s t ruc tura l  f a i l u r e  o r  malfunctioning 
pr ior  to  impact, e i the r  by visual observations o r  by functional t e s t s  where 
such t e s t s  were possible, No.4 engine was stopped pr ior  to  impact with i t s  
propeller i n  the fu l ly  feathered position, which indicates tha t  t h i s  condition 
had been accomplished through action by the f l i g h t  crew. No, 3 was operating 
a t  impact and there was no evidence to indicate tha t  it was not capable of 
continued operation, The testimony i n  general describes circumstances which 
would be expected to  accompany a sudden reversal of a propeller under power 
i n ' f l i g h t  - sudden increase i n  noise level  of short  duration, accompanied 
simultaneously by abrupt se t t l i ng  and veering to the r igh t  of the a i r c ra f t .  
It i s  not unreasonable to  assume tha t  the comparative violent manoeuvre, which 
occurred a t  low a l t i t ude  and low a i r  speed, created an emergency with such 
attendant urgency i n  the cockpit t ha t  the crew did not have suf f ic ien t  time 
to  make a correct analysis of the diff icul ty .  Under these conditions the 
feathering of 110, 4 propeller with No, 3 propeller operating i n  reverse pitch 
a t  appreciable power would adversely a f fec t  performance resul t ing i n  a high 
r a t e  of descent, ;[ad the a i r c r a f t  been equipped with reverse pitch indicating 
l igh t s  i n  the cock.,it, the malfunctioning propeller could have been readily 
ident i f ied and the Noe 4 propeller undoubtedly would not have been featheredo 
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Examination of the propeller of No, 3 engine indicated tha t  the dowels and 
screws which r e t a in  the blade gem to  the blade were sheared on all three blades 
by loads Lending to  tusu the blades toward reverse pi tch c t i r ec~~o i l ,  i 11~1c t~b i~ lg  

t h e i r  being i n  reverse pi tch a t  the time of impact. 

Due t o  impact and f i r e ,  the propeller control sys t e i  i n  i t s  en t i re ty  could 
not be examinedo however, cer tain f ac t s  were considered. The governor solenoid 
valve c i rcu i t ,  which extends from the cockpit t o  the governor on the nose of the 
engine and which i s  not isolated from other c i rcu i t s ,  w i l l  cause reversal of the 
propeller i f  i t  should become energized. Should this occur, due t o  some f a u l t  
i n  the e l ec t r i ca l  system, resul t ing i n  unwanted voltage to  the governor solenoid 
valve c i rcu i t ,  reversal of the propeller would r e s u l t  without any action on the 
part  of the crew and as  long as the c i r cu i t  remained energized, the propeller 
could not be taken out of the reverse pitch position. 

On February 14, 1952, the Administrator of Civi l  Aeronautics sent to  a l l  
CAA r e g i ~ n a l  off ices  the following telegrams 

",,, t o  preclude poss ib i l i ty  of inadvertent propeller reversal  of Hamilton 
~ t b a a r d  propellers on Douglas DC-6, D c - ~ A  and DC-6B a i r c r a f t  the wiring 
from the engine f i rewall  t o  the governor solenoid valve i s  to  be isolated 
from all other c i r cu i t s  t o  prevent inadvertent application of e l ec t r i c  
power to  solenoid c i rcu i t .  T h i s  i s  to  be accomplished preferably by 
removing wire frbm any bundles i n  which it may run and placing it i n  
separate isolated conduit. .-Isolation of this portion of c i r c u i t  t o  be 
accomplished as soon as  possible but not l a t e r  than midnight February 18. 
Portion of c i r cu i t  behind f i rewall  and throughout remainder of a i r c r a f t  
t o  be inspected immediately. Inspection to  include check of a l l  terminal 
points to  assure no hazard of contact with loose wires nearby and check 
of a l l  points where chaffing or  other damage may occur which could permit 
energized wires to  contact solenoid c i r cu i t '  wire o r  terminals. Further 
instructions r e  i so la t ion  of portion of c i r c u i t  behind f i rewall  1d.11 be 
transmitted as soon as  available. IJe 'do not r e c o m e ~ d  deactivation of 
reversing propellers on my  a i r c r a f t  while above program bein; accom--- 
plished, " 
National Airlines on 13 February began a program of rendering the 

propeller reversing feature inactive on all t h e i r  'E-6 equipent ,  

Psobable Cause 

The probable cause of t h i s  accident was the reversal i n  f l i g h t  of 110. 3 
propeller with re la t ive ly  high power and the subsequent feathering of No. 4 
propeller resul t ing i n  a descent a t  an a l t i t ude  too low to af fec t  recovery. 

ICAO Ref :  ~ ~ / 1 9 9  



While on the  f i n a l  approach t o  land the  a i r c r a f t  was observed by the Aero- 
drome Operator on duty a t  the Control Tower, Both the  a i r c r a f t  landing l i g h t s  
were "onn, but the  operator nb%iced tha t  the  a e r ~ p l a n e  was coming i n  unusually 
low and drew the at tent ion f  the Duty Officer t o  it, Subsequently, the  a i r -  
c r a f t  assumed a steeply ban H ed a t t i t ude  with the  port  wing down and crashed a t  
0223 hours a t  a point. 2008 9eet  from the end of m w a y  27 and d i r ec t ly  i n  l i n e  
with ito Fire  broke out on impact, 12  passengers and 3 crew members required 
medical treatment but the p i l o t  and one passenger could not be removed from the  
a i r c r a f t  and the radio of f icer  expired subsequently i n  hospital ,  

-faation and Evf dencg , 

The a i r c r a f t  i n i t i a l l y  struck a S i m d  t r e e  a t  a height of 58 f e e t  above 
ground leve l ,  A t  impact the  a i r c r a f t  was substant ial ly  i n  leve l  a t t i t u d e  
l a t e r a l l y  and longitudinally, Both the  engines were under power and the  
a i r c r a f t  was trimmed fo r  approaeh t o  land, The undercarriage and f l aps  were 
down f o r  the landingo 

The radio antenna mounted a t  the bottom of the  f ieelage was torn f r e e  on 
the t r e e o  The impact resulted i n  a drop i n  forwad speed and the a i r c r a f t  l o s t  
height rapidly maintaining i t s  direction of Plight with the  port  wing dropping, 
The port  wing impacted L+ small palm t rees  500 f e e t  from $he point of i n i t i a l  
impact with the s i d  $re% and the a i r c ra f t  swmg t o  the l e f t  and crashed i n  a 
nose-down a t t i t ude  immediately a$%exwards in to  a deep nullah running a t  r ight  
angles t o  the direction of f l i g h t ,  

Both the igni t ion awitehes were on and the  power se t t ing  denoted an engine 
ass i s ted  power approach, There, w a s  no evidence of malfme'bierning of any a i r -  
c r a f t  o r  engine components pr ior  t o  the crash, 

The co-pilot survived the  aeeident and reported t h a t  he had seen the  
obstacle before it was stnxck, On being questioned a s  $0 whether it was not 
h i s  responsibil i ty t o  warn the  p i l o t  when he know tha t  something was going wrQng 
he replied tha t  he dare not in t e r f e re  with the eaptainos flyring a s  he was only 
a co-pilot, ( ~ o t a l  771 hours - 280 Dakota a t  night a s  co-pilotY) 
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The aircraft carried 400 Imperial gallons of petrol and 42 gallons of 
oil at the time of take-off from Madras, This was more than adequate for the 
intended flight to Nagpur which was expected to take 3-1/2 hours. 

It has been established that all the available facilities were working 
satisfactorily on the night of 18/19 February 1952, 

The pilot approached the aerodrome from a southerly direction, When 
fairly close, he was twice warned by the Air Traffic Control to make a wide 
approach so as to enable the preceding aircraft to clear the runway in use. This 
manoeuvre probably put the aircraft at a longer distance away from the aerodro- 
me when he turned in on the final approach that what the pilot would be 
accustomed to. When within the approach control zone of Nagpur aerodrome, the 
pilot should, according to the companyQs regulations, have set the sub-scale of 
his altimeter at the Ql?E reading passed to him by Air Traffic Control. Up to 
the time of entry into the approach control zone, the general procedures, to 
which Deccan Airways adhered, is to set the sub-scale to QNH of the destination 
aerodrome, The QNH reading for Nagpur at the time was 29.35 inches. 

The sub-scale of the captainos altimeter was set at QNH, which prevented 
the captain from obtaining a direct reading of U s  height above aerodrome level. 

The committee is unable to offer an explanation why the pilot failed to 
observe the obstruction ahead in sufficient time to take corrective action. 
It was noted during the investigation that the pilot had had a rest of 39 
hours since he had completed two consecutive night flights between Madras and 
Delhi. This was not in accordance with the companyvs practice, which was to 
give two nights off after a pilot had flown two nights consecutively on the 
night airmail service, 

The saving of the large number of lives was due to the prompt warning and 
efficient rescue work. 

It is recommended thats- 

1) there should be strict enforcement and checking of operating 
procedures as laid down in the CompanyDs Operating 1nstructions.and 
more effective supervision over the flying habits of' aircrews; 

2) in selecting the aircrew for the operation of the night 
airmail service, it should be ensured that not only the captain but also 
the co-pilots are of proved ability and possess long and mature experience 
of air transport flying; 
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3)  the question of crew fatigue particularly on night services 
should be studied in consultation with experts on aeronautical medicine; 

4 )  normally, for landing at night, the requirement to make a 
circuit or a partial circuit of the aerodrome should not be waived; 

5 )  every effort be made to accelerate the provision of high inten- 
sity runway and approach lighting at Nagpur, regarding which the commit- 
tee noted, action had already been initiated by the Civil Aviation Depart- 
ment. 

The accident was due to errors of judgment by the pilot when attempting 
landing during night. He misjudged the approach, undershot and hit the top 
branches of a treeo 

The setting of the pilotus altimeter to QNH, rather than the customary 
QFE during the final approach was a contributory factor. 

ICAO Ref: AR/200 
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Bonanza ZS-BXM a i rc ra f t ,  collided with an t  heap 
on landing near Stollsberft on 21 February 1952* 
Aircraft  Accident Report NO, 8/52, ~ ~ l 0 ~ 2 / 6 4 . 6 .  

Circumstances 

The a i r c r a f t  with a p i lo t  and one passenger took off  from Barberton at 
0635 hours t o  f l y  t o  an asbestos mine near Stollsberg, the landing t o  be made 
on a s t r i p  of an unlicensed f ie ld ,  1 5  minutes l a t e r ,  having made a dummy run 
over the s t r i p  the p i l o t  touched down, applied brakes but due t o  a co l l i s ion  
with an ant heap, nosed over, No in jur ies  were sustained, 

Investigation and Evidence 

The f l i g h t  was non-scheduled, The p i l o t q s  t o t a l  f lying experience was  
32&hours, 34 of which were on Bonanza Aircraft. The documentation of the 
a i r c r a f t  was i n  order, 

Probable Cause 

Due t o  s t r ik ing  ant ant  heap during landing on an unlicensed f i e l d  the 
nosewheel l e g  broke, Major damage resulted. 

ICAO Ref: ~ ~ / I l 8 7  
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Noorduyn Norseman IV, CF-DFU a i r c ra f t ,  crashed while landin< 
at Comox, B o C o  on ZL February 1952, Dept, of Transport, A i r  

Services Branch, Civil  Aviation Division, Se r i a l  Nso52-8 

A t  1314 hours POSOTO a Public Transport p i l o t  took off from Vancouver, B o C o  

f o r  Sultry Bay, BOG, The first par t  of the t r i p  was uneventful, S9x passengers 
boarded the a i r c r a f t  a t  Sultry Bay, The a i r c r a f t  took off from Sultry B&y at  
1W.5 hours PoSoTo arr iving at  Comox where it crash landed at ll&!+ : hours PoSoTo 
No in ju r i e s  resul ted although the a i r c r a f t  was substant$ally damaged, 

I n v e s t i ~ a t i o n  and Evidence 

The a i r c r a f t  was airworthy and there was no evidence of malfunct io~,ngo 
The p i lo t  intended t o  land behind the Comox s p i t  i n  sheltered water but changed 
direct ion of landing when v f s fb f i i t y  was suddenly sharply decreased by the 
snow f l u r r i e s  which made it unsafe t o  land toward the s p i t  i n  sheltered water, 
The a i r c r a f t  landed i n  unsheltered water where there were heavy swells and 
the undercarriage s t r u t s  and spreader bar collapsed, 

Probable Cause 

Due t o  poor v i s i b i l i t y  the lahdfng direct ion was changed and the a b c r a f t  
had t o  land i n  rough water, where the undercarriage collapsed, The p i lo t  -erred 
i n  continuing the landing when it was apparent tha t  the surface was unsuitable, 
The f l i g h t  should not have continued through the Comox control zone i n  weather 
conditions below the VFR limits fo r  control zones, 

ICAO Ref: ~~/196 
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No. 44 

Piper Cruiser ZS-BPA, collided with a vulture and 
forced' landed on 29 February 1952 a t  Kluhluwe 

Game Reserve, Zululand. Soiith ~fri'cra. . Accident 
Inves t ipat ion Hemrt No, 11/52,, 

Circumstances 

The a i r c ra f t ,  converted fo r  a e r i a l  spraying, and being pilo$ed by a 
commercial licensed pi lot ,  was making a commercial f l i g h t  w i t h  three other 
a i r c ra f t ,  While doing a South West t o  North East f l i g h t  a Vulture appeared 
out of the smoke spray of the preceding a i rcraf t .  Ehasive action proved in- 
effective and the vulture hit the a i r c r a f t  on the port  side. Unable to 
maintain height, a s  a r e su l t  of vibration, the p i l o t  made a forced landing 
in to  the trees,  The a i r c r a f t  was demolished. 

I n v e s t i ~ a t i o n  and Evidence 

One foot  of the propeller was smashed and a hole 9 inches by 6 inches 
resulted i n  the windscreen, Airspeed a t  the time was 105 mph-ipgd the  
excess speed was used i n  an attempt to gain height, 

The p i l o t v s  t o t a l  f lying hours were 615, of which 110 were on Piper 
Cruisers , 

Probable Causg 

A vulture struck the a i r c r a f t p  fracturing the propeller and windscreen 
causing the p i l o t  t o  make a forced landing. 

ICAO Ref: ~ ~ / 1 8 8  
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Private, De Havflland DH 104, M-d*$64%, crashed a6 Goose, 
Newfoundland on 29 February 19520 Dept, of T s m a ~ s r t ,  A i r  
S e r v f c e _ 9 v M o n  Division, Serf ELI- No0 522'2, 

A t  1325 hours on 26 F e b r w y  1952 the a h c r a f t  took off  from Hatfield, 
England, bound for  Toronto, C a d a ,  on a fer ry  f l i g h t  via Prestwfck, Scotland; 
Keflavik, Iceland; BLuie West I, Greedand; Goose, Nfldq Montreal, Quebec, 
The f l i g h t  proceeded without incident as f a r  as Blufe West I where it arrived 
a t  1935 hours on 27' February 1952 having landed and refuelled en route at 
Prestwick and Kef'lavik, 

The a i r c r a f t  departed Bluie West I a t  17'57' hours on 28 February 1952 
fo r  Goose with a signed f l i g h t  clearance, After various exchanges of radio 
messages, the a i r c r a f t  reported over the Goose radio range a t  2252 hours 
28 F e b r w y  1952, 

After ~eSu8fng G68, aeve rd  instrument let-downs were attempted using 
the radio range and the a i r c ra f t  crashed a t  about 0010 hours on 2!3 February 1952, 
Both the  p i l o t  and navigator were k i l led  and the a i rc raf t  w a s  destroyed, 

I[nvestf,gation a d  Evidence 

Ekemination of the a f r c ra f t  f a i l ed  t o  disclose any evidence of f a i lu re  
or malflznctioning of the airframe, engine or  controls, I n  accordance with 
United Kingdom regulations, a Cert i f icate  of Safety had been issued f o r  the 
a i r c ra f t  pr ior  t o  i ts  departure from Hatfield, Evidence at the scene of t h e  
accident indicated tha t  a t  the moment of dmpact the port engine was producing 
power and the starboard engine was not producing power, 

Three of the  four wing tankgl were damaged fa the crash and were found 
t o  be smpty, The f o w t h  wing tank wae undamaged and contained about one gallon 
of fuel, The auxiliary wing tank was found t o  be in t ac t  and dry, Baninat ion 
of the snow i n  the v ic in i ty  of the accident f a i l ed  t o  show evidence of fue l  
having escaped from the damaged fue l  tanks, 

The pilot-in-cornmand held an Airline Transport Rating t ha t  appeared t o  be 
medically expbed, Detafls of his3 flying experience were not available, 
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It was not determined whether or  not the navigator held a navigatorus 
licence but a Commercial Airmen Medical Certificate which appeared t o  be out 
of date was found i n  the wreckage, 

A t  Bluie West I the pilot-in-command was briefed on the weather fo r  the 
route, d e s t i  n a t i  on ( ~ o o s e )  , Stephenville, Gander and Mfngan, Although Mingan 
has no airport  f a c i l i t i e s  or radio aids, and i s  to  be used f o r  emergency only - 
it waa chosen by the p i l o t  as the Alternate, Gander and Stephenville being 
beyond the safe range of the aircrpFFto A t  t h i s  briefing the weather f o r  Goose 
was given as - Ceiling 300 f e e t  obrebure; Vis ib i l i  t y  3 b  mfles; moderati snow, 
l i g h t  blowing snow; wind 25 kts. gtastfng to  40 k t s o  A weather folder was 
prepared f o r  the f l i g h t  but was not picked up by the p i lo to  I n  view of the 
weather two other p i lo t s  attempted t o  diesuade the pilot-in-command from departing 
and the clearing officer refused to  sign a f l f g h t  clearance f o r  the  a i r c ra f t ,  
Before leaving, the p i lo t  checked the  weather with the forecaster to determine 
when he would meet the bad weather and how bad the icing would beo He was 
to ld  where he would f i r s t  meet the bad weather and tha t  it would deter iorate  
progressively as he approached Gooseo Icing was forecast t o  be moderate with 
the possibi l i ty  of clear  icing i n  the v ic in i ty  of ~ o o s e ,  

The a i r c r a f t  departed from Blu3.e West I at 1757 hours and reported over 
the radio range a t  Goose at 2252 hours having been in the air-4 hours and 55 
minutes, A f'urther hour and eighteen minutes before the  accidentp was spent i n  
the v ic in i ty  of Goose attempting instrument let-downs, thus giving a t o t a l  
airborne time of 6 hours 13 minuteso On the basis of the fue l  consumption fo r  
the f l i g h t  t o  B l u e  West I, the maximum endurance of the  a i r c ra f t  would not 
exceed 7 hours 30 minutes, 

During the 1 hour and 13 minutes that  instrument let-downs were being 
attempted the fue l  consumption of the a i r c ra f t  would have been high, 

There is, therefore, a strong possibi l i ty  tha t  the a i r c r a f t  ran out of 
fuel  while attempting an instrument let-downo 

Probable Cause 

The a i r c r a f t  struck the ground a t  an angle of about 3o00 It was not 
possible t o  determine conclusively whether or  not the aocident was precipitated 
by fue l  exhaustion, It is considered tha t  poor judgeanent was ahown by the  
pilot-in-command in undertaking the f l i g h t  i n  such adverse weather condftioneo 

ICAO R e f :  ~~/212 
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Draaon Raljfde ZS-BCP a i rc ra f to  made a forced.landfng 
0 

A t  about 1925 hours on U W c h  1952, the a i rcraf t ,  flown by a commercial 
p i lo t  took off on a non-scheduled f l ight ,  The a i rc ra f t  weight was 4 596 lbs, 
(1 154 lbao below allawerble Un i t ) ,  Shortly a f t e r  take-off the-starboard 
engine commenced t o  run roughly, then the o i l  pressure dropped t o  zero, The 
pi lo t  throttled back and switched off the engineo The a i rc ra f t  was then at 
3 500 &.&SOL, and the pi lo t  vas unable to  mainbin height until the engine 
seized and the propeller ceased wind milling a t  2 200 fee t  AoMoSoLo A success- 
ful forced landing was made a t  the original place of departure, 

The exhaust valve of NO, 5 cylinder had fkactured followed by fa i lure  of 
No, 5 piston, Broken parta circullating i n  the o i l  system caused No, 2 and 5 
connecting rods t o  jam against the crankcase resulting fn two holes being made 
i n  the crankcase, 

Engine f a i  lure was due t o  fracture of Noo 5 cylinder exhauat valve during 
f l ight ,  The exhaust valve had a running li f e  of 65 hours aince new and the 
reason for  the fa i lure  is being fn-veetfgatedo 

ICAO Ref: A R A ~ ~  
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No, 47 

Robin Airlinea , Inc, , C-L6 a i rc ra f t  , N-8LOLC, crashed 
near Whittier, California on 18 Amil 1952, CAB 

Accident Inves t i~a t ion  Re~or t ,  Noo 1-0027. ..Release4 
21 A u m s t  1952, 

Circumstances 

The a i rc ra f t  departed New York, NOYO a t  1809, 16 A p r i l ,  After making 
a scheduled stop a t  Chicago, I l l inois ,  it arrived a t  Kansas City, Missouri, 
a t  0208, 17 A p r i l *  Departure from Kansas City was delayed approximately 
eleven hours when it was found necessary to replace the r ight  engine o i l  
cooler which had developed a leak, The f l igh t  departed Kansas City on a VFR 
(Visual Flight ~ u l e s )  f l i gh t  plan a t  1338, A precautionary landing was made 
a t  Wichita, Kansas, a t  1500, to check o i l  consumption and the f l i gh t  departed 
a t  1534 on an LFR f l i gh t  plan, The f l igh t  encountered a severe thunderstorm 
i n  the vicinity of Tucumcari, New Mxico whereupon the f l igh t  turned eastward 
and landed a t  Amarillo, Texas a t  18l.4, A t  2102 the f l igh t  again proceeded 
westward on an IFR f l igh t  plan t o  Phoenix, Arizona, 

A t  2235 the f l igh t  reported over Albuquerque, New NX~CO, and a t  this 
point changed from an IFR to a DVFR ' [Defence Visual Flight ~ u l e s  ) f l i gh t  plan 
estimating Phoenix a t  0020, It arrived a t  Phoenix a t  0030, 18 A p r i l ,  and 
departed, there a t  Ow on a DVFR flight plan t o  cruiae a t  8 000 feet ,  Green 5 
airway, to Riverside, California, then direct to Burbanko California, the 
destination, 

A t  0313 the f l igh t  requested and was furnished the Burbank and Los 
Angeles 0228 weather, which waa as follows : 

Burbank closed, v i s ib i l i t y  118 mile and Los Angeles measured 700 
overcast, v i s ib i l i t y  2-1/4 w i t h  haze and Smoke, temperature 57O, dew 
point 54, wind southeast 1, altimeter 29,91, A t  t h i s  time the f l i gh t  
advised that it would f i l e  an IF'R f l igh t  plan la ter ,  A t  0317 the f l i gh t  
reported over Riverside Range Station a t  6 000 fee t  and requested an 
XF'R approach t o  Los Angeles, estimating over Downey a t  0336, 

The h a  Angeles low-frequency radio range was not in  operation, which 
f ac t  m a  known to  the pilot. A t  0323, ARTC ( ~ i r  Route Traffic control) gave 
the following clearance t o  the a i rcraf t :  
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'%om present position t o  Downey radio beacon cruise a t  l e a s t  
500 on top - Descend VFR and cross Downey and mainbin 3 COO - Contact 
Los Angeles Approach Control over La Habra - No delay expectedOw The 
p i l o t  repeated t h i s  clearanceo 

The following informertion i s  from the report of the Log Angeles Airport 
Chief Controller: 

I t A t  O333P, N-OhC called Los Angeles Approach Control on U9,9 T,b 
(very loud and c lear )  advising he believed he was In  the v ic in i ty  of 
La Habra and was having d i f f i cu l ty  With h i s  ADF equipment on account 
of s t a t i c  and tha t  he would have to  make some other type of approacho 
The Approach Controller asked N-O&C if  he had ILS equipment and whether 
he believed he could pick up the outer marker sa t i s fac tor i ly ,  The 
p i l o t  answered i n  the affirmative and f h t h e r  s tated that he could 
probably frind the ILS Glide PEba and proceed &om there on in,  N-&C 
was then cleared (0,333~) f o r  a straight-in IIS approach f'rom the Los 
Angeles outer marker and was given the Lols Angeles weather and also 
advised that the h s  Angeles E,F, Range was inoperative on account of 
being shut-down for  maintenance, 

The Los Angeles Approach Controller then immediately began 
watching fop N-O&Cos appearance within the nex% few minutes on the 
Surveillance Radar Scope on %he normal se t t ing  of 20 mile range as  the 
f l i g h t  continued weatbound toward the IDS Angeles Outer Mwker, When 
no ta rge t  appeared on the Su~veil lance Scope by 0337P several radio 
c a l l s  were directed to N-,O&C "by Loa AngeZss Approach Control, No 
response was received," 

About 1000 on the morning of 18 A p r i l  the wrecked a i r c r a f t  was discovered 
about 2 miles eas t  of W t t i e r  and 22-1/2 miles east,--northeast of the Los 
Angeles International Airport, A 1 1  persona aboard - 26 passengers and three 
crew members - were k i l l ed  i n  the crash, 

Investigation and Ekfdence 

The accident occurred near the top of a grassy knoll a t  an a l t i tude  of 
980 f e e t  5SL while the a i r c r a f t  was banked s l igh t ly  t o  the l e f t ,  probably 
l eve l  longiDudinaUy, and on a heading of 260' mergne'tieo This s i t e  i s  approxi- 
mately 2 600 f e e t  north of the centre l ine  of the ITS approach path t o  b s  
Angeles International Airport, s l ight ly  west of north of La Habra, and about 
7-1/2 miles e a s t  of the Downey fan marker , 

Evidence indicated tha t  the power plants were operating normally and tha t  
both were developing appreciable power a t  i n i t i a l  impact, Following first 
ground contact, the a i r c r a f t  continued airborne f o r  a distance of 1 875 f e e t  
across a ravine, where it crashed and burned on the upslope of the opposite side, 
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Examination of the wreckage revealed tha t  a t  i n i t i a l  impact with the 
ground the landing gear was i n  the extended position and the wing f laps  were 
f u l l y  retraoted, No evidence was found to indicate tha t  any s t ruc tura l  f a i lu re  
or  malfunctioning of the a i r c r a f t  and power plants, o r  of any of the i r  components, 
had occurred prior  to the accident, A s  f a r  a s  could be determined from examina- 
t ion of the wreckage and a review of the maintenance records, the a i r c r a f t  was 
well maintained and was i n  an airworthy condition when it crashed, 

Damage b the cockpit section was. so .extensive that no r.eliable readings. 
could be made of most of the instruments o r  control sett ings,  The barometric 
scale of each of the alt imeters was s e t  a t  29,89, Examination of the a i r c r a f t  
clock disclosed that although the hour hand was loose on the shaft, the minute 
hand was stuck a t  approxbmately33:45and the second hand a t  $45, 

The l a t e s t  weight and balance report obtainable was the one out  of Kansas 
City, which indicated a gross weight af 952 pounds, including 1 3 1 5  gallona 
of fuel,  This was within the allowable gross of 45 000 po~nds, It was impos- 
s i b l e  to locate  a manifest out of Phoenixs a copy of which should have been 
mailed t o  the company us headquarters i n  accordance with the CiviJ. A i r  Regula- 
tions, A t  Amarillo, 606 gallons of f u e l  and 32 quarts of o i l  were added, 
Using the basic weights out of Kansas City and estimating 150 gallons per hour 
fuel  consumption (hormally used f o r  C-46 f l i g h t  planning purposes) with 17 
gallons per s top allowed fo r  taxying and warm-up, the a i r o r a f t  is calculated 
to have departed moenix with a gross weight of 40 542 pounds, including 7l5 
gallons of fuel, A t  the time of the accident, approximately 422 gallons of 
fuel  remained, 

Nearly a11 of the radio eqPlipment was destroyed by the impact and 
subaequent f i r e .  It was determined, however, that the ILS Control Head was 
positioned to Channel ( Y ) ,  corresponding t o  the Los Angeles ILS frequencies, 
and that the ADF was tuned t o  approldmately 260 kc, The h s  Angeles outer 
marker operates on a frequency of 266 kc, According t o  company maintenance 
records, a l l  radio equipment had been overhauled, establishing ZEnO service 
time. It was then ins ta l led  on t h i s  a i r c r a f t 2 5  March 1952. The ADF was 
auitably compensated 3 A p r i l  1952, 

A l l  radio contacts with the f l i g h t  were normal, the last one a t  0333 
being reported as, "very loud and clearb" The only i r regular i ty  mentioned 
by the f l i g h t  crew was the d i f f icu l ty  with the ADF equ ipen t  because of 
s t a t i c ,  The Airways Fl ight  Inspection Branch of CAA, on 18 A p r i l ,  made a 
special check of the Los Angeles instrument landing system and the La Habra 
and Downey fan markers, The report  on this check indicated tha t  operation 
of theso f a c i l i t i e s  was normal i n  a l l  respects, 

Information given the crew a t  Phoenix showed c lear  weather f o r  the 
remainder of the f l ight ,  with the exception of the immediate v ic in i ty  of h s  
Angeles where Burbank was forecast to be zero-zero w i t h  fog, and the Los Angeles 
Airport 800 fee t  and 2 miles with fog and haze, a t  the time of the f l i g h t ' s  
anticipated a r r i v a l  there, 
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During the l a s t  l eg  of the f l ight ,  Phoenix to Losl AngePea, it appears 
that cleak sky and excellent f lying conditions existed as far ae Poiona, 
California, A t  the time of the accident the weather a t  Los hngeles Airport 
was reported t o  have been cei l ing 700 feet ,  overcast, v i s i b i l i t y  2-114 miles 
w i t h  haze and smoke; and Burbank cei l ing 100 fee t ,  sky obsc~wsd, v i s i b i l i t y  
l/4 mile with fog, The s t r a tus  and fog had been spreading inland and a% the 
time of the accident apparently included the c i t i e s  of Whittier and h e n t e ,  and 
the adjacent h i l l g o  The top of the strattuss ranged Born about 3, 200 to 1 5 0 0  
f e e t  and i% is indicated tha t  the west slops8 of the Puente MUs,  including 
the tops of %he ridges and s i t e  of the crash, were i n  the fog a t  the time of 
the accidentg however, i t  was c lear  immediately t o  the eas t  of these hills, 
Aircraf t  ic ing  conditions did not e x i s t  and turbulence, i f  my, would have 
been negligLbla, 

Captain b w i s  Reed Powell had been act ively engaged i n  aviation for  a 
number of years and h d  accumulated 7 751 horns of f lying % h e  when he became 
physically inoapaefkted on 30 W c h  1951, by a ~ o r o ~ y  attack, T h i s  f l i g h t  
time inclultlsd, w captain, 1 500 hours i n  DC-3 us, f 900 f n DC-4 Os and 600 i n  
C-46 'IS, 

On L$ November 1951, Captain Powell was issued a f i rs t -class  medical 
cer t i f ica te ,  dated 1 September 1951, with the lixaita%ion MValid for Company 
Check Pi lot  Du%iesow When Captain Powell was examined on l.4 March 19529 for 
renewal of h i s  medical cer t i f ica te ,  D r ,  Heraog (the CAA, designated medical 
examiner from whom he usually took his p i lo t  physical examinations) found no 
physical i r r egu la r i t i e s  but because of the p i l o t u s  heart  history, issued a 
medical ce r t i f i ca te  w i t h  the same limitations a s  beforeo 

MK'80 Powelf, widow of Captain Powell, was unable t~ t e s t i f y  a t  the 
accident investigation b a r i n g ,  Ilowver, her statement was taken Eater, a t  
which time she s tated that both she and Captain Powell were we3,l aware of 
the Umitation on Captain Powellos medical cer t i f ica te ,  as was an of f i c i a l  
of another i r regular  car r ie r  f o r  whom Captain Powell made two t r ipe  i n  
December 1951, She s tated further  tha t  Captain Powell to ld  her he 'WS not 
discussing the Limitation on his ce r t i f i ca te  with my of %he other p i lo ts ,  
as he hoped t o  go to Washington and have the l inti tation removedo 

APL of the passenger-carrying f l igh t s  made by Powell were contrary 
t o  the limited medical ce r t i f i ca te  which res t r ic ted  him to company check 
pikgt duties,  

Company o f f i c i a l8  t e s t i f i ed  tha t  prior to the accident they were not 
aware of any l imitat ion on Captain Powellus medical cer t i f ica te ,  although 
they had examined h i s  p i l o t  papers on more than one occ~asion, 

The waiver clause i n  Part  29 of the Civi l  A i r  Regulations is designed 
for  use where a piEotus experience, a b i l i t y  and judgment compsnsa.tEe fo r  
physical deficiency, However, no amount sf experience, a b i l i t y  and judgment 
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can compensate f o r  an organic disease which may, a t  any time, completely 
incapacitate the pi lot ,  Hence the finding required by Section 29.5 before 
a waiver i s  granted could not have been properly made i n  t h i s  case. The 
Administrator of Civil  Aeronautics has been requested t o  take specif ic  steps 
to prevent recurrence of such a si tuat ion as  arose i n  the case of Captain 
Powell, 

The autopsy surgeon reported he found defini te  evidence tha t  Captain 
Powellhad a badly damaged heart  and that he had had a recent hemorrhage, 
While he could not determine whether or  not death occurred before the crash, 
he did s t a t e  tha t  t h i s  hemorrhage had occurred within, "probably a matter of 
hours, a t  the outside, It could have been immediately before or  it could 
have been a matter of several hours beforeon 

Since examination of the wreckage and review of maintenance records 
did not reveal any evidence of f a i lu re  o r  malfunctioning of the a i r c r a f t  or  
power plants o r  of any of the i r  components pr ior  t o  the crash, and since no 
mechanical d i f f i cu l ty  was reported i n  any of the radio contacts with the 
f l igh t ,  it must be concluded tha t  the cause of the accident was operational 
rather  than mechanical, 

Based on the known f u e l  aboard when the f l i g h t  departed Kansas City 
and tha t  taken aboard a t  Phoenix, it is evident tha t  there was suff ic ient  
f u e l  f o r  the f l i g h t  to have remained i n  the a i r  from two o r  three hours 
longer had the crew considered it necessary o r  advisable, It is also apparent 
that a t  initial impact with the ground the a i r c r a f t  was i n  controlled f l i g h t  
with both engines operating a t  appreciable power. 

From the time o f  departure from Phoenix u n t i l  reporting over Riverside 
a t  6 000 feet ,  the f l i g h t  averaged approximately 200 mph, Had t h i s  average 
been maintained beyond Riverside the f l i g h t  would have arrived i n  the  v ic in i ty  
of La b b r a  a t  approximately 0329, f i v e  minutes before the accident occurred. 
A very unlikely reduction i n  ground speed t o  141 mph would have been required 
t o  bring the f l i g h t  d i r ec t  from Riverside to the scene of the acciaent in 
the 17-minute interval  between reporting over Riverside and the time of the 
accident, It, therefore, appears more logical t o  believe tha t  the f l i g h t  
arrived i n  the La Habra area about 0329 and spent the next few minutes 
manoeuvring i n  tha t  area a t  a low al t i tude.  This bel ief  i s  further  substan- 
t ia ted  by statements of witnesses who saw and heard a low-flying a i r c r a f t  
i n  the area a few minutes before the crash occurredo 

Since the f l i g h t  had been instructed by ARTC t o  maintain 3 000 f e e t  
ssing Downey, i t s  a l t i tude  i n  the v ic in i ty  of La IIabra (east  of 

Downey pa should not have been l e s s  than 3 000 feet .  It i s  d i f f i c u l t  to 
explain the f l i g h t l s  being so low i n  t h i s  area, unless the p i l o t  was attempting 
to  make a visual  approach beneath the overcast, which i n  the BoardDs opinion, 
i s  most l ike ly  t o  have happenedo The layer of fog had moved inland to a point 
approximately f i v e  miles eas t  of the scene of the accident; eas t  of there, 
however, the weather was clear ,  Much of Captain Powell's f lying experience 
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had been acquiredin theLos Angeles area and he was familiar with the terrain. 
Only one-half mile south of the scene of the accident, the terrain i s  con- 
siderably lower, and had the a i rc ra f t  been i n  th i s  area, a visual approach 
might have succeeded, There i s  no excuse for  such an approach t o  have been 
attempted, however, i n  view of the presumed capabilities of the crew and the 
properly functioning f l igh t  and ground f ac i l i t i e s  available for  the ILS 
approach for  which the f l i gh t  had been cleared, 

Probable Cause 

The Board determines that  the probable cause of this accident was the 
action of the p i lo t  in  voluntarily descending below the minimum al t i tude for  
which he was cleared, and attempting an approach a t  an al t i tude too low to 
clear the terrain, 

ICAO Ref: AR/2l3 
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No,. . 

On 21 A p r i l  1952 a commercial licenaed p i lo t  was flying on a croes- 
country scheduled flight fn a Dragon Rapfde a i rc ra f t  ~ t h  6 passengers, 
when engine vibration and fall-off of pawex occurred, He made a succeajsrul 
forced Panding, It was discovered that  the valve rockar bolt of No, 5 
cylinder had fractured, The bolt wara replaced and the f l igh t  r e m d  when 
the engine again gave trouble so the pi lo t  force handed again, The cause 
of the second fa i lure  was fracture sf the exhaust valve of No, 2 cylfnller, 

Investigation revealed that  the rocker bolt had failed became the 
wrong length bolt had been f i t t ed  during werhul, The bolt had been drilled 
for  a sp l i t  pin and the pin hole was weU down inside the nut, reeulting i n  
about 3 threads of the bolt holding i-n t_he nut, The bolt had failed a t  the 
s p l i t  pin hole and stripped the 3 threads, The valve failed in fatigue, 
having run 180 hours since new, Thepflotnstotal f lying apepienee was 
1500houra with a small number on Bapfde ahcraft, 

The probable causes of the engine fai lure were due toe 

i) wrong length bolt f i t t ed  with posafble over-tightening 
producing pre-stresea No torque apnnera were usedj 

i f )  incorrect valve f i t ted,  Valves of Gypey Queen Ebnd Gypsy 
Mnjor engines had been milxd, 

ICAO Ref: ~~/207 
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.ZS-BCR a i r c ra f t .  made a forced landing near Mossel Bax, 
C . Po on 4 May 1952. Re'port ~ d ,  20/52. J. 10/2/658. 

Circumstances 

On 4 May 1952 a t  about 1020 hours, the p i l o t  was on a cross-country 
f l i g h t ,  when,f or ty minutes a f t e r  take-off, both engines s ta r ted  vibrating 
and power f e l l  off, He f orce-landed ' successfully. 

Investigation and Evidence 

It was found tha t  rocker bol t  fa i lures  had occurred on both engines. 
Mate r id  was tested and found t o  meet specification requirements. The bo l t s  
ft i i led 13 running hours a f t e r  f i t t i ng .  .fievious t o  the fa i lures ,  a change 
had been made i n  the 'method of locking the bol t s  from split pin locking t o  
tab  washer and lock plate  locking, The lockplates and washers were loca l ly  
made. No torque spanners f o r  bol t  tightening were wed. 

Probable Cause 

The probable cause of the rocker bol ts  f a i l i n g  or  loosening was due t o  
locking being inadequate, with possibly overtightening and s o  overstressing 
i n  the first instance, 

ICAO Ref: ~ ~ / 2 0 6  
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No, 50 

ZS-DFP a i r c ra f t ,  destroyed during re-fiell ing, 
at  Grand Central AirMeld,~ Transvad, on LZ May 2952, 
RO~ 

Circumstances 

On 11 May 1952 a t  about 1800 hours, a native who had been ref'uelling 
aircrElrt f o r  the  past  6 years without accident, was refueUing Fairchild UC-61K 
aircraft ZS-DFP a f t e r  a f l ight ,  He was f i n i n g  the port  tank, which was already 
h . d f  f u l l ,  when a f k e r ' p u t t b g  in 1 2  gallons, he moved the  funnel sideways t o  
the  l e f t ,  tipped it on i ts  s ide and immediately the  funnel and outside of the  
f u e l  tank burst  i n to  flames, 

Investi~cation and Evidence 

No one was smoking near the aircraf't a t  the time and the  native s tated he 
had used two earthing clips,  attached to  the hose, one clipped t o  the  tank and 
the other t o  the m e l o  The attachment of the earthing lead t o  the  hose was 
a very loose f i t  but t h i s  was not considered serfouso Five a i r c r a f t  had been. 
refuelled the same day from the same pump without incident, The pump and hose 
had been i n  use since 1946, 

The hose was of the  standard f lex ib le  ty-pe, was 22 f e e t  long and had a 
spring loaded t r igger  nozzleo Hose and nozzle were tes ted  fo r  continuity and 
found sat isfactory,  The native s ta ted  he had not sp i l led  petrol. over the wing, 
The a i r c r a f t  wings were tSmber spars and f ab r i  c covering, the fuselage metal 
tube and fabr ic  covered, The t i r e s  were Goodrich Silvertown 650 x 10, The 
fuel be.- pumped was No, 91  octane, The a i r c r a f t  had f l o w  23 hours since new 
and about 2 hours on the day of the accident, The bonding of the a i r c r a f t  was 
i n  order, The weather was good, ch i l ly  with 15-20 mph surface wind, 

Probable Cause 

The probable cause of the accident was f i r e  due t o  a t a t i c  e l e c t r i c a l  
discharge, No defect was found in the refuel l ing equipment and the poss ib i l i ty  
of a spark being produced when the  native moved the f'unnel can be discountedo 
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ZS-DFC, Dove DH-10L ai rcraf t  
undercarria~e co l la~sed  on take-off a t  Welkom, O,F,S,, 

on 23 May 1952, R e ~ o r t  No,: 26/52, 3,10/2/664, 

Circumstances 

On 23- May 1952 a t  about L353 hours, the pi lot  was taking off from a 
licensed airf ield,  The pilot  ~ t a t e s " , , ~ .  the n o d  cockpit checks before 
take-off were executed and I was sat isf ied everything was i n  order, the actual 
t akeof f  was commenced a t  1355 hours, Approximately 3 or  5 seconds a f te r  the 
full throt t le  position had been reached, I suddenly f e l t  the starboard main 
wheel collapse. The right wing immediately sagged and the a i rcraf t  slowly 
started to  turn towards the right,  I was unable t o  keep the a i rcraf t  straight 
and realised that  it would not be able to  take off,  Accordingly, I throttled 
back and managed to  keep the wing off the ground for  a few seconds longer, 
However, soon the wing touched the ground and the a i rcraf t  went off the runway 
onto the rougho.,,the a i rcraf t  slithered to  the r ight  and then to  the l e f t  
violently, un t i l  it came to  res to  BkLt had t o  be made through the escape 
hatches, as the cabin door was jammedo 

Investigation and Evidence 

The starboard undercarriage operating jack was found defective. The 
piston rod had broken away from the piston near the piston end, i n  tension, 
The material was 'found to  be excessively porous throughout and crystal size 
was excessive and variable, The appearance of the fracture in  certain areas 
was of an inter-crystalline nature, There w a s  no evidence of fatigue fai lure 
and the fracture plthough considered to have taken place progressively was 
essentially iq~ ten taneous~  It i s  considered that  fai lure took place i n  tension 
and resulted from overloading of an area of small cross section weakened by 
excessive porosity, aided by embrittlement developing or  resulting from th i s  
condition, The reason for  qverloading i s  s t i l l  the subject of investigation, 

The f l ight  was of a regular scheduled nature. The pilot  held an Airline 
Transport Licence. H i s  t o t a l  flying experience was 5 293 hours of which 1 018 
were on Dove a i rcraf to  The take-off'was from a licensed airfield. 
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Probable C a w  

The probable cause of the accidoat ma collapses of thas starboard under- 
carriage caused by failure of the starboard undercarriage jack piston bosso 
The piston of the undercarriage jack parted from the piston rod, The air 
pressure in the jack forced the piston rod outwards, which broke the down lock: 
and retracted the starboard undercarriage, Inspec%ion of the undercarriage 
jack when dismantled, showed no evidence of the pistod fouling %he jaok casing 
at either end of the stroke, OP the seizure of the piston ia the cylinder, 

ICAO Ref r A R / ~ O ~  
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U a t  of Laws and Reguhtiops of the Contractinst States  
containing movisions re la t ing  t o  
" Aircraft Accf dent Investinationm 

Amendment@ t o  the Ustqof Laws and Remlationa 
of the Contsactixw State@ a~rwar ing  

i n  ICAO C i r c u l a r  2ttAN/21 ( a r c r a f t  Accident Diaest No, 21 

1, I a w  and Regulations re la t ing  t o  "Aircraft Accident Inves t i~a -  
tionn received afnce 27 December, 1%. 

1949 August - Notice t o  Ainnen No, 511949 - Aircraft  Accident aad 
Incident Inve stlgationa , 

1952 Civi l  Aeronautics Iaw Noo 231, 19528 Chapter 9, 
Article 132, - 1nvestiga;tion of Ac'cidents . 

1951 29 M i  Arrgt6 r e l a t f f  au contrble de l a  navigation adrienne 
e t  h lginatf tut ion dnun Office de lDAir en Sarres 

Article 3,- Attributions de lDOff ice  de 1'Airs - l e s  enquQtes re la t ives  aux accidents. 

UNITED KINGDOM COUNY 
GIBRAUAR 

1952 Jan. 3 The Air Navigation ( ~ n v e s t f  gatf on of Accidents) 
Regulations , 1952, 

2. Modifications. r e m a l s  and corrisrenda t o  be made t o  C i r -  
o u l i  24-~~/21 .  1952 - Part I1 - ha i s l a t ion ,  

FRANCE The date s h a l l  read 21  avril 1937 instead of 28 a v r i l  
1937, 



HONG KONG 

IRELAND 

IXILIPF'INES 

1952 June 20 

,UNITED KINGDOM 

UNITED STATES 
OF AMERICA 

Hona Konw ,sha l l  be emitted on p a . s  119 and 126, 

b g i s l n t i o n  apwaring under Ireland shall read as 
follows : 

The Air Navigation ( Inveqtigation of Accidents) 
Regulations, SoRo & 0, No, 21, as amended by Air 
Navigation (Amendment) Regulations, So80 & 0, 228 - 
3 &-gust 19420 

Air Navigation and Pansport Act, Noo 40: VII - 
Section 60 - Investigation of Accidentso This Act has 
been amended by Amendment Acts' No, 10, 1942; Noo 23, 
1946 and Noo 4, .19500 

For Conlmmwealth Act, Noo 168 - 22 November, 1936, 
the followiw a h a n  be aqbstituted: 

The Civil.-hronautics Act of the Philippines, Noo 776: 
Chapter V,- Section 32,, - Powers and Dut;ies of the 
Adminigtrator: (11) - 1nvesCigation:of Accidentso 

Statutory Instrument number of the Civil Aviation 
(Investigation of cidents ) Regulations, 1951. shal l  
- read S,Io No, 1653,- 9 nstead of" S o I o  Noo 563, 

Under United Kingdom Colonies shall be added the 
f ollowingr 

The Colonial A i r  Nqvigation Orders, 1949 $0 1961: 

Article 69, - &ppUcation of Accident regulations t o  
aircraft  belong*ng t o  or employed i a  the 
seryiclcs_ of 4 s  Majesty, 

The word @accidentn y h a l l  be Lnserted a f te r  the word 
"aircraftn under: Economic Regulations - .Part 311 of 
15 September 1950, 



PART 111 

Section 1 

PUBLICATIONS AND REPORTS 

The &rwrt and Its Neiahbours - 
 h he Report of the President s Airwrt   om mission) 

Editorial Note.-The following extract from the report of the PresidentBs Airport 
Conrmission contains "Part I,* only of the report and is repro- 
duced in this Digest by kind permission of the Government of the 
United States of America, The report as a whole has not yet 
been approved by the Executive BPanch of the Government and the 
recommendations contained therein are receiving further consid- 
eration,by the appropriate agencies of the Executive Branch. 

The task of the Presidentus Airport Commission has been to consider means 
to safeguard the lives of people living in .the vicinity of airports and to 
dleviatc for them, as far as possible, the disturbance that arises from the 
operatior, of aircraft, As directed by the President, the Commission has studied 
these problems in the light of an urgent need for continued development of both 
civil and military aeronautics for the welfare and safety of this country. 

Establishment of the Commission was an outgrowth of a sequence of tragic 
accidents in the New York-Northeastern New Jersey metropolitan area, The fact 
that these mishaps were confined, by coincidence, to a single community accen- 
tuated fears of many Americans that aircraft represent a serious hazard to 
ground-dwellers. They also served to increase awareness of nuisance aspects in 
the use of airports, particularly with regard to noise* As the result of a 
careful and detailed study of both hazard and nuisance factors, the Commission 
feels that a great deal is being done to protect the people, it also feels that 
more could and should be done, 

Along with every other vehicle invented and used by modern man, aircraft 
suffer occasional accidents with resulting fatalities to their occupants, More 
rarely, people and property on the ground are also involvedo Incidents of thia 
sort are most likely to occur near airports because operations are somewhat more 
hazardous at terminals than an route, Cment improvements in equipment and In 
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operational procedures, however, offer tho pos~;ikili%y that accide~~ts of Lial 
kinds will be further rt:duced, Accidcats ~ ~ o ~ v i x ~ e ;  Eircrafe on. airnays and at 
air terminals should even-t.uab3Yy fall x9U be2.0~ rates now considered n o d  
for other forms of commercial, transporta%ion, 

The same favourable trend c w o t  ba forecast as confidently for the 
nuisance factorso Exhaust mufflers and slow-%ur~~ing multi-blade propeljlers of 
large diameter have been applied s u c c o s s f ~  to quiet small airp%anes, As 
aircraft become larger and faster, the power required to propel them and the 
resultant noise multiplies many fold, Some noise reduction can be achieved, 
even in these large aircraft, by reduced propeller tip speed and by removing 
more energy from exhaust gasses, but reducing their noise to comfortable pro- 
portions still. presents a difficult problem, 

In the future, with wider use of high speed turbine-driven propellers or 
high thrust jet-propulsion, there win be a tendency for the vo2uzne of noise to 
increase beyond levels now experienced and for the character of the noise to 
become more objectionable, Research is now under way in these areas, but the 
problems are technically difficult and no effective solutions are in sight, 

Airport Growth 

The growth of air transportation fLas put a severe strain on many major 
airports. Original facilities for handling airplanes in the air and on the 
ground and for taking care of passengers, mail, express and freight in terminal 
buildings have been outgrown, Many airports are approaching satbation, Some 
of them are badly out of balance due to a deficiency in one or another of their 
facilities, For example, some of our large municipal airports now have traffic 
control capabilities permitting a great many landings and takeoffs pQr hour 
but their runways or their servicing facilities on the ground have not kspt 
pace, In some cases runways which were once adequate in strength will not now 
support today's heaviest airplanes, Larger and faster airplanes mak- more 
landings and take-offs in worse weather w i l b  call for more adequate runways, 
larger clear approach areas and improved traffic control facilities and proce- 
dure so 

Definite traffic patterns have been established by the Civil Aeronautics 
Administration at every major terminal airport in the country, These flight 
tracks have been designated after carem consideration of a l l  flight safety 
factorso Serious efforts are being made to reduce ground hazard and noise, 
Eventually airports and their runways should be planned so that all approach 
and holding patterns minimize flights over thickly settled areas, 

Tighter control of aircraft near airports must be achieved, To accomplish 
this, necessary equipment must be devebped, procured and installed, Once ade- 
quate facilities are operational, positive traffic control at congested airports 
should be insisted upon at a13. times, even under what are now considered Visual 
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Fl ight  Rule conditionso The ce i l ing  and v i s i b i l i t y  limits f o r  VFR f l i g h t s  i n  
congested terminal areas and the minimum ceilings and visibilities under which 
aircraft  a re  permitted t o  c i r c l e  andmanoeuvre a f t e r  ilas+,rment approach should 
be raised, 

Airport use becomes more complicated when there i s  joint  use by c i v i l  
aviation and the armed services. I n  the i n t e re s t  of economy it is common 
practice f o r  a i r  defense, mil i tary air transport o r  air reserve t raining uni t s  
t o  be based on municipal a i rports ,  Combat airplanes aro generally noisy and 
w i l l  probably become noisier  with the advent of more powerful j e t  types, Because 
of the  noise of mil i tary operations (especially on week ends) and because acci- 
dents have occurred, people l i v ing  near such a i rpor ts  have complained, Jo in t  
mil i tary and c i v i l  use of major a i rpor t s  i s  undesirable, Separation should be 
effected whenever it is economically feasible, Military t raining operations 
over thickly se t t l ed  regions should be prohibited, 

In  some cases, manufacturing plants a re  located on busy civil. a i rpor t s  
and both experimental and production a i r c ra f t  a re  being flown from these airports.  
Recognizing the potent ial  hazard involved, especially with the very fast j e t  
types, some manufacturers have established t e s t  f a c i l i t i e s  on remote airports ,  
and are  making trial and shakedown f l igh t s  away from congested areas. Whenever 
practicable t h i s  should be requiredo Flight delivery of production a i r c r a f t  may 
be permitted under proper procedures and under conditions where nuisance and 
hazard t o  the surrounding community a re  reduced t o  the  minirmun, 

Community ~c roachment  

Another aspect of the problem deals with the technical and economic forces- 
which are  pressing f o r  a i rpor t  expansion and which, in  turn, a re  opposed by the 
encroachment of the  surrounding comrhunity, Many communities a r e  approaching an 
impasse a r i s ing  from l imitat ions t o  safe  operation on exis t ing a i rpor t s  combined 
with a physical i nab i l i t y  t o  improve o r  exbend them because homas o r  fac tor ies  
have been b u i l t  close t o  the runway ends, 

The pattern of developnent fo r  major a i rpor t s  has been h i s to r i ca l ly  simi- 
la r .  Twenty years ago when airplanes were small i n  s i ze  and few in number, air- 
port s i t e s  were selec-bed at a distance beyond the c i t y  l imi t s  where ground was 
cheap and where few buildings obstructed the na tura l  approaches t o  the  f i e ld ,  
Few then complained of the  nbise because it was infrequent and not very loud. 
A s  a matter of fac t ,  t h i s  audible evidence of the a r r i v a l  and departure of mail 
and passenger airplanes was often a source of l o c a l  pride, 

Normal growth, great ly  augmented by the wartime movement of people t o  the 
c i t i e s ,  caused a spreading out toward the airport ,  Furthermore, the  a i rpor t  and 
i ts a c t i v i t i e s  frequently acted as a magnet, drawing first the sightseer 
and then the businessman interested in  concessionso Because desirable land was 
cheap, and a new and advantageous type of transportation was available, indus- 
t r i e s  (sometimes aeronautical, sometimes not) s e t t l e d  near the airport ,  



ICAO Circular 31-~./26 155 

Attached to a l l  of these enterprises were people, People required 
homes within a short distance of their jobso Speculators saw the opportunity 
to subdivide cheap land at a profit, Public utilities established primarily 
for the airport could be made available to the adjacent housing. Villages 
emerged, complete with shopping centers, schools, hospitals and recreation 
facilities. As a consequence, many municipd airports.which were started less 
than two decades ago in the open country were progressively surrounded by res- 
idential and industrial areas. 

The immediate problem is to find a way to protect present airports and 
the people residing near them by applying some means of control of ground use 
in approach zones. Local authorities should prevent further use of land for 
public and residential buildings near the ends of existing runways* If this 
is not done, new contingents of home owners will be added to the ranks of those 
who are now protesting against noise and hazard, In time public pressure may 
threaten the continued existence of the airport and large investments of public 
and private funds will be jeopardized, 

Zoning 

This Commission has two suggestions to make in this connection: (1) that 
certain extensions or over-run areas be iacorporated in the airport ifself, and 
(2) that larger areas beyond such extensions be zoned by proper authority, not 
only to prevent the erection of obstructions that might be harmnil to aircraft, 
but also to control the erection of public and residential buildings as a pro- 
tection from nuisance and hazard to people on the ground. 

Many airports already maintain cleared areas beyond the ends of paved 
runways to reduce the danger from accidental over-ms on landings, or from 
aborted takeoffs. The Commission feels that no new airport should be planned 
without clear and, if possible, level areas at least 1,000 feet wide and at 
least onehalf mile long beyond each end of the dominant runways. These areas 
should be incorporated within the boundaries of the airport, 

Beyond such extensions, the problem of control of the use of the land in 
approach zones becomes more difficult because of the large area involved, For 
reasons shown elsewhere in this report, it would be desirable to protect a p  
proaches to dominant runways for a distance of at least two miles beyond the 
runway extensionso Such protective zones should be fan-shaped with a width of 
at least 6,000 feet at the outer ends. 

Outright ownership of sufficient land at each end of the dominant runways 
would provide the best solution, There is no legal. question but that airports 
engaged in interstate commerce are a public utility for which public funds may 
be expended, Also, there is no legal question but that States, counties and 
munici alities may join together to condemn land (where enabling legislation 
exists 7 outside the boundary of any one municipality for airport purposes, The 
cost of acquisition of sufficient land, however, is frequently beyond the 
capabilities of a single community, 
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Where it is not economically feasible  t o  purchase such t r a c t s  of land so 
t h a t  absolute control of t h e i r  use could be maintained, reliance must be placed 
on zoning laws t o  protect both the a i r c r a f t  using the a i rpor t  from obstructions 
t o  f l i g h t  and the people on the ground from hazard and noise, 

Although there a re  l e g d ,  means t o  zone approach areas t o  protect a i r c r a f t  
from col l is ion with obstructionsg no zoning laws have been enacted t o  the  know- 
ledge of t h i s  Commission t o  control land use generally in approach zones, Con- 
sideration of basic property r ights  r a i se s  the question i n  both cases as to 
whether o r  not such control of use constitutes a "taking" of the  property, and 
as such should be cornpensable t o  the ownerso 

Traditionally the  power t o  control the  use of land r e s t s  with the States 
and my be delegated t o  counties and Local communities, The Federal Govenment 
should, however, propose model, a i rpor t  protective leg is la t ion  f o r  enacbent  by 
the  States,  and should help where practicable toward reaching a sa t i s f ac tom 
solution of t h i s  type of zoning problem, 

It i s  recomended tha t  the  responsibil i ty f o r  zoning be l e f t  with the  
States  and t h e i r  political, subdivisions, at l e a s t  f o r  the  present, and until 
they have had a f ' d l  opportunity t o  cope with the  problem under adequate 
Federd  guidance, It i s  flrr'bher suggested tha t  the  Fede rd  Government commit 
no funds fo r  new a i rpor t  construction d e s s  bhe State,  o r  other l o c a l  author- 
i t y  gives reasonable assurance t h a t  the  air approaches t o  the a i rpor t  w i l l  be 
protected i n  accordance with the  recommendations made herein, The land under 
the  approaches should not be put t o  any use which might l a t e r  serve as a basis 
f o r  an effect ive argument that the space above should not be used by a i r c ra f t .  
Future residents should not be given any grounds f o r  claims that a i r c r a f t  
approaching o r  departing from the airport ,  or which may be involved i n  accidents, 
create a nuisance which e n t i t l e s  th&m t o  an injunction, t o  recover damages o r  
t o  demand tha t  the a i rpor t  be closed, 

The suggestions made above apply parlicuJarly t o  new airports  t o  be l a i d  
out in areas f r ee  from natural and a r t i f i c i a l  obstructions. Such idea l  con- 
di t ions  are t o  be found in a very f e w  l o c a l i t i e s  desirably adjacent t o  sources 
of air t r a f f i c ,  For a Long time t o  come, therefore, most a i rpor t s  must make 
the  best of exis t ing conditions even i f  %hey f a l l  short  of the ult imate a i rpo r t  
specifications recommended here. 

To promote the general welfare and t o  protect necessary systems of air 
transportation, it i s  essent ia l  t h a t  the major a i rpor t s  now engaged i n  inter-  
s t a t e  commerce, the postal, service, o r  i n  defense a c t i v i t i e s  be continued in 
operation, Furthermore, these a i rpor ts  must not be allowed to  deteriorate.  
They must be continually improved t o  the  greatest  possible degree a long  the 
l ines  recommended. They should be made t o  approach the ideal a i rpor t  as 
closely as loca l  conditions permit, Local zoning authori t ies  should employ 
t h e i r  powers t o  prohibit  fbr ther  developments which w i l l  in te r fere  with appro- 
pr ia te  use of exis t ing airports ,  Here also avai lab i l i ty  of Federal f'unds should 
be dependent upon such loca l  actionB 



ICAO Circular 31-.4?/26 157 

Federal, Assistmce 

Federal a id  f o r  construction at a i r p o d s  was inaugurated in tho ear ly 
1930 so The Federal Airport Act of 1946 s e t  up a continuing progrun with an 
authorized maximum expenditure r a t e  of $100 mill ion par year, In general, the  
program called f o r  financing a i rpor t  projects on a " m a t ~ h i n g ~ ~  basisd with the  
Federal Government providing grants-in-aid to the  comrmslnities concerned, 
Unfortunately, t h i s  program has lagged bcaslss of i n a b i l i t y  t o  synchronize the  
ava i l ab i l i t y  of Fede rd  and local. funds, Such d i f f i c u l t i e s  should be resolved 
at the e a r l i e s t  possible date, P r io r i ty  o f  expaaditure of Federal funds should 
be given t o  the  lengthening of runways and t o  the  acquisi-iiion of cleared exten- 
sions beyond the  runways fo r  incorporation in the  a l ~ p o l p e ~  

Runway Design 

A solut ion t o  many aspc'bs of t h e  airport problem is, in the  opinion of 
the  Commission, the  ear ly  accsptanee ,of $he single o r  pa ra l l e l  runway design 
of a i rpor t  with approaches over r e l a t ive ly  c h a r  areaso By t h i s  means, a i rpor t  
developneat could proceed along e w n o m i d  f i @ s  withminimum hazard and annoy- 
ance t o  neighbors. The s ingle  o r  p a r d e l  ;runway airport has one shortcoming - 
d i f f i cu l ty  of operation in strong cross?win& - but t h i s  i s  being overcome through 
p i l o t  t ra ining techniques, the  use of tr$cycle gems and $he M h e r  development 
of special  cross-wind landing gears, 

Too m c h  emphasis has been placed on s t a t i s t i c s  of prevailing winds, includ- 
ing l i g h t  and variable  airs of l i t t l e  consequence in modern f lying practice,  A s  
a r e su l t  large sums s t i l l  a re  being programmed unnecessarily f o r  multiple inter- 
secting runway a i rpor tsp  and too l i t t l e  consideration is being given t o  the 
hazard zones off  the  ends of these same runways, Simplified t r a f f i c  control, 
economy of navigational aids, more ef fee t ivs  use  of radar, l e s s  a i rpor t  acreage, 
room fo r  expansion, protected runway extensions and smaller paved areas are 
favored by an oblong rather  than a square airport, This is  a principle t h a t  can 
be applied t o  new a i rpor t  design and, in many cases, t o  present a i rpor t s  which 
a re  being hemmed in on some sides  by residenthl areas, However, where high 
cross-winds a re  prevalent an addi t ional  but shorter  runway, oriented at 90° t o  
the dominant runway, w i l l  be needed f o r  some yearso 

Runway Length 

Some maauf acturers suggest t h a t  fit- transport  airplanes (derived from 
current long-range high speed bombers) e d d  be designed t o  have a marked gain 
in  ~erformance and efficiency if a i rpor ts  with irunways several miles long with 
clear,  f l a t  approaches of several additional miles a t  each end were available, 
Such configurations f o r  a few new a i rpor t  projects might prove economically 
feasible,  but f o r  exis t ing municipal airports such extensions a r e  impractical. 
There are  very few s i t e s  available w i t h i n  reasonable distance of population 
centers where a i rpor t s  with extremely long runways could be bu i l to  A well 
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balanced system of c i v i l  a i r  transportation, adequate t o  meet the needs of 
national defense, a i r  commerce and the postal, service c a l l s  for  a wide-spread 
network of a i rpor t s  of reasonable s i ze  with the future t o  determine the require- 
ments fo r  a few !'superw a i rpor ts  a t  s t ra teg ic  points fo r  very long-range routesa 

Most municipal authori t ies  consulted by t h i s  Commission wish t o  r e t a in  
t h e i r  present a i rpor t so  They urge tha t  current standards of runway length be 
"frozen" and remain i n  e f fec t  f o r  a substantical period of time i n  order t o  
protect t h e i r  already large investment. They argue tha ta i rp lane  designers should 
apply the r e su l t s  of research and invention to  the improvement of the safety, 
peformance and economy of t h e i r  products within exis t ing runway length limits, 

Standard runway lengths fo r  different  categories of a i rpor t s  have been 
proposed, A s  many a i rpor ts  as  possible should bring themselves up t o  these 
standards, It seems t o  t h i s  Commission tha t  major a i r  terminals should eventually 
provide principal runways, fo r  the use of transcontinental o r  intercontinental  
airplanes, t ha t  a re  at l e a s t  8,400 f e e t  long, A length of 10,009 f e e t  should 
accommodate all types of prac t ica l  transport airplanes now foreseen- Additional 
runway length would provide an additional safety factor  but should not be re- 
quired f o r  normal operations. 

A f'uture change i n  th.e established standards f o r  runway length should come 
only a f t e r  compelling considerations, Its ef fec t  on the a i r  transport  industry 
would be world-wide, Few principal c i v i l  a i rports  could undertake any substan- 
tial increase i n  runway length, and a new system of a i rpor t s  would have t o  be 
undertaken, 

While runway length standards a re  desirable, it appears undesirable t o  
specify a long term standard f o r  strength of runway construction, o r  t o  attempt 
t o  l i m i t  airplane designers on airplane weight o r  wheel loads, Airports should 
be designed fo r  the greatest  wheel loads anticipated, and i n  the event tha t  
runways prove inadequate i n  strength fo r  future airplanes, they can be reinforced 
o r  rebui l t ,  

Nuisance Factors 

Some excuse may be found f o r  f a i l u r e  t o  have foreseen the rapid r a t e  of 
aeronautical progress i n  designing a i rpor ts  i n  the past, but it i s  t o  be regret- 
ted tha t  more consideration was not given to  the comfort and welfare of people 
l iv ing  on the ground i n  the v ic in i ty  of a i rpor t so  To be sure, many se t t l ed  
near an a i rpor t  a f t e r  it was in operati.on, with l i t t l e  real izat ion of the poten- 
t ia l  nuisance and hazard, The public cannot be expected, however, t o  ant ic ipate  
technical developments and it should be informed and protected by the  responsible 
authori t ies  . 

The public deserves a c lear  explanation of necessary a i rpor t  procedures, 
accompanied by val id  assurances tha t  everything possible i s  being done t o  al le-  
v ia te  both noise and hazard, For example, i n  low v i s i b i l i t y ,  incoming a i r c ra f t  
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somet.imes must be "stacked" near an airport  under precise t r a f f i c  control t o  
prevent co l l i s ionso  The public w i l l  understand and accept t h i s  necessity i f  it 
i s  assured tha t ,  within the l i m i t  of safe operation, the holding areas a re  
selected so tha t  the stacks w i l l .  not bo a source of nuisance, Also where oper- 
a to r s  a re  inaking a sincere e f fo r t  t o  reduce engine run-up,noiss by controlled 
ground procedure and by the provision of proper acoustical treatment, and are  
avoiding take-offs over inhabited areas, reasonable people can be persuaded t o  
to l e ra t e  some noise as a part of the  cost of l i v ing  i n  t h i s  age of technology, 
Operators, p i lo t s  and a i rpor t  controllers must, be indoctrinated t o  consider the 
people on the ground and make every e f fo r t  consistent with safe  flying practice 
t o  reduce hazard and noise, 

Aircraft  designers and maraufscturers must a l so  assume a share of the 
noise a l lev ia t ion  task, So f a r ,  they have been concerned mainly with noise 
l eve l s  inside the airplane,* If the  manufacturer i s  given a penalty f o r  high 
noiseor  be t t e r  ye t  a premium f o r  low noise level., it w i l l  stimulate competition 
in the development of quieter a i r c ra f t ,  

Standardization and Training 

It i s  believed t h a t  through standardization and t raining,  accidents due 
t o  p i l o t  e r ror  can be reduced, There is, a t  the moment, a regrettable lack of 
uniformity of design and arrangement of transport a i r c r a f t  cockpits, Not only 
i s  there var iat ion between d i f fe rent -  types of. a i r c ra f t ,  but also variat ions 
i n  the  same type, depending on t,he ideas of individual. a i r l i nes ,  A useful  s t ep  
i n  improving the t raining of p i l o t s  i n  emergency procedures would be the stand- 
ardization and simplifica&ion of equipment i n  cockpitso Simplified emergency 
procedures natural ly  woxi3.d foUow, The p i l o t u s  job would be eas ie r  and safety 
would be increased, 

More t ra in ing  in emergency procedures should be required, Simulated 
emergency d r i l l s ,  in airplanes without passengers, shodd  be conducted periodi- 
cal ly ,  Such t raining f l i g h t s  should, of course, be conducted over uninhabited 
areas. A method of t ra ining f l i g h t  crews without hazard is  through the use of 
f l i g h t  simulators, These are  complicated devices duplicating the  cockpit and 
f l i g h t  deck of the airplane, The equipment and instrumentation are  operated by 
an instructor  t o  sirmilate various emergency conditions, The crew then deals 
with the s i tua t ion  as  it would in f l igh t ,  Necessary practice is thus provided 
without r isk,  Since f l i g h t  simulators are expensive and one is required f o r  
each type of aircraft,, it m a y  be necessary t o  purchase and use them on a co- 
operative basiso 

Airmrt Planning 

AUeviation of presently undesirable conditions i s  not enough, Policies 
and plans fo r  .the future must take in to  account trends in the a i r  transport  
system of the nation, This w i l l  require continuing study, 

*They should also s t r i v e  t o  rninimize noise outside the  airplaneb 



It i s  to  be e:.;pcckd thaL a i r  transportation w i l l  continue -Lo davclop 
a t  a rapid ra te ,  F'iunicipalities slioulrl a n t i c i p ~ t e  t h i s  e:cpx~sion, Thoy should 
plan f o r  it and prepare t o  finmce t h e i r  share of it, Plans shoiid include 
improvement of existing airports  up t o  the point of b:danced s d u r a t i o n  a d  
also the purchase of land required fo r  additionnl a i rpor t s  so:ne years bsforo 
saturation i s  reached, If the l a t t e r  i s  not done, the purchase cost w i l l  be 
much greater and the chance of obtaining and protecting a desirable s i t e  corre- 
spondingly reduced, Insofar as topography, present land use and economics l r i l l  
permit, the a i rpor t  should be as close as possible t o  the center of the area 
from which a i r  t r a f f i c  originates,  Comprehensive forward p l m i n g  i s  essent ia l  
t o  the establishment of eff ic ient ,  economical, nuisance-free airports ,  

Such p l m i n g  may require changes i n  the laws tha t  govern the use of the 
navigable airspace, including the f l i g h t  path t o  and from airports* Coordina- 
t ion  and standardization i n  the development of a i rpor t s  used in in t e r s t a t e  
commerce a re  necessary, It i s  possible tha t  the future w i l l  c a l l  f o r  a system 
of airports  fo r  a metropolitan area with separate f a c i l i t i e s  fo r  cer ta in  types 
of air t r a f f i c ,  This involves regional and c i t y  planning and part icular ly 
questions of interconnecting highway and a i r  services and the integration of 
the air and ground t r a f f i c ,  It also implies successful development of short- 
haul a i r c ra f t ,  possibly of the helicopter type, 

The inadequacy of our present road network, par t icular ly in the v ic in i ty  
of major c i t i e s  and between c i t y  and airport ,  is  one of the greatest  deterrents 
t o  the fur ther  development of transport  aviation, 

Navigable A i r s ~ a c e  

As a r e su l t  of fear  engendered by low flying a i r c r a f t ,  several cornunities 
have recently passed loca l  ordinances prohibiting f l i g h t  over* them a t  a l t i tudes  
l e s s  than 1 000 fee te  Along airways such re ,dat ions would present no problem, 
They could, however, severely hamper approaches t o  cer ta in  a i rpor t se  It i s  
anticipated tha t  the courts w i l l  short ly  be called upon t o  decide t h i s  question, 

This Commission believes t h a t  the Federal Government, through the Civi l  
Aeronautics Board and the CAA, now has authority from Congress t o  r e g d a t e  
and determine approaches f o r  a i rpor t s  used i n  in t e r s t a t e  commerce, Accordingly, 
the CAA should determine what is  the  best approach pat tern f o r  a par t icu lar  
airport ,  and should then declare tha-t the "safe a l t i tude"  i n  tha t  area i s  i n  
conformity with the a i rpor t  approach pattern, Pursuant t o  the Civi l  Aeronautics 
Act of 1938, t h i s  should mean tha t  there is  a "public r ight  of t r a n s i t u  i n  ac- 
cordance with tha t  a i rpor t  approach pattern, If the pattern appears t o  depre- 
c ia te  property values of underlying landowners, the Federal. Government might, 
i f  funds are  made available by the Congrass, exercise! the power of eminent 
domain to  acquire t i t l e  t o  the Land, If an easement through the airspace i s  
involved, it appears tha t  additional leg is la t ion  would be requiredb 
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Airport Cert i f icat ion 

It i s  c lear  t h a t  commercial a i rports  are instrumentali t ies of in t e r s t a t e  
and foreign commerce, A s  such, they have a def in i te  public character, Their 
continued e f f i c i en t  operation v i t a l l y  affects  in t e r s t a t e  commerce, nat ional  
defense, and the  postal  service. They are, however, a t  the  present time subject 
t o  l i t t l e  Federal regulation, The Commissiorr believes that such regulation 
should be kept t o  a minimum, but a lso believes t h a t  more authority over such 
a i rpor ts  i s  required than i s  now provided by Federal s ta tu tes ,  

The Civ i l  Aeronautics Act authorizes the Administrator t o  inspect, clas- 
s i f y  and r a t e  any air navigation f a c i l i t y  (which includes airports)  as t o  i ts  
su i t ab i l i t y ,  and t o  issue ce r t i f i ca t e s  f o r  any a i r  navigation f a c i l i t y ,  But 
the Act does not require the issuance of a federal  c e r t i f i c a t e  t o  airports ,  nor 
does it make unlawf'ul the operation of an a i rpor t  without a ce r t i f i ca t e ,  

The Civi l  Aeronautics Act should be amended t o  require tha t  ce r t i f i ca t e s  
s h a l l  be issued f o r  the  operation of a irports  used i n  in t e r s t a t e  commerce, 
Such ce r t i f i ca t e s  should define minimum standards f o r  safe  operation and proper 
maintenance and should be revoked i f  such standards a r e  not met, The abandonment 
of such c e r t i f i c a t e  o r  the closing of an a i rpor t  f o r  other reasons, however, 
should not be permitted except a f t e r  notice and hearing and due finding t h a t  t he  
proposed action is i n  the public in te res t .  

Recommendations 

The Commission f e e l s  t h a t  def in i te  arrangements should be made and specif ic  
governmental agencies designated t o  develop and t o  implement the following re- 
commendat ions : 

1. Support required a i m r t  develoment, 

New a i rpor ts  w i l l  be needed and present a i rpor t s  mst be improved, State,  
county and municipal governments should be prepared t o  assume t h e i r  proper share 
of t h i s  expenseo 

2. Emand Federal-Aid Airport Pro~ram. 

Authorization of matching f'unds for Federal a id  t o  airports should be 
implemented by adequate appropriations. Highest p r io r i ty  i n  the application of 
Federal a id should be given t o  runways and t h e i r  protective extensions incorpo- 
rated into the airport ,  t o  bring major municipal a i rpor t s  up t o  standards re- 
commended i n  t h i s  report, 

3, Integrate rnunicinal and a i r m r t  ~ lann inq ,  

Airports should be made a par t  of community master plans completely inte- 
grated with transportation requirements f o r  passenger, express, f re ight  and 
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postal  services, Part icular  a t tent ion should be paid to  limited access highways 
and other transportation f a c i l i t i e s  t o  reduce time t o  the a i rpor t  from sources of 
air transport  businesso 

4. Incormrate cleared m w a v  extension areas in to  a i rpor t su  

The dominant runways of new a i rpor t  projects should be protected by 
cleared extensions at each end a t  Peast one-half mile i n  length and 1 000 f e e t  
wide, This area should be completely f r e e  from housing o r  any other form of 
obstruction, Such extensions should be considered an in tegra l  par t  of the airport ,  

5. Establish effect ive zoning laws, 

A fan-shaped zone, beyond the half-mile cleared extension described i n  Re- 
commendation 4, a t  l e a s t  two miles long and 6-000 f e e t  wide a t  i ts outer l imi t s  
should be established a t  new a i rpor ts  by zoniug law, a i r  easement o r  land purchase 
a t  each end of dominant runways, I n  t h i s  area, the  height of buildings and also 
the use of the land should be controlled t o  eliminate the  erection of places of 
public assembly, churches, hospitals,  schools, atc, ,  and t o  r e s t r i c t  residences 
t o  the more d is tan t  locations within the  zoneo 

Improve existin? a i r w r t s ,  

Existing a i rpor t s  must continue t o  serve t h e i r  communitieso However, 
c i t i e s  should go as far as i s  prac t ica l  toward developing the cleared areas and 
zoned r u n w a y  approaches recommended f o r  new airports ,  No fur ther  building should 
be permitted on runway extensions and, wherever possible, objectionable struc- 
tures  should be removed* Operating procedures should be modified in l i n e  with 
Commission recommendations fo r  minimizing hasard and nuisance t o  persons l iv ing  
in the v ic in i ty  of such airports ,  

7. Clarify laws a n u e a i l a t i o n s  ~sovernia~t use of a i r s ~ a c e ,  

Authority of the Federal, S t a t e  o r  municipal governments with respect to 
the regulation of the  use of afrspace should be c l a r i f i ed  t o  avoid confl ic t ing 
regulation and lawso 

8. Define navi~gtb1e airsvace in  amroach son=, 

The limits of the navigable airspace f o r  g l ide  path o r  take-off patterns 
a t  a i rports  should be defined, 

9* Extend Civi l  Aeronautics Act t o  ce r t i f i ca t e  a i r m r t s ,  

The Civi l  Aeronautics Act should be mended t o  require ce r t i f i ca t ion  of 
a irports  necessary f o r  in t e r s t a t e  commerce and t o  specify the  terms and condi- 
t ions under trhich airports  so c e r t u i e d  sha l l  be operated. Cert i f icates  should 



I C A O  Circular 3 1 - ~ ~ / 2 6  163 

be revoked i f  minimum standards for  safety are not maintained, Closing or  
abandonment of an airport should be ordered or allowed only i f  clearly i n  the 
public interest.  

10, Maintain ws i t i ve  a i r  t r a f f i c  control. 

Certain air t r a f f i c  control zones in  areas of high air t ra f f ic  density 
should be made the subject of special regulations to  insure that  all a i rc ra f t  
within the zone are under positive air t r a f f i c  control a t  all times regardless 
of weather. 

11. Raise circling and manoeuvring minimums. 

Present s traight  i n  instrument approach minimums are considered satisfac- 
tory but the minimum ceilings and v i s ib i l i t i e s  under which a i rcraf t  are permit- 
ted to  c i rc le  ormanoeuvreunder the overcast in congested terminal areas should 
be raised. 

12, Accelerate instal lat ion of aids t o  a i r  navigation. 

Research and development programs and instal lat ion projects designed t o  
improve aids t o  navigation and t r a f f i c  control in the vicini ty of airports, 
especially in congested areass should be accelerated. Installation and adequate 
manning of radar t r a f f i c  control systems should be given high priority, 

13, Revise ~ r e s e n t  crosszwind component limits. 

ESristing cross-wind component limitations should be reviewed t o  establish 
more l ibe ra l  cross-wind landing and take-off specifications for each transport- 
type aircraft .  

Although modern transport a i rcraf t  can operate successfblly i n  any but 
very strong cross-winds, the further development and use of special cross-wind 
landing gears should be accelerated. 

15. Extend use of sillnle runwav svstepp. 

New airports should adopt a single or  paral lel  runway design, This should 
be adequate except under strong wind conditions, i n  which case a shorter runway 
a t  90' to  the main  one may be required. Present airports should plan to  develop 
the dominant r u n w a y  a t  the expense of those l e s s  usedo Airport expansion should 
be achieved through additional paral lel  runways. 
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16* Meet standard requirements f o r  runway length* 

For each category of a i rpor t  a standard runway length has been estab- 
l ished consistent with its future planned useo Airports should bring t h e i r  
runways up t o  the standard, For intercontinental  o r  transcontinental a i rports ,  
the length of the dominant runways should be 8 400 f e e t  with poss ib i l i ty  of 
expansion t o  10.900 f e e t  i f  l a t e r  required and with c lear  approaches as per 
Recommendations 4 and 5 ,  

17* Accelerate ground noise reduction programso 

Engine muz-up schedules and run-up locations should be adjusted t o  mini- 
mize noise near a i rpor t so  Adequate acoustical. treatment i n  run-up areas and 
a t  t e s t  stands should be provided, 

18, Instruct  f l i g h t  personnel concerning nuisance fac torso  

A t i g h t  discipl ine with respect t a  a i rpor t  approach and departure pro- 
cedures t o  minimize noise nuisance t o  people on the ground (within the limits 
of safe operating procedures) shodd be maintained a t  a l l  times, 

19, Arrange f l i g h t  patterns t o  reduce mound noiseo 

Airways and f l i g h t  patterns near a irports  should be arranged t o  avoid 
unnecessary f l i g h t  over thickly se t t l ed  areas t o  minimize noise, but only within 
the l imi t s  of safe  f l i g h t  practice, 

20. Minimize t raining f l igh t s  a t  congested a i r ~ o r t s ,  

Flight crew training should be conducted, as  far as practicable, away 
from thickly se t t l ed  areas and with a rninirmun number of f l i g h t s  in to  and out 
of busy a i rpor t s ,  

21. Minimize t e s t  f l i g h t s  near metrowli tan areas, 

Production flyaway from a i r c r a f t  factor ies  under proper conditions is  
acceptable but dl f l i g h t s  of experimental a i r c r a f t  and t e s t  f lying of produc- 
t ion  models near built-up areas should be reduced as  far as possibleo 

22. Avoid m i l i t a m  training over congested areas. 

Although the basing of reserve a i r  uni ts  a t  a i rpor t s  near c i t i e s  has been 
considered generally desirable, and the location of cer tain combat uni t s  there 
is  sometimes necessary, t ra in ing  manoeuvres, par t icular ly with armed mili tary 
a i r c ra f t ,  should be conducted only over open spaces, Rapid shut t le  service t o  
an outlying mil i tary t raining f i e l d  offers minimum interference with c i v i l  a i r  
operations and maximum safety and freedom from nuisance t o  people on the ground. 
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23. Separate mi l i t a rv  and c i v i l  f l v i n ~  a t  congested a i rpor t s ,  

Mil i tary a i r c r a f t  should not be based on congested c i v i l  a i rpo r t s  except 
when it i s  not economically o r  otherwise feasible  t o  provide separate f a c i l i t i e s  
fo r  them nor should commercial a i r c r a f t  operate regularly from busy mi l i t a ry  
a i rpor t s .  

24, Provide more f l i g h t  crew tra ining.  

Every flight crew should be required t o  have frequent d r i l l s  i n  instrument 
and emergency procedures. This can be accomplished i n  pa r t  i n  f l i g h t  simulators. 
These f l i g h t  simulators should be located at convenient points and should be 
avai lable  t o  a l l  operators on a fair basis. 

25 .  Pevelop helicowters f o r  c i v i l  usgo 

Concurrent with mi l i t a ry  hel icopter  developnent, in terested government 
agencies should encourage c i v i l  helicopter developnent f o r  inter-airport  shu t t l e  
services,  and fo r  short-haul use, emphasizing safety,  r e l i a b i l i t y  and public 
t o l e r a t ion  factors.  
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Section 2 

Elizabeth. New Jersey - Incredible Coincidence! 

 his a r t i c l e  f i r s t  appeared i n  the LJFPA Quarterly f o r  April 1952 and i s  
reproduced here by kind permiesion of the National Fire  Protection Association - 
International. It w i l l  be noted tha t  there are  s l i g h t  discrepancies i n  the 
s tated causes of the accidents i n  t h i s  a r t i c l e  and those i n  the  o f f i c i a l  accident 
investigation reports as  the o f f i c i a l  findings were not available u n t i l  sometime 
a f t e r  t h i s  a r t i c l e  was printed.) 

The laws of probability, according t o  one aviation safety engineer, would 
have ruled out what happened i n  Elizabeth except once i n  36,000,000 years1 The 
Elizabeth Fire Department only knows tha t  i n  two months they had t o  f igh t  three 
a i r c r a f t  crash f i r e s  i n  an area a mile and a half long and a quarter of a mile 
wide. These three accidents caused 119 deaths and a t  l e a s t  51 were injured. 
Eleven of those k i l l ed  were residents of the buildings struck. Property and 
a i r c r a f t  losses  and presently known l i f e  insurance claims indicate an aggregate 
monetary los s  of about $3,500,000. 

Particularly notable about the accidents was tha t  the only common denomina- 
t o r  linking the  three was tha t  each of the a i r c r a f t  involved was attempting t o  
enter or keep within the t r a f f i c  pattern of the same runway a t  Newark Airport. 
Two had just  taken off and, because of in-flight d i f f i cu l t i e s ,  were seeking t o  
return fo r  emergency landings. The th i rd  was attempting a normal instrument 
approach when it suddenly went out of control and crashed. A s  a r e su l t  of these 
three accidents, Newark Airport was closed by the operator, the Port of New York 
Authority, u n t i l  a f u l l  investigation could be made. A t  t h i s  writing, the 
Airport is  s t i l l  closed except *for limited use by the U.S. Air Force." 

No. 1, 2 and 3 Crashes. Air view of Elizabeth showing Newark Airport i n  the  background. For 23 
years a i r c r a f t  operated from t h i s  a i r p o r t  without an accident i n  Elizabeth u n t i l  these three  occurred 
within two months. The Jan. 22 accident was 1-1/2 miles from the s i t e  of the Feb. 11 crash. 
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Other c i t i e s  a l s o  sustained flwithin-limits" crashes during the  year - 
Chicago, Sea t t l e ,  and Denver t o  mention only t he  most outstanding examples. 
In each of these s i tua t ions ,  as i n  Elizabeth, the  proximity of a i rpo r t  
f a c i l i t i e s  t o  the  built-up area  were fac tors  i n  the  accidents. Yet always 
have a i r p o r t s  been located where they expose ex i s t ing  densely populated areas; 
i n  some notable cases, a i r p o r t s  have a t t r ac t ed  extensive housing and i ndus t r i a l  
developments t o  t h e i r  environs on previously undeveloped land, par t i cu la r ly  
those a i rpo r t s  which boast a i r c r a f t  production or  maintenance f a c i l i t i e s  within 
t h e i r  confines. These zones might well be considered "accident-prone" under 
ce r t a in  conditions (depending on f l i g h t  pat terns)  but no c i t y  i s  immune t o  
ce r t a in  kinds of a i r c r a f t  accidents where descent i s  uncontrolled. Small towns 
l i k e  Morningside, Maryland, and Temple City, California,  had crashes during 
1751 qu i te  unrelated t o  a i rpo r t  proximity. But, it was Elizabeth, K.J., which 
has brought the  matter i n t o  focus. 

Ro. 1 Elizabeth Fire  

The f i r s t  accident occurred a t  3 :09 P.PI., Dec. 16, when a twin-engine 
C-46, operated by Iliami Airl ines,  crashed soon af ter take-off ,  following an 
uncontrolled engine f i r e  i n  f l i g h t  which, subsequently, caused wing s t ruc tu r a l  
f a i l u r e .  This was an uncontrolled descent. Weather was good and not a factor .  
A11 56 occupants of the  a i r c r a f t  were ki l led .  
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Fire  Alarm fo r  No. 1 

Before the  f i r s t  crash, a Captain of Engine Co. No. 7 of the Elizabeth 
Fi re  Department noted the  burning G46 i n  f l i g h t  and his Company responded 
when it was apparent tha t  the a i r c r a f t  would crash close t o  quarters. Four 
s t r e e t  alarm boxes were pulled by c i t izens  i n  rapid succession and automatic 
multiple box alarm response brought 10 companies and 80 men fron, the  
Elizabeth Fire Department. Some 10 t o  1 5  minutes a f t e r  the crash a Port of 
hTew York Authority crash truck from Newark Airport reached the scene, almost 
2 air miles from the airport .  

Crash Impact Conditions 

The G46 was outrof-control when it began i t s  sharp descent, a wing 
having f a i l ed  i n  f l i gh t .  The a i r c r a f t  struck a corner of an unoccupied 
frame building, demolished atwo-story brick storehouse, overturned and landed 
on i t s  back i n  two fee t  of water near the east  bank of the Elizabeth River. 
(S* Figure 1 )  

MIAMI AIRLINES C-46 ACCIDEN 
ELIZABETH, N.J. 

DECEMBER 16,195 

for NFPA Q~artOrlY 
from drawlags madm by 
ROBERT R. KAU(MAN 

NFPA Mamber 

Figure 1 
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Fire  and Rescue Problems 

Even when the f i r s t  companies arrived a t  the s i t e  of the f i r s t  crash, 
f i r e  heavily involved the partly. submerged C-46 as  it rested i n  the shallow 
waters of the Elizabeth River. The tw-story brick warehouse was badly 
wrecked and was a l so  heavily involved in  f i r e .  It was quickly evident tha t  
a l l  the occupants of the a i r c r a f t  had been k i l l ed  by the impact. Thirty-five 
of the 56 had been catapulted from the a i r c ra f t  and were found i n  one mass on 
the east  bank of the r iver .  Two 30-foot ladders were lashed together, t rus s  
side up, and planks were placed over the rungs t o  serve as a bridge fo r  
l i t t e r  bearers t o  transport  the bodies from the east  bank t o  waiting morgue 
vehicles. No victims were found i n  the  a i r c r a f t  a f t e r  the fuselage was raised 
and overturned. Despite the pre-crash response of Engine Company 7, and 
immediate box alarms, rescue opportunities were not present. 

Eo. 1 Fire  Fiahting 

A t  the f i r s t  accident, because of the fear  of f loat ing unburned gasoline 
on the River, the Elizabeth Fire  Department did not use foam on the a i r c ra f t  
and the waterborne gasoline s p i l l  f i r e .  Hose streams were used t o  subdue the 
intense convective and radiated heat. Fog-foam and foam was used by the Port 
of Kew York Authority crash truck. 

Acme Photo 

KO. 1 Crash. The G46 crashed i n t o  t h i s  storehouse ( a  former Pumping s t a t i o n )  causing a 
severe f i r e  aud i ts  almost t o t a l  destruct ion.  The fuselage mziri sec t ion  came t o  r e s t  a few f e e t  
beyond on t h e  edge of t h e  El izabeth River. 
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Several 2-1/2-iuch hose l i n e s  were stretched from Westfield Avenue t o  
both s ides  of the River. Lines on the east  side were used t o  wet down 
buildings seriously exposed t o  the radiated heat. Lines on the west bank 
were principally used on the burning brick storehouse. Two l i n e s  from a 
hydrant on Golden St ree t  prevsnted f i r e  spread t o  the frame garages communi- 
cating t o  the south. While the f i r e s  were pract ical ly  extinguished within 
60 minutes it took nearly 12 hours t o  remove a l l  the victims. Fire  Department 
services terminated a t  3330 A.M., 12 hours a f t e r  the accident. This accident, 
unlike the other two, did not cause los s  of l i f e  t o  anyone on the ground as 
tbe buildings struck were unoccupied. 

Elizabeth F i r e  Mo. 2 

172 FT. 

AMERICAN AIRLINES 
CONVAIR ACCIDENT 

ELIZABETH, N.J. 
JANUARY 22,1952 

Adopted for N FPA Quarlerly I from drawings mode by 
ROBERT H. KALKMAN 

NFPA Member 

K E Y :  0. Dr.lllng 
5 .  Ston. 

Figure 
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The second accident occurred a t  3:& P.M. Jan. 22 a s  an American Air l ines  
"Convair1I was making an instrument landing approach t o  Fewark Airport. A l l  23 
occupants of t he  a i r c r a f t  and 7 on t h e  ground were k i l l ed .  The exact cause of 
t h i s  accident has not been o f f i c i a l l y  revealed. Fai lure  of a v i t a l  control  
surface might have been responsible as the  change i n  t he  a i r c r a f t ' s  a t t i t u d e  
was sudden, t he  descent sharp and the  p i l o t  had no time t o  rad io  any d i f f i cu l t y .  
Weather was unfavorable; when t he  accident occurred there  was a 400 f t .  ce i l ing,  
in te rmi t ten t  ra in ,  1-1/2 mile v i s i b i l i t y ,  and a 14 MPH wind. 

Answering a succession of box alarms, 10  pieces of Elizabeth apparatus 
and 160 men responded t o  t he  Convair accident s i t e .  B " r eca l l  s ignal"  brought 
Chief Off icers  t o  t he  scene and again the Port  Authority dispatched i ts  crash 
truck. Roselle Park F i re  Department a l so  s a w  act ion i n  t h i s  second accident. 

No. 2 Crash Impact Conditions 

It i s  assumed t h a t  t he  Convair was a l so  out of control  when it s t ruck 
three  dwellings, completely demolished one, and damaged beyond r epa i r  a three- 
s t o ry  brick building housing a s tore .  (see  Figure 2) Telephone wires 
surrounding t h e  crash s i t e  along t h e  s t r e e t s  were not  knocked down- 
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Fire companies responding t o  the second accident found the remains of 
the a i r c r a f t  and tho &story wood dwelling burning f iercely,  Another 
dwelling (a concrete block struc.ture t o  the r ea r  of the i n i t i a l  dwelling 
atnrck) and the  three-story brick store were e~vblopsd i n  smoke and flames 
a s  the ~asult of a volume of gasoline tha t  had penetrated the building8 
followiag the impact. The 2&-story frame, duplex dwelling a t  312-3l.4 
Williamson S t r e e t  was bwning rapidly i n  the a t t i c  corner which was a l so  
struck by the a i rc raf t .  

3 t  again appears t h a t  a l l  23 occupants s f  the a i r c r a f t  were k i l led  
outright. S i x  oooupants of the buildings struck ware k i l led  immediately 
and 1 died l a t e r  i n  a loca l  hospital, The f i r e  department directed i t s  
f i r s t  e f f o r t s  t o  determining whether there was anyone al/ve i n  e i ther  the 
a i r c r a f t  or the structures. Those occupants found dead ware located i n  
306 and 310 Willia~~lson Street .  

F i r e  fight in^ 

Following the second crash, the task was t o  confine the f i r e s  t o  
the involved structures a f t e r  determining no rescues could be accompli~ahd, 
Thase fires gained t h e i r  i n i t i a l  rapid spread by being s ta r ted  with sprayed 
gasoline from the rupture of t h e  aircraft  fue l  tanks. The dfrectiox, of the 
wind towards expoasd dwellings prompted the ude of a deluge s e t a a t  was 
put i n  posit ion apposite 310 Williamson St ree t ,  Hand l ines  were advanced 
a f t e r  the f i r e  had been subdued suf'ficiently i n  these two buildings. 

Simultanoously, other f i r e  craws attaoked the f i r e  i n  the  crushed 
dwelling i n  which the bulk of tho a i r c r a f t  wreokage reeled, The Port  
Author$.ty crash truck used two foam l i n e s  on t h e  burning a i r c r a f t ,  but uloet 
of t he  extinguishment was aecurad with 2%-in. hose l ines  (a t o t a l  of 23 used). 
The effeotiveness of the @stopu secured is  made evident by the post-fire 
a e r i a l  photo which a l so  shows how close the accident s i t e  was t o  two large 
sehoals which ware for tunately missed. A l l  f i r e 6  were prac t ica l ly  extidguiehed 
i n  90 minutes, although mopping-up and diggiag i n to  the debris  kept f i r e  
f igh te r s  a t  the scene u n t i l  la30 A.M, when i't appeared tha t  a l l  bodies had been 
recoverad. (TWO additional v? c t h a  were found, however, on the following day.) 
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United Press-Acme Photo 

No. 2 Crash. Close up of the main f i r e  area shows how the brick s to re  was gutted and the 
dwelling i n i t i a l l y  struck flat tened. To the  extreme r ight ,  it w i l l  be observed t h a t  t h i s  seriously 
exposed dwelling was protected from f i r e  damage on the  ground f loor  level.  The a t t i c  f loor  t o  the 

r ea r  was brushed by the  a i r c r a f t  and s e t  a f i r e  but the  Fire  Department succeeded i n  preventing spread. 

KO. 3 Elizabeth F i re  

Kumber three  occurred Feb. 11 a t  12:20 A.M. when a four-engine I-ational 
Air l ines  DC-6 crashed soon a f t e r  take-off following power f a i l u r e  of Yo. 4 
engine and the  unexplained reversa l  of the  propeller  of KO. 3 engine, 

This was the  only accident of the  th ree  where some of the  occupants of 
the  a i r c r a f t  survived. Twenty-six of the occupar~ts were k i l l e d  outr ight ,  3 died 
l a t e r  a s  a r e s u l t  of i n j u r i e s  and 37 escaped. Four res iden ts  of Elizabeth were 
f a t a l l y  injured. It i s  probable t h a t  survival  was made possible i n  t h i s  accident 
s ince  the  deceleration was i n  s tages  and a twenty-foot long a f t  port ion of the  
fuselage broke away from other pa r t s  of the  a i r c r a f t  and was c o t  involved i n  f i r e .  

F i re  Alarrr, 

A rad io  ca r  of the  Hi l ls ide  Police Department was cruis ing about a block 
from the  accident s i t e  of t he  February 11 crash and gave t he  f i r s t  alarm, t o  the  
I l i l l s ide  F i r e  Dept., f o r  the  t h i r d  accident. ( ~ I i l l s i d e  afid Elizabeth have 
commori borders within a block of t he  s i t e . )  The Elizabeth F i re  Dept. was 
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no t i f i ed  by a telephone alarm. Within 3 minutes, t he  complete first alarm 
companies were 011 t he  scene and a t h i r d  alarm was sounded 6 minutes l a t e r .  
Elizabeth sen t  10 companies and 145 o f f i ce r s  and men; Hi l l s ide  and Roae1J.e 
Park responded with a t o t a l  of 5 companies; t he  Port Authority again sen t  
i t s  crash truck. 

Crash Impact Conditions 

The DG6 f i r s t  came i n  contact  with t he  t op  of two t r e e s  i n  f r o n t  of 
the  Elizabeth Red Cross Headquarters, knocked down an antenna on t he  top  of 
t h i s  building, and then s t ruck t h e  roof gooseneck of one of t he  f i r e  escapes 
on t he  south a ide  of t h e  5bfami ly  apartment building a t  656660  Salem Avenue. 
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A wing section dropped i n  the apartment courtyard when the a i r c ra f t  struck 
and moved several inches the en t i re  top s tory wall section a t  the northeast 
corner of the south stairway, skidded across the roof, demolishing an eight- 
inch cinder block, brick coped f i r e  wall and to re  down a section of the rear  
wall about f ive  f e e t  i n  depth and approximately eighty f e e t  i n  length. This 
wall f e l l  on automobiles parked i n  the r ea r  of the building. 

The impact with t h i s  building slowed the plane somewhat but i n  i t s  
fur ther  descent it snapped off several t rees  i n  the r ea r  of the apartment, 
struck and skidded along the open ground behind the Janet Memorial Yome, 
and, leaving engines and pieces of wing and t a i l  behind, f ina l ly  came t o  
r e s t  when a portion of the fuselage (about 20 f t .  i n  length) uprooted a t r e e  
( three f e e t  i n  diameter) and was inverted across the s t r e e t  from 700 West- 
minster Avenue. From Figure 3,  it will be noted tha t  apparently each object 
struck turned the a i r c r a f t  s l igh t ly  t o  the r igh t  and thus it passed dwellings 
it might well have otherwise demolished and t h i s  f ac t  a l so  probably saved 
the l ives  of those who survived the crash i n  the a f t  section of the fuselage. 
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110. 3 Fi r e  and Rescue Problems 

A s  firemen reached t h e  scene of the  t h i r d  accident, a severe f i r e  was 
i n  progress i n  t he  apartment house and i t s  courtyard, involving buildixig contents 
on the  top  f loor ,  t he  cockloft  and about 2,350 gallons of gasoline i n  the  wing 
which f e l l  i n t o  the  yard. Other f i r e s  were i n  the  open around the  pa r t s  of 
wreckage as shown i n  Figure 3.  Fortunately, the  a f t  sect ion of t he  fuselage, 
where survivors were found, was not involved i n  f i r e .  Other, l e s s  fortunate,  
occupants of t he  DC-6, were found i n  an area of about 200 f t .  by 850 f t . ,  with 
indicat ions  t h a t  some had been catapulted a s  f a r  as  650 f t .  following t he  impact. 

Associated Ress Photo 

I!o. 3 Crash. The unburned portion of the fuselage where the survivors were located. This 
section came t o  r e s t  a f t e r  breaking the trunk of a three-foot diameter tree. Those who escaped 
apparently had t h e i r  sea t  be l t s  attached. 

The burning wing cu t  off  normal egress from one stairway i n  the  apartment. 
One of the  4 victims who occupied t h e  building was apparently trapped i n  a 
hallway and burned t o  death. The others were seemingly/ k i l l e d  by t he  f a l l i n g  
walls; t h e i r  bodies were badly burned before they could be reached. 

Occupants of t he  a i r c r a f t  who survived reported t h a t  a f t e r  t he  i n i t i a l  
impact with the  apartment building, flames entered the  fuselage and i n f l i c t e d  
serious burns on passengers even before the  a i r c r a f t  came t o  r e s t .  

Eo. 3 Fi re  Fighting 

Following t he  t h i r d  crash, Elizabeth F i re  Department personnel concentrated 
on the  apartment building a f t e r  size-up showed other f i r e s  were i n  the  open and 
a l l  survivors removed from hazardous areas. Hand l i n e s  were e f fec t ive ly  used 
t o  prevent the  spread of f i r e  i n  t he  apartment t o  lower f loors  while a 1  a e r i a l  



IC A0 Circular 31-AN/26 177 

was used a s  a water tower t o  knock down the  bulk on the  f i r e  i n  the  cockloft.  
An excel lent  "stop" was again made, only 6 apartments being severely damaged. 
Special  a t t en t ion  had t o  be given t o  the  burning wing sect ion mid the  burning 
automobiles. 

United Ress Photo 

1:o. 3 Crash. The burning apartment house which t h e  DC-6 s t ruck  looks t o t a l l y  involved but 
a c t u a l l y  only s i x  apartments were severely damaged. The dropping of a wing i n  t h e  apartment courtyard 
containing over 2 000 ga l lons  of gasol ine complicated f i r e  f i g h t i n g  a c t i v i t y .  Four occupants of t h e  
apartment l o s t  t h e i r  l i v e s .  

The Port ,luthority crash t ruck  used fog foam on the  outdoor major f i r e  
area  involving e i r c r a f t  parts .  They were a s s i s t ed  by t he  Elizabeth Tire 
Department using foam and water fog. It i s  estimated t ha t  about 4 700 gallons 
of gasoline from the  a i r c r a f t ' s  f u e l  tanks fed  these  f i r e s .  Some of the  a i r -  
c r a f t ' s  f u e l  had been dumped in ten t iona l ly  by t he  p i l o t  before t he  a i r c r a f t  
ac tua l ly  crashed. Xesidents 3 blocks away reported a gasoline "shower" but 
no f i r e s  occurred. 

F i re  f i gh t i ng  i n  various sections of the  crash area  continued f o r  about 
four  hours. Fourteen 2-1/2-inch hose streams were used plus foam, fog-fom and 
t u r r e t  streams. Again, t he  s i t ua t i on  was favorable t o  the  extent  t h a t  the  
a i r c r a f t  missed many dwellings it might have struck, but, most important, the  
Children's home. 

S u m m m  of the  Three Crashes 

Three accidents within two months i n  Elizabeth, Y.J. did cons t i tu te  an 
incredible  coirlcidence! Each accident involved a d i f f e r en t  type of a i rc ra f t !  
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Each accident involved &rborne'diffkcu'lties, each d i f fe rent  i n  basic cause1 
Experienced p i l o t s  could not prevent disaster  i n  m y  of the t h e e l  

Whfle Elizabethos proxihdty t o  Newark Airport can be ci ted a s  being the 
common denominator, these three accidents occurring in two months cannot be 
explained solely on this count againat a background of over 23 years of 
operations a t  this a i rpor t  which p~odyced no such previous accident1 While 
similar accidents might have occurred mywhere along the air routes, the 
f a t e f u l  timing of the airborne d j f f i c u l t i e s  were beyond human control a t  
tho time such difficulti 'es occ&redo These in-f l ight  f a i l y e s ,  coupled with 
the a l t i t ude  of the a i r c r a f t  involved combined t o  overcome p i l o t  skills and 
aerodynanrfc l i f  to 

The Elizabeth a r e  Department and the i r  cohorts,did an admirable piece 
of work i n  each of the accidentso It was t r ag ic  tha t  they ' a d  not have 
opportunity t o  perform rescue work, but this was through no lack of coilrage, 
deteMnfnation o r  s k i l l o  The crash conditions simply made it impossible t o  
save l i f e  an s i t h e r  of the first two accidentt'~ and, i n  the thtrd,  the survivors 
were'either able t o  escape under thef r  own power or  were assis ted by companions 
or  loca l  c i t izens,  

The hews of the d isas te r  by press, radio, and te levis ion promp$ed the 
convergence of auto and pedestrian t r a f f i c  t o  the scene, seriously in te r fer ing  
with the work of loca l  police, f i r e ,  medical and Red Cross serviceso Well- 
meaning c i v i l  defense un i t s  from outside Elizabeth were among those who heard 
these f lashes  and rushed t o  the scene, Such d isas te rs  ahowed t h a t  as long a s  
c i v i l  defense un i t s  are solely under munieAgal control, there  i s  need f o r  
effect ive machinery t o  control i n t e r c i t y  dissaater work by c i v i l  defense personnel. 

Not a l l  a i ~ c r a f t  accidents are l i k e  thesa three and loca l  f i r e  departments 
should not dismiss rescue operations, just because of these occurrenceso NFPA 
pamphlets 4.02 and 4.03 a re  recommended fo r  study on this subject a s  well as  NFF'A 
Aviation h l l e t i n  No, 80 giving tentative. recommendations on nAkreref\t Rescue 
and Fire-Fighting Techniques fo r  W o i p a S ,  and Rural Fire  Departments Using 
Conventi onal fire, Apparatus and Equipment "d the  April 1932 and September 1951 
issues of FIREMEN magazineo 

-aft fires 

There has been 8r t o t a l  of 58 cdrcraf't accidents involving f i r e  reported 
t o  the NEPA during the period J a n w y  Iplv52 to April U,.,1952, These 58 accidents 
have been responsible f o r  379 deathso 
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Section 3 

Around the World[ 

Johannesburg - A fantast ic  encounter between a plane pi lo t  and h i s  
radio operator and a fom-foot green mamba, the most deadly African snake, 
at the crucial moment of take-off from Dar-ee-Salaam, East Africa, was 
described by the radio operatoro 

The aircraft ,  with passengers aboard, had just gained flying speed when 
the radio operator was horrified to  see the mamba drape i t s e l f  aroynd the 
neck of the pilot. 

He and the p i lo t  managed to dislodge the snake, wNch flung and coiled 
i t s e l f  around the top of the control column, f r o m  where it l e t  f l y  a t  the 
radio operator, i ts  fangs striking the double fold of his tunic collar. They 
struck a t  the snake again, flipping it onto the instrument panel, from where 
it f e l l  to  the floor and vanishedo 

Fearing it would s t r ike  a t  their  legs, the airmen hastily returned to 
the airport. They eventually found the snake i n  a locker beneath their  fee t*  
It had probably oo4e from there and had been loaded with the ballasto They 
killed it 0 

The New Tork Times, 13 May 19520 
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Dangerous Prac t i ce  

Mexico City: A DC-3 of  ~ornpai5ia Mexicana de kviacio'n, with seventeen 
passengers a b a r d ,  forced landed at  a mi l i t a ry  aerodrome shor t ly  a f t e r  t he  
explosion of a time-bomb i n  a su i t case  placed i n  the  forward luggage compart- 
ment of the  a i r c r a f t .  The p i l o t ,  l u ck i l y  delayed f i f t e e n  minutes i n  take-off, 
was over the  mi l i t a ry  f i e l d  when t he  explosion occurred and was ab le  t o  land 
the  crippled sh ip  safely.  Note the  damaged windshield i n  t he  p i l o t ' s  compart- 
ment i n  the  photograph. 
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Ditching Rules Promsed by CAB 

New a i r l i n e  regulations designed t o  give passengers a be t te r  chance for  
survival a f t e r  water landings a r e  being proposed by C A B P s  Bureau of Safety 
Regulation. Briefing of passengers on ditching procedures and equipment is  
one of the requirements* 

I n  a hurry t o  ge t  the new ru les  into effect ,  CAB has se t  Sept, 29 as  
the  deadline f o r  industry comment, The push was supplied by safety investiga- 
t o r s 8  reports t h a t  i n  t h i s  yea rgs  two a i r l i n e r  ditchings, 88 persons drowned 
la rge ly  because of inadequate briefing and remote location of l i fesaving 
equipment * 

The cases involved were NWA-operated DC-4 crash off Sandspit, in which 
36 drowned and the  PAA DC-4 water landing near San Juan, in which 52 passengers 
drowned. 

Here a r e  the four new CAB proposals fo r  ditching and one fo r  emergency 
evacuation in land accidents: 

Rafts and l i f eves t so  Rafts and vests  must be CAA-approved and 
must be located i n  approved locations, sui table  f o r  surprise ditchings, 
Past regulations were not only loosely interpreted and enforced, but 
were written on the  theory tha t  ditchings would be with warning, But 
i n  the l a s t  several years, almost all have been sudden, Equipment has 
often been hard t o  reach in coat-closets. The 20-man r a f t s  weighing well 
over 100 Ib, have been located where the hostess could not lift them t o  
the  door o r  dxi t  alone* Lifevests have been of varied design and some- 
times in fe r io r  qualityb CAB and CAA found, 

E & & .  Doors and ex i t s  must be spot-lighted; the  
l i g h t s  must be fed from independent battery source. Door handles must 
be plainly marked i n  Luminous painto Lights must be designed t o  go on 
automatically on crash impact. Night ditching by Northwest ~ i r l i n e s  a t  
Sandspit, B,C., l a s t  Jan, 19 was a lights-out si tuation; so no rafis and 
few l i f e v e s t s  were foundo 

Passenper briefing, "In the case of extended overwater operations," 
a i r l i nes  must brief passengers not only verbally but with actual  demon- 
s t ra t ion  of where t o  f ind  the  r a f t s  and l i f e v e s t s  and how t o  put the vests  
on. Briefing must be held before the plane goes over water - before take- 
off i f  necessary, ?assenger panic, reported i n  some past ditchings, i s  
a t t r ibuted  t o  insuff ic ient  briefing on what t o  do and where t o  go, 

Land exi t ,  Ropes, chutes o r  other acceptable means of descent must 
be a t  a l l  doors and ex i t s  (except those over the wing) more than six f e e t  
above ground when the plane i s  standing with i t s  landing gear down, 

Aviation Week, 15  Sept, 1952. 
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Ekplosion of D r u m  of L imid  Brewers Yeast 

"On June 25 a drum of Liquid Brewers Yeast blew qp in  a cargo area a t  
one of the major a i rpor t s*  The d m  had beenen route approximately 36 hours, 
having been off-loaded at another s t a t i o n  on account b f  load. 

I1The l iquid  yeast was packed in a s t ee l  beer keg, 1/2 barre l  s ize,  This 
keg was inside a large f ibe r  drum approximately 3 f e e t  t a l l  and the keg was 
surrounded by sawdust and water ice. 

"When the  explosion took place the  bottom portion of the s t e e l  drum was 
torn away fiom the top portion and the top piece together with the f i b e r  drwn 
went s t ra ight  up and h i t  the s t e e l  t russes  i n  the  hangar roof, glanced of f  and 
h i t  the  concrete roof i t s e l f ,  The drum landed about 50 f e e t  away from i t s  
s t a r t ing  position, Yeast and sawdust were scattered f o r  about a 50 yard radius* 
No one was hurt. 

"A representative of the shipper s ta ted t h a t  l i qu id  yeast has been moving 
by a i r  f re ight  f o r  the  past year and no trouble has been experienced,' 

"It was t h i s  representative's opinion that by the  time l iquid  yeast i s  i n  
t r a n s i t  2L+ hours, fermentation has begun and gas pressure starts t o  build upo 
He agreed t h a t  since delays can take place a t  anytime, it is  not safe  t o  trans- 
port  the product i n  air freight  service, 

"Another yeast company s t a t e s  t h a t  they sh ip  only compressed w d  dry yeast 
and these items move In  paper board .c&ons, 'under dry i c e  refrikeratXonetl 

Fl ight  Safety Foundation Bulletin 52-20, 31 July 1952, 

Cause of Near-crash 

Cause of the  recent near-crash of a United Air Lines DC-3 taking of f  from 
Mills Field, Calif., was improper loading of passengers and cargo too far aft  
i n  the  plane. 

The plane veered 90 deg, t o  the  r igh t  after taking o f f o  It circled the  
f i e l d  one and one-half times before the p i lo t  and copilot could s t raighten it 
out. They landed three minutes l a t e r ,  having gained no more than 300 f t ,  of 
a l t i tude.  

Cargo was 59 lb*  overweight f o r  the rear  cargo p i t  and all 21 passengers 
s a t  a f t  i n  the 28.passenger DC-3, This caused loading a t  30% from center of 
gravity. Company limit is 26% and maximum allowable fo r  the  a i r c r a f t  is  28% 
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Tail-heaviness caused the fuselage to  blank out the a i r  flow over the 
t a i l s s  control surfaces* 

Aviation Week, 5 May 1952. 

O ~ e r a t i n ~  Techniques - O~erators  of DC-3Os - Watch that  COG,  
(A dangerous yawing movement can be induced by a t a i l  heavy t akeo f f )  

The f l igh t  had aboard 21 passengers, two of whom were children, and 
b 209 pounds of cargo i n  the rear p i t ,  The t o t a l  take-off gross of the airplane 
as shown on the weight manifest was 24 299 pounds with the maximum allowable 
gross being 24 630 pounds. There was 59 poitnds more cargo in  the rear  p i t  
than was shown on the manifest. The f l ight  was cleared to  take off,  

A t  about 55 to  60 mph, the Captain had to  exert considerable forward 
pressure on the control column t o  bring the t a i l  up. A t  t h i s  time, the air- 
plane started veering t o  the l e f t ,  The Captain applied r ight  rudder followed 
by two intermittent r ight  brake actions at the same time, He then checked onthe 
power settings and the position of the lef't thrott le ,  feeling that  the throt t le  
had crept back which might have been the cause of the yawing of the airplane, 
The power on both engines appeared normal and about that  time the airplane was 
yawing considerably to  the.runway, whereupon the Captain pulled the airplane 
off the ground a t  about 80 t o  85 mph and ordered the gear up as he f e l t  that  
the landing gear would not stand the strain, 

The airplane l e f t  the runway in  a yawing condition t o  the l e f t  and 
apparently a f te r  leaving the runway the l e f t  wing dropped sharply in a t ight  
turn, The Captain applied f u l l  r ight  rudder and aileron and then reduced power 
on the r ight  engine t o  about 0 thrust in order t o  t r y  t o  pick up the l e f t  wing, 
A t  that  time, the l e f t  engine was putting out approximately 50" of manifold 
pressure and the Captain ordered the right engine t o  be featheredo It then 
became apparent that  the airplane would not stay i n  the a i r  without some help 
from the r ight  engine so before the engine had actually come t o  a stop, he 
ordered the engine unfeathered and carried about 20" of manifold pressure on 
t h i s  engine, In the configuration of gear and flaps up, fb l l .  r ight  aileron 
and hard r ight  rudder, with all available power on the l e f t  engine and 20" of 
manifold pressure on the r ight  engine, the airplane circled the f i e ld  t o  the 
l e f t ,  staying within the airport boundaries un t i l  on the l a s t  portion of the 
c i rc le  when the path was over the water i n  order t o  get lined up with tho runway. 

The airplane was in varying degrees of bank during t h i s  c i rc le  and a t  
times appeared to  be almost level  in flight; however, it w a s  i n  an apparent 
s l i p  to  the l e f t .  The airspeed during the c i rc le  was i n  the neighborhood of 
100 t o  105 mph indicated and the altitude varied from 150 t o  300°, The Captain 
maneuvered the plane to  l ine  up on Runway d O O o  and a f te r  gaining speed t o  
110 mph indicated, attempted to  throt t le  back the left, engine but was unable t o  
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do so account creating additional yawing t o  the l e f t ,  The runway was con- 
tacted in  a yawing at t i tude and the airplane ended un headi-fig about 90° from 
the r u n w a y  and on the tu r fo  No passengers were injured nor was the ship 
damaged in any way, 

The baggage in the rear  p i t  was weighed and the t o t a l  was 59 pnmds 
over allowable l i m i t  of1150 paunds in the rear pf to  The passengers were not 
seated i n  accordance with the cabin a t t e n m g B s  manual but were flowed to  
take any seats t h a t t h e y  wished, which upon investigation was f e l t  t o  be 
proper by both the cabin attendant and the Captainb I f  the airplane was loaded 
s t r i c t l y  i n  accordance with the loading charts, the percentage of MAC would 
have been 2601$e The allowable is  28g0 From the information gathered from the 
cabin attendant concerning the manner in which the passengers were seated, th i s  
airplane was loaded t o  approximately 29,8% of MAC, 

Flight t e s t s  were then made with the airplane loaded in  afe CG configu- 
ration similaz t o  the flight i n  question, Three different pi lots  could get the 
airplane in somewhat the same configuration that prevailed when the f i e ld  was 
circled, but it differed in that  the trim tab was cranked fuEl to  the l e f t  
before start ing the manewer, From the reports, we are reasonably certain that  
the trim tab on the f l ight  in question was practically centered, To get into 
t h i s  position it was necessary t o  go through rather extreme maneuvers and upon 
conferring with the Douglas Company it was not deemed advisable to continue 
them due t o  the s t ress  on the airplane, 

A meeting was arranged with the Douglas Test Pilots  and thei r  Chief Aero- 
dyaamicist concerning the flighto They are of the opinion that  any DC-3 could 
be placed in a s W a r  position i f  it followed the f l igh t  path and plane at- 
t i tudes as followed by this planeo They are of the opinion that  when the f i r s t  
t ight  turn was made, the l e f t  wing t i p  either went into a primary or  a secondary 
s t a l l  and the flow over the r e s t  of the w i n g  was relat ively smooth due to  the 
high power output of the l e f t  engineo The f U l  r ight  aileron position assisted 
in holding up the left, w i n g  as  well as did the thrust fYom the lei% engine and 
the position of the rudder, They fee l  that although the aileron and rudder W Q ~  

i n  extreme positions, the control forces were in aerodynamic equilibrium so that  
the airplane was able t o  remain i n  the air during the circling of the f ield,  
Due t o  the at t i tude of the airplane and i t s  direction of f l ight ,  and the fac t  
that  the rudder was positioned f a r  t o  the sight, the Douglas people believe 
that  the rudder was in a position of over-balanceo 

The tail, was very hard t o  ra ise  due to the extreme t a i l  heaviness and we 
know that  the f'uselage blankets out the rudder in a tai l  low att i tude and that  
the extreme aft CG of the airplane tends t o  aggravate the yawing tendencies on 
take offo I f  the airplane started to  yaw to the l e f t  in a t a i l  bow position, 
and the ta i l  had been raised to  a point so that  there was very l i t t l e  pressure 
on the ta i l  wheel, the rudder would not be very effective i n  straightening out 
the yawing, Due t o  the extreme a f t  CG, the tendency to  yaw d d  become corn 
siderably more pronounced, 
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Instructions have been released t o  aZ1 personnel concerned outlining 
the  circumstances surrounding t h i s  incident acl stressing the  importance of 
loading all a i r c r a f t  within specified loading limits, 

How Lona does it Tske t o  Feather Manually? 

A f'requency p lo t  was made of the p i lo t  time required t o  recognize an 
engine f a i lu re  and t o  cornplate corrective action on the  primary controls fol- 
lowing an engine f a i lu re  at  speed V 1  during the  take off  run, The mode * 
of t h i s  curva falls between 1.75 mid 2.5 seconds and the arithmetic mean time 
i s  2,6 seconds. The time t o  recognize an engine f a i l u r e  and complete corrective 
action on the  controls presented in  t h i s  curve i s  not considered t o  be indica- 
t i v e  of the actual  case since i n  all take-offs the  p i lo t  was e m e c t i n ~  an engine 
t o  be cut at  V 1  speed. The data recorded, however, indicates tha t  a minimum of 
2.6 seconds of the  p i l o t a s  time w i l l  be required i n  coping with an engine f a i l -  
We e 

The elapsed time from the instant  a f t e r  the  airplane i s  brought under 
control following an engine f a i l u r e  at  speed V1un t i l the  p i lo t  c a l l s  fo r  the  
re t rac t ion  of the landing gear varied with the technique used during the take 
o f f ,  I f  the nose gear i s  held on the  runway u n t i l  V2, the gear cannot be re- 
t rac ted  u n t i l  a f t e r  V2 has been obtained, and a safe  a l t i t ude  f o r  re t rac t ion  i s  
reached. It i s  interest ing t o  note tha t  in one o r  two cases the p i l o t  forgot 
about the gear re t rac t ion  u n t i l  the  co-pilot placed h i s  hand on the re t rac t ion  
lever. 

- Excerpted &om page U, "Comparison of Take-off and Climb 
Performance Obtained in  Actual Operating Conditions fo r  
Douglas C- 54.A Airplane" , 

Notair Pi lo t  reaction time, e x ~ e c t i n g  an engine t o  be cut at V 1  speed, varied - 
from 1.3 t o  7*3 S B C O ~ ~ S ,  

Fl ight  Safety Foundation Bulletin 52-12, 8 May 1952. 

Watch Those S ~ e c k s  

The captain of an executive B-23 was surprised t o  f ind  tha t  a new speck 
on h i s  windshield was equipped with four power plants, The speck, a DC-6, was 
descending under VFR conditions at  a speed estimated over 300 mph, **The B-23 
p i l o t  estimates t h a t  from the  time he recognized t h a t  he and the  DC-6 were on 
a col l i s ion  course t o  the time t h a t  he passed about 50 f e e t  under the w i n g  of 
the DC-6 was l e s s  than six seconds. Of th i s ,  three seconds were spent i n  evalu- 
a t ing  the situation, leaving about three seconds f o r  evasive action, 

* Sta t i s t i c s :  Mode = Occurring most often, i o e o  a "cluster" of s t a t i s t i c a l  dots 
f e l l  between lb75 - 2.5 seconds; some f a r  above, some below, 
bringing the average up t o  2,6 seconds, 

** The B-23 was f lying s t ra ight  and .level'. at ' 240 mph, 
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He observes that at a distance of about a mile, the head-on appearance 
of a modern type airplane is very similar to a speck on the winrlchiel.ir, 

There were three crew men in the cockpit of the DC-6; he and his co- 
pilot in the cockpit of the 8-23, The copilot of the B-23 never did see the 
DC-6, None of the three crew men in the DC-6 saw the B-23 at an$ timei 

Five crew men in the cockpits of these two planes; only one saw the 
imminence .of collision! 

Flight Safety Foundation Bulletin 52-13, 28 May 1952, 

An Effect of Li~htning 

"Recently, one of our DC-6 aircraft experienced a lightning strike, A 
careful inspection of the ship structure,Zts accesrsar'iesand wiring disclosed 
everything normal, The flight proceeded and operated normally, After the air- 
craft had been on the ground approximately three hours, and while being prepared 
for another flight, it was found that d l  engine fuel and oil pressure indica- 
tors, supercharger oil psbssure and d l  heater f'uel pressure indicators were 
inoperativeo Ground checking disclosed that the various transmitters of these 
units were electrically okay pin to pin but that their magnets had apparently 
become demagnetized, After replacement of the transmitter units, all operation 
was again normal, Although continuing our investigation of this inciden*, we 
are unable at this time to explain why the aircraft systems f'unctioned normally 
before, It would be well for all pilots to be dert against a recurrence of 
this irregdarity," 

Flight Safety Foundation Bulletin 52-13, 28 May 1952, 

Reversing 

"Reversing difficulties and engine stelling are sometimes encountered 
due to the decrease in electrical power when all engines and generators are 
slowed down during reversing procedures or when the battery is low or when 
lights, radio, etc,, are on and sufficient electrical power is not available 
to pull back the secondary latcheso Some crews have improved the situation by 
reversing the two inboard engines first allowing them to pick up speed to fbr- 
nish a generator power and then reversing the two outboard engines, This pro- 
cedure is authorized when and if the airplane battery is suspected to be low, 
Although this is an approved emergency procedure, caution should be used so 
that it does not become a regular habit so that when a situation arises where 
an accelerated stop is required that there is no delay in using all four engines 
in reverseon 

Flight Safety Foundation Bulletin 52-24, 9 Septa 1952. 
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Sensory I l lus ions  - Collision 

The following report  from an a i r l i n e  shows tha t  a sensory i l l u s ion  as  
between a i r c r a f t  in f l i g h t  may create a mid-air co l l i s ion  hazard:- 

"Recently we have had two o r  three reported ATC i r r egu la r i t i e s  wherein 
potent ial  mid-air col l is ions were involved, Each of these instances involved 
a i r c r a f t  holding presumably a t  t h e i r  assigned a l t i tudes  under IFR and a t  night, 
Each i r regular i ty  included one o r  the other, o r  both, of the  two p i lo ts ' in -  
volved visual ly  sighting the  other while i n  a turn  and believing the  other was  
a t  h i s  a l t i tude ,  I n  these instances evasive maneuvers were effected by one o r  
the  other a i r c r a f t  and these maneuvers resulted i n  near col l is ionso 

"Modern a i r c r a f t  being operated a t  n o d  holding speeds have a r e l a t i v e  
l y  high angle of attack. This coupled with angle of bank of normal t m i n g  and 
normal p i l o t  perspective provides abl the  elements of a perfect opt ica l  i l lu -  
sion. It  i s  very easy under s i tuat ions such as described t o  believe the  other 
man i s  at a wrong al t i tude,  

"Whenever you may experience such a s i tuat ion,  it i s  believed safer  t o  
consider the observation as  an i l lusion;  s t i ck  t o  your assigned a l t i t ude  and 
s tay  on your gauges, Evasive maneuvers a re  almost cer ta in  t o  be i n  the  wrong 
direction and very hazardous exposure can r e su l ton  

Fl ight  Safety Foundation Bulletin 52-14, 6 June 1952, 

Aircraft  Altimeter Settinvs 

"A recent incident of a new F i r s t  Officer mis-setting h i s  a l t imeter  and 
the f l i g h t  holding a t  a wrong a l t i t ude  focuses at tent ion on the  need f o r  con- 
s tan t  continuous al t imeter  se t t ing  monitoring by & crew memberso Altimeter 
control procedure was born of much b i t t e r  experience," 

It i s  best t ha t  we all pro f i t  from o w  nistakes. Mutual monitoring i s  
one answer t o  a la rge  segment of our safety problemso 

Flight Safety Foundation Bulletin 52-l.4, 6 June 19520 

A Factor Named "Joe" 

"One of the  basic requirements of the  whole approach and landing process 
was therefore found t o  be an inherent l imttat ion i n  Joe himself - the  mount 
of time which he requires t o  adjust  h is  own processes from instrument t o  v isua l  
conditions once he has broken through the cloud base and t o  compute what he 
sees in to  a decision on landing, leading f i n a l l y  t o  the  flare-out and landing, 
This was termed JoePs Qexposure time! and was reckoned t o  require a minimum of 
about 15  seconds. 
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"It was therefore inevitable that  much of the Conference discussion 
should have revolved around an average air l ine pi lo t  - OJoe" and that  his  
peri'osmance as a unit  of the approach and landing system skiodd have been 
seriously examined, 

"Joe0s basic characteristics as an instrument were summed up by W i n g  
Commander HOP, Eluffalb Smith of the RAF i n  these terms:- 

W~JI is not as good. as a black box for doing certain specific things* 
However, he i s  more flexible and reliable, He i s  easily maintained 
and can be manufactured by relatively unskilled labourv,ll 

( ~ m m  IATA press release on recent conference,) 

Crew Gains Altitude 

"By way of interest  and t o  show that  clear air t u r w e n c e  seems t o  be 
r ea l  enough we have the report of the crew of a Dakota on April 17, 1951 
which left  Singapore fo r  Saigon and was climbing smoothly and slowly 18 miles 
north of Singapore when it encountered violent turbulence in clear a i r ,  The 
plane f e l l  from 4,800 feet to  3w000 feat  in five seconds,, The crew of three 
were pinned t o  the roof for a short t h e ,  and a sextant inside i ts case was 
badly dented and the case smashed, Stoppers on aEl the large vacuum flasks 
were ejected, There appeared to  be no clouds i n  the vicini ty and the under- 
lying terrain was f l a t  mangrove swamp, Convection was not the cause since the 
incident occurred about 2 hours before dawn when conditions would be relat ively 
stabbae, Winds over the area were about 10 K t ,  o r  lesso' '  

( ~ e e ~  Belts Fastened, ) 

Flight Safety Foundation Bulletin 52-25, 
22 Sept, 19520 

Turbulence Caused by L a r ~ e  Aircraft 

A recent accident has focussed attention on the f l igh t  hazard caused by 
the propeller wash of large aircraft ,  A Rapide was making an approach behind 
a Stratocruiser when a t  about 300 feet  it was rocked violently several times 
and lo s t  height rapidly i n  a l e f t  wing low attitudeo Although the Rapide waa 
a t  leas t  1,000 yards and may have been more than 2 000 yards behind the 
Stratocruiser the turbulence l e f t  by i t s  propeller wash was s t i l l  violent 
enough t o  make it impossible for  the pi lo t  to regain control, A t  the time 
there was a s l ight  cross-wind of 15 knots and the Rapide was approaching on 
the lee  side of the approach path, 
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An American source r e p b t s  no less  than 200 incidents of t h i s  nature of 
which a t  l e a s t  one was fa ta l ,  &en a i rcraf t  as large as Dakotas have been 
seriously affected, Experience indicates that  the hazard remains longer when 
there is  no wind and the temperature is low, but as  the Rapide accident shows 
the danger i s  present even when a f a i r  breeze i s  blowing, It also appears 
that the hazard is greatest behind a i rcraf t  taking off, which i s  probably 
explained by the fac t  that  on these occasions maximum power i s  being developed, 
Experts also suggest that  the turbulence produced by j e t  a i rcraf t  i s  conssder- 
ably higher than that caused by piston engined aircraft .  

Most instances have occurred a t  low heightse Because large a i r l iners  as 
a rule make long low approaches and l igh t  a i rcraf t  relatively steep approaches, 
the l igh t  a i rc ra f t  does not normally f l y  into the wake of a large a i rc ra f t  
until near the ground, which adds t o  the danger. 

In the l igh t  of these occurrences the following recommendations are made 
for  the guidance of p i lo ts  t o  minimise the r i sk  from the wake of other aircraft:- 

(a) Never be hurried in taking off or  landing behind another aircraft.  

(b) When approaching i n  a cross-wind keep t o  the windward of the approach 
path, and land on the up-wind side of the r u n w a y .  

(c) Maintain a l i t t l e  extra flying speed, 

(d) Take extra care during calm cool days. 

(e) If propeller wash turbulence is  encountered open the throt t le(s)  and 
attempt t o  climb out of it as  quickly as possibleb 

Ministry of Civil Aviation - United Kingdom 
Information Circular No 177/19 52 



ICAO TECHNICAL PUBLICATIONS 

The fallowing summary gives the status, and also 
describes in general terms the contents of  the various 
series of technical publications issued by the Inter- 
notional Civil Aviation Organization. It does not m- 
clnda specialized pdlications that do not fall specif- 
ically within one of the series, such as the ICAO 

Aeronautical Chart Catalogue or the Meteorological 
Tables for Interna6onal Air Navigation. 

INTERNATIONAL STANDARDS AND RECOM- 
MENDED PRACTICES are adopted by the Council 
in accordance with Articles 54, 37 and 90 of the Con- 
vention on International Civil Aviation and are desig- 
nated, for convenience, as Annexes to the Convention. 
The uniform application by Contracting States of the 
specifications comprised in the International Standards 
is recognized as necessary for the safety or regularity 
of international air navigation while the uniform appli- 
cation of the specifications in the Recommended Prac- 
tices is regarded as desirable in the interest of safety, 
regularity or efficiency of international air navigation. 
Knowledge of any differences between the national regu- 
lations o r  practices of a State and those established by 
an International Standard is essential to the safety or 
regularity of international air navigation. In the event 
of non-compliance with an International Standard, a 
State has, in fact, an obligation, under Article 38 of 
the Convention, to notify the Council of any differences. 
Knowledge of differences from Recommended Practices 
may also be important for the safety of air navigation 
and, although the Convention does not impose any obli- 
gation with regard thereto, the Council has invited Con- 
tracting States to notify such differences in addition to 
those relating to International Standards. 

PROCEDURES FOR AIR NAVIGATION SERV- 
ICES (PANS) are approved by the Council for world- 
wide application. They comprise, for the most part, 
operating procedures regarded as not yet having at- 
tained a sufficient degree of maturity for adoption as 
International Standards and Recommended Practices, as 
well as material of a more permanent character which 
is considered too detailed for incorporation in an Annex, 
or is susceptible to frquent amendment, for which the 
processes of the Convention would be too cumbcrsorne. 

As in the case of Recommended Practices, the Council 
has invited Contracting States to notify any differences 
between their national practices and the PANS when the 
knowledge of such differetices is important for the safety 
of air navigation. 

REGIONAL SUPPLEMENTARY PROCEDURES 
(SCPPS) have a status similar to that of PANS in that 
they are approved by the Council, but only for applica- 
tion in the respective regions. They are prepared in 
consolidated form, since certain of the procedures apply 
to overlapping regions or are common to two or more 
regions. 

The folloxing publications are prepared by authority 
of the Secrefary General in accordance with the prin- 
ciples and policies approved by the Council. 

ICAO FILTLD MANUALS have no status in them- 
selves but derive their status from the International 
Standards, Recommended Practices and PANS from which 
they are compiled. They are prepared primarily for the 
use of personnel engaged in operations in the field, as  
a service to those Contracting States who do not, find 
it practicable, for various reasons, to prepare them for 
their own use, 

TECHNICAL MANUALS provide guidance and in- 
formation in amplification of the International Standards, 
Recommended Practices and PANS, the implementation 
of which they are designed to facilitate. 

AIR NAVIGATION PLAN documents detail re- 
quirements for facilities and services for international 
air navigation in the respective ICAO Air Navigation 
Regions. They are prepared on the authority of the 
Secretary General on the basis of recommendations of 
regional air navigation meetings and of the Council action 
thereon. The plans are amended periodically to reflect 
changes in requirements and in the status of implementa- 
tion of the recommended facilities and services. 

ICAO CIRCULARS make available specialized in- 
formation of interest to Contracting States. 
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