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The Accident Investigation Division of the Air Navigation Commission 
of ICBO at i ts  f i r s t  session in1946 recammended that  States forward copies 
of reports of a i rcraf t  accident investigations and inquiries and aeronautical 
publications and documents relating t o  research and development work i n  the 
f i e ld  of a i rcraf t  accident investigation t o  ICaO i n  order that  the Secretariat 
might appraise the information gained and disseminate the knowledge t o  
Contracting 3tates, 

The first sumnary was issued i n  October 1946 (List No. 1, Doc 2177, 
A I G / ~ ~ )  enti t led "Consolidated List of publications and documents relating t o  
Aircraft Accident Investigation Reports and Procedures, Practices, Research 
and Development work i n  the f i e ld  of Aircraft Accident Investigation received 
by the ICAO Secretariat from Contracting Statesn, T h i s  was followed by 
further summaries at regular intervals, the l a s t  report being f ssued on 
31 July 1950 (List No, 12, Doc 7026, ~1~/513) ,  These summary reports were 
found t o  be of considerable technical interest  and extremely useful t o  States, 
and i n  view of the large number of requests fo r  copies, it was decided, 
early i n  1951, t o  revise the method of publication and i n  future t o  produce 
the material i n  the form of an information circular entitled "Aircraft 
Accident Digestn, 

The f i r s t  ICAO information circular enti t led "Aircraft Accident 
Digest, 110, 1" (ICAO Circulas 18-&1/15) was f ssued i n  June 1951, this is, 
therefore, the second issue under the new t i t l e ,  It is  hoped that  States 
w i l l  co-opmate t o  the fu l les t  exbent the i r  national laws permit i n  the 
submission of m a t e r i a l  f o r  Xnclusion i n  future issues of this Digest. It is  
recognized that  investigations take a diversity of forms under the variety 
of constitutional and juridic,al systems that  exist throughout the member- 
ship of ICAO, accident investigation presenting one of the knottiest problems 
of standardization i n  international c iv i l  aviation fo r  this very reason, 
A t  the same time it is  a most f ru i t fu l  source of material fo r  the attainment 
of the objectives of the Chicago Convention, 
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The usefulness of s~zch a publication a s  this i s  directly proportional 
t o  the thoroughness with which accidents are investigated, the frankness 
and impartiality of the findings, and the readiness with which they a re  dis- 
closed and authorized t o  be published, 1% i s  only i n  th%s way that  this 
most f e r t i l e  f i e ld  fo r  international co-operation can be effectively 
exploited, The measure of interest  wMch th i s  publication has aroused, and 
the salutary effects which the v i t a l  intelligence it imparts has had i n  
informing everyone concerned before they have all individually experienced 
the disaa%mus possibi l i t ies  inherent i n  the various situations explored 
within i ts  covers, amply demonstrate, the possibi l i t ies  of ultimate achieve- 
ment when every accident i s  investigated with the greatest thoroughness and 
the findings disclosed with complete frankness, 

The ICAO Manual of Aircraft Investigation i s  a valuable guide t o  
securing the information required fo r  accident prwention measures and, 
whether available f ac i l i t i e s  and resources permit of the fu l les t  investiga- 
t ion or not, if it i s  folluwed t o  the greatest practicable exbent, unfforrnit:~ 
of findings and usefulness of the Digest w i l l  be enknced, Briefly, the 
iatelligence required i n  order t o  be useftel must include: 

1 )  Aircraft Type; 

2) State of Registry; 

3) Date and Place of Accident; 

4 )  ~6sume' of the Accfdent ; 

59 Result of the Technical Investigation; 

69 ConcPusions and Recommendations ( i f  any), 

Any res t r ic t ion upon reproduction i n  the Digest seriously impairs of 
course the usefulness of any report, a s  it is only by comparison between the 
circumstances that occasioned the accident and the circumstances of other 
operations that  potentially hazardous circumstances can be foreseen and 
avoided , 

Highlights of this issue are, first, the corrtinued preponderance of 
accidents attributed t o  pi lo t  error and the large proportion which occur 
during take-off and landing, With the continued improvement i n  en-route 
aids and airworthiness this s ta te  of af fa i rs  i s  t o  be expected, fo r  the 
human is  the weakest l ink i n  the chdn  of operations and the take-off and 
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landing, the most hazardous, However, examination of the contributory 
factors of these accidents suggest tht carelessness, poor technique due t o  
lack of training or experience and negligence are  the principle factors 
involved, Considerable improvement can therefore still be made by better 
training and constant vigilance on the part of everyone concerned, Accident 
Ho, 12 is a typical axample of the above, Many others w i l l  be obvious t o  
the reader. 

Secondly, Part 4 contains a Report of the enquiry into the relat ive 
responsibilit ies of the captain of an aircraft ,  the operator and the aero- 
drme authority i n  deciding whether an a i rcraf t  can safely land at ,  or take 
off from, an aerodrome i n  bad weather conditions. This should be of interest  
to  all those engaged i n  finding a solution t o  this hazard which ranks high as 
a po ten t id  cause of accidents, A s  a result  of this report the United Kingdom 
is engaged i n  practical research for  d e t d n i n g  "slant v is ib i l i tyn and 
%unway v i s ib i l i tyn  from the ground, A special meeting w i l l  be held by ICAO 
this year t o  cbnsider this problem i n  all i ts  aspects, 
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PART 1,- SUMbIARIES OF A3XGREET ACCIDBE REWRTS 

American Airlines DE6 Aircraft, El-90705, propeller blade failure, 
near Eagle, Colorado on 21 A u p u s t  1950. ON3 Accident Investigation 

Report, No, 1-0109, Released 12 June, 1951 

Circumstances 

The a i rcraf t  en route from Los Angeles, California, t o  Chicago, m i n o i s ,  
carrying 54 passengers, and a crew of 5, incurred a propeller blade fa i lure  
a t  21,000 feet  al t i tude when i n  the vicinity of Eagle, Colorado, and the 
resulting unbalance tore loose the engine which f e l l  from the aircraft ,  A 
portion of the blade pierced and depressurized the cabin, A safe energency 
landing was made a t  Stapleton Airport, Denver, Colorado. One passenger died 
(presumably from h e a t  fai lure)  and f ive passengers and one stewardess 
sustained minor i n  juries, The a i rcraf t  was extensively damaged, 

I m e s t i ~ a t f o n  and Evidence 

Inspection of the a i rc ra f t  structure revealed a nearly vert ical  slit 
36 inches long by 2 inches wide through the ice-striker plate on the right 
side of the fuselage, caused by the jettisoned portion of the propeller blade 
striking the fuselage edgewise, A large irregular opening on the top of the 
fuselage start ing almost i n  l i n e  la tera l ly  with the slit, and extending back 
along the top and both upper sides of the fuselage for  about 12 t o  U. feet  
was attributed t o  the jettisoned portion of blade leaving the fus&l.de f la t -  
wise, and t o  the sudden violent out-rush of air as the cabin pressure escaped 
through the hole, subsequent peeling, bending and tearing of protruding parts 
being due t o  the high speed of the a i rcraf t  itself, No damage was evident 
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on either surface of both wings nor on the empennage, although small pieces 
of sound proofing material had adhered t o  the edge of the l e f t  stabilizer,  

Within the fuselage the l e f t  forward bunk was missing and the right 
forward bunk was distorted, and part ly out of the large opening i n  the top of 
the fuselage, Signs of distort ion caused by rapid decompression were visible 
elsewhere, bulkheads, surfaces, doors, ceilings and f loors bulging i n  varying 
degree, i n  the direction that  a i r  behind those surfaces would flow t o  escape, 

Examination of hToo 3 engine nacelle showed that the engine broke away 
from the a i rc ra f t  a t  the mount ring, Vibration isolators IIos, 1, 2, 5 and 6 
:had separated a t  thei r  cup threads, Sections of the mount r f  ng between fJo, 1 
and fJb, 6 and from Ho, 3 t o  IJo, 4 vfbration isolators were broken out, A l l  
f lu id  lines, electr ical  conduits and controls which had been attached t o  the 
engine had separated, The outboard upper, middle and lower accessory cowl 
panels, o i l  cooler scoop and front fair ing were missing,, The electr ical  
c i rcui ts  fo r  110, 3 propeller checked t o  the point of separation, showed no 
irregulari ty and the propeller synuhroniser checked normally when func- 
tionally tested, 

The l?oo 3 engine, retrieved from a position some 84 miles west of 
Saple ton Field, although severely damaged by impact with the ground, was 
disassembled, and i ts  internal condition determined with reasonable accuracy, 
l o  fai lure of any part was found although some significant wear appeared i n  
both dynamic dampers, The outer portion of the fai led blade some 4.8" long 
was re t r iwed  and d n e d  together with the 25'' long shank end which remained 
with the engine, The break was observed t o  be substantially a t  right angles, 
and gouges were found, plainly evident, on the inner side of the f l a t  (rear) 
surface a t  the place of fai lureo 

The fa i lure  was analpied and found t o  be caused by a fatigue fracture 
which originated a t  one of several defects which were points of s t ress  
concentration on the inside surface of the f l a t  side of the blade, These 
defects, which occurred prior  t o  heat treatment and painting on the inside of 
the blade, appeared t o  have resulted from a gouging or galling action due t o  
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rzbbirg ~ g a i n s t  another surface such a s  e rzmdrel.') Two of the  p r - d l e l  
and longitudinal gouges found, were located and spaced closely corresponding 
t o  the  location and spacing of Allen head s e t  screws which serve t o  lock i n  
position the  cam adjustments of a side mandrel. 

A t  t he  time the  subject blade was manufactured, it was subjected t o  a 
nmber of t e s t s  and inspections. One such inspection was by means of x-ray 
photographs. Examination of the  manufacturer's orfginal x-ray negatives 
revealed f a i n t  marks indicating internal  defects, corresponding i n  size, 
Location and spacing t o  the  gouges evident on the  f a i l ed  blade and t o  t h  
location and spacing of the  m e n  head s e t  screws of the  center mandrel. 2) 

Probable Cause 

The probable cause of this accident was  the  internal  gouging of a 
propeller blade during the  manufacturing process which resulted i n  a fat igue 
fracture and subsequent f a i l u r e  during f l igh t ,  

In  the  fabrication of t h i s  blade (a hollow s t ee l  model) the  two surfaces 
a re  formed and shaped separately and then welded together. During the  
welding the  two pa r t s  a r e  positioned by a mandrel within the blade 
controlling the  distance between the  two surfaces. This mandrel has 
extendable s ide mandrels controlling the  weld locations. The ent i re  device 
i s  r i g i d  i n  use but i s  necessarily made collapsible so tha t  it may sub- 
sequently be withdrawn from the  re la t ive ly  small o~ening i n  t h e  shank end 
of the  blade* The positioning of the  s ide mandrels i s  by means of two 
cam adjustments i n  the  center mandrel, These cams a re  locked i n  position 
by Allen head s e t  screws, 

2, Immediately following the  accident the  blade manufacturer ins t i tu ted  a 
thoroughreexamination of all blades i n  service. This re-examination 
included a tightening of inspection procedures in&-.ding x-ray photographs 
and closer tolerance specifications f o r  the  evaluation of any indicated 
defects. 

ICAO Ref: AR/138 
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Nb, 2 

0, 
crashed dur im emergency land in^ 52 miles NOW, Farouk A i r o r t ,  Cairo, 

on 31 Auwst 1950, CAB Accident Invest i~tat ion Rewort Noe 1 - O U o  
Released: 15  June 1952 

Aircraft  &60C&C departed from Cairo en route for  Rome carrying 48 
passengers and 7 crew members, Approximately 67 miles from Cairo, No, 3 
engine fai led,  precipitating an outbreak of f i r e ,  The a i r c ra f t  turned back 
as i f  intending t o  land at Cairo, but the f i r e  rapidly in~reased~caus ing  the  
burning engine t o  fall free,  F i re  continued i n  the r ight  wing and an attempted 
night landing on the  desert  resulted i n  destruction of the a i r c r a f t  and death 
of a l l  passengers and crew, 

Jnvestfgatf on and E v i d e a  

The a i r c r a f t  struck while under control and nearly l eve l  l a t e ra l ly ,  
wfth the r igh t  wing s l i g h t l y  depressed, and i n  a s l igh t  nose-down at t i tude,  
suggesting tha t  there had been no flare-out as the  a i r c ra f t  approached the 
ground, Contact with the  ground was made with the  landing gear and f laps 
retracted, 

The a i r c r a f t  was severely damaged on i n i t i a l   pact and almost 
completely disintegrated before its forward speed was checked, debris being 
scattered over an area stretching fan-wise fo r  about 700 fee t ,  Autopsies 
performed on the bodies of both the  captain and the  co-pilot dfsclosed tha t  
neither had breathed flame o r  hot gas indicating tha t  there w a s  no f i r e  i n  
the  cockpit p r io r  t o  the crash, 

Exarafnatfon of the  a i r c r a f t t s  en t i re  control system, e l ec t r i ca l  system 
and radio equipment disclosed no failure,  malf'unctionfng o r  arcing pr ior  t o  
impact, with the  exceptfon of the probable loss  of ai leron boosto Examination 
of engines NOS, 1, 2 and 4 revealed no evfdence of malfunctioning, 
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The emergency fuel shubof f  valve for Eo, 3 engine w a s  i n  the closed 
position, The engine i t s e l f  was  found some 3-l/2 miles from the impact s i t e ,  
The point of severance from the a i r c ra f t  was a t  the nacelle barrel  attaching 
points f lush with the firewall ,  Inspection of No, 3 propeller revealed no 
evidence of fa i lure  i n  f l igh t ,  Between the main wreckage and No, 3 engine, 
many pieces of molten m e t a l  f'rom the  top surface of the wings i n  the general 
v ic in i ty  of  md behind No, 3 engine were recovered, 

Exmination of Ho, 3 engine revealed tha t  the  main fa i lu re  was the  
r ea r  master rod bearing, and as a resu l t  of the enginems continued operation 
thereafter,  the rear  crank pin overheated and collapsed, The bearing 
failure and the  crank pin collapse progressed u n t i l  there was an inch 
difference i n  the  dianeters of the  two, which permitted the  effect ive piston 
stroke t o  increase u n t i l  the  pistons were s tr iking valves and cylinder heads, 
whereupon al.1 r ea r  ar t iculated rods and the  rear  w t e r  rod fai led,  This 
general f a i lu re  caused much external d&.mage at the  r ea r  row of cylinders and 
the crankcase, A s  the  rear  master and ar t iculated rods s l iced  through the 
wal ls  of the  r ea r  cylinders, the  mating sections of the rear  crankcase were 
appreciably dfsplaced, T h i s  f n  turn distorted and dfsplaced the  i n t e r z o n e  
baffle, commonly known as the f i r e  sea l ,  Damerge t o  t h i s  baf f le  was suffi- 
c ient  t o  destroy its function as  a means of preventing the  spread of  f i r e ,  

Throughout the engine various bearing surfaces showed considerable 
operational damage as evidenced by metal pick-up, metal displacement and 
heat dfscoloration, a condition unquestionably caused by lack of l ~ b r f c a t i o n ~  
This condition a lso  indicates tha t  the engine continued t o  ro ta t e  fo r  some 
time a f t e r  the  f ~ ~ . f l u r e  of the z=nr master rod bearing, which resulted i n  a 
loss  of o f l  pressure, and lubricl;rtfon, throughout the  engine, 

From analysis of the f9re.patter.n i t  was determined tha t  the f la f l ing  
of broken master o r  ar t iculated rods at  the mating sections of the  crankcase 
i n  the  plane of the  r ea r  row of cylinders actually cut away a section of the 
crankcase, which destroyed the effectiveness of  the  interzone? baf f le  lying 
immediately a f t ,  The general breakage was such tha t  more than one l i n e  
carrying inflammable f lu id  was severed and lubricating o i l  and o i l  fumes from 
the crankcase were l iberated profusely, resul t ing i n  f i re .  



ICAO ~ f p c u l a ; ~  &u/21 1.7 

l ) ~ h e  f i r .  was relatively l igh t  i n  tone No, 1 but so severe i n  tone Ro. 2 
that  it aelted the adjoining durcil structure rearward of the firewall, I n  
Zone Blo, 3, allowing the engine tQ f a l l  %pee, The f ipe  then continued 
thpough Z ~ n e  3 and the adjacent d n g  structure, leaving aft of the rear  spar 
'through the top $kin of the wing, The l p t 9 d . t  was that  numerous parts of the 
secondary wing structure also burned free and fell accounting for the general 
Une, of small mPten and burned pieoes found between No, 3 engine and the 
main8 w~eckage* 

The subject engine (NO, 3) had not reached its fSrst  overhaul period, 
It had been operated a p p m c h a ~ l y  9,P00 hours since instal lat ion when news 
aad the specfffed overhrrul pp40d f'orthis mode% of engine is 1,200 hourno 
A t  the time of the accident the engine o i l  had not been changed but mere* 
added t o  aa required, wUsh was corn- procedure arrd accepted good p~aotgce 
at that the,  Analysis of min%enaneb records and f l igh t  logs diaclooed 
that  sons 18 h o w  previous $o the aeoid;en=b w u l e  the subject a i rc ra f t  was 
en route f r o m  Ca%Po t o  Bombay, No,3 engine experienced a temporary unusual9gr 
h%gh difference of approxima%ely between %he temperature of o i l  t o  thcs 
engine aad o i l  from the engine, However, t h i s  was not gonsidmed by the 
operator t o  be iadieat%ve of po$en%fal trbuble-imwllauch as the carrier  I t se l f  
had asbitsari ly set a dffferentfal of 65% as a s&e eprwid, 

There would appear to be %bee poass$bflit%es as  b what laay have 
in i t ia ted  the faUwee of the meter rod har ing,  In the f$fost %mtane@, 
although 10s, 9 pistan ehowd sigm of bwn%ng sfrsilm t o  a f&led piston it 
appeared that  pistoq faflure did ~ 9 %  ini%ia%@ %he faflum of' the mastep rod 
bearing, Seoodly,-there fs the possibfl%$y of %n%emB d-e oaawrlng a t  
the t h e  of the unumaw high o f l  temperatme dfidferernes which was logged 
approximately T8 Borne before the aceiden$, %hie ~liques%ionably indieated 
some, abnormal%$ Sn the operakion of the engine, It 58 pose%ble that er 
balancer seized thereby causing the h&gh oil temperature and that  the subse- 
quent atxd.pp%ng of the bdsncerua pinblurs rendered the balancer in~pera t ive  

%)%ne NO. I. -  he en t im  region f o e  of the ~ ~ 1 e  (annu* disc made oi 
a f2rcappoof m a % e M ]  wMch sau~~ounds the reap accessory - 
s e e t h n  of the engi;ae a% a pbt finmed%ately af% of the mar 
row of cylinders and &ends s a d b U y  t o  the cowlbg, 

Zone No, 2 w Compr%.se~,the ent i re  region a f t  of the baffle mentioned i n  
Zone $ back %o a f3,mwaU, Both the baffle and the fipewa99. 
a m  of f%mpapeoi lisaterial, .and them f a  fi.rqmmf ma%er%af 
enclosing Zone 2 e b c d e r e n % i a q 8  

Zone No. 3 - The ent i re  pegion af% sP the f i ~ e w d l  & ineltading the res% 
of the naeefle, 



allowing the ofl temperature difference to return %o n o W ,  Metallic parts 
from the fafled balancer a d  %%a pinions could have been fntmduced into the 
1ubPfcstiqg o i l  system and carried t o  the pear i n a s t ~  mi4 beariw, thua 
fnitOatfag the f 'dlure of that bearing, 

The tUpd pahlss%bflfty wnaerns the acaplmulat9on of sludgca, f ' o d  
wfthfn the- c i ' d  pf- of thf s enghe, H.$ has been desteWne8 %hat awh an 
acemnulation i e  not dangerow prov%dfng the sludgg P@&W eaPfd and does not 
break auk ,  81Blage nopmerlly does m m i n  eolfdiffad, although, under certain 
conditions it may @h%f% or  break up and thw obetmct off f b w  to s master 
POa bearing, There have been a number of rnasltgr reef. bqruofng faflume 
attributed to  just such aq. oeeurrence, hcayae the engine had been i n  
operation fo r  1,100 hours there must remain the distinct% possibiUty tha% 
aludge obstruction of ofl flow was the Rrimar"g cause of the faf1u.m of the 
master rod, b e d n g a  

Probable Ckuse 

The probable cause of this accident was the fa i lure  of the rear  r o w  
master rod causing an uncontrolled f i r e  which precip%%ated a crash 
land%nga 

lo- As a resP1P$ of t h i s  accident and previous fa i lures  of master 
rod bea~zngs i n  the modex '7&$c%8BD% ebgiae, the following c o m c t i v e  
msasu~es have been t ahns  

a) The p~awtctoe of no 02% changes between engizllg me~haul 
has been dfeeontimed, O i l  i e  now being changed a t  pePfode not 
eoseeedfng @O hOwso 

b) Fim melta &a oil sereens me now befag semi- teated, 
X% Ae beldleved that some contaminants now b f n g  c d d  f n h  thn 
eagf ne lai$l~ie4$f tag s y s t a  w i l l  be semen& out, 

a )  bgger master rod bewing of1 feed tubes are e m n t P l y  
being installed as an interim remedy unt i l  a new typa crank p%n 
sludge plug now under development is ina%alled, 

dl A crank pin sludge plug is Mder development which is 
expeetie& to reduce effectively crank pin sludge accrmnilafion to 
the psfolt that f t  is of" no conseque19aga 
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e) A centrifuge, independent of the engine, f o r  the  
separation of sludge f i ~ o m  the o i l  is being deve9am a s  a long 
range progeeto 

f )  Discon%inuation of the practice of o i l  di lut ion i n  a l l  
sfmilap engines, regardless of cl%lsate, 

2,- The c&er fssued to a l l  p i lo t s  and f l i g h t  engineers the 
fdPPodng ~ o ~ m e t t i o r n s  

nfti is pretty genera l9  known tha% %Tpf~a% spp tons  of the 
e ~ l y  stages of a master rod bearfag Pail- ape high of1 -kernper- 
ature and low o i l  p p s m e ,  these %wo abnormal indications s tar t ing  
&arly i n  the fa i lu re  and becoming continually more pronounced a s  
the faf lure  progresseso The explanation f o r  these typical  
symptoms is simple and dfrect, 

As the bearing Pa%lure commences the dcrwance between the 
be&% surface and the'crank pin jourmal imreases rapidly %bus 
permitfing a much greater  r a t e  of o i l  flow through the enghe, 
Since the o i l  pumping capac%ty of most engines fs no$ far above 
the value required f o r  normal conditions i n  the engine, t M s  
increased o i l  flow w i l l  rapl%dSy be M e a t e d  by a dmp i n  of% 
p~esswre, Ina8muelh as the 'heat rejected t o  the o i l  5s largely a 
function of the  of1 circulatfon, the greater the fP& the greater 
the a r a ~ m t  of' heat the o i l  dl% absorb, If the o f1  aoollng c a w -  
i%y of the ins ta l la t ion  has only a s l ight  margin above norneaf 
requirements the above c o d i t f o n  w%lP lead to  a raped increase in 
o i l  tenperattxre, 

In the Cf8BB) eefies engine the marrufacttlrer has finally 
developed an ins ta l l a t ion  with ext-Jy generous o i l  pump* 
eapacfty and o i l  cooling capacity, Thfes design feature nattl~a- 
e W n a t e s i  maq o f l  temperature and PP~$$PUOB problem resulting 
from marginal fmtalfatfons, Eowevers by applying the rewonfmg 
i n  the preceding papagraph A% fs evgdsnt tha t  the e(u~Uer steps 
of a master rod b a r i n g  fBflw@ w i l l  mt be nearly so ma~ksd in 
terlns of decrease i n  o i l  presswe and he rease  f n  00 ternparatup8 
a s  they w%Xl be %n a more marginal d@sig% basmuah as TWA arad 
other operators have i n  recent m&hs experfenced a number of' BD 
aeaster rod bearing faflupes whiah wemi p m i t t e d  t o  advance in 
f l i g h t  to such a degree tha t  the engines were badly mutilated, i% 
seems desfrable to remind a l l  f l ight  c r e w  of the above f a c t s  and 
to urge the i r  constant alertnegs t o  detect the f irst  unmistakable 
sfgns of decreasing oiP pressure and increasing o i l  temperatme 
in these engines, When these symptoms are observed the engine 
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should be feathered, A reg$l@w of bix such f"a.ilw~s fm %brlPg~ a d  
i n  o thm e a ~ r f e ~ a s ~  omra%%on dmiwg the past Few months show$ 

the failov~ssl a l l  ooemzmd dmf~ag c h b ,  tha t  $b sympto8aa 
wem r~cogDfz&ld POP an amrage of 3.2 minutes before feathering 
took e, and that f n  every sacs@ cons%d@~abPe damage ~ e s u l t e d  
t o  the power aeet%om of the eng%ne, not to mn%foan %he at$endan% 
ha& of bfetl ders%m@f%on of %he power plant before featherfng 
wae aeeomplfshed, 

Beca~rae of the v e q  ma~girPal off flow and eooPfng eapaefty 
of the BA eagfne plus the m B  greater experience of BomestOd 
f Ught Grew8 with master rod bemi  ng fa i lures  these precautfoner 
are m=% so specificd1$ applicable to the Bd eng3.z~~ Experfence 
has shown tha t  a very marked drop in o i l  pressure aad r i s e  f n  o f1  
%emperatme will always precede a master rod bearing faf lure  and 
f l i g h t  crews have generally responded p~ornptly (with but a f e w  
isolated exception@) d Mnor abnormalities in o i l  pressure and 
temperatwe on thisl engfne may well be a d%rect result of the 
ma~gfnal deeign rather  than an indiaatfon of' b e e  f a i l u ~ e , ~  

ICAQ Ref 8 AR&% 
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No. 3 

Robinson Airlines Corp., DC-3 a i r c ra f t  N-13936, crashed 
1-1/2 miles S.E. of Oneida Airport, Utica, iiew York, on 

4 September 1950. GAB Accident I n v e s t i ~ a t i o n  Report 
110. 1-0106. Released 23 Kay 1951 

Aircraft  !l-18936 took off from Oneida Airport, Utica, en route f o r  
Newark, flew Jersey carrying 20 passengers and a crew of 3. Approximately 
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3,000 fee t  frcm tab-off ,  pkts were observed t o  f a l l  from the l e f t  engine and 
the a i rcraf t  w a s  seen t o  make a shallow turn t o  the l e f t ,  slowly losing; 4tS- 
tude un t i l  it struck a grove of t p e s  1,5 miles SoEo of the aikport, Sixteen 
of the occupants were fa ta l ly  injured and seven seriowly injured, The 
a i rc ra f t  was caq le t e ly  destroyed, 

During the descent through the trees, the l e f t  w%ng separated from the 
fuselage, and the l e f t  engine M o b  free fram i ts  engine mount, TkeFflght 
wLng and engine re11~4-d attached t o  the fuaelage, The t a i l  section separated 
a t  $mpacto Fuel from the ruptured centre sectioa t_anks epiUed over the 
f$rward part of the f'uselage and was probably ignited by severed e lect r ica l  
wiring i n  the radio compartmento Bcamination of the cockpit control quadrant 
revealed the l e f t  engine propeller control i n  the f u l l  Ugh pitch position, aad 
the r ight  engine propeller control i n  the f u l l  high pitch position, both 
throt t les  f a y  forward, and both mixture controla +n automatic rich. With 
the exception of the l e f t  engine and l e f t  engine cowl+ng, there waa no 
evidence of structural  fai lure of compo1~6nts of the a i ruraf te  s structure 
or remaining engine, 

Examination of the left engine a d  propeller disclosed that-the 
propeller was i n  the f u l l  feathered position, and that  the entire engine 
cowling and No, 9 cylinder had aeparated and fa l len  f r&  the .e&ne during 
fUght  aplprdmately 3,200 fee t  from the point of take-offo When dieassem- 
bled f t  w a s  found that the inside of the crank caae mais section was badly 
mutilated as a resul t  of the movement of broken par*, The mmary cause of 
the loss  of power of the left engine was due t o  the cracking of the Moo 1 
piston pin, The faflure o o c m d  i n  the inside diameter and a admately mid- t$" way longitudinally of the piston pin, The inside diameter of he pin was 
not case ardened or carburiaed and w a s ,  therefore, more susceptible t o  'e f a t i p o l  When the piston pin cracked, it began a rocking motion which 
imposed excessive loads on the master rod and piston pin bushing. The pin 
then aeparated fram the master rod and broke in to  several #ecee, 

Following separation of the pie, the master rod began a whipping 
motion i n  the area of the Ioso 1, 2, and 9 cylinders which resulted i n  puahing 

Since the accident, Robinson Airliaezs has instal led carburiz& piston 
pins i n  all of its a i rc ra f t  which w i l l  tend t o  prevent th i s  type of 
failure0 



ICAO C ~ ~ B F  +m/a 23 

the No, 9 cylinder away from the cranlr case which broke the engine cowling 
retaining cables, Bs a result,  the No, 9 cylinder and engine cowling 
separated completely from the engine, The most reasonable explanation as t o  
why the a i rcraf t  did not maintain single engine f l ight ,  ana l o s t  altitude, 
i s  that the r ight  engine was not developing the sated take-off horsepower 
because the propeller was s e t  i n  the high pitch position, No evidence is 
available as t o  when or  why the right propeller w a s  s e t  f n  the high pitch 
position, but conceivably it could have been done inadvertently a t  the time 
of the emergency and the condition not recognized i n  tfne t o  take the 
necessary corrective action, 

Probable Cause 

The  probable cause of the accident w a s  the fai lure of the l e f t  engine 
shortly after take-off, coupled wfth increased drag due t o  lass  of the l e f t  
engine cowlfig, and reduced power output of the right engine resulting from 
the high pitch position of the r ight  propeller, 

Fire As,w,c$. 

The Westnoreland Fire Dept,, (2 miles away) was despatched t o  the scene 
and arrived within 4 or 5 minutes with thei r  one 500 GPM pumper, The only 
water available w a s  the truckf s booster tank and a well about 1/2 mile away, 
They could do l i t t l e  toward extinguishing the advanced fire and upon their 
d v a l  all occupants who might have escaped had done so, The airport did 
not have major emergency afrcraft f f re-f i ghting e q u i p n t  available, ( ~ x t r a c t  
from NFPA, Special Aircraft Bulletin, Series 1951, No, 73 

ICLLO Ref: A&/135 
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Eastern Air E m s :  fiockheed Constellation (719A-793 ai rcraf t  I-l0U. land - 
e a r  f a i lu re  a t  Imsson * 

1 1 4  J 

The a i r c r a f t  was en poute from Miami, Florida t o  Newark, Mew Jersey, 
v ia  Jacksonville, Florfda, earryfng 23 passengers and a crew of 3, On 
f i n a l  approach to land a t  Imeson A$rport, Jacksonville, the landing gear 
was extended but the landirjg gear warning l fghts  i n  the cockpft indicated 
that the l e f t  main landing gear was not i n  the down and locked position, 
Accordingly, the approach was discontinued and the landing gear retracted, 

Circling eas t  of the a i rpor t  the landing gear was again extended but 
the  warning l i g h t s  still indicated tha t  t h e  l e f t  main landing gear was not 
i n  the locked position, The a i rc ra f t  was then flown art a l o w  al t i tude  past 
the control tower, a t  which time it appeared t o  the  tower personnel t h a t  
both larding gears were ful ly  extended, 

Since the w a s n i n g  l i gh t s  i n  the cockpit still indicated t h a t  the l e f t  
wain land* gear was not locked downs an attempt was made to  extend the 
gear by the use of the emergency hydraulic s y s t m  The landing gear lever 
was placed i n  the down position and the hydraulic haad pump selector  to the 
gear position, The hand pump was then actuated f o r  a p p r o x d t e l y  three t o  
f i v e  minutes and then abandoned since no pressure resistance was f e l t  on 
the  pump handle, 

The a i rc ra f t  made a second low fligh% past the tower, a t  which time 
s company mechanic advfsed t h a t  both landing gears appeared t o  be f u l l y  
extended, The warning lfghes still indicated tha t  the landing gear was not 
locked down but since darkness was approachfng $t was decided to land inane- 
diately. 
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A normal approach was made and the landing accomplished on the r i g h t  
s ide  of the  runway, Immediately following landing, the  l e f t  main gear was 
observed t o  slowly r e t r a c t  and the a i r c r a f t  swerved t o  the  l e f t  coming t o  
r e s t  some 3,600 f e e t  from the  approach end and 50 f e e t  to t he  l e f t  of the  
7,200 f e e t  Punway, There were no casual i t fes ,  

Investigation and M d e n c e  

The a r c r a f t  came t o  a s top  res t ing  on the l e f t  wing f laps ,  the  No. 1 
engine nacelle, the  nose landing gear, the  aft d e p  section of the fuselage, 
and the l e f t  lower f i n  and rudder, 

The r i g h t  main landing gear was under the  r i gh t  wing having sheared off 
a t  the  securing fulcrum f i t t i n g  just  below the attachment lug, following 
re t rac t ion  of the  l e f t  main landing gear, There was no evidence of any mal -  
functioning o r  faf lure  t o  the  r i gh t  main landing gear ppiop ts the landing, 
The left, mfn landing gear w a s  undamaged and in the re t racted posit ion i n  the  
wheel well, 

The l e f t  wing sustafned minor darnage confined t o  the  wing f l aps  and 
wing t i p ,  Damage t o  the  empennage was minor, consist ing of d i s to r t i on  and 
wrinkling of the  under surfaces, The r igh t  wing sustained substant ia l  damage, 
having ruptured inboard of and adjacent to 80, 3 engine nacelle, when the 
r i gh t  main l a d i n g  gear f a i l e d  i n  a rearward, inboard and upward direction,  
Al l  engines and propellers were i n t a c t  although the  propeller blades were bent 
rearward, The nose gear was i n t a c t  and i n  the down and locked position, 

Examination of t he  l e f t  main landing gear mechanism disclosed t h a t  the  
down lock down l i n e  had failed a t  its point of attachment t o  the  down lock 
re lease cylinder which allowed hydraulic f lu id  t o  escape, and resul ted i n  a 
l o s s  of secondary hydraulic system pressure and f lu id ,  Because of t h i s o  it 
was impossible t o  lock the  lef t  main l a d i n g  gear i n  t he  down posi t ion by 
secondary hydpaulic system pressure, 



down look down l ine  and its f f t t f a g s  were r a m  f r o m  the a i rc ra f t  3 f o r  ftwkher examfmt%ono The Pine was 5% a l d n u m  a u o y l  approxEmateQ 
20 inches long, with single %Bares a t  each end f i%ted wi%R coupling nu%s 
ad sleeves, When the l i n e  fa i led  a t  the down kick release oylinder, it 
s l i d  %P1POUgh the  sleeve leaving the  coupling nnt and sleeve still  attached 
to the cylinder, THe s e p a r a $ i ~ n o c e ~ a %  the outbr U p  of the f l m e  
approximately 3/64 of an inch from the end of the %ubing, The outer U p  
af the f l a r e  was f q d  inside t h ~  coupling nu% aard when the l ine  separated 
the sleeve l o s t  %%a gr ip  on the tube and hydraulic pressare pwhed the tubing 
thpoplgh the sleeve, 

I% was evident from the markings on the l fne  t h a t  the rsJeeve had cut 
%bough the f lared end of =the tube, due to excessive torquing of the  coup- 
ling nut,,, &stern Air lined had not establ5shed a torque value f o r  this 
coupling nut, although the w u f ' a c t w e r  had speciffed a torque value and 
recommended tha t  a torque m e m h  be wed f o r  its ins%allat%on, 

Funetfonaf t e s t s  of %he hyd~aulis system revealed tha t  although the 
l e f t  main l a d i n g  geap wouw no% look i n  the down pssftion by the secondary 
hydaeauli,~ system pressure, i% would fu3.l.y edend and lock when the emergemy 
hydraaulie system was spra%d, 1% required 181 aycles of %he hydradfe hand 
p p  before the gear loeked i n  %Re d o n  psf t%on,  a& %ti was only on the 
lasB 8 e%ro%eq t@a% ,,there, War, back p s m e  on %Re hydnoau33.a hand p~rmp, The 
inftAa8 lack of back pressure is nol~merluntfP %he main lgndfng gear actuatfng 
cylfnders have been filled with h f l r a d i e  fluid, and %a f i l l  these cylfnders 
it takes pract%cally a U  of the requ%red strokes of the ha4 pump, 

!he CAA Approved ki-qlane Bperatfxg W u a f  Qa corn of which was i n  the 
&craf%) s t a t es  that about 245 f u l l  strokes ape required over 2-142-9 
minutes t o  extend and lock a l l  getwe, 

The Eastern Airlings F w h t  w i n e e r g  Manual, the only company manual 
carried, s t a b s  t h a t  main s t r u t s  w i l l  drop of t h e i r  own weight with ass%s%- 
ance of a i r  drag a f t e r  pressatre from hand pump has unlocked the uplatahes, 
Nose s t m % m s = t b e  p u m p d d m a g d m t . t h e  afodrag,requiPfng about245 fW% 
strokes of pump lever during appmximate3.y 2-342 dnutes ,  

- 
1) A s  a resul t  of t h i s  accident t h e  car r ier  has replaced aP1 523 lines wf%h 

lf nes made of EvePdm, which havfng klgheto stsen&h, are capable of 
w%ths td$rg  wbthouB fai lure,  repeated torqubg a t  madman service valu@ 
without the use sf torque wrenches, 



28 ICAO Circular 24-AN/21 

I n  the Flfght Engineers Manual, there is an inference not contained i n  
the Aircraft Opera%ing Manual, tha t  the main gear w i l l  fa l l  and lock In  the 
down position, However, it was determined tha t  whfle the main landing gear 
w i l l  drop of its own weight when the up locks have been released, it w i l l  
not always lock i n  the  down position, ~ h e ~ r e ,  a full stroke was not 
defined i n  e i ther  manual, t h a t  is, whether it is r cycle o r  a half cycle. 
The captain descdbed iC a s  a f u l l  stroke in  one direction, the f i r s t  of f icer  
interpreting it as  a cycleo 

No attenapt was made by the crew t o  check the normal operation of the 
hand pump, which could have been done by placing the emergemy selector 
valve t o  the brake position and operating the hard pump, TMB would have 
i d f c a t e d  tha t  the pump was operating, and tha t  flu%d was i n  the emergency 
tank, FWthemore, neither of the craw a h e m b p s  observed the f lu id  level  i n  
the emergency tank when the hand pump was being operated. If the emrgency 
system had been functioning normally3 the f lu id  level  i n  the emergency tank 
would have dropped below the s ight  gauge, This lack of famil iar i ty was due 
primmi t o  inadequate training 

Probable Cause 

The probable cause of the accident was the unsuccessful attempt of the 
crew t o  lock the larding gear manually, due t o  lack of training i n  the ope- 
ration of the emergency hydraulic system, 

1) Since the accident, the company has distributed t o  a l l  f t s  f l i g h t  crews 
specific information on the hydraulic system of the Constellation % ~ p e  
a f ~ c r a f t ,  with particular emphasis on the operation of the emergency 
hydraulic system, The company has also made it mandatory tha t  each Cons- 
t e l l a t ion  crew physically extend the landing gear with the emergency 
system, Bioreover, the company has made it mandatory tha t  during each 
sh-month check every bckhead Constellation crew perform a manual extension 
of the l a d i n g  gear by the use of the emergency system, I n  addition t o  
the co-pilotperforming t h i s  function on each six-month check, it is 
required t h a t  the captain mnve t o  theco-piloti8sseat a d  go through the 
procedure also, 
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No, 5 

Bri t ish European &ways Corp,, Dakota a i rc ra f t  G d G I W ,  

Circumstances 

Aircraft G&IW departed under IFR conditions from Wortholt Airport 
en route fo r  Renfrew Airport, Glasgow, carrying 24 passengers and a crew of 
5 (one supernumerav), Engine trouble was encountered almost immediately 
af ter  take-off and two minutes l a t e r  the starboard engine was stopped and 
the propeller feathered, The a i rcraf t  unable t o  gain or even maintain height, 
struck same beech trees, d i v 4  almost v ~ r t i c a l l y  in to  the ground, botknced 
forward, turned over and caught fbs, A l l  occupants save the steward l o s t  
t M f r  lives. The a i rc ra f t  was destroyed, 

Investimtion and Evidence 

A t  the tfme the aficmft  took-off frm Afortholt &port, Instrument 
Might Iiules were i n  force and the metpeorological condf t f~as  were: wi l ldm 
10/ll knots (240-260) ; visfbflf ty-about 2,000 yards; weather-drizzle; 
cloud-8/8 ths, at %OO:feet, 

It was established that a t  take-off the left-hand or Captain's seat 
was occupied by the F i r s t  Offi cer, an8 the right-hand or 1st Off%cern s 
seat by the Captain, Nothing suggests that  there was an exchange of these 
positions during f l ight ,  It was ascertained that the duties of the two 
pi lo ts  a s  l a id  down i n  the prescribed & U s  and procedures follow the seat 
and not the man, That i s  tqrsay the occupant of the left-hand seat "lies 
the a i rcraf tn  a d  carries out all the actions allocated i n  the d r i l l s  t o  
the Captain, while his nefghboup, even though he be the Captain of-the air- 
craft,  carries out those allocated t o  the F i r s t  Officer, Nevertheless, the 
Captain still  remains i n  cammand and even wuen occupying the right-hand seat 
is responsible fo r  seeing that  the occupant of the left-hand seat carries 
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out the rills fo r  the seat and generally f l i e s  the a i rcraf t  i n  a, proper 
manner, 1P 

Those on the ground a t  the airport i t se l f ,  barely saw the a i rc ra f t  take- 
off owing t o  the bad &ace visibi l i ty,  -and no witness or documentary record 
speaks of the undercarriage having been raised, It i s  believed, however, 
that  the undercarriage was raised a t  the normal moment; since the a i rc ra f t  
gained ,@On t o  5000 i n  height i n  whaL would be the expcted time fo r  a Dakota 
following the usucb3. procedures, An emergency must, however, have arisen while 
the undercarriage was being raised, resulting i n  the starboard engine being 
stopped. Presumably a t  th i s  stage,aetion was taken t o  lower the undercarriage 
with the intention of completing a left-hand circuit  and making an h e d i a t e  
visual l a d i n g  on punway 26, Thereafter eithep because sight of the airport 
was l o s t  or because it was preferred t o  rely on GCA, the full left-hand cir- 
c a t  was never made, the a i rc ra f t  continuing t o  f l y  i n  the downwind direction, 

It is considered that i n  view of the emergency which had presented f t -  
s eU  and the uncertainty a s  t o  whether it would be better t o  maintain a con- 
tinuous TP$suaJ. l o o k e t  or t o  rely on instruments and ground aids, both pi lots  
forgot the position ofythe. undercarriage and made no effort  t o  retract  it a 
second time, 

The Captain notified the Aerodrome Control Officer by R/T of the stop- 
ping of his sbxrbcwd engine, and t o  quote the written record i n  the log 
*&quest immediate landing aad GCB assistance we are downwind on runway 26," 
Shortly a f t e m a d s  the a i rcraf t  amounted it was on a course of 06O0 and fixed 
i t s  p s f t i o n  as over Harrow-on-the-Kfll Church Steeple, Immediately after- 
wads, the a i rcraf t  was picked up on the GGA screen and told t o  continue on 
0600, The last message received from the a i rc ra f t  was the acknowledgment 
of that %gstpuctiono S h o ~ t l y  afterwards the GGCA Director asked the a i rc ra f t  
fo r  _$%a aLtftude and a l i t t l e  l a t e r  c a e d  fo r  a turn t o  the r ight  on t o  
2600, which order asas several times repeated, but within about a minute of 
the first order t o  turn right, the a i rcraf t  disappeared from the GCA 
Directorcs vision and soon thereafter ~ ~ ~ b ~ h e d ,  

l3 The Court reoar@ended that close study should be given by all concerned 
with safety in flight,  t o  the problem of establishing a code of discipline 
so drafted and so enfopced as t o  elfmirate any possibility of uncertain%y 
as  t o  who is t o  take executive decisions i n  emergency, 
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It is believed that with the undercarriage down, the a i rc ra f t  flying 
on one engine could not gain and would hardly maintain height, I n  all proba- 
b i l i t y  the pilots, ssnsing an increasing sluggishness, f e l t  that fni t iatfon 
of a turn off the course t o  wuch they had c d t t e d  themselves and t o  which 
%hey had been told from the g r d  to,adhere, would lead t o  camplete loss  of 
control, accordingly the a i rc ra f t  continued on the same heading un t i l  just 
prior t o  the crash when fo r  some anexplained reason it was observed t o  turn 
right, 

There were no witnesses t o  the crash but a careful examinatian of the 
debris i n  the general area of thfi  accident shows that the port wing struck 
some beech trees a t  a height of 46 feet  above the ground, and was torn away 
just outboard of the engine nacelle, taming t o  r e s t  on the roof of a building, 
The a i rc ra f t  then dived vert ical ly into the ground, and a f t e r  bouncing for- 
ward turned over onto its back and was almost immediately afterwards lasgely 
consumed by f i re ,  It was not found possible t o  time the messages which 
passed between the a i rcraf t  and the airport owing t o  defects i n  the monitoring 
and recording systems i n  use a t  the t ime ,  and t o  the omission or unreliability 
of t ines  against maay of the messages recorddd i n  the Radio Officer" Log, 
Evidence was received that  it was the duty of BEA Captains t o  provide le f t -  
hand seat flying experience t o  F i r s t  Officers while en route on services 
when conditions were suitable, Conditions would not be spitable when resort 
must be had t o  instrument flying almost immediately afte&,take-off, as was 
the case i n  th i s  instance. Evfdence was given that  i n  the six months preced- 
ing the accident the F i r s t  Officer had completed 48 hours on Dakotas as 
second pi&ot, against 303 hours on Rapides a s  first pilot,  His Air Transport 
Pilot 's licence had expired on 12th October 1950 without the necessary steps 
t o  secure its renewas having been taken, although it was his duty and res- 
ponsibility t o  take such steps, On September 1950 he was subjected t o  a BEA 
check described by the examining offiosr as an inetrumsnt rating check of  he 
same standard. but larger in scope than thechheck called f o r  by the S t a tu toq  
Regulations. A) 

The Court reconmended that  a =view be made of training arrangements so 
as  t o  f ree  the cu r r i cu lh  from complications or limitations arising out 
of presence of passengers, It was observed tbat the F i r s t  Officer's last 
single-engine landing was in  December 1949, it befig stated that at  "the 
1st check he did he was unable t o  do any single engine flying because it 
was all done in passenger a i d r a f t e n  A t  the same time it was asserted 
that  an engine fai lure on take-off and a single-engined landing ought 
according t o  BEA8 s training syllabus t o  be practised twice a year, and 
it is, of course, obvious that  asymmetric power t es t s  cantlot be undertaken 
during passenger f l ights ,  
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17 y his employers standards, the F i r s t  Officer fai led to pass this 
tes t ,  In view of the F i r s t  Officerss fai lurep the examining officer recom- 
mended that  he be given fbrther instrument training on the Link, and that  he 
should memorize his d r i l l s  and procedures before being re-examined i n  two or 
three weeks time, I n  actual fact, owing t o  the incidence of the Link  Train- 
ing Officer8s period of leave, the Firs t  Officer never had the recommended 
training nor was he ever re-examined, 

The fact  that  i n  the left-hand seat was a pilotg the greater part of 
whose recent experience with BEA was on Wapiden a i rcraf t  which have non- 
retractable undercarriages, and whose mastery of the d r i l l s  and procedures 
approprzate t o  Dakotas had recently been questf oned, m y  well c3xpla.i n why the 
uardercarrLage was not managed as  would ordinasfly be expected, The condition 
of the s tapbmd propeller showed that it was not rotating a t  the time of the 
crash,. indicating that it had been feathered, The blades of the port pro- 
peller were dfstorted towards the t ips  and spira l  score marks on its dome 
indicated that it was rotating when it struck the g~ound, Inspection of the 
undercarriage indicated that it was locked down a t  the moment of the crash, 

Exaniwtion of the port engine fai led t o  reveal any failure or mal- 
functioning with the exception of the spa~king plugs, 'The amount and extent 
of the lead deposits found on the insulators indicated that  they were not new 
when f i t t ed  and that the only cleaning process t o  which they had been sub- 
jected was a process of sandblasting in the assembled state, which had not 
removed the deposit from the insulators except a t  the t ip,  The deposits on 
the insulators had glazed indicating that they had been running a t  a suffi- 
cient temperature t o  h s e 0  Erosion of the electrodes as  a result  of excessive 
sand blasting was observed on some of theplugs, i n  some cases t o  such an 
extent as  t o  render them unfit Tdz further service, Up t o  slEx plugs were 
not gas-tight at the gland, 

Extract from original report: nThe Court recommended that  severely 
practical notice should be taken of fai lures i n  any sort  of check or 
t e s t  t o  which pilots  are subjected by thei r  own employers, That an 
operator should impose t e s t s  over and above the requirements of s ta tutwy 
authority postdates a, jealousy on U s  prt fo r  the maintenance of 
standards of his own and is t o  be commended, But if %hose supepior 
standards are mrtlisti&ly and effectively ta b.5  safeguarded and the 
cmnda,t%on ~ u s t l y  earried, tan operator must not hesitate t o  suspend and 
relegate t o  a. further course of trainfly.. any oflfcer who f a i l s  i n  such 
a testt6, notwithstanding that  the officerus q U f % o a t i o n s  i n  terns of 
the requirements of the general l a w  is unimpeachedow 
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Evidence submitted on the condition of the s p r u n g  plugs from the port 
engine, indicated that  a t  some time they had been running hot enought t o  
cause a s i o n  of the deposits, While such d e p s f t s  remain molten the insula- 
tion resistance i n  the plugs affected would "fall l ike  a stonen, placing on 
the magneto iwolved an intolerable load and so leading to  a misfire or  mis- 
f ires,  The cooling of any given cylinder consequent upon ca series of mfsfires 
would permit the molten deposit on the insulators t o  re-solidify, thereby 
restoring the insulation resistance thus permitting the plug t o  f i re ,  The 
result of such a cycle of fusing and re-solidifyi might cause irregular man- 
ning of the engine with consequent loss of power,8 M n a t i o n  of the star- 
board engine showed unequivocally t h a t  the front  and rear master rod bearfng 
had fafled, It is l ikely  that the rear bearing (nearest t o  o i l  feed) failed 
f i r s t  and that  the front bearing, thereby s-ed of i t s  proper lubrication, 
rapidly followed, A n  exhaustive m e W w g f c a l  study of the bearings-could 
only describe the probable sequence of the b~eddown without pointing t o  a 
cause , 

Examination of the passenger cmpmtrnent revealed that  all the fonsard 
facing passenger seats, stressed t o  withstand a deceleration i n  the l ine  of 
f l igh t  of 6g, had ei ther torn away from thei r  fastenings t o  the floor, or had 
torn parts of the floor away with them a~ld had been t h o  in to  the fore~end 
of the compartment i n  a confused heap of twisted metal., 2y 

Probable .Cause 

The accfdent cannot be ascribed to  any one cause, Its explanation must 
be sought for  i n  a number of coincident factors none of which standing alone 
would have been sufficient t o  bring about the disaster,  

l) The Court recamnended thrt a more satisfactory method of cleaning the 
type of plug used i n  this instance (i,e, a plug with a cylindrical as 
dis t inct  fram a conical, f nsulator, and able readily t o  be "splitnl 
should be adopted, 

2, The United Kingdom had a l~eady  decided t o  reccxnrnend t o  ICAO the adoption 
of reax-ward-facing seats fo r  pssenger a i rcraf t ,  A recommendation was 
added, however, that rearward-facing seats should be stressed t o  with- 

-stand the deceleration reasonably t o  be expected i n  an air crash, A 
further reccomeerda,tion was made for the &mediate start towards educating 
the public t o  such an innovq3ion as re-facing seats by the use of 
suitable advertisfng media, 
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The first  and preponderant cause among those which contributed t o  the 
accident was the faflure of the master pod bearings of the starboard engine, 
T h i s  fa i lure  could not have been foreseen or guarded against by any greater 
exercise of vigilance that  could reasonably have been required of the opera- 
tors  and thei r  s taff ,  

T h e  secondary causes are  harder t o  assess and evaluate, bong them are 
or may be x- 

a)  The faflure of pi lots  t o  mke an immediate visual landing 
upon realfsirg that they must stop the starboard engine, 

b) The fa i lure  of the pi lots  t o  make use of SBA &though equip- 
ment was carried i n  the aircraft ,  SBA would not have been subject i n  
this instance t o  the disadvantages of GCA (npresence of a mass of 
p e b n e n t  echoes which obscure on the visual display returns from air- 

VS th in  the frrPegularity bounded area of sky covered by those 
echoes1 nyo 

c) The faflure of the pilots, having elected t o  make use of GCA, 
t o  re t raat  the undercarsi.a,ge while flying atmy from the airport over 
the distance necessary t o  bpi= thei r  &craft under the effective 
control of GCA and t h e ~ e a f b r ,  

d) The glazing of the lead deposits on the sparking plugs of the 
port engine while under conditions of high power-output leading t o  
fgnition tpouble and so t o  a losSof  power sufficient t o  destroy the 
ab i l i ty  of the a i rc ra f t  t o  maintain level. flight,  

e)  The necessity f o r  t&ng drast ic  action with the csontrols t o  
avoid the steeple of Hamow--on-the-Hil=l Church, and the high growl  
beyond, at  a t h e  when there was but a marginal reserve of power fo r  
maintainfig level  f l ight ,  

1 )  The effect  of this is  that  a t  all practicable heighta an a i rc ra f t  can- 
not be picked up by GCA unt i l  it i e  between four and f ive  miles away 
from the scanner, 
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British European Airways Corn,, Viking Aircraft EAHPN, struck runwax 
a t  London Airport during Fon on 31 October 1950, 

MCA Civil Aircraft Accident Report, MCAP 95 

The a i rcraf t  en route from Is Bourget, Paris,to Northolt, London, carrying 
26 passengers and a crew of 4, encountered adverse weather conditf ons and 
diverted t o  London Airport, where an approach-to-land was made under GCA, 
Shortly a f t e r  completing the GCA approach t o  break-off point, the pi lo t  
announced that  he intended t o  overshoot, Five seconds later the a i rcraf t  
struck the runway and crashed, resulting i n  the destruction of the a i rcraf t  
and the death of 28 occupants, 

Investfaation and Evidence 

Before departure from Is BourgeGthe Captain was informed of the weather 
conditions prevailing i n  the London Area, and was given the following landing 
forecasts which had been broadcast a t  1'721 and 1718 hours respectively: 

' ~ o r t h o l t  (1800 - 2400 hrs, 1 Vfsf b i l i t y  1,100 yds, ; smoke haze 
c l o d  ' E t  600 0%. ; r isk a t  2000 hrs. of U-O @so v is ib i l i ty  i n  
fog w i t h  sky invisible and cloud 8/8th a t  400 f t ,  

London Airport (1800 - 2400 hrs,) As  f o r  Northolt except that 
the i tem i n  regard t o  cloud was "no cloudgo 

The a i rcraf t  departed from Le Bourget a t  1839 hours with endurance of 
4-3/4 hours for  an estimated f l igh t  of 1 hour 24 minutes, On the f l ight  
plan London Airport, Blackbushe, Cormsilles and Orly, were designated as the 
alternates t o  Northollt Airport, 

A t  1925 hours, the afrcraf t reported t o  A i r  Traffic Control Centre, 
Uxbridge, as flying a t  h9500 fee t  with E,T,A, Gravesend beacon 1938 hours, 
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Lmmediately afterwards the Uxbridge Controller instructed the a i rcraf t  t o  main- 
tain al t i tude a t  4,500 fee t  and stated that the meteorological observations fo r  
Northold a t  1994 hours were; v i s ib i l i ty  50 yds,, surface wind - calm, sky 
obseured - fog, In acknowledging this,  the Captain said that  he would proceed 
t o  London Airport or Blackbushe and requested clearance t o  London Airport via 
Gravesend, which was granted, 

A t  1928 hours Uxbridge. i donned the af rc ra f t  that viaf b i l i t y  a t  London 
Airport a t  1920 hours was 40 yds, and a t  Blackbushe a t  l925 hours, l o O Q O  ydso 
The Captain acknowledged th i s  message and said he would continue t o  London 
Airport and i f  it was not possible t o  land he would advise diversion t o  
Blackbashe and if that  was not possible, t o  Hurn, A t  1930 he was given the 
v ie ib i l i ty  a t  1925 hours a t  Hurn as 1,000 yds, 

A t  1932, ATC Uxbrfage gave %he a i rcraf t  permfssion to enter the London 
Control Zone a t  Craoeaead Beaeon a t  4,000feet altitude, A t  1936 Uxbrfdge re- 
ported v3si b i l i  t y  t o  the a f r c r d t  a s  foblmss Blackbushe a t  1934 - 1,000 yds, ; 
London Airport at  1935 - &O ydsop Hwn a t  1932 - 500 yds, The, Captain replied 
asking fo r  the Paha t  available meteorologicd observation a t  Manston, A t  1939 
he was informed that  v i s ib i l i t y  a t  Manston a t  1930 houra was 1,500 ydso9 to  
which he replied that  if it was not possible t o  Land a t  Blackbushe or  London 
he would divert t o  Manston, This was acknowledged and he was instructed t o  
establish c ~ u n f c a t i o n  with London Approach Control, 

It i s  t o  be observed that  a t  this stage the a i rcraf t  was quite close 
both t o  Blackbushe and Manston, and that the reported v i s ib i l i t y  a t  both was 
ample fo r  safety, whereas the kptain had twice been told i n  the bast l.l minutes 
%hat a t  London Airpor t  via i  bilf%y was down t o  @ yds, , whf ch (as w%U clearly 
appear l a te r )  was much below any minima f n whf ch it was permfssi ble fo r  him 
t o  lando A t  1940 the p i l o t  told London Approach Control that he was approach- 
ing Graversend a t  4,000 f ee t  and was diverting t o  London Airport, He was 
given Londonfs weather i n  these terns @The surface wind is  calm, the vis ib i l i ty  
i s  40 yards, the mway visf bf l i ty  i s 50 yards, U c k  fog, s%y obscwed9 the 
runway i n  w e  5s 2gaO The Captain a t  190 reported over Gravesend at4,000 feet  
and Londsn Approach Control safd that  they understood the p i lo t  would have a 
look a t  London and then Blackbushe and Manston, A t  19& bndon Approach 
Control told the pi lo t  he was cleared fo r  the field, t o  maintain 4,000 fee t  
and stand by for  the London Director ( ~ f r e c t o r  of t91s GCA System, London 
Airport ) 0 

The hndon Director asked whether the p i lo t  wished t o  carry out a ground 
eontroPled approach, He replied that he did, The a i rcraf t  was accordingly 
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identified and told tha t  it was clear t o  descend t o  1,500 f e  t and tha t  t h i s  
would ba a straight-in approach f o r  a landing on runway 28.17 The approach 
continued i n  a normal way, g p i l o t  was reminded tha t  the break-off height 
for  runway 28, was 140 f e e t , F  He asked whether the Calvert l ight ing (system 
of l igh t s  along approach p i th)  was switched on and was informed tha t  all the 
lighting was on 100 per cent, A t  1949 the a i rc ra f t  was transferred t o  the 
talk-down controller, A t  1951 w i t h  6 miles t o  go, the p i  l o t  was told he was 
on the glide path, t h a t  h i s  heading was good, tha t  the v i s i b i l i t y  was now 
30 yards w i t h  no l igh t s  (runway l ights )  vis ib le ,  A t  1953 with 1-142 mile 
to go, he w a s  again reminded nvisual checkn (by which he would have understood 
Rbreak-off point" ) was a t  U+O f e e t  , Later he was told tha t  he was 400 yards 
f r o m  the end of the runwayo 

A t  London Airport bpeak-off point, l 4 O  fee t ,  and 400 yards from the 
runway f o r  all pract ical  purposes coincide, thus when the Captain was told 
he was 400 yards from the end of the fun~@y, he was then a t  break-off point, 
After reaching break-off point the a i r c r a f t  was observed i n  the radar scopes 
t o  s t a r t  t o  r i s e  above the glide path which was taken t o  indicate tha t  the 
p i lo t  intended t o  overshoot and was beginning t o  do so, Accordingly the 
controller did not give the usual f i n a l  instructions "look ahead f o r  landingm, 
It cannot be said tha t  t h i s  omissi contributed t o  the acciaent, but it would 
have bgen bet ter  t o  have given it, 37 

A t  1951; hours the p i l o t  said tha t  he was overshooting, Up t o  tha t  
moment the t a l k 4 m  controller had been speaking, giving the usual mdance 
afforded t o  p i lo t s  carrying out overshoot procedure, but it i s  inpossible 
t o  say with certainty when overshoot action actual ly began, A few seconds 
l a t e r  with undercarriage retracted, the a i r c r a f t  struck the nmway, skidded 
l.40 f e e t  damaging its propellers, became airborne again and came down about 
3,000 f e e t  further  on, The a i rcraf t ' s  starboard wing was torn off a s  the 
a i rc ra f t  skidded across the m a y  and across a disused runway, corning t o  
rest alongside a pi le  of drain-pipes where it burst in to  flames, The fog a t  
the moanant of the accident was so dense t h a t  the crash was heard but not seen 
and the f i r e  engines, though ready, took f ive t o  ten minutes t o  ffnd and reach 
the scene, 

Ths a i r c r a f t  i s  brought down i n  a descent, i n  t h i s  case, a t  an angle of 
3degreea,to a point 1;00 yards from the threshold of the m w a y  known a s  
the break-off point, 

2, Bnak-off point represents a height predetermined f o r  the particular 'air- 
port, here UO feet ,  beyond which the a i rc ra f t  ought not t o  approach unless 
the p i lo t  can complete the approach and landing by visual, means, 

3) Arrangements brought In to  force since the inquiry  ensure that the p i lo t  
w i l l  i n  future be l e f t  i n  no doubt tha t  the talk-down has finished, 
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It f s considered tha t  thf s accident wouldhave been avoided i f the p i l o t  had 
not brought h i s  a i r c r a f t  down as low as he did i n  sp i te  of the information 
several times supplied t o  him that the meteorological v i s ib i l i ty ,  as measured 
on the ground was as low as L& or 50 yards, It i s  fur ther  considered tha t  
such an accident i s  unlikely t o  occur again i f  it i s  made an offence f o r  a 
p i l o t  t o  come down so low when v i s i b i l i t y  reported from the ground i s  consid- 
erably lower than the prescribed minimum, 

Nevertheless t o  conclude tha t  the accident would not have happened if  
the p i l o t  had not come down so low i n  such conditions, i s  a very different  
thing from deciding tha t  the  p i l o t  was i n  breach of regulations o r  instructions 
i n  taking the course he did; nor does it necessarily follow tha t  he was fm- 
prudent i n  so doing, 

The only relevant statutory requirementsl) i n  force i n  October 1950, 
s t a t e  that: 

"The a i r c r a f t  shall not, unless compelled by accident or  other 
unavoidable cause, continue its approach t o  landing a t  any aerodrome 
beyond a point a t  which the l w t a  of the aerodrome meteorological 

2 1 m i n i m a  f o r  Landing a t  tha t  aerodrome as  specified i n  the said manual 
, , a , , , would be infringed, (!Aerodrome meteorological ~~~ means minimum heights of cloud and minimum values of v i s i b i l i t y  

defined f o r  the purposes of determining the usabi l i ty  of an aerodrome 
e i the r  f o r  take-of f o r  landi ng ) , 

The Comt of Inqulry recornmended tha t  the s tatutory requirements be 
mended so as t o  prohibit  an a i r c r a f t  from continuing i t s  approach t o  
land a t  an aerodrome i n  circumstances i n  which the weather reported 
from the ground is  below the operatorts minba by a certain percentage 
( t h i s  does not, Pule out f ixing a minimum height and minimum mway 
v i s ib i l i ty ,  o r  runway visual range without rsference t o  percentages if 
tha t  is more convenient), It was suggested that something of the order 
of 70 per cent would be reasonable and effective,  

2, The mnual  referred t o  i s  the Operator's Manual provided by the operator, 
i n  this case BEA, f o r  the use and guidance of the members of the operating 
crew, 
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In the E A  Manual l), the minimum height of cloud b s e  specified fo r  
London Airport was 200 f ee t  and the minimum vis ib i l i ty  600 yards, The 
effect,  therefore of the statutory requirements was that  the a i rc ra f t  should 
not continue i t s  approach to  land a t  London Airport beyond a point a t  
which these limits fo r  landing a t  that aerodrome would be infringed, 

Several questions were debated a t  the inquiry on the construction 
of the statutory requirements, It was urged on the one hand that an 
approach t o  land does not begin unt i l  break-off height i s  reached, and on 
the other hand that  an approach t o  land begins a t  leas t  as soon as  the 
s i r c r a f t  begins i ts last strafght down approach, some 8 - U miles away 
from the point of touch down, It was agreed that  the l a t t e r  i s  the true 
-irLew, 

Next it was contended that  there cottld be no infringement of the minima 
d e s s  there was an actual landing and that  the p i lo t  was i n  any case enti t led 
under the regulation t o  come down t o  break-off height. In respect of t h i s  it 
was decided that  if the p i l o t  went down below 200 f m t  without b r e a n g  clottd, 
he would be infringing the cloud base miaimum, Equally i f  he went on flying 
a t  any point below 200 fee t  with a v i s ib i l i ty  of less  than 600 yards he would 
be infringing the v i s ib i l i t y  minimum, 

An additional question was debated, namely, whether the aerodrome 
mteorological minima i n  relation t o  values of visibi l i ty,  meant v i s ib i l i ty  
measured on the ground by the PSeteorological Officers there, o r  the v i s ib i l i ty  
of the p i lo t  from his  cockpit sometimes referred t o  i n  the inquiry a s  @slant 
v3eibil i t f .  It was agreed that  the mi- referred t o  i n  the regulation are 
m9nim as measured from the cockpit and not on the ground, 

A further complication stemmed from the fac t  that  the E A  Operatorts 
Manual did not impose the specified minima as absolute or unqualified mi_nima. 
The fnstructions i n  the naanual contained a provision which permitted fnter- 
pretation or ninterpolation*o Weather ninfma fo r  airports, it was said, had 
been la id  down a s  a combination of cloud height and v i s ib i l i t y  which, when 
considered together, form the limiting weather conditions, It was accordingly 
provided that  the Captain should assess the existing conditions as  given by 
tihe cambination of the two factors and decide whether the differences pro- 
duced 'better or worse conditions, He was i n  effect  enti t led t o  t r ea t  a case 

l)The Court of Inquiry recommended that c la r i ty  and simplicity should be 
Tntroduced into those paragraphs of the Operatorrs Iknual which specify 
the mfnba, 
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i n  which one factor was below the minimum but the other above as a case i n  
which the c b i n d  conditions might not be regarded as worse than the l i m i t  
laid downor y 

Yet another faator must be taken fnto account before deciding whether 
the p i lo t  was En breach of the regulation, There was undoubtedly radiation 
fog on the ground at the time of the accident, exbending up t o  4.0 or 100 f ee t  
and may have maehed up t o  200 feet  th~ugh th i s  i s  doubtful, It is  considered 
that fog caxmot be equated with cloud fo r  the purpose of ascertaining the 
cloud base minfmum, It m y  w e l l  have been therefores that when the p i lo t  
had come down t o  200 fee t  he was clear of cloud and remained clear do= t o  
U 0  fee t  when he reached break-off height, though there was fog below him, 
Accordtingly though the descent from 200 t o  l40 feet  may have involved a 
breach of the regulation, such a breach, i f  established, could hardly involve 
a reflection on the Captain since i n  caning down t o  break-off height he was 
not infringing the instructions of EEA as  both he and they understood them, 
On the basis of the preceding paragraphs it cannot be said that  the Captain 
was i n  breach of the relevant regulationss although it is  considered that his 
coming d m  was pointless, imprudent and hawudous, 

Probable Cause 

Although it cannot be established w i t h  certcnfity, the probable explana- 
t ion of the known facts  may be that the Captain deliberately came down below 
bred-sf% point and thens a t  100 fee t  or  less, cam, fnto fog which abruptly 
Pedmed the vfsfbi l i ty  of the runway U&ts and that  then and not till then 
he started overshoot procedure with f a t a l  results, 

1) This provisf on has since been cancelled by BEA, 

ICAO Ref: ~ ~ 4 1 5 2  
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Hob 140125,Relewed 22 June 1951- 

The a i rc ra f t  was en route from Helena, Montana, to  Butte, Montana, 
carrying 17 pwsengers and a crew of four, The pi lo t  fai led to  follow the 
carries 's prescribed No, 2 Instrument Approach procedure t o  the Butte Birport 
and the-afrcraf t  struck a mountain a t  about the 8,250 foot level,  The air- 
c ra f t  w a s  destroyed, and all the passengers and crew were killed, 

hvestbzation and l3vidence 

The f l i gh t  plan specified an altitude of 10,500 f ee t  B L  under IFR via  
Amber Airway lo,  2 t o  the Whitehall (Montana) Range Station and from there t o  
the Butte Airport vfa Red Airway No, 2, Following take-off the a f r c r d t  was 
flown i n  a climbfng r ight  turn so that  it passed approximately over the Helena 
Radio Range Station as it headed South towards the Whitehall Range Station. 
A t  0814 the ah-craft notified Butte that  it was over Whftehall ( ~ a n ~ e  Station) 
a t  0811 and start ing descent, Butte acknowledged th i s  message, gave the 
f l fgh t  the station altfmeter set t ing of 29,27, advised that  the wfnd was South, 
calm, and tha t  the Weather Bureau advised tha t  the ceiling was lower t o  the 
East and Berth and better  t o  the South arad Southwest, The a i rc ra f t  replied 
that  f t  had vert ical  v i s ib i l i ty  a t  109500 feet ,  ?his was the l a s t  radfo 
contact with the f l ight ,  

It  was determined that  a t  approximately 0815 the a i rcraf t  struck the 
eastern slope of a rfdge about 30 fee t  below i t s  crest, a t  an altitude of 
about 8,250 fee t  MSL, D-fstributfon and spread of the wreckage indicated that  
the a i rc ra f t  struck while about level  longftudfaally, F i r s t  b p a c t  was with 
trees wfth the l e f t  wing, followed by the nose section and rfghttrfig striking 
rimrock solidly, The angle of the propeller blades on both engines was found 
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i n  the forward pitch position. It was determined by the evidence found t h a t  
power was being developed by both engines at the time of impact wfth the 
ground, There was no indication of f i r e  prior t o  impact, mere  was no evi- 
dence of s t ruc tura l  fa i lure  o r  power interruption prior  t o  the accident, 

With regard t o  weather, 'a weak cold f ront  extending across N,W,Montana 
was moving S.E. A t  the time of the accident t h i s  f ront  had not passed Butte, 
although it had progressed further  South both t o  the East and West of Butte. 
This front  was not very active and precipitation was occurring mainly i n  the 
Helena-Butte area where a i r  was being l i f t e d  over the mmtafns .  The Captain 
was a t  all times kept f u l l y  informed of the weather s i tuat ion.  A t  the time 
the f l i g h t  reported it was over Whitehall, the weather there was cei l ing 
estimated ,$,OOO, overcast, v i s i b i l i t y  30 miles, wind W,S,W, 10, altfmeter 
29*9&, storming i n  mountains on a l l  quadrants, 

The Northwest Airlinest f l i g h t  manual prescribes the instrument approach 
procedure for  landing a t  Butte. This procedure requires tha t  an a i r c r a f t  
approaching Butte from the East s h a l l  pass over the Whftehall Range Station 
and then proceed out the west l eg  of the Whitehall Range on a course of 275 
degrees magnetic and, while on t h i s  l e g  of the range, sha l l  pass over and 
receive a signal from the Homestake Fan Marker which is 13 miles from the 
Whitehall. Range, The fan marker shall be crossed at  an a l t i tude  of 9,500 
fee t  bSL and 140 mph IAS whereupon descent t o  the authorized m5nimuln of 8,050 
f ee t  MSL may be s ta r ted  on the same course of 275 degrees magnetic fo r  the 
Butte Airport, Exhaustive t e s t s  and check f l igh t s  confirmed that both the 
Whitehall Radio Range and Homestake Fan Marker were functioning nomallyo 

From the testfmony of witnesses f t  would appear tha t  the f l i g h t  came 
southbound down the north leg  of the Whitehall Range as it should have done 
and then turned r igh t  on approximately the correct heading f o r  Butte while 
still some 3 mfles short of the range station, If this t h e o q  i s  accepted, 
the f l i g h t  nearly paralleled the west l e g  of the Whitehall Range and would 
def in i te ly  have passed appreciably t o  the North of where S t  would have 
received the visual  sfgnal of the Homestake Fan Marker, The a i r c r a f t  may o r  
may not, depending upon how the control was se t ,  have recefved the aural 
indica%ion of the fan marker, The direction of f l i g h t  at  the time of tmpact 
was estha-bed t o  be 309 degrees t rue o r  290 degrees magnetic, 

It is believed tha t  the f i n a l  few miles prfor t o  the crash were flown 
visually under conditions of intermittent and alternating instrument and 
visual  f l i g h t  and .appreciably t o  the  r igh t  (north) s ide of both the  west l eg  



of the Whitehall Rage leg  and the Homestake Fan k k e r  and that the a i rc ra f t  
struck the ridge during a local snow storm. 

The investigation concluded that  the Captain damonatrated a Lack of 
f l igh t  discipline by deviating from the prescribed instrument approach 
procedure t o  Butte; that had he followed such prescribed procedures the 
accident would not have occurredo 

The probable came of th i s  accident was the fa i lure  0% the Captain t o  
conduct the f l ight  i n  accordance with the prescribed approach procedure. 

we- ds a result  of t h i s  atld stlbseqaent apcident involving Northwest 
Airlines, the CAA took the following action: 

1. Required higher ceiling a d  v i s ib i l i ty  d) f o r  Northwest 
Airlines' operatioas on both domestic and international routes. 

2, Required the establishment of a concentrated pi lo t  training 
program fo r  a l l  pilots. 

3. Required a caprehenaive inspection of all company aircraft* 

be Restricted operations t o  225 miles f6r 4-en~iae  aircraft ,  
and 150 for 2-engine a i rc ra f t  \unless an airport having the higher ' 

Weather lrrinJDk was availarble within such distmes. 

5 .  Restricted Plight sched'U1es t o  al low snffieient time t o  
accwplish necessary maintenamoe. 

I) It i a  the Llrninistr;tionts intention t o  a l t e r  the mi* 
downward as the operator demonstrates abi l i ty  ta col~plete the p i lo t  
trakbg program and the a i rcraf t  inspection program. 

ICAO Ref: m/U8 
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fjPona~ch Air S e m i  ce, C-&6D afreraft, W-79982, c~ashed on take-off 
from Mfdwav Airport, Chicwo, ISllfinois, & January 1951, CAB Accfdent 

Investi,qatfon Repor% No, $4002, Releaged 22 October l 9 5 L  

The &craft  was cleared t o  proceed from Mdway Airport, Chicago t o  
Newark, N o  J, carryfng 45 passengers and a crew of 3, The Captain s tar ted 
h i s  take-off by advancing the th ro t t l e s  t o  approximately 45 fiches manifold 
pressure and 2,700 r p  a f t e r  whfch the co-pilot f~rr%her advanced the 
th ro t t l e s  t o  a manifold pressure of 47 inches, The a i r c r a f t  becane a f r  borne 
aproxbately half-way down the 5,730 f t B  m w q o  A t  the Captain's cormand 
t o  rafse the landing gear the  cs-pUot w e d  %he handle in to  the r e t r a c t  
position notic- simultaneously =that the a i r c r a f t  was turning t o  the l e f t  
and tha t  the afr speed indicator was reading 85 mph, Seeing the l e f t  wing 
down and with but a few f e e t  of alt i tude, the co-pflot realized an emergency 
existed and immediately applied emergency take-off power - 55 inches manifold 
pressure. The C-46 however, stU.1 turning, struck several smabl a i rcraf t ,  
a fence, a rai l road embankment and came t o  r e s t  beyond the embankment about 
1-1/2 mli%e West of the airport on a headafng of 250 degrees, A f f r e  developed 
&mediately but dl passengers md crew were evacaated before 5% assumed 
major propo~tions.  The afPcraft  was destroyed, 

%nves%f~atfon and Evfdence 

.Detafled examination a f t e r  the accident revealed no evidenee of struc- 
t u r d  f a i l m e  of any cobponent of the aircraf t  prfor t o  impact, A tear-down 
examination of both engines disc%osed no evidence of mechanical mtiEfunctfoning 
o r  fa f lure ,  Evfdence fndfcated tha t  the propellers were i n  low pitch, Main- 
tenance records f o r  %he! afrcl.af$ were revfewed and reflected t h a t  the af rcraf t  
was afrworthy at the time of %&e==of'f, 

It was determined tha t  the btal a i r c r a f t  we%ght at the  tfme of take-off 
was approximately 46,000 lbse  which was 1 , l O Q  3bbsb in excess of the authorized 
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gross we%ght, Investigation further revealed that  the take-off was made using 
l e ss  than the recommended power whfch accordfig t o  the CAA requfPed Aeroplane 
Flight Manual, gives 52 inches and 2,700 rpn as the approved-power settings 
fo r  t&e-offe The 60-pilot stated that the a i rcraf t  was airborne and tha t  
the landing gear was fn the process of being retracted when the indicated air 
speed was approxfmately 85 mph, In th is  respect, it was established that 
the recormended break pound speed of thfs type of &oraft is 105 mph and 
the power-on s t a l l h g  speed w%th flaps and gear up i s  92 mph when the a i rc ra f t  
is  Loaded to  i t s  maximum authorized gross wefght, 

Probable h e  

The probable csuse of thfs accident was loss  of control of the a i rc ra f t  
due t o  faulty p i l o t h g  technique and werloadfng of the a i rcraf t ,  

ICAO Ref  8 ~ ~ 1 9 ~ 5 6  



Dove a i r c r a f t  ZS-DDW disintegrated i n  the a i r  
above Ixowo, Natal on 12 January 1351, 

Union of South Africa Aircraft Accident Rersort NO, 3/51 

Circumstances 

A t  1430 hours the a i r c r a f t  with 10 passengers and a crew of 2 took 
off from Margate t o  f l y  t o  the Rand Airport, Germiston, v ia  Ladysmith, The 
weather a t  the time of take-off was overcast with intermittent dr izzle  - 
cloud base a b o u t l , ~  f e e t  above the a i r f i e l d  which is near sea level  - wind 
southerly, strength 20 - 25 knots - the weather inland i n  the direct ion of 
f l igh t  appeared t o  be dark ra in  clouds, The p i l o t  did not receive a meteoro- 
logical  report f o r  the f l i g h t  before take-off, On t h i s  part icular  f l i g h t  a 
call-sign from the a i r c r a f t  was received by the operator a t  Durban Airfield 
a t  W hours, but the signal was weak and because of another a i r c r a f t  i n  
the c i r c u i t  area, w3reless contact was l o s t  alto get he^. 

A t  about 1450 hours, people on the ground near Ixopo saw pieces of 
a i r c r a f t  f a l l  from cloud, The a i r c ra f t  had disintegrated i n  the air (on 
course and a t  a place 49 miles from Margate) and all the occupants were f a t a l l y  
injured , 

filvestfaatfon and Evidence 

The wreckage was distr ibuted over an area of1,200yards long by 350 yards 
wide, Both engines and propellers, port mainplane, rear  fuselage, tail planes 
and elevators had broken away i n  f l igh t ,  The engines had bpoken under down 
and side loads, the port wing under upload and the empennage by twisting, 80 
technical defects were found, The p i l o t  had about 5900 hours t o t a l  f lying 
experience of which about 350 hours were on Dove a i r c r a f t ,  H i s  record revealed 
a serious lack of recent blind f lying p ~ a c t i c e ,  The a i r c r a f t  was overloaded 
by 300 lbs ,  The p i l o t  did not obtain a meteorological report f o r  the n i g h t  
before take-off, The f l i g h t  was of a scheduled nature, 
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Probable Cause 

The probable cause of the accident was: 

Either: 

a )  i )  Whilst f lying i n  substantially leve l  f l i g h t ,  but momentar- 
i l y  port  wing down, the a i r c r ~ f t  was subjected t o  a very severe gust, 
A s  a r e su l t  the weakened engine mounting structure i n  the port  wing gave 
wy ,  the engine momentarily moving by its i n e r t i a  towards the r igh t  
(inwards) re la t ive  t o  the a i r c ra f t ,  It then swung over t o  the outside 
and i n  doing so the propeller cut in to  the port  wing causing severe 
damage, This damage associated with the conditions a t  the time caused 
the wing t o  collapse, 

ii) The a i r c r a f t  whipped violent ly over t o  the l e f t  and down- 
wards resulting i n  the almost immediate collapse of the tail structure 
and causing the starboard engine t o  come out, The propeller of this 
engine damaged the starboard wing duping its motion away from the a i r -  
craf to 

i i h )  The r ea r  end of the fuselage broke away during the violent 
twisting motion resul t ing from the f a i lu re  of the poPt wing, 

Or: - 
b) Although there would appear t o  be no very fundamental arguments 

against the foregoing conception of the cause of the accident, cer tain 
members of the Bawd consider tha t  it does not explain, without somewhat 
conjectural assumptions, the distribution of the a i r c r a f t  parts  a s  found 
on the ground, It also neglects evidence which tends t o  show tha t  the 
aeroplane broke up during recovery from a dive, They consider it more 
probable tha t  it did so, s ince , i t  explains mom naturally and d i rec t ly  
the ground dis tr ibut ion of the a i r c r a f t  parts,  The e f fec t  of coming out 
of a dive w d d  cause both engines to  swing t o  starboam&and tendtocause 
the whole a i r c r a f t  t o  do likewise, If, as a re su l t  of this as  ver i f iedby 
i t s  ground position, the starboard engine came out first, the e f fec t  of 
t h i s  would be tha t  the starboard wing would r i s e  sharply and the port 
wing correspondingly fall. Some of the port  engine supports, being 
already fractured and weakened by the initial. movement t o d s  the star- 
board side, would then give way due t o  the weight of the engine now 
acting i n  a direction downwards and outwa~ds along the now steeply dip- 
ping popt wing, Any resulting impact between engine and wing, such as 
occurred, would accentuate the ef fec t  of the gyroscopic torque induced 
by dive recovery conditions, tending t o  cause the port wing t o  break 
away a s  it did, 

ICAO Ref: W l 6 7  
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No. 10  - 
National Airl ines Inc. , DC-4 a i r c r a f t ,  N-74685, crashed 
and burned following an overshot landing a t  Philadelphia 

Internat ional  Airport, Philadelphia, Pennsylvania, on 
L!+ January 1951, C k U  Accident Investigation Report 

No. 1-0008 Xeleased 26 October 1951 

A survivor of a National Airl ines plane wreck, a t  Internat ional  Airport, 
Philadelphia, Pa., Jan. I,!+, clambers from the d i t c h  seconds a f t e r  the  
blazing plane came t o  a s t o p  on a road adjoining the  airport .  Another person 
i s  dimly v i s i b l e  i n  the  doorway of the plane's cabin as  f i r e ,  fed by high- 
octane gasoline, spreads from the  f ron t  of the ship. This pic ture  was taken 
by an amateur photographer near the spot a s  the  plane crashed. (dide dorld 
Photo). 



!he aircraft was en route from Newark, New Jbrsey, to PhiladefpMa 
Internnatfonal Aippo~t ,  PhfladelpEsaay carrying 25 passengers and a crew of 3, 

After touching down on the  rummy, at Philadelphfa,the a i r c r a f t  00nt5med 
s t r a igh t  ahead, passed beyond the end of the runway, and washed in to  a ditch 
a t  the eaa$ boundary of the airport, Fire  immediately fallowed, Seven of the 
%wenty-eigh% oeeupants did not evacuate the airPcraf%, and wepet fa ta l ly  
burned, The a5rport f ire-fighting equipment was diapa%ched immediately t o  
the scene, but e f fo r t s  t o  extinguish the fire and rescue the remafning oe- 
eupants were wucmssful, 

A% 3354 the loca l  weather sommbmfoa%& %o th@ flight by MladelpMa 
Appmaeh Control wass  precipitat$on, cei l ing 9 0  fee%, sky obscured, visibfl- 
l t y  131/4 mSle snow and smoke, w i d  sou%h-eoprthww% a t  %wo &lea per how, 
A% 34.08, the  flight ~eported over the ov l te~  marker, i n h d ,  and stated t h a t  
a t  was a t  3,600 f e e t  and descending, A elearanee was bfasns8iateJy issued t o  
land on ~ d w a ~  9, and the wind was given as south-southwest at three miles 
pep houro The fl.5gh-b was adv5sed that  the g l ide  pa%h was inoperat5veg that 
the frequency of the ILS focalizer was ;BlDo3 me; *at a 2800Q-foot axttewion 
-t;o the west ernd of the m w a y  was under construction, and tha% braking action 
on Rwrway 9 wau poor-to-fah, &cordfng t o  ~ W B F  personnel this trmmc%s- 
sfon was acknowledged, !be crew, however, s ta ted tha t  they did no% receive 
f t, 

On its approach past the a d d l e  marker to the airport ,  the aSrer&-k1 
was observed beneath the m e ~ c a s t ,  d i rec t ly  over the intersect ion of Bun- 
ways 4/22 and 9/27, which is located approximately 9, XI0 Pee% east of the 
threshold of Runway 9, Thereafter, a t  W g  3% was see21 t o  deseerd sfeeplyp 
f l a r e  out for a l a d h g  i n  a no-1 mnner, and f"Poa% a coneiderable as- 
tance bef om Wf rig c0ntae.t with the runway, 

Investigation disclosed t h a t  the abcraf't traveled a distance of 
W fee% from the end of the runway before s t ~ M 9 n g  the  dftah, Dwfng this 
portion of the ground r o l l  f$ s%mek 4 d q s d a  flood-Ifght8ttaehsd =b a 
concrete stanchiono When the airoraf t  struck %he dftch a large poAion of 
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fence wacs torn down and the aircraft came to rest  with its nose resting on 
an adjoining mad, The rear section of the Arsebage r W n d  suspended with 
the sill  sf  the ma5n cabfn door six to eight feet above the east bank of the 
ditch, Fire originated i n  the vicfafey of the NO, 2 and No, 3 engine nacelles 
arid rapidly rgrgad peaward, auba%an%felJ.y destPoyfng a large portion of the 
sfmrafto 

The nose w h e e l  assembly waa separated fhm i t 8  fasteninges by %he 
fmpact, and the nose gear at& was severed 3118% above the fork, Both of 
the m a f n  landfag gem stru%s were bent r e d  an8 had pulled loose fram 
their respective fdbttfnga on the main e~par, The mafn l a d i n g  gear wheels 
andl brake wsanhlfes were subsequenUy xwmovd, tested and found capable of 
n o d  operatfono 

A l l  four engines were badly damaged, The naceUs a propd.ler blade 
of the No, 1 engine were damaged by contact w i t h  the flood-lighto The blades 
of dl pmpeUers were bent rearward, and 5% w a s  determined that U t f l e  or 
nr, p e r  was being dsvdoped a t  the time of fmpaet, There was no evidence of 
mechanical mabfltllctfonfng of either the aSrerafP; or engines prior t o  the 
accident 

Uhed aar~b ahwed that i nitid csn%act wae made by the aircraf'tg~ main 
laaling gear wheels 3,16;0 feet down the numay and that the nose wheel touched 
down 528 fee% fkrbher en, The ramafnfng distances of surfaced runway from 
these ob9arvedl touch-down points weme 2,l40 and 1 ,&2 feet respseffvelJr, There 
waa evidence that the %%re8 had s l id  i n  several places, 

Infomatfon i n  the comganyQs Operations Manual. for DC-boa, a oopy of 
whfch wm en bardl the airerm, indicate th% the landing dfrstance requfred 
%o come %o a W stag from e 50-foot hefght on a drg runway is 2,550 fee%, 
Also, %hat d e r  umtpftable m a y  cendi%ionrs ('wet, or icy, etc, ) or wf%h 
~ f u n c t f o n f n g  brakes, a total  runway 10-h of 4,250 feet is requfred, The 
Gap%&n %es%iffed that only 1,550 fee% is rqtdnoed t o  stop a. DC-4 on a dry 
P W X W ~ O  The Douglr XE-4 Mrrhtball. speeif3es 1,936 feet as the distsnee 
requfred to k i n g  a DC-4 t o  a f a l l  stop Rwn point of $auchdown, when there 
is n o d  braking action an4 a dry paved splsefme is wed, In the event of 
wet or slippery runways the d i  stance requ%red is statedl as varying Between 
3,650 and 5,283 fee%, 

Runway 9/27 is 2,280 feet long aad is the IE3 x=umayo It f s surfaced 
with a black %ab%.lfloe comgsaf$fon, a d  e large portion of %he east entl is 
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covered with fine grave%, A t  the %fme of %he accident the runway WW aha 
eovered wf%h a p p ~ o d n m % ~ y  3 e  inch sf' wet snow, 'Pwo rows of higbinhnsi ty  
manway [Ba r t aw)  l ights w e ~ e  on, and the seleator swfech was a% the position 
of highest internityo PsYc%ab9.e meen %hresh~bdl U g h b  with yellow oone-We 
ba~es,  divided %he maffl 5,280-foot m a y  fPom the 2,080-foo% eac%ensfon under 
eoneo%m%ion a% %he epp~sach end, A r o w  af red neon appxwuzh l ights extandad 
we~twards 1,500 fee% fPom the threshdd of Runway 9/27, The $ewer operator 
could bu% eraeme that these l%gh%s were on e~fnce they me ae$%vated by an 

fe device, me flight erew stated %hat %hey d2d m% bee the apprsa~eh 
Ifghtoeso 

!the Cap%&n eta%ed &her% he did mt receive the f"jltaal, r&o ~ ~ s r i o n  
horn %he tower (advfa%ng that the @%de path w a s  f raoperativep e%eo ) Thfs 
w a s  fmazad dfffiel%% to undlemtd sfnee it was  es%ablishd [by meam of auto- 
1~b$ic reaoPBer fn the tower) that it w a  %rmmdt%8dl 88 r%atedls and sf nee all 
other mssages to %he flight were reoeived and m%now~&gedlo 

The CapWn M h e r  stated %ha% he purposdy made a nomd. &rt slightly 
hfgh approach to  avoid possible l m d b g  h a e d s ,  %hat he intended %o barrd 
w f t b  %he f h s t  %Mrd of tihe punway ebndl %ha% there were no o ~ % m c t f o n s  to  
his vision, Aaer  touchdown he esmideredl %hem wtw sufficient dfstancs 
remaining w%%h%n wMeh %s stop a d  therefom he did no$ a%%eonpt to go round 
again, As ason aa %he nose wheel. madle con%m% with %he runwayo he begran 
a@ying bakes, Although there s e a &  %a be adequa%e bake pressure there 
w a ~  apparently no effective brake aetfon, Mhen a m o a t e l y  1,000 feet f'rom 
%he end of %he runway %he emergency air brake@ were applied with no agparen% 
r e%da t ion ,  

The crew saabd t h a t  an external fire and mother between the pfiotBa 
oq-en% a d  %he main eabin & o ~  s%arbed h&akeby &er fnypae$, 'Phe 

f a d  SF%- ~wl%ehes, e%e,, were notp %md off' 
asldl %he %n%ere system between %he pfiot@s eanpmen% and the 
aaafn e a b h  w a s  not tmedl, 

The pilo%% experience as Captain on DC-$ &mraf% w a s  apppo-tdy 22 
hotas ms$%y g&n& 1947, A redew of the pilot  training given to  ths 
Captain gador %o the meiden% far5lfeerted %hat he reee%ved burs of ~PoEULCI 
aehoo1 %raining and p s f n g  grades se 6 hotwe ghndl SO IPfnzP$es of 06-4 flight 
trerfn%ng, He wm d s a  @ e n  a c routs cheek between Y ~ ~ o n v ~ e  and 
Hewark by the ~asfs%an% chief pU& %he dlay before the amiden% andl rated 
aa sa%frfw%ory, AB rs. eonsequence of %hie maiden% %he empamy rev% ewrsdl its 
trafn%ng program wi%h particular emphasis %o emergency *pull upw procedures. 
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Probable Cause 

The probable cause of t h i s  accident was the Captain's error i n  judgement 
i n  landfng the  aircraft too f a r  down the slippery runway  instead of executing 
a missed approach procedure, 

F i re  As~ect of Accident 

The a i rpor t  based f i r e  un i t  responding, a special ly designed FWD foam 
crash truck manned by four firemen, reached the proximity of the accident 
scepe within one minute of the alarm, according t o  f i r e  department estimates, 
Foam was applied through the 1-1/2 inch hose l i n e s  on the truck (no t u r r e t  
being available) as soon as t he  500 E,P.M, f i r e  pump could be activated 
through a power take-off from the vehicle engine (probably within 30 seconds 
additional time), T h i s  f i r e  equipment response w a s  as prompt as could be 
expected but the di tch prevented manoeuvring the  28,000 lbs ,  vehicle in to  
the most advantageous p o s i t i  on fo r  rescue worko (Extract from NFPA, Speci a1 
Aircraft  Bulletin,  Serf es  1951, No. 1) , 

ICAO Ref. : AR/157 
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No, ll - 
ALITBLUL, Savoie Marchetti, 95B a i rcraf t ,  I-DAIB 

crashed 8 kilometres north of Civitavecchia, It* on17 hnuary 1951 

Circumstances 

The a i rcraf t  departed from Le Bourget, Paris a t  1016 hours en route 
fo r  Ciampino, Rome, carrying 12 passengers and a crew of 5, A t  l436 the 
aircraft  reported that  it was direct ly above the Civitavecchia beacon a t  an 
al t i tude of 6,500 feeit, Immediately afterwards the a i rcraf t  was observed i n  
flames and descending rapidly, following which it violently struck the ground, 
Pour of the crew and nine passengers were killed outright (one of the 
surviving passengers died six days l a t e r )  and the a i rcraf t  was destroyed, 

Investigation and Evidence 

Ptamination of the wreckage revealed that  the l e f t  wing, the t i p  of 
which was f i r s t  t o  str ike the ground, was completely shattered, parts being 
found scattered over a 40 metre stretch of ground, The lef t  wing t i p  which 
had broken off near the l a s t  r i b  was found intact  but bearing numerous traces 
of electr ic  discharges which had caused the metal t o  melt. Traces of molten 
metal were more evident near r i b  No, 56 on the two upper longitudinal plate- 
lightening discharges, Other minor traces of fusion were found on and near 
the upper plate opposite r i b  No, 58 and on part of the l e f t  wing aileron, 
The fabric covering of some pieces of the wing was burned, 

Ercamination of the air-screws indicated that  a t  the noment of impact 
the engines were running a t  reduced speed; no traces of f i r e  were discernible 
on the engines, The right wing was conpletely destroyed by f i r e ,  The 
controls of engines 3 and 4 were i n  the "stopn position, but the levers fo r  
feathering the propellers did not appear t o  have been operated; the fuel  
switches fo r  all four engines were approximately a t  the nwide-openn position, 
while those for  the propellers were set  a t  minfrmun pitch, No appreciable 
degree of magnetism was found present i n  the fuselage, The wire antenna was 
found still unwound, 
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Statements from survivors and the record of radio comunications 
between the  a i r c ra f t  and Rome Area control confirm tha t  the  f l i g h t  which was 
carried out par t ly  IFfl and par t ly  VE"R was normal u n t i l  the  time of the  
accident, except f o r  a s l ight  turbulence which half an hour pr ior  t o  the  
accident had prompted the  captain t o  order the passengers t o  fas ten  t h e i r  
belts,  Following transmission of i t s  l a s t  acknowledged message at u 3 6  hours 
the  a i r c r a f t  must have descended very rapidly with the  urgent intention of 
finding a suitable place f o r  an emergency landing, 

Investf gation revealed tha t  following receipt  of the  a i r c r a f t  ' s 
message a t  ~ 3 6  hours on frequency 122,l MC/S, ATC authorized the  a i r c r a f t  t o  
change over t o  U8,l MC/S as the  approach frequency of 119,l MC/S was not 
rel iable ,  Immediately thereafter the  a i r c ra f t  attempted t o  establ ish R/T 
contact with Ciampino control tower on 118,l ~ c / s  but the  c a l l  was scarcely 
audible, A t  or  about the  same moment the a i r c r a f t  called Area control twice 
on 122,l MC/S, however, Area c ~ n t r o l  faf led t o  establ ish contact and, there- 
fore, concluded that the  a i r c r a f t  radio had fa i led ,  T h i s  assumption on 
the  part  of Area control was strengthened by the  fac t  tha t  the  a i r c r a f t  
f a i l ed  t o  reply t o  the numerous c a l l s  in i t i a t ed  by Brea control, Approach 
cbntrol, t he  Tower and DF services, It appears logical  t o  assume tha t  the  
l a s t  two c a l l s  from the  a i r c r a f t  were not routine c a l l s  but were prompted 
by the  necessity of reporting the occurrence of trouble on board, The fac t  
tha t  no further  contact with the  a i r c r a f t  was established following these 
two last c a l l s  leads one t o  believe tha t  the  trouble experienced by the  
a i r c ra f t  had rendered the  radio unserviceable, 

A study of the  weather s i tuat ion prevailing at  the  time of the  accident 
revealed that the  area i n  which t he  accident occurred w a s  experiencing a 
pre-frontal edge of a cold occlusion of moderate in tens i ty  which was moving 
i n an easter ly direction, Freezing level  was a t  approximately 1,200 metres, 
t he  wind direct ion w a s  south with speed I=& knots, A t  1,400 hours weather 
reports  indicated a t o t a l  cloud amount of 818 stratocumulus i n  the  area, with 
l o w  cloud 618 - 818 stratocumulus, fractocumulus and nimbostratus, t he  base 
of low cloud varying between 450 and 750 metres, A t  this time there was 
l i g h t  o r  moderate r a i n  present, One hour l a t e r  the  cloud mount was 8/8 with 
the  base of l o w  cloud down t o  450 - 600 metres with r a i n  continuing t o  fall, 

I n  view of the  rapid change which takes place i n  cloud amount with 
this type of weather s i tuat ion it was not found possible t o  accurately 
determine the  number and thickness of layers  of cloud which were present i n  
the area a t  the  time of the  accident, It is  reasonable, however, t o  assume 
tha t  there  were several cloud layers  i n  the  area; tha t  the  base of the  f i r s t  
layer fluctuated between 450 and 750 metres with top from1,500 -1,600 metres; 
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t ha t  the  base of a second layer  was about 2,000 metres with top fror, 3,000 - 
3,200 metres and tha t  this second layer  a t  times merged with the  first, 
Vis io i l i ty  at the  time of the  accident was between 500 and 1,000 metres* In  
addition, the steward s tated tha t  the  a i r c ra f t  was f lying through h a i l  
15 minutes pr ior  t o  the  accident, 

It was determined from evidence and from statements made by survivors 
and ground witnesses tha t  the  crash must have occurred at 1440 hours and t h a t  
p r ior  t o  the  crash the  a i r c r a f t  was on f k e ,  hrthermore, i n  view of the  
wooden construction of the  wings it was decided tha t  the  outbreak of f i r e  
could not have taken place more than three o r  four minutes before the  a i rcraf t  
struck the  ground, A violent e lec t r ica l  discharge i n  the  area i s  known t o  
have taken place some three o r  four minutes pr ior  t o  the  crash, Traces of 
this e lec t r i ca l  discharge were found on the  railroad tracks about 1* kilometres 
from the  scene of the  accident and on the wing of the  aircraf t  itself, 

0 

From t he  evidence available it would appear. t ha t  the  following sequence 
of events took place: a sudden occurrence of f i r e  between the  two port 
engines followed by intense flames; explosion and bursting of part  of the  
plywood covering; breakdown of radio comunications; change i n  engine speed; 
rapid descent f a r  an emergency landing; execution of a heavy bank t o  the  
l e f t  and f i n a l l y  impact with the  ground, 

I n  a l l  probabili ty the  e lec t r ica l  discharge i n  the  atmosphere e i ther  
d i r ec t ly  s e t  the  a i r c r a f t  on f i r e  when passing through it, or  indirect ly 
originated the  f i r e  by producing a strong inductive charge with consequent 
discharges or  sparksD With regard t o  the explosion of the  wing covering and 
subsequent conflagration e i ther  of the  following two explanations are  
possible: 

1 )  The occurrence of an e lec t r ica l  discharge between two cloud 
layers  o r  between clouds and the  ground when passing through the  wing 
of the  a i r c r a f t  ignited and exploded a mixture of a i r  and petrol  fumes 
inside the  wing sections o r  i n  a fue l  tank, 

2) fgrdtion of a mixture of air and petrol  fumes i n  one of the  
wing sections produced by a spark originating near a break i n  the  bond- 
ing system resul t ing from heavy electrostat ic  voltages, 

In respect of the  second emplanation mentioned above it was noted tha t  
following previous cases of e lec t r ica l  discharges t o  a i r c r a f t  of the  same 
type (four oases had previ ously been reco~ded) , t he  "Registro I ta l iano 



Aeronauticon took measures t o  improve the bonding generally and the outer 
lightning protective frame i n  particular, Following a similar type of accident 
which occurred t o  the subject a i rcraf t  on 17 Hay 1949 (part of the plywood 
cover5ng of the r ight  wing t i p  was blown off),  the duraluminum outer frames 
of the wings were replaced by ones of coppee extended t o  the edges of the 
wings, t o  provide greater conductivity and t o  f ac i l i t a t e  welding, T h i s  light- 
ning protective frame was i n  good order when l a s t  inspected on 19 December 
1950, No evidence of fused metal was observed on the frame conductors, and 
of the man$ copper s t r ips  recovered only those new the t i p s  of the wings 
shared signs of molten metal, In view of the foregoing and since it was 
extramdy dif f icul t  t o  check whether there was any break i n  the bonding or  
not, the possibility that there may have been some gap in the lightning 
protective system which i n  i t s e l f  would explain the origin of the sparks and 
f i r e  cannot be excluded, 

Probable Cause 

The probable cause of tbe accident wae f i r e  i n  f l ight ,  due t o  lightning 
striking the wing frame of the a i rcraf t  and igniting a mixture of a i r  and 
petpol fumes i n  one of the wing panels or f ~ i d  tanks, 

Note,- A s  a result  of this accident the Board of Investigation - 
recommended the temporary w i t h d r a w a l  of all mixed construction type aircraft ,  
pending thorough examination a d  modification of thei r  bondfng systems as 
necessaryo 

ICAO Ref: lUl/l& 
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Amo Anson V a i rc ra f t  CF-EKJ crashed on take-off from YellowImSfe, 8 ,  W, T, 
on 6 Feb- 1952, w h i l s t  emwed on a charter f lfzht ,  Slepto of Transmrt, 

Air Services Branch, Civil Aviation Divisfon, Report No, 51-4* 

Circumstances 

The a i rc ra f t  wfth one passenger and pflot  attempted t o  take off from 
Yellowknife, I?, W. T., t o  carry goods on a non-scheduled chartered f l i gh t  t o  
Fort Rae and the Martfn Lake area. During the fake-off the a i rc ra f t  fai led 
t o  r i s e  sufficiently t o  avoid strikfng buildings i n  the Yellowknife Settlement 
and orashed, ki l l ing both the pflot  and passenger s ~ t a n e o r r s l y ,  and 
destrogfng the afrcraf to 

Invest f~atfon and Evidence 

A t  the time of the accident the weather was clear wfth unlindted visi- 
bilf ty,  the temperature was -269, and the vfnd was from a north westerly 
direction a t  approximately 5 - $0 The dPrectjion of take-off was 
approximately 1920T, thereby gfving a s d l  tailwind component, The pi lo t  
held a valfd Public Transport Pilot 's  Licence and had accumulated approla-. 
mately 3,820 hoursof flyfng t h e ,  A t  the tfne of the accident the cert if icate 
of a5rworthfiess of the a i rc ra f t  was valid, although there is a possibility 
tha t  a previous wheels-up landing may have caused damage t o  the supercharger 
gears, Examination of these gears revealed that  they had fai led but f t  Was 
not possible t o  establish whether the fa i lure  had occurred before or during 
the crash. Investigation revealed that the a i rcraf t  was overloaded t o  the 
extent of at l ea s t  1,400 lbs,  This situation was aggravated by a &day 
a c d a t f o n  of f ros t  and snow which on the fnstructions of the pflot  had not 
been rem~ved, thus further decreasing the performance of the a i rcraf t ,  

Probable Cause 

The probable cause of the accident was the fai lure of the d r c r a f t  t o  
gain height, due t o  being overloaded, covered with a 6-day accumulation of 
f ros t  and snow, and having taken off partly downwind, I t  was not possible 
t o  determine whether or not therct was a power f d l u r e  fn one or both engfnes* 
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Mid-continent Air l ines  Inc,. Convair 2LO a i r c ra f t .  N-9066L, 
crashed followine take-off from Tulsa Municipal Aimort, 

Tulsa, Oklahoma on 27 Februarv 1951, 
CAB Accident Investiaation R e ~ o r t  NO. 1-0012. 

Released 23 November 1951 

The very unusual photographs published herein, ra ther  than words, can best 
describe the s ignif icant  f i r e  fac tors  of t h i s  accident. 

( ~ h e s t e r  Sharp - Courtesy Tulsa Tribune) 
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(photo by Chester sharp) 

(photo by Chester sharp) 
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(Photo by Cheater Sharp; Courtesy Tulsa ~ribune)  

(photo by Lee F. Gillette;  Courtesy Tulsa ~ r i b u n e )  



The aipepaft  taok off from Tulsa with 29 passengers and a crew of 40 
Prior  ta take-off, the engines were run up and the pre-flight check aceom- 
plished wfng a cheek f i s t o  A3.I items ehedmdsatisfactorily, with the excep- 
Lfon t h a t  the l e f t  engine torque meter pressure indicator was abnormally lowe 
Flaps were positioned a t  21; degrees f o r  take-offo The take-off roll was 
s tar ted  on Runway 3.2, and the signal devices i n  the cockpit indicated tha t  the 
automatie feathering unit and the anti=detonation inject ion uni t  were tune- 
t f  on5 ng * 

h % n g  the take-off r o l l ,  the co-pflot called out the indicated a f r  
speedo The a i r c r a f t  became airborne a t  124 rnph o r  s l ight ly  highero The 
landing gear was fmmediately retracted and the a i r  speed was then observed 
to be mpho A t  t h i s  time, a t  an a l t i tude  estimated t o  be not over 50 
fee t ,  the l e f t  propeller was observed t o  feather and immediately thereafter  
ts ro ta t e  slowlye 

Both engine controls were l e f t  a t  the take-off set t ing,  and a single- 
engine climb was inftfated,  The a i r  speed deereased t o  approximately 124 mph 
during the elfmb to a maximum al t i tude  of approximately 158 f e e t o  kt th ia  
point s f  nce f t was doubtful f f the airspeed could be mai  ntained, the af r e r a f t  
was levelled off and a shallow turn was made t o  avoid f lying over a buildingb 
A s  the a i rpor t  skir ted turning a t  an approximate a i r  speed of 122 mph the 
Captain (according t o  the ~ o = = ~ i l o t )  gave the command t o  r e t r ac t  the f laps 
from the %-degree position t o  the E-degree position which was fmmediately 
aeted upono 

While i n  the %ef t  turn, the a i r c r a f t  was observed t o  lose a l t i tude  
s teadi ly u n t i l  f t  struck a grove of t rees  a t  a point approximately l"teet 
above the ground, a f h r  which it s l i d  on t o  the ground on the underside of 
the fuselageo A D  passengers and crew were evacuated safely and i n  an orderly 
mannero The a i r c r a f t  was destroyed by f i  re, 

The a i r c r a f t  made contact with the ground on a heading of 30 degrd& 
s l i d  54.0 f e e t  and turned anti-cfocktrise t o  a heading of approximately 310 
degrees a s  it came t o  r e s t o  Both fue l  tanks ruptured, and the f i r e  tha t  
followed consumed a l l  of the f'uselage forward of the tafl sectiono The r i g h t  
wing and par t  of the centre seetion were t o m  from the a i r c r a f t  by impact with 
a t r ee  and were subsequently destroyed by f i r e o  Investigation fa i l ed  to 
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reveal any evidence which would fntlicate a f a i lu re  o r  malfunction of any of 
the f l i g h t  controls o r  t h e i r  mechanfsmsd There was no evidence of any 
s t ruc tura l  f a i lu re  of any of the components of the a i r c r a f t  pr ior  t o  the 
accident, with the exception of the torque piston assemblies i n  the engine 
nose sectiono A review of the maintenance records of the a i r c r a f t  indicated 
tha t  it should have been airworthy a t  the time of take-off, 

A damage survey of both engines indicated tha t  they could be operated 
a f t e r  minor repa i rso  These repairs were accomplished and the engines m 
i n  a t e s t  c e l l o  The r igh t  engine operated sa t i s f ac to r i ly  a t  f u l l  powero 
When the l e f t  engine was run, it w a s  found tha t  the torque boost and torque 
pressures were abnormally low, and a s  the o i l  temperatures increased these 
pressures decreasedo After  10 minutes of operation, the engine was stopped 
and the nose section removed, It was found tha t  the torque meter piston and 
the ballend assembly i n  the No, 5 position had f a i l e d o  The ballend had broken 
adjacent t o  the flange, and the ballend and s l ipper  bearings were out of 
posit iono Also four  of the remaining f ive torque meter pistons were cracked 
o r  broken i n  varying degrees, 

These f a i lu res  resulted i n  a decrease i n  torque boost and torque pres- 
sures due t o  excess 011 flow past the torque indicator pistonso They were 
progressive fa i lures  a s  indicated by the decreasing pressure reading of the 
l e f t  engfne torque meter pr ior  t o  the accident, Although the fa i lures  did 
not a f f e c t  the operation of the engine, they did cause a suf f ic ien t  decrease 
i n  torque pressure t o  actuate the auto-feathering system which feathered the 
l e f t  propellero Since the l e f t  engine controls remained a t  take-off power 
se t t ings  a f t e r  the propeller feathered and the igni t ion switch remained on, 
the engine continued t o  operateo Operation of the engine following feathering 
was e r r a t i c  due to  upset carburettor metering and unequal mixture dis t r ibut ion 
t o  the cylinderso Since the propeller governor senses only rpm it caused the 
propeller t o  move out of the full feathered position due t o  normal governor 
ac t iono This Pat ter  actfon a lso  contributed t o  the continued rotat ion of the 
propeller following its feathering operationo 

Fl ight  t e s t s  conducted under conditions comparable t o  those existing 
a t  the time of the accident indicated tha t  t h i s  type of a i r c r a f t  is  able to 
maintain a l t i t ude  i n  a shallow turn a t  an a i r  speed of 12L+ mph with one 
engine developing take-off power, the other engine wind-milling a t  1,000 rpm, 
and the f laps  s e t  a t  2,$ degreeso Since reduction i n  the f l a p  deflection 
decreases lift, it is  apparent tha t  increased a i r  speeds a re  necessary to 
maintain a l t i t ude  with l e s se r  f l a p  deflections; Conversely, i f  the a i r  speed 
is held a t  12P;. mph while the f l a p  deflection is  reduced from 24 degrees, a s  
it was i n  th i s  instance, it is apparent from the t e s t  resu l t s  t h a t  the a i r c r a f t  
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w i l l  lose altftude., These t e s t s  a l so  indicated t h a t  i f  the turn had not been 
made the a i r c r a f t  would have continued t o  climb, The testimony of the Captain 
and co-pilot d i f fe rsas  t o  the location of the a i r c r a f t  when the f laps were 
retracted,  However, a preponderance of the testimony disclosed t h a t  the 
a i r c r a f t  l o s t  a l t i t ude  a t  the beginning of the l e f t  turn, it i s  therefore 
reasonable t o  conclude tha t  the f laps were retracted a t  t h i s  time. Although 
the eo-pilot seated t h a t  the f laps  were retracted t o  the 12-degree posit ion 
and tha t  thereaf ter  the f l a p  control switch was not touched, examination of 
the f l a p  worm gear mechanism showed tha t  the f laps  were i n  the "uptt o r  
%ear upfi position a t  impacto Impact forces could not a l t e r  the position of 
the f l a p  worm gear mechanism, accordingly it m u s t  be concluded tha t  although 
the eo-pilot believed he retracted the f laps t o  the 12-degree position only, 
he ;nust have raised them t o  the nearly fu l ly  retracted position, 

A review of the companyDs approved Convair 240 t ra in ing  program revealed 
t h a t  p i lo t s  were required t o  complete a t rans i t ion  course incorporating a l l  
pertinent operational procedures applicable t o  the a i  rcraf  to  This included 
f l i g h t s  under emergency procedures of simulated single-engine operation 
followfng take-offo The program also included indoctrination of speeds and 
f l a p  set t ings f o r  the best  climb configuration of the a i r c r a f t  under cer tain 
load conditionso Both the Captain and co-pilot had sa t i s f ac to r i ly  completed 
t h i s  course, 

Probable Causp 

The probable eause of the accident was retract ion of the f laps from the 
take-off se t t ing  a t  a c r i t i c a l  a i r  speed, following fa i lu re  of the  l e f t  engine 
torque meter assembly, 

Note 1,- A s  a r e su l t  of t h i s  accident the CAB recommended t o  the CQA 
t ha t  the following procedure be established by operators of equipment which 



fncorporates automatic feathering unless the automatic feathering feature is 
disarmed and not usedo 

a) In the event of abnormal BMEP indication it be mandatory 
t h a t  pr ior  t o  take-off, the cause of the d i f f i cu l ty  be posit ively 
isolated t o  e i the r  the  engine torque meter system o r  t o  tha t  
portion of the system outside of the engineo 

b) I f  the d i f f i cu l ty  is  i n  the system outside of the engine, 
the f l i g h t  be continued t o  a terminal s t a t ion  where the necessary 
repairs  be made; f l i g h t  time under these conditions t o  be kept a t  
an absolute minimum0 

c) If the d i f f i cu l ty  is  found t o  be in the engine-nose section, 
corrective measures be taken pr ior  t o  another take-offo 

Note ao- Since the accident, the engine manufacturer has issued the 
following Service Bullet in   NO^ 212 dated 8 May 1951) 

nIn order t o  provide increased durabili ty,  the torque meter 
pistons i n  the torque meter piston and ballend assemblies have been 
progressively improved a s  follomg 

1)  shot peening on the forward s ide of the web; 

2) increased cross sectional area a t  the junction between 
the web and journal; 

3) large f i l l e t  r a d i i  petween the web and journalo 

It i s  recommended tha t ,  a t  overhaul of subject engines, only the 
torque meter piston and ballend assemblies having the above improve- 
ments be used o o o o o o o o o o o o c o  

1( 
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Dove a i r c ra f t  ZS-BTM, crashed oueside boundagy 
of Baraewanath Airfield,  

South Africa on 28 Februam 1951 

. The a i r c r a f t  with two c m e r c i a l  licensed p i lo t s  as sole  occupants took 
of f  from Baragwane~th Airfield for  the purpose of p i l o t  f d l i a r i  z a t i  on with 
the a i r c ra f t ,  After a short pepiod of single-engined flying wfth the  star- 
board propeller feathered, two landings and take-offs were performed success- 
m y o  During the  approach for  the third landing with the  landing gear 
extended and locked and with f laps i n  the &%=.degree position, a noise was 
heard on the port  side, The p i l o t s  associated the  noise with the undercarriage 
and decided t o  go round again with 85 - 90 mph IS, the  th ro t t l e s  were opened 
with the propellers s e t  i n  f ine  pitch, Them was no response from the  port  
engine, Height was being l o s t  so the undercarriage lever  was placed i n  the 
up position and the  port  propeller feathered, The AS1 f e l l  t o  70 - 80 mph, 
The f laps were raised t o  20 degrees and the a i r c ra f t  sank and yawed t o  the 
l e f t .  Shortly af'ter clearing some trees ,  %he a i r c r a f t  s t a l l ed  and struck 
the ground wfth the starboard engine under full  powero 

Jnvestfaation and Evidence 

The a i r c r a f t  struck the  ground port wing f i r s t ,  and then swung 
completely round, There w a s  fue l  i n  the tanks but the  a i r c r a f t  did not catch 
f i r e ,  The starboard propeller was under power and the port  propeller was 
feathered at the  time of impacto The a i r c ra f t  was not overloaded but the COG,  
w a s  jus t  forward of the forward lfmft,  A l l  damage was consistent with impact 
except tha t  of the port engine, A large hole w a s  found on the top cover on 
its starboard s ide just  behind the  r ea r  l i f t i n g  eye and also holes on the port  
and starboard sf des of the engine, No, 6 v i b ~ a t i o n  damper assembly w a s  not 
i n  position on the  crankshaft, The rear  piston of the  crankshaft and crank 



case disc w a s  considerably damaged due t o  hammering of some foreign body 
within the case, Marks indicated that  a solid body had lodged a t  the camshaft 
rear bearing and this had forced the entire camshaft back unt i l  the cam 
followers were completely off the cam, Thfs would have caused complete power 
f a w e  of the engine, Markfngs on No, 6 main bearing web of the crank case 
i ndfcated that  some ro t a t i  ng object , probably the v i  bra t i  on damper assembly 
had been rubbing against it, One of the damper rings w a s  found i n  the 
starboard rear  corner o f t h e  crankcase anil showed signs of hammering, The 
vibration damper ro l le r  w a s  recovered, The headed end w a s  broken into a 
rmmber of pieces and about half of the threaded portion of the special bolt 
which screws into it was still  i n  position, The bolt had unscrewed about 
half an inch and had then broken off at the end of the ro l le ro  This bolt is 
normally peened over onto the headed end of the ro l le r  t o  prevent unscrewing, 
however, the peening had not been effective i n  t h i s  case, The head o f t h e  
special bolt w a s  rescrewed within the engine, It had fkactured half an inch 
from the head and the shank showed signs of heavy working such ers could be 
caused by the heavy damper rings operating thereon instead of the rol ler ,  
Both pi lots  had more than 5,000 hours flying experience., 

The probable cause of the accident was fai lure of the port engine caused 
by the vibration damper bolt par t ia l ly  unscrewing from the ro l le r  un t i l  the 
rear  damper ring was operating on the bolt shank which eventually fai led under 
excessive loading, 

ICAO Ref: 8R/169 
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Mid-continent Birlines, Inca, DC-3 afrcraft,  
B7-199228. crashed during landf na a ~ ~ r o a c h  

t o  Sioux C i t y  Airporto Iowa on 2 March 3,951, 
GBB Accident Investigation Report No, 1-0010 

Released 29 September 1951 

The &craft was en route from Omaha, Nebraska t o  Sioux City, Iowa, 
caPryfng 21 passengers and a crew of 4, k i n g  an attempt to  land i n  
marginal weather conditions the Captain permitted the air speed t o  f a l l  
below that  necessary t o  mafntain f l ight ,  thereby causing %he d r c r a f f  t o  
stall when a t  a low altitude and thus crash, Sixteen occupants, including 
the pilots,  were killed, the remaining 9 being injured, The a i rcraf t  was 
completely destroyed by the crash and the f i r e  which followed* 

Pnvesti~tatfon and Evidence 

The a i rc ra f t  reported over the Sloan Fan k k e r ,  11.9 miles S-SE of 
the approach end of Runway 35 a t  the Sioux City Airport and was hmediately 
cleared fo r  a nst~afght-fn" approach and landing on Runway 35, 'Phe weather 
information was given ast  precipitation, ceiling 500 feet,  sky obscured, 
vfs ibi l f ty  one mile i n  l igh t  snow showers, and wfnd from the East a t  U 
miles per how, Following receipt of th i s  information the afrcraft  requested 
permission to  land t o  the SE on Ibunway 13 and rece5ved clearance t o  do so, 
A few minutes l a t e r  the &craft reported that  it was i n  contact over the 
SE corner of the f i e ld  and was cleared t o  land, Shortly thereafter, f t  was 
sf  ghted approrcfnateiey over the intersectf on of Runways 4/22 and 17/35 on an 
E-SE heading. A l e f t  climbing turn to  the North was then made and the pflot 
was advised that  he was cleared t o  land on either Runway 17 or Runway 13, 
but that  he would encounter a 90-degree cross-wind i f  he elected t o  land on 
Runway 17, 811 transmissions t o  the f l ight  were acknowledgedo The a i rc ra f t  
was not further observed, and crashed about &a) feet north and vest of the 
approach end of Runway I?,, Fire developed bnuediately, 



The afrcraft  structure was largely consumed by f i r e  and it was not 
possible to  determine the extent of impact damage %t the fuselage and seat  
structure, The ramafns of the l e f t  wing panel showed that  the resultant 
forces of the impact had traversed along a l ine  approximately paral lel  to 
the l a t e r a l  a d s  of the aircraft ,  Both engines and propellers were thrown 
free  of the d r c r a f t  upon contact-with the ground, The landing gear and 
wing flaps were i n  the down position, No evidence was found which indicated 
malfunction or mechanical faflure prior to  the accident, 

Bnalysis of weather data fndfcated a condition of l i t t l e  or no icing, 
particularly i n  the northern half of the route, Olnaha t o  Sioux City, It is 
possible, however, that  a l igh t  deposit of fce accumulated during the f i r s t  
half of the f l ight ,  The l a t e s t  forecast available to  the f l i gh t  before 
departure from Omaha indicated that  Sioux City would have a ceiling of 1,500 
fee t  and v i s fb i l i ty  of 2 miles upon arrivelo Weather conditions deteriorated, 
fas ter  than was expected, however; the ceiling was 500 fee t  and vfsibflf ty 
was reported as being one mile, immediately before the landing approach was 
made The Companyss minima for  a daylight approach a t  Sioux Cf t y  are 500 
f ee t  and one mfle, 

It is believed that  the f i r s t  approach t o  Runway 13 was abandoned and a 
second approach, t o  Runway 17 was being attempted by the pflot through vfsual 
reference t o  the ground, The landing gear and flaps were found %n the down 
position; i b i s ,  therefore, evident tha t  the pflot  intended t o  make a landing 
rather than execute a missed approach procedure, The f l igh t  from Omha t o  
Sioux C i t y  was conducted i n  weather which was margfnal enough t o  suggest that  
l igh t  ice  formation may have been a factor in this accident, Some fee was 
observed on the wings by snzrviva~s a t  the time of the crash and on the 
vert ical  f i n  by a ground wfhess who arrived a t  the scene shortly thereafter, 
However, other witnesses s tated that  they observed none, Vf sib$li t y  f rom the 
cockpit could possibly have been reduced by whdshield Sce and an accumulation 
of wet snow@ Ice accurmxlatfon would not have been c r i t i c a l  fo r  normal f l igh t  
operations, but, under a condftfon of low air speed i n  a turn, mfght have 
been a factor in causing the Elfreraft to stall a% a sl ightly higher than 
normal air speed, 

Probable Cause 

The probable cause of th i s  accfdent was a s t d l  during a l e f t  turn too 
close t o  the ground to effect  recoverya 

ICAO Ref r: m50 
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No, 16 

Lancashfre Aircraf't Corp,, Lao, Halifax C 8  aircraft,  AJZY, 
crashed near Boviwton Airport on 8 Pilarch 1951, 

MCA Civil Aircraft Accident Remrt MCAP 94 

Circumstances 

The a i rc ra f t  was en route from Torslanda airport, Gothenburg, t o  
Bdngton  Airport, with a crew of 4 and carrying 174 frozen refndeer carcases, 
On entering the Bovingbn area the Captain elected t o  use SBA fo r  the let-down, 
The Past fnstruetion gfven t o  the a i rcraf t  by the Bovfngton controller was 
to  descend to  2,000 fee t  and t o  report when over the SBA main beacon; no such 
report was Blade. The afrcraft  was seen 6 miles SW of Bovfighn f l y h g  a t  a 
low altitude, and a few seconds l a t e r  i t  struck the ground. The crew were 
IcUed instantly, f i r e  broke out and the a i rc ra f t  was to ta l ly  destroyedo 

Investigation and Evidence 

The weather situation a t  Bmfngton Airport a t  the t h e  fn  question wm 
w i d -  060 '9  20 ktsj vis ib i l i ty  - 3,000 yards; i n t e d t t g n t i  sffght rain3 clouds - 7/8 =k a t  500 feet ,  8/8 stratus and strato-Wmlus, base 700 t o  1,000 fee t  
abwe MeSoLoj tops 3,500 t o  5,000 f ee t  above MoS,Le; QEJH 999el mbs; 
QF'E 98005 mbs~ the surface air temperature was approximately 39W. and the 
freezing level  1,500 to 2,000 f ee t  abwe M,SoLe From this hefght up t o  the 
cloud top, temperatures were between freez5.q point and about 27OF. Condftfons 
were, therefore, favourable fo r  ice formation, and the olaud fomattfon was 
such that  s l ight  rfme would have been expected generally, with moderate clear  
fce a t  t%laee. 

An inspection of the wreckage fn s i h  showed that  the a i rc ra f t  had 
struck the ground while descending i n  what was probably the commencement of 
a steep rfgh+hand spiral ,  Examination revealed nothfng t o  suggest 'that 
any pre-crash fa%lure or malfunctfoning had occurred. The condftion of the 
propellers indicated that  they were turning under a m  degree of power at the 
moment of fmpact. It was ascertained that no de-icing equfpanent was instal- 
led on the propellers, 



Probable Cause 

There was fnsufffcient evidence to determine %he probable cause of the 
accident, however the possibility that fee formation was a eon%rfbutory factor 
cannot be entfrely dismissed, 
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Northwest A i r m e s .  Inc, . DC-ll. aim** N-951+26* landed f n deep SnoK 

Released 30 Amst 1951 

The a i rc ra f t  was en-route from Fargo, North Dakota t o  Minneapolis - 
S t ,  Paul Airport, carrying 14 passengers and a crew of 4, On arr iva l  over 
~nneapol is -St .  Paul the p i l o t  s ta r ted  an ILS straight-in approach t o  Runway 
2+left, but i n  the vicfni ty of the middle marker he abandoned the instrument 
approach and continued VFR t o  the landing, The runway and runway l i g h t s  were 
pas t ia l ly  obscured by snow and the a i rcraf t  landed in deep snow adjacent t o  
Runway 2+left ,  No casualties were incurred, The aircraft was subs tan t id ly  
damaged, 

The weather a t  Mnneapoli s-St , Paul a t  the  thae of landing was - preci- 
p i ta t ion  cei l ing 1,50L) feet ,  s e  obscured, visibfli+uy one mile variable, 
l i g h t  snow, blowing snow, wind N-P6W a t  15 mph, altimeter 297l; v i s i b i l i t y  
variable 314 t o  14/4  mile, The Captain was kept M l y  informed of the weather. 

The p i l o t  s tated tha t  shortly before ar r iva l  over the middle marker, 
he had the  airport  and the approach l igh t  system i n  sight, but could not 
distfngufsh the  runway from the  airport  area due t o  the snow, The Captain 
elected t o  abandon the  ILS approach and t o  continue the descent visually as 
the afrcraft was properly aligned with the runway a t  the time, 

1nves6i g a t i  on revealed tha t  the afrcraft  touched down i n anew 4-5 fee t  
deep approximately 600 fee t  NW of the Runway and came t o  r e s t  874 feet  Mkl of 
the threshold and % fee t  t o  the r ight  of the runwayo Inspection of the - 

p i l o t R s  control compartment indicated that  all the a i rc ra f t ' s  controls were 
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i n  the i r  correct positionso No evidence of malfunctioning of the a i r c ra f t  
o r  any of i t s  components p r io r  t o  the accident was found, The SE half  of 
Runway 29-left, on the  day the  accident occurred, w a s  covered with 8 t o  10 
inches of fresh snows which made recognition of the approaeh end of the  
runway extremely d i f f i c u l t o  The NW end of the runway had been plowed and the 
runway l i g h t s  i n  t h i s  area were clear ly v is ib le  t o  a i r c r a f t  on the  ground i n  
tha t  v ic in i ty ,  However, under the  poor v i s i b i l i t y  conditions which existed, 
t h i s  p a r t i a l  clearance was of no assistance t o  a i r c r a f t  attempting t o  land 
at the  opposite end, 

Bartow runway l ights ,  placed 200 fee t  apart  longitudinally, 27 f e e t  
from the  edges of the  runway, and illrnnfnated at  maxfrmrm in tens i ty  (180,000 
candle power) marked the  r igh t  and l e f t  sides of the runway, Nevertheless, 
the Captain saw no l i g h t s  burning at any t h e  duri  ng the approach and landing., 

Runway 29-left w a s  a lso provided with an approach l ight ing  system which 
is a component of the ILS inatal latfon,  The system yhfeh is located ll7 f ee t  
t o  the lei% of the  centre l i n e  of Runway 29-left extended, consists of 29 bars 
(14 fee t  wide with 5 c lear  coloured 90,000 candle power l i g h t s  mountedh spaced 
about 100 f e e t  apart longf tudfnally, from a point 200 fee t  SE of the  threshold 
and ex&endfng3,050feet SE, The l i g h t s  are beamed toward the approaching 
afrcraf% commensurate with the  angle of the glide path and are approximately 
at the elevation of %he runway, Tower personnel t e s t i f i e d  that the l i g h t s  
were operating a t  t h e i r  highest intensity,  

The Captain s tated tha t  short ly after estaFilfshing visual contact and 
a t  a l o w  al t i tude,  %he approach-light structure was seen t o  be s l igh t ly  t o  
the a f r e r a f t o s  righe, Shallow r igh t  and l e f t  tarns were therefore made t o  
al ign with %he m y a y ,  at which time several flag marke~s were seen and 
almost fnmediatly additional markers were observed t o  the  r igh t  of these, 
The observed flag markers outlined the  north edge of the runway and the  south 
end of the t a d - s t r i p ,  respectively, 

Because of the heavy snow conditions prevailing, the runway l i g h t s  were 
marked by s m a l l  red streamers, Bartow l igh t s  on %he %ad-s t r ip  adjacent t o  
and pa ra l l e l  t o  Runway 24.left  were marked i n  tu rn  by la rger  obstruction 
marker flags,  The purpose of these flags was t o  indicate the  locations of 
the  l i g h t s  t o  avoid damage by snow rmoval  eqqipment, Due t o  the  'vary;fng 
v i s i b i l i t y  caused by blowing snow it is probable tha t  the p i l o t  momentarily 
l o s t  s ight  of landmarks such as the  approach l i g h t  s t ructure which he was 
using for  guidance, and thereby l o s t  the aligmient he had previously established. 
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This would explain the glircraftBs l a t e r  position t o  the l e f t  of the approach- 
l igh t  structure. Also, the coincidence of seeing the widely spaced flag 
markers, a f te r  the corrective turns were made, may have been sufficient t o  
assure the p i lo t  that  his directional corrections had placed him i n  l i ne  with 
the runway, Under the reduced v i s ib i l i ty  conditions t h i s  false indication of 
the location of the runway can be understood. 

On the other hand i n  view of the adverse conditions prevailing and the 
fact  that  the a i rcraf t  was not properly aligned with the runway a t  its 
extremely low altitude, the Captain showed poor judgement i n  not executing a 
missed approach procedure, 

The probable cause of thfs  accident was the fat lure of the p i lo t  t o  
identify properly and align the aircraf't with the assigned runway due t o  
snow coverage and poor vis ib i l i ty .  

ICAO Ref: AR/l49 
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T t 9 
N-01202. landed with undercarriage retracted a t  Skg 
Harbour Aimort. Phoenix, Arizona. on 19 March 195%. 

CBB Accident Investf ~ a t f  on Reuort No, 1~0023e Released 
19 Julv 1951 

Circumstances 

The a i r c r a f t  was en route from Albuquerque, New Mexico, t o  Phoenix, 
Arizona, carrying 29 passengers and a crew of The f l i g h t  was flown by the 
F i r s t  Officer from the r ight  seat ,  with the Captain i n  the l e f t  seat  executing 
the dut ies  of F i r s t  Officero The a i r c ra f t  was cleared t o  enter  the Phoenix 
t r a f f i c  pat tern and the landing gear was lowered, After turning on t o  the 
base l eg  however, the f l i g h t  was advised tha t  it was go. 2 t o  land, whereupon 
t o  establ ish proper time separation, a shallow 3600 turn was made and the 
landing gear was retracted, Upon being cleared Noo 1 t o  land, the  Captain 
moved the  landing gear operating lever  toward the  ''gear d d p o s i t i o n  but 
made no check t o  determine if it actnally reached tha t  positiono The a i r c r a f t  
landed with the  gear i n  the f u l l y  retracted and locked position, No 
casual t ies  were incurred., Damage t o  the a i r c r a f t  was confined mainly t o  
propellers, f laps,  engine nacelles and the bottom of the fuselage* 

Invest i ~ a t i o n  and Evidence 

The a i r c r a f t  came t o  rest supported by Noso 2 and 3 engine nacelles,  
the inboard f l aps  and the  bottan of the fuselage, The blades of a l l  4 pro- 
pe l l e r s  were badly bent o r  broken, and the lower sections of Noso 2 and 3 
engine nacelles were badly crushed and worn from contact with the runway., 
A l l  wing f laps ,  which were i n  the full down position, were extensively damaged 
as  was the  bottom of the fuselageo 

The landing gear warning horn did not soundo However, upon moving each 
t h r o t t l e  back toward its closed position, the horn sounded when t h e  t h r o t t l e s  
were within approximately 3/8 inch from the f u l l y  closed position* The 
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landing gear warning l ight  system indicated a l l  three landing gears t o  be i n  
the up and locked position, The landing gear operating lever was i n  the fId.3, 
ndownn position. 

The a i rc ra f t  was raised with the aid of a i r  bags and placed on wing 
and nose jacks, The hydraulic system operating the landing gear was tested 
with the landing gear lever i n  the fulZ down position as found, and everything 
was demonstrated t o  operate normallyo A l l  hydraulic and elect r ica l  units 
which could have i n  any nay contributed t o  a landing gear malfunctioning were 
removed and subjected t o  exhaustive bench tes ts ,  No significant variations 
from the prescribed performance requirements were found, 

The landing gear operating lever was i n  the "upn position when the 
Captain undertook t o  compfy with the F i r s t  Officer's "gear down" order, 
Since investf gatf an revealed that the landing gear never l e f t  the Up =d 
locked position, it must be presumed that the Captain moved the operating 
lever only from the nupn t o  the neutral position, or i f  beyond tha t  point, 
not enough t o  move the selector valve the amount necessary t o  get effective 
pressure t o  the down gear lines. In  the l ight  of the foregofng and the fact  
that  during t e s t s  the gear f'unctioned normally, it must be concluded that  the 
landing gear operating lmr was placed i n  the full down position a f t e r  the 
a i rcraf t  w s  on the g r o ~ d .  

Probable Cause 

The probable cause of t h i s  accident was the fa i lure  of the Captain t o  
place the landfig gear operating fever i n  a f u l l  "gear downn position and 
t o  make the necessary check t o  determine its position before the landing was 
made, 

PCAO Ref: AR/L& 
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No, 19 

Queen Charlotte Airlines Ltd, .  Dehavilland DHC-2 a i rcraf t .  CF-FHF, 
crashed during forced land in^ a t  Ferrer Pofnt, Vancouver Island, B e  C, 

2,$ March 1951, Dept, of Transport, B f .  Services Branch, 
Cfvil - Avsatfon Divfsion, Report  NO^ 51-9 

The &craft  w a s  en-route from Charmfss Bay  t o  T a b i s  caJrrying 5 passen- 
gers and one p i lo t ,  A t  about the time the f l i g h t  commenced there was a broken 
ceiling at approlcfmately 1,500 fee t  The f l igh t  was therefore made VFR along 
the  coast l ine ,  The cei l ing and v i s i b i l i t y  rapidly deteriorated however 
causfng the p i l o t  t o  decide t o  turn back and land at a bay a t  Ferrer Point. 
Having entered the bay a t  Ferrer Point and observed t h a t  the t ide  was going 
out, the p i lo t  decided t o  land forthwfth as  he was then too far in to  the bay 
to make a turn, The a i rc ra f t  landed in shallow water and ran onto a sand-bar 
causing f t  t o  turn over on its back, No injuries  were incurred but the 
a i r c r a f t  tras severely damaged, 

Investigation and Evidence 

The pi lo t  held a valid Public Transport P i lo t ' s  Licence and had acemu- 
la ted  a total of some 6350 hours, The a i rc ra f t  was airworthy f o r  the f l i g h t  
and there was no indication of malfunctioning of the a i rcraf t ,  engine or 
controls. Due t o  the approach of an occlusion, the weather conditions were 
poor, being generally below VFR lMts for  Control Areas and occasionally 
below WR lfmfts  f o r  Fl ight  Information Regions, 

Probable Cause 

The probable cause of t h i s  accident was tha t  the p i lo t  continued VFR 
in to  unfavourable weather, thereby being forced t o  land i n  shallow water 
during the course of which the a i rc ra f t  ran onto a sanb.bar and turned over 
on its backo 

ICAO Ref t ~./l&.2 
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No, 20 

A i r  Transport (charter) (C,1) Ltd,, 
Dakota a i rc raf t .  GAJVZ ; crashed following take-off 
near Rfnmay Airport, b c h e s t e r  on 27 March 1951, 

MCA Civ i l  Aircraft  Accident Report MCAF 96 

The a i r c r a f t  was operating a night newspaper service from Ringway Airport, 
England, t o  Nutts Corner Airport, Belfast. Following an e r r a t i c  take-off i n  
conditions of f a l l i n g  snow the a i r c r a f t  swung t o  port  and f a i l ed  to  gain height. 
One or both of the engines were heard to cut out a few tlmes and the a i r c r a f t  
struck a t r ee  about half a mile from the end of the runway, dived i n t o  the 
ground and was wrecked. Both p i l o t s  were kil led,  

Investigation and Evidence 

Prior  t o  departure the route forecast was carefully explained to  the 
crew. It was made c lear  t h a t  a wide area of precipitation i n  the form of 
s lee t  and snow which lay t o  the North of Ringway was w i n g  South and would be 
very near the a i r f i e l d  at  the expected time of takGoff,  Freezing l eve l  i n  
the v ic in i ty  of t h i s  f ront  was expected t o  f a l l  t o  500/1,000 feet ,  It was 
pointed out tha t  cloud on and to the Horth of the f'ront would be frequently 
*solidw from 400 f e e t  t o  9,000-10,000 fee t  with moderate rime and r i s k  of 
moderate clear  ice  at  times. Screen temperatures and m l a t i v e  humidities were 
not asked fop or  given and it is not a s tatutory or  an internat ional  require- 
meat t o  show these on a route forecast, 

The Captain supervised the loading of the a i r c r a f t  and on its completion, 
removed the external locks which he placed inside the fuselage, The Captain 
did not request or take any action to  clear snow from the wings, The a i r c r a f t  
taxied out t o  the threshold of the. runway and the sound of the engines being 
run up was heard, The tower not i f ied the Captain "You are c lear  b take-off, 
There i s  a s l i g h t  r i s k  of ice  on the runwaytt which message was acknowledged. 
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For take-off the landing l ights  were switched on, The take-off run 
appeared to  be normal but the a i rc ra f t  did not become airborne unt i l  near the 
end of the 1,400-yard runway, It then swung to port and fai led to  gain height 
i n  the normal way, During th i s  time one or both of i ts engines were heard 
to  cut out momentarily several times, It then struck the top of a tree, The 
noise of the engines ceased and a second or so l a t e r  came the sound of a crash, 
A witness who was close to  the acene of the crash stated that  it was then 
snowing heavily, No evidence of pre-crash mechanical fai lure was found, but 
the carburettor of each engine bore soot deposits suggestive of back-firing due 
to  an incorrect mixture, 

The carburettors f i t t ed  were the Bendix-Stromberg injection typeo For 
fuel  injection an "X1%r fuel  discharge nozzle i s  employed, In  this type 
neither the throt t le  nor the choke tubes are heated automatically, Each of 
these carburettors, however, was f i t t ed  with a heat control ( to  combat icing) 
i n  the form of an a i r  scoop f lap fo r  selecting hot or cold a i r  to  the 
carburettor, This shutter was operated manually from the cockpit, the control 
being situated to  the right of the thrott le  controls on the engine control 
pedestal, I n  addikion, each carburettor was f i t t ed  with an electr ical ly 
operated spraying device fo r  injecting alcohol in to  the throat, Each carburettor 
was f i t t ed  with an intake screen and these screens were distorted i n  ab almost 
identical mannero Normally the screens are almost f l a t  and the distortion was 
strongly suggestive of icing o r  packing with frozen snow since under such a 
condition supercharger depression would tend to  suck the screen inwards, Such 
icing-up of the screens would have the effect of upsetting the engine'perform- 
ance and causing serious loss  of powero No external screens were f i t ted ,  

Owing to  the extensive damage it was not possible t o  ascertain the 
position of the heat control flaps before the crash, The magneto master switch 
was found i n  the wOFFtl position, 

The Dakota Operating Manual issued by A i r  Transport (Charter) ( ~ ~ 1 )  Ltdo, 
contained instructions fo r  the operation of the heat controls and of the 
alcohol spray when the outside a i r  temperature was below - lo C, with, or 
without precipitation, No mention was made, however, that  carburettor icing 
can take place a t  outside air temperatures above O0 C, i n  conditions of high 
relative humidity, 

Attention was drawn t o  the fac t  that the atmospheric variables that  have 
the greatest effect  on induction system icing a re  air  temperatures and 
relative humidity, Owing to  the temperature drop i n  the induction system, ice 
may form in the carburettor or intake when the relat ive humidity approximates 
to  100 per cent and the outside air temperature is  considerably above 32OF, 
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Icing becomes more severe when water exists in the form of rain, snow or sleet 
concurrently with the above conditions. The weather conditions obtaining at 
the time of take-off, i.e. air temperature 34.2' F., relative humidity 97 
per cent and falling snow, were ideal for the rapid formation of ice in the 
carburettor and blockage by snow freezing on the carburettor intake screens. 

It was further noted that when the carburettor heat control is in the 
hot air position, air is taken from a duct behind the cylinders into which snow 
cannot enter and the air is sufficiently hot to prevent ice formation although 
a slight loss of power may occur which must be taken into consideration for 
take-of f . 

The probable cause of this accident was the inability of the aircraft to 
gain height shortly after becoming airborne, due to loss of engine power caused 
by ice formation in the carburettor intakes attributable to the Captain's 
failure to make use of the heat controls. An extended undercarriage and the 
presence of snow on the wings may have been contributory factors. 
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Southwest Airways Company, DC-3 aircraft,N-63439, crashed U, miles NW 
of Santa Barbara, California on 6 April 1951, CAB Accident Investiffation 

Report Noo 1-0019 released 13 November 1951 

The a i rc ra f t  was en route from Santa Maria, California t o  Santa $arbamp 
California carrying 19 passengers and a crew of 3. Two minutes a f t e r  take-off 
fram Santa Maria the f l igh t  radioed its on and off timas t o  and from that  
station and gave an estiaiated a r r iva l  t h e  of 2039 at  Santa Barbara. This was 
the last radio contact with the f l ight ,  and complete search procedures were 
shortly thereafter placed fn  effect,  The a i rc ra f t  uas located the following 
morning and was fornid t o  have crashed 14. miles northwest of Santa Barbara, 
A l l  occupants were U e d  and the a i rcraf t  was demolished, 

Investigation and Evidence 

The a i rc ra f t  struck the slope of a ridge on a heading of approximately 
U ~ ~ ( M ) ,  T h i s  was ascertained fram a sharply deffned path of cut and broken 
bush, The s i t e  was approximately 34°31830n~ and 12U0 02W, a point about 
3 miles t o  the right of a straight 1 h e  between the Santa Maria and Santa 
Barbara airports,  or  about 1* mile t o  the l e f t  of the course between Santa 
Maria airport and the town of Capitan, A t  the time of impact the DC-3 was 
about level  longitudinally and the l e f t  wing was raised above the horizontal 
by about 30°, The top of the ridge was only a short distance ahead of, and 
samc 40 fee t  higher than, the point of i n i t i a l  impact. 

General disfntegration and f i r e  followed the crash, largely destroying 
the ~ t f ~ c t m e ~  Exgmfnation of the wreckage indicated that  there had not been 
any f i r e  in f l igh t  and that  them had been no mslfunctfoning of the a i rcraf t ,  
aircraft 's  controls, engines or  i t s  propellers, prior t o  impact. From the 
severely broken and burned wreckage it was nevertheless, possible t o  deduce 
with a high degree of probability that,  at the time of i n i t i a l  impact,the 
wbg flaps and landing gear were up and the propellers were i n  the cruising 
RPM range, One recovered altfineter indicated an al t i tude of 2,800 feet ,  and 
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one ra te  of cbhb  indicator ~howed zero; other f l i gh t  hstpulpents gave 
meaningless indiaa%ions or were unreadable, Alb indications were that  the 
a i rc ra f t  was i n  controlled artxising f l igh t  when it stma&, 

All navigational aids that  e d d  possibly have been involved in this leg 
of the f l i gh t  were cheeked on the day following the accident, Investigation 
did not reveal any ~ c t f o ~ g  of the a i rc ra f tgs  radio apparatus, 

A t  the time of departure from Sank  Marfa, the l a t e s t  weather reports 
showed an ovepeast there a t  2,400 fee t  and a v i s ib i l i t y  of 20 miles with 
3,100 f ee t  and l 5  miles vf s ib i l%ty a t  Sarata Barbara, Forecasts indicated that  
the f l i gh t  could expect moatly cnrercast from Santa Barbira, with cloud bases 
a t  1,800 and 2,000 fee t  S L 2  and scattered t o  broken clouds with bases a t  
39500 fee t  a t  Santa Barbara, 

Evidence dfs~ losed  by investigation indicates that  a solid overcast 
exfeted between Santa Maria and the general area of the crash s i t e ,  The 
f l i gh t  must have gone on instruments when reaching an al t i tude between 2,000 
and 2,400 fee t  S L  a f t e r  leaving Santa Maria because the stratus base there 
w a s  at  that  altitude, It is further indicated that  the cloud base was on the 
terrain a t  the t h e  and plaw of the crash, and that  the top of the stratus 
hyetr was a t  an al t i tude of about 3,500 feet,  

With reference t o  routes between Smta Maria and Santa Barbara, the 
aompanyPs operations man& s e t  forth three rautes, all app~wed by the CivU 
Aeronautics Achhis~td80at%ono The e m s  behg  flown by the subject &craft  
was entered Into the ompanyss opratiorml d about three weeks before 
the accident, and was r e m o v e d  from the manual by the carrier,  iaanediately 
a f t e r  %he aacident, However, th i s  etxwse was no% fi conf'liet with the psrbi- 
nwt ~ ~ " W i s i o n s  of the C2vi.l A& bgulations hasmuch as it was within 5 4 .88  
of (0x16 of the approved rotates Q a r m t e  being def fied as a s.tPfp 10 miles 
wide), Although the f l i gh t  was ~onf f i ed  t o  the limits of an apprwed route, 
the dib'bitEahe at which the c m h  oacurred, 2,ThQ feet,  was markedly below the 
appwed a g h t  minima of 500 f ee t  on top, surd no jbower than 4,000 feet ,  a@ 
pduoeribed Jln the campany0s opapating spcffiea%ions and approved by the Civ i l  
A e P ~ ~ ~ , t i c s  Admfn%stmt%~n, In th i s  connection it was noted that  the flight 
plan called fo r  a VFB operation at  %,W0 fee t  a l t i  W e  between Santa Mapla 
and Sdbnta Barbara and a txm.rse of l23OM aa far a Capitan, It is possible 
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that the pilotDs long familiarity with the route may have led him to believe 
that he could fly the more direct comse, under the overcast, thereby saving 
a fractional amount of flight time. 

Probable Cause 

The probable cause of this accident was the failure, for undetermined 
reasons, to maintain the specified minimum en-route night altitude of 4,000 
feet for the route being flown, 

I CAO Ref: ~ ~ / 1 5 9  
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Noorduyn Norsenan XV aircraft ,  CF-DFF, crashed a t  Cowan Lake, 
Sask, on 7 A p r i l  1951 whilst on a charter f l ight ,  Dept. of Transport, 
Bir Services Branch, Civil Aviation Division, Rgnort No. 51-14 

Circumstances 

The a i rcraf t  took off from Cowan Lake, Sask, with six passengers on 
board. During the take-off and when about t o  become a i r  borne, the a i rcraf t  
lurched and the port ski was observed t o  be hanging f ree  of the Wercarrfage 
leg, remaining attached t o  the a i rcraf t  by the rear  cheek cable only. The 
pi lo t  immediately thrott led back and landed the a i rcraf t  on the starboard 
ski, After continuing for 200 - 300 feet  the a i rcraf t  set t led on the port 
side and turned over on i ts  back, The pi lo t  and passengers escaped with 
minor injuries, The aircraft  was com#iletely consumad by f i r e ,  

Investigation and Evidence 

Due t o  snowdrifts and slush the take-off area was rough and made up 
of layers of water and i ce  caused by melted snow f r e e ~ i n g  overnight, The 
port ski of the aircraft appeared t o  have broken through the  top layer of 
ice, h i t  a covered hammock of snow or i c e  and broke off a t  the oleo leg  
piston, The cause of the cabin f l r e  was not determined but it was noted t h a t  
the engine was operating at the  time of the accident and a packet of matches 
which was being carried by one of the passengers f gnitsd- 

Probable Cause 

The probable cause of this accident was a forced landing on the star- 
board s k i  due t o  fa i lu re  of the port oleo leg  during take-off. 

ICAO Ref: AB&.40 
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No, 23 

CompaiSia Cubana de ~ v i  acidn, S , A, , DC-4 aircraf t ,  CU-T188, 

a t  Keg West, Florida, on 25 A p r i l  1951, 
CAB Accident Investfaation Report, F i le  NO, F-101r51 

Released 22 October 1951 

The DC-4 was en route from Miami, Florida, t o  Havana, Cuba, carrying 
34 passengers and a crew of five, A twin-engined Beechcraft, Navy designation 
SNB No, 39939 ca-ng 4 persons, was executing a simulated'instrument 
training flight from the U, S. Naval A f  r Station, Key West, Florida. The 
DC-I, on a southerly heading, md the Navy SNB, on a westerly heading, collided 
a t  a point over the west side of the UoSo Naval Station, with the result that  
the Navy a t rc ra f t  crashed in to  the water gust west of the Ram1 Station, The 
Cubana a i rcraf t ,  however, continued on for  some-distance before commencing 
a l e f t  bank which Uecame progressively steeper un t i l  the a i rc ra r t  assumed a 
nose-down attitude. I n  this attitude, it crashed fit0 the ocean approximately 
107 mile- So E, from the point of the collision, The collision resulted fn 
the destruction of both afrcraf t  and the death of a l l  occupants, 

Investigation and Evidence 

Shortly before the collisfon the E--4 was observed by ground witnesses 
t o  be about one mile north of the center l ine  of the direct  Wamf - Key West 
Control Area ?&&ension, at 4,QQO feet  estimated a l t i tude and on an approximate 
heading of 22j0 M, A t  about the same tfne and app~axf.oately the same altitude, 
the Navy SNB was observed on the east leg of the Key West Radio Range, 
approaching the stat ion on a heading of about 25OoO Witnesses saw the two 
a i rc ra f t  collide approximately 1,6 mile west of the Range Station and just 
north of the on-course signal, Fruin the testimony of d tnesses ,  it would 
appear that  the collisfon occurred while the DC-4 was i n  a gentle l e f t  bank 
or had just levelled out on the new Havana heading of 197O M. 
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It was established tha t  one portion of the instrument t raining f l igh t ,  
on which the  Navy SNB was engaged, required a f l i g h t  inbound on the  eas t  l eg  
of the Key West Radio Range on a heading of 250" Me It i s  assumed that such 
an approach was befng made at the time of the  collision, 

Among the  recovered portions of both a i r c ra f t ,  surffcfent evidence was 
found t o  establ ish the  position of the  a i r c r a f t  re la t ive  t o  each other a t  the 
moment of i n i t i a l  impact, The r igh t  propeller of the SNB had deep gouges on 
the leading edge of both blades, The section of the DC-4 l e f t  wing recovered 
with the SNB wreckage showed evidence of having been cut by a revolving object 
a t  wfng s t a t f  ons 588* and 5&0*~ the cutting action befig from the front  t o  the 
rear  of the wing and pa ra l l e l  t o  the longitudinal a d s  of the DC-4, The cut 
on the DC-4 l e f t  wing a t  s t a t f  on 588*9 which was made by one blade of the 
r ight  propeller of the  SNB, was the ffrst contact between the two a i r c ra f t ,  
The cut i n  the  DC-4 l e f t  wfng a t  s ta t ion  5@-& by the  second blade of the SIB 
r ight  propeller, and the  contact of the t i p  and leading edge of the  DC-4 l e f t  
wing with the r ight  side of the  SIB fuselage, followed a h s t  sfmultaneously. 
There was evidence of subsequent impact between the  two a i rcraf t ;  however, 
the damage was of such a nature t h a t  it was not possible t o  determine any 
sequence of events, The SNB propeller cuts i n  the  DC-4 left wing indicated 
tha t  the angle between the longitudinal axis of the  two-aircraf t  a t  the moment 
of impact was approximately 110°, 

The K-4 a i r c r a f t  and crew were currently cer t i f ica ted  by the  Cuban 
Civff lleronautics Administration, and the f l i g h t  was properly dispatched from 
Miami on an IFR Flight Plan, The weather i n  the  Key West area a t  the  time of 
the accident was clear  and unlfnfted, The f l i g h t  of each a i r c r a f t  was routine 
and according t o  plan up t o  the time of collision, 

Frobable Cause 

The probable cause of this accident was the  f a i lu re  of the  crews of 
both a i r c r a f t  t o  maintain suff icfent  vigilance under VFR conditfons t o  prevent 
a colfision, 

ICkO Refs AR/154 
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The airmaft was en route from C b v e M ,  Ohio, t o  Baer Ff eld, Fd& 
Wayne, ca~&ing 8 pwaengess and a crew of three, The a i rc ra f t  reported when 
nineteen miles HoEo of B a e s  Field and w a s  advfsed that Runway 22 was the run- 
way i n  use ' k d  tbat the wind wa~ five t~ ten + && .theJS3. . Beoataae of: 
thunderstorm activi ty i n  the m a ,  three other a i rc ra f t  were requesting in- 
Stmctfwsto land @% ag@radma%.ely %he t%me the subject aircraft w a s  making 
its approauh, 

A t  the t ime the four B%rcd$ were approachirg Baer Field, the subject 
afrcraft  was nMlber four to ld i n  the t r a f f i c  pattern immediately behind a 
!NA aircraft ,  Idhen these two aireaea.ft were agprox3matel.y 1 aud 2- 1$2 _miles, 
respectively, from the approaoh end of Runway 22, the wind at  the airpox% 
shifted t o  W-NW an8 increased i n  ve%od.ty froan 5-10 mprh t o  40 kph, ,%th 
aircraft were advised by the tower of: the sudden change of tdad dimction and 
increased velocity, and a m n g  on &anway 27,whieh was mom nearly in to  wind, 
was auggeeted, On mceivfng this masage the two e f r d t  immediately turned 
t o  the l e f t  t o  U g n  w i t h  this runway, 

When these ~ ~ f t  were east  of the airpart the vfad inoraased to. 
mph with'gusts t o  85 mph and a heavy~efnfal l  began; accmpanie4 

by lightning grid severe etatdc,  he aircraf t  w e r e  qdckly ad81sed of the 
westher chapge butp due t o  the sudden daa~ease i n  d s i b i l i t y ,  wither a i rc ra f t  
was seen agaip by the towero The aubdeot a i rc ra f t  inmrediately a v i s e d  twt S t  
was heading East, This w t y  closely fo8Powed by a msssage fsom the TUA aircraf t  
that  it waa'"pullfng outB, 

A t  1932 an orange-eoloured flash was seen t o  the E-SE, from the t w e r p  
It was Latep detemiwd that  the sub,jee% a i rc ra f t  had crashed i n  a f i e ld  
2,6 miles M of the airport, !ke eleven occupants were kil led and the air- 
craf t  was demoliehedo The TWA afscasaft proceeded safely t o  Toledo, 



Investigation disclosed that  the subject b r a r a f t  waa flying on an 
apprdmate heading of 120 degrees when iR sf,mek the ground and that  a t  the 
time of impact it was i n  a hear level  attitude with the l e f t  wing sl ightly 
law, Initial grolrnd contact waer wade by the a i m a f t  % l e f t  wing; t i p o  
Wmekage was s2,rewn over'tke ground for  a distanae of 720 fee t  and the m3.n 
mckage oarne t o  rest i n  a wooded area several hundred f ee t  distant from the 
p e h t  of f nitia.1 impact, A detailed examina+ion of the wreakage agevealed no 
evidence of fire, eatructural failure, or mechanical malfunctioning of any part 
of the aircraft  or i ts  compoaents prior to impact, The d w g e  pattern t o  all 
propeller blades i n  the form of c a p o d  bends, severe nicke and gouges i n  the 
leading edges near %he tipa, together with the blade angle-positions, indicated 
t h a t  cowid- power was being p~oduoed by bath engines when impact occurred, 

BZa iwtmrments i n  the p i l o tDs  cockpit were so damaged as t o  be 
unreadable, The aireraftBa recay@.were examined and these indicated that  the 
aircraft w a s  airworthyo 

The IBTrip Weather M y ~ i a ~  [a form prepared by the crew before departure) 
indicated that  scattered c d w  and thunBerstorms were expected South of the 
course t o  Fort Wayne, Also, that a squall Une extending i n  a north-south 
direction was m d n g  eastwax°d across I l l ino i s  and Indiana at an estimated 
 peed of 35 mph and w a s  expected t o  be i n  the vicinity of Ssu th ,bnd  on the 
flight's arr ival  there, 

!he U,So Gdeaeher Bureau f i r s t  forecast the movement of the squald. line 
t o  be at the rate of aO-mph, A t  17u, an hour before it wm f m c a l t  $0 
arrive thrbre, the s q d  fine reached Chieag;~, The Weather Bureau then mended 
its foreeast t o  fndicaate the forward, movement of the storm t o  be &I mph and 
reported severe turbulence i n  the etom m a  ever northern I l l inois ,  A Chicago 
special weather equencs report a t  1719, reported a thunderstarm accoampanied by 
heavy h a i l  and windl fraan the North-Northwest a t  42 mpJ wLth gusts t o  57 mgho 
At m1, the storm reached South Bend 4 was reported as being heavy wfth 
md. hai l  and wind from the W-EJW at  35 mph wSth gusts t o  55 mpho 

Several t o d o e s  were sgpoPted along the aq& Ifne, three w e r e  plotted 
as beginning kar the Indiana-Ohio State b d e r  and extending eastwardo Ons 
of these-toPnadoee, i n  its formative stage, was a sho& dietance east  of the 
scene of %he ,accidento No evidence of tornado damsge codd be f o d  along the 
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f u g h t  path of the subjec% afreraft ,  k g e  hafletones were reported fallf4g 
near the scene of the mddent ,  ~ O U ~ V ~ F *  it was detgxPmined that  ha i l  a d  not 
f a l l  i n  %his area until after the crmh oecuxllsed. 

8 

Neither the cqnpany metecxrologist BOXO the Weather &Iseau atlticaipated the 
rapid mmemsnt of the storm or i ts  sevexdty f n  tb FarQ' Way- m a ,  Iavestfga- 
t ion revealed %.bat the s t o m  progressed adlong Nopthern frWana,at a ra te  
amreaging $P excess of 60 mph f ngsted sf the $0 qph ppad 0-13 forecast. 
It took appradmatePy five minutes, ~ a y ,  fo r  the storm t o  axr%ve over Bae~ 
Field after it had been reported as being 10 miles distant, TWs indicafied 
that  the location of the ~ t o f f m  w a s  i m o c ~ ~ ~ t e l y ~ r e p o r b d  since, .Co t ravel  t4is 
d i~ taSce  i n  the ,  time given, the  s t o m  w d d  have moved a t  a ra te  far i n  excess 
of its known aped ,  

The pi lo t  of the TWA a i rc ra f t  &sited that  when he was approaching the 
airport aad was advised of %he acce1eraW wind with gusts t o  85 mph,he 
immediately executed a l e f t  tm and proceed4 t o  Toledop experiencipg l i t t l e  
or no turbulence during thfe portion of We fl ight .  It was noted that  %he 
TWA a i rc ra f t  turned i~lrme&atel;y ahead of and avofded the appoacbing storm, but 
that  the subject aircraft was caught is the s fom darling the turno The f e w  
seconds i n  time and the &orb distance eepmffng the Tbis aimraft fram the 
subject ai9maft  mean% the diffemnoe betweem flying through masonably stable 
air and sevme down itxPaf9s and turbulence, 

It i s  knawn that  a d m  draf t  i~ caposed of cool relatively deme air, 
and i t is log-iaal t o  as~ume that  paotiod3.y dl f n i t i a l  d m  W t s  desoead 
t o  the g ~ o d ,  then start fanning out, promeding ahead of the s%om by ntsans 
of hor5sonta.l flow, Thgmafter, d m  &aft8 i n  ww cloud devekgnerrts along 
the f0pwtu-d edge of the a t m  lose most sf the i r  downward velocri%y bsfore 
rsachiqg the g;~slaund, It is fo r  %hat mason that a plane  aught Sn a d m  draf t  
usually can m~1;over before being carried daqprowly c h e  t o  the ground, 

In the case of the qtll%;lf Uw a% Font blayqe C;qe wop~yat ion of tbe 
storm w a s  so rapid on the f s5de %hat it resulted i n  an ina~eassd move- 
ment of the s q d  Une amountin@; Bo 46 mgh or so, As a consequence, the 
fanning out process never had time t o  form an &flow ahead of' t b  s%om and 
p e w  down drafts descended t o  the ground boause of the lack of tke cushioning 
ef f ec t  , 

Although there was evidence t o  indicate that  a t o d o  was i n  its initial 
stage of developent map the seem of tbe accidento it i e  unlfluely that  it 
caused the a i rc ra f t  t o  crash, The f o r ~ e s  which a c c m p q  even an incipient 
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tornado would be different i n  character from those which forced this ai rcraf t  
t o  the groundo Had such fapeee been aagloofated with this aoofdent it is 
extremely doubtful t h a t  l a t e r a l  control of the a i rc ra f t  oould have been 
mafn$ained, The test@noxy of witasssea who saw the airoraft i n  f l igh t  doe8 
not indicate loss of lateral control and since ths afrcraf t  s t m k  the ground 
i n  a near level  at t i tude and w i *  parser on, it can reasoaaplg be assumed that 
a severe down draft ws encountered can the edge of the storm fram which there 
was insufficient al t i tude t o  recovero Dam drafts of such magnitude are 
frequently a pglrt of a l ine squaU d e v e l o p n t  but do not usually occur so 
close t o  the grolmd, 

The probable cause of the accident was the severe down Mt encountered 
which caused the a i rcraf t  t o  s t r ike  the ground i n  a near level attitude, 

ICAO Ref: @58 



No. 25 

&ti onal Airlines Inc., DC-6 a i rcraf t ,  N.190896, 
pmmture contact with 8 ; r d  on amroach t o  a 

lending at N e w k  disport, "Wew Jersey on 
21 y 1 CAB Accident Investimiti on Report Moo leO0520 

Released 7 November 1951, 

C i  rcumstances 

The af rc ra f t  w a s  en route from Rfchond, V i r g i n i 8 ,  t o  Newaqt Mew Jersey, 
carrying 22 passengers and a crew of 4, While araking ILS approach t o  a 
landfig on Runway 6 of the Newark Airport, pmmture contact was U e  with 
the ground i n  a swamp, &800 fee t  shart of the runway, Full power was 
apa i ed  almast simultaneaualy with the contact, as a r s d t  of which the air- 
craft again becamb airbornev and the land.tng was completed on the airport t o  
the l e f t  of Runway 6. 

Moderate damage t o  the a i rc ra f t  was sustained when a pipe supporting 
a GCA reflector was struck during the landing* 'No injuries were experienced 
by any of the passengers oP members of the crew, 

Invest i~at fon and Evidence 

Investigation revealed that  the gross weight a t  take-off with 2,400 
gallons of fuel, uas 77,160 pauads, T h i s  weight was weU. within the allow- 
able gross of 81,~001 pounds and was properly distkibuted with respect t o  the 
afrcraftos centre of gravity, 

It was ascertained that  the a i rc ra f t  reported over New B r u n s W  Inter- 
section and was given clearance by Newark Approach Control fo r  a straight-in 
approitch t o  Runway 6, Approach Control advised tbt GCA would be issuing 
advisories on the 110,3 megacycle localiser  frequency, An instrument approach 
was made using aS, and was monftored by the GCA operator i n  the bwa* A i r -  
port Tower* A landing was completed on the Newark Airport, 110 fee t  t o  the 



l e fb  and 1,200 fee t  from the approach end of Runway 6, The a i rc ra f t  was i n  a 
t a f l 4 o u  at t i tude as it touched down, 

Almost simultaneously with touchdown, the outer edge of the l e f t  
s tabil izer  struck a 2-inch s tee l  pipe standing 85 inches high, The pipe, 
which supported a GCA reflector, was struck 58 inches above the grourd aad 
impact resulted i n  shearing off approximately three f ee t  of the elevator cund 
a small section of the stabilizer,  Large quantities of swamp mud and reedr 
were found on the wheels, landing gear, and underside of the aircraft ,  The 
right f l ap  was bent up sl ightly a t  a point near the fuselage, the l e f t  sense 
antenna was torn loose, and other minor damage was sustained, It was l a t e r  
determined that  a premature touchdown had been made 1,800 fee t  shot$ of the 
approach end of the runway,'in the swamp adjacent t o  the airport,  

The weather conditions a t  Newark Airport were furnished t o  the f l i gh t  
by ~ e & k  Approach Control shortly before passing New Bmurswick, New Jersey. 
T h i s  infomation was: cefflng 300 f ee t  indefinite, overcast, v i s ib i l i ty  
threedourths mile, fog, smoke, wind eaat-southeast a t  ten t o  f i f teen miles 
per hour, and altimeter set t ing 29,90 inches ( ~ a t i o n a l  Airlines minima 
fo r  an instrument approach a t  Newark Airport are  200 fee t  and one-- mile), 
During the approach a d  continuing un t i l  a f t e r  the accident, the weather 
there underwent no change, No a i rc ra f t  icing was involved dmfng the f l ight ,  
nor was there turbdence of any 'importance, 

The Captain stated that  the f l ight  f ra  Richmond which was oonduoted 
U e r  ine tmwnt  coaditione w s  uneventful htil the ILS approaoh mu made 
a t  the destination, Th& SW leg af the Newark rang@ wss,~contaoted at about 
New Brunswfck, Only amall correctioncl were nece8au-y t o  obtain a correot 
heading on the US local+zer, The glide path w e  intercepted and landing 
c b ~ k  li st8 W ~ M ,  capletede 

On mashing Linden, about 6 mfler from Newark Airport, the GCA opomtor 
began i ssuing advisories t o  the f l igh t  on 110J megacycles, The operator bad 
advi sad the f l igh t  as f olZLowss nTranamit 118,3n, According t o  the Captain, 
this instruction was mfsinterpreted by him t o  man that  GCA would transmit on 
U8,3 megacycles, rather than the usual U0,3 mgacyoles, Due t o  this 
apparent mfsunderstanding, GCA advisories wen not utililied by the crew t o  
check the erccuraqy of the approach, although the approach was monitored 
by GCA for  appPoximately the ' l as t  8 i x  ~ 1 8 0 ,  CCA had no knowledge that  the 
f l f  ght was not receiving the i nformation, ' The ILS approach was apparently 
n o d  unt i l  the f l i gh t  reached a point about two mflecr fraon intended touch- 
down, A transcription of tho GCA advisories verffied this ,  The a i rc ra f t  
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was sl ightly t o  the l e f t  on the glide p a t h a t  times, but deviations were not 
a b n o d ,  A t  a point one mile from touchdown, the transcription showed the 
f l i gh t  low on the glide path and t o  the Xeft, The operator stated that  the 
a i rc ra f t  disappeared from the elevation scope between the middle marker and 
the runway. It remained i n  view, however, on the azimuth scope. 

The Captain advised that  the cross-pointer indicators reflected a normal 
US approach throughout, including the period when passing over the middle 
marker, located 0.61 of a mile frm the approach end of Runway 6. The glide 
path i s  230 fee t  above the graund at this point; the Captain said that a l t i -  
tude was approximately 240 f ee t  and indicated a i r  speed about 135 miles per 
hour at the middle marker, The a i r  speed was not observed t o  deviate from 
t h i s  figure a t  any l a t e r  t h e  by the Captain, co-pilot, or f l i g h t  engineer, 

The co-pilotbad been instructed t o  seek visual reference t o  the ground, 
and advised the Captain that  the approach l igh t s  could be seen t o  the r ight  
just a s  they passed over the middle marker, The mway l igh t s  were on full 
brilliance, setting number 5; as were the centreline approach l igh t s  and 
thei r  flasher units, The Gaptain said that  he then levelled the a i rc ra f t  
off a t  200 f ee t  by rearward pressure on the elevator control almost simulta- 
neously with receipt of this infonoation from the co-pilof;, aid looked out to 
check the position of the approach lights,  He further adv i sd  that the glide 
was being maintained a t  a descent of approximately 550 fee t  per minute, with 
20 t o  2l inchss of manifold pressure, landing gear down and 30 degrees of 
flaps, No additional power was applied a t  t h i s  time, The Gsptain saw the 
approach l igh t s  well t o  the r ight  and stated he elected t o  execute a missed- 
approach procedure. Immediately returning his attention t o  f l ight  by in- 
strumentqhe applied f u l l  power aad almost instantaneously the a i rc ra f t  W e  
forceful contact with the ground, 

The co-pilotstated that  he saw the ground coming up rapidly and that  
he, a s  well a s  the Captain, applied nill rearward pressure t o  the elevator 
control just  as the a i rc ra f t  struck. Almost simultaneously with th i s  action, 
he had reached over t o  push the thrott les forward, but power was being 
applied by the Captain. ,The a i rc ra f t  immediately became airborne and a tail- 
low landing was made within the boundaries of the airport within'the next 
few seconds. 

Six ILS approaches were made at Newark Airport between 1230 and 0445 
by scheduled aircraft .  Their p i lo ts  stated that a l l  elements of the ILS were 
functioning normally and that GCA information was accurate, In addition, 
f i f teen IL3 approaches were made by pilots  of another a i r l ine  about two hours 
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a f t e r  the incident, These approaches were mde as a research project and 
were conducted independently of the accident, They were a ~ n i t o r e d  by GCA 
and all ground components of the I.LS system functioned n0rm~~l3.y t r h r ~ w h ~ ~ t a  

Records revealed no previous malfunctioning of pertinent aircraft 
ccanponents, Test approaches were made i n  it by reference t o  instrunents.and 
no a b n o ~ t f e s  i n  either the afrborm or ground equipent  were found, 

The Captain was unable t o  furnish any reasren for the cause of the 
accident other than possible altimeter lag or  errors in the instrumen*, In- 
vestigation showed the altimeters were on the  correct setting; according 
t o  testimony, the settings were checked during the approach upon receipt 
of infomation from Newark Approach Control, 

Probable Cause 

The  probable cause of this accident was f au l ty  judgment and improper 
piloting tachniqw on the part of the Captain w U e  executPng an ILS approach, 
resulting i n  forceful. contact with the ground prior to reaching the airport, 

ICAO W: 85/161 
- 
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Dove DH 10L a j  rcraf t  , ZS-DFC , wheels-UQ 
ndfnP a t  Rand Bimrt, Gemistowne *lo% 
on 9 Junel951, Union of South &frfcq 

Accident B m P t  No, 33/51 

The a i rc ra f t  with p i lo t  and senrm passengers was returning to  Rand 
Airport a t  the  end of a scheduled flfght,  The p i lo t  operated the under- 
carriage selector lwsr t o  d e a d  the  undercarriage priop t o  landing, The 
starboard wheel and nose wheel extended and locked Jbn the down ps i  tion but 
the port wheel remained retracted, The undercarriage emergency system was 
operated without success and the pi lo t  t r ied  t o  extend the pork leg  by 
pulling out sharply from a dive but with no success, After circling the 
a i r f i e ld  fo r  about an hour and twenty minutes the pflot  retracted the com- 
ple te  undercarriage and M e d  the aimraft on its unde~side, 

The a i rc ra f t  was jacked up and the normal petraction systen operated, 
It was found that the starboard and nose whed extended fu l ly  and locked 
down, but when the  port wheel leg up lock mechanism was ~ e l s a s e d  t o  the  
unlocked position the  port wheel did not &end, On sePecting up, the 
starboard and nose wheel retracted and locked, and the port leg  went back 
into the  locked position, 

Inspection of the port l eg  retraction and extension mechanfsnr revealed 
that the screw f o r  the adjushent  of the upper and lower l inks of the roadfus 
rod had broken immediately above the  surface of the focknut, Inspection of 
the  fractured faces of the  screw suggested that  an adjustznent of the screws 
had been made without loosening the lo& nuto Metallwgical examination of 
the  fractures furthee showed that i n i t i a l  fracture took place as  a result of 
the application of a topsfonal load and that  such a load could only have been 
applied by attempting t o  adjust the screw without loosening the lock nut, 
The material of the  screw was up t o  specff fcation, 
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Probable Cause 

The probable cause of the accident was fracture of the adjustment screw 
of the port undercarriage leg  in torsion, during adjustment by maintenance 
personnel who had neglected t o  unloosen the lock nut before the adjustment was 
made, 

Due t o  the fracture of this screw the upper and lower radius rod links 
were able t o  break i n  the wrong direction when extending,and so jammed the 
mchanismt, 

E A O  Ref: BR/171 
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ted UH - I 2  He&j,cwter9 CF PGKJ. crashed n&gg Table Mountain, 
&6, on 1 L  June 1951, DeDaPtment of T m ~ o r t  Air Services 

hn Civil AvPatf on Divf sf ono %DO& No, 51-19 

The Helicopter took off from Table Mountain on a return t r i p  to  i ts  
base, After climbing in to  wfnd to  approximately 50 feet, the a i rcraf t  turned 
t o  the l e f t ,  downwindp and flew over the ledge papallel t o  the face of the 
mountain, The ai~cloaft  was not observed t o  crash, but it was subsequently 
found i n  an inverted position, the crash having kil led the pi lot ,  

Jmestirration a Evidence 

Another p i lo t  who was operating a helicopter betwsen the same points 
and at  approximately the same tfme fotlaa that  the wind conditions shortly 
a f t e r  the accident were so turbulent that  a landing on Table Mountain was 
impossible, It was estimated tha t  the wind speed was 40 q h e  -An observer 
stated that  the wind was sometfnes so strong that he had t o  lean against it 
t o  maintain his balance* 

There was no eviaence of Illalftmc%isning of the aircPaft o r  engine, 

Pasobable C ause 

The probable cawe of this accident was loss  of control due t o  extreme 
turbulence and the a i rc ra f t  turning downwind at  an elevation of 4,900 feet  
in a 40 mph,,w$nd, , 
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Pan-hePPcan World Pwvs 911 Lockheed Constellation L4L9 afrcraft,  
,EJ-888L6, crashed en mute 511 miles of R o b e s  Ff a d ,  Liberia, 

2% 
R 

The aircraft  was en mute f m  Accw Gold Coast to  bb&s Field, 
Momovfa, L i b ~ i a  earpg%ng 31 passengezs and a crew of 9, A t  005'7 the aipcpaft 
reported its p~8iCfon wer Abidjan aad gave ETA Cape Pafmas a t  0156, A t  
8156 the aircraft repopted over Cape P h s  a t  16,500 feet  MSL on ins tmen t s  
a d  gave ETA Roberts Ffald a t  0&6, A t  0220 the aircraft  requested clearance 
to  descend, Roberts Ff efd Padfo cleared the f l f  ght t o  descend to 3,000 feet 
and advised that a t  0225 the Roberts Ffeld tower would establfsh contact 
on VW, 

A clear two-way contact was made at 0225 on U8,f ~ e / s ,  a t  which t h e  
the tower gave the f l ight  the focal w e a t h e r  and altimeter setting to  descend 
IFR over Roberts F f d d  range statfon and fndicated %kt runway 05 was i.n use, 
A t  0237 the a h r a f t  was again given loeal weather for  R o b e s  Field: cloud 
base estfaated f,OOO f set, broken, a light drizzle a d  haze, visfbflfty 3 miles, 
A t  0243 the l s d  w b d  was given as W-WHU varfable a t  7 q h g  all of these 
messages were ~ l e d g d ,  

A t  0255, 9 minutes after its ETA a t  Roberts FPd4, %he afrcraf't was heard 
calling on VHF (lf8,1 ~fe/s,), The t o w e r  replied repeating %he cal l  three times, 
Since there was no aclatowfedgenmt the tower switched ts 3270 ke/so and 
requested the afmraf't t o  give its cumeat posftfon, There was po reply to 
tbfs call,  Immediately therpeafter the Roberts Field high frequency W o -  
telephone faeflfty w%ablfehed contact advising the afll.ePatot that thsy were 
unable to read it on U8, l  &/so and that f t  should reply t o  the tower ws c a l l  
on 3270 kc/s, T h i s  message was acknowledged a t  0301, A% 0305 the a f r c ~ a f t  
again contacted Roberts Field on 32'70 kc/so, advising that the DakaP d o  
beacon was iritwfgl"ing with the Roberts F f U  radio beaeon and that they would 
"be back fn 15 minuteera, The tsorw advf sed the af~cPegt that DdtaP would 
be requested to turn off f t s  beacon (tuned off a% O W )  and this message was 
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acknowledged, A t  0315 the a i rcraf t  again called Roberts Field and the l a t t e r  
transmitted the l a t e s t  weather, The f l igh t  did. not acknowledge this trans- 
mission on 32704c/s 0 but called Roberts Field on 118,l Hc/se Roberts Field 
replied on U 8 , l  but received no acknowledgment, T h i s  incomplete, contact 
a t  0315 was the l a s t  transmission received from the aircraft ,  

A t  O4I.O emergency procedures were in i t ia ted  and a t  0515 an alert notice 
was dispatched t o  appropriate stations that  the a i rcraf t  was s t i l l  unreported 
and that  aer ia l  search would begin a t  daylight, During the day of June 22 
aer ia l  search was conducted but was not succesful i n  locating the missing 
aircraft ,  On the morning of June 23 an inhabitant of the village of Sanoye 
notified the authorities that  an a i rcraf t  had crashed into the side of a 
hill 2,4 miles west of his vfflage and that all  occqants'on board had been 
bFlled0 

Investigation and Evidence 

Investigation revealed that  the a i rcraf t  struck a t  high speed i n  a 
l a te ra l ly  level  and sl ightly descending at t i tude a t  an elevation of 1,0501e6t 
NSL, with the wing flaps, landing gear, and landing l igh t s  i n  the retracted 
position, The wreckage was distributed about a l i n e  running 1'78' magnetic 
from the point of impact, A l l  major components were found a t  the scene, and 
no evidence was found t o  indicate that  any part had become detached prior t o  
impact, An intense flash f i r e  over the entire area of wreckage distribution 
and several localized f i r e s  followed Impact, but there was no evidence of any 
inflight f i r e ,  

The propeller dome settings indicated that  all four engines were 
producing approximately the same amount of power, The cockpit instruments 
recovered were too severely damaged t o  give any rel iable indications of thei r  
readings when the crash occurred, Statements of eyewitnesses and stopped 
watches which had been worn by occupants of the aircraft indicated the  time 
of impact a s  approximately 0325, A t  this time the a i rcraf t  had about eight 
hours of fuel remaining, having departed Accra with over eleven hours of fue l  
aboard, 

A thorough review of maintenance records fo r  the a i rcraf t  reflected no 
irregulari t ies  and indicated that  the a i rcraf t  was airworthy when it departed 
Accra, 
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The weather a t  Roberts Field, available a t  Accra before the f l igh t ' s  
departure, was ceiling 3,500 t o  5,000 feet  and v i s ib i l i ty  better than 5 miles, 
A t  Cape Palmas the f l i  h t  should have been i n  the clear a t  i ts assigned 
cruising a l t i tude of 1 t ,500 feet, with 6utside temperature abdut 31° and wind 
about 80° a t  20 knots* In  the vicinity of longitude lo0 to  11' W, a rather 
extensive cunrul,o-nimbus development appears t o  have existed, with the heaviest 
rain east northeast of Roberts Field, It is  probable that  the f l igh t  flew 
into th i s  cumulo-nhbus development, resulting i n  bad s t a t i c  and heavy rain, 

In  the vicini ty of the crash, the f l igh t  was east of the l ine  of storms 
but the cloud bases were probably down to  near the hilltops, Witnesses who 
heard the a i rc ra f t  flying northerly, and then saw it flying low on a southerly 
heading just prior  t o  the crash, stated that the night was dark but no ra in  
was falling, although there had been heavy rain ear l ier  i n  the evening* 

It  was determined that  the minimum en-route al t i tude from Cape Palmas 
t o  Roberts Field, when not more than 5 miles ei ther  side of a direct  route, 
i s  4,500 feet;  when outside these limits, the W u m  alt i tude is 6,5008 feet.  
There are  no radio-navigational aids along the route, and prior  to  arriving 
within effective reception range of the Roberts Field aids, (R,R. 50 miles; 
R, Bn, 75 miles) the only means by which a f l igh t  can determine i t s  position 
under instrument conditions is dead reckoning or a ce les t ia l  f ix,  

There were no reported nxGLfum€ions of the navigational aids a t  Roberts 
Field during the t h e  the a i rc ra f t  was within range, with the exception of 
the reported interference of the D a k a r  beacon, operating on 403 kcf so No 
a i rc ra f t  was heard pwtshg over CiT near Roberts Field during the time the 
a i rc ra f t  was eqwM to smkve, although corrqSetent personnel were waiting 
and listensng far f.t, and W flwt gave no position report of any kind 
except the statenen%, WXL be back in 15 minutes". From th i s  it must be 
conclucbd that the  flSght not only failed t o  overhead the range station, but 
also never reatchd the g~~~~ &%a of Rober€s Field. 

I n  the abseme af any iadi-cations of aecharlical trouble, there i s  no 
logical. e ~ l a n a t i o n  f o ~  the captain's action i n  descending without having 
pu&tiue kno-e oP the fldg5zt8s position. I t  must be concluded, therefore, 
that hg M e  tlx3.s d'ew3en-t with Ut? dstaken belief the f l igh t ' s  position was 
such Wt he caul& &eLy ck4&3& belm the prescribed minimum altitude, 
There was MT b~ necessity far -ediate descent a s  the f l igh t  s t i l l  had 
a m p h  fuel W plrweed t o  e5thep of its alte'mates, Accra or  D a k a r ,  and weather 
a t  be ramafned abve mLnSma d w h g  the time the f l igh t  might have arrived 
a t  either point, 
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Probable Causq 

The probable cause of this accident was the action of tha Captain i n  
descending below his  en-route minimum altitude without positive identification 
of the f l i gh t a s  positiono 

Note,- A s  a consequence of this accident, Pan b r i c a n  World Airways - 
made a change i n  operating procedures and issued the following instructions 
t o  a l l  personnel concerned with African f l ights:  

Until further notice minimum instrument approach al t i tude Roberts 
Field 8,000 feet ,  Aircraft wi l l  lose al t i tude by three minute 
shuttles on the aouthwest Roberts Field range leg reporting each 
ons thousand feet,  procedure turn, and range overhead. 

Instnrment approach shall start from range overhead with visual 
and surd nZw marker indications and be executed i n  accordance 
with manual procedure with a i rcraf t  reporting inbound procedure 
turn, low cone, f i e ld  not i n  sight or missed approach, 

A8 a result of a survey of the navigational f ac i l i t i e s  a t  Roberts Field by the 
C i v i l  Aeronautics Administration subsequent t o  the accident, Pan American World 
Airwayst operation8 in to  Roberts Field were restr icted t o  VFR day operations 
onlyo I m p r o v ~ n t s  made i n  the Roberts Field f ac i l i t i e s  however resulted i n  
this restr ict ion being removed t o  the extent that  PAWA was authorized t o  
return t o  the original opqrations specifications, except that  all night opera- 
tions are t o  be i n  accordance with IFR r u l e s o  

ICAO Ref: AR/163 
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8F a m .  CF - FGP c r - I  
Harbour. B.C, on 30th June 1951. 

o r t  A i r  Se-, 
rt No. 51-2Qq 

The a i rc ra f t  took off from Ganges Island Harbour, BOG, with one 
passenger, on a charter flight.  After climbing t o  between 100 and 250 feet 
AoSeL, and immediately following a shallow right-hand turn the a i rc ra f t  
stalled, The p i l o t  was unable t o  regain control before the a i rc ra f t  struck 
the water, No casualties were incurred, The a i rc ra f t  was not recovered. 

The weather conditions were, wind-calm, sea-smooth, visibility-good. 
There was no indication of malfunctioning of the a i rc ra f t  or engine, It was 
determined that due to  the calm conditions existing a t  the timeo three 
unsuccessful talre-off attempts had been made pr ior  to  the actual take-off, 

The probable cause of t h i s  accident was the fa i lure  to  recover from a 
stall a t  l a w  altitude, 

ICRO Ref: ~~/147 
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Remblic RC-3 a i r c ra f t .  CF-EJF. crashed d u r i n ~  a ~ ~ r o a c h  t o  land 
a t  Tahtsa Iake. BOG, on 10 Julv 1951 whilst  eneaaed on a Charter f l i g h t  

Dewt , of Transrxtrt. Af r Services Branch, 
C iv i l  Aviation Division. Remrt  Noo 21-33 

Circumstances 

The a i r c r a f t  took off  from Burns Lake, B o C o  bound f o r  Tahtsa Lake, 
B ,C,, with a cargo of f r e igh t  and one $ssengero On a r r i v a l  a t  Tahtsa Lake, 
a s teep  approach t o  land was made, the p i l o t  s t a r t ing  the round-out a t  an 
estimated height of f i f t y  f e e t  above the watero After two s l i g h t  a l te ra t ions  
of course, the a i r c r a f t  struck the water and overturnedo The a f r c r a f t  was 
destroyed and the occupants received minor in jur ies*  

Inves ti aa t ion  and E v i d e n ~  

The p i lo t  held a val id  Commercial P i l o t  licence and had accumulated 
a t o t a l  of 385 hours of f lying time of which approximately 60 hours had been 
acquired on Republic S - 3  type of a i r c r a f t o  The a f r c r a f t  and engine were 
airworthy f o r  the f l i g h t  and there was no evidence of malfunctioning of the 
airframe; engine or  contmlso  The weather was good but the surface of the 
water a t  Tahtsa Lake was smooth and glassyo 

Probable Cause 

The probable cause of t h i s  accident was the f a i lu re  of the p i l o t  t o  
l eve l  off properly, due t o  glassy water conditions, a s  a consequence of 
which the a i r c r a f t  struck the water and overturnedo 

ICAO R e f  o ~ ~ / 1 5 5  
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No, 31 

A i r  Navigation and Trading C c n n m ~ ,  DH-89A aircraf t ,  E.GI;XJ. struck 
c l i f f  and crashed a t  S k e i r r i ~  near k e y  Head. Isle of Man on 

10 July 1951, MCA c iv i l  a i rcraf t  accident report MCAP 97 

Circumstances 

The a i rcraf t  was on a charter f l igh t  carrying newspapers from Blackpool, 
England t o  Jurby, Isle of Mn, When approaching the Is le  of Man i n  bad 
v i s ib i l i t y  it brushed the side of a c l i f f  and crashed in to  the sea, Only 
small fragments of the a i rc ra f t  were recovered, The pilot,  the sole occupant 
is missing belfeved killed, There was no evidence of fire. 

InvestiffatSon and Evidence 

The afrcraft was known t o  have flown t o  the Is le  of Man and back on the 
day prior  t o  the accident, Mo faul ts  were reported, The loading of the air- 
c r d t  was determined t o  be within the prescribed limits and the documentation 
of the a i rc ra f t  was i n  order, The pi lo t  had held a B licence periodioally 
since 1928 and was said t o  have a to t a l  of 10,000 hours flying, about 
6,000 hours of whi ch -re i n  Rapide a i rcraf t ,  He  was granted a ca3mnercial 
p i l o t Q s  licence in October 1950 whfch was valid un t i l  November 1951, It was 
ascertained that the p i lo t  fai led his  instrument f l i gh t  t e s t  f ive t ines  i n  
1950 and did not hold an instrument rating, In July 1949 he obtained a 
General Flight Radio Telephony Operatorts Licence (Temporary) which was valid 
unt i l  March 1950, The p i lo t  had not since renewed th i s  licence, 

Actual weather reports from Ronaldaway and Jmby and from a p i lo t  who 
flew the route a t  the tfms indicate that  below the paral lel  t h r o w  Ramsay, 
the I s le  of Man was obscured by low stratus which extended 20 miles beyond 
the eastern seaboard, Witnesses near the scene of the accident said that it 
was very foggy, The c l i f f s  near the scene of the accident were almost cer- 
tainly covered by clouds a t t h e  t h e ,  It was ascertained that  the pi lo t  was 
a t  all times fu l ly  f nfomed of the existing weather sf tua t i  on, 
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Investigation revealed that immsdiately af ter  becoraing airborne the 
pi lo t  informed Blackpool approach control by R/T that he was on course fo r  
JUPby and not Ronaldsway which was the intended destination, A t  0604 hours 
he reported to Blackpool Approach Control that he was flying a t  2,500 VFR and 
a t  0611 hours, that  he was f ly f ig  VFR abeam the Morecambe Bay light. A t  
0629 hours he informed Ronaldsway Approach Control by R/T that  his destina- 
t ion was JUT* with EoT.Ao 0645 hours and asked i f  Ronaldsway Homr was 
working, In  reply RonaSdsway Honer gave him a Qm of 07U0, The pi lo t  re- 
quested a QDM instead, which was given as 262' and acknowledged, This was 
h i s  l a s t  communication with any station. 

Investigation of the c l i f f  at S'keirrfp showed that  the aircraft  had 
struck the ground a glancing blow 255 f t ,  abave sea level  while on a heading 
of 2700 M, The port lower wing t i p  had struck a sharp-edged rock protruding 
through the b a t h e r  and bracken-covered surface and had been torn off together 
with the outer end of the port aileron, These were found ly ing near bgr, 
There were traces of silver and red dope and shreds of fabric adhering t o  the 
rock, The port propeller and port wheel had cut off the heads of the bracken 
for  a distance of 5 yards straight up the c l i f f  indicating that  the a i rc ra f t  
was i n  a clfnbing attitude of about 50' at the moment of impact, Except fo r  
a chip off a second stone i n  the immediate vicinity no other mark was visible, 
The wreckage recovered by the Coast Guard and l i f e  boat services was the 
shattered escape hatch d part of the eabin roof. Although all the recovered 
pieces cams *om a Rapide type afrcra,f% none could be identified as part of 
GAIXJ, A week la ter ,  however, a piece of the fuselage floorfng was picked 
up on the beach a t  Port %oar near baaughold Head, which was definitely estab- 
lished t o  have come from the subject aircraft;, 

Probable Cause 

The probable cause of th i s  accident was the fai lure of the pi lo t  to  
avofd r is ing ground when flying a t  a low altitude in bad vis9bili%ye 

ICAO Ref: AR/P& 



PART 11 

L i s t  of Laws aad Regulations of the Contracting States containing pro- 
visions relatimg to =Aircraft Accident Iavestigatf onme 

ai.2 Feb, 3 Decreto w0Q74: glormaa para las camunicacianes a 
efecftxarse en ocasidn de registrarse aecidenfes 
o descensos forxosos en el extr$njeroo 

2%!l Set. 30 Resoluoidn 1800/&3: lfcmnas para la mzuisi6n dg 
datos e Monnaciones sobre accidentes de aviacibne 

1 8 0 ~ ~  16 Resoluci8n 2117L48: N o m a s  referentee a hforma- 
cfones sabre aceidentecs y percances de aviacibn, 

Us! Jtmio 4 Orden del Qfa 12Q/49: Noravts paxa l a  investlgaci6n 
de accidentes de a v f a c i b  

AUSTRALIA 

A%2 -0 6 Air kvfgatfon Regulatfolss, 1947, SOB* b e  112 - Part XVI., (b@atfons made under the 
Air Iavigaticm Act 192Q-194.7) 

dEm.50 18 Procediatfento para el W o n n e  de accidentes 
(hletfn O P ~  c i a )  (Mm, 2 - See, OP-lOO), 

w 24 The Air Regulatfons PeCo 2575: Part VIII - Sec. 3- 
Accidents and Board* Inqufrg (8,3,1 - 8~3.2020)o 
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March 29 A i r  Navigation Act, Hoe 15/1950 Piiirt I, Bfr 
Navigation; Sec, 92, Power t o  provfde for  
bvest igation fgto accidentso 

Regulations coverfig accident fnvestigation of 
c i v i l  aircraft, 

COLOMBIA 

Deco 18 Law Xoo 196:: AccAdents and insurance of 
t eeMca9  personnel of c i v i l  aviation, 

March lkaual of &g;trPations - Part a;V, Sec, I, 
@,UoOa Aac%dentse 

COSTA RIGA 

Oct. 18 Ley de Aviadbn C i v i l  - Parte I. T f W o  Primero, 
Capo 2, Sec. 8:: Accfdentes (Arb* 45-47). 

Decree of &histry of Interior on accident 
bves t f  gation (Xo0 1600/%947) 0 

Septa %% B5.r lagfgatf ols Regulations Par* 22 - 
Not5ff cations case of certain a i rcraf t  
accidents * 

Jan- Departmental bgufations issued 9rg C i v i l  
Avilatiskn Depa-ent hcbudfng "Investigation 
of Accf dents*, 



Hotice to h e n  No, 58/195lr Instructians to 
be folluwed Sn the event of 'Flight Accidents". 

Ley de Aeroduticas Capb Ve- Accfdentes ;g 
Ehergencias (Arte 73-89) 

A v r U . 2 8  D6cret relatff la declaration des accidents 
dtaviatione (Bulletin de Renseignements 
Clrma 780/3$ A 

GREECE 

Jw 8 Decree relating to d e s  for prevention of air 
aavigation accidentse 

Mar 530 Decreto &he 563: Ley de Aviacibn Civil* 
Capftulo X - De 10s sinfestros aeront3uticos, 
( M e  l16BU1)e 

Marxo l4 Decreto Ma, 1212 Ley de Aerodutica: 
Cap, IV, Seeo. G m t a  - Acefdentes y 
Rnergencias ( k t  70-88) 

HONG KONG 

A5r Navigation Regulations of 1932. 
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A%. 19 The Indtian Aircraft Act, 1934 (corrected up t o  
1 November 1950) - Sec. 7 2 Powers of Governor 
General in CounciP t o  make rules for  
investigation of accidentso 

March 23 The, .hdian Aircraft Rules9 1937 (as corrected UP 
t o  1 November 1950) - Part Xs Investigation of 
Accidents (Apt; 68-77], 

August 6 A i r  Navigation Law  NO^ LJ./I939r Article 5 (h) , 

The A* Navigation (Investi gation of Accidents ) 
Regulations Noe 21, 

A i r  Navigation a d  Transport Act, MOO 400 Part 
VII, Section 60s Investigation of Accidents. 
(!his Act was amended In 1942 (Noe 10) and 
1946 (moo 231 

A i r  Navigati on Regulations (Inve s t iga t  ion of 
accidents) (Amendment - 1933 - Eo* 288 t o  
Regulation No, 21 of 1928], 

J a n e  11 Decree Law No, 3562 Rules for  A i r  Navigation - 
Chapo m1, 

April 21 lavfgatian Code, Second Par t  - A i r  Navigation. 
'Book I, Ti t le  VlIX - hvestfgation of 
Accf dents ( ~ p t  , 826-833 ) , 

LEBANON 

Jaa, I1 Adation Law: Chap, 111, Flying,, Sub, 
Chap, 2, Land- of a i rc ra f t  (Arte 39), 
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Dec, 27 Civfl A6atio-n Law (replacing Book I V  of Law 
concerning General Lhes  of Gomunicat Sons, 
Amid C-catfom, 1940) 5 Chap, XN, 
Accidents, Semch and Rescue ( A r t  o 358-341) 

mi2 Otto 18 RegSamento para Btbqueda y Salvamentq e 
Investigaci6n de AceSdentes Agrees (en vigor 
a p a r t b  del l/v%)o 

u% Septa 10 A c t  reguJ.a%frig the Investfgation of Accidents 
t o  CivU APrmaf% (Aeronaut f cal  Disasters 
Act S 522 as amended on 3% December 1937, 
s o  % ? l o  

septb 22 Qrder for  the application of paras, 8 and 9 
of B r s t o  % a d  0% PWQ 5 of B T t a  32 of the 
Aeronautical Disasters Act, (so 579), 

S e p t e  22 Order fop the applfcatfon sf par, 2 of A r t b  6 
of %he Aeronautical, Disasters Act - (s, 57%)~ 

2%!!‘z 3 a O  Lb Decree of l&n%s%ry of Water Works regard* 
Arbo in: of the Law of aviation accfdents. 

Otto 19 Decree of' the Minister of Water Works 
regarding landing of c fv i l  a i rcraf t  outside 
the designated area, and accidents* 

NEW 2J3AUm 

L%u Jw n A i r  Navigation bgula t f  ons, %933, as amended t o  
l9%, (Ibme~dmer& Noo 19 of b6/5/51 - Reg, 36 
and 3"6e replaced lqy new ~egulationsd 
Arts., 35 t o  il&, - &ves%fgation of accidentso 

Bugb 26 The CfTP%f A.gfa%fon Actp %9,!,.$o Article 8 - 
Power t o  proxide fo r  bvest igation of accidentso 
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NORWAY 

1% Dec. 7 Civil AerozautEcs Act, as amended up to  
March EL, 1949 - Chapter 11, Paro 46, 

Royal ResoPutionz - Regulations on aviation 
enacted by the Department of Defence, 
15 October 1932 asld 11 December 1936, i n  
accordance with the C i v U  Aeronautics Act 
of 7 December 9923 and the R o y a l  Resolution 
of 22 April 1932 as amended up t o  1947, 
VdII - Aircraft Accidents, 

a 19 The Indian Aircraft Acts 1934, Hoe M E I I  (as 
adopted by Pakistaa and amended up t o  1951) - 
Pare %a Bowers of Governor General in 
Council to make miles for fnvestigatioa of 
a c c f d e ~ t s ~  

&m March 23 The Indian A5.rcraf-t Rules, f 937 (as adopted 
bg P&f st- and mended up t o  19%) - 
Part X8 fnves%igatfon of accidents* 

22% Nimo 22 Cagrm-a%th Acf Blo* 168, Chapter IV - 
Powers and Duties of the Director (seeo 6 (g)) 
hvestigatf on of" AccAdents 

a% - 9  C i v i l  Aviatf on Regxilati ons - Chapter XVI:  
Afrcraft Accident hvestigatians 

A p U  29 Decree So., U ~ 5 3 %  Air gav%gatf a R e @ ; u l a t i ~  - 
Chapter VIIL 

Xarch 12 Decree r e h t h g  t o  irsvestfgatfan of c ivi l '  
aircraft  accidentso 
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L2ia A p r i l  20 R o y a l  Proclamatfon Hoe 85 regarding 
Bpplfcatf on of the Decree of 26 May 1922 
(NO, 383) ozl A&. Maxigation (ameaded up t o  
~ 9 4 6 ) ~  Baro 28 - k re la t f ig  t o  Eotiffcs- 
t i oa  of &craft aecfdents, 

z12!i!2 Dee, 21  A* Havfgatfon Law - F h s t  Part, Tit le  I - 
Chap, 11: Ar%feles 22-26, 

u%! June 1 A$r Navf ga%%cm ( ~ c c f  dents), 

1 s  w 21 Avfatfon Act6 EoO 16 - ~r%f cle 10: hvea t iga t im  
of Accf den%s 

Dee, 30 The A i r  IJadgatfan Regulations, Boo 0 0 7 ,  1950 
[came h t o  speratfon an the lsto pT- 1950) 
as amended by S~hed6l.e~ of Amendment No, 1023/ 
1950; Amembent (Boo 2) 22%5/~9P and 
bendmen% (Hoe 3) NoQ 2&8/l950, chapter 290 
hves%fgaticm of AecSdents (Reg, 29.1 - 29,7). 

The Afpcrafk @reek and Sdvage) Order lo, 13& 

The A i r  Navigation &ders 1949 (So 1, Hoe 491, as 
amended by So%, go, 563, 3.950 md SOX, NO, 319, 
19% s A r b ,  68 - AmUsatf on of accfdewt 
regufatfms t o  air@- belongbag t o  or employed 
5n $he sem3.ce of &s MajesQ, 
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&.%El Nov, 2rt, The C j l v i l  Aviation Act, 1949 (a2 & I3 Geo. 6. 
Gh, 671% Part I1 - Section 10 - Investigation 
sf Acddentse 

The G f f l  Aviation (Investigation of ~ c c i d e n t s  ) 
Regulations, S-I, No, 563. Came fato operattag 
ma l . / l ~ , / 5 L  

UNITED KINGDOM COLONTES 

Section 18 of Bart I1 - hvestigation of Accfdents of the C i v i l  Aviatfoa 
Act, 1949 (3.2 & 13 Gee, 6,  Ch, 57) applies t o  the undermentioned Colonies 
by v5.rtue of the Colonfa% A f r  Navigatf 0% (8pplfcatiai of Acts) Qrder, 1937. 

Aden (Golcmy and &.s%ec.tora.&e) 
E3abmas 
Igapbados 
Baml%ohd 

am3 Bapo&ectorate 

85 

Islaads a d  Depeni3encfes 
raj i 
Gambia (Colony and &o%ec=borate) 
G % b r d t a r  
GELbsx46 ad Elbiee Isband% G o l ~  
Gold Coast - 

a) G a l q  
b) A s h t i  
c )  Norbhert~la Territories 
d) fblogoland mder British bada teb  "" Ky 

&tmafca b c l n d h g  Turks md Cafcos Islands and the C w  ~ s l d s )  
Kenya ( C o l q  imd &stectorate) 
Leeward Is%a%ld~ 

An%%gua 
&n%serra% 
St, ~ L s % o p h e r  and Eev5.a 
Vfrgb a r s ~ ~ .  



Malta 
Meruritius 
lBigerfa 

a) Coloqy 
b) Protectorate 
c )  Caneroons u n d e ~  k f t f s h  MmdaLe, 

JEorth Borneo 
&rthern Rhodesia 
Epsaland Frotectorate 
S t  o Helena and Ascensian 
Saxawak 
Settlements of P e m g  and Malacca 
Seychelles 
S i e m  Leone (Colony'and Protectorate) 
Sfigapore 
&m&Lî Sand Probctorate 
Sw6tz;ifm 
Tangargrika Tersgtory 
Trinidad and Tobago 
Uganda Protectorate 
WLmhwd Islands 

DaanSn%ca 
Grenada 
St, Lucfa 
S t o  Vicen*, 

Zanz%bar Fkotectorate, 

GOLD COAST 

B&~craf-t, (~cs5den-b) Regulatf ons, l o o  5 of 1937. 
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1928 ;Tune 22 A i r  Navfgation (~ccident ) Regulations 

mGERIQ 

o c t i 7  Lircraft (Accident) Regulatf ons, Bo. 33f 36. 

u@ The Air Xavigatfcm (kcfdent) Regubtions 
( G J ~  1Tl,/48)0 

s m  LEO= 

1938 June 13 ~f .c r& (~ccfdent ) Rules (goo 17/1938)* 

1933 June 30 A i r  Ifwigatfa (hvesti  ation of ~ccfdents) 
aspruation~, (G.E. 93,733.) - 



9 0  Octo 26 A* Navigation (Inves ti gatf on of ~ccidents  ) 
Regulations 1940 (revokbg A i r  avfgatfon 
Regulatf ans ( ~ c c ~ d e n t s  ) , I931 1 as amended 
an 16 A u g u s t  3.948, GeEe 139/480 

A i r  Navigation (~nvestfgatfon of ~ccidents)  " 
(hndment) Ftegulations 1948 ( ~ e ~ o  139/1c8)e 

h s t i g a t i o n  of Accidents Regulations 
( ~ a ~ l o  43,/37)e 

UBXJXD STA'IES OF AMERICA 

&T-U~~CS Ace - Title M I  (Afr 
Safety) 0 

Civ39 Aeromt%cs Boa& 2 Organfmtf onal 
Regulations Par% 3@ - Descrfptf on of 
Functfons z Cmse  euld Method by which 
h e t f o n s  ape channeled: Scope and contents 
of documents g 

Park 3W02. b c t i  ons of O f f  ices and 
Bureatlxs 

(d) (2) The Accident Investfgatian 
D i v i s i o n  

(3) The Accfdent Analysis 
Division, 

Cfvil hir Ftegulati ons - Part  62, Notfce 
and Reporte of AfPcraft Accfdents and 
miss ing  Aircrafte 

Econdc  Regulations - Part 303 - Rules of 
Practfce in ajircraft accident tnquirieso 
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UNITED STAm CIF AMERICA (.Contd. ) 
- .  

3-99 septa 15 Eeonauic Regulations - Part 311 - Disclosure 
of a i rcraf t  bmestigation information. 

9 June 3. Decree relating t o  air nav5gationt IV,Art, 28 - 
h s t f g a t i o n  of Accfdents. 



MISCEUANEOE PUBLICATIOMS AND REF'ORS 

S C  IDENT STATISTICS 

St&% &f d lnalysf s of Civil IfPc~af"t Accidents qnd e a ~ a a l t i e s  19490 
Deparbent of C i v i l  Avfati on, 

S t m a r y  of' Accident and Incident Reports Ma~ch 19-Au~ust 19300 
Department of CiprfP A r b t i  on, 

Sunrma~g sf Accident and Incident TCeporbs September 195bFebml'~r 1951, 
Department of Ci.ofP AvEati on, 
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Infusion of Safety into beronauticaf Engineering Curriculsr by Jerame 
Xaderer, 
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Modley , 

Safety Survey of Pacific Coast Avfstfoa Industry by W,L, Lewiso 
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Hovering Aircraft by D o H o  Kaplan, 

A study of Sepious end Fatal Accident Records during 1939 and 194.0, 
M,S, Civil Aeronautics Adminfs%~atSon, 

Evalmtf on of' Flight Fire  Protectf on Means for  Inaccessible Aircraft 
Baggage conqrsrtments by LOB, AsadourSan, Civil Aeronautics Administration, 

The Development of the CBB-NRI= Flight Rscorder, UoSo Civil Aeronaut$cs 
ddmfnistration, 

A study of the Semnf-amu~b Instnaasnt Check for  Airline Pilots, US. 
Civil Aeronautics Administpationo 
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Accident Prevention Bulletins (series 1951) Noso 1-6 inclusive, The 
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Fire News (1951) Monthly; Bulleths (1951) Nos, 56&79; Special Aircraft 
Accident Bulletins (1951) nos, 1-12; Special Airport Fire Bulletins (1951) 
Nos, L-5, National Fire Protection Association Interaational, COmmft-e on 
Aviation and Airport Ffre Protection. 

Accident Prevention Bulletins (Serfes 1951) Noso L300 Flight; h f e t ~  
Foundation, 

MISCELUlEOW EXTICACTS RE ACCIDENT FBEVEXIIOIB 

Expansion of" Gasoline 

L f b  most things, gasoline expands with rising temperatureo Remember 
this when refusling ground equipment, Do not fill  tanhs brim full, partic- 
larly when the equfpasent may stand several horns before being used, Ten 
gallons of gasoline in a tank f i l l ed  with cool fuel may expand as much as a 
quart if left standing i n  the sun, Overflowing gasoline is not only waste- 
ful, but a fire hazard, Leave a l i t t l e  poam for  expansion, 

Ithe& Pilot and Buss Control Tower 

Pat and Mike worked i n  a large machine shopo One day, Pat was oiling 
a huge fly wheel, It muat have been twenty-five feet  i n  diameter . . . . . . . . . 
t ~ n d o u s .  Sawone called his name and Pat looked away, In that instant, 
his sleeve mug= in the wheel and he was whipped off his feet, Round and 
round he whirled, whfle Mike stood by, speechless, fiozen with horror, 
Suddenly he j m p d  into action and pulled the switch, The wheel slowly 
stoppedo Mke rushed over to Pat and said, nSpeak t o  ne, Pat, speak t o  
mego - *Why should I?" groansd Pat, "1 passed you a dozen times and you 
didnDt speak t o  

Blowfw Snow 

Falling snow does tr icks wfeh ~ i s i b f f f t y ~  Snow may f a l l  at a moderate 
angle a t  some distance above the ground so that a pilot has %he entire 



134 ICAO Circular 2+AN/23. 

airfield i n  view as he comes in for a landing, Rs %er approaches the p m d ,  
homer,  the pilot enbps an area where %he snow is no longer YaPllng, but 
is being blown along parallel t o  the gpsund, T h i s  hyer of air has a much 
heavier concerrtration of snowfbkes, and the pilo% m y  find himsex in zero- 
zero vieibiUty0 

Snow showers m y  LbfsPo cause sudden changes i n  visibilfP;go It i s  smart 
for the pilot  t o  pull  up a d  go around again ff he h a e s  cordact KPth the 
ground, even %hough he may be aPmomrP, dam, If %he piPo% loses contact with 
the ground, conditions c~u9LC1 be no worse on a second or %him3 %pg, and the 
chances a m  he canhiPlaper5cd of b p m e d v i s 2 b i l f t y d c a o 3 s  in  safely 
the second timeo 

Ffre in %he Air 

The best f i r e  fightfig for eempLanes is preventive maintenance, Fuel 
lfnes and ignition eyatems should be inspected frequently and be kept in  the 
best of condition, Most fires in flight result fram poor laahtenance or from 
camleas dispoadl of mstches and cfgam%tes by 8380kereso 

m-kfPfSncr poisons 

Flight Safety Founda%isla f s warning crop d w e r s  Pthat as l i t t l e  as 
.012 of a gram (a fraction of the weight of" a penny postcard) is a fatal dose 
of organic - phosphate insec%icfdeo h d d a m %  spp%ons of this Idad of 
poisoning ares excessive saliva and %ear %omm.tion, p~aspimtion, nausea, 
vamiting, dbmhea9 etcoe &Plidob ia atl.opbeo Call a dodor, Exheme 
care is mctxnrnended fn h n d U ~ g  aucR bug-killing pofeons, even when they are 
o w  in  c ~ r c f a l  c o n c e n ~ ~ ~ f c m o  

It ' s mo&b attitude 

The idea that  "it c w ~ t  happen t o  mem causes most, accidentso The 
pilot who has never had an acofderrt begins t o  feel  that he is immune and that 
he can take a chance now and %heno 

The accidest repeater feels %hat hfs accidents are the other fellow's 
fault or tha t  he is d u e k y o  The %&h is that  he may be f k ~ t  plain lazy 
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and w o n a t  take the trotible t o  follow the d e e r  whfch experience has shown 
t o  be necessary, Others are in  a humy m would rather think about last 
nightus da%e, or just dono% thin%, 

Ignorance may cause accidents wbna  pilot OP mechanic is af'mid or 
ashamed t o  ask an old t ines for  advice, hybe they fee l  beUtPl1edt.o admit 
%ha% someone else might know mom than they do, 

I t g s  a good idea t o  sit down and ma%e a list of all the things t h a t  you 
need t o  do t o  be a ler t  pilot, Check up on your pmficiency, your tendency 
t o  daydream in flight, and how cm&'tiUy you make preflight, checks, Donut be 
an accf dent going sogrewfiere t o  happen! 

kintenance an8 operathg requirements should be consistent with average 
hunm effort,  abfU%y and attitude (If a bolt CAN be fnstaLfed fa. reverse, it 
i s o m  a mattep of tfms bef o m  1% WILt 'be) . 

Design t o  encounter wfth safety tihe effects of' n&ural phenomena, 

Design t o  give scctfpants reasonable assurance of' pmbction in accidents 
canaidered t o  be sUPBfvabPe, 

Eternal vigilance f s %he price of bd'e%yo 

Old nm gravity w o r k s  2l; home a day, evew 

Learn from %he pnieotdces of &hem9 yay ma0% lfve long enough t o  
them yomseX, 

P~operly trained emp%oyeee and good atzpemision are a team the,% can 
make operati ons safe, 
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VISIBIUTY AND WINBSHIELZ) WIm - BY All BIRLIEE PIWT 

%EJQ one seems t o  ha.ve given much thought %o rain and its effect on visi- 
bilfty, and this is growing more a d  mape import& as the a f r lbe r s  begin t o  
land faster an8 fashere A m  clearance fn even light rain is ridiculous. 

.It is interesting t o  note %ha$ i f  th6 afrphnees spsed doubles, landing 
i n a rafn, the wfndehie%i$ Mts  twfce as much mfn and 'hits f t  four tfnes as 
hard, 

aPou how, the observer i n  the tower will look across the f ie ld  t o  sane 
object and he w i l l  of'ffcially report that %he visibfPi%y is two mileso I 
wonder wha% he would mport i f  someone tuprred a f i r e  hose on his window! 

*In most of OW a i r  %msporta  the low visfbilfty is buit ino We have 
a faucy obscura t fo~ l  device called the W h i e l d  wfpea~, When you use one of 
then in  a rain all you can see is yom finish, There also is no system for 
cleaning the fng(erfaces, The rubber blades sit out i n  the sun and weather and 
are subject t o  e x t h  v8bpfa%im~ of t ~ m t u ~ e .  The rubber goes bad i n  a 
Pew days. Some of our blades have nut been replaced since the shfps were put 
into service, 

*I came in last night with agr ship - A t  is easiez t o  came i n  with it 
than without it, although while Airwags Traffic Control was holding 13ls a t  
9,000 feet fa the -- excuesle the word please - cbellyu of a. thunderstarm, 
them were times when I thought that the airpfner waa going $0 abandon me - 
I came i n  Past night for a h a n g  i n  a rain and abucbu for  the afr Wi36 

rough, I t m e d  on the whtltshield wfper aBd alf it did was t o  spread the 
spbshes, The mway was bhck and wet and so invfsfbh anyway9 brrt %he ruk 
m y  lights gleaned up brightily. A s  a result of the changfng m h c t i o o 8  of 
the sheets of water on the windshield, the runway lights j q m d  and danced 
and bobbled aboub. The co-pilot and the f l f w  engfaeer c d d  see nathing 
shead, Ple, Iom cockeyed and I can bring witnesses, I have e good SO degrees 
-Is of ~ i s imo F o r t ~ t e l ~ ,  OW Y.WIXIKLY, the f i rs% ~ r t  of it9 lap  OW 
the loading platform wfeh a n  its Ifghes, an8 so, t o  make a long story short, I 
steered for  the jumble of prancing runway.lfgh%s by the use of my right eye 
and I judged how t o  level err% by w h a t  seeped into the comer of my l e f t  
eye . . . (Reproduced by co+eeay of F U ~ M  ~ a f i t y  ~ounciati on). 
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PART IV 

ILiUDING BBD TAKIEG-WF OF AIRCRAFT IPJ BAD WEaTHER 

(Secretariat Note: - The following resprint of the United 
Kingdam Report "Landing and Takfng-Orf of Aircraft in 
Bad Weather" aad the camments on this Repart, by the 
Ministry of C i v i l  Aviation, United Kingdam,are repro- 
duced for  information only and do not necessarQy re- 
present the views of ICAO i n  any of the matters quoted.) 

The M i n i s t r y  sf Civil Aviation, United Engdom, has kindly permitted 
reproduction of the nBrabazon Reportn i n  this Circular and has provided the 
following statanent o° 

@In November, 1950, the Ministry of C iv i l  Aviation i n  the United 
Kingdom invited Lord Brabaaon of Tara, t o  undertake an inquiry into the 
relevant responsibilit ies of the captain of an aircraft ,  the operator and 
the aerodrome authority in-daefbing whether an-aircraft can,safely land at, 
or  take-off frm, an aetrodramn! in bad weather conditions, Lard Bmbazon 
was pleased t o  accept this imi t a t i on  and the report of his inquiry is 
reproduced herein, 

The Mfnfstry stated i n  the House of Lords on 13th February 1951,tKat the 
Govement accepted the report i n  principle, including the main recomrrresnda- 
t ion that the operator and not the State should continue t o  be responsible 
fo r  establishing weather minima t o  be observed by pilots  of' a i rc ra f t  landing 
a t  and taking off from aerodramss, 

The Ministry of Civil Aviation has subsequently campleted a more 
detailed examination of the Report which has resulted i n  the followi&: 
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(a) Acceptance of the reccomnsndations in the Repopt i n  paragraphs: 

(b) The mcwbsur8ment of Lhrnmy Visual Range is  being undertaken 
a t  the majority of aerodrcanes i n  tke United Kingdom and the informrrtion 
is  being passed t o  pilots,  After some further experience which is 
necessary t o  ensure that  this gives a reasonably accurate measurement 
of the v i s fb i l i ty  the pi lo t  w i l l .  experience when landing, it i s  our 
intention 60 require the operator t o  s ta te  hfs weather minima i n  terms 
of Runwag V i s u a l  Range and Crf t ical  Height, 

(c) The mcamms&tion that all operators? weather minima should 
be off ic ia l ly  approved by the Ministry has not been accepted as such 
a step would on ly  be considered necessary if we had reason t o  believe 
that U , L  operators were not adequately f u l f i l l i n g  tbbir  responsibilit ies 
i n  laying down suitable minjima, 

(d) Operators w i l l  not bts required t o  state circling mi- i n  
terms of ceiling and Runwas V i s u a l  Range, they m y  do so if they wish, 
but a technical study has shown that circling minima can be adequately 
covered i n  terms of c r i t i c a l  height and Runmy: Visual Range, 

(e) Other detafls  are still under examination, * 
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LANDING AND TAKING-OFF 

OF AIRCRAFT 

I N  BAD WEATHER 

being the  Report 

of t h e  Inquiry  i n t o  t h e  r e l a t i v e  r e s p o n s i b i l i t i e s  of t h e  

capta in  of an a i r c r a f t ,  t h e  operator  and t h e  

aerodrome a u t h o r i t y  i n  deciding whether 

an a i r c r a f t  can safely land a t ,  o r  

take-off from, ap aerodrome i n  

bad weather condit ions 

Presented by t h e  Minis ter  of C i v i l  Aviation t o  Parl iament 
by Command of H i s  Majesty 

February 1951 
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To the Rfght Honourable LORD PAKEW, 
Minister of Civil  Aviation, 

MR Lrn MINISTER, 

I have the honow t o  present the foPlowfng report on the subject which 
you invited me t o  e d n e ,  

INTRrnET ION 

1, The t e r n  of mf e~ence  of the inqui~g which you asked me 
t o  undertake toem t o  exmine the relative mpogsibilit ies of the captain of 
an aircraft ,  the opePator a& %he aerodrome authoety  i n  deciding whether an 
a i rc ra f t  can safely fand a%, or %&e-off from, an aerodrone i n  bad weather 
conditions * 

2 a In rqy examination of th i s  mstter,I turned f o r  help and 
guidance t o  my fellow members of the A i r  Safety Board - LUtr Chief Marshal 
S i r  Frederick B a r N E l ,  PPofessor A,&* H a l l ,  Dro Lo Baimtow and A ~ P  Con- 
modore F,Ro Banks - f o r  whose wisdom and general knowledge on all air prob- 
lems I have a very profound respect, In adat ion,  I Fnvited Capbin Blderson 
to  be with us0 A distinguished pilot  of BOAC and a member of the Air Regis- 
t ra t ion Board, he was indeed a -very agreeable a l l y  i n  my task, I am indeed 
grateful fop the patient considepation involving long hours that  they have 
given t o  the subject under mvieu and am gratified that  unanimously they 
subscribe t o  the report I have the honour t o  submit t o  you, 

3 0 I have held ten meetings a& have obtained infopmation and 
he& expressions of opinion from bo%h national and international o~ganisa- 
tions, including the airline Corporations, charter companiesg the Inter- 
national Civil Aviation Organisation, the Inte~natfonal  B f r  Transport 
Association, tihe British Air Line U o L s  Association, the Guild of UP Pflots 
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and Air Navigatpm of the British Empire, the h s o e f a t i m  of Supervisory Staffs  
Executives anit Technicians, the Ministry of Civil Aviation, the Ah-Ministry 
&teorological Office, and the Ministry of Supply, These organisations and 
witnesses are l i s t ed  in Appendix A, 

The following is a s v  of my main conclusions: 

(a) ( i )  In no circumstances should an aerodrome be closed 
against emergency (paragraph 3.0) , 

( i i )  Where a runway is unserviceable, e,g, due t o  a 
terqorarjr obstmction, the aerodrome authority should inform 
pi lo ts  that  the mway is closed (fimag~aph 29), 

( i i i )  Whem the aeroBPom authority is unable t o  provide 
the safety and rescue services notified as being available, 
p i lo ts  should be Informed of the situation and the reasons fo r  
it (paragraph 30). 

(b) (f)  Arrangements should be made f o r  the masu~ement of 
*runway visual ranget8* at  aerodrames in the United Kingdom when 
v i s ib i l i ty  falls below one nautical mile (paragraph 22), 

( i f )  By day, the pullway lighting system should be switched 
on when v i s ib i f i ty  f a l l s  below one nautical mile or  a t  higher 
v i s ib i l i t i e s  when requested by a p i lo t  (paragraph 20) . 

( i i i )  Contracting States t o  the hternational  Civil  Aviation 
Organisation should be imi t ed  t o  take parallel action (para- 
graph 23) 0 

(c) (5) The existing p~ocedure by &dch the operator of a i ~  
cra f t  registered i n  the United Kfigdom is hefd responsible for 
the establishment of weather minima should be retained but such 
minima should be subject t o  State approval (paragraphs 31 and 
33) 0 

- - 

* "Runway visual rangen is defined as the distance a t  vhich a p i lo t  can 
differentiate between the runway and the adjacent surface area, 



( i i )  The operator of a i rc ra f t  not registered i n  the United 
Kingdom but which operate t o  United Kingdom aerodrames shotiLd be 
required t o  have his mi* appxaved by his State authority and 
notif fed t o  your Department (pamagraph 33) , 

(d) (1) When a precision o r  ruavay approach aid is utilfsed, 
weather minima should be stated i n  terms of ncr i t i ca l  heighta* 
and runway visual range (paragraph 25) 

( i f )  In the case of an appruach on which the a i rc ra f t  re- 
quires t o  c i rc le  visually, minima should be prescribed i n  t e r n  
of noeilingn** v i s ib i l i ty  and mway visual range (paragraph 25). 

( i i i )  FOP take-off, minima should be stated in tsm of 
runway visual range and, as  necessary, ceiling (paragraph 261, 

(iv) The operator of a non-scheduled service should conform 
t o  the general procedure outlined at  ( i) ,  ( i i )  and ( i i i )  above, 
i n  so far as it i s  pract$cable (paragraph 34) , 

(v) Contracting States t o  the International Civil Aviation 
OPgankatfon shodd be invited t o  arrange that  the i r  operators 
s ta te  mininvl in l ike  %ems 27); 

( e )  The operator should continue t o  be held responsible f o r  
ensuring that  his pi lo ts  abide by the minima establishedo It is 
extremely important that he also take all practicable steps t o  assure 
pi lo ts  tha t  a diversion w i l l  not"be held t o  indicate a lack of profes- 
sional abi l i ty  (paragpaphs 36 and 37'll, 

(f) No change should be made to the existing provision by which 
the State can take action i n  the event of a violation of minima, The 
system proposed w i l l  permit this power t o  be used more effectively and, 
i n  this m g d ,  the aerodrome authority shorzld report t o  the Ministry 
any take-off OP landing made below the Punway visual range minimum f o r  
the company concerned (pa~apeph 361, 

* "Critical. Heighta is defined as the height below which it would be im- 
practicable t o  carry out an wershoot with ad-ta ter ra in  clearance* 

"Ceilingn is defined as the height of %he base of the lowest cloud 
covering mom than half the sky, 
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5 @ Emerging out of my inquiries, I add cePeain recommendations 
which I f e e l  would be helpful, towards fmther  safety, BEs they are outside ny 
immediate terms of reference, I append them under separate head: 

(a) A Fido equipment should be available as an emergency aid at  
one aer0-m in the U n i t e d  Kingdom and there should also be available, 
a t  that  aePodlPoIIM, a comprehensive system of aids t o  f r s t m n t  approach, 
Manston Aerodrome, the s i t e  of the existing FXao installbation, is a t  
present deficient i n  fahis l a t t e r  respect 15). 

(b) Action t o  install daylight runway m84i"kings should be 
expedited (pwagraph 20) . 

(c) Further %ri d s  of runway lighting, installations shoufd also 
be expedited (pwagpaph 24) , 

6, During the last decade, and particularly duping %he war 
years, the development and use of both airborne and ground aids t o  f ac i l i t a t e  
the navigation of a,hcPa%t has meant that the dangers of en route f l i gh t  in 
instrument conditions w e  no longer cr i t ica l ,  Although co~lrpaPable progress 
has been made i n  %he technique of safe ins tmmnt  approaches, no equipment 
o r  combination of eq-nwnts is yet available which meets the ~aquimments 
of safe i n s t m n t  landing, SimfLa~ considerations apply t o  i n s t ~ u ~ l ~ e n t  
tde-off  but the limiting weather conditions in this caseam of a lower 
order, However, certain mfninnrm we at he^ conditions must prevail in each 
case i f  a seasonable standard bf safety is t o  be achfoved, 

Definition of Weather Minima 

7, Me teorologSca1 minima are defined bgthe Internatirmal Civil 
Aviation Organisatfon and in perapraph 13 of Article 17 of the A i r  Navigation 
fbeder, 1949, as arnended, as "the minirmrm heights of cloud bass and mhhum 
values of v i s ib i l i ty  prescribed f o r  the purpose of determining the usability 
of an aerodrome ei ther f o r  take-off or  landingma Normally, separate values 
are given fo r  eachp the l a t t e r  value being the higher, Throughout th i s  
report, I propose t o  uae the term uweathe~ m i n i m w  instead of "neteorological 
minimaw 
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niw D e t m  The Factors GDver 

8 , The object of weather mirxkm is t o  achieve safety fo r  air- 
craf t  operating in to  or  out of aerodromes by relat ing a i rcraf t  performance i n  
its broadest sense t o  weather conditionso The need fo r  some form of limita- 
t ion upon operations is unanimously agreed but the exact degree of restr ict ion 
and the authority who should be held primarily responsible has not been f ina l ly  
resolved i n t e r n a t i o d y ,  Although the ~espons ib i l i ty  of the operator fo r  
the  supervision and safety of his operations is  ~ecognfsed, the State cannot 
disregard the onus which r e s t s  upon it fo r  the general: conduct of aviation i n  
and over its terr i tory  and of i ts  national operators overseas, 

go The diff iculty of reaching a generally acceptable solution 
is further complicated by the number and nature of the factors involved and 
the impracticability of translating the effect of each in to  an exact numerical 
value, The experience of different agencies (eogo the State and the operator) 
must be ut i l i sed i n  evaluating the factors i n  so far a s  it i s  possible so t o  
do, The broad cr i t e r ia  which, when combined, form the yardstick upon which 
weather minim must be based are:- 

(a) Performance of the  aircraft ,  

(b) Instrument flying proficiency of the pilot,  

(c) Characteristics of the aerodrome including surrounding 
t o p o ~ a p h ~  3 

(d) Approach or take-off aids used (a, go radio and/or l ights) ,  

CURRENT CONCEPTS OF mTm mNIMA 

The International S t a d d s  

10, The imposition of weather minima has been the subject of 
discussion by the Operations Division of the International Civil Aviation 
Organisation and the  resulting recommendations have been incorporated a s  
standards i n  h e x  6 t o  the Convention on International Civil Aviation "Opera- 
t ion of Aircraft on Scheduled International Ilf. Services* which became 
effective on the  1st January, 1950, Since the adoption of this Annex, certain 
amendments t o  the  standards have been recammended by the 3rd session of the 
Divf sion, As these arqeadments have now been adopted by the Council of ICAO, 
they have been incorporated i n  the excerpt from the  Tnte~national standards 
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l i s t ed  a t  Appendix B, In  short, the international standards require an 
operator t o  establish weather minim and t o  l is t  these minima i n  his Opera- 
t ions Manual, A t  the same time they neither require, nor deny the  r ight  of, 
a State t o  establish minima fo r  the aerodromes under i ts  authority, but, i n  
circumstances where a State establishes suchlfimitations, the mfnfna establish- 
sd by an operator must not be lower than these values except where approved 
by the %ateY d further standard requires a Sta te  t o  maintain an aerodrome 
and its f a c i l i t i e s  continuously available fo r  f l igh t  operations irrespective 
of weather conditions, The purpose of this standard is  t o  provide f o r  the 
a i rcraf t  which, being i n  emergency, must be permitted t o  attempt a landing 
although, by so doing, i ts  weather minima, however established, w i l l  be 
infringed, This i s  a principle which has my entire support, 

U, The standards contained i n  Appendix B are applicable t o  
International Scheduled Services, Although an equivalent standard of safety 
i s  required of non-scheduled services, ICAO has taken account of the fmprac- 
t icabf l i ty  of operators of such services establishing weather minima for  all 
aerodromes which they may use, The inherent f lu id i ty  of non-scheduled 
operations has been recognised by the Orgdsa t ion  and operators are  accord- 
ingly made pesponsible fo r  stating i n  thei r  Operations Manuals the principles 
upon which weather min ima should be based, Before proceeding on a f l ight ,  
it is  ap i lo tasdu ty ,  with due regard t o  these principles,.to evaluate minima 
for  the aerodromes in to  and out of which he intends t o  operate, T h i s  
constitutes the only difference between the standards fo r  international 
scheduled services and those proposed fop no-scheduled services, 

12, In order t o  give effect t o  the standards contained i n  
Annex 6 to  the Convention on International Civil Aviation, and i n  anticipation 
of the introduction of parallel requirements POP non-scheduled operations, 
certain additions were introduced on the 15th April, 1950 t o  the then edsti;lg 
code of legislat ion by the Air Navigation (hendment) Order, 1950, The 
further provisions specifically dealing with weather minfma a re  l i s t ed  i n  
Appendix C, I am informed that United Kingdom policy tends t o  s t ress  the 
rights, and therefore the duties, of the operator fo r  weather mfnirna and 
t h i s  i s  indicated i n  the requirements which have been established, A t  present, 
the United gingdom does not establish weather minima fo r  i t s  aerodromes, but 
places a responsibility upon i ts  operators so t o  do, However, although these 
limitations are  not subject t o  Sta te  approval, the provisions are so written 
that they a re  infringed where a violation of minim occurs, It i s  t o  be 
noted that  the requirements are only effective i n  so far as  operators of 
aircraft  registered i n  the United nngdom are  concerned, T h i s  practice gives 



effect t o  the view held by the United ICingdom that the State of Registry of 
a company, rather than the State overflown, should be held responsible fo r  
i ts  safety standards, 

Practices of other States 

13 o The lack of in-termtioral agreement as  t o  the division of 
responsibility between the State and the operator for the establishment of 
weather minims indicated that  there would be value i n  studying the practices 
adopted by other States, A comparison of certain of these national. policies, 
all of which are i n  conformity with the international standards, i s  given i n  
surmnasised form under three main heads a t  Appendix D o  Ex;Ftmination of this 
information demonstrates that  the current practice of the United Kingdom by 
which the operator f s held primarily responsible i s  a t  one extreme, that  of 
the majority of States who themselves accept major responsibility i s  a t  the 
other, with that  of a few S a t e s  fal l ing somewhere between, fbreover, it 
may be concluded fromthe evidence I have heard that  none of these concepts 
has been adopted without some national disagreement and all are s t i l l  
subject t o  opposition, 

DURATION OF PROBLEM 

140 The need t o  establish, and ensure compliance with, weather 
ninima arises from the f ac t  that  there i s  no a id  or combination of aids as  
yet i n  use which w i l l  permit a landing or take-off t o  be carried out safely 
by instruments aloneo Moreover, the information which I have received from 
witnesses indicates that the safe landing or  take-off of c iv i l  a i rcraf t  as  
a normal practice i n  such conditions w i l l  be impracticable fo r  many years t o  
come, It is, of course, possible t o  cause a temporary improvement i n  condi- 
t ions by the use of Fido and so permit an a i rcraf t  t o  make a safe landing, 
However, the present capital and high nurnfng cost of such an instal lat ion 
precludes i t s  use as  an aid a t  a l l  aerodromes., 

Fido - 
15 o I fee l  I should here place on record the opinions which 

were expressed t o  me on the subdect of Fido, There was general agreement 
that  a Fido equipment should be available as an emergency aid a t  some aero- 
drome i n  the United Kingdom and that  t h i s  aerodrome should be equipped with 
modern aids t o  instrument approach, %ston Aerodrome, the s i t e  of the 
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current installation, i s  t o  some extent deficient in t h i s  l a t t e r  respect, 
I agree that  it is  essential t o  have the necessary aids t o  instnunent approach 
installed a t  an aerodrome where Fido i s  available i f  the service provided 
by the equipment i s  t o  be ut i l ised t o  the full, 

TERMS IN WHICH WEATHEFi MINIM SHOULD BE STATED 

Eleaknesses of the hesen t  S v s t a  

I.bO In  accordance with statutory requirements, weather minima 
are defined by British operators i n  terms of cloud base and vis ib i l i ty ,  In  
the case of cloud base, an immediate diff iculty arises i n  t h a t  there i s  no 
indication a s  t o  the cloud amount which should be used a s  a basis, The 
Met eorologicdl Off ice, i n  accordance w i t h  international agreement, reports 
the amount of cloud coverage i n  terms of eighths and certain operators re la te  
the cloud height which they establish a s  ~&nirmrm t o  eight-eighths, i ,e ,  
complete cloud coverage, The view can therefore be taken that  any cloud 
below the minirmrm height stated can be ignored provided it i s  broken cloud. 
In practice, however, pi lots  judge conditions on an approach t o  landing 
purely by reference t o  the slant range they can see ahead of them, a factor 
which is  not direct ly related t o  the amollnt of cloud, 

17 The diff iculty which i s  present i n  respect of the cloud 
height minimum factor i s  of l i t t l e  significance i n  comparison with that  
which ar ises  a s  regards vis ib i l i ty ,  The Meteorological Office, again i n  
accordance with international agreement, defines v i s ib i l i ty  as the distance 
a t  which a f a i r l y  large dark object can be recognised fur  what it is when 
seen against the horizon sky ae background, By night, the measurement is 
made by reference t o  l ights  of known candlepower and from the information 
obtained an equivalent daylight v i s ib i l i ty  is calculated, i ,e ,  the v i s ib i l i ty  
which would exist i n  the same conditions by day, Instructions are given a s  
t o  the time a t  which these meaauresnents are t o  be taken and these are promul- 
gated i n  paragraph 4,6 Part I1 - Meteoroloa of the liir Pilot,  In  brief, 
the meteorological officer i s  held responsible for  supplying hourly or half- 
hourly weather reports t o  Bir Traffic Control fo r  subsequent transmission t o  
a i rcraf t  and additionally, i n  low vis ibi l i t ies ,  fo r  intermediate reports 
where significant changes occur, 

18, It i s  essential i n  low v i s ib i l i t i e s  that  a pi lot  be given 
accurate information of the weather conditions which w i l l  prevail during his 
take-off or approach and landing, but it is  i n  these very conditions that  



meteorological measurements may be at variance with a p i l o t s s  assessment. 
Rro main characteristics of fog are i ts variabil i ty i n  time and space and 
t h i s  is  particularly true while improvement or deter ioht ion is taking place, 
Bay signifioant change i n  the density of fog which may occur over a short 
period i s  p d d e d  fo r  by the instructions referred t o  i n  the previous 
paragraph. But, i n  general, those dependent upon place of observation have 
not simFlarly been taken into account, 

Rumray Visibil i ty 

19 o Runway v i s ib i l i ty  might well be defined a s  the v i s ib i l i ty  
observed from the approach end of the runway where it i s  measured i n  accord- 
ance with m e n t  meteorological standards. Thus, where observations of 
meteorological and m a y  v i s ib i l i ty  are made simultaneously, any difference 
i n  the respective values obtained w3.U be due solely t o  the differing points 
of observation, Although information of the m a y  v i s ib i l i t y  would be of 
more assistance t o  the p i l o t  than meteorological Visibility, it is  still not 
what he wants t o  know, I have, hawever, consid~red it necessary t o  make 
reference t o  these v i s ib i l i t i e s  as, i n  the evidence placed before me, some 
cbnfusion appeared t o  exist i n  differentiating between them and runway v i s d  
range t o  which I refer  below. 

20. A p i lo t  wishes t o  know the distance at  which he w i l l  be 
able t o  differentiate between the runway and the s t r i p  surrounding it, I 
proposet t o  ca l l  this distance 'lIhuaaay V i s u a l  Rangen. By day, i n  the absence 
of daylight runway markings and runway l ights ,  such visual range would 
110rmaUy be l e s s  than the runway visibi l i ty.  Where effective daylight run- 
way marldngs were available or where the runway l igh t s  were switched on, the 
runway v isua l  range wduld approximate t o  the ruaray vis ibi l i ty-  I arn advised 
that  no specific instructions have been issued a s  rbo the v i s ib i l i ty  below 
vhich the  runway l igh t s  should be switched on by day. In the l igh t  of 
evidence placed before me, I consider that  they should be illuminated when- 
ever Bisibi l i ty  falls below one nautical mile or a t  higher v i s ib i l i t i e s  i f  
reqneeed by a pilot. I further consider that  action t o  install daylight 
runway markings should be expedited sime, i n  certain weather conditions, 
they afford a greater runway visual range than is provided by l ightso  A t  
night, the runway visual range yauld be obtained by reference t o  the runway 
l igh t  a, 

21, It would be wrong t o  suggest that  there has been a lack 
of knowledge of the weaknesses t o  which I have referred or  that the Meteoro- 
logical Office has failed t o  meet requirements placed upon it, In the 
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particular case of sunway visual. range, your Air Safety Board, in December, 
1948, invited the Meteorological Office t o  carry out tri'als with a view t o  
deciding how  pilot^ could best be provided with accurate information of 
v is ib i l i ty ,  These have been proceeding a t  hndon Airport, Certain diff i-  
cult ies exist6d i n  giving full effect to the iafr 3af ety B o d 8 s  request but 
provision was made for  the  measurement of m a y  vis ib i l i ty ,  a s  an experi- 
mental measure, when v i s ib i l i ty  f e l l  below one natrtical mile, Pi lots  were 
so informed i n  Information Circular No, 48 of the year 1949, A s  t o  daylight 
runway maskings, trials have taken place a t  Hum f i rpor t  under the direction 
of your Department, They are  now being put darn a t  London Airport i n  accord- 
ance with an Air Safety Board recommendation, 

22, From the evidence placed before me, it i s  cleax that  a l l  
operators and pi lo ts  place the greatest bportance on the introduction of 
an accurate runway visual range measuraent, I fu l ly  support this view and 
have reached the conclusion that, when vis ib i l f ty  f a l l s  below one nautical 
mile, pr'ovision should be made a t  aU. airports for  the measurement and 
subsequent promulgation of this information t o  p i lo t s  - i n  the l igh t  of 
experience, it may, of course, be possible t o  introduce this procedure a t  
a lower v i s ib i l i t y  criterion, The measurarnent should be made from the approach- 
end of the runway i n  use by reference t o  the runway l ights ,  I make this 
recommendation notwithstanding the fac t  that there still exists a difference 
of opinion a s  t o  whether the height of the observer might introduce noticeable 
variations i n  the value measured, I accept the view, however, that trials 
might w e l l  be carried out t o  determine the importance of having an observer 
a t  a height equivalent t o  that of an average cockpit, but such trials shoula. 
not be permitted t o  interfere wfth speedy implementation of my main conclusion, 
A t  runway visual ranges i n  excess of approximately 1 000 yards, it is  extramel$ 
difficult t o  differentiate beheen successive l igh t s  i n  a row but, i n  such 
conditions, which are not dangerously critfcdl,  I consider that  the observer 
should, i n  the l igh t  of experience, be able t o  give a sufficiently accurate 
m a l ~ t i o n ,  

23 o Several of the witnesses who placed great s t ress  on the 
need t o  have a rel iable runway visual range measurement were representatives 
of the International Air Transport Association, an association which i s  
unanimous on t h i s  subject. I mention th i s  fact since runway visual range 
i s  a value which should be available t o  p i lo t s  not only a t  aerodromes i n  the 
United Itingdam but also, i n  so f a r  as  British operators are  concerned, a t  
International aerodromes i n  other States, It appears necessary, therefore, 
t o  i n i t i a t e  action through the International Civil Aviation Organisation 
with the aim of encouraging other contracting States t o  introduce a similar 
practice, 
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Approach and Runway Lighting 

240 The purpose of informing a p i lo t  of the  runway visual range 
when low v i s ib i l i t y  exists i s  t o  acquaint him with conditions along the run- 
way which, even on his  approach, he may not be able t o  judge for  &selfo 
In low dense fogs, i n  particular, it is possible fo r  a pi lo t  t o  be encouraged 
t o  attempt a landing by vir tue of the adequate visual reference provided by 
high in temi ty  approach l ights ,  yet the grsund v i s ib i l i t y  be so low as t o  
make a landing haaardous. These factsc point t o  the conclusion that  these 
weather conditions a re  the most dangerous a p i lo t  can experience i n  a landing 
operation, f have been advised t h a t  the v i s u a l  pattern provided by the 
approach l igh t s  a t  bndon Airport i n  low v i s ib i l i t y  is much superior t o  that  
provided by the  runway l ights ,  I am further informed by the technical experts 
that  the  guidance p a t t p  afforded t o  p i lo t s  by the m a y  l igh t s  may be of 
the order of 1/30 of that provided by the approach l igh t s  when v i s ib i l i ty  i s  
poor, Thus on the f i na l  and c r i t i c a l  stage of a landing a pi lot ,  i n  changing 
his visual reference from the  approad t o  the ruzpaay l ights,  may f ind  himself 
with inadequate guidance, This fac t  i s  r e a l i  sd ,  and I understand that 
further trials of runway lighting a re  scheduled t o  take place, I consider 
that these trias should be eospedited. 

The Recommended System 

25 0 I have dealt i n  the immediate preceding paragraphs with 
the weaknesses i n  the present method of defining weather minimi and of the 
lack of relationship between the information reported and that  which the pi lo t  
desires t o  know, Just a s  it i s  necessary t o  repo* weather conditions i n  
rea l i s t i c  terms, it is equally important t o  define weather minima i n  l i k e  
terms, However, the  form i n  which weather minimi for  landing is  expressed has 
t o  be varied according t o  the method of approach being used by a pilot ,  In 
the case of an approach using an aid which gives aaimuth, and possibly 
devat ion iflormation, a p i l o t f s  abi l i ty  t o  land w i l l  be dependent upon the 
v i s ib i l i ty  which he faas and can maintain i n  $he direction of the runway from 
a c r i t i c a l  height, and the v i s ib i l i ty  which he has along the  runway during 
the rounding-out, hold-off and landing phase, Thus the three tesms i n  which 
weather minima should be stated are c r i t i c a l  height, c r i t i c a l  height visibi l i ty,  
and runway visual range, Cri t ical  height might w e l l  be defined a s  that  height 
below which it would be irnpracticable t o  carry out an over-shoot wfth adequate 
ter ra in  clearance, It would accordingly be determined on the basis of the 
efficiency of the radio f ac i l i t y  used, the upstanding obstructions i n  the 
approach and overshoot paths, the performance of the aircraft ,  and the 
instrument flying proficienay of the pi lot ,  A pi lo t  should not descend below 
this height unless he is  i n  visual reference t o  the ground or the approach 
l ights ,  has sufficient v i s ib i l i t y  t o  continue an approach with safety and, 
i n  particular, has adequate xunwax visual range i n  o r d e  t o  effect a safe 



landing, Of the three terms menti~nod, I find t b t  only the c r i t i c a l  height 
and the m a y  vfaual w e  should be given numerical value, There i s  l i t t l e  
point i n  ervaluating the v i s ib i l i t y  that  a pilot  w i l l .  require from critical.  
height since there is  a s  yet no method of measuring from the g r o d  what it 
w f f l  be, nor has a pi lo t  a yardstick by which he can make a sfmple judgment 
as t o  the relationship between the conditions he experf a c e s  and t h e  minimum 
laid darn, In the case of an approach on which the aircraft ,  on arrival a t  
the a-oiir~m, requires t o  c i rc le  visually, minima should be prescribed as 
ceiling, visibiliLy and rwrway ~YsuaZ range and the m l n h u m  weather conditions 
ao chosen w i l l ,  wfth the acaptfon of the l a t t e r ,  require t o  be better than 
those fo r  a straighb$n approach, 

26, For take-off, weather minima should be expressed i n  terms 
of runway visual range and, as necessary, ceiling, Throughout this report, 
I use the  term "ceilingu as defining the height of the base of the lowest 
cloud coverf ng more than half the skyo 

27, There wottld appear t o  be value i n  Inviting each contracting 
State t o  the Interna-bZonaX Civil Aviation Organisation t o  require i t a  operators 
t o  establish weather minima i n  the same t e r n  as are  described i n  the two 
preceding paragraphs, This action could be taken sfrmltaneoufsly wfth that  
which I have already proposed a t  paragraph 23, 

RESPONSJBILI!I'Y FOR ESTABLISIIING WEATILER M I N I M A  

The Three Possible Authorities 

28, There are  three main parties who might w e l l  be held 
responsible for  the  evaluation of weather minima; namely the %ate, the 
operator, or the pi lot ,  It might be argued that  the State has a responaibil- 
ity f o r  ensuring that an overa l l  standard of safety 1s maintained over its 
t s r r i to ry  and by jits national operators over foreign terr i tory,  As it has 
already established safety standards i n  respect of aipwortbfness and various 
operational matters, and since weather minima i s  an operational problem, it 
would appear t o  follow tbt the S a t e  might logically be h d d  responsible for  
the establishment of weather lfmieationa, F u r t h e o r e  the State is, i n  a 
sense, an noperatorn by vir tue of the f a d  that it is responsible fo r  the 
provision and admfnistration of aerodromes and fo r  the efficiency of ground 
fac i l i t i e so  It is, therefore, the authorfty best able t o  judge the stage at 
which bad weather conditions place an unacceptable Ifmitation on the satis- 
factory operation of the facilities it provides, On the other hand, the 
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a i r l ine  company is  direct ly responsible, with due regard t o  its national 
regulations, f o r  establishing the level of safety t o  be achieved i n  Its 
operations and, since weather minima i s  a fundamental factor i n  this matter, 
it i s  r w s ~ n a b l e  fo r  it t o  evaluate the limets which should apply, Ffnally, 
the view might w e l l  be taken that no m a t t e r  how comprehensive and in t r ica te  
a syatan of p i lo t  licensing and periodic training is  introduced, there w i l l  
always be noticeable variations i n  professional ab i l i ty  and therefore, f o r  
a certain standard of safety, the severity of weather limitations must 
necessarily vary from individual. t o  individual, Thus, the only method by 
which a fixed standard of safety can be achieved wodd be obtained by placing 
complete raliance on individual pilots,  Further support fo r  this proposal 
might be advanced on the grounds tha t ' the  general. responsibility fo r  deciding 
whether t o  land or  t o  take off i s  one which is  placed upon the pi lot ,  

The State 

29, 8ny proposal t o  place responsibility on the State for  
the establishment of weather minima is  strongly opposed both by pi lo tsu  
associations and operators, Neither is it advocated by your Department, 
although a proposal has been made that  it would be reasonable fo r  the  State 
t o  close aerodromes a t  a weather limit below which any attempt t o  land or 
t o  take off might wel l .  be disastrous. Such a aystem, of course, still 
envisages that  operators would lay  dawn weather min fK t  above these l i m i t  so 
Although the  view was prrt t o  me that there need be no danger of the weather 
l imi ts  a t  whfch the Sta te  closes the aerodrome being regarded as  the 
effective weatha? minima, it appears t o  me that  there would most certainly 
be a tendency amongst p i lo ts  t o  take the view that  when an aerodrome was 
open it was safe t o  attempt t o  land, This fac t  is of paramount importance, 
f o r  although a minority of accidents would have been prevented by elosf ng 
aerodromes at the low l imi ts  envisaged i n  the above proposal, a larger 
proportion have, i n  fact,  occurred i n  conditfons above these values, In the 
end, therefore, adoption of the proposal would, i n  my opinion, resul t  f n 
an increase, rather than a decrease, i n  the nunber of accidents, Moreover, 
I f e d  that  your Department would be open t o  serious criticism on the grounds 
that, although a procedure t o  close aerodromes was i n  force, they neverthesless 
remai~d open i n  weather conditions which wen-e accepted as  dangerous by 
expen-fenced opinion, I have given t h i s  proposal t o  close aerodromes most 
detailed consideration and find myself unable t o  accept it, I would, however, 
e q l a i n  that  I am not opposed t o  the aarodrorne authority having the power 
t o  close a runway i n  certain circumstances such a s  i n  the event of a tempo- 
rary obstruction, 

300 In  principle, I have come t o  the conclusion that  it would 
be undesirable fo r  the  State t o  e s t aa i sh  &nima of any character, I would 
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add, however, tM a pi lo t  should always be warned if, fo r  some reason, the 
aerodrome fac i l i t i e s ,  notified a s  being available, a re  either not functioning 
or ase unable t o  work efficiently, where t h i s  information would appear t o  
affect a p i l o t t s  decision, Action of this nature is  currently taken, f o r  
emmpIa, I n  circumstances where radio aids become unsesvimae or  a re  l i ab le  
t o  errors but i s  not applied generally, eogo i n  the case of the f i r e  service, 

The Operator or the  Pilot  

Jl0 There xmaiz ls  the question of whether the oparator shoud 
establish m b h a  or whether the p i lo t  should be l e f t  t o  use his discretion, 
I received no evidence i n  support of the l a t t e r  a l t e ~ n a t i v e  and it was 
notahle that  the British Afr Line Pi lo ts  Association did not advobate i t s  
adoption, I agree that  it would be wrong t o  leave the decision entirely 
t o  the pi lot ,  Not only would it place an unwarrantable burden upon hfn but 
it would also in f t i a te  a practice already proven dangerouso For instance, 
there i s  evidence that  take-off and landing accidents have occurred which 
have revealed pi lo t  error a s  a factor, I should liPre t o  say at once that  I 
do not believe that  a q  trained a i r l ine  pi lot  consciously canpromises M e t y  
but I do aansider that, on psychological grounds, a number of p i lo t s  are  
influenced in to  attempting a landing i n  dangerous c o ~ t i o ~ s o  There would 
accordingly appear t o  be a need for  some overriding control and I am 
sat isf ied that  this should r d n  an operaP*orus responsibility, I therefore 
confirm that  the existing procedure by which operators are  held responsible 
fo r  the evaluation of mSnfiaa is the most desirable of the alternatives. 

PROCEDURE TO BE ADOPTED 

The Need fo r  Additional Saf e g u d s  

320 It may be said that  expesfence has shown that  accidents 
do take place under a systarn by which operators a r e  required t o  l ay  dawn 
minima, We must benefit from this experf ence by taking additional safe- 
guards, Certain safeguards have already been mentioded where I have recom- 
mended the measureanent of runwag visual r q e  and a change i n  the terms Yn 
which weather minima are def i  ned, Nevertheless, I be l i  eve further precau- 
t ions a re  still necessary, 
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S a t e  Approval of Minima 

33 0 By current practice, operators a re  required t o  l ay  dawn 
weather minima and by paragraph U. of Article 17 of the Air Navigation 
Order, 1949, a s  amended, it is provided that  where the mZnima are infringed 
the a i rc ra f t  i s  i n  default, Such a regulation has no safety value where a 
company's minim are  placed at a dangerously low level, Although the view 
might be taken that  the survival of an a i r l ine  depends upon i ts  safety record 
and that  inadequate company minima might therefore be dismissed as a source 
of weakness, there is  evidence, nevertheless, that  such minima have existed, 
I consider, therefore, that  the State should hold i t s e l f  responsible fo r  the 
approval of minima, I real ise  that  a strong case can be made against this 
proposal on the grounds that  the argument that  the operator is the only 
authority capable of taking account of all factors governing the evaluation 
of weather minima, is  equtilly one that  mil i tates against State approval, I 
recognise the force of t h i s  argument but, a f te r  careful consideration of the 
evidence, am sat isf ied that  the State is  not so divorced from a practical 
understanding of the considerations as  i s  often suggested, In  fact,  the 
State has taken action i n  the past t o  invite operators t o  review minima which 
were considered rather low and, i n  every case, i ts  advice has resulted i n  
minima being raised i n  value, Approval of minima should, of course, be a 
responsibility of the State of Registry and I take the view, therefore, that  
those foreign companies which operate in to  aerodromes i n  the United Kingdom 
should be required t o  have the i r  minima approved by thei r  State authority and 
notified t o  your Department, 

340 There must be one exception t o  the procedure which I have 
recommended above, In  the case of the operator of non-scheduled services, 
the f lu id i ty  of his operatfbns has been recognised i n  the existing statutory 
requirasnents by providing that  minima be established only fo r  those aero- 
dromes used frequently, For other aerodromes, the  pi lo t  is  held responsible 
for  evaluating a minima based on principles l a id  down by his company, I 
consider that  this waiver must continue t o  be effective but I would recommend 
that  the non-scheduled operator be invited t o  establish minima i n  respect 
of a s  many aerodromes t o  which he may operate a s  it is practicable so t o  doo 
Such minima would, of course, be subject t o  State approval, 

ACTION TO PREVENT INFRITdGE3BNT 

The Benefits of the Recommended System 

35 0 From information obtained from accident reports it would , 

appear that  a number of accidents have occurred i n  weather conditions below 
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the minima l a id  down by the conpany concerned - certain companies had establish- 
ed minima prior t o  the introduction of the statutory requireonents, Where 
violations of mfnfna may have taken place, it has always been d i f f i cu l t  fo r  
the operator t o  discipline his pi lots  o r  fo r  the State t o  take legal  proceed- 
ings owing t o  the discrepancies which were knuwn t o  exist between the reported 
conditions and those which a p i lo t  might experience, With the introduction 
of minima giving v i s ib i l i ty  i n  terns of runway visual range, and with due 
regard t o  the fac t  that  both operators and p i lo t s  have indicated agreement 
that such a value would give an accurate assessment of the v i s ib i l i ty  a p i lo t  
would experience, it w i l l  be a simpler task t o  judge whether future minima 
have been infringed i n  this particular respect, 

Action by the Operator and by the Sta te  

360 I: paid particular attention t o  the various suggestions made 
as  t o  the method by which compliance w i t h  mi& night be ensured, Proposals 
have been made that the operator, who must be held responsible fo r  the 
discipline of his pilots,  i s  the  r ight  and proper autho~i ty ,  In  t h i s  regard, 
the Association of Supervisory Staffs  ESrecutives and Technicians submitted 
that a company f l igh t  dispatch systam inco~porating the use of f l i gh t  opera- 
tions officers would make a useful contribution to  safety, Such officers 
would be company employees stationed a t  the various aerodromes t o  which the 
campany8s a i rc ra f t  operated and would be responsible for  advising company 
pi lo ts  whether t o  land or divert, Though this system has advantages, I make 
no specific recommendation since a decision whether t o  amploy such a system 
must be made i n  the l ight  of wider considerations than weather minima alone, 
On the other hand, there has been support fo r  additional action by the State, 
It 'was suggested that  the aerodrome authority be given powers t o  refuse clear- 
ance t o  land, except i n  emergency, or t o  take off when the reported runway 
visual range f e l l  belaw the mfnimum established by the operator, After due 
consideration, I have come t o  the ocbclusion that  the operator should be 
held responsible fo r  requfring his pi lo ts  t o  abide by the min5.ma established 
and that,  i n  so doing, he should issue clear instructions t h a t  a pflot i s  not 
to  atteanpt t o  land where the  weather conditions he experiences are  below 
minima, It must be realised that it i s  inpracticable both t o  define weather 
mi& and t o  measure runway visual range with absolute precision, ?%reover 
the m a y  visual range may vary within lwts over a short period* I 
consider it necessary, therefore, t o  permit a limit& degree of discretion 
t o  pi lo ts  where the runway visual range reported i s below the i r  m h i n u m ,  
However, they should be instructed that,  where the murway visual range is a 
certain percentage below that Laid down as minirmrm, even a trial approach is  
not permitted, It is, of course, essential that  the State should re ta in  the 
right by statute t o  prosecute where the a i rcraf t  infringes its minima and I 
am convinced that, if my conclpsions are adopted, these powers can be more 
effectively used, In this regard it would appear necessary t o  circulate 



relevant operators' minEma to  the aerodrome authority so that  any take-off 
or landing made below the rmrnray visual range minimum may be reported, 

37. I believe that  one further step is  necessaryo Although 
there i s  no knawn instance of a ccmspany placing pressure on a p i lo t  t o  land 
a t  his aerodrome of intended destination when conditions were below minima 
rather than diverting, it has been indicated t o  me that the procedure 
adopted by certain companies when diversions do take place may have just 
t h i s  effect, These companies require a p i lo t  who carries out a diversion t o  
submit a report t o  h is  headquarterso I w e l l  real ise  that  there may be Peasons 
why suck a report i s  necessary, but it often transpires that  a p i lo t  believes 
that  this action indicates that  his professional capabilities are i n  question, 
A natural corollary t o  t h i s  at t i tude i s  that he is averse t o  diverting i n  
conditions that  are  margina2 - no doubt he may already be i ~ u e n c e d  fo r  
personal and other reasons by the incormenience of a diversion, Every step 
must be taken by companies t o  r i d  the pi lo t  of this outlook, It would 
appear t o  me that,  a s  a general principle, companies should ins i s t  most 
strongly on reports from pilots who land at the i r  f ntended destination below 
established minima, This is particularly important since there i s  an 
hiplied, if unintended, slur on the ab i l i ty  of a c- pi lot  who d i v e ~ t s  
I n  conditions conparable t o  those i n  which another lands safely, though 
the  decision of the former might w e l l  be the correct one, 

GEMERBL COHCLUSION 

38- I am convinced that the system which I have proposed can 
make a valuable contribution towards a i rcraf t  safety provided it is  msde t o  
work eff iciently by the wholehearted co-operation of the operator and pilots. 

390 You made my task easier indeed by appointing Mr, D o C o  Clark 
t o  act a s  Secretary, His personality and comprehensive knowledge kept us 
always "down the runwayn and I am imnensely grateful fo r  his help5 

I have the honour t o  be, 

Your obedient Servant, 

DaCQ Clark, Secretary, 
18th January, 19510 
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International stand ad^ on Weather Hiaiatsr and Flight 
Sumrvision - &cerpte from Annex 6 as amend@ 

Chapter 3, 
Bmrsndmnt t o  i b e x  6, 

Chapter 3, - 4. 
Chapter 3, 
Bgvsndment t o  Amex 6, 

*Subject t o  the published hours of operation 
and conditions of use, an modram and its 
f ac i l i t i e s  be kept contisuwsly avail- 
able for  f l ight  operations irrerspctive of 
weather conditions ." 

"The Operator shall establish the metemobg- 
i c a l  minima t o  be wed a t  emh aerodraw !at 
which he intends t o  ope~a te  and shall list 
these minima in his Operatsons MarmriLOn 

*A f l igh t  t o  be conduetad i n  acodacre ,  with 
V i s u a l  Flight Rules W ' n o t  be 's-noed 
unless current neteorologicsrl reports or a 
coglbimtion of cument repofis and forecasts 
indiaste that  the msteorologfca3 co,radfti~ns 
along the route o r t & t p a ~ t o . f t h e  route t o  
be flown @er V i s N  F U a t  Rules am, and 
w i l l  contipue t o  be, such as t a  nab it pos- 
s S b b  for .tbe f l igh t  t o  be condwtsd in 
ascordame w i t h  Visual FUght 

"A flig&t t o  be conducted i n  a c c o ~ ~ e  with 
Instrument FUght Ihiles shall n ~ t  be oclrp- 
mwed d s a  the available meteorological 
~ I I f ~ ~ 0 ~  indicate% that ~ S ~ O P O ~ O ~ ~ G ~  
conditiow at at  least one aerodx.am apeci- 
f ied i n  the f l igh t  plazi will, at the 
expecbd time of arrival, be 8% or abcwe 
the aerodrome meteorological minima l i s t ed  
i n  the Operations Manual fo r  Wlat se;podrcaae 
when used a8 an alternate," 



164 E A O  Circular 24-m/21 

Chapter 30 
hnd.lsgnt t o  Annex 60 

Chap* 30 
Annex 6, 

@The msteol.olog%oal nbaina for an slerodrame 
as contained i n  the Operaticma Manual s 
not be lower than any that  may be esta bY 
lierhed by the State i n  w h i c h  the aeroilraae 
is located, except when specifically approved 
by that  Stateow 

mlkwpt i n  case of mergency, an aimraft 
shall not continue i ts  approar,hoto-landing 
at any aerodposlps beyond a point at which 
the metgorologfcal Ipinimn. erpeciffed for 
that aerodrome i n  the Operations Mend 
wotlfd be infringedon 

*An operator or his  deafpated r e p r e n t a t i v e  
shall. have msponsf b i l i t y  for operati anal 
controlo 

@An operator shall establish and maintain a 
method of supervisf on of f l igh t  operations 
The method shall be approved by the State 
of Registryo @ 
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Provirions of the Air Navi~ation Order, 1949, as amnded, 
i n  respect of Weather Minima and which ase applicable 

t o  Azblic Transport Aircraft regi~tgred i n  the United Kingdum 

Article 17 (4) 

"The operator shall provide for the use and guidance of the meniberrs of 
ths operating crew an Operations h n u a l  containing such pasticula~s as may be 
prescribed, such further information as t o  the conduct of flying opsrationa 
as w i l l  enable them t o  becams fully acquainted with the nature of ~ u a h  opera- 
tiow d clearly outlining the duties and rearpollsibillties of each of them, 
and the particulars referred t o  i n  paragraph (7) of this Articleon 

Article 17 (7) 

* (a) Aa t o  any fl ight t o  be made by the aircraft on a scheduled journey, 
the operator shall establish aerodrame meteorological minima for each aerodrome 
of intended destination and any alternate aerodrome on the route of such a 
fl ight and shall specify such minima i n  the said Manual: 

Provided that no such minimi for aqy parthular aerodram shall be lower 
than the aerodrort~r! mteorologieal la;lnima, i f  any, for that established 
by the appropriate authority, mlqsa such minima have been specifically approved 
by or on behalf of that authorityo 

(b) gd3 t o  any flfght t o  be made by the aircraft otherwise than on a 
~Beduled journey, the operator shall specify i n  the aaid Manual the method by 
whieh the aerodr- meteo~ological minima for each a e r ~ ~  of intended desti- 
nation and any alternate aerodrome on the route of such a fl ight shall be 
detexminsd : 

&added that, i f  any such aerodrome w i l l  frequently be used, the operator 
shall establish such mfnima for that aer&- and shall specify auch ninims 
i n  the said BfanualOn 
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@When a fl ight i s planned i n  circumstances where the meteofological 
information obtained by the person i n  c d  of the aircraft whicki w i l l  be engaged 
t h ~ a ~ e f  n indicates that Instrument F l i g h t 3 0 8  will. be i n  force a t  the a e r o d r ~  of 
first' intended la@ing9 he ~ h a U  select an alternate aerodrome unless no such 
aerad%aae suitable for use i n  the circumstances of the case is available,' 

Article 17 (9) 

nWoior t o  ccamncing a flight, the person i n  carmnand of the aircraft  
which will engaged therein shall  satisfy himelf as t o  the aerodrome 
meteorological minima for  take-off a t  the aerodrome of departure and for  
l d n g  a t  the aerodra~ge of f i r s t  intended landing and, i f  the last foregoha& 
paragraph is  applicable with respect t o  the flight, for landing a t  an alternate 
aer&wie selected by him, as specified i n  the said Manual, or i n  a case where 
sruoh'mintma are not so specified, as determined by him i n  accmdance with the 
method specified i n  the s d d  Manual: 

Provided that, i f  such minima for any such aerodro~ae are go detenoined, 
they shall lmt be lawer than the aerodrcm meteorological minima, i f  aqy, for 
that aerodraae established by the approps4ate authority, zlnless such minima 
have been apecificdly approved by or on behalf of that authorityon 

*The airoraft s U  not ccmraaence a flight unless the meteorological 
information obtained by the person i n  c d  thereof indicates that weather 
conditions a t  the aerodroene of Sirst landing, or i f  paragraph (8) of this 
Article is applicable w i t h  respbct t o  the flight, a t  aqy alternate aerodrcnne 
,selected by him w i l l  a t  the estimated tfme of amival a t  that aerodrame be a t  
or above the a e ~ o d ~ o p n e  meteorological minima for landing a t  that aerodrome a8 
specified i n  the sa$d Manual or, as the case may be, as determined by him i n  
accordance with the p r d s i o n s  of the last foregoing paragraphem 

Article 17 (U) 

nThe aircraft  shall not, unless comp@lled by accident or other unavoid- 
able cause, continue its approach t o  landing a t  any aerodrome beyond a point 
a t  which the limits of the aerodrcawr msteorological minima for h r d b g  a t  
that aerodr~~l te  as specified i n  the said Manual or, as the case may be, as 
determined by the person i n  ccllnnnand thereof i n  accordance with the provisi6hs 
of papagraph (9) of this Article would be ia f r ixedon 
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Policy on Weather Adopted by Other Sbtesa 

In aqier t o  c l a r i f y  thzr poUdes ladopted by other States, three nmin 
questions were put t o  themo 'Pbeae quesltfw and the replies s e d v e d  a;pe 
orrtUned b 1 0 w s  

1, Whether the S t ~ b  oz° any other authoety ppascr5bes weather mfnigza 
for aerOdT-~ i n  your temitorg? 

"Yes, The Depwbent of C i v f l  Aviation of the Commonwealth Govern- 
ment prescribes weather minimanima fog all aerodromes i n  Australian territory 
at  q e h  aircraft are permitted t o  make instrument approacheso These 
~~ m p & b d  f n gfr.Bavigation -a9 Par% X I 1  -B fII.S-nt 
~ppro&ch &ooedtrrese feaued pum&nt t o  Bfr Navigation &@ations 159 
and 248 and operators nust abide by themew 

*yeso The Canada Air Pffot, paf,kl,shes under authority of the 
Wnister of !l!mmgost and ccaapt$bd fssmd by the S m y s  ar& &@ng 

D e m n t  ofoP_nes and fCs%cbrdsal. Su~gey~ ,  Ottawa, psesdbe~ 
weathm minima for mae&-&r in C a n a d i a n  territoryo .. A p p r m  may be 
given t o  M~BP reductiom fn the minima fa ' the case of sdieduled 
o p a t o r s  whosle erne m r  a given route d - f n  the w e  of available 
aircraft  e q u i p a t  and faci l i t ies  warrant such conces~fono These reduced 
mfn%ma mw-b be f ncbuded i n  the o p r a t o r ~ ~  Opratfons Manual' approved by 
%he Department of 

M Y e s o  W~,ather minima f or aeradrpontss ,xLtYlin ~anfsh and 'Swedish 
t e r r i t o ~ y  are phe&bed by the State  conectsaed,* 
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WFor all asrodrams wM6h may be wed i n  Instrument Flight Rulea 
c d t i o w ,  the S e m M a t  General for C i v i l  and Camearcial Aviation 
proridgates ceiling anta Vg;sibil%ty mfnfn;a which may differ from one 
aesdrom to anothpr and %abfchg for a given ae~odrome, nay vary according 
t o  the aid wedo" 

"%'he State nor any other Authority proesclPibecs we at he^ minima for  
aerodap-s i n  Netherlads %erPftosgom 

wljeathe;P minima prescribed for a l l  m o d ~ o m e s ~  i n  UoSo temitory 
pursuant t o  Section &lo& of the C i v i l  Regulatf omo The general 
motion of the CAA FUght  Information Manual pez%aining t o  DStandard 
Instrument Approach &ocedms8 ie followed by specific details according 
t o  the facfli tfes being wed, i aeO,  lw frequency range procedures, 
VHF proceduree, e tco9 and as t o  each a i rpor t  specific ceiling and 
visf bflfty minima are set fortho" 

2, What is the degree of responsibility or r e ~ t r i c t f o n  placed upon 
forsign opera%srs (atreraft) on flights t o  aerodrmee i n  your territory 
(fO e, , @lo.&@a fmedaan t~ decide t o  land) ? 

"Thg povi88f0ri~ 6 0 n t a i d  i n  our reply t o  questeon 1 are equaUy 
apglf cable t o  f 00~8ign opratom 

l?lmIaRx AND S M  

"When weather sondftions a t  an aerodPame within Danish or Swedish 
territory are blow the minims0 pseribedp fomf gn aircraft are not 
pgWfttga t o  land or attempt t o  P a n d o B  
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"The p~avisiona eontainsd i n  our reply t o  qus~tion I are equally 
applicable t o  foreign ~ p e r a t u r s . ~  

"Fareign operators (aircraft) on fl ights t o  aerodrms i n  the 
Netherlands ese not Astricted Land do i%o on their  own reaponsibiUtyoU 

mm STATE; OlF AMEBIC11 

"The UoSo plaaear restrictions on foreign operatorso !.these are 
c m r e d  first of a l l  i n  Section 44.2 of the C i v i l  Air Regulations, also 
by Section U 0 6  providing, i n  par t ,  that a l l  operations withfn the 
United Swtes SU be conducted i n  accordance with the air t ra f f ic  rules 
prescribed i n  Part 60 ~f the C i v i l  Air Regulationso Therefore, the 
minima pmscribed generally under Section 60046 a~ mentioned i n  reply t o  
queetion.1 would also apply t o  'all foreign operat- unless specific 
mipima 'bad beell established for a particular operator i n  accordaim w i t h  
Section 44020w 

3, The degree of responsibility or restriction placed on your operators 
(aircraft) on fUghta t o  aerodrasnee either i n  your territory or foreign 
ter r i tory?  

@Aurrtral$an operators are mqufmd t o  conpQ uith the weather 
nirrima i n force i n Australian temitory, On flfghter over foreign 
territory, Australfan operators mt abide by mfgima se t  out i n  their 
Operations lknual etnd ap@md by the Department of C i v f l  AvPation, 
Austra3Lfa. They would d o ,  of course, abide by a miafma p r e s ~ ~ i b e d  by 
the State for  the asrodram t o  which thsy are operating i f  fbfs was 
higher than the mi* approved i n  the Operations Manual, In p o t i a e ,  
co-opdination is effected between the Govemntea eoncermd t o  ensure 
that such a case doe6 not ocaurow 

aCanadian operators are required t o  comply with the weather 
pinha i n  farce i n  Canadian territoryo On fl ights beyond Wads they 
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uill be subject t o  such other ngulatiom as may be Ln force tilyre, but 
MLU not be abs~lved, f n the absence of 8wh reguhtfopa, fro01 the con- 
~ Q ~ U B I S ~ ~  of the neglect of a q  precaution that lnay be saquired by the 
mdi- pra~tice of =lib air ar by thespecid ofrouarrstqmea of the wse0 
In the ewe of ~~hsduled opmtors  serving pointcs outside C a n a d i a  
bf i tory  under a bi1ateral, ot%s agre-nt, a3?pamd i~ even fop sweather 
minima a% each such point in the Opersa$o~ Pbanual, gppgpidbgd that in no 
case, wiU a~~ be given for mixha blow tihose speciffed, by the State 
f n  wU&-the ae f s %2tuatedo* 

wBax&sh and Swdioh operatars required to oonply uith the 
V B B ~ W ~  mfa%m%r, in form in Wfr territoryl, On flfghtri beyond Denmark 
snd SwgsEsn, the ueatbr mf-a spaifid in the relevaat Qperationsl 
mual mu3t be eam@ed wfthOR 

"The Mnah Adm'ra%lectmM~e Authosftfea sUas their qxer4tartl and 
pihte e q l e t g  fa~edm with regard to approach d W n g  pa?~~edures 
fn other eouqtfie~ but wftbfa We regulatory UrPfts lsed by the 
cam* c o n h a o m  

RRIPga% Btot~b AirUnw baa ~ ~ d e t l  weather plfnfmR fm every regular 
airport and t$wsse mtn$ote a m  a w m d  by the DepaPtarent of C i v i l  APla- 
tion, 

a b ~ t r i a t i ~ m  on U,8, opepato~le on fughtrs ab- a m  set fosth 
ge~&~r-'fn BeQtS~tg 1;9,1 of the Civil  bfr ReguLateana w U o h  wain Wrr 
for a9 air C ~ X Z ~ O F  rapa~~ti.ng cmrtifioaWo Yeat& mfrxka are epresdbad 
in XsctfW &l,9fjob, w h i c h  pavfdes t&at eirmaf:ti be .dfspatahsd eto,, 
only if it arppem~ tlhst the cdUng and vfsfbi,lf(ty u%U tp at or above 
%he lainfnnrm ~speoified wwn the f l ight  f sr ~ o h e w d  t o .  ssPfvt~, ,This 
spsifhd raSnfnnrm with m~~~gsot to  r paPtfodar a s d m  would be thst 
estaUehed i n  eAA approved operating oestiflcate, or that specified 
by *the State hdng $xwisd%ction OVBT the asr&am and the operator 
would be-req+d to conform t o  vbicbsver m q u f ~ ~ t  vaa saw sevsreow 

O- Cop2ass 0f t k i ~  ~~ may be hasZ from Her MajestyP@ Stationery 
Offfoe - LsZKlono 

END - 
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