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FOREWORD

Accident investigation is recognized
today as one of the fundamental elements
of improved safety and accident preven-
tion. Nearly every accident contains evi-
dence which, if correctly identified and
assessed, will allow the cause to be as-
certained so that corrective action can be
undertaken to prevent further accidents
from similar causes, Thus, the ultimate
object of accident investigation and re-
porting, which is to permit the compari-
son of many accident reports and to ob~
serve what cause factors tend to recur,
can be accomplished, These factors can
then be clearly identified and brought to
the attention of the responsible authorities.

The Accident Investigation Division
of the Air Navigation Committee of ICAO
at its first session in 1946 recommended
that States forward copies of reports of
aircraft accident investigations and in-
quiries, and aeronautical publications and
documents relating to research and devel-
opment work in the field of aircraft acci-
dent investigation, to ICAO in order that
the Secretariat might appraise the infor-
mation gained and disserminate the knowl-
edge to Contracting States,

The world-wide collection by ICAO
of accident reports and aeronautical publi-
cations and documents relating to research
and development work in the field of air-
craft accident investigation, and publica-
tion of the material in condensed form,
assists States and aeronautical organiza-
tions in research work in this field, By
stimulating and maintaining continuity of
interest in this problem the dissemination
to individuals actively engaged in aviation
of information on the actual circumstances
leading up to the accidents and of recom-
mendations for accident prevention also
contributes to the reduction of accidents.

The first summary of accident re-
ports and safety material received from
States was issued in October 1946 (List

No, 1 Doc 2177, AlG/56) under the title
of "Consolidated List of publications and
documents relating to Aircraft Accident
Investigation Reports and Proceédures,
Practices, Research and Development
Work in the field of Aircraft Accident In-
vestigation received by the ICAO Secre-
tariat from Contracting States'. This was
followed by further summaries at regular
intervals, the last report being issued on
31 July 1950 (List No. 12, Dec 7026,
AIG/513). These summary reports were
found to be of considerable technical in-
terest to States, and in view of the large
number of requests for copies, it was
decided, early in 1951, to revise the
method of publication and to produce the
material in the future in the form of an
information circular entitled "Aircraft
Accident Digest",

The first Digest was issued in 1951
under the present title and with the new
method of presentation. Since then, the
usefulness of the series has continued to
elicit favourable comment from the aero-
nautical world, It is hoped that States will
co-operate to the fullest extent permitted
by tReir national laws in the submission
of material for inclusion in future issues
of this Digest, It is recognized that inves-
tigations take a diversity of forms under
the variety of constitutional and juridical
systems that exist throughout the member-
ship of ICAO and that, for this reason,
accident investigation presents one of the
most difficult problems of standardization
in international c¢ivil aviation, At the same
time it is a most fruitful source of material
for the attainment of the objectives of the
Chicago Convention,

The usefulness of such a publication
as this is directly proportional to the thor-
oughness with which accidents are inves-
tigated, the frankness and impartiality of
the findings, and the readiness with which
they are disclosed and authorized to be
published. It is in this way only that thisg
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most fertile field for international co-
operation can be effectively exploited.
The measure of interest that this publi-
cation has aroused, and the vital infor-
mation it imparts amply demonstrate the
possibilities of ultimate achievement when
every accident is investigated with the
greatest thoroughness and the findings
disclosed with complete frankness.

Restriction upon reproduction inthe
Digest seriously impairs, of course, the
usefulness of any reports, as it is only by
comparison between the circumstances
that occasioned the accident and the cir-
cumstances of other operations that po-
tentially hazardous circumstances can be
foreseen and avoided, Names of persons
involved may, however, be omitted with-
out detracting from the value of the report,

Follow-up action and other supple=~
mentary information or comments on an
Accident Report by the State of Registry
or State of Occurrence provide useful
material for inclusion in the Digest,

Whenever possible, photos and dia-
grams have been obtained for illustration
purposes in order to give a clearer over-
all picture of the crash area, an idea of
the probable flight paths of aircraft, the
location of witnesses to the crash, and in
general to make the reports more inter-
esting to the reader,

Part II of this issue dealing with Air-
craft Accident Statistics has been based on
material derived from the Air Transport
Reporting Forms G submitted by States
and other sources. (For further review of
material included refer to the Introduction,
page 252.)

Part III consists of an article by the
Assistant Director of Meteorological Serv-
ices, Federation of Rhodesia and Nyasaland,
entitled "Hazards of Landing =nd Take-off
in the Vicinity of Advancing Thunderstorms''.
This is a further discussion of the meteoro-
logical aspects of the U, A, T., DC-6B,
accident at Salisbury, Southern Rhodesia
in December 1958 as presented in Summary
No. 55 in this Digest. The similarity of
this ac¢cident to one (reported in ICAQ
Digest No. 8) which occurred in Kano,
Nigeria in June 1956 indicates the need for
a full appreciation of this hazard by all
pilots operating in the tropics,

Part IV is the most recent list of
laws and régulations available relating to
aircraft accident investigation, incorpo-
rating all amendments received by ICAO
up to 31 December 1959,

The Material for this Digest has been
obtained from various sources, is printed
for information only and does not necessari-
ly reflect the views of the International Civil
Aviation Organization.

- A e e s =
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COMMENTS ON ACCIDENT SUMMARIES, CLASSIFICATION TABLES AND

A -

Ninety-four reports on aircraft acci-
dents occurring during 1958 have been re-
ceived by ICAO from twenty Contracting
States. The form of the original reports
has ranged from a brief statement of the
facts to a comprehensive account of the
investigation. Selection of forty-three
accident reports for inclusion, in sum-
mary form, in this Digest has been made
on the following basis;

1) World-wide interest in the acci-
dent, due to either

a) Major disaster aspect which
had resulted in wide public-
ity, or

b) Special nature of accident
and possibility of remedial
action;

2) Suitability of the original report
for preparation of a summary;

3) Interest as an example of good
accident investigation practice.

Thirteen reports carried over from 1957
have been inserted at the beginning of
Part 1. These do not appear in Tables A
and B; they have, however, been classi-
fied in accordance with pages 16 - 20 of
the Third Edition of the Manual of Air-
craft Accident Investigation, and the clas-
sification appears at the end of each of
the summaries concerned.

Summaries of certain known acci-
dents in the category 1(a) would have been
included in this Digest if the reports had
been available in time for publication. In
order to present a more comprehensive
picture, a list is included, at the end of
Part I, of all the accidents falling in cate-
gory 1{a) known to have occurred during
1958, in addition to those which have been
summarized.

The classifications in Tables A and
B follow closely the suggestions contained
in the Third Edition of the ICAO Manual of
Aircraft Accident Investigation. They have,
however, been based on accident reports
which have been founded on a variety of re-
porting and analyzing techniques. Less
than half of the total number of accidents
investigated by States are released for
general publication or sent to ICAO, and of
these a selection;, as described above, has
been made. No effort has been made in
this publication to classify according to the
type of operation being conducted, for in-
stance, whether public transport (scheduled
or non-scheduled), commercial, business,
or training; and no differentiation is made
bet ween accidents occurring on domestic
and on international flights. However, a
notation on the type of operation being
conducted, where known, is included in
Table A. While the tables may serve a
useful purpose in indicating the cause
trends, the figures are not significant for
statistical purposes and readers are warned
not to place too much reliance on the trends
indicated without comparisbn with other fi-
gures, such as those published by national
administrations.

Although considerable care has been
taken in drawing up Tables A and B to en-
sure that the classification conforms with
the findings of the reports from States, the
very brevity of the tables might give a
wrong impression in some instances. The
reader is, therefore, always invited to re-
fer to the summary in the Digest and if ne-
cessary the report from which it is derived.

Two items arising from the accidents
summarized are worthy of note.

1) The occurrence of 3 accidents re-
sulting from collision in the air
between civil and military aircraft
in visual meteorological conditions
(Summaries Nos. 27, 31 and 50).
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2) Four accidents due to the air-
craft stalling during training
manoceuvres (Summaries Nos. 1
4, 34 and 38), two of which oc-
curred during 1957 and two
during 1958,

The accidents in the first category
iocus attention on Air Traffic Control pro-
cedures and the limitations of collision
avoidance by means of the '"see and be
seen' principle. Those in the second
category emphasize the need for the
careful screening of flying training pro-
grammes in order to ensure that emer-
gency procedures are practised in cir-
cumstances which will permit recovery
from any abnormal situations that might
arise,

The ICAO Manual of Accident In-
vestigation (Doc 6920-AN/855), which
was first published in 1949, has recently
been completely revised and the Third
Edition is now available in English,
French and Spanish, The Manual is de-
signed to facilitate the proper training of
investigators, without which many of the
lessons that can be learned from the mis-
fortune of accidents may be lost. In addi-
tion to the promotion of a higher technical
standard of accident investigation, the
Manual provides for a standard form of
classification and reporting which will
facilitate comparison of accident data and
the international application of remedial
measures arising from accident investi-
gation.
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TABLE Ai- ACCIDERT GLASSIFICATION - 1953 (based on phase of operstion) (Comtinued)

% Percentages are bassd on the total mumber of 1958 accidents susmarized in this Digest = i.e. 42 (excluding belicopters)
t& 5= Scheduled KRS = Nop~tcheduled TR = Tredning T = Test C = Commercial M= Millitary

Type
Fhase of Type of iccident Description ICAD of
Operation {ko. No. Ref, Oper- Page
ation
evator mechanisa b Janmed dus to AR/598 T 109
tranecus object entering the cobtrol mechanism
Loss of control 2
raft was allowed to lose beight and flying | AR/580 Ks 02
Zr route peed
{45.22) %
1gh rate of near head-on closure at high AR/534 S5 &M 121
altitude
Failure of military pilot to exercise proper AR/557 |5 &M 139
Zollision -~ aircraft - 3 Jland adequate vigilance to see and avoid other
both airbarne traffic
sccident was attributed to an "Act of God® AR/581  |SEw 215
Stall 1 | Inintentional entry into a spir at toc AR/569 TR 167
low an altitude to recover
Pilot failed to maintain zontrol of aireraft AR/590 s 189
Collision - vater 1 jat a safe altitude during marginal visusl
flight conditions
F&tu 15 the fusl syster REP/GEN/Y| N 200
Emergency conditions ~ forced 2
landing Undatersined AR/574 s 235
26llisicn -~ objects - trees 1 {Premature descent AR/566 s 212
he- captain did not check altitude during /542 S 93
night landing by visval means
. The captain misread the altimeter by AR/567 3 129
; Sollisicn - ground 3 10 600 Tt
;
| Improper procedure during an authorized REP/GEL/B S 21
! instrument flight
!
: Zellision = water 1 |The aircraft ran out of fuel and loss of AR/583 g 228
i control followed
| stan { 1|The aircraft stalled during a steep turn AR/57E 3 113
. Heavy landing | 1 |The hard landing caused the failure or AR/SL7 s 150
Landing 11 | | collapse of the right main gear "V® strut !
(26,21 8 : ! suppert i !
. ¥ 1
P Trainee fuiled te maintain minimum control | RR/58L TR 155
| * saa W N gpeed - instructor failed to take control i
; | Loss < comtral 2 in tire to prevent critical loss of altitude
¢
: K ! The azcidant was due tc downdrafts KEP/GEN/8 < 161
| | —
] i1 coiiteisr - eireratt - 1 | Both pilots failed to maintair adsquate REP/GEN/1] ®S 176
1 | beth airborne look-out during approach to land
i
] | 1 {néeterzirec 111t 1= possible that the pilot misinterpreted AR/563 S hira
! ‘he reeding of his altineter
¥ : ¢ |
: i | %Trniershost 1 {Failed to mbandon approach vhen a visibility AR/568 5 180
L | lcf 1/8 mile was reporied
E
!
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TABLE B:-~ ACCIDENT CLASSIFICATION - 1958 (based on accident causes)

Causal) Factor No, Description No.
[~ continued VFR into unfavourable weather 1
- improper supervision - flight 3
-~ inadvertent gear retraction 1
- failed to attain aflequate flying speed 1
- improper in-flight planning 1
~ improper IFR operation 9
Pilot 2, ||= failed to observe aircraft 2
(57.1%) - levelled off too high 1
- inattentive, fuel supply 1
~ continued IFR below minima 1
- misjudged distance 1
~ failed to maintain flying speed 1
- misuse, engine controls 1
(= inadequate maintenance 2
Other personnel 4 ||= co=pilot 1
(9.5%) |~ improper operation, ground facilities 1
Powerplant 2 |[= mechanical defect 1
(4.8% - fuel system 1
Airframe -1 | = flight control system 1
(2.4%)
Equipment and 1 | - stall warning device 1
accessories
(2.4%)
- icing conditions 2
~ winds aloft and icing 1
Weather 6 ||~ fog (ice) - collision with uncharted terrain 1
(14.3%) - downdrafts 1
- thunderstorm 1
Mjscellaneous 1| - an "Act of God" 1
(2.4%)
Undetermined 3 - 3
(7.1%)

%k the percentages are based on the total number of 1958 accidents classified (42)
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PART 1

No.

1

Indian Airlines Corporation, Douglas DC-3, VT-CFB, crashed 10 miles north 6f

SafcfarjunjéhAirport, New Delh,

ndia, on 13 March 1957,

Report released by

e Otfice of the Director General of Civil Aviation, India,

Circumstances

VT-CFB toock off from Safdar jung
Airport at approximately 0832 hours
Indian Standard Time on a training flight.
At 0839 it reported as being 20 miles
north of Safdarjung Airport and at 5 000 ft.
There was no further radiotelephony
contact with the aircraft, At approxi-
mately 0915 hours it crashed 10 miles
north of Safdarjung Airport and was de-
stroyed by impact and fire, Both
occupants were killed as were three
inmates of a hut in the labour colony where
the crash occurred,

Investigation and Evidence

This was the first of a series of
approximately eight flights to train a
captain as a flying instructor,

The instructor's total flying experi-
ence exceeded 12 000 hours including
almost 5 000 hours (4 381 in command)
in DC<3 aircraft. The "trainee' had a
total of 5 874 hours to his credit, including
over 5 000 hours (1 434 in command) in
DC-3 aircraft,

No proper load sheet was prepared
for this flight and in the absence of such
a document the laden weight of the air-
craft was estimated at approximately
24 380 lbs at the time of take-off,

2 550 1bs of ballast were stated to
have been put on board the aircraft, The
absolute accuracy of this figure is accepted
with some hesitation as the loading of
ballast was done under the supervision of
a chief loader whose evidence was not
entirely convincing, Ewvidence as to the

effective lashing of the ballast was
conflicting, Considering that thirteen
ballast bags were recovered from the front
section of the burned out wreckage without
any rope suitable for tying down and also
that the instructor on the first flight that
morning stated that the ballast placed
between the seats was not lashed and
ballast in the front and rear luggage com-~-
partments was covered by network only,

it was accepted that the ballast on board
was not lashed,

So far as the actual distribution of the
load was concerned, it was reasonable to
assume that the centre of gravity of the
aircraft was within permissible limits at
the time of take-off as the DC-3 type of
aircraft permits a wide latitude in loading
and also the instructor who used this
aircraft on a training flight just prior to
the subject flight did not repart anything
abdormal in the trim of the aircraft,

Results of the Inspection of the Wreckage

It was concluded that the aircraft hit
the ground in a straight steep dive; there
was no structural failure of the aircraft
while in the air, nor was there any fire in
flight, All control surfaces were func-
tioning when the aircraft hit the ground,

On eéxamination of the engines no
evidence was found of internal failure and
there were no signs of inadequate lubri~
cation, Both engines were developing
power at the time of impact,

The Insiractor's Course

On the subject of training instructors
the chief pilot of Indian Airlines Corporatio:
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stated, "Broadly speaking, the complete
syllabus for the pilot-in-command checks
is gone through with special accent on the
speed and manceuvre limitations. With
particular reference to the first period
since this seems to be relevant, the
manoeuvres include change of speeds,
change of heights, turns and stalls, 1
have no first-hand knowledge what was
intended to be done on this flight as this
subject was not referred to me, but during
the first flight the manoeuvres referred
to above are normally undertaken, The
exercise of approaching to stall is gener-
ally done twice ~ once with full flaps and
undercarriage retracted and then with
flaps and undercarriage extended and
normally in this order. From the time
period and considering that the aircraft
was airborne at approximately 0832 hours
and presuming that the crash occurred
approximately between 0915 and 0920 hours,
he could have reached this stage of
demonstration of stall because the trainee
was quite capable of doing these initial
exercises quickly, "

The chief pilot believed, however,
that during all these exercises the in-
structor would normally be in the right-
hand seat and the only time he would
occupy the left-hand seat '"would be either
if the aircraft is not behaving as it should
or when the aircraft is tending to go out
of control, " No height for these exercises
has been specified, but "it is normal
practice for these exercises to be done at
about ¢ 000 ft above ground level and never
below 3 000 ft in any case, This is done
for two reasons - one to have a good safe-
ty margin and the other to be out of
approach and circuit height, "

A previous trainee trained by the
subject instructor stated - ", ,For the
first flight I occupied the left-hand seat
and he asked me to do various exercises,..
The next session, I occupied the right-hand
seat and most of the exercises that I
carried out the previous day were carried
out from the right-hand seat... the
approaches fo stall were done by myself
from the right~-hand seat with power on,

power off, gear down, gear up,flaps down,
flaps up, The exercise was approaching
to the stalling point up to the aircraft
shuddering and buffeting and just before
the nose of the aircraft dropped, the
corrective action was carried out. He
also acted as a pupil and approached to
stall from the left-hand seat and expected
me to find out if there was any defect in
technique, He emphasized that all these
exercises are always to be carried out
above 6 000 ft, above ground level anq
these exercises were conducted above

6 000 ft."

Reconstruction of the Flight of VI-CFB

After taking off with the instructor in
the left-hand seat, the aircraft proceeded
to an area about 20 miles to the north of
the airport. Some exercises were com~
menced at a height of 5 000 ft above mean
sea level,

The very nature of this instructor's
course required the pilot under training to
take corrective action in case of a faulty
manoeuvre, During one of these manoeu~
vres, which included an approach to stall,
the aircraft entered a spin, It would
appear that this spin was entered inad-
vertently as intentional spins are prohibited
in DC-3 type aircraft. Corrective action
was taken and although partial recovery
had been effected, the height available was
insufficient for the aircraft to recover from
the ensuing dive when it hit the ground,

The circumstances of this accident
closely resemble another which occurred
in the U.S.A, in 1951 .* During the
investigation of that accident it was estab-
lished that the DC-3 aircraft has normal
stall characteristics with ample warning
of the approaching stall being given before
control is lost. The stall is, however,
more abrupt and occurs with less warning
when the flaps and undercarriage are
retracted. In this configuration the air-
craft has a tendency to fall off on one wing.

The following data were obtained from
the wind tunneél studies made by the

% ... this aircraft was estimated to be at a height of 3 200 ft above the terrain

when it stalled and entered into a spin.

ICAO Note:- See also Summaries No, 4,34 and 38 in this Digest,
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National Advisory Council for Aeronautics,
using a DC-3 model and analyzing the
aircraft's aerodynamic characteristics:
"“"While the tests gave evidence that spin
recovery is normal, an altitude loss of
approximately 3 000 ft can be excepted
prior to a full recovery. Such altitude loss
would be particularly true in the event a
power-on spin was experienced, The spin
would be steep with the nose down about

55 degrees from the horizontal, and the
rate of descent would be about 10 500 ft
per minute. .., "

Once VI-CFB entered a spin, it
behaved in the classic manner and repro-
duced all the manoeuvres described in
the N, A, C. A, study, No minimum height
for these exercises has been laid down,

A figure of 4 000 ft above msl corresponds
to 3 300 ft above the ground at the accident
site, If this was the height at which the
aircraft stalled and entered into a spin,
then it did not permit a sufficient margin
of safety. A minimum altitude of 7 000 ft
to 8 000 ft above ground appears desirable.

An additional complication in this
case seems to be a probability. The
unlashed ballast although it would have
retained its position in normal flight, could
have shifted after the aircraft became
uncontrolled in a spin, It is difficult to

______

ICAO Ref: AR/564

calculate the exact effect of this displaced
ballast on the aircraft, but one fact can
be stated with certainty and that is that it
was not a helping factor in the recovery
from the spin and might have added to the
minimum height that was necessary for
the recovery,

Probable Cause,

The accident was attributed to loss
of control of the aircraft as a result of a
spin, inadvertently entered into at a
height too low for recovery,

Recommendations

1. A minimum height, which
permits adequate margin of safety for
recovery, should be specified for training
exercises in DC-3 type aircraft during
which there is even a remote possibility
of the aircraft entering a spin.

2, A public transport aircraft shall
not fly unless written loading instructions
have been given by the operator to the
person superintending the loading of the
aircraft instructing him how the load is to
be distributed and secured,

- e

‘Training
En route
Stall
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No, 2

.

Aviacién y Comercio, S.A., Bristol 170, EC-ADI, crashed near Barajas Airport,

Madrid, Spain, on 9 May 1957, Report released by the Directorate Leneral of

— Civil Aviation, bpain,

- Circumstances

The aircraft was on a scheduled
passenger transport flight from Santiago
de Compostela to Madrid, carrying
32 passengers and 5 crew, As requested,
the flight passed downwind to align itself
for landing on the assigned runway No. 23
during which manoeuvre the control tower
gave it the green light for landing, The
aircraft went by at an altitude of about
300 metres, banking slightly to the left in
order to see the light signal more easily.
At 1904 hours it saw the green light,
compensated for its left bank and, banking
to the right, started a right spin which
continued to the ground. The aircraft hit
the ground with the front part of the
fuselage, the right wing and the right
engine propelier and caught fire, Although
the airport fire fighting services reached
the aircraft 6 minutes after the accident
and promptly went into action, it was
impossible to extinguish the fire com-
pletely for more than an hour, Its effects,
however, were reduced to such an extent
that the crew and paseengers could have
been saved had they not all died as a
consequence of the violent impact,

Investig_ ation and Evidence

The pilot had held a licence since
16 January 1952 and had a total of
5 478 hours flight time, The co-pilot had
427 hours to his credit,

The aircraft's flight time since the
last 1 750-hour overbaul was 1 098 hours
35 minutes, and since the last 300-hour
check, 13 hours 5 minutes. Total flying
time for engine No. 1 was 5 179 hours
10 minutes and for engine No, 2,

7 568 hours 25 minutes, Since the last
850~hour overhaul engine No. 1 had flown
96 hours 55 minutes and engine No, 2,

2 158 hours 10 minutes,

The maximum authorized take-off
weight for this type of aircraft was
19 145 kilogrammes; according to the load
sheet, the gross weight on departure from
Santiago de Compostela was 17 537 kilo-
grammes,

As proved by both the Tower logs and
the Barajas Communications Officer's log,
the aircraft EC-ADI, arriving from
Santiago de Compostela on flight AO-111,
was, at 18 hours Z, given landing, ruaway,
wind, ONH and QFE instructions oa the
long-range direction-finder frequency
(owing to airborne VHF failure), and was
advised by redic telegraphy that the QOGP
{cleazrance b land) would be given by means
of light »ignals from the Tower,

The aireraft received antl acknowledged
the Tower instructions as is clearly proved
by the long-range direction«finder log and
by the Radio Operator's log which was
recovered from the wreckage,

In view of the fire and the disturbance
of the aircraft for the purpose of extracting
victims, it was impossible to undertake a
complete examination of the control mecha-
nisms and levers or $o decide on the
condition of the engines at the time of the
accident,

Examination of the wrecked coatrol
mechanissns {ailed to disclose any fracture,
deformation or jamming prior to the accident
as their characteristics proved that this
occurred on impact,
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Two blades were left on the right
engine propeller; the other two were
broken off and buried in the ground almost
in a feathered position, Examination of
the propeller pitch control gear as well as
the fracture in the socket of the two blades
buried in the ground would appear to indi=-
cate that this propeller was not in a
feathered position, and this coincides with
the (operational) position of the switches
of this particular engine.

The position of the flaps at the time
of the accident would appear to indicate
extension during the first portion of the
flight track, judging by the fractured right
flap and by the position in which it came
to rest after the right wing was bent back,

It appeared that the aircraft went into
a stall, The crash against the ground in a
right turn coincides with the stalling
manoeuvre set out in the '"Manual of
Instructions to Pilots", :

Although an experienced pilot is
unlikely to allow his aircraft to stall while
the engines are operating at normal cruis-
ing revolutions, there is no doubt that this
may occur when there is a series of coin-
ciding circumstances,

Failure of the right engine might cause
the stall in an aircraft flying at a high
angle of attack, especially during a right
turn, Although no conclusive proof exists
that the engine was running, the informa-
tion available leads one to believe that it
was, and there is consequently but little
likelihood that engine failure was the
actual cause of the accident,

ICAO Ref: AR/543

It seerns more probable that the
aircraft was'flying at a high angle of attack
{owing to the fact that the pilot was looking
through the window) and that the right turn
coincided with a tail wind gust which, with
the aggravating circumstances that the
pilot's right foot was on the rudder control,
caused the stall, .

It is believed that the aircraft may
have been operating at speed limit, since
the pilot had to concentrate his attention on
the tower and the signal was not immedi-
ately forthcoming, as can be appreciated
by .the distance covered from the time when
the pilot, looking towards the runways, was
able to see the terminal building facade at
a tangent.

On the other hand, the possibility
remains that the aircraft was operated
by the co-pilot who had very little experi-
ence on this type of aircraft,

Probable Cause

The accident was due to personnel
errors,

1} The failure of radiotelephony
compelled the pilot to concentrate
on the green light during the
approach manoeuvre,

2) The pilot's attention was so
distracted that he operated close
to the speed limit, Although such
a distraction is infrequent, statis-
tics show that it may occur after
5 000, 7 000 and even after
13 000 flying hours,

Scheduled
Landing
Stall
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No.

3

Polish Airlines "LOT", 1L-14, SP-LNF,

accident 4,5 kms northeast of Wnukowo

Aerodrome, U,S5,S,R. on 14 June 1957, Ge

neral description of accident released by

the Department of Civil Aviation, Min

istry of Communications, Poland.

Circumstances

The aircraft took off from Warszawa/
Okecie aerodrorme on a non-stop scheduled
flight to Moscow, following the normal
route of flight LO/232, It carried 8 pas-
sengers, 5 crew and 819 kgs of mail and
cargo. The flight was routine as far as
Klimentiewo, 75 km west of Wnukowo
aerodrome, and communication between
the aircraft and the relevant units of the
Air Traffic Control service was estab-
lished. During the flight leg between
Wiazma and Klimentiewo the aircraft
followed its route and lowered altitude as
instructed by the air traffic controller in
view of the bad weather conditions {storm)
in that area. Over Klimentiewo the
aircraft was at an altitude of 400 m,
altimeter setting 737.4 mm Hg (current
QFE at Wnukowo aerodrome); the pilot
reported sighting the ground and was
cleared by the air traffic controller to
descend to 300 m and to head for Wnukowo
aerodrome. At 2307 hours local time,i, e,
5 minutes before the scheduled time of
arrival at the aerodrome, the crew
requested approach clearance. The air
traffic controller had transferred control
of the aircraft to the approach control
service; the latter, having established
contact with the aircraft, gave the pilot
the QAM and cleared him for approach in
accordance with the instrument approach
procedure prescribed for that aerodromie,

Although the pilot acknowledged
receipt of the approach clearance, accord-
iag to established procedure, he failed to
adhere to the prescribed procedure and
descended to such a low altitude that the

TCAC Ref: AR/STE

aircraft hit the ground. The aircraft was
completely demolished, Five passengers
and 4 crew were killed and 3 passengers
were seriously injured.

Inve stigiti on and Evidence

There is no doubt about the technical
condition and functioning of the aircraft
and engines ‘during the flight, The destruc-
tion of the aircraft and engines proves that
the impact occurred at a titmne when the
aircraft was flying at high speed and engine
power exceeded normal operating power,

All crew members complied with the
regulations concerning the experience and
knowledge required for flying this type of
aircraft; furthermore, all the necessary
instructions and charts were available on
board the aircraft for orientation during
flight and for the performance of approach
procedures,

Weather 'conditions in the area where
the accident occurred were as follows:
very low ceiling, heavy turbulence, distant
lightning, driving rain.

Probable Cause

The aircraft hit the ground while
flying at an excessively low altitude fol-
lowing the crew's application of an approach
procedure other than that prescribed by
Wnukowo aerodrome. The bad weather
conditions which set in during the night
and were not forecast in the messages
had their influence on the disastrous end
of the flight,

Scheduled
Landing
Collision ~ ground

i
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No. 4

Swissair, DC-3C, HB-IRK, crashed into Lake Constance near Arbon, Switzerland,

on 18 June 1957,

Report released by the Federal Air Otfice, Switzerland,

Circumstances

The aircraft took off from Kloten
aerodrome at 0857 hours on a training
flight, At the same time members of the
Swissair planning service were to under-
take flight performance tests. At
1620 hours the aircraft went into a spin
and crashed into Lake Constance about
4. 5 km northeast of Arbon, The aircraft
was destroyed, and all nine persons
aboard were killed.

Investigation and Evidence

Crew Experience

The pilot-in-command and flight instructor

had approximately 2 800 hours flying

experience as well as the following licences:

private pilot licence

military pilot licence

commercial pilot licence

airline tranmsport pilot licence - type
ratings: C-47, CV 240 and 440
pilot-in-command DC-3
pilot-in-command Convair

flight instructor for commercial pilots

The co-pilot had 263 hours flying experi-
ence and the following licences:

private pilot licence {ratings:
aerobatics and aero-tow; aircraft
types: Fairchild, Cessna 170 and
Cessna 172)

commercial pilot licence {ratings:
DC-3 and DH-89 Dragon Rapide)

In 1956 he failed IFR rating test anc
was dismissed by Swissair as ailrline
transport pilot candidate, owing to

unsatisfactory blind-flying performance
and on medical grounds. He subsequently
re-joined Swissair planning bureau as
technician.

Also aboard the aircraft on the flight were
five student pilots and two Swissair engi-
neers,

The Flight

The flight was being conducted for
two reasons:

I, training of airline transport pilot
candidates {VFR flight exercises
in cutting of one engine and feath-
ering and unfeathering propellers
in cruise);

2. Swissair planning department tests
for a revision of the DC-3 flight
performance table,

The aircraft left Kloten at G857 hours
and two minutes later informed the control
tower by radiotelephony that it intended to
operate in the Lake Constance-Schaffhausen
area in VFR conditions, That was the last
communication received,

The exact flight path could not be
determined, However, the statements of
nurierous witnesses revealed that the
aircraft flew in various directions between
approximately 1 000 and 3 000 metres
above sea level in the Lake Constarnce area,
Furthermore, several witnesses claim to
have seen the aircraft operate on one engine.

Shortly before 1020 hours HB-IRK flew
in an easterly direction between Romanshorn
and Arbon, Several witnesses noticed a
brief sinking motion in the level flight,
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immediately followed by a climb during
which the aircraft suddenly stalled and
went into a spin. The aircraft's altitude
at the beginning of the spin is estimated
at 1 100 to 2 100 metres above ground,
There were conflicting statements with
respect to the direction of the spin and the
number of turns,

The aircraft struck the surface of the
water and sank in a few minutes,

Technical Inve stigation

Thorough investigation of the wreckage
revealed no evidence of any technical
malfunction,

On impact with the water the aircraft
was in the following configuration:-
undercarriage fully extended; flaps
retracted; trim position impossible
to determine; right propeller not
feathered; twin RPM indicator
showed left engine - 1 550 RPM,
right engine ~ 1 350 RPM.

Discussion of Evidence

At the time of the accident the co-pilot
occupied the left pilot seat. Although
officially this was in order, it did not
correspond to the flight programme. The
Investigation Commission believed that
the initiative for this change most likely
came from the co-pilot.

In the Commission's opinion, the
flight performance tests had no connection
with the accident,

On the basis of extensive domestic
and foreign experience, DC-3 aircraft can
be described as relatively spin-proof,

No systematic spin checks for transport
aircraft of this size and larger are re-
quired within the framework of airworth-
iness tests. Therefore, no official

YZAQ Ref: AIG/ACC/REP/GEN/No, 15

results are available either from the
manufacturer or from the trial authorities.
Thorough studies have been conducted in
the U.S. A, by the National Advisory
Committee of Aeronautics {NACA) with a
view to determining the spin characteristics
of large transport aircraft as well as the
procedure for pulling out of a spin.

According to a number of witnesses,
the level flight of HB-IRK first turned into
a brief descent immediately followed by a
climb, and then suddenly the aircraft stalle«
and went into a spin dive, Examination of
the wreckage revealed that the aircraft
struck the surface of the water in a very
steep dive, practically without a turn along
its longitudinal axis, Statements of
witnesses on the number of spin turns vary
between four and twelve, and estimates of
the altitude before the commencement of
the spin range from 1 100 to 2 100 metres
above ground,

On the basis of these indications
concerning events immediately prior to the
crash, the Commission reached the follow-
ing conclusions: after an unknown manoeuvr
over Lake Constance at an altitude of 1 100
to 2 100 metres above ground the aircraft
reached a point where its airspeed became
too low and thus quite unexpectedly went
into a spin, Although the crew were able
to stop the spin shortly before impact, it
was impossible to level off the aircraft
within the altitude available, It was not
possible to determine the action taken by
the pilots during this sequence of events,

Probable Cause

The accident is attributed to the
stalling of the aircraft following loss of
airspeed, whereupon it unintentionally
went into a spin, In view of insufficient
altitude, it was not possible to level off the
aircraft.

Training
En route
Stall
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No, 5

Maritime Central Airways, DC-4, CF-MCF, accident near Issoudun, P.Q.on

11 August 1957,

Report of Board of Inquiry released by the Minister of

Transport, Canada

Circumstances

CEF-MCF departed London, England
at 2148 GMT or 10 August on a charter
flight to Toronto, Canada, with planned
refuelling stops at Keflavik, Iceland and
Goose Bay, Labrador. It carried a crew

of 6 and 73 passengers (including 2 infants).

The aircraft departed from Keflavik

at 0512 GMT on 11 August, after a stop of
1 hour 6 minutes during which it was
refuelled to capacity, At 1320 GMT it
advised that it would overily Goose Bay
and proceed to Montreal. It arrived over
Gocse Bayat 1403, nineteen minutes ahead
ofits ETA, over Seven Islandsat 1558 GMT
and over Quebec Radio Range atl807 hours,
Quebec Radic Range Station relayed a
message to the aircraft at 1810 requesting
it to contact Montreal Range approaching
Rougemont for clearance - this was the
last contact with the aircraft, It crashed
at approximately 1815 GMT, 4-1/2 miles
west of Issoudun, Klling all persons
aboard, '

Investigation and Evidence

The Aircraft

All servicing and maintenance
procedures had been satisfactorily carried
out in accordance with the Operations
Manual of Maritime Central Airways
Limited as approved by the Department of
Transport. The Certificate of Airworthi-
ness had been renewed on 13 March 1957
and was valid at the date of the crash.

The Crew
All crew members were properly

licensed, medically and mentally fit and
adequately experienced to make the flight.

The captain had flown a total of
13 500 hours, of which 2 000 were with
Maritime Central Airways and of these
1 000 were on DC -4 type aircraft. He had
been involved in a previous accident and
had been the subject of a number of medical
boards, which had assessed him fit for
aircrew duties.

Load'mg

The licensed take-off gross weight
for CF-MCF was 73 800 1bs, The load
sheet at London showed a take-off weight
of 72 869 Ibs including a fuel load of
15 540 1bs, The fuel tanks were, however,
filled at London and Keflavik to capacity -
i,e. 2 868 U, S, gallons weighing 17 208 1b
which would make the gross take-off weight
in excess of the maximum permissible,

The overload on take-off from both
London and Keflavik was calculated to be
approximately 1 840 1b,

The landing weight at Keflavik was
calculated tc have exceeded the maximum
permissible landing weight by approxi~
mately 2 830 1lbs,

At the time of the accident, the weight
of the aircraft was well below the maximum
permissible figure. The actual distribution
of the load was unknown, However, it was
calculated that at the time of the accident
the centre of gravity was at or beyond the
aft limit - the aircraft was trimmed for a
tail heavy condition,

The Flight

The flight from London to Keflavik
was completed at 0406 hours GMT, seven
minutes ahead of flight plan. Following
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refuelling, the aircraft departed Keflavik
at 0512 for Goose Bay, cruising at 8000 ft
until it was cleared at 0946 to 6 000 ft.

At 1320 hours the aircraft, following
receipt of the Montreal weather forecast,
advised Goose Bay that it would overfly
Goose Bay and proceed to Montreal,
Approaching Goose Bay a request for a
clearance to cruise at 4 000 £ft to Lake Eon
and at 6 000 ftto Montreal was denied,
following which the pilot chose to proceed
VFR on Airway Red 1l until a clearance
was issued at 1607 GMT for an IFR flight
at 6 000ft, At 1654 CF-MCF reported
having passed Mont-Joli at 6 000 ft,
estimating Quebec at 1758 arid Montreal
at 1850, The aircraft reached Quebec

at 1807 and then estimated arrival at
Montreal as at 1902 - this would make the
aircraft 27 minutes behind the original
estimate of 1835 hours GMT. The last
contact with the aircraft was at 1810 hours
GMT and at that time everything seemed
normal. The accident occurred approxi-
mately 5 minutes later,

The Wreckage

The aircraft had embedded itself
deeply into the ground and the crater
contained the frunt section of the fuselage
frame with the engines and the badly
disintegrated port and starboard wings.
The fuselage crater was approximately
15 ft deep, and the engine craters were
between 10-1/2 and 11 ft in depth, the
engines and fuselage being covered by
water, The left wing had made a groove
to the left side of the main crater and in
alignment with the fuselage, The crater
conformed to the aircraft striking the
ground vertically, Large sections of the
left wing skin were found to be corrugated
indicating that the left wing had struck
parallel to the ground and in so doing had
caused the skin to corrugate very uniform-
ly. The right wing was almost completely
dernolished, but it showed a different type
of failure which would indicate that the
aircraft must have hit the ground with the
laft wing leading slightly.

All major components of the aircraft
were found in the wreckage, the pieces
of which covered an area of about
125 000 square feet. The wing spar caps
and ailerons were found in their correct
position in relation to the centre line of
the aircraft which would indicate that the
aircraft came in straight, not spinning.

Conclusions following Examination of

Wreckage

The following facts were established:

1. The aircraft struck the ground in
an almost vertical attitude of
approximately 70° from the
horizontal and a few degrees left
wing down;

2. The aircraft hit the ground at a
speed calculated to have been in
excess of 200 kts;

3. The two pilots at the controls had
their seat belts on and fastened
at the time of the accident;

4, Control of the aircraft had probably
been lost prior to the crash;

5, Structural failure of the aircraft,
engines or propellers prior to
ground impact, premature in-flight
failure or lack of adequate engine
lubrication, explosion, foul play
or sabotage, fire in the air or
lightning strikes could be eliminated
as being the probable effective
cause of the accident.

The Fuel Situation

The flight plan showed the fuel on
board the aircraft to be 16 122 1b and the
figures for fuel remaining transmitted in
the Aireps are consistent with this figure,
The investigation, however, showed that
the actual fuel on board was 17 208 ]b
{16 992 1b after taxying and run-up) and it
was considered that the flight plan and
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Airep figures were adjusted to be consist-
ent with the incorrect figures shown on
the load sheet. According to previous
records the ¢aptain normally reckoned
full tank capacity to be 16 650 1b and it is
probable that his computations of fuel
remaining were based on this figure,
Using such a figure, the captain would
have reckoned on 553 1b remaining on
arrival over Montreal and on this basis

I 238 1b would have remained at 1815 hours
{the time of the accident)., The Board
computed, however, taking the initial fuel
load as 16 992 1b instead of 16 650 lb,
that the fuel on board the aircraft at the
time of the accident would have been
approximately 1 580 1b, The Board,
despite conflicting evidence of expert
witnesses about the fuel situation, reject~
ed the possibility of fuel shortage as the
immediate cause of the accident. The
Board was satisfied that there was suffi-
cient fuel on board for the revised VFR
flight plan from Goose Bay to Montreal
bt : the amount of fuel was insufficient to
satisfy the IFR reserve fuel requirements
prescribed in the Air Regulations.

Weather

All ground witnesses stated that
around the time of the accident there was
a thunderstorm accompanied by heavy
torrential rain and high gusting winds.
Some also mentioned hail.

Several storms were radar plotted
by the McGill University Stormy Weather
Group at Montreal Airport, cne of which
was plotted to be on Airway Red 1 south-
west of Quebec, The strength of this
storm could not be ascertained owing to
the extreme range. Also, owing to
active thunderstorms between the radar
plotting station and the storm plotted on
Alrway Red 1 southwest of Quebec, the
strength of this plot was reduced.

Fifteen minutes after the estimated
time of the accident (i.e. at 1830 GMT),
the Quebec Radio Range Station issued a
special weather report as follows:

"Estimated 3 000 broken,
12 000 overcast, visibility 6,
with thundershowers, wind
west 10, clouds cumulus 6,
altocurnulus 4, visibility

northeast through southeast 15, "

A Research Meteorologist, special-
izing in aviation hazards, stated -

"Turbulence is a significant
thunderstorm hazard to aviation
perhaps having the most serious
of the thunderstorm hazards. The
air motions which constitute this
hazard are of two kinds. There is
a relatively large scale vertical
motion referred to as a draft. The
drafts measure perhaps a couple of
miles across with velocities in
updrafts being measured at 90 ft per
second or more and somewhat '
smaller in downdrafts. An aircraft
caught in such a draft would expe-
rience a steady vertical motion
which could cause up to 5 000 f{t
gain or 2 000 ft loss of altitude
during a traverse of the draft in
a flight starting at 6 000 ft. Such
motions would not cause a severe
structural strain but if the pilot
attempted to maintain his altitude he
could be placed in a anusual nose-up
or nose-down attitude,™ ‘

...""LLoss of control is another
hazard that can be associated with
severe thunderstorm turbulence.
This is particularly true if the pilot
had placed the aircraft in a nose-up
or nose~down attitude to correct for
drafts. Once control of the aircraft
had been lost it would be difficult to
recover in very turbulent air."”

Pilots will, under ordinary circum-
stances, alter course to avoid, if possible,
going through the storm area but two
factors might have made it unlikely that
the pilot of CF-MCF attempted to
circumnavigate the storm:
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1. Having refiled IFR, it is possible
that the flight was in cloud and that the
aircraft flew unknowingly into a hidden
active cumulonimbus. 1t is to be noted,
however, that one pilot, who landed at
Quebec at 1806 GMT, having come from
Mont-Joli VFR at a height of 1 500 ft,
stated that the weather was clear all the
way through from Mont-Joli to Quebec,

2. Being low on fuel and having no
weather reports showing the possibility
of cumulonimbus build-ups in the area, the
pilot elected to penetrate what could have
appeared to a tired grew to be a minor
build~up.

Ornce the aircraft entered the turbulent
area, one can only speculate as to what
actually happened.

The possibility of fuel cross-feed
being in use at this stage of the flight
is considered remote, It is reasonable
to assume that each engine was being fed
from its main tank. .As previously stated,
the calculated amount of fuel on board
the aircraft at the time of the accident was
1 580 lbs or approximately 263 U. S,
gallons total, or 66 U, S, gallons approxi-
mately in each main tank, When the
aircraft is not in a level flight condition
the total amount of fuel carried cannot
“be drawn from the tanks. Therefore,
the possibility remains that extreme
aircraft attitudes caused by severe turbu-
lence could result in movement of the
small amount of fuel remaining in the
tanks, allowing air to be drawn into the
fuel lines. This would cause the engines
to cut; not necessarily simultaneously
but within a period of a few seconds of
each other, This could all happen in a
very short period of time with the crew
being extremely occupied maintaining
control. If these cuts occurred at a large
throttle opening, as fuel was again supplied
to the engines, the resultant power surge
could cause the propellers to overspeed,
The possibility of this happening to all
four engines simultaneously cannot be
overlooked.

It is possible that with all four
propellers overspeeding, the buffeting
vibration and drag caused complete loss
of control, leading to a dive from which
recovery from a relatively low altitude
was impossible,

It is also possible that the aircraft
encountered heavy turbulence unexpectedly,
followed by a momentary loss of control
during which time the aircraft assumed an
extreme attitude, recovery from which
was followed by a stall. In an effort to
keep the airspeed within reasonable limits
and maintain altitude, the crew would have
had to alter engine power settings. With
the engine windmilling at a high rate of
speed and with the propellers in full fine
pitch at impact, the pilot must have had
occasion to close the throttles in an
attempt to limit airspeed to the rough air
penetration speed. If the aircraft was
stalled in this condition, with the centre
of gravity aft, or beyond the aft limit,
this would likely give a more rapid and
extreme angle to the nose-up pitch. It is
to be noted in this respect that the wreckage
revealed that the aircraft was trimmed
nose-down at the time of impact (measured
as 6° elevator tabs up.)

The natural method of recovery would
be to apply poewer and push the nose down
and because of the aft centre of gravity,
complete and rapid recovery would
probably require more powetr than normai.
With power off at the stall, all propellers
would move to the low pitch setting. A
violent nose-down pitch at stall recovery
with a resultant rapid build-up of airspeed
and a sudden application of power could
result in a tendency for the propellers to
overspeed. Unless this was checked
immediately, as the airspeed built up, the
centrifugal turning moment of the propeller
blades would not allow the propeller
governor to regain control and the engine
revolutions would then be controlled by
the propeller. Recovery from this condi-
tion, even in favourable weather with
normal elevator trim settings, would be
extremely difficult and would be unlikely
in heavy turbulence.
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Loss of the control of the aircraft due
to heavy turbulence and subsequent dive
down to the ground are consistent with the
established facts that CF-MCF struck the
ground in an almost vertical attitude at a
speed of over 200 kts and with the damage
found in the strip examination of the four
engines.

Fatigue

The crew had ample off duty time
prior to their departure from London,

At the time the flight passed over
Quebec, they had been on duty approxi-
mately 22 hours and 42 minutes, of which
19 hours and 20 minutes had been in the
air,

When guestioned as to whether he
felt that there was a fatigue consideration
in this case, a Specialist in Aviation
Medicine replied:

"I believe if a pilot is on duty for
24 hours continuously, he would be
tired but I do not know whether he
would be fatigued to the point where
it would interfere with his judgment
and the safe performance of his
duties, especially a pilot with more
than 12 000 hours of flying. If during
the 24 hours on duty, he was able to
be relieved of theduties and respon-
sibilities and adequate rest facilities
were available so that he could relax
for one or two intervals of at least
1 to 2 hours, 1 do not believe he
would be fatigued to the point where
it would interfere with the safe
performance of his duties, "

The rest facilities provided for the
¢rew in CF-MCF were a bunk inthe main
forward cabin over passenger seats on the
starboard side of the aircraft, There
were no seats available in the passengers’
cabin,

Regarding the rest facilities, the
Specialist said - "the location, accessi-
bility and lack of privacy of them were
inadequate and left much to be desired, "

Another captain stated that when he
flew the Atlantic with the captain of CF-MCF
on a previous flight, depending on the
weather en route, the three pilots shared
their rest periods and these usually ran
anywhere from 2 to 3 hours non-stop
without coming back into the ccckpit.

This would allow the crew a certain amount
of rest but it is felt that during a period

of 22 hours and 42 minutes, of which over
19 hours were in the air, with only 2 to

3 bours' rest the crew would have been
very tired, although their condition would,
in all probability, not interfere with their
normal duties, It is, however, felt that
their capacity to deal with an emergency
would have been very low. )

The flight, as originally planned, with
three approximately equal sectors, each
within the operating range of the aircraft,
appears to have been normal and reasonable,

There appears to have been no logical
reason why the captain should have elected
to press oid to the extreme range of his
aircraft, to land at an airfield still short
of destination.

Probable Cause

The accident was attributed to severe
turbulence encountered whilst flying in a
cumulonimbus cloud, resulting in a chain
of events quickly leading up to a complete
loss of control and causing the aircraft to
dive to the ground in a near vertical
nose~-down attitude,

Recommendations

1. Neither the Aeronautics Act, the Air
Regulations nor the Air Navigation Orders
directly prescribe any hours of duty for
flight crews., The matter is dealt with
indirectly by means of the Operating
Certificate, Part VII of the Air Regulations
and Information Circulars 0-43-51,

0-2-52 dealing with operations of aero-
planes, scheduled and non-scheduled air
services respectively.

Section 6. 3, 6. 4 of Information
Circular 0. 2. 52 provides that:
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" An operator shall establish
limitations of the flight time of
flight crew members. These
limitations shall be such as to
ensure that fatigue, either oc-
curring in the flight or succes-
sive flights or accumulating
over a period of time, does not
endanger the safety of a flight.
The limitations shall be ap -
proved by the Minister, "

The result is that the limitation of
flight time of flight crew members to
ensure that fatigue does not endanger the
safety of the flight may differ in various
airline companies; some may fix a certain
number of hours of duty per day while
others will be on a basis of a certain
nuinber of hours per week, per month, or
three month period. The Regulations may
apply to all crew mermbers indiscrimi-
nately or various categories may be
treated separately, The Regulations may
differ depending on the type of operations
covered or whether the flights are sched-
uled or non-scheduled.

In the countries which carry on the
largest air transportation services, such
as the United Kingdom, United States,
France and Italy, the Regulations are
developed and issued by the State,

The Board, with a view to preventing
undue fatigue of the operating crew,
strongly recommended that appropriate
Regulations applying to all types of
commercial operations, scheduled or
non-scheduled, be issued, establishing

CAQ Ref: AR/575

limitations of flight and airborne time of
flight crew members, Such Regulations
should also set out the minimum space
to be allotted to ¢crew quarters and rest
facilities, such rest facilities to be
separate from the space occupied by the
passengers.

2, The Board considered that on inter-
national flights, for the safety of air
navigation, there should be some type of
flight watch system and that the Air
Regulations should provide for such a
system, The Board, however, did not
consider that it had sufficient data in this
respect to make any specific recommen-
dations but suggested that the question be
given serious consideration by the
Department of Transport,

3. In the Weight and Balance Manifest
of CF-MCF there was no allowance or
provision for the weight of the various
articles in the commissary's department,
With a view to preventing overloading of
the aircraft, the Board recommended that
a proper allowance be made in the Weight
and Balance Manifest of the aircraft for
every item on board regardless of its
weight.

4, The Board further recommended that

in all cases of secondhand aircraft imported

for commercial operation a close check
be made of the standard of their previous
maintenance and service, modification
status and recording, major changes to
role, weight and balance and that the said
aircraft be weighed before being put into
operation.

Non-scheduled
En route
L.oss of control
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No.

Airwork Ltd,, Hermes, G-AKFP, and Indian Airlines Corporation, Dakota,

VT-AUA, collided at Dum Dum Airport, Calcutta, India on

] September 1957. Report released by the Department of Communications

and Civil Aviation, Ministry of Transport and Communications, India.

’

(A formal investigation of the accident was conducted by the
Government of India; which was attended by an
accredited representative of the State of Registry of the
Hermes aircraft [United Kingdom/).

Circumstances

The Hermes aircraft was on a non-

scheduled passenger flight from Blackbushe
Airport, England to Singapore with stops
at Karachi, Delhi and Calcutta, While
making a radar assisied approach to run-
way DIR at Dum Dum Airport, Calcutta,
it enllided {(at 0000 hours GMT) with a
Dakota aircraft which was lined up on run-
way UlL. The Dakota was destroyed and
four members of the crew, the only occu-
pants on board, were fatally injured:. The
Hermes sustained substantial damage,
Two passengers were injured.

lnvestigation and Evidence

Schedule of events preceding .the accident

2309

2311

2318

The Hermes arrived over Calcutta.

The Hermes asked for and was
cleared to make an ILS let-down on
to runway 19L. The Air Traffic
Control cautioned that there would
be a slight tail wind component
when landing on this runway. The
let~down was carried out.

The captain abandonedtheapproach
at the break-off height as he could
not see the runway due to a passing
shower., During this overshoot the
aircraft requested clearance for a
visual landing on runway C1R, but
this was refused as a York aircraft
was at that time making an ILS
approach on 19L. The Hermes

2320

2331

2338

2347

2359

was instructed to ascend to
2 000 ft and report over the
BQ NDB.

The captain of the Hermes was
asked if he would like to make
another ILS approach. On his
acceptance, the aircraft was
cleared to climmb to 3 500 ft and
call over the Range Station,

ATC asked if the Hermes would
like to be positioned for a radar
assisted approach. The captain
replied, *'if it will expedite our
landing, yes please', He was
informed by ATC that he would be
No. 2 to land as the York aircraft
was now carrying out an ACR
let-down and was turning finals
for O1R.

The Hermes was handed over to
the Radar Controller. The latest
altimeter setting of 997 mbs was
passed on to the aircraft.

The aircraft was informed that it
would be a right-hand circuit for
runway O0lR and from then on the
approach progressed in accordance
with the laid down procedure until -

when the Radar Control cleared the
aircraft to land visually., The air-
craft at this time, according to the
Radar Operator, was one mile from
the threshold of 01R and to the left
of the centreline,
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However, according to the captain's
evidence, during the talk down
when approximately 1-1/4 miles
away from the threshold of the
runway on which he actually landed
and at a height estimated by him
to be between 400 and 500 ft the
aircraft broke cloud heading 005,
At this stage, noticing the outline
of a runway ahead and slightly to
the starboard, he considered him-
self in visual contact, turneddown
the R/T and decided to continue
visually., He stated that as the
runway appeared in the position
that he expected to see the run-
way O1R, he concluded it to be

the designated runway and
continued the approach. Inactual
fact, he was approaching O1L,
Had the pilot not turned down the
R/T at this critical stage and
complied with the 59 correction
given, runway O1R and the visual
aids of this runway would have
come into his field of vision.

A minute or so earlier ATC had cleared
the Dakota to line up and hold on runway 011L.
The captain of the Hermes stated that he
did not see the Dakota until it was too late
to avoid a collision.

Weather

The weather observation made at
0000 hours GMT (0530 hours IST) by the
Weather Section of the India Meteoro-
logical Department at Durn Dum on the
morning of 1 September 1957 indicated
the following conditions:

Wind 320° 04 knots
Visibility 3 nautical miles
Weather conditions raining

Cloud

4 octas St. 500
3 octas St. 800!

Lower layer
Second layer

Third layer 3 octas As. 10 GCO!
Air temperature 25.6° C.
Dew point 25.6° C.

QNH 997. 0 mbs
QFE 996.5 mbs

Pressure

There was cconflicting evidence
regarding the visibility at the time of the
accident - ranging from 3 miles as reported
by the meteorological ébservers to nil visi-
bility as stated by the first officer of the
Hermes. It was concluded that what actu-
ally mattered in this case was how much
the pilot himself saw or thought he saw.

The captain of the Hermes claimed
that at no stage did his visibility go below
2 000 yards, probably because he saw the
outline of a wet runway shining at a dis-
tance, Relevant evidence indicated that
the aircraft was flying through rain, and
the pilot did not have the advantage of the
windscreen wiper operating. The first
officer did not at any stage see anything
atall. Had the runway not been reflecting
light, it is doubtful whether it would have
been possible for the captain to see it at
all, particularly as, according to his own
statement, nothing else was visible.
Furthermore, the captain stated that he
found himself high and fast.

Analysis of the evidence

The theory that the aircraft had
been positioned left of the centreline of
runway O1L by the ACR (Airfield Control
Radar) was carefully examined and the
Assessors were satisfied that this wasnot
the case. All evidence indicated that the
aircraft was to the left of the centreline of
runway O1R as indicated by the ACR. The
reason why the captain of the Hermes saw
01L to his right is that the heading of the
aircraft at the time he saw the runwaywas
offset to the left of the runway QDM.,

Taking all factors into account it
was considered that a single runway seen
in such circumstances of poor visibility
etc. provided insufficient orientation to
justify continuing the approach. An over-
shoot action was called for under the
circumstances that existed but the captain,
however, failed to take such action.

As regards the facilities and assist-
anceé provided by the Aerodrome Control,
there was some evidence that the red
lead-in lights of runway OlR were on at
the time the Hermes made its approach.

It was also stated by the officer concerned
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that the high intensity lights were on, even
though there was no corroborative evidence
on this point. The sodium bar lights were
definitely not on. In the conditions exist-
ing at the time, particularly as the Aero-
drome Control officer himself estimated
the visibility to be only 3/4 of a mile in
rain and the fact that aircraft weremaking
instrument approaches, boththe highinten-
sity and the sodium bar lights ought to
have been on."

The note of Recommendation 1.5
of ICAQO, Annex 14, Part III implies that
two parallel runways separated by 700 ft
should not be used simultaneously in any
other conditions than visual conditions.

In consequence, to allow the Dakota on to
runway 01L whilst the Hermes was being
talked down on to runway Cl1R, not only
goes against the recommendation but
constituted one of the hazards itenvisages.

It was observed from evidencethat
only a driver and one set of fire fighting
crew were on duty at the fire station even
though two fire/crash tenders and an
ambulance had to be manned.

The question of crew fatigue was
brought up during the proceedings and
this aspect was examined. It was noted
that the last rest afforded the crew was at
Karachi where there was a 16 hour stop -
14 hours rest. Although the rest period
meets the flight time limitations laid downa
by the United Kingdom, the fact that the
crew operated throughout two consecutive
nights and rested only during the inter-
vening daylight hours, may have induced
sufficient fatigue to be of significance,
having regard to the conditions under
which the landing was made.

Fuel on board the aircraft when it
departed from Delhi was 1704 Imperial
gallons and this quantity conforms to the
regulations laid down in the company's
Operations Manual. It was considered
that the requirement commits the pilot to
land or divert immediately on arrival over

the destination. It was suggested that in
this case, the pilot had used up fuel
necessary for diversion. The Assessors
were satisfied that this did not cause the
pilot any concern.

Probable Cause

The official report of this accident
contains two statements of cause, one by
the Court, the other by the Assessors,
which do not differ in substance; the
following summarizes the essential points
of the two statements;:

An error onthe part of the Commander
of the Hermes aircraft in turning down the
R/T during the final stage of the radar
assisted approachand indecidingto continue
the approach under conditions which did
not enable him to identify positively the
correct runway.

Contributory Cause

The presence of the Dakota on the
threshold of runway 01L.

Recommendations

1. The simultaneous use of parallel run-
ways must conform to the recommen-
dations contained in para. 1.5 Part III
of Annex 14 (ICAO).

2, The importance of co-ordination be-
tween the captain and the first officer,
particularly under instrument flight
conditions, must be emphasized
during training of pilots.,

3. As far as possible the location of crash
tenders and ambulance must be such
that the crew manning these vehicles
obtain unrestricted view of the entire
airport.

4. The fire fighting should be strengthened
and the medical facilities at the airport
should be improved.
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Observations 2. The operator's interpretation of ICAO
standard 4. 3,2.2 item (i) Annex 6
differs from what is envisaged in this

1. Regulations on flight time limitations standard. The fuelallowed for various
must differentiate between night and sectors does not provide the reserye
day flying when laying down rest of iorty-five minutes over the alter-

nate unless an aircraft diverts.imme-

periods.,
diately on arrival over the destination.

Non=~-scheduled
Landing
Collision - aircraft
(one airborne)

ICAO Ref: AR/559
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No. 7

British European Airways Corporation, Viscount, G-AOJA, crashed at Nutts Corner,

Belfast, Northern Ireland, on 23 October 1957, Report released by the Ministry

of Transport and Civil Aviation [UK).

C.A.P. 150.

Circumstances

The aircraft departed London Airport
at 1516 hours GMT on a flight to Belfast
in pursuance of a special charter, carrying
5 crew and 2 passengers. At 1645 the
aircraft was taken over by the Precision
Approach Controller for a GCA talkdown
on runway 28 (276°) in weather conditions
which the captain thought would allow him
to become visual at or above his critical
height of 500 ft. Soon after "3/4 of a mile
from touchdown" the aircraft was to the
right of the centreline and shortly after-
wards was "'well right of centreline’..
Just after '"1/2 a mile from touchdown' the
Precision Approach Controller said "if
you're overshooting turn left left 5° on
overshoot over' to which the reply came
",.. overshooting'. At about this time a
number of witnesses heard the aircraft
“"rev-up'. Shortly thereafter (at
165} hours) the aircraft crashed within
the boundary of the airport approximately
1 000 ft to the south of the western end of
runway 28, killing all occupants.

Inve stigation and Evidence

Crew Information

In all, the captain had flown a total
of 7 496 hours of which 316 were on
Viscount 802 aircraft. In the last six
months before the accident he had flown
301 hours and had landed at Nutts Corner
on twelve occasions.

The first officer had flown a total
of 4 739 hours of which 259 hours were on
Viscount 802 aircraft. In the last six
months he had flown 280 hours.

The Weather

A cold front was expected to clear
through the Belfast area between 1600
and 1800 hours. Cloud at Nutts Corner
was forecast to be down to 300 ft but
improving after 1600 hours, The captain
in conversation with Air Traffic Control
discussed the possibility of diverting to
Dublin or Aldergrove. After being
informed that aircraft had reported a cloud
base of 500 - 600 ft the captain decided to
continue the flight to Nutts Corner. Four
ground witnesses who were in the approach
area at the time of the accident reported
fog on the 'surface and gave varying esti-
mates of the visibility., Although the
aircraft crashed within the airfield boundary
nobody saw the crash.

The Wreckage

As a result of the ¢crash there was a
far-reaching disintegration of the structure
of the aircraft,

At the moment of impact all three
undercarriage units were fully retracted
and locked. On this type of aircraft it
takes about 13 seconds from pressing of
the selector button for the undercarriage
to reach the fully locked position, The
Court had no reason to doubt that when the
aircraft was approaching the eastern end
of the runway the lundingy wheels were
down and concluded that they must have
been selected up at the moment the decision
to overshoot was taken. It was impossible
to conclude that undercarriage drag had
any significant effect on airspeed at any
rmaterial time,
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It was ascertained that the flaps were
near to the fully up position at the time of
impact.

Other reliable evidence suggested
that the captain would have selected
85% (40°) flap upon identifying the ap-
proach lights which the Court considered
he was able to do and almost certainly
did.

A study of the ground at the place of
impact suggests that the port wing had
struck the ground a little before the
starboard wing but not appreciably so.
There were positive indications that the
aircraft was not inverted.

It was concluded that the heading of
the aircraft was 204° or 72° to the left
of the line of runway 28.

The sixteen propeller blades had all
been torn from the hubs and the indica-
tions were that they were all rotating
under similar conditions at the time of
impact. They had been at a pitch setting
within the normal constant speeding range.

The engines were badly smashed up
but enough could be observed upon
examination to confirm that they had been
rotating at the time of impact, and there
was no indication of any failure or fire in
any one of them.

The more delicate instruments in the
aircraft were so badly destroyed that
beyond saying that the gyros of the twin
compass systemn were rotating at the time
of the impact those who examined what
was left were unable to point to any useful
conclusions,

Although it is not, and was not
claimed by any witness to be, conclusive
the best evidence based on examination
of the wreckage is that none of the controls
were jammed before the impact.

Discussion

The experience of an officer who
knew the captain well and had often flown

withhim as a co-pilot was that the captain
was accustomed to fly his aircraft manu-
ally after take-off until he reached an
altitude of 4 000 - 5 600 ft.. When ap-
proaching his destination he used to
disengage the auto pilot from the time he
entered the aerodrome control area and
fly manually until he had landed the
aircraft, According to the same witness
the captain's usual practice was to leave
the clutches engaged with the auto pilot
selected out,

The captain was familiar with and
favoured the monitored approach procedure
which BEA recommends. Whether he or
his first officer did the flying or the visual
looking out was a matter for his own
decision in the circumstances of any
individual let-down., He was regarded as
a-meticulous watcher of his approach
speed.

The Court was satisfied that during
the whole of the period of the talkdown
eleven out of thirteen of the red low
intensity approach lights, the red obstruc-
tion lights, the green low intensity
threshold lights and all save one of the
white directional runway lights were
alight.

* The Court was satisfied that the captain
was at no time in breach of the provisions
of the Air Navigation Order 1954 relating
to Aerodrome Msteorological Minima for
aircraft registered in the United Kingdom
and that he complied with the instructions
issued from time to time by BEA which
cover every aspect of approach and

landing in limited visibility,

In all the circumstances the Court
could not favour any explanation of the
accident based upon pilot error. The
elimination of pilot error resulted in
concentrated study of other factors such
as malfunctioning of the control mechanism:
which might make the aircraft uncontrolla-
ble. In this connection, the possibility
of something jamming the controls was
given detailed consideration.
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BEA have a standing order the inten-
tion of which is to eliminate any possibility
of loose objects being left about in the
cockpits of aircraft. Provision is also
made requiring those who are responsible
for carrying out the various prescribed
"checks' to satisfy themselves that no tools
or similar objects are left behind when
panels are closed or in any other section
of an aircraft in which work was required
in the course of the "check'.

Sofarasthe Viscount 802is concerned,
the only one of the controls into which a
foreign object could find its way was the
aileron servo motor on the port pilot's
platforim, After going through the com-
plete control system a reliable witness
from the Service Branch of the builders
of Viscount aircraft was unable to find
any other place into which any but insig-
nificant foreign objects might get.

More than a month before the acci-
dent the builders put out a bulletin rec-
ommending the covering of an aperture
through which objects might fall into the
control mechanism governing the ailerons.
The modification was given the value
“desirable', Alarge nunber of "desirable’
meodifications are suggested from time to
time and these are studied and applied as
and when convenient,

There is not in this case a shred of
evidence which would justify a finding that
any interference with the controls had
anything to do with the fatality, Two
circumstances only have made it necessars
for the topic to be discussed. The {irst
of these is the elimination of any proba-
bility of pilot error. The second is the
wide canvassing of the possible significance
o? the finding among the wreckage of the
aircraft of a small screwdriver,of the type
commonly used by electricians,in a badly
distorted condition which indicatea thav it
~ad been subjected to severe stresses,

While it was clearly possible for a
ioreign object like this screwdriver w0
have fallen through the aperture invo the
azileron controls the Court felt bound to

accept the evidence of the scientific
investigators that it was not probable that
this screwdriver was jammed in the
aileron controls on the occasion of this
crash.

A detailed examination of the auto
pilot equipment salvaged from the aircraft
was carried out. There was nothing wrong
with the auto pilot and it was not energized
nor were the clutches engaged at the time
of impact.

Careful work was done in the course
of a study by an expert to try to establish
the flight path followed during the final
dive and particular attention was paid to
the possibility of a bunt manoeuvre or of
a partial recovery from a stall.

It appears possible to obtain conditions
at impact similar to those reported without
requiring any structural failure or unserv-
iceability of the aircraft but also that the
manoeuvre required would be of a fairly
violent nature.

Something may have deceived the
pilot into some violent manoeuvre of the
kind envisaged. It would seem that the
only possible source of such deception
would be the Flight System and associated
instruments.

All that was recovered from the
wreckage was subjected to an exhaustive
examination by an impressive body of
experis and they failed to find anything
which pointed to the malfunctioning of any
instrument or indicator which could have
led the pilot into a disastrous operation of
the controls.

Probable Cause

The cause of the accident was not

determined,

Recommendations

Consiaeration should be given to the
cisc;plinary aspect of the swiiching on and
off of aerodrome HLghting, In this case
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there was a conflict of evidence between
local residents and the airport staff as to
whether the approach lights were on when
the aircraft was coming in to land. The
Court favoured the evidence given by the
officials but not without some misgiving.
It must help the man who is responsible
for seeing that lights are switched on or
off as is appropriate to the weather
conditions prevailing if he knows that as
a matter of drill he must make some
record of the times at which he performs
these duties. It is not for the Court to
suggest the method by which or the form
in which such records should be made but
it is reasonably assured that some such
drill could be insisted upon without putting
any appreciable burden upon the personnel
concerned,

The bent screwdriver was handed to
the Investigating Officer of the Accidents
Investigation Branch on the second or
third day after the wreckage had been
taken into a hangar for examination. The
Investigating Officer put it aside in a box
along with some other small components
which were awaiting more detailed
examination and when several days later
he went to find it, it had gone. He found
that the screwdriver had been picked up
by a person employed at the airport,
straightened by him and presumably used
again as a screwdriver, no doubt in all
innocence and good faith.
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In this case the screwdriver was not
taken and tampered with by an ordinary
member of the public to whom the police
could deny access to the hangar but, as
has been said, by one of the persons
detailed to assist in the moving of the
wreckage and as such authorized to be in
the hangar and so to have access to the
impounded objects.

Again it is not for the Court todevise
security methods designed to prevent this
sort of thing happening again but it ex-
presses the strong view that somebody
ought to.

It is clear that the possibility of loose
objects finding their way into the control
mechanisms of aircraft and jamming them
is in the mind of all concerned with the
design, operation and flying of aircraft.

The Court takes this opportunity of
calling for constant vigilance in this
respect and for the devising of drills and
disciplinary sanctions directed to the
elimination so far as may be possible of
carelessness which may lead to the leaving
of tools or other objects loose in an air-
craft in such a way as to create any possi-
bility of the sort of mischief which has had
to"be considered in the course of this
investigation.

- e e e

Non-scheduled
Landing
Undetermined
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No.

8

Aviacion y Comercio,” DH-114 Heron aircraft, EC-AQA, was damaged

on landing at Fuenterrabia Alrport, Spain, on 26 October 1957.

Report released by the Directorate General of Civil Aviation,

~ Spain, November 1958.

Circumstances

EC-AQA departed Barajas Airport,
Madrid, on the morning of 26 October on a
scheduled passenger transport flight to
San Sebastidn with a stop planned at
Fuenterrabia, Brake failure occurred on
landing at Fuenterrabia Airport, and the
aircraft left the field and fell into a slough
in the estuary of the Bidasoa River, approxi-
mately 20 metres {rom the airport limits.
As a result of the accident, a passenger
suffered a fractured arm, and two other
passengers were slightly injured. The
remaining 14 passengers and the crew

were uninjured., Theaircraftwasdestroyed.

Investigation and Evidence

The pilot had 15 hours flying time
on Heron aircraft and a total of 2 500 hours
to his credit.

Tests of the aircraft's pneumatic
system disclosed that when in ""gear down"
position, the selector lever of the gear
operating device produced an internal leak
whereby the bottle pressure escaped to the
outside air; both the flap and brake sys-
tems, however, were in perfectoperating
condition. With gear up and flaps 0°, the
pneurratic system remained normal.
Extensicn of flaps to 20° was carried out
normally, but gear release and extension
allowed the compressed air in the bottles
to escape t6 the outside air and, conse-
quently, the bottles were gradually dis-
charged. Brake tests and flap extension
to 60° were performed during this dis-
charge, with satisfactory results as long
as the bottles still retained some air
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pressure., Total bottle discharge leftboth
the brake system out of order and the flaps
hfree to retract, which pi‘evented them from
acting as aerodynamic brakes.

The Flight

On sighting Fuenterrabia Airport
the aircraft was flying at 900 metres so
the pilot circled the field once to lose
altitude and enter Runway 05 in an ordi-
nary glide. Touchdown was at about
150 metres from the threshold of the run-
way at a speed, considered by several
witnesses to be excessive, and the air-
craft continued on a normal run for about
300 metres at which point the pilot
switched off the ignition oftheinner engines
and applied brake control. Asthisproduced
no effect, he repeated the manoeuvre
several times and attempted to ground loop
in order to avoid leaving the strip by the
approach end of Runway 23. However, he
did not fully succeed and merely performed
a slight turn which did not prevent the air-
craft from leaving the aerodrome and
falling into a slough.

The pilot should not have relied
exclusively on the flaps and the brakes,
even in the presence of wind. He should
have touched down at reduced speed,taking
maximum advantage of the runway length.

Probable Cause

The total discharge of the air sys-
tem bottles, owing to the internal leak in
the landing gear selector, prevented brake
functioning.

Scheduled ]
lLanding i
Overshoot J
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No.

9

IBERIA, Douglas DC-3, EC-ACH, caught fire and crashed in the

vicinity of "La Marafiosa" Getaie {Madrid), Spain, on 28 October 1957.

Report released by the Directorate General of Civil Aviation,

Spain.

Circumstances

EC-ACH was on a scheduled pas-
senger transport flight from Tangier to
Madrid carrying 4 crew and 17 passengers.
When flying near Getafe it caught fire after
an intense flare of light was seen, and the
left engine fell free. The aircraft then
lost height and crashed, killing all occu-
pants,

Inves tigation and Evidernce

Witnesses' statements showed that
in its first stage the fire was set off by a
magnesium compound or by a thermic-type
mixture and not by liquid fuel, while inthe
sécond stage the burning of fuel with a high
carbon content became apparent.

Examination of the wreckage showed
that the fire started behind the fireproof
bulkhead; the spar supporting the upper
engine fittings gave way owing to the heat,
and the engine rested on the lower fittings
until they broke.

The aircraft hit the ground withits
landing gear extended. The leading edge
of the leftwing in the de-icing zone was
burned by a jet of flame which reached a
temperature of over 800° C which had been
directed during flight from the nacelle
toward the wing and from the rear to the
front.

It appears that the aircraft was
flying normally when fire broke out in the
left nacelle behind the fireproof bulkhead
and spread rapidly, either because the
pilot extended the gear to begin landing
operations or else because the fire reached

the oil container, raising the temperature
sharply and probably setting off the fire
detection system.

The temperature attained weakened
the spar supporting the upper engine fittings
as well as the lateral walls of the nacelle;
the engine became loose and was supported
only by the lower fittings whose bolts could
not support its weight. The engine was,
therefore, soon torn away. This could
have occurred at 1804 hours at the latest -
by which time the aircraft was no longer
replying to R/T calls.

The oil and hydraulic lines, as well
as the rest of the oil in the container fed
the fire, and when the engine became de-
tached taking with it a piece of the fire-
proof bulkhead, a direct current of air
fanned the flames which spread to the left
wing and the left side of the fuselage,
reaching the rudder and the left elevator.

It is probable that in order to open
the passenger door, in accordance with
emergency regulations, and since the door
handle must have been very hot, a water-
soaked napkin was used; it was, subse-
quently, found near the engine, It is also
probable that emxergency exits were opened
to permit rapid evacuation of the aircraft
once it landed. However, before it reached
the ground, fire must have entered the
cabin by any one of these openings, as is
shown by the evidence of intense fire in the
interior of that part of the tail unit that was
not totally destroyed. It may also have
happened that the left side of the baggage
compartment caught fire owing to the
intense heat produced by the flames.
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With fire inside the cabin, or at
least in the baggage compartment, the air-
craft attempted to land with its trimmming
tabs operated to their limit. It was, how-
ever, listing badly owing to the missing
engine, probably aggravated by the fact
that passengers on the port side had gone
over to starboard in an attempt to escape
the heat generated by the fire. Moreover,
the landing gear could not be locked in
place - the failure of hydraulic pressure
prevented its retraction or its locking in
an extended position.

The Flight

At 1759 hours the aircraft was in
contact with Barajas Control Tower and
reported normal flight and that the air-
port was in sight. It requested landing
data and asked that the ILS be turned onto
test the airborne installation in the pre-
vailing visual meteorological conditions.
Barajas replied: "Runway 33, wind calm,
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QNH 30.13, report on reaching base leg,
ILS out of order'. At 1803 the aircraft
called the Paracuellos Area Control Centre
asking for emergency entry clearance as
its left engine was on fire, It was given
absolute priority for the use of any run-
way. That was the last contact with the
aircraft. Shortly thereafter an engine fell
¢lear, and 30 seconds later an intense
light was seen causedbya fireaccompanied
by columns of black smoke. After making
a turn the aircraft began to lose height
rapidly and fell to the ground.

Probable Cause

The accident was caused by a fire
produced by extraneous dbjects, which
developed in the left nacelle. A different
type of fire would have burned the wheel,
the magneto couplings and the landing gear
leg; fuel combustion alone would not have
been sufficient to weaken so rapidly the
engine support fittings.

{

| Scheduled

. En route

'L Fire in flight
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No. 10

Pan American World Airways, Inc., Boeing 377, N 90944,

was lost in the Pacific Ocean between Honolulu, Hawail and

San Francisco, California on 9 November, 1957,

Civil Aeronautics Board (USA) Aircraft Accident Report,

released 20 January 1959, File No. 1-0119.

Circumstances

Clipper 944, a regularly scheduled
around=the-world flight, originated at
San Franciscowithits first stop scheduled
at Honolulu, It departed San Francisco at
1951 hours GMT on 8 Novemberand arrival
at Honoluluwas estimated at 0550 hours on
9 November. Gross weight at departure
was 147 000 pounds, the maximum allow-
able, and the weight included fuel for
approximately 13 hours. Aboard the air-
craft were 36 passengers and a crew of 8.
All the required position reports were
made and 944 reported to Ocean Station
"November" at 0030; its position was fixed
by radar as 10 miles east of the vessel.
The last position report, at 0104, was
routine with no indication of anything unu-
sual. The next scheduled position report,
due at 0204, was not received and
30 minutes thereafter the flight was desig-
nated unreported. An extensive sea and
air search over thousands of miles of
ocean ensued. Bodies of 19 of the
44 occupants were found as were small
and light aircraft parts and cargo.

Investigation and Evidence

On 14 November, the fifth day of
search, aircraft from the U.S. Navy
carrier '""Philippine Sea'" located bodies
and parts of wreckage some 940 miles
east of Honoluluand approximately 90 miles
north of the flight's intended track. A
continued intense search was unproductive
and was abandoned on 15 November.

Board investigators carefully
examined the recovered debris for evi-
dence of an inflight explosion. This

examination included a thorough inspection
of recovered items of cargo, passenger
effects, and mail. No evidence of an in-
flight explosion in the fuselage was found.

The Board considered it possible
that an emergency message might have
been sent from the flight after the 0104
position report and that such message
might not have been heard. Pursuing this
possibility the Aeronautical Radio, Inc.,
recording tapes for the frequency inwhich
such message would be recorded were
carefully examined. Initially nothing was
apparent. However, repeated playbacks
of the tapes of the period following the
0104 position report disclosed previously
unknown transmissions which were ex~
tremely weak and subject to varied and
conflicting interpretation.

Despite comprehensive research,
the Board could not definitély establish
that any emergency transmissions came
from Clipper 944,

There were no reports of turbu-
lence, icing, lightning, thunderstorm
activity, or precipitation of any kind.

Because of the limited amount of
wreckage recovered, it became all the
more important to determine as much
information as possible from the recovered
bodies in order tc arrive at a better under-
standing of the emergency that had caused
the accident. The Board enlisted the aid
of expert pathologists familiar with air-
craft accident fatalities to assist in'the
development of all significant information.
Their examination of the 19 bodies re-
covered disclosed that 10 had probably
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died from drowning. Further, the lack of
extensive crash-induced mutilation, to-
gether with the general condition of the
bodies, suggested that the water impact,
although severe, was not sufficiently great
to cause complete disintegration of the
aircraft. None of the bodies had been
subjected to fire before or after impact.

As part of the pathological exami-
nation, a series of tests for toxic material
was conducted. Initially these tests indi-
cated elevated levels of carbon monoxide
in several of the recovered bodies, This
preliminary finding indicated

1) the need for further corroborating
tests

2) that a study should be undertaken
to determine how high concen-
trations of carbon monoxide could
have been present in the inhabited
portions of the fuselage,

To accomplish the latter objective a Board
investigating group made a detailed study
of the Boeing 377 systems to determine
possible malfunctions which could lead to
the generation of carbon monoxide. These
were considered with probable variations
in the pattern of airflow throughout the
fuselage. This study disclosed that high
levels of carbon monoxide could be gener-
ated and distributed unevenly throughout
the fuselage in several ways. However,

it was impossible to relate the elevation
of carbon monoxide found in bodies with
the seating arrangement and, consequently,
with the source of the carbon monoxide.

Medical tests have continued from
the time of the accident t6 the present to
verify the initial findings relative to carbon
monoxide concentrations in certain of the
bodies. These tests, conducted inde-
pendently by different federal agencies,
verified the concentrations as found ini-
tially but raised doubt as to the suitability
of any test method because of the decom-~-
posed state of the bodies. Additional studies
are presently being performed which may
answer the question regarding reliability

of carbon monoxide results in cases of
post-mortem decomposition, but as yet
this question is unsolved.

Expert examination of five recovered
wrist watches established a probable time
impact as 27 minutes past the hour. Since
the aircraft had reported at 0104 and did
not report, as scheduled, the time of the
crash is concluded to have been 0127.

An inspection was made of all
company maintenance records of N90944.
This included records of the aircraft
structure, powerplants, and all acces-
sories. A detailed study of these records,
which were adequate and in good order,
showed that all airworthiness directives
had been complied with and that no known
discrepancies existed at the time the air-
craft was dispatched on this flight.

Examination of past discrepancy
reports for the aircraft revealed a report
of an unexplained "loud noise' during
flight, and two cases of hard landings.
Inspection of the aircraft had followed
each of these incidents and no visible
damage had been found. The inspection
had not included, however, examination
of the wing spars as this was not, at the
time, considered necessary.

During the course of the investi-
gation, and in view of the circumstances
of the disappearance of the aircraft and
the absence of living witnesses or crew
mermnbers, an extensive investigation of
personal activities and backgrounds of
crew, passengers, and .company ground
personnel of the San Francisco base of
PAWA was made by CAB and other govern-
merntal agency personnel., This investi-
gation included personal interviews with
all personnel who might have had access
to the aircraft for any reason while the
aircraft was on the ground on its last stop-
over atSan Francisco from 6 November 1957
to & November 1957, and involved some
98 persons. This phase of the investi-
gation disclosed that the aircraft received
normal preparation for the flight and
disclosed nothing relative to the characier
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or behaviour of any person that might point
to sabotage in connection with the loss of
the aircraft.

Subsequent to the public hearing,
the Board conducted an investigation of
specificmaintenanceand overhaul prac-
tices and occurrences at the carrier's
San Francisco base. The purpose of this
investigation was to obtain information by
which maintenance adequacyof the carrier's
Boeing 377 aircraft and powerplants could
be evaluated; consequently, a part of the
investigation related directly to these air-
craft,

A number of irregularities inmain-
tenance procedures and/or practices were
noted. However, because the aircraft was
lost at sea with no message giving any
clue as to the nature of the emergencyand
because there was no direct application of
these irregularities to 944, it is obviously
impossible to associate them with, or dis-
associate them from, the accident.

The subjects of emergency proce-
dures, and crew training and competency
therein, were investigated. It was estab-
lished that the company's emergency
training curricula, including ditching,
fire fighting and smoke evacuation proce-
dures,; were adequate and that all crew
members of N 90944 had successfully
completed the required training.

It is obvious from the investigation
portion of.this report that an analysis to
arrive at the probable cause of the acci-
dent is seriously handicapped by the
scarcity of physical evidence. However,
the following seems logical.

If a large-scale fire had occurred
in the cabin, cockpit, baggage compartment,
or lounge area, some evidence of such
fire would most probably be present in the
recovered pieces, Since none was found,
it is reasonable to conclude thata large-
scale fire did not occur in any of these
areas. There was no physical evidence
to indicate the occurrence of a powerplant
or localized fuselage fire nor was there

any evidence to indicate that there was no
such fire. Although a powerplant or local-
ized fuselage fire would not immediately
destroy the structural integrity of the air-
craft, both the indicated lack of directional
control and absence ofanydistress message
could well be associated with this kind of
emergency. Such fire could generate -
considerable quantities of smoke which
might present serious difficulties to the
crew. However, equipment is provided

to combat such an emergency, and the
crew is trained in its use. Fire damage
that was observed on the floating debris
was cornfined to those surfaces which were
above the waterline. Obviously, this
damage could have been caused only by a
surface fire following impact.

Clipper 944 made five routine hourly
position reports after its departure from
San Francisco, the last one 21 minutes
prior to impact with the water. After the
last routine position transmission, the
aircraft descended from 10 000 feet going
away from Ocean Station "November"
which it had passed some 35 minutes
before.

The location of impact was computed
to be in the vicinity of latitude 29° 26'N.
and longitude 143° 34'W. This is approxi-
mately 105 miles west of the last position
established for the aircraft and about 30°
off course to the right or north. Lack of
knowledge of both the time and start of
descent and precise impact point makes it
impossible to determine by analytical
means, or otherwise, the airspeed or the
descent rate existing during the descent.

A fairly flat angle of impact is
indicated by the nature of damage to the
recovered material, its location within
the aircraft, and by the lack of severe
mutilation of bodies. The part of the air-
craft from which the recovered wreckage
came indicated breakage of the fuselage at
about the same locations as has occurred
on previous survivable ditchings of the
same model aircraft. These circum-
stances suggestanearly survivable ditching
may have been available at the time of water
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impact., Exercise of such control would:
tend to rule out crew incapacitation. How-
ever, two pertinent conclusions regarding
the final portion of the flight are evident.
Consideration of the distance flown from
the last reported position to the impact
point, and of the time required totraverse
that distance shows that the flight did not
turn back toward Ocean Station '"November",
Also, the ditching tothe north of the planned
route indicates that appreciable lateral
distance, not on course and away from the
ocean station, was traversed after the
start of the emergency.

It is difficult to understand why the
captain would have elected to continue
away from "Novermnber'" had he been able
to do otherwise, Weather was nota factor,
and it is not believed that the shipping
lanes to the north offered any inducement
to turn in that direction. Conversely,
""November", a fixed ocean station equipped
with radio homing and radar devices and
rescue equipmernt, was in close proximity
with trained personnel readily available,

The condition of the sea at the time
and place of the ditching is not known
precisely, but it should not have been
appreciably different from that existingat
the weather vessel 105 miles to the east,
That vessel's official observation at 0000,
one hour and 27 minutes beforethe ditching,
included: waves from 300° at a frequency
of 11 -« 13 seconds with a mean maximum
height of 8 feet. Surface winds were
southwest 11 knots. These conditions
would produce a usable sea surface for
ditching., One airline captain en route
near the place and close to the time of the
ditching stated that seldom had he seen
the sea conditions more favourable for
ditching. Due consideration of all these
factors leads to the belief that either loss
of directional control or crew incapaci-
tation was the possible cause of the air-
craft proceeding away from "November"
after the start of the emergency.

There is a record of previous emer-
gencies involving Boeing 377 aircraft which
were accompanied by serious directional

control difficulties. Emergencies referred
to, except one, followed complete sepa-
ration of a powerplant from the aircraft.
The one exception occurred following take-
off with the cowl flaps fully open. Common
to all of these occurrences was heavy
buffeting in flight and, in the case of power-
plant separation, great difficulty in simul-
taneously maintaining altitude and direc-
tional control. Such occurrences bear a
striking resemblance to what appears very
likely to have occurred to 944,

Buffeting, which can be sufficiently
violentas to cause concernfor the structural
integrity of the aircraft, is most likely
caused by disrupted airflow over the empen-
nage. Disrupted air flow, in turn, usually
results from some occurremce which disturbs
the smooth outer shell of the aircraft, such
as an object passing through the fuselage;
an explosion in an engine nacelle, wing
leading edge, or the fuselage; oranengine
being wrenched from the aircraft. A fuse-
lage explosion has been discounted. Though
not indicated factually or historically in any
manner with respect to the propellers in
use, failure of a propeller blade or portion
thereof, or separation of an entire propeller
by engine failure or nacelle explosion either
from explosive fumes or turbosupercharger
failure, are the most likely causes of the
kind of damage being considered. These
possibilities and their consequences are
also suggestive of what may have happened
to N 90944.

Lack of any known message from
the aircraft after start of the emergency
may be related to fuselage external and/or
internal damage which broke antennae and/
or caused ma jor damage to the electrical
distribution system. Crew incapacitation
is a definite possibility.

Since pathological study indicated
the possibility of carbon monoxide in the
cabin prior to impact, the most likely
sources thereof must be considered. CQ
is generated in most any type of a fire
(electrical, combustible fluids and solids)
or by the thermal decomposition of many
substances. A large fire within the fuselage
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is not compatible with the condition of the
recovered wreckage so a smoulderingfire
would appear to be more likely. Sucha
fire would cause considerable smoke in
the cabin, in addition to the carbon mon-
oxide, and contribute to the off-course
location of the crash but should have been
controlled by the emergency fire fighting
equipment carried on board unless the
fire had ignited some material like nitrate
film. Such a fire should not have created
the need for an immediate ditching unless
the smoke acdcompanying it was excessive
and irritating, and the fire was uncontrol-
lable.

A more probable source of Co
would be an unusual occurrence in a power
package which could have initiated a chain
of events leading to the introduction of
carbon monoxide into the fuselage. Such
an unusual occurrence could be a failure
which would release part of a propeller
blade or the entire propeller, or a failed
turbosupercharger disc. It is likely that
occurrence would be accompanied
by serious flight control problems and
possibly fire. If a propelled object, such
as a propeller, came through the fuselage
it could easily start a fire, knock out some
radio equipment, make emergency smoke
evacuation procedures ineffective, and
destroy the crew's emergency oxygen
supply. Such an occurrence fits the known
circurmistances better than any of the other
possibilities,

A third type of CQ source which
also fits most of the known circumstances
is the malicious introduction of pure CQ
into the cabin and preferably the flight
deck. CQ unaccompanied by smoke would
not be recognized by the crew and occu-
pants, and symptomatic quantities could
be absorbed by the crew before they
realized it. Under these circumstances
complete incapacitation of the crew would
result, and the aircraft could have been
flown into the water.

Several techniques have been used
ifi the past to make quantitative deter-
mindtion of carbon monoxide in bodies of

accident victims, Because of the violence
associated with certain types of aircraft
accidents, the applicability of the results
of some techniques and methods had been
subject to question. The results were
even more questionable when the bodies
had passed through certain stages.of putre-
faction., Since the beginning of the Board's
investigation of this accident, the Armed
Forces' Institute of Pathology hasdevoted
considerable time to verifying the suita-
bility of the various testing methods avail-
able. Further, and more important, a
new technique was evolved whichadapted
the use of gas chromotographyv to the
determination of carbon monoxide levels
in the blood of accident victims. This
new technique was demonstrated to be
both specific and applicable for use on

the bodies which were not exposed to
advanced post-mortem decomposition.

In a recent Navy accident, which
involved multiple casualties and similar
exposure to warm sea water, two of the
eight immediately lethal fatalities demon-
strated elevated CO values, In that
accident there was no inflight fire, buta
post-impact surface fire did occur. This
casts some doubt on the nearly established
conclusion that carbon monoxide is not a
by-product of advanced stages of post-
mortem decomposition. This question
-may take a considerable amount of time
to resolve, The Board's report is being
released, nevertheless, in the absence of
a satisfactorily established cause.

The Board is deeply indebted to
the Armed Forces' Institute of Pathology
for its valuable assistance in the investi-
gation of this accident and its research
which continues and has already made a
significant contribution to the field of
aviation medicine and aircraft accident
investigation.

The maintenance history of 944, as
obtained from the records, was, in the
main, normal, and there was nothing that
could be related directly to the accident.
However, in view of the incomplete hard
landing check at San Francisco, and a
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somewhat cursory check following a
report of a ''loud noise' in flight, also
at San Francisco, maintenance and the
airworthiness of the aircraft cannot be
accepted as being normal in all respects.

The omission of the rmain spar
inspection during the hard landing check
elirninated an important and what is prob-
ably the most onerous and time-consuming
step of the procedure. This omission is
considered to be significant and indicates
that, in this instance at least, expediency
rather than thoroughness prevailed. It
can only be concluded that the '"loud-noise"
check was at best cursory., The Board's
investigation of specific maintenance
practices at San Francisco established
these practices as not being entirely iso-
lated cases. However, the Board did find
at the time of this investigation that the
carrier was in the process of reviewing
and, where necessary, revising their
maintenance manual and procedures, This
effort also included a realignment of some

personnel assignments and responsibilities.

Furthermore, the results of maintenance

1ICAO Ref: AR/55%

investigation were called to the attention
of the CAA, by memorandum dated

19 March 1958 with a recommendation
that PAWA maintenance practices be re-
assessed. The CAA has advised that
suitable corrective measures have been
taken.

There was no evidence of a bomb-
type explosion within the fuselage. Had a
large-scale bomb explosion occurred in -
the fuselage (cabin, cockpit, baggage
compartments, and/or lounge), evidence
of this would undoubtedly, have been found
on some of the recovered wreckage mate-
rial as well as on the bodies.

Probable Cause

The Board has insufficient tangible
evidence at this time to determine the
cause of the accident, Further research
and investigation is in process concerning
the significance of evidence of carbon
monoxide in body tissue of the aircraft
occupants,
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No.

11

Aviacidn y Comercio, de Havilland D.H. 114, Heron 2D, EC-ANZ,

crashed into a mountain near Puigpufient, Majorca, on 15 November 1957.

Report released by the Directorate General of Civil Aviation, Spain.

Circumstances

The aircraft was on a scheduled
passenger transport flight between
Barcelona and Palma, Majorca. It took
off from Barcelona at 1919 hours. At
2002 hours it reported to the Palma,
Majorca Area Control Centre that it was
above the MJ radio beacon at flight level
60, It was cleared by the Centre for an
ADF approach to the Son Bonet Airport
and at 2008 hours it hit a mountain located
14.5 km from the airport. The 2 crew
members and the 2 passengers were
killed, and the aircraft was completely
destroyed. '

Investigation and Evidence

The aircraft had flown a total of 465
hours and had undeérgone its last periodical
overhaul 27 hours before its last flight.

The pilot had logged 1 912 hours of
flying time, 95 of which were performed
on this type of aircraft.

Weather

The synoptic charts taken at 0600,
1200 and 1800 GMT show that there was a
low over the Western Mediterranean and
the South of Spain., This depression was
filling up rapidly and at 1800 it was con-
fined to a small nucleus with itg centre to
the south of the Balearics. A broad
occluded front was approaching the region
of the Balearics from the south, crossing
it at approximately 1800 hours, At this
time, an area of continuous precipitation
is shown with cloudbanks at some levels
and moderate land winds from the north-

east, covering a large part of the Balearics,

the Spanish coast of the Levante and
Catalufia, and reaching Corsica. At
altitude, a depression is also shown with
its centre approximately on the Balearics
and extending to high levels,

EC-ANZ was completely destroyed
in the crash and the resulting explosion
and fire, Examination of the wreckage
and of the aircrafi's navigational instru-
ments did not disclose the causes of the
accident, As apparently no one saw or
heard the aircraft at the time of the
accident, it was impossible to determine
the direction followed by the aircraft when
it struck the mountain. Finally, as no
bearings were requestied from the Palma
D/F station, there was no indication of
the track foliowed, and, therefore, any
reconstruction of the accident must be
based on hypothesis.

Hypothesis

The aircraft took off from Barcelona
at 1919 hours, Its pilot gave Palma Area
Control Centre his estimated time of
arrival as 2001, and at 2002 reported
over MJ radio beacon at flight level 60,

At this stage, he had to perform a
holding procedure passing from flight
level 60 to transition altitude (flight level
40), As the time required for performing
such a procedure is 6 minutes, the air-
craft should have returned over MJ at
2008 at flight level 40,

Furthermore, such a procedure
should have permitted the pilot to detect
any defective functioning of the radio
compass - any erroneous indications due
to radio electrical disturbances would



ICAQO Circular 59-AN/54 43

have been apparent if the pointer had not
returned to its original indication after
65 minutes had elapsed,

ADF approach to Son Bonet Airport
was cleared by Control Centre as no other
aircraft was in flight at the time, and the
aircraft was asked to report on starting
its procedure turn, i,e. after 4 minutes
on the outbound track.

If the dircraft did actually reach
flight level 60 above MJ, since it did not
carry out the holding procedure it is
impossible to determine its rate of
descent during let-down, To perform
such a manoeuvre - once the radio
compass has indicated passage over the
radio beacon - the pilot should adjust his
directional gyro to the heading of 195°
indicated on the aerodrome chart (see
Figure 3). In other words, he should have
placed his aircraft on the outbound track
toward Palma Bay and maintained this
heading during three minutes after which
he should have taken a 240° heading
during one minute and then reported his
procedure turn to Control.

Now if a line is drawn from the
radio beacon MJ to the site of the
accident, it will be seen that the direc~
tion of the line is 295°, i.e., that it
forms an angle of 100 with the let-down
heading (195°); it is possible, therefore,
that in setting the directional gyro the
pilot mistakenly added 100 degrees, The
distance of 14,5 kilometres corresponds
approximately to the distance from the
beacon of a procedure turn.

The possibility of a 14-knot wind
causing such a displacement in the track
of the aircraft within such a short period
of time must be ruled out,

Reasons supporting this hypothesis

Poor weather conditions and the
rainfall prevailing at the time of the
accident, coupled with the turbulence

ICAO Ref: AR/561

reported to EC-AHI on the Barcelona~-
Palma route might have influenced a pilot
whose experience was limited.

The pilot had already performed’
five crossings: Palma-Barcelona;
Barcelona- Mahén; Mahdn-Barcelona; |
Barcelona~-Mahén; Mahén-Barcelona; on
the day of the accident, His'mental and
physical state may have been thereby
affected; hence possibly an error in setting
the directional gyro.

The fact that five minutes after he
had begun cloud penetration (2007 hours)
he asked for the marker beacon to be
started - a request seldom made by pilots -
would lead to believe that he was not quite
sure as to the way in whichhe was perform-
ing his manoeuvre.

The height 6f the spot where the
accident occurred is 450 metres (1 500 ft);
assuming the pilot was heading 295° instead
of 195° it is clear that he could only have
hit the mountain inbound to MJ between
2007 hours and 2009 hours since at 2006
hours he was due to report to the Control
Centre on the procedure turn at a height
of 670 metres (2 200 ft),

Examination of the wreckage shows
that the aircraft landing gear was already
down, a procedure which is generally
carried out at the last stage, i.e, on
approach and not on the outbound track.

Reasons against this hypothesis

A visual examination on an identical
aircraft belonging to the same airline
revealed that the numbers-and divisions or
the directional gyro are very large,
fluorescent, well lighted, easy to read,
and, therefore, not very liable to errors.

Furthermore, this aircraft is
equipped with a large-sized magnetic
comipass containing a mirror and its
lighting is periect.

Scheduled
Landing
Collision - rising terrain
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HERON, EC-ANZ, ACCIDENT AT PALMA, MAJORCA - 15/11/1957
ACCIDENT DU HERON EC-ANZ, PALMA DE MAJORQUE - 15/11/19587
ACCIDENTE DEL AVION HERON EC-ANZ, OCURRIDO EN PALMA DE MALLORCA EL 15/11/1957
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No,

British Européan Airways Corporation, Vickers Viscount 802, G-AOHP,

made a forced landing at Ballerup, Denmark, on 17 November 1957,

Report released by the Director of Civil Aviation, Denmark.

(Reference was made to this accident in Digest No. 9.

The summatry was held

over at the request of the United Kingdom pending discussions on the report with

the Danish Authorities.

The United Kingdom subsequently informed ICAO that

the Danish Authorities had agreed to the attachment to the Danish Report of a

statement by the aircraft manufacturer.

The substance of the attachment

appears as footnotes in the following summary.)

Circumstances

On the day of the accident the air-
craft had taken off from London Airport
at 0130 hours GMT on a scheduled flight
to Kastrup Airport, Copenhagen, carry-
ing a crew of 2 and a cargo of mail, freight
and newspapers, The flight was without
incident until when holding over Radio
Beacon Bella; three of the aircraft's four
engines stopped. It lost height and a forced
landing was made at 0403 hours GMT, 14
miles northwest of Kastrup. The aircraft
was considerably damaged, but there was
no fire, The crew were not injured,

Investigation and Evidence

The aircraft had taken off from
London Airport with 1 480 gallons of fuel
on board, Take-off weight was 28 549
kilos {(maximum permitted 28 576 kilos).

Climb was made to 21 000 feet where
the flight was continued.in clear air without
incident., At 0327 hours, clearance was
given to descend to 7 000 feet, and later
to 3 500 feet. A layer of stratus cloud
was entered at 4 000 feet and the propeller
de-icing was switched on, At this time
the temperature at 3 500 feet was -2°C.,
The aircraft arrived at Bella Beacon at
0346 hours and was held in the holding
pattern whilst another aircraft, which was
experiencing radio trouble, was cleared in
to land. During this time the initial pre-
landing drills were started, and it is

estimated that the fuel heaters were
switched on at 0348 hours. At 035] hours
Control indicated that further clearance
could be expected in three minutes. The
remaining initial approach drills were
completed including lowering the under-
carriage and switching off the flowmeters,
After three minutes the captain decided
that a clearance could be expected at any
time and, therefore, started to make a
procedure turn to the northwest in order
to join the ILS.

During this time neither the wind-
screen de-icers nor wipers were used,
and there were only light spots of ice on
the windscreen. The airspeed was 135
knots, and the power settings approxi-
mately 12 000 rpm and 160 lbs torque.

At approximately 0357 hours, during
the right-hand procedure turn, and soon
after the captain had switched on the air-
frame de-icing, the port current flow
warning light came on, together with the
flashing central warning light. The aircraft
swung to port, and having just switched
on the airframe de-icing the captain asso-
ciated the warning light with fire in No, 2
engine, but on checking gauges he saw
that No.: 1l rpm and jpt (jet pipe tempera-
ture) were falling. He, therefore, carried
out the fire drill on No. 1. No other
warning lights were seen. The aircraft
was straightened up on to a northerly
heading and the throttles of No. 2, 3 and
4 engines were set to full power, and the
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wing de-icer was switched off. The air-
craft was now losing height rapidly, and
the captain retracted both undercarriage
and flaps and decided to turn to starboard
to regain the ILS. This turn tightened up
considerably reaching about 45° bank with
135 knots and a high rate of descent.
Severe buffeting occurred resembling the
approach to the stall. It was only during
this turn that it was realized that Nos, 3
and 4 engines had now failed and the rpm
gauges were seen to be at zero.

The manual feathering drill was
completed but no current flow warning
light showed on the starboard side.

The inter~engine and cross-feed
cocks were operned and the fuel heaters
were switched off, The power of No. 2
engine was observed by rpm at 14 500,
This pov'er was maintained during the
descent until just before touchdown when
the throttle was closed. The rate of
descent with one engine operating was
estimated at 600 feet per minute,

At approximately 1 500 feet visual
contact was established and the aircraft
was directed towards the darkest patch
of ground in the immediate vicinity, and
an emergency landing was made with
flaps and undercarriage retracted about
14 miles northwest of Kastrup.

Weather

At 0400 hours the weather situation
ini the easternpart of Seeland was as
follows:

The area was located on the south-
ern side of a high pressure system and
there were no fronts.

It was overcast, with occasional
light rain and drizzle, visibility being
8 ~10km (5 ~ 6; 2 miles).

Cloud was 8/8 stratocumulus with
base at 2 000 ft. arnd tops ranging from
3 000 to 4 000 ft, Locally there were
2 - 4/8 of stratus at 400 - 600 ft. There
were no clouds above the stratocumulus
layer.

Wind direction and velocity were
ENE to E 10 = 12 knots on the surface
and at 1 500 - 2 000 ft 120°/10 knots.

Temperature:

At surface +3°C dewpoint value +1°C
"

At 2 0001t O " =3
4 000 —4 " n -7

5 000 0 " 1" -4
5500 +1 il " -2

6 000 0 S u " -7
10 000 =5 n " -22
21 000 -23 n 1 ~35

No icing had been reported by other
aircraft,

Actual Weather at Kastrup

at 0355 at 0425

Surface wind 080° -~ 070° -
direction and 15 kts 13 kts
speed

Horizontal 10 km 8 km
visibility (6,2 miles) (5 miles)

Present weather int. sl. int. sl.
and intensity rain drizzle
thereof

Armount, type and 8/8, 6/8, 400ft
height above the 2 000 ft 8/8,
aerodrome ele- 2 000 ft

vation of cloud
base
Altimeter setting
Surface tempera-
ture and the
dewpoint
temperature

1 033,5 mb 1 033,6 mb
+ 03/ +03/
+01°C +01°C

Icing

The following statement was produ-
ced by the Supérintendent of the Danish
MET Office relating to the possibility of
ice formation at the time of the accident:

"Normally the water content and
drop size in clouds of this type will be
rather small, and the type and intensity
of ice formation will be light to moderate
rirme, but when soundings indicate condi-
tional instability in the air below the
inversion, the clouds will not be
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homogeneous and the water content may
change from place to place. The possi-
bility ¢an in such a case not be excluded
that the water content locally miay have
been rather large, causing more intense
ice formation, In this connection the
precipitation reports issued at 0355 and
0425 hours on the day in question are
rather interesting and indicate a compara=-
tively large amount of water in the clouds.

The possibility cannot be precluded
that a rather large amount of ice may
have formed on the air intake during a few
minutes flight, unless special precautions
were taken., When the temperature, as
in this case, is ranging from 0 to -4°C,
the ice formed will be wet and porous.”

During the investigation considerable
attention was attached to the possibility
that release of an accurnulation of ice on
the engine cowlings into the air intakes
might have caused flame extinction with
resultant loss of engine power.

Even though accretion of light to
moderate rime only would be the most
likely assumption during the prevailing
weather conditions, it is possible, on
the basis of the meteorological evidence,
that rather large quantities of wet porous
ice could have built up on the cowlings

“unless special precautions were taken.

The aircraft was, however, equipped
with an efficient de-icing system, i.e.
around the leading edges of the cowlings,
and this should without any difficulty have
been able to prevent ice accurmulation at
these points, provided that the system
had been switched on before icing began
and had been working properly.

According to the staternents and
information given by the members of the
c¢rew, it seems unlikely that the de-icing
system was switched on after ice had
already formed, but there is a possibility
that the de-icing system might not have
{unctioned satisfactorily. The nature and

consequences of such faulty functioning
may have beén as follows:

When the powerplant de-icing system
was switched on as the aircraft entered
the cloud layer at 0344, the cycling lights
indicated that the power was on but, owing
to a malfunctioning of the relay units which
control the power supply to the heater pads
on the cowlings, it is possible that full
current was not being applied. Without
full current full heat would not be availa-
ble in the de-icing heater pads and, in
these circumstances, ice would accumu-
late on the engine cowlings. If the inter-~
mittent fault in the relay unit made
contact to supply the full current to the
heater pads between 0351 and 0356 hours,
the accumulated ice would become
dislodged in sections and be sucked into
the combustion chambers where it could
cause partial flame out in three of the
engines, This in turn would cause the
auto feathering of the three propellers,

The pilots were not aware of previous
cases of engine failure caused by shedding
of an accumulation of ice on the engine .
cowlings, nor were they aware of instruc-
tions concerning the operation of the power-
plant and propeller de-icing systems which
appeared in the aircraft Flight Manual but
were not included in the BEA Operations
Manual. .

* The examination of the electrical
circuits insofar as the de-icing equipment
is concerned revealed that it is possible
that a failure therein might occur with
resultant irregular functioning of the relay
units which control the power supply to the
heater pads on the engine cowlings and
propellers. Although thorough examina~
tion was made of the system in G-AOHP,
it was not possible to establish whether
such a failure mentioned above did occur
in this case.

* It should be mentioned in this
connection that modification action has
since been instituted in order to eliminate
the possibility of such a failure.

* The aircraft manufacturer agrees with these two paragraphs but contends that the

possibility of a circuit failure is speculative.
a circuit failure in the future has been reduced by modification.

Nevertheless, the possibility of such
The modification is

not, however, considered mandatory either by the manufacturer or the Air Registration

Board.
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Air Traffic Control

On the morning in question an
assistant, acting as a controller, was on
duty in the tower,

The air traffic controller understood
the word Mf{ire'" as "failure'! when this was
reported by the aircraft, but his reaction
of summoning the fire and rescue services
was correct.

The dir traffic controller did not
comply with the request for radio silence
even though it was fully understandable,
and, as a consequence thereof did not
receive that part of the message which
said that the aircraft was losing height on
full power, If this message had been
received, itis highly probable that the
search would have been confined to the
area around the holding position over
Bella.

It is finally observed that the
recording of the R/T messages revealed
that the: ATC official's voice was extremely
husky, which must no doubt be put down
to improper operation of the microphone
by him,

Search and Rescue

The way in which the search was set
in motion by the ATC Officer was in
accordance with prescribed procedure,
but the accident may give occasion for
consideration of a revision of the SAR
organization system, especially as regards
the coverage of the area surrounding
Copenhagen.

In the present case it took 2 hours
and 15 minutes to locate the wrecked
aircraft, The time lapse would have been
greater but for the fact that the crew
members themselves were able to get to
a place from which notification of the
forced landing could be made.

One of the most serious shorticomings
in the system seermns to be that teletype-
writer messages are too long in reaching
points where the search really is likely to
yield a result.

In the present case Police Head-
quarters were notified at 0410 hours, but
only at 0515 hours was the message
telephoned from the Glosirup to the Ballerup
Police Station (no teletypewriter is instal-
led at the Ballerup Police Station), and
only then was Kastrup notified that the
aircraft had been observed flying over at
0400 hours,

At 0430 hours the Air Base at
Vaerlfse notified the police at Ballerup
of the supposed crash, The police sent
out patrol cars to investigate but did not
contact the ATC at Kastrup until 0620
hours when the crash was confirmed by
one of the patrol cars. '

Evacuation

It appeared from the pilot's state-.
ment that it was very difficult for the crew
to force open the door between the cockpit
and the cabin after the forced landing.

Although according to the information
given in the Operations Manual, Emergen=-
cies Section, it should be fairly easy to
split this door along the vertical centreline,
it was found necessary in the accident
investigation to use an axe to gain access
to the flight deck. The cause was found
to be that the door, instead of splitting as
mentioned, had got stuck in such a way
that only the upper left corner of the
doorway up to the diagonal of the aperture
was {ree,

Another point brought out during the
investigation was that the aircraft was not
provided with emergency lighting in the
cockpit,

Crew

The captain had flown a total of
9 034 hours, 426 of which were as pilot-
in-command on Viscount 802 aircraft,

Apart from the fact that the captain
erroneously took the lighting of the warning
lights previous to the detection of the failure
of No. 1 engine to be an indication of fire
in that engine and ordered fire drill to be
carried out, the crew appear to have taken



ICAO Circular 59<AN/54 49

correct action in the situations which
arose during the different phases of the
flight.

Probable Cause

The cause of the engine failures,
which brought about the accident, lay in
the accumulation of ice on the engine

cowlings which, because of malfunctioning
of the de-icing system, * was allowed to
build up before being dislodged. Passage
of the lumps of ice through the engines
caused partial flame out, which produced
sufficient loss of power to initiate the
auto-feathering and thus to stop theé
engines.

- e e e e

* The aircraft manufacturer does not concur with the conclusions arrived at in the
report which refer specifically to malfunctioning of the de-icing system,

ICAQO Retf: AR/535

Scheduled

Landing

Emergency conditions
engines failed-landing




ICAO Circular 59-AN/54

FIGURE ¢

VISCOUNT G-AOHP WHICH MADE

A FORCED LANDING AT
BALLERUP, DENMARK

ON 17 NOVEMBER 1957
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No.

Straits Air Freight Express Ltd., Bristol 170, ZK-AYH, accident at

Christchurch, New Zealand, on 21 November 1957.

Civil Aircraft

Accident Report No. 25/3/884, released by Accidents Investigation

Branch, Air Department, New Zealand.

(Subsequent to the receipt of the report on which this summary
is based, the investigating authority forwarded comments made
on the report by the manufacturer and the operator of the air-

craft concerned.

The investigating authority did not, however,

consider that these comments justified alteration to the con-

clusions reached in the report.)

Circumstances

The flight was a routine cargo
flight from Woodbourne to Timaru via
Paraparaumu. After take-off the aircraft
was climbed to 2 500 ft on instruments and
a period of asymmetric instrument flying
followed during which the starboard pro-
peller was feathered and rate half turns
were made in both directions. The star-
board propeller was unfeathered and when
the minimum operating temperatures had
been reached, normal power was applied.
Two minutes later a sudden and severe
vibration was felt throughout the aircraft.
Feathering of the port engine was delayed
until nearer the North Island coastline,
and no further vibration was felt on the
remainder of the flight to Paraparaumu.

The aircraft was then loaded and one
crew member was off-loaded prior to take-
off on the second segment of the flight to
Timaru. At 1127 hours the flight called
narewood Tower giving its position as
6 miles north of the Waimakariri River
mouth at 3 000 ft contact. It was subse~
guently cleared to maintain 3 000 ft to the
Harewood Range Station. It then advised
that it would descend VFR from the Range
Station and proceed VFR to Timaru and
was subsequently cleared for this proce-
dure by Harewood Tower. At 1133 hours,
at an approximate height of 2 000 ft, the
aircraft was seen to suffer structural fail-
Jte in the air. The starbeard outer wing

folded upwards and backwards arnd then
separated. The remainder of the aircraft
performed a series of violent manoceuvres
while diving towards the ground at a mean
angle of 35°, shedding a number of major
components before finally striking the
ground 1 000 yards beyond the point of
wing separation. The 2 crew and 2 pas-
sengers aboard were killed, and the air-
craft was destroyed.

The Weather

Strong northwesterly wind conditions,
accompanied by severe turbulence, pre-
vailed on the east coast of the South Island,
oh the day of the accident, Weather obser-
vations made within 1 500 yards of the
accident scene two minutes after the acci-
dent were:

Cloud 5/8 CuSc base 3 500 f{t,
visibility 25 NM
Surface wind 200°T, 5 knots

The surface wind fluctuated and changed
direction from 280°T through 200°T to
100°T between 1115 and 1145 hours. No
observations of local turbulence were re-
corded but several pilots reported severc
turbulence in the area. Simultaneously
with the structural failure of AY}E:, a wit-
ness immediately beneath the aircraft
noticed the passage of a whirlwind of suffi-
cient force to raise two single bed mat-
tresses, which were airing on the lawn, tc
a height of 15 ft from the ground.
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The anemometer wind trace recorded
at Harewood Airport indicates a 180° wind
shift associated with gusts up to 33 knots
at the time of the accident.

History of the Aircraft

The aircraft, ZK-AYH, was manu-
factured by the Bristol Aircraft Company
Ltd. in England, in April 1951, and was
flown to New Zealand in May 1951. The
Certificate of Airworthiness was valid
until 4 May 1958. The aircraft had flown
7 898 hours of a 10 400 hour life since
new, and 1 011 hours since last complete
overhaul.

The aircraft had been maintained in
accordance with the approved maintenance
schedule; special instructions had been
fulfilled, and all mandatory modifications
had been incorporated. During its life
AYH had made 12 964 landings and had
operated at an average of 80% of thetotal
permissible all-up weight. It is estimated
that 33% of ground/air transitions were
carried out from rough aerodrome grass
surfaces.

In 1954, after 3 018 hours and 4 843
landings, cracks were discovered in the
starboard outer wing spar. These were
repaired in accordance with an approved
scheme by cutting out the cracked section
of the spar web and the installation of a
rivetted patch. Simultaneously Bristol
Modification 1169, Extended Link Fittings,
and 1192 - Redesigned Bottom Boom and
Skin Angle, were incorporated.

The Wreckage

The complete wreckage trail extend-
ed over a distance of 1 200 yards on a
mean track of 235°T. The distribution of
components clearly indicated two distinct
phases in the sequence of break-up. Over
the first 250 yards the wreckage was di-
rectly associated with the separation of the
starboard outer wing. A gap of 560 yards
in the trail indicated that the second phase
of break-up was as a result of the severe

loading imposed on the structure by violent
involuntary manoceuvres after the separation
of the starboard outer wing.

It was evident from inspection of the
wreckage that the starboard outer wing
broke away from the aircraft in flight. It
was also clear that the cause of the struc-
tural failure was metal fatigue in the lower
boom of the starboard outer wing front
spar. This fatigue originated in the outer-
most 1/4" bolt hole drilled in the boom by
the Operator during the incorporation of
Bristol Modification 1169, which called for
the installation of an extended joint fitting
outer wing to centre section. This modi-
fication moved the point of stress concen-
tration in the boom to a new location and,
as a result, prolonged the life of the air-
craft to 10 400 hours. The modification
was incorporated on 21 January 1954, after
the aircraft had flown 3 018 hours and the
failure occurred at 7 898 hours. Although
the complete boom had expended 3 018 hours
of its fatigue life, it can logically be as-
sumed that'the boom was incorrupt at the
point where the 1/4" hole was drilled.
Thus, the initiation and propagation to fail-
ure of the fatigue crack took place at some
time during the accumulation of 4 880 flying
hours, over a period of 3 years and 10
months.

The aircraft had made a total of
12 964 landings and of these 4 843 had oc-~
curred before the incorporation of Modi-
fication 1169. Therefore, the initiation
and development to boom failure occurred
during the accumulation of 4 880 flying
hours or 8 121 landings. This represents
failure at 66% of the 7 400 hours extended
life guaranteed (granted) to the aircraft
after incorporation of Modification 1169
at 3 018 hours.

A fatigue crack of less magnitude was
discovered in an identical location in the
port front lower boom. The presence of
this fatigue crack in the port boom indicated
that the failure of the starboard boom was
not an isolated occurrence; on the contrary,
it was an indication of the average life to
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failure of a Bristol freighter modified to
ZK-AYH's state engaged in this kind of
operating conditions.

No evidence could be found in the
history of AYH of any unusual occurrence
which could have precipitated the early
onset of fatigue.

Sequence of Failure Starboard Outer Wing

The sequence of events was set in
train some considerable time before the
accident, when a fatigue crack originated
in the last bolt hole of the starboard lower
boom joint and gradually propagated over
25% of the effective section of the boom.
Additionally, a vertical crack occurred in
the shear strap. Simultaneously, fretting
with associated cracking, was taking place
near the outer end of the joint, in the
spar web, doubler, skin angle, and shims.
Fretting and elongation in the bolt holes
also took place during this development
stage.

It was considered that the crack in
the shear strap transferred extra tensile
loads on to the front lower spar bcom. It
should be noted, however, that the boom
was designed to take all longitudinal ten-
sile loads, while the shear strap carried
only shear loads in the wing structure.

Fracture, as a result of encoun-
tering a severe gust, occurred in the star-
board front lower boom under axial tensile
loading at-the section weakened by fatigue
cracking.

The starboard outer wing then folded
upward and backward, resulting in failure
of the starboard front upper boom at the
outermost bolt hole of the wing joint fitting.
Simultaneously, horizontal fractures
occurred at the upper and lower ends of the
spar web doubler and shear straps, with
bolt hole shearing at the upper end of the
strap.

As the outer wing was carried back-
ward in the airstream the rear spar booms
réemained attached to the centre section,
resulting in a portion of the upper boom
and the lower boom being filletted from
the wing.

The filletting of the rear booms facili-
tated the breaking away of a portion of the
wing aft of the rear spar. In carrying away,
this portion of the wing pulled out the in-
board and outboard aileron hinges, the’
centre aileron hinge bolt and actuating rou
being sheared by the force of the airstream,
thus allowing the aileron to fall clear of the
wing.

Subsequently, the ingress of the air-
stream into the wing tore off the inboard
wing tank lid and the petrol tank was thrown
from the wing.

The disintegration of the remainder
of the aircraft occurred as it performed a
series of violent manoeuvres as it dived to
the ground,

Assessment of Safe Lives of Aircraft
Component Parts

The safe lives of the front spar lower
booms of the Bristol freighter aircraft used
by Straits Air Freight Express were pro-
gressively increased between June 1953 and
September 1956 from 1 700 hours to 13 400
hours. In the case of ZK~AYH the increase
was to 10 400 hours. These increases were
recommended by the Bristol Aircraft Com-
pany, approved by the United Kingdom Air
Registration Board and accepted by the
New Zealand.Civil Aviation Administration.
The revised lives were considered justified
as the result of laboratory fatigue tests and
the incorporation of modifications to the
wing joints.

It was evident that the data, from
which the increase in lives was calculated,
was not representative of actual fatigue
damage sustained under operating condi-
tions. As a result, a grave error was made
in the assessment of the safe life of the front
spar lower boom. While it is true that
Straits Air Freight aircraft operate under
particularly severe conditions, the number
of fatigue cracks in the booms of aircraft
operating in other theatres, and the radical
change in lifeing policy since this accident,
would indicate that the error in lifeing was
general and not confined to its application
to the aircraft operated by Straits Air
Freight Express.
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The accident raises the question of
Néw Zealand's acceptance and assumption
5f responsibility for safe lives recom-
mended and approved by an overseas sour-
ze, Because the necessary fatilities and
information for assessing safe lives arenot
available locally it has become the prac-
tice to accept overseas figures, after cer-
tain local data has been supplied to the
lifeing authority. As it requires virtually
the same information to reject or modify
a safe life as to make the original assess-
ment, it follows that New Zealand aero-
nautical engineers, charged with respon~
£1bility in the matter. should be given
spportunity to keep fully abreast of the
‘atest research into fatigue and associated
problems. The fact that the New Zealand
Airworthiness Division accepts responsi-
bility for lifeing figures evolved overseas,
without having the necessary information
to assess such figures, makes it essential
that present policy should be reviewed by
the Civil Aviation Administration.

As far as the future operation of
Bristol freighters is concerned, the com-
plete failure of the ZK~AYH boom in 4 880
hours or 8 121 landings has provided the
Civil Aviation Administration with a crite-
rion on which to modify overseas safe life
figures. In consequence a local condition
factor of . 773 has been calculated. In
addition a series of probe inspections of
the three outermost bolt holes of all centre
section and outer wing lower boorn fittings
nas been instituted, commencing at 3 700
flving hours, ‘

Operational Techniques

The discovery of fatigue cracks in
aircraft operating in other theatres indi-
cates that the fatigue failure of the aircraft
was not essentially associated with the par-
ticularly severe flying conditions encoun-
tered by Straits Air Freight aircraft. It
is opportune. however, to consider what
steps could be taken to minimize the detri-
mental effect on fatigue life of incessant
crossings of Cook Strait at low altitude in
turbulent conditions.

The topographical features of the
northern portion of the South Island and the
southern portion ¢f the North Island induce
extremely unstable conditions in the winds
channelling through the Strait. The track
of Straits Air Freight aircraft across the
Strait is approximately at right angles to
the prevailing winds, and the short length
of stage makes it inevitable that aircraft
will spend the major part of flight tirnes at
the most damaging altitudes from the gust
point of view. In consequence, the aircraft
are subject to a high incidence of pitching.
rolling and severe asymmetric gusts. As
conditions are materially influenced by
adjoining land masses, it seems logical to
assume that some turbulence could be °
avoided by adjusting routes and heights to
suit the varying wind conditions. A number
of theories to achieve this end exist among
pilots, but it would appear that no organized
effort has been made to analyze and test
the validity of the various claims, Altera-
tion of routes involving increase in flight
time might appear to involve economic
penalty, The contrary might well, however,
be the case, as a reduction in the exposure
to turbulence may reduce the present high
level of maintenance and repair require-
ments of aircraft. Furthermore, aslifeing
is directly related to the frequency of gusts.
a reduction in exposure could well result in -
an increase in total life.

Analysis of the captain's flight plan
of ZK-AYH revealed that he maintained the
normal operating air speed of 140 mph
between Paraparaumu and Harewood. The
flight was undertaken in northwesterly wind
conditions along the east codst of the
South Island, which inevitably result in
severe turbulence. New Zealand pilots be-
come so used to these conditions that they
pav little attention to the extreme turbu-
lence. It is noteworthy, that a United
States Nawvy pilot flying over the same route
at the time. and not familiar with New
Zealand conditions, considered it expedient
to materially reduce his air speed.
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Vibration on Preceéding Flight

With regard to the sudden vibration
which was experienced on thefirst seg-
ment of the flight, the examination of the
wreckage provided no logical answer. The
absence of pounding on the surface faces
of the primary fracture in the front spar
lower boom rules out the possibility that
the vibration was associated with fracture
of the boom. The vibration could be rec-
onciled with a crack in one of the shear
plates, although the cracks appeared to be
of long standing. It can only be statedthat
it is probable that the .vibration was asso-
ciated with the sudden relief of stress,
evidence of which was destroyed by fire.

Workmanship

A report of the Dominion Laboratory,
Department of Scientific and Industrial
Research, on the examination of parts of
the crashed aircraft, made reference to
the ovality in the bolt holes in the port and
starboard wing joint fittings and the fail-
ure of the bolts in many casés to meet the
required Class B fit tolerance. It was
pointed out that these departures from re-
guired standards applied to work carried
out by both the manufacturers during con-
struction, and to the operator during the
subsequent incorporation of Modification
1169. In regard to the misdrilling of the
shear plates, also referred to intheabove-
mentioned report, this took place during
the incorporation of Modification 1192 on
21 January 1954 and represents a very
serious defect in workmanship and inspec-
tion by the operator. Neither the depar-
tures from the required standard in the
wing assembly joint nor the specific defects
in workmanship on the shear plates caused
the structural failure. Such defects to-
gether with the influences of fretting, an-
odizing and surface recrystallation could,
however, contribute towards thevariability
shown in the life of the Bristol freighter
wing joints.

Freight

The payload represented on the way-
bills recovered from the wreckage came to
a figure of 11 823 1b, as opposed to the ~
weight of 11 058 1b recorded on the load
sheets presented to the pilot before take-
off. If the waybills represented a true re-
cord, the aircraft would have Ieft the ground
at a weight in excess of that represented to
the pilot, of which 550 lb would have been
overload.

Investigation revealed that the way-
bills recovered from the aircraft did not,
in fact, represent the load aboard the air-
craft. The discrepancy was associated
with the direct delivery of two cows to the
airport - it was realized that the weight of
the animals was considerably less than that
recorded on the waybill. The loading cer-
tificate was, therefore, amended but the
waybills were not, nor were they withdrawn
from the aircraft. Thus the actual load
being carried was 10 614 1b plus the weight
of two passengers and a tarpaulin which
made a total weight of 11 014 lb. The dif-
ference between thisfigure andthe 11 058 1b
appearing on the load sheet is accounted for
by the inadvertent omission from the air-
craft of a package weighing 44 1b,

., As no facility exists in.the Straits Air
Freight Express cargon loading system for
the weighing of loaded cargons, an inherent
possibility exists of a clerical or weighing
error causing the overload or unbalance of
an aircraft. The only accurate method of
ensuring that the aircraft is not overloaded
would be for the loaded cargons to traverse
a weighbridge en route to the aircraft, It
is considered that, in long term planning,
provision should be made to provide this
facility. On the subject flight, however, it
was concluded that the gross weight of the
aircraft and the position of the centre of
gravity were within the prescribed limits.
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Probable Cause

The accident was caused by inflight
structural fatigue failure of the starboard
front lower spar boom.

The circumstances which made the
accident possible were created by the
assessment of a life which was materially
in excess of the safe life.

The errorin life assessment stemmed
from the fact that simulated operational
conditions from which the lifeing data was
evolved were not truly representative of
actual operating conditions.

Recommendations

It was recommended:

1. that the failure of ZK-AYH at
4 880 hours and/or 8 121 landings
be used as a basis for amending
the current maker's assessment
of safe lives;

- e e e e Cwe e e
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2. that as an interim measure Straits

Air Freight Express should evolve
and lay down operational techniques
to minimize exposure to gusts on
the Cook Strait c¢rossing;

. that the Civil Aviation Administra-

tion examine the desirability of
sponsoring a full scale gust re-
search project covering the Cook
Strait area;

. that the Civil Aviation Administra-

tion review the existing lifeing pol-
icy with special regard to the
question of responsibility for the
acceptance of overseas lifeing
figures;

. that provision be made to facilitate

the weighing of loaded cargons at
some stage in transit from the
railhead to the aircraft. That,
meantime, frequent snap checks
be undertaken and recorded by the
Civil Aviation Administration
representatives.

-
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FIGURE 7

STARBOARD OUTER WING
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No. 14

Department of Transport, Bell 477, CF-JOV, crashed at

Shirley Bay, Ontario, on 3 January 1958,

Report released by the

Department of Transport, Canada.

Serial No. 58-1.

Circumstances

The aircraft departed from Ottawa
Alrport on a local flight at 1525 hours
eastern standard time with the pilot and
two passengers on board.

It wasnext seen atabout 1545 hours
tlying in a westerly direction over
Shirley Bay at an-altitude estimated by a
witness to be about 500 ft, The aircraft
was then seen turning toward the south;
witnesses stated that they heard a crack
and saw the main rotor blades fly off.
Theaircraftthen crashedintoa field; the
pilot and two passengers were killed, and
the aircraft was destroyed in the crash
and burned.

Investigation and Evidence

There was no evidence of malfunc-
tioning of the engine or controls, However,
it was established that there was a defec-
tive bond between the upper stack of metal
laminations and the butt end of the wooden

ICAO Ref: AIG/ACC/REP/GEN/No.

rotor blades, This was later found to
have been caused by a fault in the bonding
process of this particular blade, in that a
layer of cellophane, which should have
been removed, had been left between the
two adhesive surfaces.

The pilot had a total of 2150 hours of
flying experience, of whichabout 1 250 hours
had been acquired on Bell helicopters, Of
this, a total of about 170 hours had been
obtained on the Bell 477 type of helicopter,
about 3 hours of which had been flown
during the previous 90 days.

Probable Cause

It was concluded by the Board that
failure by the manufacturer to removeé the
cellophane from the upper stack of metal
laminates prior to bonding of the stack to
the root of one of the main rotor blades
produced a defective bond which resulted
in failure of the blade in flight.
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No. 15

TransAir Limited, Norseman V, CF-BSL, crashed about 17 miles south

of Chesterfield Inlet, North West Territories, on 31 January 1958,

Report released by the Department of Transport, Canada.

Serial No., 58-3,

Circumstances

The aircraft departed North Rankin,
N.W,T. at 1440 hours on a non-scheduled
flight to Chesterfield Inlet with a pilot,

2 Eskimos and freight on board. At 1455
low cloud and airframe icing were encoun-
tered. The pilot altered the aircraft's
heading toward the coastline of Hudson Bay
and when over the coastline, turned left in
an attempt to reach Chesterfield Inlet.
However, the pilot decided to land the air-
craft at the first opportunity and, at about
1505 hours, struck the snow-covered
ground during "whiteout' conditions.

The wreckage was found byan RCMP
constable on his annual patrol about
30 minutes after the accident occurred.
The aircraft was demolished, and the
four occupants were seriously injurec.

Investigation and Evidence

A Certificate of Airworthiness had
been issued for the aircraft, The wreckage
of the aircraft was not examined as the ice
on which the aircraft crashed drifted out
into Hudson Bay.

The pilot-in-command held a valid
Commercial Pilot Licence and had accu-
mulated a total of about 2051 hours of
flying experience of which about 319 hours
had been acquired on Norseman type air-
craft. About 96 hours had been flown
during the 90 days prior to the accident.

ICAO Ref: AIG/ACC/REP/GEN/No. !

At the time of the accident a cold
front, which was rmowving slowly southward,
lay in an east-west line about 100 miles
south of Chesterfield Inlet. An overcast
layer of stratus cloud lay to the north of
the front and snow was falling, The
probable ceiling and visibility at the front
were 500 to 1 000 ft and 1 to 3 miles
respectively due to snow., Surface winds
were north-northeast at 10 to 15 mph, and
the surface temperature was 10° F. South
of the front,ceilings were generally un-
limited with good visibility.

There is frequently a lead of open
water paralleling the west coast of
Hudson Bay produced by the action of wind
and tide. The saturated air over such
leads produces fog which may at times
extend to a height of 2 to 3 000 ft. Icing
is usually severe in this cloud due to the
supersaturated air, It is not known
whether an open lead was present on the
afternoon of 31 January 1958, However,
if a lead was present then theé northeast
winds behind the front would bring the fog
inland, producing near zero conditions
and a serious ic¢ing hazard,

Probable Cause

The pilot continued VFR {light into
unfavourable weather conditions and, in
attempting to land, collided with the grouna.
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No, lt

British European Airways Corporation, AS 57 Ambassador (Elizabethan),

G-ALZU, accident at Munich-Riem Airport, Germany, 6 February 1958,

Report released by the Federal Republic of Germany and also published by

the Ministry of Transport and Civil Aviation, United Kingdom, as CAP 153.

Circumstances

The aircraft had carried out a spe-
zial flight on 3 February 1958, from
England to Belgrade, making an inter-
mediate landing at Munich-Riem Airport
for refuelling purposes. On 6 February
it flew back from Belgrade, bound for
Manchester. As planned, it again made
an intermediate landing at Munich to re-
fuel, landing there at 1417 hours local
time, A take-off was commenced at
1603 hours, but the aircraft did not be-
come airborne, It overshot the boundary
of the manoeuvring area and, when outside
this area, struck a house and a wooden hut
and was severely damaged by the fire which
followed. Of the 44 occupants (6 ¢rew and
38 passengers) on board, 21 were killed
instantly, The otheérs received injuries of
a more or less serious nature., Two died

later in hospital as a result of their injuries,

The house which was struck by the aircraft
was badly damaged by fire, The hut was
destroyed by fire,

Investigation and Evidence

Crew Information

The captain completed a conversion
course on Ambassador aircraft on 23
March 1955, Since then he had flown
1 722 hours on this type of aircraft. His
last flight check was on 14 October 1957,
His total flight time amounted to 7 337
aours up to the day of the accident, In the
30 days prior 16 2 February 1958 he had
flown about 26 hours and during the three
days prior to the accident - 7 hours,

The co-pilot completed a conversion
course on Ambassador aircraft in March
1953. He was qualified as captain on the
type and since then he had flown 3 143
hours on this type of aircraft, His total
flight time up to the day of the accident
amounted to 8 463 hours., During the 30
days prior to 2 February 1958 he had flowx
barely 6 hours and during the last three
days prior to the accident - 7 hours.

On the flight from England to Belgrad«
the aircraft was flown by the captain, and
it was to be flown by the co-pilot on the re-
turn flight, For this reason, at the time
of the accident, the latter was sitting in
the left-hand seat, and the captain was
sitting on the right,

Weather

The Munich-Riem meteorological
aqffice of the German Meteorological Serv-
ice issued the following report:

Time 1504 hours (the accident oc-
curred shortly after 1604 hours) - surface
wind 3009/8 kt - surface visibility 1.6 N\
slight snowfall - 8/8 stratus at 600 ft
(precipitation ceiling) - QNH 1004.0 mb/
29,65 inches - QFE 942.7 mb/27. 84 inches -
temperature 0°C - dew point = 1,6°C.

On 6 February the following observa-
tions {QNY) were made:

Snow + rain (mixed) from 0420 - 0650 hours
T

Rain only 0650 -1120
Snow + rain (mixed) "o 1120 - 1150 "
Moderate snowfall " 1150 -155C

Siight snowfall " 1550 - 1850 "

Moderate snowfall ™ 1850 hours
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Munich-Riem Airport

Elevation:

528 metres (1 732 ft)
Density altitude:

884 metres {2 900 ft)
Length of Runway:

(249°), 1 908 m {6 260 ft)
Length of Stopway:

250 m (820 ft)

Accident Details

The aircraft made three attempts at
take-off, two were abandoned, and the ac-
cident occurred during the third attempt,

The co-pilet abandoned the first take-
off because the boost pressure readings of
both engines showed upward variations,
rising 2 or 3 inches above the usual read-
ing of 57.5 inches, The second attempt
to take-off followed immediately after the
aircraft had taxied back to the beginning
of the runway. The engine run-up was not
repeated. The captain abandoned the
second take-off because the boost pressure
treading (this time on the port engine only)
again rose beyond the normal maximum
value to 60 inches,

In each case the take-off was aban-
doned approximately half way down the
runway, After the second attempt the air-
craft continued rolling as far as the end of
the runway and from there proceeded to
the terminal building. The passengers
disembarked, and the BEA station engi-
neer went aboard, He then pointed out to
the two pilots that the variations in boost
pressure were connected with the elevation
of Munich Airport, After a short discus-
sion, the pilots decided to make a third
{attemipt at) take-off, and the passengers
were told to board the aircraft again,

Before the fresh (attempt to} take-
off, a further engine run-up was carried
out, After take-off had begun, the boost
pressure reading .of the port engine again
fluctuated somewhat, but this ceased after
the captain had throttled back slightly for

a short time, After he had opened up the
throttle fully again, no further fluctuation:
were observed,

The aircraft never became airborne
in the course of the third attempt at take-
off, It travelled on over the whole length
of the runway and the adjoining grass-
covered stopway {250 m). At the end of
the stopway it crashed through a wooden
fence which marked the aerodrome bourd-
ary, cleared a secondary road and struck
a house standing on the other side of the
road. The left wing was torn off outbeard
of the engine mounting, Parts of the tail
unit were also torn off here, The house
caught fire, The aircraft then crashed
inte a wooden hut standing on a concrete
base about 100 m further on, striking it
with the right side of the rear section of
the fuselage, The fuselage was torn away
on a level with the trailing edge of the wing,
The hut and the part of the fuselage which
was torn away caught fire, The remainder
of the aircraft wreckage slid on for a
further 70 m,

Discussion of Possible Causes
of the Accident

The Commission was able to exclude
at the outset a number of points which
might have been taken into account as pos-
sible causes of the accident,

There were no indications that the
airport services, the air navigation serv-
ices or the German Meteorological Service
had contributed to the accident through any
defects in installations or functioning,

The presence of the house, 9,50 m
high, outside the aerodrome, beyond the
runway, and of the hut, 3 m high, did not
contravene either the German regulations
ot the Standards and Recomrmended Prac-
tices of the International Civil Aviation
Organization,

The members of the crew held valid
licences, and the aircraft documents were
valid and in order,
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It was not possible to establish that
there had been any defects in the technical
installations of the aircraft,

The engines were working satisfac-
torily. The fact that take-off had been
abandoned twice previously does not give
cause for any conclusion to the contrary.
The variations in boost pressure which led
to the abandoning of the two first take-offs,
were occurrences which commonly arise
at aerodromes at elevations such as that
of Munich without implying engine trouble,
The two engines, which were only slightly
damaged, were subjected to a test run by
the manufacturer, Both engines showed
the prescribed take -off power during the
test run. No defects were found which
could have been a contributory cause of
the accident. The fuel was tested and
found satisfactory.

The loading of the aircraft lay within
the permissible limits,

Since none of these factors comes
into consideration as a cause of the acci-
dent, and since, on the other hand:

- it had snowed during the afternoon
of 6 February 1958,

- the aerodrome was covered with
slush at the time of the accident,
and

= the investigations in the evening
showed a layer of ice on the wings
of the aircraft,

the Commission considered itself prima-
rily concerned with the question of wheth~
er the following explained the occurrence
of the accident:

a) (Rolling) friction caused by snow on
the runway,

b) The effect of slush on the free-
running of the wheels, and

¢) Alteration in aerodynamic efficiency
caused by wing icing.

The following view s were arrived at
after detailed investigati-ns and consulta-
tions:

a) {Rolling) friction cauvs-d by slush
on the runway

It is obvious that ¢zow or slush on
the runway can increase the rolling fric-
tion to such an extent that a take-off is
impeded or even becomes impossible. The
Commisgsion had before it numerous re-
ports on experiences and accident reports
concerning cases where slush led to diffi-
culties, In brief, the extent to which take~-
off is impeded depends on the thickness of
the slush and the type of aircraft, Aircraft
with nosewheels are affected to a greater
extent than aircraft of tailwheel design,
because, in slush, the nosewheel causes
an increasing nose-hea - moment as the
rolling speed increases and this must be
overcome by the pilot b, means of consid-
erable force on the elev:tor control., All
experience goes to shov:, however, that it
may be assurned that ta'z-offs can be made
with nosewheel aircr it without danger up
to a slush-depth of at 1z .=t 5 cm,

At Munich-Riem - the afternoon of
6 February the runway .-as first of all wet
but free of snow and slv-h, From 1120
hours onwards snow fei:, Temperatures
were initially above ze. - but from 1500
hours onwards dropping to 0° and later
below 09, The records 'ndicated that by
1400 houre a total of 4 - 5 cm of snow must
have fallen, which, on the runway, would
have subsided to form a layer of slush
approximately 3/4 - 1 - 1 thick. This
estimate tallies with th~ observations of a
witness, who examiaed "= condition of the
runway between the firs: iwo take-off at-
tempts, He stated that re found that the
entire runway was cove =2d with slush ap-
proximately 1/2 - 3/4  a deep. None of
it was snow, but it was = jellified, watery
mass covering the entii. runway,

As against this, another captain who
landed at Munich at 1553 hours on 6 Feb-
ruary stated that he estimated the slush
depth as 1 - 1,5 inches in places but that
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in parts the runway was merely wet and
was free of slush, This estimate was
regarded as unreliable, since as this cap-
tain was judging during the process of
ianding and was looking from the pilot's
seat, he could not have obtained a precise
impression of the deposit of slush., More-
over, his report to the control tower on
the state of the runway was: "Braking ac-
tion fair',

According to the reliable statements
0l personnel responsible for inspecting
the runway, the deposit of slush on the run-
way cannot have amounted, on an average,
to more than 1 cm at the most,

The Commission was convinced that
ine {(rolling) friction caused by so thin a
.ayer of slush cannot have been a cause of
the accident, No case is known in which
this caused take-off to be abandoned on
concrete runways, let alone caused an ac-
cident, Amn expert put forward the view
that, assuming a rolling friction coefficient
of = 10,06, the rolling distance required
for a normal take-off may be increased by
approxirmately 110 m at the most., The c¢ap-
tain of G-ALZU, who survived the accident,
stated that he was satisfied with the condi~
tion of the runway, otherwise he would not
have made a third (attempt at) take-off,
The Commission was convinced that the
iayer of slush on the runway did not in-
crease the rolling friction to such an ex-
tent that the accident could be attributed
to this,

5) Icing of the Undercarriage

Nor, in the opinion of the Commis-
sion, did the slush have such an effect on
the free-running of the wheels as to be a
cause of the accident. Locking of the
wheels owing to slush during the process
of take-o0if was entirely ruled out. The
wheel-tracks on the rurway did indeed
snhow that, at the end ¢of the runway, both
sides of the main undercarriage were
locked at times,. There rmust, however,
zave been 6theér reasons for this., At the
V1 speed of 117 kt (216 km/hY, which was

attained and, at times, exceeded, the
wheels (tire diameter 38' = 96,5 cm) were
rotating at about 1 200 rpm. Added to

this is the fact that, at the marrowest point
between the tires, the twin wheels are 28
cm apart, Given such a considerable gap
and such a high speed of rotation and cor-
responding force, there can be no question
of the wheels having become locked owing
to the watery slush from the runway (ac-
cumulating) either between the wheels or
in the region of the oleo legs,

From the outset, the possibility that
the snow could have become caught up and
accumulated in the undercarriage of the
aircrait during the take-off run to such an
extent that the wheels would have been
braked to a considerable degree also
appeared to the Commission extremely
remote, since not a single indication of
this came to light. However, since the
captain did not consider it out of the ques-
tion that this might provide an explanation
of the accident, the Commission went into
this question with special care,

The possibility cannot be excluded
that, with the Ambassador, in exceptional
circumstances, snow and ice may pack the
undercarriage and impair the smoothness
of take~off when the manoeuvring area is
covered with wet snow and temiperatures
around 09C, prevail, There can be no doubsz,
however, that many very unusual factors
would have to coincide in order to produce
such an effect, A photograph placed at the
disposal of the Commaission taken before
the third (attempted) take-off, clearly
showed that there were no traces whatever
of any ice or snow packing., Thus, besides
general experience and probability, so
many important points argued against the
assumption that the undercarriage was
braked by slush that, in the opinion of the
Commission, this cannot have constituted
the cause of the accident,

¢ Wing Ic ing

It remained for the Commiission to
investigate whether there was a deposit of
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ice on the wings of the aircraft at the time
of the (attempted) take-off and whether

such a deposit led to the inability of the air-
craft to take off within the take-off area
available and constituted the cause of the
accident,

At the outset, the fact that there was
indeed a deposit of ice on the wings of the
aircraft at the time of the (attempted) take-
otf did not appear to have been established
with sufficient certainty, because exact ob-
servationg concerning ice accretion were
not made until 2200 hours on the day of the
accident, i, e., not until six hours after
the accident, and because snow had con-
tinued to fall steadily after the accident
urntil 2200 hours, The Commission, how-
ever, came to the conclusion that the wings
were iced up at the time of the (attempted)
take-off,

At 2200 hours on 6 February, the
scene of the accident was as follows:

The wrecked aircraft, which lay
70 m from the centre of the fire and to
windward of the latter, was covered with
a layer of snow 8 cm deep, This was
powdery snow which could be pushed or
blown off from the surface of the wings
without difficulty, Underneath there was
a very rough layer of ice. This had not
blended with the snow lying on top. Its
thickness amounted to about 5 mm, From
numerous spot checks it was concluded
*hat the entire surirce was covered with
this layer of ice and that it was interrupted
only in the region of the two engines over
the width of the propeller glipstream,

Purely on the basis of calculation,
this deposit of ice, the thickness of which
was established as 5 mm, could have
formed from the wet snow which had fallen
in Munich during the period between the
landing of the aircraft and the accident,
On the basis of records of the (aerodrome)
meteorological office, at 1400 hours in
Munich there was a thin layer of snow not
yet of measurable dimensions, but that a

further 4 - 5 cm of snow fell prior to the
time of the accident. It was not possible
to say exactly what thickness will remain
when a layer of snow has turned into ice,
It is possible that the thickness of the ice
in such a case amounts to about 1/7 to
1/10 of the layer of snow from which it has
formed. Thus - the observations regard-
ing the ice deposit at 2200 hours, on the
one hand, and regarding the snowfall
between 1400 and 1600 hours, on the other,
are not contradictory.

In point of fact, the (amount of) pre-
cipitation which, by calculation, corre-
sponds to the ice deposit noted had collected
on the wing of the crashed aircraft prior to
take=off, This is borne out by the fact that
during the stay in Munich the deposit had
not been cleared from the wings of the air-
craft, in spite of the snowfall, and that the
snow must consequently have remained
lying there, The snow which fell directly
after the aircraft landed may, indeed,
partly have run off the wings at first as
observed by witnesses during refuelling.
Snow which had fallen on the wings and
perhaps melted at the outset must, however,
very soon have begun to cling,

The aircraft flew from Belgrade to
Munich at altitudes of 21 000 - 25000 ft
at an alr temperature of -219C, to -25°C,
Frrom this it must be concluded that the
outer skin of the wings was thus severely
supercooled, One witness observed that
snow began to cling at an earlv stage;
during refuelling he had already noticed,
from the wing tips, the building-up of a
layer of snow, Consequently, it is to be
assumed that well before the first (attempt-
ed) take~off at 1519 hours the wings were
already covered with snow and that later
the layer which led to icing had formed,
owing to the further snowfall, When the
aircraft taxied out to the third (attempted)
take -off two witnesses who had bsen
watching it for some time stated that they
saw the wings, outboard of the engines,
covered with a thick, unbroken layer of
wet snow,



68 ICAO Circular 59-AN/54

The freezing-up of the layer of slush
by the time of the accident can be explain-
ed, It is true that in the case of the first
{attempted) take-off at 1519 hours, at a
temperature of approximately 0©, the
Aurmidity of the air still amounted to 96%.
Cooling by evaporation will thus still have
been slight at this juncture, Only a film
of ice will have formed on the cooled wing,
under the layer of snow observed, When
the last (attempted) take -off was initiated,
however, the dir temperature was already
-0, 2°C. and the humidity of the air was
91%. Thus there existed conditions which
point to the fact that by the time the air-
craft taxied out for the third (attempted)
take -off and during the first phase of take-
off, the cooling by evaporation had become
$0 highly effective that the wet snowy mix-
ture turned into the rough sheet of ice
which was observed in the late evening of
the same day.

Thus, even if all circumstances
indicated that the ice accretion observed
at 2200 hours did indeed arise from the
layer of slush on the wing observed by the
witnesses, the Commission had never~
theless still to consider the question of

a) whether it might not have originated
wholly or partly from the precipita=
tion which fell after the accident
and, for this reason

b) whether it had indeed been fully
establisheéed that icing was a cause of
the accident.

It is true that the snow falling after the
accident at temperatures of -0, 29 (1600
hours) to -39C. (2200 hours) was dry.

Thus it could not have turned directly into
ice, The question to be investigated,
nowever, was whether, as a result of the
iires caused by the accident, the snow
(dry, in itself) had melted whilst still in
the air or on falling on wings possibly
hedted by the fires to above 0° and had
only solidified into ice when the fires were
extinguished, The idea that the wings were
perhaps warmed by the heat still remaining

from the engines or by the fuel in the wing
tanks was suggested. These and similar
theories regarding subsequent ice forma-
tion all failed, however, to stand up to
closer investigation, Arguing against the
theory of subsequent ice formation is the
fact that with such a process of melting
and refreezing the snow would probably
have become more firmly blended with the
ice layer proper in the transitional zone,
According to the report of the inspector
making the investigation and the statements
of witnesses, the lack of cohesion between
the ice layer and the powdery snow on top
was, however, extraordinarily marked,
The snow could be "blown away', where-
upon a sheet of ice immediately came to
light, The fires which 6ccurred would not
have been sufficient to melt the snow in the
air or on the wings, The minor outbreaks
of fire in the immediate vicinity of the air-
craft were soon extinguished and do not
come into consideration as sources of heat,
The hut, on the other hand, burned for a
longer time, to about 1700 hours, accord-
ing to the wreport of the Munich Airport
Administration, This centre of fire, which
was certainly coasiderable, was situated,
however, 70 m from the wreckage, Added
to this is the fact that the wind was blowing
away from the wreckage, in the opposite
direction. In these circumstances it is
extremely improbable that the radiant heat
irom any of the {ires breaking out in the
region of the aircraft wreckage had any ef-
fect on the smow, The remaining engine
heat cannot have affected the entire wing

to such an extent; it cannot have radiated
thus far, Finally, it also appears out of
the question that the fuel with which the
aircraft had been replenished could have
warmed up the whole wing again after the
accident, Since it was established without
a coubt from statements of witnesses that
the fuel failed to causeé the snow whicn {ell
prior to the accident to melt on the wings,
it is quite out of the question that this
should hHave happened alter a further droy
in outside temperatures and one and 2 nalf
hours efter refuelling., Furthermores, ¢t
el remaining in the aircraft prior to re-
fuelling, aifter & flight at high altitudes,

oy
o
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must have had a very low temperature,
According to information from the firm
which supplied the fuel, the temperature
of the fuel taken on was not above 0°C, ,
necause the tanker was parked in the open,

Ewven if all these points are not con-
sidered to be finally convincing, however,
there nevertheless remains as a decisive
argument against any theories regarding
subsequent ice formation the fact that, on
the parts of the wing above the two engine
nacelles, there was no ice deposit on the
evening of the accident and no layer of snow
before the accident, whereas elsewhere
the wing upper surfaces were covered with
snow or ice before and after the accident,
Thus to this extent the observations of the
state of the wings before and after the ac-
cident are in agreement, The parts of the
wing above the engines would, however,
have been iced up in the same way as the
other parts of the upper surfaces had the
ice actually originated from the precipita-
tion which fell after 1600 hours, for there
is no way of explaining why a subsequent
snowfall over the engine nacelles should
have been different from that on the other
parts of the wing, Engine heat continuing
to exert an effect on the wing upper sur-
faces for a while after the accident could
at any rate not entirely have prevented
subsequent ice formation at these points,
With the drop in temperature after 1600
hours, the engine heat would not have last-
ed as long as would be necessary for the
formation of an ice layer 5 mm thick.
Above all, during the accident the port
engine broke away from its mounting as a
sinigle unit arnd lay 5 m away from the
wrecked aircraft, so that on this side
there was no longer any heat-conserving
element, Thus, in the case of subsequent
ice formation the remains of the port wing
ought, in any case, to have been uniformly
iced up throughout, outboard and inboard
of the engine. But this was not the case.
Consequeritly, the engine zones on both
sides could only have been cleared by the
engine heat, by the exhaust gases led over
the upper wing surface and by the propeller

slipstream before the accident, Hence the
deposit of ice cannot have originated as a
result of precipitation which did not fall
intil after the accident,

The Commission was convinced that
the deposit of ice on the wings ‘which, on
the basis of all the foregoing, was un-
doubtedly present during:{attempted) take-
off, prevernted the aircraft from becoming
airborne at any time, The fact that, under
certain circumstances, wing icing can rende:
an aircraft unable to fly, or at any rate
considerably impair its take-off qualities,
is well known in aviation,

In order to check the general princi-
ple {founded on experience) that wing icing
is highly detrimental to the flying qualities
of aircraft, the Commission arranged for
a scientific investigation relating to the
crashed aircraft to be conducted and arrived
at the following conclusions:

Ag the main starting point it takes,
on the one hand, the fact that, even as-
suming an extremely high rolling-friction
coefficient (due to slush) of p= 0,10, the
aircraft would have been bound to become
airborne after a rolling-distance of 1 080 m
at the latest, On the other hand, given this
intensity of rolling friction, the eéxpert's
calculations show that with wing icing of
about 5 mm (the presence of which has beer
established) and a roughness height (based
on this) of about 3 mm, the aircraft could
not have attained the lift coefficient re-
quired for unsticking within a rolling dis-
tance of less than about 2 270 m (i.e., at a
point outside the aerodrome). There is,
however, much to suggest that the rollirig-
friction coefficient was lower, Even if we
proceed from the relatively low rolling-
friction coefficient of p = 0,06, however,
the iced-up aircraft could still not have
left the ground within a rolling distarnce of
1 900 m (i.e. not before the end of the
runway).

There may be some uncertainty in
the exact determination of the thickness
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and roughness of the ice and in the deter-
mination of the rolling-friction coefficient,
The Commission has been assured by the
inspector making the investigation, how-
ever, that a conservative estimate of ice
thickness and roughness has intentionally
been given. The rolling-friction coeffi-
¢ient had to be set higher rather than
lower. Consequently, everything suggests
that owing to icing there was no question
of the aircraft's unsticking before the end
of the runway, even had it still been accel-
erating unhindered at this juncture. At
this juncture, however, for other reasons
{discussed below), the aircraft was no
longer accelerating. General flying ex-
perience and aerodynamic calculations are
thus in agreement about the fact that an
aircraft with such a degree of ice accre~
tion as the aircraft involved in the acci-
derit would not, in the conditions obtaining
at Munich on 6 February,be capable of
taking-off and flying within the take-off
area available,

The increase, owing to icing, in the
required take-off distance is due to two
factors: the decrease in the maximum lift
coefficient, as a result of which the neces~
sary unstick speed was increased, and the
rise in profile drag which reduced acceler-
ation. The expert calculates the reduction
in acceleration thus: the Vi speed of
117 kt was attained at about 1 680 m, given
a rolling~friction coefficient of 0.10, or
at about | 400 m, given a rolling-friction
coefficient of 0.06, assuming a roughness
of 3 mm. This theoretical calculation
corresponds approximately with the facts
actually established, for in his description
of the process of take~off the captain stated
that the aircraft had accelerated normally.
He could not indicate either the point
along the runway at which he had made his
observation regarding the decrease in the
speed reading or the point at which V] was
attained. Judging from the sequence of
his whole account, however, the drop in
speed can only have set in towards the end
of the runway. The captain stated that
during the process of take-off he at first
only watched the instruments and did not
look out of the aircraft. Only when he

perceived a drop in speed did he look out.
He then saw that they were in alarming
proximity to the aerodrome boundary. The
co-pilot's exclamation, made at about the
same moment, '"We won't make it'', would
naturally only have been made when they
were already in a zone of the runway
where catastrophe was seen to be uUn~
avoidable. There is, therefore, much to
suggest that the drop in speed occurred
approximately at or beyond the 1 800 m
mark. According to the captain's ac¢count,
the aircraft first attained V], maintained,
for a while, the speed it had reached, and
only then lost speed appreciably. A cer-
tain interval must, therefore, have elapsed
between the attaining of V) and the drop in
speed. At 117 kt a rolling distance of
about 400 m is covered in 6.5 seconds and
a rolling distance of about 200 m in 3.2
seconds. The interval during which Vj
was maintained would probably have lain
within these values. If we proceed from
this, and assuming that the drop in speed
occurred within the zone beyond the 1 800m
mark, then it is highly probable that V)
was indeed attained between 1 400 m and

1 600 m, as the expert calculated. The
captain's statements thus provide a cer-
tain confirmation of the expert's calcula-
tions, as far as there can be any question
of precise confirmation, considering the
element of uncertainty in the captain's
reconstruction of what happened. Under
these circumstances the Commission con=
siders itamply certain that V| was attain-
ed between ! 400 m and 1 600 m and was
meintained or exceeded at any rate to
within the region of the 1 800 m mark.

Nevertheless, although the nose was
pulled up and the emergency tail bumper
was at times on the ground, the aircraft
could not be raised off the ground. For
this, however, there is no explanation
other than that given by the expert - that
owing to icing and the resultant decrease
in lift coefficient, an unstick speed con-
siderably higher than the normal one was
required, and the fact that Vi was not at-
tained until a rolling distance of about
1 400 m had been covered could be attrib~
ated only to the increase in profile drag,
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which, likewise, could be accounted for
only by icing. Thus icing was a cause of
the accident,

In spite of the foregoing facts, the
Commission felt unable to declare with
complete certainty that icing was the sole
cause of the accident, owing to the fact
that the captain's observation regarding
the drop in speed towards theé end of the
runway can neither be refuted nor be ex-
plained with complete certainty. There
may indeed be some uncertainty about the
objective accuracy of the observation it-
self, since it is a generally acknowledged
fact, based on experience, that, for sub-
jective reasons, statements by witnesses
are subject to error precisely when it is a
question of giving an account of what hap-
pened in an unnerving catastirophe. On the
other hand, it is entirely possible that the
drop in speed of which the captain spoke
so definitely did indeed occur. There is
then the further doubt as to where it oc-
curred and why it happened. There is
much to suggest that the aircraft slowed
down at the point on the runway at which
the tracks of the locked wheels were visi-
ble after the accident. The loss of speed
reported by the captain would then have
the perfectly natural explanation that, in
the final section of the runway, the co-
pilot saw disaster approaching and braked
the landing wheels sharply, All four land-
ing wheels were locked, as could still
clearly be seen during the Commission's
inspection at Munich. A simultaneous
locking of all the wheels, however, can
hardly have occurred except as a result
of braking. But if this were the case it is
not out of the question that a misunder-
standing between the two pilots played a
part at this juncture, for, whereas the co-
pilot (probably) applied the brakes, the
captain in the hope of averting the catas-
trophe at the last moment, did exactly the
opposite, (as he stated during interroga-
tion), pushed the throttle lever forward as
far as possible., Thus the measures taken
by the crew to avert the accident or make
it less serious cancelled each other out.
Whether it would have made any difference
to the accident or the severity thereof if

either the brakes had been applied and the
throttle closed or the brakes had not been
applied and the aircraft had rolled on
beyond the end of the aerodrome at full
throttle cannot be stated with certainty. It
is neither entirely out of the question that,
if the aircraft had progressed unimpeded
it would, before reaching the scene of“the
accident, have come within the limits of
the required unstick speed (increased by
icing); nor is it a sheer improbability that
braking and closing of the throttle would
have lessened the impact of the aircraft
with the house and hut and could have made
the results of the accident less serious.

If the pilots did act in opposition in the
manner outlined above, the Commission
would regard this less as a pilot error
{pardonable in these circumstances) than
as faulty division of responsibility between
captain and co-pilot.

As stated, it is not certain what
actually happened at the point where the
skid mark was made on the runway. Even
if we do not doubt that the brakes were ap-
plied, there remains the question of whet-
er the drop in speed and the formation of
the skid mark really occurred at one and
the same spot or whether the speed de-
creased just before, for other reasons.
The captain's statemient (the only source
of information that can be considered) did
ot clarify this, because he noticed no
braking. Aerodynamic explanations for
such a loss of speed have been discussed
with the experts. It is not out of the ques-
tion that the pilot, after attaining Vi, in-
creased the angle of attack of the aircraft
in order to initiate the unstick, with the
result that the flow conditions over the
iced-up wing changed and drag consequently
increased. This, however, could not be
proved by calculation. It is also possible
that one of the pilots lowered the flaps just
before the end of the runway; for, accord=-
ing to the definite statement of the captain,
the aircraft was taking-off without flaps
(as prescribed by BEA for Munich-Riem
Airport). On the other hand, at the scene
of the accident the flaps on both sides were
found to be at take-off setting. Their de-
sigh does not preclude the possibility that,
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when the accident occurred, the flaps fell
out of their own accord to an equal angle

on either side, but this is not very probable.
Flap-deflection, however, would also fail

to account with sufficient certainty for a
drop in speed of more than 10 kt, No indi-
cation of any other influences could be
found,

After all this there still remains an
element of uricertainty in the reconstruc-
tion of the course of the accident. This
makes it appear not entirely out of the
question that towards the end of the fatal
take~off there arose, in addition to wing
icing, a further circumstance which was
a contributory cause of the accident. But
this does not rule out icing as the cause of
the accident, for, even if a further cir-
cumstance affected the course of the acci-
dent in some way within a zone (of the run-
way) lying beyond about the | 800 m mark,
this does not alter the fact that the aircraft
would normally have become airborne long

ICAQ Ref: AR/565

before this and that the accident would not
have occurred if the aircraft had not been
iced up.

Probable Cause

During the stop of almost two hours
at Munich, a rough layer of ice formed on
the upper surface of the wings as a result
of snowfall. This layer of ice considerably
impaired the aerodynamic efficiency of the
aircraft, had a detrimental effect on the
acceleration of the airc¢raft during the take-
off process and increased the required
unstick-speed. Thus under the conditions
obtaining at the time of take-off, the air-
craft was not able to attain this speed
within the rolling distance available.

It is not out of the question that, in
the final phase of the take-off process,
further causes may also have had an effect
on the accident.
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No.

17

Western Air Lines, Inc., Convair 240, N 8405H, made an emergency landing near

Palm Springs, California, on 13 February 1958,

Civil Aeronautics Board {USA),

Aircraft Accident Report, SA-329, File No. 1-0004, released 13 August 1958.°

Circumstances

Western Air Lines Flight 19 1is a
scheduled passenger service between Las
Vegas, Nevada, and San Diego, California,
with an intermediate stop at Palm Springs,
California, At 1344 hours Pacific stand-
ard time on 13 February, just after take-
off from Palm Springs, Flight 19 experi~
enced severe control difficulty and made
an emergency landing in the desert 4
miles north-northwest of the Palm
Springs Airport. During the ground roll
the aircraft struck large boulders in its
path and fire occurred. There were no
fatalities, but serious injuries resulted
to 5 of the 18 passengers and minor inju-
ries to most of the others. The crew of3
received minor or slight injuries.

Investigation and Evidence

At the time of the accident the
aircraft had flown two hours and nine
minutes since its last inspection, A No. 3,
areas ] and 3, heavy maintenance, check
performed by the company had recently
been carried cut at its overhaul base at
Los Angeles International Airport. The
aircraft had then been flown to Las Vegas
as Trip 12 and had subsequently departed
Las Vegas, as Flight 19, for Palm Springs
and San Diego.

Following the take=~off from Palm
Springs Airport and when the aircraft had
reached a height of approximately 500 ft,
the pilots heard a sharp report, which
wa3 immediately followed by severe con-
<rol difficulty. The problem mianifested
“tseif as severe vibration, buffeting and
4difficulty in raising the nose of the air-
craft.

It was evident, following inves-
tigation, that the difficulty was caused by
an inflight separation of the right wing
leading edge section, normally installed
between the right engine nacelle and fuse-
lage. The control difficulty was compa-
tible with the disruption of normal airflow
over the right airfoil after the leading
edge section separated. Undoubtedly nor-
mal lift was affected, and a turbulent ab-
normal slipstream was introduced to the
horizontal stabilizer and elevator control
surface, It was also apparent that the
section of leading edge skin which remained
attached to the hinge blew back and forth in
the slipstream. This most likely aggra-
vated the disruption of airflow and produced
a spoiler effect on the right wing.

Examination of the leading edge
disclosed no evidence which would indicate
that the screws used to retain the leading
edge were in place at the time of the acci-
Tent, There were no stripped threads in
the self-locking nuts, there were no
sheared screws in the nuts, and there was
no other evidence which would show the
screws had pulled out.

Examination of the leading edge
screw holes exhibited no indication of ab-
normal elongation, scratches, and marks
which would be expected if some of the
screws had vibrated loose allowing the
leading edge to “work" or "balloon"
against remaining screws. If the proper
screws had been installed they would not
have worked out and if shorter screws had
been used it is extremely improbable that
all 27 screws would work out evenly at the
same time. Even in this situation evidence
would have been present on the edgesof the
screw holes or on the self-locking nuts.
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On the contrary, the screw holes and the
21 nuts recovered were in good condition.
Therefore, after careful consideration, it
was the opinion of the Board that the me-
chanic assigned to close the leading edge
opening forgot to install the screws. It is
obvious that he did install the gap straps
which held the leading edge in place for
about two hours of flight time before they
failed under loads which exceeded their
design limits.

According to Western Air Lines
naintenance procedures at the time of the
accident, the responsibility for ascertain-
ing that all inspection openings were pro-
perly closed and secured was that of the
lead aircraft mechanic. This is expressed
in the company's maintenance manual
(2.2.3(d)) as follows:

“The lead mechanic will make a
walkaround inspection of the air-
craft to ascertain that ALL
ACCESS DOORS, PLATES,
OPENINGS AND CARGO PIT
LINING IS IN PLACE AND
SECURED and sign off the appli-
cable line on the Master card."

The replacement and security of all ac-
ctess doors, plates, and covers is one of
five items to be individually certified on
the bottom of the master work record
ferm, This item is to be signed for by
the lead mechanic indicating satisfactory
completion prior to returning the aircraft
to service.

The lead mechanic who was
charged with this responsibility stated
that he made the inspection in his usual
marnner. This, he said, was to determine
that no plates were open and/or hanging
down. In response to questions he said
that he did not check each plate “"screw by
screw' but that he went over the aircraft
looking into various areas and sighting
over its exterior surfaces and then
checked the cargo pit lining. He said that
he could not, from his inspection, state
whether or not the leading edge screws
were in place but that his inspection would

normally reveal any screws sticking ocut
or plates which were not flush with the
aircraft surface. He said that he expected
a mechanic with airframe and powerplant
ratings to do the job of "putting up plates"
properly. The witness indicated that he
believed that there was a certain amount
of work which those mechanics do which
need nct be checked on. He said, "1
shouldn't have to check everything."
lead mechanic estimated that detailed
inspection of each and every plate on the
Convair would require about 45 minutes,
He said that such an inspection, in con~
sideration of his other duties of directing,
coordinating, and assigning the work to be
done by up to 12 men, would be very diffi-
cult., He added that in his view the inspec-
tion in issue was more properly the func-
tion of an inspector rather than that of the
lead mechanic. The witness stated that
after completing the inspection he had
signed for the work on the master work
record form and when he was relieved he
reported to the incoming lead mechanic
that the plates were closed.

The

The Board could reither justify
nor excuse the manner in which the lead
mechanic carried out his responsibility
of inspecting the access panels for being
“in place and secured.!" Considering that
he was an expert in aviation maintenance,
and the responsibility was clearly expressed
in company material, its importance should
have been evident to him. The Board was
of the opinion that only a close and detailed
inspection of each panel could satisfy the
responsibility as it was expressed. The
method of inspection of the aircraft, accord-
ing to the lead mechanic's description,
could not have assured him that screws
were installed in the leading edge. From
all the evidence, the Board was convinced
that the lead mechanic treated the inspec-
tion in a cursory manner and as if there
was an inadequate appreciation for its
importance,

It is obvious that the inspection
for proper closing and security of the
access panels is an important airworthi-
ness function, and the responsibility for
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it must be placed in the proper person.
That individual must be selected consider-
‘ng such tangible factors as gqualification
ind experience as well as his other duties
and overall workload. From the evidence
presented it is apparent that all these fac-
tors were considered before the inspec-
tion assignment was made.

Nevertheless, there are other
factors which the Board believes are
worthy of consideration or reconsidera-
tion. In order to provide an efficient and
smooth working maintenance organization
a definite distinction is normally made
between the responsibilities and duties of
the production and inspection phases of
air carrier maintenance. One of the pri-
mary concerns of the production group is
the expeditious completion of all main-
tenance on each aircraft involved and its
returnto service. Inthis operation quality
is expected; however, the early comple-
tion of the work scheduled is paramount,
On the other hand, the primary concern
of the inspection group is quality control
relative to workmanship of the mainte-
nance group and the airworthiness of the
aircraft before its return to service.

In general, Western Air Lines
has followed this concept; however, the
division of responsibilities is not sharply
drawn within the structure of the mainte-
nance organization. According to WAL
maintenance manual all airworthiness
items must be "Red Lined' which requires:
reinspection by an inspector.

Obviously, the portion of the
wing leading edge which separated in
tlight is critically related to the airwor-
thiness of the aircraft. Despite this, the
ingpection responsibility was delegated to
the production group.

The importance of maintaining
a Gistinct separation between production
ard inspection is well illustrated by the
testimony of the lead mechanic who per=
{.rmed the inspection in this instance.
I. #ssence, he said that reliance should

piaced on the working mechanic te do

cncomplicated work without the necessity
of his inspection. While many may con-
sider this view to be an individual"s view-
point, the Board believed it may be a con-
sideration which should be reviewed by the
company before delegating any inspection
responsibility to production personnel.

Civil Air Regulatibns, Parts 18
and 40, state the requirements to be metin
air carrier maintenance. These regulations
require that an inspection department be
maintained within the maintenance structure;
however, considerable latitude is allowed
so that eachcarrier may have flexibility in
its specific maintenance structure according
to the many variable needs and considerations
in air cartier operations,

The Flight

The pilots stated that the take~
off roll was entirely normal and when the
aircraft was approximately 30 ft above the
runway the landing gear was retracted.
Thereafter, take-off flap was raised and
power was reduced to METO. When it was
determined that no appreciable turbulence
existed and about 1 000 ft (550 ft above the
ground) was reached the first officer called
for climbing power. The pilots stated the
climb angle was normal, and the airspeed
was 155 knots. The first officer made a
slight right bank to keep another aircraft
fn sight and -then rolled out. At this instant
there was a noise which impressed the pi-
lots as being a structural failure. The
first officer, who continued to fly the air-
craft, said the elevator control became
“sloppy', and the aircraft began "bucking"
and “buffeting® in a manner "as bad or
worse than a secondary stall'*., The nose
of the aircraft dropped, and elevator con-
trol would not raise it. The first officer
said that at this time he doubted if he would
be able to control the aircraft and told the
captain he thought they must have a "bro-
ken elevator". They agreed a crash land-
ing was inevitable and that the nose would
have to be raised to accomplish it. The
first officer stated that he then pushed the
nose down to a 30 - 40 degree angle and
added nearly full power. When the air-
speed increased to 240 -260 knots the
first officer sensed a partial regaining of
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eélevator control. He then added full
power and when about 300 ft above the
desert began decreasing the angle of
descent. The first officer said that when
the aircraft was about 50 ft abvve the
ground the captain asked if he wanted the
landing gear down. The reply was affir-
mative. When the landing gear extended
the first officer said that he ricted some-
what more positive elevator control. He
was able to raise the nose of the aircraft
so that ground contact occurred main
sear first, the nose slightly raised. The

ICAO Ref: AR/533

first officer estimated that the specific
touchdown speed was in excess of 200
knots.

Probable Cause

The probable cause of this acci-
dent was the failure of a rnechanic to
secure properly the right wing leading
edge section as a result of which the unit
separated in flight. This improper in-
stallation was undetected because of inade-
quate inspection.
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No,

18

Gulf Aviation Company Litd.. De Havilland Heron, G-APJS,

accident on Mount Scifarello, Italy, on 19 February 1958, Report

released by the Ministry of Defence-Aviation, Republic of Italy

Circumstances

The dircraft was on a ferry flight
frorm Athens, Greecé to Ciampino Airport,
Rome - it was being transferred from
Bahrein to England to be checked and to
undergo certain modifications. It had de-
parted Athens at 1407Z on an IFR flight
plan and later reported that it expected to
fly over Caraffa at 1730 and requested
clearance to fly at a lower level. This
clearance was not granted since the flight
level requested was below the safety mini-
mum for that route segment. There were
no further contacts with the aircraft. It
crashed between 1735 and 18082 on the
southeast slope of Mount Scifarello at a
height of approximately I 730 metres
(5 675 ft). The 3 crew aboard were killed,
and the aircraft was destroyed.

Investigation and Evidence

The Certificate of Airworthiness of
the aircraft was valid until 9 March 1958,
and the Certificate of Maintenance for the
aircraft, valid at the time of the accident,
had been issued on 17 February 1958 at
Bahrein, The aircraft was equipped with
HF and VHF transmitter/receivers as
well as ADF and fan marker receivers.

The captain held a valid Airline
Transport Pilot's licence, and he had com-
pleted a total of 2 294 hours flying on Dove
and Heron aircraft.

Weather

A depression centred over Lazio-~
Tyrrhenian at 1200Z. Associated with it
were two frontal systems very close to
zach other, very active and accompanied

.by a sharp lapse rate, observable at all
levels, and by considerable cooling.

This system spread to central
and southern Italy at 1800Z, The first
cold front (further to the south and over
Jonia at 1800Z) gave very unstable con-
ditions.

The second front (over the Lower
Tyrrhenian, Lucania-Puglie, at 1800Z)
caused precipitation, mostly snow.

The movement of both systems was
southeast up to the Central Mediterranean
and thereafter eastward.

In the frontal area and behind the
cold front from Tunisia-Naples-Foggia,
observations at 1800Z indicated:

- scattered rain; forwand visibility
approximately 10 km; surface wind
ahead of the front around S-W
20/30 kts; behind the front between
N-W and N 20/30 kts with local
increases. The mountain stations
reported snowfalls (Monte Scuro-
Potenza- Trevico-Guarcino and
Guadagnolo).

= The Caraffa Station reported wind
280° at 35 kts; past weather: light
rain.

Visibility 4.5 km.

~ The Monte Scuro Station reported
visibility 0.

~ Capo Palinuro Station reported
cumulonimbus.
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~ At 2100Z scattered thunderstorms
were reported (Monte Scuro-Potenza
Capodichino) and wind changing to
N~W during passage of cold front.

Analysis of the general weather picture
over Jonia and Greece showed increased
cloudiness with intermittent rain,
horizontal visibility 5«10 km.

Analysis of thermodynamic soundings
and of the two active frorital systems, with
considerable and extensive cloudiness, in-
dicated the possibility of moderate to severe
icing, particularly between 1 500 - 3 500
metres.

In view of the presence of convective
cloud (cumulonimbus), icing above 3 500
metres was also a possibility.

The chart of isotachs, thie analysis
of soundings and the presence of maximum
velocity winds indicated the existence of a
layer of moderate to severe turbulence
between 3 000 and 10 000 metres.

Besides kinematic turbulence, there
was also a layer of turbulence below 3 000
metres, caused by the particular terrain
{eatures of the region.

Analysis of upper air charts indicated
a jev stream from Tunisia to Sicily and
Albania. The maximum wind velocities
determined by rawin observations were
136 - 140 kt over the southernmost Italian
regions,

Wreckage

The wreckage was found on the
SE slope of Mount Scifarello (I 767 m) 26
tneires below the top of the mountain. The
aircraft had apparently struck the steep
slope at an altitude of 1 730 metres in a
siightly nose-up attitude when on a nor-
theriv heading and the wreckage was
scattered over the slope above the point
of impact.

* ICAO Note

Examination of the wreckage re-
vealed the following significant evidence:

There was no evidence of lightning
strikes or structural failure before im-
pdct and no trace of fire.

There was no anti-icing equipment
on the leading edges of the wings.

The control for carburettor air -
was selected to supply warm air and the
pitot heater was switched on.

The hands of a watch indicated the
probable time of impact as 1808 hours.

Reconstruction of the flight

The aircraft passed the following
position reports:

a) To Athens:=
1429 hours over Corinth
estimating Araxos at 1500

b) To Rome ACC )
1700 - departed Athens 1406
estimating Ciampino 1900
FIR Boundary 1600 at 8 500
ft estimating Catarzaro
(Caraffa NDB) 1710

1725 ~ estimating Caraffa
NDB 1730 request descent to
6 500 ft to which Rome ACC
replied -

""Unable to approve 6 500
below limit maintain 8 500
ft call Catanzaro"

This was the last radio contact
with the direcraft. No D/F stations
received or intercepted calls from the

e

aircraft, *

These messages from the aircraft
indicated that the pilot was having dif-
ficulty in holding to the estimated time
of overflight, in finding reporting point
G8A, probably due to the actual wind
being stronger than those forecast;

The report indicates that between 1608 and 1648 the position of the air-

¢raft was plotted by radar, which showed it to be some distance north

of.and diverging from the Advisory Route (ADR 528).

This information

was apparently not available to ACC or the aircraft prior to the

accident,
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and also in maintaining flight level pos=-
sibly due to icing. It is also possible that
ice formation on the antennae may have
interfered with the reception of MF
bearing signals.

The cruising speed of the aircraft
was assumed to be 140 kt TAS as indicated
in the flight plan and this was later re-
duced to approximately 130 kt. The wind
force was also taken as 45 kt from 2400 -
the average between the forecast wind at
Athens and as later deduced from meteor-
ological information.

Beyond Araxos the flight was most
likely conducted not along the line joining
Araxos and point B (airway G8 and ADR
528) but along the line joining Araxos and
point A. (See Figure 14) This latter path
corresponds to the radar scans and the
times transmitted by the aircraft.

It very likely arrived in the area
of point A at approximately 1721, the
pilot possibly mistaking the lights along
the coast for those in area B,

This would explain the message
at 17257 estimating overflight of Caraffa
at 1730Z.

ICAO Ref: AR/595

The pilot, believing he was over
B, intended to fly over Caraffa at 1730Z
and then fly to D, over the sea, and there-
after to turn towards airway A-13 on a
heading of 320°. Presumably he mistook
his position abeam of Caraffa at C for
over Caraffa, and then flew towards E
thinking it was D.

From this last point E, the aircraft
turned approximately 320° (parallel to
A-13) arriving at the point of impact at
approximately 1808Z,

Probable Cause

The accident was caused by a navi-
gational error.

The following were contributing
causes:

a) the weather conditions encountered
were worse than those forecast;

b) the pilot had difficulty in receiving
MF bearings;

¢) there was no anti~icing equipment
on the wing surfaces.
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No.

Silver City Airways Ltd., Bristol aircraft, G~AICS, crashed near

the summit of Winter Hill, 5 miles SE of Chorley, Lancashire, on

27 February 1958,

Report released by the Ministry of Transport

and Civil Aviation (UK). C.A.P. 152,

Circumstances

The aircraft, operated by Manx Air-
lines Litd,, took off at 0915 hours from
Ronaldsway Airport, Isle of Man, on a
flight to Ringway Airport, Manchester. It
carried 39 passengers and a crew of 3, At
approximately 0945 hours the aircraft
crashed near the summit of Winter Hill,
killing 35 of the 42 persons aboard, The
pilot was seriously injured.

Investigation and Evidence

The Route and Procedure

The route which was chosen for the
first part of the flight is known as ADR 159
(see Figurel5). 1Itis an advisory route
and brings aircraft from the Isle of Man
to a point - marked as "Reporting Point! -
which is over the sea about 3 miles from
Squire's Gate, Blackpool. An aircraft
coming to the Reporting Point off Squire's
Gate must obtain a clearance from the
Air Traffic Controller in Manchester
Control Zone before it may enter the Zone.
This clearance is given to the aircraft by
the Air Traffic Controller at Northern Air
Traffic Control Centre, Preston. Preston
Control obtains the necessary clearance
from the Air Traffic Controller at
Manchester Control Zone and passes it on
to the aircraft. When the aircraft has
passed into the Manchester Control
Zomne, having obtained its clearance,
any further instructions come to the
aircraft direct from Manchester Control.
which i1s located in Anttrobus.

The route chosen for G-AICS was
ADR 159 to the boundary of the Manchester
Control Zone. From the Reporting Point
the intention was to fly to Wigan Beacon
and from there’‘there were two possible
routes either of whi¢h might have been
ordered by Manchester Control to Ringway
Airport,

Wigan Beacon is one of a number
of beacons in the Manchester Zone., It
is a non-directional beacon and has a
range of approximately 25 miles. Its
frequency is 316 kilocycles and its re-
cognition signal is the letters MYK trans-
mitied in morse code., One of the other
non~directional beacons in the Manchester
Zone is Oldham Beacon, which is also
shown on Figure 15. It is considerably
more powerrul than Wigan Beacon, having
a range of about 50 miles. Its frequency
is 344 kilocycles and its recognition
signal is MYL.

On the chosen route no ground
within 5 miles of the track is higher than
567 ft above sea level. Between 7 and 8
nautical miles from Wigan Beacon, in a
northeasterly direction, lies Winter Hill
on which the aircraft crashed. Its summit
is 1 498 ft above sea level and on the
summit there is a television station .and
mast. The mast is 445 ft high, so that
the top of the mast is 1 943 {t above sea
level.

The captain had flown a number of
times previously on the intended route
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from Ronaldsway to Manchester, On
most previous occasions he had either
flown the whole way at a height of 2 500 ft
or 3 500 fr ur, if he crossed the sea at

a lower height, he had been sent up to at
least 2 500 ft before entering the
Manchester Zone. On one previous
occasion he had flown this routeat 1 500 ft
the whole ‘way, The first officer had not
previously flown to Manchester via the
Wigan Beacon, Hehadflownto Manchester
on -a number of occasions by the '"Red
Three' route, via Wallasey.

On this flight, it was intended to
fly at 3 500 ft and the {first officer, with
the captain's approval, had made out his
flight plan accordingly, In fact, the
{light was made at 1 500 ft. for the
following reason.

Prior to take-off, in order to
avoid delay, a clearance to fly at 1 500 ft
was offered and accepted. In the light
of rast experience the captain anticipated
that he would be cleared to a higher
altitude on crossing the English coast,

Between Ronaldsway and the
Reporting Point at Squire's Gate the
flight was made below cloud practically
all the way. Visibility was reasonably
gooc. When approaching the Morecambe
Bay Light Vessel the captain obtained a
bearing from Ronaldsway - this showed
that the aircraft was very slightly to the
North of its planned course. He then
went below to talk to the passengers for
approximately a five minute period.
During his absence the first officer flew
the airc¢raft, kept a lookout and tried to
set up the Decca apparatus, Itis pro-
bable that during this time, unknown to
the captain, he made what he describes
as an 'S turn', to bring the aircraft
slightly further south towards the Report-
ing Point. It was also during this brie{f
period that the first officer set the radio
compass on what he thought was Wigan

Beacon, but, was in fact, Oldham Beacon.

On his return to the cockpit the
captain took over the piloting of the air-
craft and continued to do so until the crash
occurred, When he took over he assumed
that the radio compass was tuned in to
Wigan., At this time he looked at the mag-
netic compass and the course being flown
appeared to him to be consistent with a
course to Wigan. Thereafter he concentra-
ted his attention on the radio compass.

Shortly after the captain took over,
a series of messages was exchanged be-
tween the aircraft and Preston Control for
the purpose of obtaining a clearance into
the Manchester Zone. The ATC Officer
(Preston) was the one who had arranged
with Romnaldsway Control the original offer
of a clearance at 1 500 ft which had been
accepted. Just prior to 0938 hours the air-
craft reported to Preston Control "abeam
Blackpool at this time estimating Wigan at
43", Having received this message, the
ATC Officer, Preston, spoke to Manchester
Control to ask for a clearance for the
aircraft into the Manchester Zone. Be-
cause of other traffic in the area, the Zone
Controller, Manchester, gave the ATC
Oifficer, Preston, a clearance, to be
oifered by him to G-AICS, at 1 500 f{t.
What was offered was a clearance to
Wigan Beacon at 1 500 ft, "visual contact”
or '"contact'". Two points must be
emphasized, First, the clearance offered
was to Wigan Beacon only. A further
clearance would have been required from
Wigan Beacon onwards to Ringway Airport.
This clearance might have been given
before or after the aircraft reported at
Wigan Beacon. I it had not received a
{further clearance before arriving over
Wigan Beacon, it would have had to have
"gone into a holding pattern™; that is,
¢ircled northwest of Wigan Beacon until a
further clearance was given. In fact, no
further ¢learance, in the events which
happened, was ever given. Secondly, itis
to be noted that the clearance was subject
to the condition of "contact" or "visual
contact'.
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When the ATC officer (Preston; nad
been given this clearance by the Zone Con-
troller (Manchester), heimmediately passed
it on to the aircraft. At 0939 he said to
G-AICS: "You are cleared to Wigan 1 500 ft
remaining contact. Call Manchester
Zone ... for onward clearance.” The
captain accepted the clearance as offered.
His acceéptance was reasonable and proper
in the circumstances as they were known
to- him, including the meteorological
inforrnation which he had been given at
Ronaldsway, his knowledge of the terrain
over which his supposed course would
1ake him, and the actual weather conditions
as they then appeared ~ all on the assump=
tion that he was homing on Wigan Beacon,
The aircraft, flying over the sea at 1 500 ft,
had been about 500 ft below the cloud base;
visibility had been reasonably good; and,
so far as the captain could see and estimate,
visibility would remain reasonably good as
far as Wigan Beacon, so that he would be
able to see the ground, without cloud
interference, all the way, preserving his
height of 1 500 ft,

When this clearance was passed
to the aircraft the Barnsley QNH should
normally also have been included. The
ATC Officer (Preston) said that his de-
cision not to give the Barnsley QNH was
deliberate and that it was based on his
interpretation of the Regulations. It
may be that if the Barnsley QNH had been
given to G-AICS this aceident would, for-
tuitously, have been avoided. The
Barnsley QNH at that time was 1 021
miilibars. The Holyhead QNH, to which
the altimeters of the aircraft had been set,
was 1024 millibars. If the captain had
received the Barusley QNH he would
have reset his altimeters 3 millibars
iower than they were in fact set, which
would have made a difference of 90 {t,

If the captain's altimeters had been set
90 fv lower, he would., in attempting to
maintain a height of 1 500 ft, probably
have been {flying 90 {t higher than he ‘was
ir. fact flying. The crash occurred at a
height of approximately 1 460 ft, 38 ft
beiow the summit of Winter Hill, An
extra 90 vt of height would have resultec

in the aircraft clearing the summit of the
hill with some 50 {t to spare, but the pos~
sibility of collision with the television
mast would have remained.. The primary
responsibility for this error lies with .the
ATC Officer. However, the captain is
also concerned, since it was his duty to
ask for the Barnsley QNH, if it was not
given to him by the traffic controller.

At 0942 hours Manchester asked
G-AICS: "What was your estimate for
Wigan again please?" The reply was,
"Forty-three". At this moment the air-
craft should have been very close to the
Wigan Beacon. In fact, it must, as a
result of the wrong setting of the radio
compass, have been already too far to the
east, and to have been heading for the
neighbourhood of Winter Hill on its course
to Oldham.

At approximately 0944 the air-
craft was in cloud and out of contact with
the ground, A message from Manchester
Control at this time was, "Charlie Sierra
will you make a right turn immediately
on to a heading of two five zero. I have
a {faint paint on radar which indicates
you're going over towards the hills. "
Shortly thereafter in the course of making
the right turn as ordered, the aircraft
crashed on the northeast slope of Winter
41i11, at a height of approximately 1 460 ft,

The Setting of the Radio Compass

The control unit of the radio com=
pass in this aircraft was in the roof of the
cockpit, above and perhaps slightly behind
the first officer's seat. In order to bring
the radio compass into use for the pur-
pose of "homing" on a particular beacon,
the procedure is:~ first, turn the selector
switch on the control unit to the position
marked "ANT" {meaning "antenna'); then
turn the tuning handle on the same control
unit, until it indicates the frequency in
kilo¢ycles of the particular beacon. I
the aircraft is within range of the beacon’s
transmission, the operator in the air-
¢raft will then hear the recognition
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signal, in morse, of the particular beacor.
repeated at intervals. The selector switch
is then moved irom the "Antenna' position
to the "Compass® position, and the volume
ol sound may be lessened by turning a
contrel called "Audio!. The recognition
ignal can probably still be heard. but

ropably only with difficulty and indis-

3wy o

vy
X

inciiv. The pointer of the radio compass
:tseil. wixich is in the instrurnent panel
T tne iront of tne cockpit will then point
"¢ o7 wnen the aircraft is flving directlv

swaTas the beacor.

There is thus a double check that the
rz&i0 compass has been set on the in-
~ended beacon:

.. there is the setting to the
parvicular irequency of the
zegiTed beacon:

Z. there is the recognition signal,

The frequencies and recognition signals
of a.l beacons in a particular area are
given in & book known as the "Aerad Flight
Guide" which was carried in the aircraft
and used byv the first officer on this oc-
casion. U he had looked correctly at the
entries opposite ""Wigan', he would have
found that the frequency was 316, and the
recognition signal "MYK", If he had set
“ne tuhifg scale to 316, he would have
received signals from Wigan and not from
Jidnam. and he would have heard the
recognition signal "MYK"; whereas if he
2ad tuned on Oldham (frequency 344 kcs)
anc iistened for the recognition signal.

ne would have heard the recognition
signai "MYL". The letter "K' in morse
is -.~ (dash dot dash); the letter “L" is
.=.. ‘dot dash dot dot); and no one with
experience of the morse code should have
confused the two. Of course, if he had
failed to listen for the last letter of the
call sign he would have heard only the
ietters MY in morse, and these are the
first two letters of both stations.

Unioriunately, there can bé no doubr
put that the first officer for some reason
tuned the radio compass to Oldham Beacon

and not to Wigan Beacon. After the
accident it was found that the {requency
setting on the tuning scale of the control
unit was 344 kilocycles (Oldham Beacon
frequency) and, by test, that the actual
irequency of the instrument was 344
kiloevecles. Moreover, the position of
the loop aerial and the reading on the
bearing indicator are both consistent,
having regard to the probable extent of
the starboard turn which had been made
before the crash, with the radio compass
having been set on the Oldham Beacon at
the time of the crash.

It appeared to the investigator that
the most probable explanation of the
error was that the first officer, without
realizing it, hadin his mind some.
possibly subconscious, association
between Oldham and Wigan and that, there-
fore, in looking at the Guide and running
his eye down the page, when he saw the
name "Oldham™ he momentarily assumed
that that was the place which he required
and therefore deliberately, although of
course without realizing that he had made
this mistake, took the Oldham frequency
from the Guide and tuned in the radio
compass to the Oldham frequency, and
heard the very recognition signal which
he thus expected to hear.

This explanation was strengthened
by the following:

1. the first officer's conversation
with a Transmitter Maintenance
Engineer in the Television
Station shortly after the accident
when he took the initiative in
mentioning Oldham, though he
may have mentioned other towns
in the neighbourhood as well;

2. by his statement to an Inspector
of Accidents the day after the
accident, when, on being asked
"Which beacon would you go to
in the Manchester Zone?" - he
replied -"1 think you get Blackpool,
Oldham, etc,"
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Another possible explanation, though less
probable, is that, in turning the tuning
switch, he somehow missed, or overran,
the Wigan frequency of 316 kilocycles
which he intended to select, and, when

the switch was in the neighbourhood of

344 kilocycles, the Oldham call sign came
in strongly. He then assumed that he had
got Wigan Beacon, and failed to listen
carefully to the recognition signal, so that
he did not notice that he was getting "MYL",
instead of "MYK?", which on this hypothesis,
he would have been expecting.

It was suggested on behalf of the
first officer that one of the factors con~
tributing to the mistake may have been
that he was trying to do too much. He was,
at the time of setting the radio compass,
also flying the aircraft, keeping a look-
out, and trying to set the Decca apparatus.
He ought not at that time to have allowed
himself to be distracted by the Decca
apparatus. As it could not in any case
have been brought into use until Wigan
Beacon, he should not have done anything
about it while he was actually flying the
aircraft.

Ballast and Inaccuracies in the Load
and Trim Sheet

Errors and carelessness in connec~
tion with these subjects were criticized.
However, they did not contribute to the
accident,

The Failure to Give to G~AICS the
Barnsley QNH

The primary purpose of the QNH is
not related to the clearance of an aircraft
from terrain obstacles, but to the preser-
vation of sufficient space between air-
craft themselves, flying at different levels.

It is believed that the conception of
the Air Traffic Controller, Preston, was
that as the aircraft's flight was at 1 500 ft
tand, possibly also, because therefore

it was not at 1 500 ft above aerodrome
level), the pilot would not require, or use,
the Barnsley QNH and should not be given
it. This was regarded as a-misconstruc-
tion of the Regulations, even when read
in the light of the QNH altimeter setting
procedures., Apart from any other con=
sideration, it was by no means certain
that the aircraft would not be sent above
1 500 ft on a further clearance by
Manchester Control.

As it now appears that doubt can
arise in the minds of Air Traffic Control
Officers as to the construction of the
Regulations in particular circumstances,
the wording of the Regulations, and the
"procedures', should be carefully re-
considered in order to remove any
possible ambiguity. This is already
under consideration by the Ministry of
Transport and Civil Aviation. The error
of the Air Traffic Controller, which ought
in any event to have been rectified by a
request from the pilot, cannot properly
be regarded as having contributed to the
accident, except fortuitously.

Weather

Prior to the flight a forecast issued
at 0820 hours was obtained from the
Meteorological Officer at Ronaldsway. It
ghowed that the wind velocity at 1 500 ft
was expected to be 300°/25 knots. The
lowest layer of cloud was forecast as
1/8 to 3/8 stratus, base 600 to 1 000 {t.
The second layer, stratocumulus, was
expected to have its base at 2 000 to 3 000 ft,
The surface visibility was shown as 3 to
6 nautical miles, locally 1 to 3 miles,
The general weather was given as
"Cloudy, periods of rain". The aero-
drome forecast for Manchester showed
"rain' with a first layer of cloud of 4/8
stratus at 800 ft and a second layer of 8/8§
stratocumulus at 1 500 ft.

With such a forecast there would be,
at the least, a strong possibility of low
and dense cloud existing or developing on
hills. There was no change in the
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weather conditions, as given in the fore-
245t before departure such as to reguitre
special notification to G-AICS.

xesponsibility of the Pilots

The first officer admitted. in the light
&1 the evidence, that he must have inadver-
vently tuned the radio compass to the wrong
neacon., He could not himself give anv
real explanation for the mistake. The
Court. after full consideration, concluded
that no possible e nlanation could be con-
sistent with the skill and care which the
first oificer ought, in the circumstaunces.
“o have shown.

There are two possible grounds on
~nich the responsibility for the accident
might be attributed to the captain. They
are as follows:

1. the first depends on the sugyges=
tion that he continued to fly on
nis supposed course after
weather conditions had become
such that he ought to have
realized that there was danger,
or that the condition of *contact”
in the clearance which he had
been given was no longer being
rulfilled;

2. the second is that he had a duty
to check that the radio compass
was in fact tuned on Wigan
Beacon, and that he made no
effective check.

When the aircrafi was in the posi-
tion which we now know was over Euxton
ot Chorley, it began for the first time
10 run into patches of cloud and there was
light rain. Possibly it ‘was, rather.
patches of cloud below the aircraft, After
that, there was a deterioration of visibi-
lity, and then a sudden comiplete envelop~
ment in c¢loud. Up to the moment of
sudden envelopment in cloud the captain
had not, according to his interpretation
of the phrase, lost “contact"; since, apart
from momentary obscuring by patches of
cloud. he. had not hitherto been prevented

irom seelng substantiallyv the whole of
the ground beneath hirre.

It will be borne in mind that the
captain was firmly under the impression
that he was on the direct course to Wigan,
and it never crossed his mind that he
could be less than about 7 miles from
Winter Hill, He was waiting for Wigan
Beacon to show on the needle of the
radio compass and he was from moment
10 mormment expecting the needle of the
compass to swing round, showing that
he had crossed the Beacon. It is clear
that he did not know, from any observa-
tion of the ground, precisely where he was.,

Bearing in mind the doubt and ambi-
guity as to the meaning of the word
""eontact' in clearances such as this
the investigator acquitted the captain of
blame in respect of his continuing to fly
for as long as he did without seeking
further instructions from Manchester
Control or reporting loss of ""contact',
or taking other action. After he had
reported loss of "contact', the order to
turm immediately followed. It was con-
sidered that the phrase '""contact" should
always connote sufficient forward visibi-
lity, in relation to all obstructions on,
or within 10 miles of, the course, How-
ever, the captain did not so interpret it.

When the captain understood some
time before the aircraft arrived at the
Reporting Point that the first officer had
set the radio compass on Wigan Beacon,
he took no steps whatever to check the
setting himself, other than to compare
his radio compass course with the mag-
netic compass. He took to steps to
ensure that the first officer checked,
or re-checked the radio compass setting,

It is at all times the duty of the cap~
tain of an aircraft to ensure its safe
navigation. It may be too high a standard
to lay down that a captain should check
every beacon tuned in by his first ofiicer.
There are, however, ceértain occasions
when it is the absolute duty of the person
In command to check the identification
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of radio aids. Checking is required when
making an instrument approach to land,
or when flying in a control zone, or when
{lying below the minimum safe altitude
for the area, or when the particular radio
aid is the only navigational aid available
and there is no means of effective cross—
checking by reference to something else.
At least two of these factors existed on
this flight from the Reporting Point to
Wigan., The captain failed to check the
correct tuning of the radio compass as he
zhould have done. Had he done so, the
mistake probably would have been detec-
ted and the accident prevented,

Probable Cause

The accident was attributed to the
error of the first officer in tuning the
ridio compass on Oldham Beacon instead
of on Wigan Beacon.

A contributory cause was the
failure of the captain to check that the
radio compass was tuned on the correct
beacon.,

Recommendations

Location of Equipment

It was suggested that in this air-
craft the position of the radio compass
control instrument was incoenvenient in
that it involved some difficulty for the
first officer to operate it, reaching over
his left shoulder to the roof of the cock-
pit; and greater difficulty for the captain
to operate. In aircraft such as this,
{fitted with only one ADF, the-control box
should be within comfortable reach of
both the captain and the first officer
while actually flying the aircraft from
their appropriate seats.

In G~AICS it was not altogether
easy for the captain to speak into his mi-
crophone. It should be possible for the
two pilots to communicate freely at all
stages of the flight when both are in the
control cabin. In aircraft which have a

high noise level in the cockpit, con-
sideration should be given to the advisa-
bility of the pilot at the controls wearing
some type of boom microphone or, at
the very least, having a hand microphdne
s6 rmournted that it can be reached and
used without any difficulty from his
natural position while flying the aircraft.

Recognition Signals of Navigational
Aid Stations

A number of navigational aid
stations in the area in question have
recognition signals beginning with the
same letters, "MY", and still miore
of therm have "M" for their first letter.
This may contribute to errors of identi-
fication. It might be better if the re-
cognition signals bore some general
identification with the names of the
respective stations, At the same time,
it would undoubtedly be helpful if the
"rate of coding'' were to be increased.
At the time of the accident, Wigan
Beacon gave its recognition signal only
twice in one minute, i.e. the pilot
seeking identification may have to wait
for 30 seconds before he can identity the
station. It was thought that a rate of
coding of less than six per minute was
not really satisfactory. It is recommen~
ded that these matters be given urgent
dttention by the Ministry of Transport and
Civil Aviation,

Regulations Regarding QNH

It is recommended that consideration
Le given by the Ministry of Transport and
Civil Aviation to a clarification - if
possible by way of simplification ~ of
the wording of the U.K. Air Traffic
Control Instructions as to Altimeter
Settings and of the QNH altimeter setting
procedures in the "U.K. Air Pilot".

Definition of "Contact'' in Relation to

Clearances.

In the present case, a clearance
was issued containing the words "1 500 ft
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remaining contact"”. That clearance,

in the view of the investigator, was in-
tended to be and was acted upon as a
clearance under the Spec¢ial Visual
Flight Rules. It was, and was under-
stood to be,a clearance in weather con-
ditions which did not permit an ordinary
Visual Flight Rules clearance, subject
10 two conditions. These were first,
that the aircraft should fly at a height of
1 500 {t above sea level and second, that
it should at all times ""remain contact'.

Different meanings to the word "contact”

were given by different withesses,

- There were those w* thought
that "contact" immplied ability to navigate
by reference to the ground; those who
thought that it implied ability to fix one's
present position at any given mormient by
reference to observation of the ground;
those who thought that it referred only
in varying degrees to the ability to see
the ground beneath one. It is noted that
the captain did not apparently know his
position, by reference to the ground,
when he flew over Chorley, already well
off his course, though he regarded him-
self at that stage as still Yremaining
contact'.

It ought to be recognized that if
a "contact' clearance is ever given, an
essential condition of that clearance is
that the pilot has, and will continue to
have, adequate forward visibility.

It was considered whether it
ought to be recommended that if the
word "contact" is to continue in use as
a condition of clearances; the word
should be defined so as to include speci-
fically a particular minimurn range of
forward visibility., It was concluded
that such a specific and universally
applicable definifion would be undesir-
able for a number of reasons. First,
it might properly be regarded as
infringing the vital principle of the
pilot's responsibility for terrain clear-
ance. Secondly, it would be imprac-~
ticable to lay down a satisfactory range

of forward visibility which should be
applied universally and in all circum-
stances, Thus, that which would bea safe
forward visibility for a slower aircraft
might be less than safe for a faster air-
craft; or that which would be safe for
one height or oné area might be unsafe
for another height or another area.
Thirdly, if a universally safe minirmum
were to be prescribed, it might involve,
in certain areas and for certain traffic,
an undue interference with the movement
of aireraft, without a countervailing ad-
ditional safety factor.

It is strongly recommended that
the MTCA should, by whatever is the
appropriate means, bring to the attention
of all concerned that, whenever a
""eontact' clearance is given, it is the
responsibility of tt ° pilot at all tirmes to
ensure that he not unly keep contact with
the ground but also that he should con-
tinue to fly on that clearance only so long
as the forward visibility remains suffi-
cient for sdfe navigation in all the ¢ircum-
stances of the particular flight. Those
circumstances include the height and
speed at which he is flying and the exist-
ence of obstructions not only on his
direct course but also within a distance of
at least 10 miles on either side of his
direct course, whether or not he has any
reason to suppose that he may be off his
direct course.

It should be clearly understood by
any pilot who is offered a 'contact"
clearance for a flight at 1 500 ft from
Blackpool to Wigan Beacon that in flying
on this clearance it is his responsibility
to ensure that his forward visibility is
never less than is sufficient to give him
an adequate margin of safety, bearing in
mind that Winter Hill, with a height of
over 1 500 rt, is within 10 miles of his
direct course, He will thus need to have -
and continue to have - at all times a
longer range of forward visibility than
would be required in the case of a
"contact' clearance in an area where there
18 no high ground within 10 miles of the
direct course,
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The MTCA should consider the
whole question of Special VFR Clearances
with:a view to making it clear that a
Special VFR Clearance should never be
initiated by Traffic Control but should be
offered only if it is specifically requested
by the pilot; and, of course, even if it is
requested by the pilot, it should be offered
by Traffic Control only if the latter is
satisfied that it is safe from the point of
view of separation of aircraft, The U.K.
Air Pilot, RAC 12, paragraph 6, shows

ICAO Ref: AR 562

that a Special VFR Clearance is to be
regarded as a concession, It may be
desirable to strengthen the concessionary
concept in the way in which it has been
suggested; since a pilot specifically re=
questing Special VFR will be more acutely
aware of his responsibility in setting aside
the protections of IFR or VFR than he~
might be if he were merely attempting to
comply with a course of action suggested
by Traffic Control,
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No,

20

KLM, Douglas DC~-6B, PH-DFK, crashianded 4 km southeast of Cairo

Aerodrome,

United Arab Republic,

on 19 February 1958. Report

released by Civil Aviation Department, Ministry of War, United Arab

Republic (Egyptian Sector).

Cireumstances

The flight, number KL 543, origi-
nated at Amsterdam, destination Cairo,
with interrmiediate stops at Prague, Vienna,
Athens and Beirut. It contacted Cairo
tower at 0110 hours and reported that it
was at 4 500 ft, 15 nautical rmiles out,
aerodrome in sight and requested a visual
approach. The tower then cleared it for
landing. At 0113 the aircraft again con-
tacted the tower, reporting downwind; the
tower acknowledged the message and re-~
quested the flight to call on final. Then
at 0114 hours the aircraft appeared to have
hit something. One minute later the
tower cleared it to land, but the aircraft
asked for emergency landing. This last
message was not acknowledged by the
tower, who cleared the aircraft again to
land, The message was repeated again
by the aircraft with the same result.
Shortly afterwards the aircraft touched
dewn on runway 34 with the propeller of
engine No. 4 missing, the starboard main
landing gear and about 1/3 of the star-
board stabilizer and elevator torn off.

The aircraft ran for about 1 400 metres
on the runway surface, gradually swerving
to the right and then towards the runway
end, ran off the rfunway into soft sands
and swung sharply to the right before
coming to rest. The second pilot was
fatally injured by the rotating propeller of
engine No. 1 when he was leaving the air-
craft through an emergency window
before the aircraft came to rest, None of
the other occupants were injured, and no
fire occurred.

Investigation and Evidence

Weather

The actual weather conditions on
the day of the accident were as follows:

Time Surface winds QNH Upper winds
(direction and — {1 000 ft)
speed)

0000 Z 1109/2 kt 1019.6 mb from 2~ 10 kt
0030 100e/2 " 1019.6

0100 110°/4 " 1019.3

0130 calm 1019.4

0200 1209/6 1019.3

The sky was clear and the visibility 12 km.
“he Crew

There were five operating crew
members aboard the aircraft on the
Beirut-Cairo portion of the trip when the
accident occurred. The captain was
familiarizing the third pilot with the route
to promote his experience, and the latter
was at the controls. The third pilot had
completed certain technical ground
courses on the DC-6B and had a flying
training of 15 hours on that type and had
flown five trips on the Middle Eastern
routes as third pilot. He had a total of
2 106 hours to his credit, 529 of which
were on the DC-6B. The investigation
revealed, however, that apart from his
lack of experience in night landings at
Cairo -~ he had landed only once at Cairo
a fortnight before and that had been on
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runway 05 - the third pilot's technique in
flying DC-6B aircraft was rather poor
and needed some extra training. The
captain~in-command had flown 10 448
hours in all, including 3 833 hours on the
DC-6B.

Discussion of the flight

En route irom Beirut a weather
report from Cairo received at 0017 hours
had given a surface wind of 1100 at 2 kt.
On that account the third pilot decided
that the runway of internded landing would
probably be either runway 16 or alterna-
tively 05. He referred to the KLLM route
guide and Notam which were handed over
to him by the captain for planning the
landing. The captain drew his attention
to some obstructions along the approach
side of runway 05,

Although the runway in use at the
time of landing turned out to be runway
34 and the wind was calm, the third pilot
cannot be blamed for his assumption as to
the probable runway of landing and for
preparing himself in advance to land on
runway 05 or 16, There appeared no
evidence that the third pilot referred
again to his route guide or Notam for re-
planning a landing on a runway other than
the one incorrectly assumed. The cap~
tain did not draw his attention to the need
for replanning nor was he given any
particular instructions about the features
of the terrain south of the field where the
approach end of runway 34 lies, before
entering the circuit for a procedure turn,

The investigation committee was
advised that if a request had been made
for authorization to land on runway 05 or
any other runway at that time, permission
would have been granted promptly by the
aerodrome traffic control. The terrain
south of the aerodrome, which is the
approach area for runway 34, is hazar-
dous and scattered with high sand ridges
of variable heights, above aerodrome
level, but at an elevation below the 1:50

plane as required by ICAO and it does not
technically constitute a flight obstruction,

By comparison, the approach area
riorth of the field for runways 05 and 16 is
nearlyflatandataerodrome level. Prob-
ably, the third pilot did not think it
necessary to refer to his route guide for
landing on runway 34 as he was perform-
ing his duties under the monitoring of the
captain, '

The circuit was joined and & course
of 135° magnetic assumed downwind, which
deviated 259 from a direction parallel to
the runway axis, since the aircraft was
fairly close to the runway. Power reduc-
tion was called for when over the radio
range (1 500 rpm and 15 inches manifold
pressure). This power was selected to
decelerate the aircraft as the speed was
relatively high at the beginning of the
approach and majintained right to the end
of the downwind leg. When abeam the
threshold, a new heading was assumed by
the third pilot, namely 120° magnetic and
the aircraft flown for 35 seconds down-~
wind on that heading, before turning into
base leg., This heading change was ef-
fected because the third pilot believed
that he was still too close to the field and
unable to obtain a ¥visual contact with the
runway. On the other hand, the captain
could always have a visual reference to
the runway and did advise the third pilot
as to the aircraft's position when abeam
the threshold of runway 34. However, he
did not interfere at any time with his
third pilot's navigation during the let-
down.

The figures stated by the c¢aptain
and third pilot as to the aircraft altitudes
during certain stages of the flight path
do not reconcile. During the investi~
gation the captain's statements about
altitudes were shaken and he eventually
testified that in his desire to assist the
investigator in the reconstruction of the
flight path he might have given some
figures which stem from his recollection
that everything was hormal and, ther fore
these figures would have been applicable
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and instead of observations they may,
therefore, have been reconstructions. On
the other hand, taking into consideration
the elevation of the terrain at the point of
contact with the ground (580 ft) and the
short time elapsed from the moment the
aircraft was abeam the threshold until it
hit the ground, the committee was satis«
{ied that the figures given by the third
pilot about the aircraft altitudes were
generally more consistent within reason-
able margin with the reconstruction of the
flight path and on these grounds were
accepted.

The aircraft altitude, according to
the third pilot's testimony, when flying
abeam the threshold of runway 34 was
1 300 ft. Unfortunately, during the last
portion of the downwind leg and due to the
inadequate engine power and the additional
drag brought about by a 200 flap setting,
the aircraft was losing speed at a fast
rate. To restore the speed to normal,
without altering the engine settings, a
steeper rate of descent was unavoidable
and some valuable height had to be sacri~
ficed for speed. Afterwards the aircraft
banked in for base leg and the third pilot
called for landing gear down and only then
the engine power was increased (2 400 rpm
and 28 inches of boost) which gave a normal
rate of descent of 500 ft/minute,

The aircraft altitude just before
turning into base leg can be calculated
from the following:

Ajrcraft altitude abeam
the threshold:

Duration of flight from
threshold to base leg:

Loss of height after 35
seconds allowing for
normal rate of descent

1 300 ft

35 seconds

(500 ft/minute): 300 ft,
Additional loss of height
due to steeper rate of
descent: 150 ft.
approx.

This brings the aircraft

altitude to 850 ft.

Half way base leg the third pilo:
was still unable to obtain a visual contac:
with the runway lights to gain a visual
plide path. The captain looking outside
the aircraft was unable to see thé run~
way lights either. He then remarked tc
the third pilot that he was a bit too far
out and reached unperturbed for the
f{inal check list. Being uncertain of the
aircraft's relative position to the run-
way and the flight being conducted
according to the visual {light rules by
night over hazardous terrain, the cap-
tain's immediate concern should have
been to check his altimeter by giving it a
glance if he had not already done so pre-
viously. He would have become aware
then that the aircraft's altitude was alarm-
ingly low over a dangerous sector. An
immediate change of aircraft attitude
from descent to ascent should have been
the reaction until a safe altitude above
the terrain was reached and the aircraft's
position relative to the runway determined.
The captain testified that he did draw the
third pilot's attention to the aircraft's low
altitude. However, the third pilot denied
that anything was mentioned about that.

It was the captain's duty to see that
corrective action was taken immediately.
The third pilot did not recall any altitude
below 900 ft before the impact although
the aircraft contacted the ground at 580
ft. This can be explained by his dis-
orientation brought about by the loss of
any visual reference to the runway and
his attempt to regain such reference bv
looking outside the aircraft during the
last stage of the flight path shortly before
the accident.

The distance {rom the runway
threshold up to the first point of contact
with the ground is 4 kilometres, which
suggests rather a wide circle. Had the
circuit not been so wide an altitude of
1 300 ft abeam the threshold of the runway
with uninterrupted visual reference and a
normal rate of descent would have allowed
the aircraft to clear the terrain safely
and land normally.



96 v ICAO Circular 59-AN/54

After the impact the pilot-in-
command assumed control of the aircraft,
altered the aircraft’s attitude from descent
to climb, regained a visual reference to
the runway, cut short the aircraft circuit
and endeavoured to reach the field directly
on two starboard engines at METO power.
The third pilot recalled that the first
altitude he noticed after the impact was
700 ft, which suggests that the aircraft
had already gained some height after
the impact,

The {laps could not be fully lowered
on final due to the loss of all hydraulic
pressure subsequent to the teardown of
the main gear and were kept at their ini-
tial approach setting (209); the reverse
pitech and hydraulic brakes could not be
used either to decelerate the aircraft,

It is noteworthy to mention that
during the last phase of the flight the
captain=in-command displayed great
courage and presence of rmind, Emer-
gency procedures were carried out sys-
tematically after the captain gave the
orders.,

The altimeters were removed
from the aircraft after the accident and
tested at Misrair workshops, with a
standard barometer over the range
0 - 20000 ft, andthe errors found were
within permissible limits, The range
0 -1 000 ft was tested by increments of
100 it and was found to be satisfactory.

Probable Cause

The captain did not check the air-
crait's altitude from time to time during
&z night landing by visnal means. A con=-
tributing factor was the appreciable drift
of the aircraft from a normal circuit over
hazardous terrain which resulted in the
aircraft hitiing the ground and partially
disintegrating before c¢rashlanding.

In accordance with the provisions
of Annex 13 paragraph 5.3 an accredited
representative of the Netherlands as State

of Registry participated in the Egyptian
inquiry, the report of which, in accord-
ance with Annex 13, Chapter 6, was
placed at the disposal of the Netherlands
Governrnent,

A public inquiry of the Netherlands
Aeronautical Council was subsequently
held at which the Egyptian report was
utilized and the crew members concerned
in the accident were questioned.

The Council reached the following
conclusions:

The Council was of the opinion,
that an uncareful preparation of the
landing, insufficient control of the flight
by the second officer, insufficient super=-
vision of the captain and insufficient
attention of both pilots to the indications
of the altimeters with insufficient caution
{for the elevations of the terrain in the
approach zone of Runway 34, caused the
loss of altitude, which led to the collision
of the aircraft with elevated terrain south
of the aerodrome.

The Council considered whether the
committed errors which caused the ac=
cident necessitated disciplinary action
against the captain.

The Council expressed its special
appreciation of the very competent manner
in which the captain controlled the heavily
damaged aircraft after the collision through
which the extent of the accident was greatly
reduced.

However, taking into account the
evident lack of caution during the per=-
formance of a very responsible task, the
Council was of the opinion that discipli-
nary action could not be omitted,

Furthermore, the Council considered
the gquestion as to ‘whether the second
officer can be blamed for the errors
committed by him., The fact that the
person concerned, although legally
licensed as a first officer, performecd his
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duties under the supervision of the cap- under the circumstances whereas his
tain, does not release him entirely from flying performance was below the stan-
the responsibility for the errors commit- dards, which may be expected of a legally
ted by him, licensed pilot.

The Council was of the opinion that In consequence, the Council sus-
his insufficient flight preparation,notably pended the captain's privilege to act as
in respect of the landing, was not in a captain on aircraft registered in this
accordance with the standards of devotion country, for a period of two weeks and at
to duty,; which might be required of him the same time reprimanded the co-pilot.

ICAO Ref: AR/542
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No. 21

American Airlines, Inc,, Convair 240, N 94213, accident at New Haven,

Connecticut, on I March 1958, Civil Aeronautics Board | USA) Aircrait

Accident Report, File No. 1-00Z24 released 25 November 1958

Circumstances

This was a scheduled passenger
flight from Boston to New York, with
stops at New Haven and Bridgeport. A
crew of 3 and 5 passengers were aboard.
Following a five-minute stop at New Haven,
the take-off checklist was completed, the
aircraft moved onto the runway, and
take-off was initiated on runway 14,
Before the aircraft reached the inter-
section of runways 14 and 19 the landing
gear was retracted, and the aircraft
skidded down runway 14 near its centre
and came to rest 1 050 ft from the far
end, Fire around the left engine and
left outboard wing area caused consider-
able damage. Two of the five passengers
received minor injuries.

Investigation and Evidence

The gross weight of the aircraft
was well under the maximum allowable
and its centre of gravity was located
within prescribed limits, The wind was
calm and runway 14 (4 116 ft), one of two
macadam runways, was selected for take-
off, There is no air traffic control tower
at New Haven,

The first officer made the take-oif
while the captain performed the duties of
co-pilot from the left-hand seat,

The calculated ground speed of the
aircraft at the time of ground impact,
based upon the propeller slash marks and
rpm governor settings, was approximately
93 knots, 7 knots below the V]* speed of
100 knots.

The left engine was removed intact
from the aircraft and installed on a test
stand where it was operated at 1 000,

2 200, and 2 800 rpm. These three rpm
settings were selected because they
represented, in order, an average slow
engine speed, an rpm giving a manifold
pressure equal to the standard barome-
tric pressure, and the maximum take-
off rpm. All temperatures and pressures
were found to be normal. The engine was
shut down after each run and examined
for oil and fuel leaks and none were noted,
The engine was then operated at dry take-
off power for approximately 30 minutes
and a corrected brake horsepower of

2 095 was obtained. The engine was also
operated for 15 minutes at wet take~off
power and a corrected brake horsepower
of 2 330 was obtained. Fuel flow and
anti-detonation injection flow rates were
normal during these tests. During the
entire test stand operation, which
totalled approximately one hour and forty
minutes, there were no indications of
fluid leakage, engine roughness, or
below normal performance.

The fire warning system on the
left engine was checked for continuity and
was found to be intact and capable of
normal operation. Heat checking of the
fire warning detectors revealed there was
correct polarity. The fire warning con-
trol relay box was removed and installed
in another Convair 240, and the fire
warning system of that aircraft, when
tested, operated normally. The control
box was also tested for relay sensitivity

* Vj is the critical engine failure speed or the speed at which a sudden engine
failure is assumed to occur and is the basis for determining the minimum required

take=off and acceleration-stop distance.

This speed is the minimum speed at which

the pilot has, in the case of engine failure, the choice of continuing or aborting
the take-off without exceeding the minimum required distances.
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and was found to be properly adjusted. All
tests of the fire warning system showed it
to be capable of normal operation. The
operational checks of this engine and its
fire warning system, together with the
minor damage found, preclude the possi-
bility of fire having occurred prior to
ground impact.

During the functional testing of the
fire warning system in the cockpit, the
landing gear safety solenoid was observed
to be continuously energized. The sole-
noid is normally de-energized when the
landing gear is extended and the weight
of the aircraft is on the landing gear. The
func¢tion of the safety solenoid is to pre-
vent inadvertent retraction of the landing
gear when the aircraft is on the ground.
The safety switch cover plate was removed,
and it was found that the circlip on the
switch shaft, which positions the switch
ac¢tudator arm, was missing. This
missing circlip allowed the actuator arm
to move 7/16 of an inch from its normal
position, permitting the switch contacts
to remain closed, In this condition,
the defective safety switch energized the
landing gear safety solenoid withdrawing
the latch pin, thus allowing the gear se-~
lector handle to be placed in the "up"
position and the landing gear to retract
even though the weight of the aircraift
was on the gear. Normally, the landing
gear cannot be raised while the landing
gear strut is compressed by the weight
of the aircraft on the ground unless the
latch pin, which protrudes through a
hole in the landing gear selector handle,
is depressed manually, permitting the
handle to be raised. Neither the captain
nor the first officer was aware of this
unsafe condition, The switch cover
plate was polished by contact with the
displaced actuator arm, indicating that
this condition had existed for an ex-
tended period of time. There were
several entries in the pilot flight reports
covering a period from 27 January 1958
to 26 February 1958 denoting that the
safety switch had malfunctioned and had
been repaired,

The captain said that before reaching
V] speed in the take-off roll he observed
the fire, heard and saw the fire warnings,
and decided to scuttle the aircraft to
bring it to a quick stop. It is difficult to
reconcile these statements with at least
three facts, The first is that having been
a captain of Convair aircraft for more
than two years and having acquired a
total flying time of 4 660 hours on this
type aircraft, of which 1 322 were ac~
quired as captain, it was his responsibi-
lity and, therefore, he should have known
how the landing gear retraction system
functioned; also, that under normal
operating conditions, the landing gear
selector handle could not be raised to
retract the landing gear until the gear no
longer carried the weight of the aircraft,

The second fact is that the state-
ments of passengers and eyewitnesses,
which are substantiated by the examina-
tion of the physical wreckage, do not
support the presence of fire prior to
ground impact. The third and equally
important fact is that at the time of gear
retraction more than ample runway re-
mained to brake to a successful stop and
even had there been a fire in the left en~
gine no necessity existed for scuttling the
aircraft.

The testimony of the captain is in-
consistent with the clear and substantiated
evidence of record in this investigation,
Under the circumstances, the Board could
not accept the statement of the captain.
The Board, therefore, concluded that
fire did not occur until after the aircraft
settled; that the captain, instead of in-
tentionally raising the gear as he stated,
not knowing that the safety switch was
malfunctioning, actually caused the gear
to be raised unintentionally. Poor
piloting technique was displayed by the
captain in placing and keeping his hand
on the landing gear selector handle and by
his uncalled for action in applying an up-
ward pressure on this lever in antici-
pation of the first officer's command to
raise the gear. This accident would not
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and could not have occurred without the
captain's improper procedure in applying
upward pressure to the landing gear se-
lector handle and malfunction of the
landing gear safety switch,

Asa resultofthisaccidentAmerican
Airlines issued a "Fleet Campaign
Directive" which required an immediate
one-time inspection of the landing gear
safety switch assemblies on all of their
Convair aircraft, Several other correc-
tive measures designed to preclude fur-
ther maintenance difficulties were also
instituted with regard to the switch

ICAO Ref: AR,550

overhaul procedures. As an additional
precaution the company restricted the cap-
tain from flying as pilot~in-cormnmand for

a period of six months,

Probable Cause

The probable cause of this acci-
dent was the improper technique of the
captain resulting in the unintentional re-
traction of the landing gear prior to Vy’
speed, which was made possible by a
malfunctioning left gear safety switch.
A contributing factor was inadequate
inspection by the carrier.

- vm e -
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No.22

Flemin

Airways System Transport, DC-3C, PI1-C626, crashed after

taking-off from Bacolod Airport, Bacolod City, The Philippines,

on March 1958.

Report released by the Department of

Public Works and Communications, Republic of The Philippines.

Circumstances

PI1-C626 departed Manila on a non-
scheduled flight to Cebu and return with
intermediate stops at Marindugue, Iloilo
and Bacolod. The flight as far as Bacolod
was uneventful, However, shortly after
taking-off from Bacolod at 1210 hours,
and on reaching the height of 5 to 8 ft from
the grdund, the aircraft banked to the left.
The pilot tried to correct the attitude of
the aircraftbutwas unsuccessful, He, there-
fore, decided to crashland the aircraft.
There were no fatalities, but the pilotand
some passengers suffered minor injuries,
Fire broke out on impact whichdestroyed
the main front section of the aircraft.

Inve stigation and Evidence

The weather at the time of the
accident {1213 hours) was gusty and bumpy
with a north-northwest wind of about 25 to
30 mph, visibility unlimited, and ceiling
estimated at 3 000 ft.

The captain held a valid Airline
Transport Pilot's Licence and had com-
pleted approximately 5 000 flying hours.

The captain stated that he had very
good control of the aircraft on take-off;
the aircraft was airborne with an airspeed
of 85 mph, and there was no stalling, but
a sudden loss of power from the left engine
caused the aircraft to bank and swerve to
the left, On take-off the manifold pressure
was between 45 and 46 inches of mercury,
however, it dropped, according to the
captain's statement to 36 inches of mer-
cury. With an airspeed of 85 mph, the
captain decided not to continue the take-off
on a single engine.

ICAO Ref: AR/540

The co-pilot noticed that there was
some pre-stall buffeting before the crash-
landing. He also stated that the captain
never reduced power except when the air-
craft was about to hit the ground.

Results of the strip inspection of the
ma jor component parts of the left engine
showed nothing to indicate that amaterial
failure had occurred. The pilot's state-
ment that there was loss of power on the
left engine was not altogether substantiated
by the results of the tear-down inspection
and was not accepted by the Investigation
Board.

The facts established that the air-
craft was airborne, tail low, at an air-
speed of 85 mph indicated airspeed.
Considering the estimated load of the air-
craft (26 376 1bs), the pilot should have
waited until the airspeed indicated 90 mph,
3, safe V, speed for the type aircraft
before lifting the same.

Probable Cause

The captain prematurely "lifted" the
aircraft before attaining the V, speed. A
contributing factor could have been the
presence of the 25 to 30 mph crosswind.

Recommendation

Non-scheduled operators utilizing
equipment weighing more than 12 500 lbs
should establish a more comprehensive
and detailed pilots' training program,
Such requirement should be a prerequisite
before allowing the operator to start his
operations.

- e e e e
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No, 23

Braniff Airways, Inc., Douglas DC~-7C, N 5904, crashed approximately

" 3 miles west-northwest of the Miami, Florida, International Airport

on 25 March 1958,

Aircraft Accident Report, File No. 1-0026,

released 12 January 1959 by the GCivil Aeronautics Board (USA).

‘Circumstances

N 5904 was ferried from Dallas,
Texas, to Miami, arriving at 1915 hours
eastern standard time on 24 March for
use as Flight 971. The aircraft was serv-
iced and made ready for the trip to
Panama City, the first scheduled stop on
the route to Rio de Janeiro.

The flight departed the Miami ter-
minal at 2356, taxied to runway 27R where
engine runup was made, after which a
normal take-off was accomplished, Short-
ly after take-off, and in accordance with
tower clearance, a climbing right turn
was started. During the turn the No. 3
engine malfunctioned and a fire developed
in that area. The aircraft, still in a right
turn, started to lose altitude rapidly.
While travelling in a north-northeasterly
direction it struck in an open marsh con-
taining scattered trees and underbrush.
The aircraft was practically destroyed by
impact and ground fire.

There were 24 persons aboard,
including 19 passengers and a flight crew
of 5. All 5 flight crew members and 10
revenue passengers survived. Four
Braniff Airways supernumerary crew mem-
bers and 5 of the other passengers died.

Investigation and Evidence

Ground impact marks revealed that
the aircraft struck the ground with approxi-
mately 25 degrees of right bank while
descending at an angle of approximately
five degrees. The right wing tip contacted
the ground first and the aircraft broke up
immediately thereafter when the inboard
right wing structure, the engines, and the
fuselage struck the soft ground.

The wreckage was strewn along a
half-mile track on a heading of 023 degrees.
The fuselage structure broke into three
major sections. The nose gear and the.
right main landing gear were separated
from the aircraft during the ground breakup,
and the left main gear remained attached
to the wing centre section and was subjected
to intense fire. It was determined that all
three gears were in the retracted position
at impact.

The primary flight control systems,
although damaged by the ground impact,
were sufficiently intact to indicate that no
control failure had occurred in flight. All
components of the elevator and rudder sys-
tems were available for examination. Parts
of the dileron system were completely
burned out or buried in the solidified masses
of metal which resulted from melting of the
wing structure by the intense ground fire in
the left wing centre section. All failures of
the individual systems' components which
were located and identified were examined
and all appeared to have been the result of
overloading during the structural breakup
of the aircraft.

In the right wing the aileron control
system was not damaged by the inflight fire,
Thus, while many of the parts of the control
system were damaged or lost, nevertheless,
sufficient parts remained which were in a
condition that permitted an examination and
a conclusion that the control system was
functioning properly.

All four engines, found approximately
2 000 ft from point of first impact, were
recovered from the swamp and examined by
the Powerplant Group. A piston and a cyl-
inder were found 1 350 and 1 550 ft, respec-
tively, along the flight path. It was posi-
tively determined that these were the No. 11
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cylinder and piston of the No. 3 engine.
Investigation further disclosed that the
other three engines were operating nor-
mally and developing considerable power
at impact,

Inspection of the No. 11 c¢ylinder of
the No. 3 engine revealed that it had failed
from fatigue approximately 1-1/2 inches
above the cylinder mounting flange on the
thrust side. The cylinder flange attaching
cap screws were intact, The cylinder wall
contained evidence of scuffing and ladder
cracking was in evidence. The No. 1l con-
necting rod had failed approximately six
inches outboard of its knuckle pin. All
knuckle pins, in¢luding No. 11, were free
from indications of maloperation at the
master rod end. .Cylinder wall scuffing
was also found on No. 2 cylinder of the
No. 3 engine.

All major portions of the four pro-
peller assemblies were recovered. Most
blades were shattered by contact with the

ground, The No. 3 propeller was feathered.

The propeller dome settings and shim plate
impact marks on Nos. 1, 2, and 4 were
examined and found to be positioned for a
blade angle of approximately 43 degrees,
which is 15-1/2 degrees above the low
pitch stop and indicative that considerable
power was being developed. Further, the
Nos. 1, 2, 3 and 4 propeller governors
were recovered, Subsequent bench tests
revealed that they were positioned at

2 500 rpm (climb power settings). Test
also revealed that the governors were
capable of normal operation.

Following the accident the first and
second officers were interviewed. The
first officer stated that the captain made
the take-off from the left seat. He further
stated that take-off power was applied and
that he adjusted the throttles to maintain
a boost of 59-1/2 inches of manifold pres-
sure. He said that the take-off was
extremely smooth and that the aircraft
was off the ground shortly after reaching
V2. The captain ordered the landing gear
retracted, and the flaps were then raised.
Just about the time the flaps reached the

full up position he felt a thud and immedi-
ately noticed a flash of light, He turned to
his right, looked out his window and saw
fire. He said the fire seemed to him to
disappear so he looked back to the engine
instruments to determine if they indicated
an engine failure. At that time he recalls
the captain saying, ""Feather 3." He stated
he noted no propeller overspeed or engine
vibration and he could not remember per-
forming any of the emergency procedures
involved in feathering.

The second officer said - "We applied
power and started the take-off, All four
engines developed about 250 to 255 BMEP
which is normal for the temperature con-
dition existing at that time. We broke ground
and the captain gave the order to pull up the
gear and flaps and ordered METO power.
The co-pilot reduced the manifold pressure
and I reduced the rpm. Everything was
normal at that time. Then the captain called
for climb power and decreased the manifold
pressure and rpm. Things seemed normal
and we went ahead with the take-off. The
climb checklist was then accomplished. The
bypass system was placed in the off position
and the gear handle neutral; the '""Fagten
Seat Belt" and '""No Smoking" signs were
turned off and the turbine switch was turned
to the off position." The second officer also
said that he waited a moment and then reaches
aYound and picked up his second officer's log
to record the take-off BMEP and fuel flow,
and at this time the co-pilot said that No. 3
engine had failed and had a fire. He imme-
diately turned back around and then the cap-
tain ordered No. 3 propeller feathered. He
said, "I pulled back the No. 3 throttle and
put the No. 3 in auto-lean-idle cutoff and
feathered the No. 3 engine. The co-pilot
pulled the firewall shutoff and pulled the
Freon discharge from the right bank and the
fire seemed to diminish somewhat at this
time.'" He further said that as he was
reaching up to turn off the No. 3 magneto
he noted a bright flash. He stated that the
engine fire was extremely intense, Asked
if he had an opportunity to note any of the
engine instruments prior to the warning by
the co-pilot that No. 3 was on fire, he said,
"Everything was normal - oil pressure,
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fuel pressure ~ everything normal opera-
tion at that time." He further indicated
that take-off power used was 59-1/2 inches,
2 800 rpm, and that they reduced power
to 40 inches for climb rpm. Heconfirmed
the co-pilot's statement that the captain
was in the left seat, co-pilot in the right
seat, and he was at the flight engineer's
station. When the aircraft broke ground,
he said, the airspeed was 120 knots but he
did not remember any other speed read-
ings. After No. 3 was feathered they

did not increase power on the remaining
engines.

During the investigation of the acci~
dent the possibility was advanced that the
captain intended to make an immediate off-
airport landing because of damage to the
airframe by the fire.

There is no doubt that a fire in {light
existed; however, it was so confined within
the No. ! zone of No. 3 engine that theair-
craft structure was not affected. Actually,
on.y blistering of the paint was evident to
the rear of No. 3 nacelle, which substan-
tiates the small area and duration of the
fire. Unfortunately, the crew could not be
certain that the fire was under complete
control. Regardless of the effectiveness
of the fire control procedure, an immediate
return to the airport was proper.

The evidence is clear that the cap-
tain did not intend to make & landing at the
tirr.e or point of impact. Hhis order to the
first officer to advisé the tower that they
were returning to the airport precludes
any thought of landing at a place other than
the airport. The first officer was only
able to start his radio transmission
("Braniff 971%") before the accident occured.

Well qualified witnesses estimated
the highest altitude of the aircraft during
the flight to be approximately 800 ft. This
estimate is consistent with the known per-
formance of the aircraft under the condi-
tions of power and configuration employed
until the moment of engine failure. It is
evident, therefore, that the aircraft de-
scended rapidly from this altitude. Testi-
mony of the flight engineer and statements

of passengers showed conclusively that there
was a sudden descent and an abrupt change
in aircraft attitude. They said that the air-
craft pitched down abruptly.

The captain took positive action to
break the climb attitude and establish a
shallow descent toward the airport. Never-
theless, the Board must conclude that he
did not use proper technique and allowed
the aircraft to descend to the ground. His
injuries blocked all recollection of theflight
despite his sincere desire to testify regard-
ing his actions during the emergency. . The
first officer, also seriously injured, was
able to recall some of his own actions
during the flight. However, his recollec-
tions of detail and times were not as clear
as those of the second officer. The second
officer, although injured, did not lose con~
sciousness in the accident and was able to
describe events of the flight in more detail
and better sequence when interviewed in
the hospital several days after the accident.

Soor after passing the boundary of the
airport on a heading of 270 degrees a right
turn was started and the ground impact was
on a heading of 23 degrees. It is obvious
that the rapid descent occurred during this
turn of 113 degrees. Ground marks indi-
cated that the right wing tip was the first
part of the aircraft to strike the ground,
This impact occurred while the aircraft
was in a right bank of approximately 25
degrees and descending at an angle of ap-
proximately five degrees below horizontal.
The banked attitude and high airspeed at
impact (178 knots - computed from propeller
slash marks) offer further proof that an off-
airport landing was not intended.

The captain was under considerable
stress during the emergency and despite his
20 000 hours of flight experience (241 in
DC-7 aircraft) it is probable that this situa-
tion brought out his former difficulties in
maintaining altitude and control during
turns. The aircraft was not heavily loaded
and there should have been little difficulty
in returning to the airport with three normal
operating engines and the fourth, an inboard
engine, feathered. Power was not advanced
from the climb setting existing but, according
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to the DC-7 operations manual, more power
was not required to maintain level flight
and altitude, In fact, this aircraft, loaded
as it was, and under the existing atmos-
pheric conditions should have beencapable
of climbing with one propeller feathered
at a rate of about 470 ft/min. The rapid
and premature descent indicates that the
captain displayed poor piloting technique
by allowing his attention to be diverted
from his flight instruments by the engine
fire, objects on the ground, andthe emer-
gency procedures being taken by the other
crew members. Investigation determined
that the Nos. 1, 2 and 4 engines were
operating normally. Also, there was no
failure of the airframe prior to impact
and the flight instrument systems operated
normally when tested after the accident.
The flight control systems, as herein-
before indicated, appear to have been
operating normally up to the impact. Had
any corntrol difficulty been experienced
the crew could have been expected to take
emergency flight control measures, but
no indication of such meastires having been
taken was found. In any case, other crew
members would have been aware of the
control difficulties.

Visibility in the airport area wasre-
ported as eight miles by the tower. Since
the scene of the accident was approximate-
ly three miles from the airport, patches
of ground fog at the accident area would
not have interfered with the return of the
flight.

As N 5904 arrived on the ferry flight
{rom Dallas, Texas, on 24 March, a
Miami controller observed smoke trailing
from the No. 3 engine.
informed by the tower that smoke was
observed trailing from the No. 3 engine,
did not enter this information on theflight
log. It is possible that had this been done
an inspection would most likely have
detected the defective cylinder. It is dif-
ficult to understand why this was not en-
tered as it would have required aninspec~
tion at Miami. Because of the fatal
injuries to the crew of the ferry flight,
the Board was unable to determine the

The crew, although

reason for this incident not being written up
in the aircraft log.

The problem of cylinder wall scuffing
in the turbo compound engines has beeft
industry-wide. The Civil Aeronautics Board
and the Civil Aeronautics Adminisfration
are studying the problems related to this
model engine. The Civil Aeronautics
Administration on 30 June 1958 issued
Airworthiness Directive 58-13-5. Part ]
of this Directive calls for the mandatory
replacement of the second chrome-piated
compression ring with a cast-iron ring at
first overhaul after 1 August 1958 but no
later than 1 March 1959,

Prior to the accident, Braniff Airways
was in the process of replacing this chrome-
plated piston ring on all of its engines as
they reached overhaul. The No. 3 engine
involved in this flight did not have the cast-
iron piston ring installed as the engine had
not reached its overhaul period. Since the
accident, all Braniff engines have been
modified to replace the second chrome-
plated compression ring with the cast-iron
ring in accordance with the Airworthiness
Directive of 30 June 1958,

New procedures in the cylinder wall
refinishing process, in the form of cross-
hatching, are being incorporated to improve
¢ylinder barrel lubrication, as recommended
by the manufacturer's service bulletin
dated 31 December 1957,

In addition to compliance with the
Airworthiness Directive of 30 June, Braniff
is boroscoping all cylinders which indicate
combustion chamber difficulties as shown
by the ignition analyzer. Also, all cylinders
are being boroscoped during line mainte-
nance inspections as the engines reach
600 hours operating time., Since the insti-
tution of these procedures following the
accident, the carrier has not experienced
a single instance of cylinder barrel failure.

As a part of this accident investiga~
tion, the Board has examined closely the
qualification requirements and procedures
of the carrier and its ground and flight
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training curriculum and facilities. No
basic deficiencies which could be consid-
ered as contributory to this accident were
found. The preoccupation of the captain
under the conditions of emergency with
which he was confronted is recognized as
a matter extremely difficult, if not impos-
sible, to anticipate. It is recognized,
however, that the increased size of air-
craft, the increasing cost of operation, the
pressures of communities in the vicinity
of airports which tend to discourage simu-
lated engine failures during take-off, and
increasing traffic problems, especially at

ICAQO Ref: AR/556

high-density airports, tend to discourage
training operations at air carrier termi-
nals. The Board is of the view that these
factors, as well as the vastly improved
quality of aircraft simulation in recent
years, add emphasis to the need for maxi-
mmum exploitation by air carriers of train-
ing devices, such as aircraft simulators.

Probable Cause

The captain failed to maintain altitude
during an emergency return to the airport
due to his undue preoccupation with anengine
fire following take-off.
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No. 24

Skyways Ltd,; Hermes 4, G-ALDV, accident at Manor Farm,

Meesden Green, Herts,, on 1 April 1958,

Civil Accident Report No, C, 677

released by the Ministry of Transport and Civil Aviation (U, K.)

Circumstances

The aircraft took off on a test flight
from Stansted Airport at 1059 hours and
climbed steeply towards the northwest, A
few minutes later it was observed approach-
ing the airport from the west at a height of
approximately 1 500 ft, At 1113 hours the
Air Traffic Control Tower received a radio
call from the aircraft in which the captain
declared an emergericy and said that the
controls were jammed, At about the same
time the aircraft was seen some 6 miles
northeast of the airfield descending in a
series of dives and climbs, It crashed in
a field shortly thereafter killing the crew
of three, The greater part of the wreckage
was destroyed by fire,

Investigation and Evidence

Inspection at the scene of the accident
showed that the aircraft had struck the
ground on 4 heading of 040°M while de-
stending at an angle of approxirnately 14°,
The wreckage trail extended over a dis-
tance of about 200 yards, The fuselage had
broken at the centre section and that part
containing the flight deck had turned through
nearly 1809, The port wing had torn off,
all four engines had broken away and apart
from the empennage the wreckage had been
severely burned, An examination of the
control runs in the fuselage and on the flight
deck for signs of jamming was without
result,

The wreckage was removed to a site
with workshop facilities where the control
mechanism in the stern frame bay was dis-
mantled. Deep bright score marks were
tféound on the face of the port side elevator
datum lever (Figures 18 and 19) adjacent

* standard wire gauge

to the locking latch housing which are
movable and fixed parts of the elevator
control system, The appearance of these
marks under microscopic examination in-
dicated that a hard object such as a small
split pin had fouled and jarmmmed the mech-
anism. Judging by the depth and width of
the score marks it was clear that consid-
erable force had been applied to operate
the elevator controls. The object referred
to above, in spite of an exhaustive search,
was riot found and it is presumed that it
was displaced when the aircraft struck the
ground, Several small extraneous objects
were, however, recovered from the stern
frame bay (Figure 20), Thereupon an
inspection of the stern frame bay of another
Skyways Hermes aircraft was carried out
and z similar assortment of extraneous
objects was found. The attention of the
Skyways' Inspection Department and the
Air Registration Board Resident Surveyor
was drawn to the matter at once. Experi-
ments were carried out on a Hermes air-
craft in which a piece of 14 swg* brass
wire was introduced into the appropriate
part of the control mechanism and an at-
tempt was made to operate the elevator
controls from the cockpit. It was found
that they could be moved only with the
greatest difficulty,

Laboratory examination of the eleva-
tor datum lever taken from the crashed air-
craft showed differences in the colour of
the oxide film among the score marks on
one side of the locking slot indicating that
some of these marks were of a greater age,
The marks of more recent origin were
superimposed on the others, The appear-
ance of the superimposed score marks in-
dicated that they were made on the same
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occasion as those on the other side of the
locking slot where there is no evidence of
previous scoring, There ig, however, no
record of any previous stiffness or jam-
ming of controls. )

Similar but shallower and less ex-
tensive marks were reproduced on the
starboard side elevator datum lever of the
same elevator control unit in a laboratory
experiment,

A test rig was constructed so that the
unit was rigidly supported and the datum
lever operated by a tensile load applied to
the control linkage attachment point, This
point could be measured against a gcale,

A new 3/32" split pin was introduced be-
tween the datum lever and the latch hou-
sing., Itwas foundthatthe split pincould be
forced between the two components by the
application of a load of between 110 and
115 1b and that considerable force was
necessary to return the datum lever to its
nentral position., This force could not be
measured because the testing machine was
not reversible but it is considered that it
was in the order of, or possibly more than,
110 Ib, The reversal of the jamming when
the mechanism was forced back could well
have distorted the split pin further and
progressively increased the force neces-
sary to move the datum lever, The datum
lever was removed from the unit and an
examination of the scores produced showed
them to be shallower but very similar to
those on the port side datum lever,

Observations

1. A force of between 110 and 115 1b
at the control linkage attachment point is
equivalent to a force of 55 to 60 1b at the
spectacle of the pilot's contrel column.
As the marks found on the datum lever
after the accident are deeper and more
extensive it must be supposed that they

ICAO Ref: AR/598

were formed by thé application of a great-
er force than that produced in the labora-

tory.

It is reasonable te suppose that it
was within the capabilities of the pilots to
applyenough effort to force the object
which caused the score marks on the datum
lever between the relevant components and
to move the controls to some extent, The
resgistance of the jammed components to.
movement would cease suddenly when the
controls approached the neutral position
and the locking slots in the datum lever
and the locking latch housing came into
alignment, It is unlikely that the pilots
would be able to anticipate this and avoid
over-movement and jamming on the other
side of the slots,

It is evident from the appearance of
the score marks that several such move~
ments did take place, The heaviest scoring
undoubtedly resulted from the progressive
distortion of the object causing the jamming
and it is reasonable to deduce that the force
required to move the jammed controls be-
came more than the pilots could exert,

2, The difficulty of keeping aircraft

free from extraneous objects is something
that constructors and operators have al-
ways been aware of as the structure of air- *
craft is such that small objects can find
their way into crevices and inaccessible
places, The importance of guarding

against this happening and the necessity

for absolute cleanliness cannot be empha-
sized too strongly,

Probable Cause

The accident was caused by the ele-
vator mechanism becoming jammed - loss
of control resulted, The jamming was due
to the presence of a small extraneous ob-
ject which entered the control mechanism,

o e e e e
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LOCKING LEVER
HOUSING (FIXED PART)

HEAVY SCORE
MARKS

ELEVATOR LOCKING LEVER
(For locking elevators ELEVATOR LOCKING
on the ground only) LEVER 8LOT

ELEVATOR DATUM
LEVER (MOVING PART)

FIGURE 18

SHOWING SECTION OF ELEVATOR CONTROL
ASSEMBLY WHERE JAMMING OCCURRED
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FIGURE 19

SHOWING SCORE MARKS ON BOTH SIDES OF
LOCKING SLOT OF ELEVATOR DATUM LEVER

FIGURE 20

EXTRANEQUS LOOSE ARTICLES FOUND IN THE
STERN FRAME BAY OF THE CRASHED AIRCRAFT
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No. 25

Capital Airlines, Inc., Viscount 700-D, N 7437, accident at Tri-City Airport,

Freeland, Michigan, on 6 April 1958,

Civil Aeronautics Board (USA) Aircratt

Accident Report, File No, 1-0031, released 15 April 1959,

Circumstances

Flight 67 was a regularly scheduled
flight between La Guardia Airport, New
York, and Chicago, Illinois, with numerous
intermediate stops including Tri-City Air-
port, Michigan. Bécause of weather and
field conditions at La Guardia the flight
originated instead at Newark, New Jersey.
The aircraft departed Flint, Michigan (one
of the scheduled stops) for Tri-City Airport
at 2302 central standard time on an IFR
clearance at a cruising altitude of 3 600 ft.
It carried 44 passengers and 3 crew, At
2310 Capital at Detroit relayed clearance
for Flight 67's approach at Saginaw (Tri-
City) Airport, The flight was also given
the local 2300 weather and the runway in
use - No, 5, At 2316 Flight 67 advised
that it was over the airport. On making
its final approach by visual refereénce to
the ground, during a left turn the aircraft
flew beyond the extended centreline of the
runway, and its bank was steepened con-
siderably to effect realignment, It then
returned to level flight and (at 2319) pitched
steeply to the ground, killing all aboard,

Investigation and Evidence

Emergency Equipment

Following the crash an intense fire
broke out, Available emergency equipmernt
was alerted and brought to the crash site,
The operators of the equipment observed
that there was some delay in making effec-
tive use of it due in part to its inaccessi-
bility at the time of the accident and inpart
to their unsuccessful attempts to initially
get it operating.

The Wreckage

The aircrafr had struck the groundin
4’ open cornfield whick had been muddied

from previous rain, A large tree, approxi-
mately 65 ft high was directly in the line of
flight and 148 ft behind the point of impact.
However, there were no marks on this tree
made by the aircraft during its descent,

The wreckage site was 2 322 ft from the
approach end of runway 5, almost directly
in line with the runway, The entire wreck-
age was confined in an area almost equal

to the length and span of the aircraft and
the aircraft components were approximately
in their normal positions relative to the
structure of the aircraft, It was determined
that the aircraft struck the ground with con-
siderable force on its nose and the leading
edge of the right wing, with this wing suffi-
ciently forward so that its leading edge was
parallel to the ground. The angle of impact
was approximately vertical.

The main wreckage, consisting of the
major portions of the fuselage, empennage,
and wings, was found lying in an inverted
position, Most of the aircraft was ¢consumed
by the fire following impact.

Examination of all of the damaged
coritrols failed to reveal any evidence of
their malfunctioning prior to impact,

Most of the instrument gauges were
so badly damaged it was impossible to
obtain readings,

The nose gear and the main landing
gear were determined to be in the ""down"
position at the time of impact., Seat belts,
which were found, indicated that these belts
had been fastened at impact,

Detailed examination of the damaged
engines and their accessories did not reveal
any condition which indicated maloperation
prior to impact, nor was thereany indication
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that a failure or malfunction occurred to
any of the propellers,

Stall Warning System

The Dowmic switch that arms the
stall warning system when the aircraft is
airborne was found to be malfunctioning
after the crash, Examination of the switch
and acceleration tests conducted on similar
switches indicated strongly that the mal-
function existed prior to the accident,

In the course of its investigation the
Board was provided test data by Vickers-
Armstrongs, Ltd,, concerning the effects
of heat upon the Dowmic switch, and itwas
suggested that the malfunction of the sub-
ject switch could have been the result of
its being heated in the fire that followed
impact, The physical evidence indicated
that the switch was subjected to crash
fire heating; however; the Board noted
that the behaviour of switches heated in
laboratory tests did not coincide with
the behaviour of the subject switch, The
specimen switches either failed to function
at all after heating or at best they function-
ed intermittently, whereas the subject
switch, following removal and reinstalla-
tion of its magnets operated repeatedly
with normal switching action,

Similar malfunctioning of Dowmic
switches has been experienced by Capital
Airlines in normal fleet operation without
the switches having been subiected to high
temperatures,

The stick shaker is designed to warn
the pilot of an impending stall and this is
accommiplished by means of the ability of
the device to sense the angles of attack
during an approach to a stall, The device
is further designed to furnish the pilot an
adequate warning under all flight attitudes
normally experienced during transport
flight, Under the conditions of flighkt the
captain is believed to have experienced
this night, had the stick shaker been oper-
ating the warning should have been approxi-
mately 15 kts before the "G'" break, During
the flight tests which were performed

subsequent to the public hearings, the tests
made at banks of 60° did not have the stick
shaker in operation, Therefore, the above
figure is an approximation based on calcula-
tions made from actual flight test data,

The detector unit of the stall warn-
ing system had been replaced sometime
prior to this flight, In view of the fact
that this unit was not calibrated by flight
testing prior to the flight, there is no assur-
ance that an adequate stall warning would
have been given, even had the Dowmic switch
functioned normally.

The Crew

Both the captain and the first officer
had considerable flying time in Viscounts,
and were properly certificated by the Civil
Aeronautics Administration, The captain
had a total flying time of 16 050 hours to
his credit - 1 702 of which were in Viscount
aircraft, The first officer had a total of
2 030 hours - 975 of which were in Viscounts,

Airport and Facilities

The Tri-City Airport is located at
Freeland, Michigan, at an elevation of
667 ft above sea level, It has three paved
runways, the longest of which, No. 5-23,
is 5 662 ft, This runway is equipped with
high intensity lights having an intensity
control of five brightniess stages. The other
two runways are lighted to a lesser degree
of intensity. These lights, together with
threshold lights, a rotating beacon, and a
lighted tetrahedron comprise the lighting of
the landing area. Located on the airport
is a low frequency nondirectional radio bea-
con used for ADF approaches, and terminal
omni for omni approaches, The airport
does not have an airport traffi¢ control
tower or a4 weather station, Weather and
other information is furnished the pilots by
a local CAA ATCS (Air Traffic Communica-
tion Station). Capital Airlines does not have
radio equipment available at Tri-City Air-
port. All information the company wishes
sent to its flights must be transmitted by
longline to Detroit and then relayed to the
flight or must be given the flight by the
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ATCS operator at Tri-City, Capital Air-
lines minimum ceilings and visibilities for
Viscount aircraft making instrument
approaches to Tri-City Airport are 500 ft
and 1-1/2 miles,

The ATCS station at Tri-City was
operated by one man at the tirne of the
dccident, This man was responsible for
taking and transmitting hourly weather
observations, maintaining a guard on the
air -ground radio frequency, broadcasting
weather observations and forecasts for a
selected group of stations twice each hour,
and operating the airport facilities (VOR,
ADF, runway lights, etc.) There are no
standard charts at the Tri-City Airport
displaying visibility referénce points, A
table of such reference points is available
and this relies upon such factors at night
as automobile lights, house lights, lights
on barns, etc., in determining visibility
distances between 3/16 of a mile and
3-1/2 miles,

The lack of night-time visibility
¢heck points is a problem which is not
peculiar to the Tri-City Airport at Freeland,
Discussions with the Weather Bureau re-
garding this problem have revealed that
they hope to overcome the problem to a
large extent by installing automatic runway
visibility measuring equipment at all air-
port weather stations. This visibility
programme is part of the Weather Bureau's
current five year plan.

Weather

As Flight 67 approached Tri-City,
¢eilings were between 900.and 1 100 ft with
visibility reported as being 3 to 4 miles,
There was light snow and a freezing driz-
zle, Surface winds were reported from
the north-northeast 18 - 27 kts, Weather
conditions at altitudes up to 5 000 ft were
conducive to icing, Other aircraft which
landed at Tri-City shortly before the
accident reported moderate turbulence
and icing conditions,

The airfra:.e de-icing equipment
o1 N 7437 was found in the "off" position,

While it is customary for some company
pilots to turn off the wing de-icers during
the approach when wing conditions are
considered not critical it is likewise consid-
ered important that at no time did ground
observers see the ice lights in operation
and atmospheric conditions favoured a rapid
accumulation of ice, The Viscount wind-
shield is continually heated and will not
accumulate ice and, therefore, cannot alert
the crew to airframe ice accumulation.

Wind velocity at Saginaw ATCS was
determined by means of an instrument using
both a light and a buzzer., The number of
light flashes seen or buzzes heard during
a given period determines wind velocity;
wind direction is also noted by a flashing
light, In order to arrive at a reasonable
determination of wind conditions it is
necessary for the operator to observe the
instrument for at least a minute., Using
this type of equipment it is impossible to
measure accurately peak velocity of wind
gusts, The Board was aware that this
equipment was antiquated and in no way
comparable in efficiency with more modern
facilities used for this purpose. If modern
wind equipment had been available, more
accurate and up-to-date wind data could
have been furnished the crew: (such equip -
ment has now been installed).

It is probable that the existing
weather conditions contributed materially
to this a¢cident, The close-in approach,
short radius of turn, and the steep bank
may well be attributable to an attempt by
the pilot to keep the lighted runway in sight
because of the restricted visibility occa~
sioned by snow showers and freezing drizzle.
Since the investigation disclosed that the
wing flaps were 40° down it is believed that
the pilot lowered the flaps to this position
either just before or during the turn, This
would suggest that the airspeed in the turn
was 142 kts or less, the recommended
never -exceed airspeed with flaps lowered
beyond 20°, With the type of approach
described, combined with a possible accu-
mulation of ice similar to that encountered
by another aircraft, maximum gusts in
excess of those being recorded (tending to
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cause the natural stall warning buffet to be
unrecognizable), increased stalling speed
in the steep turn close to the operating
speed, and an inoperative stall warning
device, a veteran pilot could suddenly find
himself in a stall situation from which he
could not recover,

Analysis

During the investigation, it was
determined that the aircraft while flying
at an altitude between 400 and 900 ftabove
the ground pitched over and dived nose-
down striking the ground in or hear a ver-
tical position while on a northeasterly
heading,

The fact that the aircraft was found
inverted is explained in this manner:
Evidence indicates that it struck the ground
in & vertical or near vertical position and
that the rotational forces present during
the descent caused it to continue over on
its back with the engines contacting the
ground at some angle beyond the vertical.

In an effort to deterrnine the cause
of the sudden pitch over and steep descent,
considerable study was given to the pro-
pellers and their related systems with
particalar significance placed on the pos-
sible movement of the blades below the
flight fine pitch stops during the approach,

It was evident that there was no mal-
function or failure of the powerplants and
aircraft structure prior to irnpact and,
therefore, attention was focused upen the
operational phase of the accident,

From the witnesses it was learned
that the downwind leg of the traffic pattern
was flown close in, It was also revealed
that the aircraft, when on the base leg,
flew beyond the extended centreline of the
runway and that a steep left turn in the
form of an "'S" was made for realignment,
Some of the witnesses said that they be-
lieved the aircraft regained a level attitude
momentarily on final, and that this posi-
tion was followed by a slightly nose-high
attitude and thenaverticaldiveto the ground.

With the probability ruled out that
the propeller blades moved into the ground
fine pitch position during flight, the pos-
sibility that the aircraft stalled was care~-
fully considered. Many flight tests have
been made of the stall characteristics of
the aircraft in level flight and shallow turns;
under these conditions normal recoveries
have been easily made. Also, the inherent
stall characteristics of the aircraft in these
attitudes are not vicious and recovery is’
normally made with little loss of altitude,
Therefore, it seems extremely unlikely
that a stall occurred from a level flight
attitude., However, if an unanticipated staill
occurred during a steep turn at any altitude
below 1 000 ft, a safe recovery might be
impossible.

A study of the stall tests showed
clearly that with the stall warning device
functioning the pilot should receive warn-
ing of impending stall in sufficient time to
execute corrective action. However, with
this device inoperative, and with the air-
craft in stéep turning flight, the warning
and the ""g" break occur almost sirmulta-
neously.

While tests indicated that the aircraft
could be controlled within safe limits under
all conditions tested, it is also true thata
fully developed stall was never permitted,
Further, the pilots who flew throughout
these stall tests have considerable expe-~
rience in flight test operations, and, since
each individual test was carefully planned,
there was never an element of surprise,
Expecting the stall to occur, the pilots
were able at all times to prevent the stall
from reaching dangerous proportions,
From previous tests made by the manu-
facturer it was learned that when a stall
occurs during a steep turn the aircraft
tends to roll to the outside of the turn, "over
the top, "' and enter a spin in this manrner,

The approved Flight Manual for the
aircraft defines the stall as that condition
of flight when the lift coefficient has reach-
ed its maximum value (G max). It further
states that if the angle of attackis increased
bevondthis pointa wing drop anda nose-down
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pitch cannot be prevented, Should an
atternpt be made to correct the roll in a
power-on stall by use of ailerons alone
and without simultaneous forward move-
ment of the control column, the wing drop
may be large (greater than 90°), probably
associated with a large change in heading
and a considerable loss of height,

It appears that the company's
Viscount training programme lacked two
important factors: the dissemination of
necessary information to all pilots relative
to the importance of the stall warning
device with respect to adequate warning
and the dangers confronted when it is in-
operative, plus the stall characteristics
of the aircraft with various flap settings
in turns steeper than those normally made.

Probable Cause

The probable cause of this accident
was a stall during a steep turn resulting
in an over-the-top entry to a spin at an
altitude too low to effect recovery. Con -
tributing factors were an inoperative stall
warning device, gusty winds, and possible
ice accretion on the airframe,

Recommendations

As a result of this accident the Board
recommended, that there be provided a
means of checking for reliability the stall
warning systems on all Viscournt aircraft,
As a result the CAA issued Airworthiness
Directive No. 58-24 -4 applicable to all
Viscount models 745D and 810 aircraft,
which provides as follows:

1. In order to provide a means of
checking the electrical continuity
of the stall warning system, in-
stall a switch in the cockpit and
associated wiring for the nose
gear oleo switch and Safe Flight
wing detector vane. Revisions
to the airplane flight manuals
for models 745D and 810 include
instructions to the pilot for
making the necessary checks.
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Periodic checking to assure proper
calibration of the detector vane
and correct functioning of the de-
icing heater are also required,

The Board advised Capital Airlines
that all pilots should be advised of:

1,

The importance of the stall warn-
ing device with respect to adequate
warning and the dangers confronted
when it is inoperative,

The stall characteristics of the
aircraft in turns steeper than
those made normally,

In addition to the above the carrier,
with the approval of the CAA, has taken
the following corrective action:

1.

Oleo switches on main gear legs
have been changed to a hermeti-
cally sealed improved type.

A fleet project has been establish-
ed to move the stall warning
circuit, normally associated with
the nose gear oleo switch, to one
of the new type hermetically seal-
ed oleo switches on the main gear,
This has been done to obtain maxi-
mum reliability, |,

At each block overhaul the detector
unit of the stall warning indicator
is replaced with a zero time unit
and the aircraft is flown to test its
operation and accuracy. Instruc-
tions covering this procedure have
been placed in the maintenance
manual. Whenever a detector unit
is changed for any reason the above
procedure must be followed before
the aircraft is released for sched-
uled flight,

The detector unit of the stall warn-
ing indicator has been made a no-
go item and is listed on the cockpit
"No-go List"., Any malfunction
reported must be corrected prior
to dispatch of the aircraft,
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No., 26

Aerovias Ecuatorianas, C,L A, , {"AREA"),

C-47, HC-ACL, crashed in the Chugchildn

Range, Cotopaxi Province, Ecuador on 7 April 1958, Report released by the

Director General of Civil Aviation, Ecuador,

Circumstances

Flight 222 left Guayaquil at 0806
hours on a scheduled non-stop flight to
Quito, The aircraft carried 32 persons,
including 3 crew members and an infant,
it was cleared to climb IFR on the
Guayéguil-Esmera.ldas track on a heading
of 3589, then to continue in visual contact
to Quito, after cancellation of the IFR
flight, At 0819 the pilot contacted ATC
and gave his estimated arrival over
Manta radio beacon at: 0841, One minute
later the pilot reported at 4000 ft,
maintaining this altitude, At 0830
clearance was requested for a further
IFR climb and the aircraft was told to
wait, At 0836 clearance to climb was
again requested and at 0840 clearance
was given to climb IFR to 5 000 ft on the
Guayaquil-Esmeraldas track, The pilot
reported at 0841 as being over Manta
beacon at 5000 ft and estimated arrival
at Quito at 0916. Clearance was granted
for a climb to above the clouds on the
same track, This was the last contact
with the aircraft which, presumably,
continued to fly in cloud without breaking
through on top until it crashed at an
altitude of 2 300 metres (7 500 ft) in the
western mountains of the Chugchildn
Range, killing all occupants.

Investiiation and Evidence

The meteorological situation on
the Ecuadorian coast from the latitude of
Guayaguil to that of Esmeraldas on
7 April between 0700 and 0900 hours was
the following:

From the surface to 4 000 ft, the
Guayaquil rawinsonde station at 0700
recorded winds from 250° at 8 knots;

* JCAO Note:

from 4 000 to 6 000 ft, winds southwest
with an average velocity of 4 to 7 knots;
above 7 000 ft, the wind changed to the
north quadrant with an average velocity
of 5 to 6 knots,

The Guayaquil weather reports indi-
cated the presence on the coast at this
time of an almost continuous stratocu-
mulus layer, broken, between 500 and
1 000 metres {1500 to 3000 ft), Above
the stratocurmulus, some altocurnulus and
altostratus formations constituted an
overcast sky, Beneath the stratocurnulus
layer were some patches of fractostratus,
more persistent at Manta and Guayaquil
than at Esmeraldas, Manta station
recorded local drizzle between 0700 and
0800, reaching the town at 0900, No
surface winds were recorded by
Guayaquil, Manta or Esmeraldas until
0900,

The following air navigation facilities
were available to the flight: Guayaquil
radio beacon on 365 kc/s, 500 watts;
Manta radio beacon on 300 kc/s, 500 watts;
Esmeraldas radio beacon on 385 kec/s,

500 watts,

Accident Site and Examination of the

Vﬁ'eckage

The aircraft crashed into a steep
mountainside * which slopes to about 709,
The site of the accident is 2 300 metres
(7500 ft) above sea level, 600 ft below
the crest of the range,

Wreckage was strewn over an area
of about 12 metres radius on a rocky
foothill of the range, Its condition showed
that all the fore parts of the aircraft
collided with violent impact with the steep

The direction of impact was presumably 025° since such a heading is

mentioned in the Probable Cause,
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side, But the traces left by the impact
also revealed that the left wing touched
the top of a tree growing on the hillside,
the aircraft then crashing head-onagainst
the slope, with engines apparently at full
power, After impact the aircraft fell
vertically about 12 metres and thewreck-
age came to rest in a small depression
formed by a fault in the rock bed,

The cockpit, which suffered the
full force of the impact, was totally
destroyed,

The wings and their component
parts disappeared almost completely,
with the exception of a section of the
right wing tip, about 1mb50 in length,
which was found near the rock eminence,
and three fragments of the left wing which
were in the top of the above-mentioned
tree, some 15 metres from the depression
containing the remains of the fuselage,

The right engine had disappeared.
The left engine was found near the heap
of debris, The propeller remained at-
tached to the engine completely twisted
backward and around the engine body,

The casings of the radio equipment
were pressed into the fuselage, which
was in the rock depression, but all
“instrurnents and parts were completely
destroyed,

The burnt portions of the aircwraft
clearly indicated that the collision caused
the fuel tanks to explode producing a fire
which destroyed most of the wreckage of
the aircraft.

No reliable information useful
to the investigation could be derived from
the equipment or the instruments,

Witnesses

There were no witnesses to the
accident.

is uninhabited, inaccessible and invisible
from any populated area. On the day of
the accident, it was raining and cloudy
in this part of the country, and no one
saw any fire from afar,

Analysis of the Evidence

The location at “vhich it occurred

There is no proof of the time at
which the accident occurred, although a
wrist watch found in the wreckage was
stopped at 0859, This, however, is not
a reliable clue as the hands may have
been displaced on impact,

The collision was obviously complete

ly unexpected as none of the pilot's
message gave any hint that he was in the
slightest doubt as to his position, Sudden
malfunctioning of any operational part
must be excluded in view of the absence
of any reference to trouble in the pilot's
last message to ATC,

Winds between 2 000 to 5 000 ft
from 250° at 8 knots may have caused the
aircraft to drift about 8 nautical miles
east of the track, It is also likely that,
in view of the atmospheric conditions
prevailing in the area, considerable inter-
ference occurred which may have caused
deviation of the ADF.

However, the influence of the west
winds cannot have been such as to cause
a drift off magnetic track from 358° to 25°

The Guayaquil«-Esmeraldas track
is the only one available for instrument
flight from Guayaquil to Quito, Normal
flight should have been as follows:

Visual flight out of Guayaquil until
entering the overcast, From then on, IFR
on the Guayaquil-Esmeraldas track until
clear of cloud, then VFR again to Quito,

If the pilot, on starting his climb
through the clouds had had any doubt as
to his position, he would have either
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declared an alert or assumed a heading
of 270 °to get away from the mountains,

The pilot,who had 7 402 flying hours,
was very experienced on the Guayaquil-
Quito route, The accident was due, as
stated above, to collision of the aircraft
with an 8100 ft peak, at a point 7 500 ft
above sea level,

It is difficult to imagine this pilot
artempting to pass over an 8100 ft peak
flying at 7500 ft, particularly as the
aircraft was capable of ¢climbing more
than enough to clear the range; since a
C-47 with a gross load of 26 000 pounds,
at continuous climbing power, has a
normal rate of climb of 500 ft per
minute,

The pilot was rmistaken in his
report at 0841 that he was over Manta

ICAO Ref: AR/579

beacon, as investigation discloses that
the aircraft collided with the Chugchildn
Range a few minutes after this message
was sent, at a point 70 km east of the
Manta fix,

Probable Cause

The probable cause of the accident
is that the pilot did not follow the 358°
Guayaquii-Esmeraldas track, authorized
for instrument flight, until clear of cloud,
but probably assumed a heading of 259 as
soon as he left Guayaquil, in order to fly
the most direct route between Guayaquil
and Quito:. In so doing while on instru-
ments, he deviated from the Guayaquil-
Esmeraldas track at too low an altitude
to clear the Chugchildn Range before him
with an adequate safety margin,
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No, 27

United Air Lines, Inc., DC-7, N 6328C, and United States Air Force,

F-100F, 56-3755, collided near Las Vegas, Nevada, on 21 April 1958.

Civil Aeronautics Board ( USA) Ailrcraft Accident Report SA-332,

File No, 1-0066, released 19 August 1958,

Circumstances

United Airlines Flight 736 departed
Los Angeles International Airport at
0737 hours Pacific standard time with 42
passengers and 5 crew aboard, It was a
scheduled passenger flight to New York,
which was proceeding normally in accor-
dance with an IFR flight plan along Victor
Airway 16 to Ontario, California, and
Victor Airway 8 to Denver., The aircraft
was cleared to a cruising altitude of
21 000 ft msl and advised to climb in VFR
weather conditions, At 0735 the flight
reported to Aeronautical Radio that it was
over Ontario at 12 000 ft and was climbing
in VFR conditions, Then at 0811 it
reported over Daggett at its cruising alti-
tude of 21 000 ft and estimated that it
would reach Las Vegas { omni range
station) at 0831, This was the last
position report made by the flight,

At approximately 0745 hours that
morning F~100F, 56-3755, took off from
Nellis Air Force Base, Las Vegas,
Nevada on an instrument training flight
carrying an instructor and a trainee pilot.
The flight was in accordance with a VFR

local flight plan filed with Nellis Operations

and the local traffic control tower, At
approximately 0823, 755 called Nellis VFR
Control and reported that it was "inbound
on KRAM!" (a local commercial radio
broadcast station). The flight requested
an altitude assignment from which it would
conduct a simulated ADF instrument jet
penetration utilizing KRAM. The VFR
controller assigned 755, 28 000 ft and
advised it to report over the radio station.
At approximately 0828, the flight reported
that it was over KRAM requesting a pene-
tration, The VFR controller cleared it for

an immediate penetration and requested
that it report the penetration turn. 755
then reported leaving 28 000 ft. There
were no Sther reports from the flight in

-connection with this procedure,.

At 0830 the offices of Aeronautical
Radio at Los Angeles, Denver and Salt
Liake City heard an emergency message
from the United flight,,,..' United 736,

Mayday, midair collision, over Las Vegas.

At the same time, as nearly as can
be determined, there was an unrecorded
emergency transmission from the F-100F,
This message was heard by the VFR
controller and by the two pilots of another
F-100F, All were agreed that the first
portion of the emergency transmission
was "Mayday, Mayday, this is 755, The
last part of the message was either,
“"We've had a flameout]' or ""We 're bailing
odt, "

The aircraft collided at 21 000 ft over
a position later determined to be about
9 miles southwest of the Las Vegas VOR
station, on Victor Airway 8, approximat-
ely 1-3/4 miles to the right (southeast)
of the centreline., Both aircraft fell out
of control and crashed killing the 47
persons on board the DC-7 and both pilots
of the F-100F,

Investigation and Evidence

Weather conditions in the Las Vegas
area at the time of the accident were
clear with visibility more than 35 miles,
Winds at 21 000 ft were from 300 degrees
at 45 kts,
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Eyewitness evidence indicated that
the aircraft approached each other
quartering head-on, with the DC-7 flying
northeast and the F-}00F flying south or
southeast,

The main portion of the DC-7
wreckage was located approximately
2.6 miles northeast of the estimated
collision position, Investigation revealed
that the aircraft was in a relatively flat
attitude at ground impact with a high sink
velocity relative to its forward motion.
On impact it broke into numerous pieces
along a heading of 1600. The wide sepa-
ration between the ground marks made
by each powerplant confirmed observations
of eyewitnesses who stated that they sepa-
rated in flight, Similarly, the wide
distribution of many major wreckage
pieces showed that a general disinte~
gration of the aircraft occurred before
the ground impact, Examination of the
pieces of structure provided clear evi-
dence that the inflight breakup of the
aircraft after collision resulted from
airloads which exceeded the design
strength of the structure. There was no
indication of structural failure prior to
the collision, '

The F-100F main wreckage site was
located 5, 4 miles south~-southwest of the
DC-7 site, The aircraft had contacted
the ground on a northerly heading and,
similar to the DC-7, it struck the ground
in a relatively flat attitude with extremely
high sink velocity as compared to forward
motion, The impact, and fire which
followed, caused major destruction of the
structure., As near as could be determined
from the evidence, at ground impact the
landing gear and flaps were up and the
speed brakes were closed., There was no
evidence to indicate structural failure of
the F~100F prior to the inflight collision,

Much of the wreckage after docu-~
mentation as to location and identification
was removed from the scene to a location
on Nellis Air Force Base where certain
areas from both aircraft were recons-
tructed and minutely examiined,

Most important to these objectives
were the right outboard wing sections of
both aircraft and the right horizontal tail
of the F-100F, These components were
widely separated from the main wreckage
areas and bore clear evidence of inflight
contact which separated the wing sections
as a result of and at the time of the
collision, Examination showed these
components were the only major ones
directly involved in the inflight contact
sequence,

Analysis indicated that initial contact
occurred between the leading edge of the
DC-7 right wing (at station 574) and the
leading edge of the F-100F right wing
132 inches outboard of the aircraft centre-
line, The two wings progressively pene~

“trated one another until the outboard

portion of each was severed; in the case
of the DC-7 the wing was severed along a
swath line 34 degrees aft and outboard,
and in the instance of the F~100F along a
swath line 12 degrees aft and inboard, A
second cut'in the DC-7 wing, located about
24 inches inboard of the first, was made
by the right horizontal tail of the F-100F
which penetrated rearward until the
cutting object, the outboard portion of the
tail, was destroyed. This entire collision
sequence occurred in less than 1/100 of a
second,

A vector diagram, using the 34-degree
fracture line in the DC-7 wing, estimated
true airspeeds of the DC-7 and F-100F
of 312 and 444 kts, respectively, and
assuming a small angle of descent for the
F~100F, indicated that at impact the
aircraft were on quartering head-on
courses about 122 degrees apart with a
closure speed of about 665 kts, Believing
the DC-7 was flying a magnetic heading
to follow Victor Airway 8 and was in
nearly straight and level flight, at
collision the heading of the DC~7 was
23 degrees magnetic and the heading of
the F-100F was 145 degrees magnetic,
This heading for the F-100F seems reason-
able because the aircraft was to the right
of the desired 170-degree track and a
normal correction to track procedure
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required a heading of 140 degrees. Because
of its position, right of track, it would
seem probable that the flight approached
KRAM from the basic instrument practice
area located east of the facility, Because
of unknown factors, any estimate of the
amount of turn required to the outbound
heading cannot be determined or reason-
ably estimated,

The swath cut through the DC-7
wing by the F-100F wing was approxi-
mately 2 ft wide, and the edges were nearly
perpendicular to the plane of the DC-7
wing., For a wing 8 inches thick and swept
more than 45 degrees at the leading edge
to- have cut a 24-inch vertical swath
through the DC-7 wing it would have been
necessary for the. F-100F wing to have
contacted the DC-7 wing at a considerable
angle of attack relative to the collision
course and for the aircraft to have been
rolled beyond a 90-degree bank. Paint
scrape marks on the bottom of the F-100F
right wing showed that it was the bottom
side of the F-100F wing which made the
contact, indicating that the F-100F was
banked to the left. The distance between
the swaths cut by the F-100F wing and
tail surface indicated that the aircraft
was in approximately a 15-degree nega-
tive angle of attack attitude at the instant
of collision, The F-100F was also in a
12-degree nose-down attitude relative to
the DC-7. An approximate 4-degree angle
of descent would have been normal during
the penetration,

From the angles of bank, descent,
and attack indicated, as well as eye-
witness information obtained, it was the
Board's view that a last second evasive
manoeuvre was initiated by the F-100F
instructotr intending to avoid the DC-7 by
diving to the left, down, and under the
aircraft, The F-100F passed the nose of
the DC-7, narrowly missing its No, 4
propeller, Then the aircraft collided in
the attitudes described.

To the Board the 15-degree nega-
tive angle of attack seemed extreme even
under the circumstances, Because of this

it is noteworthy that the angle would be
reduced one degree for each degree that

the DC-7 was yawed to its left, It would
also be reduced by a greatér-speed thar

was estimated for the aircraft. Of the two
possibilities, it was believed most likely
that one of the pilots of the DC-7 saw the
F-100F in the last seconds before collision
and initiated a desperate evasive manoeuvre
to avoid it,

Since the F-100F evasive manoceuvre
was not initiated in time to be successful
it can be assumed that the course of the
F-100F was not altered appreciably during
the manoeuvre, The two aircraft may then
be backed apart from the point ofcollision
for a reasonable distance along their
courses at impact so that their relative
locations to one anothér may be estab-
lished and the possibilities of the pilots
having sighted each other evaluated, The
vector diagram indicates that the DC-7
was approaching the F-100F on a bearing
24 degrees to the right of the nose of the
F-100F and it would have been at nearly
eye level, This location falls directly
behind the opaque canopy ring of the F-100F
and, assuming no head movement, would
make sighting the DC-7 at more than a
mile nearly impossible and at more than
one-half mile very difficult since at that
distance the eyes of only one of the pilots
wbuld be in a.position to see the DC-7
clearly,

The relative angle of approach of the
F-100F to the DC-7 was from 34 degrees
to the left and approximately 5 degrees
above the horizon, This angle of approach
falls behind the corner post between the
¢aptain's clear vision window and side
window, The captain would have been able
to see the F-100F approach with only one
eye but if his head were two or three
inches to the left of normal he could not
have seen the aircraft at all until it was
much too late to avoid the collision, The
approach of the F-100F should have been
unobscured to the copilot of the DC-7
through the captain's front windshield.
The flight engineer on the DC-7 had no
opportunity to observe the approach since
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his location in the cockpit was too high
and too far aft to permit any upward
visibility,

Nellis Training Procedures

Nellis instrument training proce-
dures required that before a flight entered
the 25+«mile instrument practice area
the pilot must secure a clearance and
altitude assignment, This was accom-
plished through "Nellis VFR Control"
which simulates an approach control, VFR
control was incorporated to relieve the
workload of the control tower, to provide
separation between Nellig aircraft, and
to give the trainee pilots practice in radie
procedures. The VRF controller normally
gave altitude assignments, 19000 ft or
higher, with 1 000 ft vertical separation,

The VFR control did not, however,
perform an air traffic control function
except for Nellis aircraft and its use did
not relieve the instructor pilot of visual
separation responsibilities required of
all pilots by the Civil Air Regulations,
restated in Air Force Regulations in equal
or stricter requirements, It was stated
that the VFR controller did not have
knowledge of any air traffic other than the

Nellis instrument training flights described.

There were no procedures to alert

the jets of other traffic known to Air Traffic
Control, It was stated that such advisory
service was beyond the capability of the
Base and ATC facilities,

At the time of the accident seven jet
penetrations were used for the Nellis Air
Force Base, Three were published in the
USAF Pilot's Handbook, and the other
four were unpublished procedures, Although
all seven procedures were formulated
according to standard criteria for instru-
ment approaches the latter four were
approved through a local letter of
agreement dated 10 May 1957, entered
into between the Base and the Civil
Aeronautics Administration, The KRAM
penetration was one of the unpublished
procedures. A review of the specified
penetration track showed that it was nearly
all within the lateral limits of Victor
Airway 8.

For the KRAM penetration procedure
the pilot would obtain permission to enter
the instrument area and receive an altitude
assignment, The flight should then "track
in'' on the commercial broadcast station,
This inbound track would be one which
requires less than a 45-degree turn to the
penétration heading of 170 degrees after
passing over the radio facility, If the
inbound track required a greater than
45-degree turn, a right turn to intercept"
the outbound track was necessary, Accord-
ing to the established training procedures
the speed of the aircraft should be 300 knots
indicated airspeed, After overheading the
radio station approval for the penetration
is obtained with permission to leave the
assigned altitude. When approved, the
pilot should report leaving the altitude.

At this time the "speed brakes' of the
F-100 are extended and a descent is estab-
lished holding 300 knots indicated air-
speed, If necessary and when the ADF
indications are stable, the pilot is expected
to correct to a 170-degree outbound track
from KRAM, Normally the descent is
continued until one-half of the initial alti-
tude plus 3000 feet has been reached, in
this instance 17 000 feet. At this altitude
a right penetration turn is required to a
heading of 35 degrees, The descent is
continued throughout the turn and until a
minimum altitude is reached on the
35-degree heading. The aircraft is again
turned, if necessary, to establish a
35-degree inbound track to the runways
at Nellis Air Force Base, At the proper
time, and if remaining fuel permits, the
penetration is followed by a simulated
missed-approach procedure and/or
another penetration,

United Air Lines Flights

The manager of United Air Lines
flight operations stated that United pilots
are instructed to plan their flights on
airways, including the 1500 series, and
on authorized high-altitude off-airways
routes, Below 18 000 ft and in controlled
airspace the pilots are permitted to plan
a flight and file it according to a VFR or
an IFR flight plan unless weather condi~
tions permit only an IFR flight, Above
18 00C £t the flight must be planned and
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flown according to an IFR flight plan
although VFR restrictions may be request-
ed during climb and/or descent and when
necessary, A flight over a high-altitude
off-airways route must adhere to visual
flight rules and only an IFR flight plan
may be filed,

The witness said that the planning
and operating of a flight above 18 000 ft
according t6 IFR regardless of weather
was to obtain as much air traffic control
separation as possible, The witness
stated that United understood that Civil
Air Regulations and Air Traffic Control
procedures did not preclude VFR flights
in controlled airspace and during VFR
weather conditions VFR and IFR flights
would be intermixed, He said it was clear
that in VFR weather an IFR flight received
separation only from other like flights,
Because of this, he said, it was United
policy to require continued pilot vigilance
for other traffic in VFR weather and,
according to Civil Air Regulations, it was
the pilot's responsibility to maintain
visual separation regardless of flight plan
or clearance, The witness furnished
United company material and operation
procedures reflecting this policy and
said that cockpit vigilance was a subject
of continuing emphasis,

Conclusion

The accident, which appears to have
occurred under the most adverse condi-
tions contemplated under VFR insofar as
the opportunity for the pilots to see and
avoid is concerned, raises the question
whether the long established visual flight
rules are adequate in uncontrolled oper-
ations, It is clear that, under certain
conditions of speed and angle of conver-
gence, insufficient opportunity exists for
pilots to observe other aircraft and take
avoidance action. As aircraft speeds and
traffic density increase, this problem
will be aggravated. To this end the Board
has promulgated regulations under which
a positive control service has been ini-
tiated by the CAA on certain transconti-
nental routes between 17 000 and 22 000 ft.

It is essential that positive control be
extended to altitudes as high as 35 000 ft
and on additional routes as rapidly as
practicable, While the problem of air-
craft speeds and traffic density is serious,
and growing more 8o, it is not sufficient
cause to discard the see and be seen rule
in entirety, Alternatives to this funda-
mental rule in VFR operations either do
not exist as yet or are so extreme that
they would penalize the expeditious flow
of traffic to the point where U, S, aviation
in general would be stifled. The practical
consequences of immediate implemen-
tation of full positive control for such
operations regardless of weather would
be the grounding of a great majority of
current aircraft operations, Therefore,
until technological advances are made
which will ensure separation of aircraft
without reliance on the vigilance of the
pilot, the Board will continue to retain
visual flight rules with whatever refine-
ments circumstances and the state of

the art permit, The necessity for this
position has been agreed by all major
users of the airspace, both civil and
military,

From a review of the operating
procedures used at Nellis and all the
evidence and testimony obtained during
the investigation, the Board views criti-
cally some of the procedures which relate
to this accident. Generally, the policies
and procedures indicate full cognizance
of the collision hazards inherent in the
particular training performed and equip-
ment flown. Air Force Regulation 55-19
contains numerous provisions in this
regard, Through establishment of the local
flying area and mission subdivisions,
arrival and departure corridors, sched-
uling and altitude requirements, an
effective segregation of aircraft operations
is facilitated in most of the training phases.

It is the Board's view, however, that
in the instrument training phase and in
particular the VFR practice KRAM pene-
trations, insufficient attention was given
the segregation of military training
operations from other users of the airway.
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It is apparent that simulated instrument
approaches must be practiced and must
utilize radio facilities which, in most
cases, are located to form the airway
structure, Nevertheless, penetration
procedures intended for training manoeu-
vres to be flown mostly in VFR weather
conditions should be those which create
the least collision exposure, The KRAM

penetration selected in this case, however,

required a flight course which was almost
wholly on Victor Airway 8 where most
air traffic could reasonably be expected.
The Board is of the opinion that, when
it was determined no cutlying facility
could be established or used as provided
in AFR 55-19, it was incumbent upon
the military to establish procedures
providing minimum collision exposure
according to the intent of this require-
ment, The KRAM penetration did not
fulfil this obligation.

The Board is well aware of the
importance of the military mission, and
there is no question as to the military
right to use controlled airspace. Although
such airspace is frequently described as
"civil airways', except for portions
specifically reserved, all airspace is
open to all users, civil, and military.
The Board requires that users must
operate in accordance with the rules
governing the airspace and expects such
airspace to be used in @ manner which
takes fullest account of limitations of
pilot capacity to maintain visual sepa-
ration and which provide the best envi-
ronment for visual separation,

In view of testimony of CAA
witnesses, there is no doubt that the
Adminigtrator was cognizant of the extent
and nature of the training activities at
Nellis Air Force Base, The penetration
agreement was approved by personnel
of CAA and it was known by the nature
of the training mission that the proce~-
dures agreed upon would be used prima-
rily during VFR weather conditions for
training, The CAA was also fully aware
that the procedures,; of necessity, had

been established on the navigational aids

in the Las Vegas terminal area where
several airways intersect and over which
there is considerable traffic flow,. Further-
more, the CAA was aware of the difficulty
in maintaining visual separation created
by the speed and rate of descent of the
F<100 series aircraft,

The Board believes that the CAA
exercised poor judgment in failing to take
any action with respect to conditions that
existed on the airway structure which
impaired visual collision avoidance and
created unnecessary collision exposure,
When the CAA agreed that the penetrations
were necessary to the Nellis Training-
Program and that they would be established
in the Las Vegas terminal area,
it was reasonable to expect that the CAA
would have made certain that such proce-
dures would create minimum conflict
with other traffic on the airways when
used as a VFR procedure, As pointed out,
Section 60, 46 of the Civil Air Regulations
is part of the instrument rules and,
therefore, the CAA is not required by this
regulation to consider VFR use of the
penetration procedure as a factor for
approval, However, the absence of such
regulatory responsibility in this instance
does not, in our opinion, excuse the Admi-
nistrator for failing to take some action
to reduce a know collision exposure in
vigual flight conditions.

Under Title III of the Civil Aero-
nautics Act the Administrator is directed,
among other things, to encourage and
foster the development of civil aero-
nautics and air comunerce; to designate
civil airways and to acquire, establish,
operate and maintain air navigation facil-
ities along such civil airways and at
landing areas; and to make provision for
the control and protection of air traffic
moving in air commerce, The Adminis-
trator in performing these functions is
directed by Section 2 of the Actto regulate
air commerce "in such manner as to best
promote its development and safety "
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We do not feel this was done in this
case, The record is clear that the Admin-
istrator was cognizant of the extent and
nature of the training activities at Nellis
Air Force Base and that the penetration
procedures approved by him would be
used primarily during VFR weather
conditions for training. Yet, no action
of any kind was taken by the Adminis-
trator, even after he had received com-
plaints from United Air Lines. The
record shows that the Administrator did
not approach the Military in an effort to
reach a voluntary agreement to alleviate
the situation, nor was any attempt made
to relocate the airway or to provide addi-
tional facilities for the jet penetration
procedures, It was not until after the
accident that a joint CAA-Military survey
team was created to review Military
activities throughout the country and to
reexamine the jet penetration procedures
used by Nellis Air Force Base, The
Board recognizes the possibility that
voluntary action by the Administrator
might have met with resistance on the
part of the Military, The fact remains,
however, that no attempt at voluntary
action was taken by the Administrator,
nor did he advise the Board that he
deemed himself powerless to act and,
therefore, that regulatory action was
required by the Board.

The Administrator, with his large
staff of safety technicians stationed
throughout the country, is familiar with
all of the .safety aspects of civil aviation
as problems arise on the local level and
therefore, has a working knowledge of
these problems on a day-to-day basis,
The Board believes that where the
Administrator is aware of the existence
of a potentially unsafe situation in which
he believes himself powerless to act,
he should immediately bring this to the
attention of the Board, The Adminis-
trator 's statutory duty under Section 301
of the Act to "cooperate with the Board
in the administration and enforcement
of this Act' clearly requires him to bring

such matters to the Board's attention,
This was not done,

Many of the actions initiated by the
CAA and operational procedures effected
by Nellis following the accident could
reasonably have been taken before-it
occurred. The record indicates that when
United Air Lines reported '"near misses"
on the airways near Las Vegas there were
conferences but no other indicated correc-
tive measures, It is the Board's conclu-
sion that the ingidents showed the need
for and should have furnished the impetus
for some of the later steps. All of the
actions, in essence, reduce the c¢ollision
exposure, take greater cognizance of
other users, and utilize as much IFR Air
Traffic Control service as can be obtained.

The testimony of various witnesses
indicated that United Air Lines was aware
of the general flying activity from Nellis
Air Force Base., It was indicated that the
company knew there was extensive flying
training from the Base and that F-100
series aircraft were being used, It is
also reasonable to assume that United
knew that jet penetrations would be flown
and this activity would normally involve
some use of the established navigational
aids. Nevertheless, the Board does not
believe that from this information United
should have suspected that'the KRAM
penetration with its unwarranted collision
exposure would be selected and used
regularly and frequently as a VFR training
manoeuvre,

United had experienced numerous
"near miss' incidents on the airway in
the vicinity of Las Vegas, These,
according to the United operations man-
ager, were of majcr concern to United
and were promptly reported to the CAA,
The Board believes that United's action
was proper and it was reasonable for the
company to expect that appropriate
corrective action would be taken by the
CAA. '
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Probable Cause Force Base and the Civil Aeronautics
Administration to take every measure to
The probable cause of this collision reduce a known collision exposure,

was a high rate of near head-on closure
at high altitude; human and cockpit limi-
tations; and thie failure of Nellis Air

ICAO Ref: AR/534
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No, 28

British European Airways Corporation, Vickers-Armstrongs Viscount, 802, G-AQRC,

accident nr.

law Farm, Tarbolton, Ayrshire, Scotland, on 28 April 1958.

Report

No.C.679-C.A.D. 154, released by the Ministry ol Iransportand Civil Aviation (UK)

Circumstances

The accident occurred at 2208
hours during an unscheduled flight from
London to Prestwick where the aircraft
was to pick up passengers for BOAC under
s charter arrangement and fly them to
London. The aircraft took off at 2042
hours GMT from London Airport, cruised
on the Airways at 18 500 ft and then com-
menced the descent to Prestwick with an
initial clearance to 8 500 ft, Within a few
minutesthe clearance wasamendedtocross
the Prestwick radio beacon at 4 000 ft,
The descent appeared to the pilots to
be normal until the aircraft struck the
ground close to the site of the beacon very
shortly after the captain had reported
passing 11 000 ft in the holding pattern,
The aircraft slid along the ground for 400
yards, and fire broke out in the starboard
wing, Of the five crew aboard the aircraft
three were seriously injured.

Investigation and Evidence

Crew Information

The captain held a valid Air Line
Transport Pilot's Licence with an Instru=-
ment Rating and an endor sement in Groupl
for Viscount aircraft. At the time of the
accident he had completed 10 135 hours fly-
ing, of which over 9 000 were in command
and 766 were on the Viscount Type 802,
His records show his instrument fly-
ing, drills and procedures to have been
of & high standard but there were com-
ments on record that his reaction was
somewhat slower than in the majority of
airline captains and that he has a tendency
to try to do too much. Again from the re-
cords it seems that the captain had some
difficulty in co-ordinating his duties when
on conversion training to the Viscount 802,
hich has been operated by a crew of two

pilots since its introduction, and he had to
be given an extension of the normal train-
ing period in conseguence,

The first officer also held a valid
Air Line Trarsport Pileot's Licence with
an Instrument Rating and an endorsement
in Group 1 for Viscount aircraft. At the
time of the accident he had flown a total
of 5 260 hours of which 544 were on the
Viscount Type 802. ' His records with the
Corporation show that his duties as a first
officer were usually carried out compe-~
tently and conscientiously, but there are
entries which draw attention to a certain
slowness and lack of self-confidence. At
the end of his Viscount 802 conversion
course, with which he had had some dif-
ficulty, it was said that in view of the
amount of time and work taken to achieve
an acceptable standard, he would require
regular practice to maintain that standard.

The Captain's Statement
v

"The clearance to descend came
through just before 2153 and I throttled
back to begin a standard descent from
18 500 ft. At 2154, Scottish Airways
passed me the 2150 Prestwick weather,
which put the cloud base below the criti-
cal height shown in the Operations Manual.
On hearing this, I gave Airways my inten-
tions, Initial clearance had beento 8500 ft
and this was changed at 2156 to 4 000 ft
or above at the Prestwick Beacon (GJR).

I called passing New Galloway at 2157,
gave an ETA for GJR of 2204 and gave my
altitude as 13 000 ft. I do not remember
this now, but believe that the altitude given
rmust have been accurate, I was cleared
then to Prestwick Approach.

Before calling Prestwick Approach,
I gave the first officer instructions for the
over shoot should we have to do one.
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Before leaving London Airport I had

told him that we would not do a moni-
tored approach at Prestwick. I then
called the Approach, giving them my
intentions, ETA at GJR, and my

neight as 11 000 ft descending to

1 000 ft. They repeated the 2150

weather and gave me the airfield QFE
and QNH, but because I had already

had the weather, 1 only noted the QFE,
because it is my own practice to com-
pare QFE on my altirneter with the

Zone QNH (not the airfield QNH) on

the other. There were then further
exchanges between us on the R/T at

the end of which (2201-1/2 approx.) there
was a ‘'short period of silence. I believe
that it was during this period that I asked
the first officer to get on with the initial
checks, and towards the end of the period
that I thought of checking one altimeter
against the other. I think I said to the
first officer '"We may as well check the
altimeters now', or words to that effect.
As ] did so, I set the QFE on mine and
added to the first officer 'What's your
reading?'. I distinctly remember answer-
ing his reply by '‘No, not that - what is the
difference? It should be about 80 ft.' 1
was then looking on the let-down sheet for
the airfield elevation when Prestwick Direc
tor transmitted to me just after 2203 and
interrupted me. When I passed my alti-
tude as 'fourteen point five', I believe that
I gave it, certainly not by looking at my
own altimeter (because it was on QFE),
but rather as a result of my exchanges
with the first officer a few seconds earlier,
together with a glance across at his alti-
meter, which was still on Zone QNH, and
which 1 remember reading as 14 300 ft.

I believe that the first officer replied to my
initial question by giving the altitude shown
on his altimeter, and I think he probably
said ‘14, 500'. I know that as soon as I had
got out of the aircraft a few minutes later,
I knew what had caused the accident and 1
put the source of the error at this moment.
Prestwick Director's reply of '‘You are too
high for me at the moment' could have done
nothing but confirm the error in my mind,
even though I know now that the radar opera-
tor was basing his remark only on what 1

had just told him, As I was looking at the
let-down sheet on my knee to check the

80 ft, the red ADF needle {on GJR) started
to go round, and 1 disengaged the auto-pilot,
set the required heading on the Smith's Sys~
tem, put the aircraft into a left turn; and
turned the selector to 'Radio Off' to discon-
nect the 1LS from the Smith's System, 1
called the Approach in the turn, giving an
altitude of 12 500 ft, which I can only have
read from my own altimeter. As soon as I
had reached the heading of 075°, I selected
43% of flap with the intention of increasing
the rate of descent. After a one minute leg
I turned back to regain the beacon. During
this turn I must have sent my last height

of 11 000 ft and just after completing the
turn, we must have struck the ground,
although I do not remember the impact, ™

The B.E.A. Monitored Approach System

This system was adopted as a
"standard procedure" in B.E. A, as from
15 November 1956 "in the interests of
safety andrefficiency". It was felt that the
problem of errors in the control cabin which
were due to a lack of effective checkirg and
cross-checking of all vital actions, together
with an unsuitable distribution of duties be-
tween the two pilots, could best be solved
by the Monitored Approach System, using
the first officer to fly on instruments from
the start of the descent until the captain
was ready to take over and land. 1In this
systerri, the first officer would be free to
concentrate on flying the aircraft accu-~
rately, whilst the captain monitored and
directed his flying, communicated with ATC
and was free to control every situation as it
arose. By such means the workload would
be more evenly distributed between the two
pilots, who must in consequence be more
efficient individually and as a team, and the
strain and fatigue on the captain would be
reduced.

It was recognized that the system
demanded a high degree of confiderice from
the captain in the skill and capability of his
first officer, together with a high degree of
understanding and co-operation between
captain and co-pilot to avoid possible
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mistakes and also that rigid adherence to
correct procedures would be of paramount
importance. Having a standard procedure
was stressed as being particularly valua-
ble in helping the captain and fir st officer
to work as a team even though they may
niot have previously flown together.

Although on the subject flight the
captain was not manually flying the air-
craft because the auto-pilot was engaged,
he was controlling the descent and moni-
toring his instruments. On top of this he
was doing all the R/T (the exchanges on
which occupied about 4-1/2 minutes of the
12 minutes between the start of the des-
cent and Prestwick Beacon), writing down
the weather reports, studying the approach
and overshoot procedures, briefing the
first officer on a possible overshoot,
attending to descent and initial approach
drills and checking the altimeters., There
seems little doubt that in so doing he over-
loaded himself to an extent that made pos-
sible the mhental loss of the descent se-
quence.

The B,.E.A. Monitored Approach
System was not being used, although the
instructions issued to flying staff suggest
that it should have been. In his statement
the captain said that he did not use it be-
cause he had never met the first officer
before and because the first officer said
he had not been to Prestwick since the war,
He also gave it as his opinion that use of
the system would most probably have in-
creased his workload because he would
have had the additional duties of reading
check lists and tuning beacons,

Although the captain was within
his rights in making this decision; never-
theless, it would appear probable that had
he used the Monitored Approach System
and followed the standard drills and pro-
¢edures, or had he substituted some other
procedure which made full use of his
first officer, the altimeter reading error,
if made at all, might then have been
quickly noticed.,

The B.E.A. Operations Manual
requires the first officer to carry out all
aircraft drills and to repeat each item
verbally to the captain as it is completed.
Had this been done on this occasion it is
difficult to see how the confusion over the
altimeter checking mentioned in the cap-
tain's statement could have occurred.
Furthermore, the airfield elevation for
which the captaih says he was looking on
the Prestwick let-down sheet had just
been given to him on R/T as 64 ft, to-
gether with the QFE and QNH settings.

Observations

Calculations based on time and
rate of descent confirm that when the cap-
tain read the altimeter between 2203 and
2204 hrs the aircraft was at 4 500 ft, not
at 14 500 as he reported. He, therefore,
failed to notice the position of the 10 000-
foot pointer as he looked across at the
fir st officer's altimeter. He subsequently
perpetuated this initial error when reading
his own altimeter at 2 500 and 1 000 ft
when he gave his altitude as 12 500 and
11 000 ft respectively.

The captain had calculated the
time for commencement of descent on the
basis of a rate of 1 500 ft per minute and
with the deliberate intention of not being
too high on arrival at GJR beacon. He
began the descent at the time planned and
the descent was made as intended without
interruption. Despite these facts, he ac-
cepted his height without any misgiving as
12 500 ft when he reached GJR.

The presentation afforded by
pressure altimeters having three pointers
is not always conducive to rapid and ac-
curate reading especially in regard to the
10 000-foot pointer which can be over-
looked or obscured, particularly at night.
The possibility of ambiguous presentation
with consequent wrong reading has been
well known and there is constant endeavour
to produce something better. The altime-
ter fitted in the Viscount 802 was taken to
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be a marked improvement on that fitted
in the Type 701 in that it made a much
clearer distinction between the three
pointers.

The fourth item for the descent
checks on the B, E. A, Viscount 802 Drill
Card reads, '""Spill Valves: OPEN as
neceéssary - one at 15 000 {t, second at
8 000 {ft."' The pressurization spill valve
operating switches are normally moved
by the co-pilot. As the first officer had
apparently opened the first, he must have
realized that he had passed 15 000 ft.

It is difficult to reconcile this with his
recollection that he '""was never conscious
of being at any precise altitude, but only
of descending."

During the descent from New
Galloway the first officer seems to have
spent too much of the available time try-
ing to tune the PN Beacon. As thé main
Prestwick Beacon (GJR) had already been
tuned satisfactorily on the other ADF set;
as GCA was available to monitor their ILS
approach; as the Decca Flight L.og was work-
ing satisfactorily; and as the PN Beacon
was only a short-range locator, this
continued effort was unnecessary and was
undoubtedly detrimental to his vital duties
of monitoring the instruments and the
R/T conversations.

ICAO Ref:y AR/567T

The first height reported by the
aircraft to the Prestwick Approach Con-
troller was 11 000 ft. Because of the nor-
mal change of frequency he had not heard
the previous call passing 13 000 ft neither
did he know at what time the descent had
commenced, Whnen therefore the aircraft,
some five minutes later, reported itself
at 14 500 ft, he at once noticed the discrep-
ancy. Although there was no conflicting
traffic, he spoke to the GCA Controller,
who was working the aircraft at the time,
and asked him to request its altitude.
Before the GCA Controller could do so,
however, the aircraft reported itself over
the GJR Beacon at 12 500 ft. This was re-
ceived about 90 seconds after the 14 500 ft
report and effectively dispelled from the
Controller's mind any rmomentary doubts
as to the aircraft's altitude.

Probable Cause

The captain flew the aircraft into
the ground during the descent to Prestwick
after misreading the altimeter by 10 000 f{t.
Whilst a somewhat ambiguous presentation
of height on the pressure altimeter may
have initiated this misreading, a lack of co-
operation between the captain and first offi-
cer and a lack of alertness on the part of the
first officer were the main contributory fac~
tors,
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No. 29

Wheeler Airlines Limited, Douslas DC-3, CF-DME, collided with snow=-covered

mountain top at 72°457 North, 847257 West on 14 May 1958

Report released

by the Department of Transport, Canada.

Serial No. 58-7.

Circumstances

At about 1000 hours the aircrafttook
off from a DEWline site on a non-sched-
uled flight to Arctic Bay, N.W.T., witha
¢rew of two, two cargo handlers and a
mixed cargo of freight,

The flight, which was conducted
under VER at an altitude of 3 000 ft, was
routine until about 65 miles south of
Arctic Bay. The aircraft then encoun-
tered a scattered to broken cloud or ice
fog condition and the flight continued for
about ten minutes without reference tothe
ground, at which time it collided with a
snow-covered mountain top (higher than
2 800 ft), became airborne momentarily
with the engines on fire, and then crashed
to the ground and burned. The four occu-
pants of the aircraft were seriously in-
jured.

Inve stigation and Evidence

The pilot had a total of approxi-
mately 5 500 hours of flying experience,
of which about 2 000 hours had been on
Douglas DC-3 type aircraft and about 180
hours had been flown during the 90 days
prior to the accident.

The co-pilot had a total of 2 760
hours of flying experience.

The map of the area used by the crew
¢ontained a printed note in which it stated
that the highest elevation was unknown and
that from sources available, the elevations
ranged from sea level to about 6 000 ft.

The only '""spot heights' shown on the map
within a circle of radius 30 nautical miles
centred at the scene of the accident are

1 600, 1 800 and 2 200 ft. The altitude of
the accident site, according to the altim-

eter of another aircraft, is 2 865 ft ASL,

Weather reporting and forecast
information in the area of the accident is
meagre., The aviation forecast issued by
the Edmonton District Aviation Forecast
Office for the period 0800 hours to 2000
hours on 14 May, for the northern Somerset
and Resolute Regions indicated thatan
active low pressure area was situated
100 miles southeast of Chesterfield Inlet
and was moving to bé southeast of Coral
Harbour by 2000 hours. This weather sys-
tem was expected to give scattered variable
to broken cloud conditions at 1 500 ft with
the tops at 3 000 ft in the Northern Somerset
and Resolute Regions. '

The terminal forecast for Arctic Bay
ftom 0700 hqurs to 1900 hours, indicated
that cloud conditions varying between bro-
ken and scattered could be expected at
2 000 ft with an overcast at 9 000 ft; the
visibility was expected to be occasionally
3 miles in snow. The pilot stated that the
weather forecast obtained from Edmonton
(via Frobisher) was, '"10 000 ft scattered
to broken, visibility ten miles for the
Arctic Bay area',

A broken stratus cloud layer with its
base at about 900 ft and top at about 1 400
ft was encountered by the flight in the Fox
area, This condition persisted until the
aircraft was about 20 minutes north of Fox.
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The weather then cleared and remained
clear until a position about 60 miles south
of Arctic Bay was reached when partial
and then complete instrument flightbecame
necessary in what was described by the
pilotasan,..,
While light and occasionally moderate,
rime icing in clouds was forecast; this was
not considered to have been a factor in the
accident.

ICAO Ref: AIG/ACC/REP/GEN/No. 1

ice crystal fog condition".

Probable Cause

The aircraft struck the ground while
the pilot was flying on instruments in cloud
in an area in which the height of the ground
was uncertain,
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No. 30

Pakistan International Airlines Corporation, Convair 240-7, AP-AEH,

accident near the western boundary of Delhi Airport (Palam), India,

on 15 May 1958,

Report released by the Civil Aviation Department,

Government of India, on 8 August 1958.

Circumstances

The aircraft, which was operating
PIA Flight No. PK 205 (scheduled) from
Delhi to Karachi, with 6 crew and
32 passengers, crashed soon after getting
airborne from Palam aerodrome. Fatal
injuries were sustained by 4 members of
the crew, 17 passengers and 2 others who
were in the vicinity of the crash. Nine
passengers and one other were seriously
injured. The aircraft was destroyed by
impact and fire,

Investigation and Evidence

The Flight

The aircraft had landed at Palam
at 1902 hours following an uneventful flight
from Karachi. A thorough service check
was carried out, and it was refuelled and
loaded for the return flight to Karachi.

The total take-off weight indicated
on the load sheet was 41 589 lbs. The
investigation revealed an error in the
empty weight of the aircraft and the actual
gross take~off weight was determined to
be 41 319 1bs, which is 1 181 lbs less than
the maximum permissible all-up weight.

AtZ2018 hours the aircraft commenced
its take-off run and was airborne at the
latter half of the runway, Soon afterwards
flames were observed at the western
boundary of the airfield, The ¢rash crew
chief had watched the aircraft take-off,

He saw the aircraft becoming airborneand
then climbing to a height estimated by him
to be 50 ft, He then noticed the landing
lights pointing downwards and the aircraft
losing height, He feared that a ¢rash was
imminent and immediately instructed the

crew to proceed in that direction, At about
this time the crash siren was sounded,

The crash tender reached the site of the
accident in about 7 to 8 minutes by which
time the fire had reached large proportions.

Evidence of witnesses atthe aerodrome

The following statement was made
by a senior station officer of an inter-
national airline who witnessed the take-off:

"The aircraft take-off on runway 27
appeared perfectly normal taking into
consideration the knowledge that it was
well loaded, At roughly 2/3 to 3/4 of the
length of the runway the aircraft became
airborne and by means of its tail light I
was able to follow its flight path and again
taking into consideration the fact that the
aircraft was well loaded, the initial climb
seemed perfectly normal. At whatappeared
to be a height of roughly 20Q ft the aircraft
appeared to level out. For afew moments
I thought it was an optical illusion but a
couple of seconds later it was guite obvious
the aircraft was descending. There was a
momentary blackout caused by some trees
obstructing my view as the aircraft dis-
appeared behind them. But within two
seconds a huge ball of fire appeared
followed by a muffled "Woof'', I had the
impression that the flight path of the air-
craft from the point of take-off to the point
of impact described was rather a flat
parabolic arec. From the time I picked up
the tail light of the aircraftas it moved
down the runway on its take-off run until
the moment or two when I lost sight of thut
before impact I saw nothing whatsoever to
suggest that the aircraft was on fire neither
did I hear any other sound which would
suggest that the aircraft was notexecuting
a normal take-off,"
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Statements of Survivors

Y, .. Almost at the last moment, how-
ever, we became airborne, I remember
seeing the black and white stripesmarking
the end of the runway below a second or
two after we had lifted. Thenthe headlamps
were switched off.™

"The aircraft climbed sharply for a
tew seconds then abruptly levelled out{far
sooner than 1 expected) and began to point,
as it seemed to me, slightly downwards.

I remember, in my astonishment com-
menting on this to my neighbour. I
concluded at once that the pilot had decided
to make a forced landing and loocked out of
the window expecting to see the headlamps
switched on again immediately., The air-
craft, however, continued to fly through
the darkness in apparently normal fashion,
except for a slight slant to the port side
and I had just begun to tell myself that my
fears must be groundless, when the impact
oc¢curred, "

"1 wish to state categorically thatat
no time did any sparks emerge from the
port engine, nor was thére any explosion
or fire while in the air."

The statements of most of the pas-~
sengers who appeared to have a clear
recollection of the events preceding the
cragh were substantially the same
enxcepting that they had not experienced
any change in attitude of the aircraft after
getting airborne.

Technical exam:nation of the wreckage

The wreckage trail commenced
720 ft from the end of the runway and
325 ft to the left of the extended centreline
of the runway. The trail when extended
backwards intérsected the centreline of
the runwav at an angle of 11°,

The aircraft struck the ground at a
shallow nose-down angle with the port
wing slightly low.

Both the propellers were in fine
pitch and were rotating at an equally high
speed considered to be equivalent to the
take-off rpm at the time of the firstimpact
with the ground.

The engines were developing sub-
stantial power at the time of the crash,
and the flaps were 5° down. The noseand
port landing gears having completed re-
traction were locked in the "up'" positions.
The starboard landing gear was riotlocked -
being still in the process of retraction.

All gyro-driven instruments were
uncaged.

Landing lights were in the retracted
position,

There was no evidence of any pre-
crash explosion or fire, or malfunctioning
of the aircraft prior to the crash.

The aircraft had flown a total of
12 668 hours since manufacture and
452 hours since the last major overhaul.

The Pilot

At the time of the accident the captain
had flown 4 775 hours. His total flying
experience on Convair aircraft was
324 hours as first officer and 65 hours as
captain of which 53 hours were by day and
13 hours by night. Since obtaining his
command, he had operated six nightflights
prior to the flight resulting in the accident,
This was his first night flight involving a
take-oif from Palam in command of
Convair aircraft,

The captain was properly qualified
and licensed to undertake the duties
expected of him as a commander on
Convair aircraft. He, however, had not
acquired much experience as a captain
on this type of aircraft. He had obtained
his command on 2 April 1958, He had,
however, adequate instrument and night
flying experience as a commander on DC-3
aircraft.
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Medical Fitness of the Pilot

The stewardess stated that when she
saw the captain sitting by himself in the
Palam restaurant before the commence-
ment of the flight he did not appear to be
looking too well, The steward who later
on joined the captain stated that the
captain had told him that he was not
feeling too well. On the captain's request
he felt his pulse and considered it to be
normal. The senior traffic assistant of
PIAC stated, however, that he '"looked
hale and hearty".

The captain's widow stated that on
14 May, he was scheduled to go on a
flight, but returned at about 1800 hours
as the flight was cancelled due to bad
weather. He did not have his dinner and
complained that he was not feeling well.
He was running a temperature and was
restless throughout the night. The
following morning he also complained of
not feeling well and did not have any
breakfast. He left for the airport after
taking only''lassi'.* Before leaving he
said that as he was not feeling well, he
would have "khichri" *# only for his meal
at night. The widow stated that her
husband's relations with the first officer
were strained. The captain, onreporting
at the Karachi Airport, told the flight
dispatcher of PIAC that "he was feeling
feverish or perhaps unwell'. He was
advised to consult the Corporation's
doctor. The doctor took his temperature
and on finding it to be 98° F advised him
that it was normal, The doctor also found
his pulse, throat, heart and lungs to be
normal. The captain is then reported to
have said that as he had no fever he would
fly.

The captain's airline transport pilot
licence was due to expire on 20 May 1958,
He had been told by PIAC to present him-

self formedical examinationon 15 May 1958,

However, he did not report for the exami-
nation as he was detailed for this flight,

The Committee did not consider them-
selves competent to comment on the medicai
fitness of the captain for the purpose of this
flight. There is no doubt, however, that he
was quite worried about his state of health
before leaving Karachi and while he was at
Palam. From the aspect of flying fatigue,
however, the Committee was satisfied that
he had had adequate rest not having flown
on the day preceding the accident. He had
flown a total of 18 hrs 35 miinutes during
the preceding seven days and 112 hrs
25 minutes during the preceding 30 consecu-
tive days.

Criticism of Fire Fighting and Rescue Action

The fire fighting and rescue action
was the subject of criticism of some sur-
vivors. Briefly, the comments were made
in respect of the inadequacy of the equip-
ment, the way it was handled and theabsence
of lighting during fire fighting and rescue
operations.

There are normally two crash tenders
available at Palam, a "Pyrene'" and a "Sun"
crash tender. Of these, the "Pyrene' crash
tender was unserviceable that day and the
"Sun'" crash tender was manned by four
individuals asagainstthe normal complement
of five. On noting that a crash wasimmi-
nient, the crash crew chief immediately
instructed the driver of the "Sun" crash
tender to proceed to the site. Considering
the difficulties of the terrain, the crash
tender reached the site quite expeditiously.
A runway controller also soon reached the
site to assist in the firefighting. Although
the fire had reached rather large propor-
tions by that time, there is some evidence
that the rear section of the passengers
cabin was still comparatively free of flames.
The crash tender commenced fire fighting
action immediately, but in the earlier
stages a branch line burst. The foam supply
to the branch lines was shut off and the
foam was thereafter delivered from the
monitor. This, however, caused some
delay during which the fire continued to

*a sweet drink, the principal ingredient of which is buttermilk.

*% fried rice with split peas.
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spread. The foam stream from the monitor
was not fully effective as the crash tender
was located at some distance away from
the wreckage. The tender was, therefore,
moved forward and fire fighting action
resumed, The statement of a passenger
that the handling of the crash tender was
defective and caused delay has not been
substantiated by other evidence. The
squipment was at this stage handled by the
driver and the chief of the crash crew as
only the monitor was in action. The
remaining two crew members were in the
meantime helping in the rescue work. The
total quantity of water was exhausted
without the firé being brought under
zontrol. The 35 gallons of foam compound
that still remained in the tender could not,
*herefore, be utilized as replenishment

»f the water was not possible in the
zbsence ¢f a separate trailer, statictanks
or hydrants.

The Committee appreciated the
difficulties of daviation authorities in
dealing with the complex problems of fire
fighting. They, nevertheless; recom-
mended that the fire fighting equipment
and crew at Palam, an international air-
port, should beaugmented.

The Committe also recommended
that fire fighting equipment located at
alam should include adequate provision
“sr lighting a crash area,

Comments on the Evidence

There have been a number of acci~
dents where aircraft were airborne nor-
mally at night but soon afterwards lost
height and flew into the sea or the ground.
A common factor ir these accidents was
that the night take-offs were all under
fully instrument conditions, there being
no moonlight or carpet of ground lights.
Suth accidents have been the subject of
study by the Royal Aircraft Establishment,
Royal Australian Air Force and Flight
Safety Foundation (USA).

1ICAQO Ref: AR/57C

In accidents under these ¢ircum-
stances; there is a possibility of the pilot
experiencing a sensation that the aircraft
is climbing when it is in fact losing height,
if there is no visible horizon to provide a
visual reference to the attitude of the air-
craft. This is due to the fact that for a
short time after take-off the aircraft
continues to accelerate and the pilot expe-
riences a backward inertia which gives
him the impression that the aircraftis
climbing. Once the aircraft starts to lose
height it keeps on accelerating so perpetu-
ating the illusion that it is still climbing.
The Royal Air Force carried out flight
tests with blindfolded pilots acting as.
observers, These tests established tha*
as the aircraft continued to accelerate
after take-offs, a turn and a dive could
develop without any change in attitude
being felt by the observer who thought that
the aircraft was climbing normally.

In this particular case the take-off
was on a mbonless night from runway 27
at Palam. The direction of take-off was
away from a built-up area, the visibility
being 1-1/2 nautical miles due to dust haze.
After becoming airborne there was nothing
which could have given the pilot a natural
horizon. 1In case the pilot was not fully on
instruments, the sensation caused by the
acceleration could have led him to lower
the nose thus permitting the aircraft to
enter into a shallow dive,

Probable Cause

The captain did not properly observe
and interpret his flight instruments and
thus inadvertently permitted the aircraft
to descend to the ground immediately after
a night take-off during which no visual
reference ‘was possible. A contributory
factor may have been the slow reactions
of the captain due to his state of health.
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No. 31

Capital Airlines, Inc., Viscount, N 7410 and Maryland Air National Guard, T-33,

35966, collided in mid-air about 4 miles east-northeast of Brunswick,

Maryland, on 20 May 1958,

Civil Aeronautics Board (USA) Aircraft

Accident Report, File No. 1-0074, released 9 January 1959,

Circumstances

The collision occurred at approxi-
mately 1129 hours eastern daylight time
at an altitude of about 8 000 ft on Victor
Airway 44 while the Viscount was de-
scending en route from Pittsburgh to
Baltimore~Friendship Airport. It was
operating on an instrument flight rules
flight plan but in visual flight rules
weather conditions. The T-33 pilot was
on a VFR proficiency flight from Martin
Airport, Baltimore, Maryland, Just
before the collision the aircraft were
observed in the area west of Brunswick
flying parallel easterly courses with the
T -33 some distance behind and to the left
of the Viscount, The T-33 quickly over-
took the Viscount and made a gentle right
turn, during which it struck the forward
left side of the fuselage of the Viscount,
Seven passengers and the crew of four
.aboard the Viscount were killed. A pas-
senger in the T-33 was killed but the pilot,
although severely burned, parachuted
safely. Both aircraft were totally de-
stroyed by inflight collision, ground
impact, and the ensuing fire,

Investigation and Evidence

The T-33 took off from runway 14
at 1107. The flight proceeded southward
climbing to 3 000 ft. The captain said
the weather briefing he had received prior
to take-off indicated there would be an
overcast at 5 500 ft in the Baltimore area,.
He continued south to about Gibson Island,
Maryland, on Chesapeake Bay, keeping
below the overcast, and then turned to a
westerly heading, passing north of
Washington and south of Friendship
Airport to Leesburg, Virginia. He could
not recall his various altitudes, headings,

or speeds because he was not flying a
constant course. He said it was not
uncommon for these to vary considerably
on a VFR flight. The clouds in the
Washington area were about 10 000 ft and
he climbed at one time to about 9 000 ft
between Washington and Leesburg. From
Leesburg, he proceeded up the Potomac
River to Harper's Ferry, West Virginia.
He remembered descending from 8 000

to 5 000 ft just prior to reaching Harper's
Ferry. He also remembered that he had
selected 85 per cent rpm but could not
recall his airspeed. He said that he made
a left turn from Harper's Ferry at 5 000 ft
and picked up an easterly heading, intending
to proceed to Baltimore via the Frederick,
Maryland area. According to the captain,
after straightening out on this course, he
began a slow climb, still maintaining

85 per cent rpm. He did not know his
airspeed or rate of climb but did recall
seeing the altimeter indicaiing 8 000 ft.
At this point he said, he thought the air-
craft exploded. It was not until he had
been taken to a hospital that he learned
that his aircraft had been involved in a
collision.

Throughout the flight he had main~
tained a constant lookout for other aircraft;
the windshield and canopy of the T-33 were
¢lean and no distraction or cockpit duties
had interfered with his loockout prior to
the accident.

The Viscount was on a regular flight
from Chicago, Illinois to Baltimore,
Maryland, with one en route stop at
Pittsburgh, Pennsylvania. An IFR flight
plan had been filed and clearance obtained
to cruise at 11 000 ft to Millsboro inter-
section, thence to Baltimore via Victor
Airways 92 and 44, At 1115, when crossing
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Grantsville intersection on course, the
flight contacted Washington Centre
(Washington Air Route Traffic Control)
reporting its position and estimating
Martinsburg at 1127. At approximately
1124 Centre cleared the flight to the
Lisbon intersection to descend to and
maintain 7 000 ft. At 1126 the aircraft
reported over Martinsburg, leaving

10 000 ft, estimating Baltimore at 1139.
Recordings of the conversation between
Centre and Flight 300 were analysed.
From these it was determined that
approximately 41 seconds after the flight
reported over Martinsburg it was given a
further clearance by the Centre controller
to descend to cross Sugar Loaf inter-
section at 5 000 and to maintain 5 000.
Flight 300 acknowledged this clearance
and reported leaving 9 000 ft. This
transmission was made approximately
48 seconds past 1126 hours and was the
last transmission from the flight.

The Washington Centre cortroller
who was controlling Capital Airlines
Flight 300 stated that at the time the target
was first identified on the radar scope,
Flight 300 was on V-44 proceeding east-
ward and there was noother traffic noted
within 15 miles of it. In addition, no other
target was seen inthe vicinity of Flight 300
at the time of the final radio contact.
He said that a few minutes after the final
transmission, on one sweep of the antenna
he saw a faint return of a target near
CAP 300. On the next sweep the target
had disappeared and the "blip" which was
known to have been the Viscount was
somewhat enlarged. The controller
initiated a call to the flight to determine
its altitude and to advise of possible VFR

traffic but was unable to contact Flight 300.

The target of Capital 300 remained almost
stationary on the scope for about a minute
and then faded. It was determined that
this call was made three minutes and
three seconds after Flight 300 had made
its report over Martinsburg.

The wreckage of both aircraft was
widely scattered over an area of about
onie mile by 1-1/2 miles approximately
4 miles northeast by east of Brunswick.
Although pieces of wreckage from both

aircraft were intermingled over the entire
area, there were concentrations along
separate paths on the ground. Pieces of
the fuselage forward of the wing of the
Viscount were strewn along a path about

4 500 ft long, running roughly west to east.
The remaindér of the aircraft came to
rest about 1 300 ft south of this line of
wreckage. It hit in a nearly level attitude
on a heading of 65 degrees with little
horizontal speed. Impressionsandfurrows
in the ground indicate the aircraft was ina
flat spin to the right at ground impact.

Various pieces of the T~33 fell along
a line about 7 500 ft long which diverged
southeastward from the Viscount wreckage
path, The wreckage path of the T-33 was
on a bearing of approximately 155 degrees
with the more dense portions of wreckage
coming to rest in more southerly positions.

Examination of the Viscount engines
and propellers disclosed no evidence of
operating difficulties prior to impact, The
four engines remnained in their approximate
relative positions to the main wing spar
and all four propellers were tight on their
shafts.

The propeller blades were bent in
various directions and angles. The pitch
changing mechanism in each was in good
condition, The Nos, 1 and 2 propeller
piston positions were 84°20' and 74°30",
respectively, in the feather range. The
Nos. 3 and 4 were positioned at 42°30'
and 41°, respectively., The propeller
control units on the Nos. 1 and 2 were
found in the feather and 1-1/16 inch from
feather position, respectively. The shutoff
cock on the fuel control unit for No. 1
engine was halfway between closed and
feathered position, while that for No. 2
was closed. The control pedestal was
broken free of the cockpit area and found
approximately one fourth of a mile from
the cockpit floor. The positions ofthrotties
on this section of pedestal were found to be
one half open. The positions of the controls
and the Nos, 1 and 2 propellers in the
feather range, are not considered as
reliable evidence of their operational
positions prior to the accident. The
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distortion and mutilation of the engine
control systems, sustained in the collision,
could have repositioned the controls to the
settings found during examination.

All four engines showed similar
damage from ground impact and ground
fire. The engine mount struts were bowed
and the engine mount attachments were
broken. The turbine assemblies were
crushed by the airframe firewall and the
auxiliary gear case.

The T-33 engine struck the ground,
accessory section first, disintegrating
that section as well as the acceéssory drive
and compressor sections. The turbine
buckets were broken from the turbine
wheel but did not indicate evidence of
rotation at ground impact. This was also
true of the vanes of the compressor unit.
All the evidence indicated that the engines
of both aircraft were operating normally
prior to collision.

Maintenance records for both
aircraft indicated they were maintained
in an airworthy condition in accordance
with applicable regulations. There were
no outstanding discrepancies affecting
their airworthiness.

A witness from the General Rules
Division, Bureau of Safety, Civil Aero-
nautics Board stated that Part 60 of the
Civil Air Regulations has been developed
by the Board to govern the operation of
all aircraft, civil and military. There
are two major sets of rules contained in
this part. First, the Visual Flight Rules
which have been developed on the prin-
ciple that when weather conditions are
above certain minima pilots will be able
to see and avoid other aircraft. The
second group of rules governs the opera-
tion of aircraft when weather conditions
are below these minima when it isassumed
pilots will not be able to see and avoid
other aircraft. These rules are known as
Instrument Flight Rules and under them
Air Traffic Control guarantees separation
from other controlled aircraft.

Generally, if there is a ceiling of
less than 1 000 ft or visibility less than
3 miles in controlled airspace, an air-
craft cannot be operated according to VFR.
In addition, an aircraft while operating in
weather conditions above the minimum
may not be flown closer thar 2 000 ft
horizontally, 500 ft vertically underneath,
or 1 000 ft vertically on top of clouds.
If the ceiling or visibility is léss than
these minima, or these minimum dis-
tances from clouds cannot be assured, a
pilot must operate in accordance with
IFR. In addition, a pilot may elect to
conduct his flight in accordance with IFR
even though weather conditions are above
the minima. In this event, because the
weather is above the minimum, other
aircraft can be operated according to
VFR without knowledge of ATC. Under
these circumstances the pilot operating
in accordance with IFR is guaranteed
separation only from other aircraft
similarly operating according to IFR.
He must, therefore, maintain the same
degree of vigilance required during VFR
operations to see and avoid other aircraft.

The witness defined "'positive control’”
as a traffic control which provides separa-
tion between all aircraft notwithstanding
weather conditions. After many months
of study by the Board the initial step for
this control has been taken. The Board
has adopted regulations for positive control
at high altitudes on certain specified routes.
Formerly, the limiting capabilities of air
traffic control facilities have made this
infeasible. Expansion of this programme
will be accomplished as rapidly as
increased air traffic control capabilities
permit, Elsewhere positive control is not
exercised except when the weather
conditions are below VFR minima and
then only in controlled airspace. Pilots
operating VFR in controlled airspace are
required to maintain cruising altitudes in
accordance with those designated for the
particular airway they are using. In
uncontrolled airspace the altitudes are
governed by quadrantal rules, i.e., a
certain altitude designated for a particular
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compass heading. These rules apply only
to an aircraft in level cruising flight and
do not apply to aircraft climbing or
descending.

The witness also testified that the
right-of-way rules which are applicable
in VFR flight are set out in Part 60 of
the Civil Air Regulations which applies
to all types of aircraft operating in
the U.S., civil and military, In addition,
all Air Force aircraift must be operated
in accordance with the provisions of
Air Force Regulation 60. 16, which is
essentially the same as CAR Part 60
but may contain more stringent rules
applicable to some operations. The
witness said the two regulations are not
in conflict but if they were Part 60 would
govern,

A witness for the Civil Aeronautics
Administration testified that the pritnary
purpose of the Air Traffic Control service
is to provide for the safe and efficient
operation of aircraft operating according
to instrument flight rulés. In ¢rder for a
pilot to avail himself of this service he
must first file an instrument flight plan
with an ATC facility. His flight must be
planned within controlled airspace. He
must obtain an air traffic clearance prior
to taking-off and, finally, he must adhere
to the clearance throughout the flight.

The witness said controlled airspace
is norinally that area within airways
structure extending from 700 ft above the
ground upward to infinity. In terminal
areas controlled airspace extends upward
from the ground and is extended laterally
beyond the confines of civil airways. In
addition, all airspace, exclusive of
restricted areas, above 24 000 ft is
controlled airspace. Part 60 of the Civil
Air Regulations delegates to the Adminis-
trator of Civil Aeronautics the responsi-
bility and authority to designate controlled
airspace and when the Administrator has
determined that IFR traffic density
justifies it an airway is designated.
Airways are provided with radio facilities
making it possible to navigate along the

airway by the use of instruments and radio
The airspace over the accident area is
such controlled airspace and is defined as
Victor Airway 44.

CAA maintains an extensive network
of air~ground communications for the
purpose of efficiently controlling IFR
traffic. Washington Centre, which controls
all IFR traffic in a designated area around
Washington; within which the accident
occurred, is equipped with such communi-
cation equipment. All IFR traffic, civil
and military, is handled with this equipment.

The witness stated that Washington
Centre is also equipped with radar which
is used to augment the basic non-radar
system of air traffic control. If the traffic
can be seen and identified on the scope,
control can be exercised by radar. If the
target fades or contact is lost, control
reverts to the basic non-radar system.
He said radar is used in conjunction with
air traffic control services rendered
between Martinsburg and Baltimore.
Radar-assisted air traffic control also
provides pilots with advisories on all
observed targets. This service may be
limited by the radar coverage and volume
of traffic, and workload. In addition,
many pilots do not desire the service and
request that it be withheld.

The witness said that because of the
poor return from a T-33 type aircraft, it
would present a poor target for radar in
the Brunswick area below about 8 000 ft.
The Viscount under the same conditions,
however, being a larger aircraft, presents
a good return and would be readily iden-
tifiable. Because of this uncertain return
from the jet fighter, he doubted that the
faint target seen by the controller was
from the T-33. The enlarged "blip' seen
on the screen may have been but was not
necessarily the collision.

A representative of the Air National
Guard testified at the public hearing. He
said that Martin Airport is located in an
area completely surrounded by controlled
airspace or restricted areas. An area
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roughly 100 miles square has been desig—
nated around the airport as a local flying
area, In it, acrobatic and engineering
flights are conducted off airways but
because of the concentration of airways
in the area all other types of training
flights are of necessity flown in controlled
airspace. Various congested areas,
restricted aredas, and Air Defence Identi-
fication Zones (ADIZ) within the areaare
avoided. The establishment of the local
flying area was coordinated with the
Aberdeen Proving Ground as the ANG is
allowed to use part of this restricted area
for training. Departure and arrival
corridors have been set up through this
area to avoid congested areas and reduce
conflict with other traffic as much as
possible, It was not considered necessary
to issue NOTAMS describing the ANG
activity because of the relatively small
amount of traffic generated at the base -
about 100 flights per week. The squadron
training procedures stress the necessity
and importance of pilot vigilance and that
Civil Air Regulations place the responsi-
bility on the pilot to avoid collision under
VFR conditions.

The witness testified that certain
Standing Operating Procedures (SOP) have
been established in the squadron. These
are operating rules for the squadron and
do not carry the same weight as Air Force
Regulations in that they are written at
squadron level. SOP's covering opera-
tional phases in the squadron are constantly
monitored by the opérations officer and if
it is determined one has been violated
disciplinary measures are taken.

The witness stated that subsequent to
this accident the Air Force accepted
certain voluntary flight restrictions. The
resulting directives are voluminous but
basically the effect is to preclude non -
tactical flying in jet aircraft below
20 000 ft under visual flight rules. They
also direct other similar action be taken
to reduce as much as possible any conflict
with other traffic. These directives again
caution pilots about the provisions of
regulations requiring a constant vigilance

to prevent the recurrence of similar
collisions.

The Capital Airlines training
curriculum was described by a company
official at the public hearing. All new
pilots are given a three-week course of
instructions in Civil Air Regulations,
company policy, and operatisns, as well
as flight and simulator training. Each
pilot is given and required to study two
manuals which include the pertinent Civil
Air Regulations. In addition, all captains
are required, twice yearly, to demonstrate
proficiency in flying as well as knowledge
of Civil Air Regulations, company policies,
and the aircraft in which they are qualified.
In all co-pilot instruction and/or upgrading,
knowledge of Civil Air Regulations must
be demonstrated. "The company also
constantly published operational bulletins
concerning, among other things, airtraffic
control and cockpit vigilance.

The witness said that all Capital
flights in the "Golden Triangle" (an area
bounded by an imaginary line drawn
between New York City, Chicago, Washington
atd back to New York) are operated ac-
cording to IFR above 9 500 ft. Pilots will
not accept VFR on top climbs or descents
above this altitude, nor will they accept
VFR on top in this area, except in emer-
gency. In addition, Capital, since the
accident, has applied this "Golden Triangle"
rule to all its flights. VFR ¢limbs and
descents and VFR flight may be conducted
below 9 500 ft but not above this altitude,

It is company policy that all scheduled
flights be conducted on airwdys or on
approved off-airways routes. Below

12 500 ft on approved off-airways routes
flight may be planned and flown according
to either IFR or VFR, except when weather
conditions permit only instrument flight.
Above 12 500 ft, on approved off-airways
routes, pilots must file an IFR flight plan
but must operate according to VFR.

The witness said that clearing "S"
turns during climbs and descents are not
required by Civil Air Regulations, but the
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pilots are constantly reminded of the need
for keeping alert and vigilant to see other

traffic. In addition, there is contemplated
a policy revision requiring clearing
manoeuvres during descent. The Vno

{velocity normal operation] of the Viscount
is 238 knots indicated and this is the
maximum operating speed permitted in
descent except for emergency. A company
rule states that logbook notations will not
be made during ¢limb or descent or in
congested areas. Capital continuously
conducts flight checks to ensure compliance
«with all regulations and to ensure cockpit
discipline to further safety and efficiency
nf flight,

During the investigation it was
learmed that the T~33 pilot had been
irvolved in two previous collisions and
sre major landing accident. Alsg, the
zo-pilot of the Viscount had been involved
in a collision and one other incident, but
it 15 evident from the nature of these
accidents that they in no way indicate a
lack of training or patterns of behaviour
which are of significance to this investi-
gation.

Analysis

It appears probable to the Board
that the faint return on the radar scope
followed by the enlargement of the Viscount
target seen by the centre controller work-
ing Flight 300 was, in fact, the collision,
No other reasonable explanation can be
advanced 1o account for these observations.
Allowing 10 seconds {one sweep of the
radar antenna’ for the contréller to veriiy
+he target first observed and 8 seconds
for evaluation and initiation of his trans-
mission, it was poseible 1o estimate
closelv the time of the accident. As stated
hefore, the controller's rransmission was
made three minutes and three second:
after Flight 300 had reported over
Martinsburg at 1126, Subtracting the
18 seconds estimated to have elapsed prior
15 the call it is determined the accident
accurred about 2 minutes and 45 seconds
after 1126, As the point of ¢ollision

determined from ground witnesses, was

14 miles from Martinsburg, it was
calculated that the ground speed of the
Viscount was approximately 304 knots.
With corrections for altitude, temperature,
and wind it was further calculated that the
indicated airspeed of the Viscount was
about 235 knots. This speed is approximate
and may vary slightly but it is within the
range of normal operation. Any variation
in this speed would not affect this analysis,
which is based on damage patterns and
which indicates relative motion only
between the two aircraft.

From a study of the inflight damage
to the two aircraft, it was determined
that initial contact between them was when
the nose section of the T-33 right tip tank
struck the left side of the Viscount fuselage
jast ahead of station 132 below the floorline.
Ac a result of this impact the nosge section
of the tank was crushed inward and rear-
ward. Rivet scratches on the tank also
running inward and rearward confirm the
fact that the damage resulted from loads
acting inward and rearward at an angle of
approximately 47 degrees. The Viscount
fuselage conversely was destroyed by
loads acting from left to right with some
indication of an upward component at
station 132,

Following this initial impact, which
separated the nose section {rom the T-33
tip tank, the main section of tank contacted
the Viscount fuselage below the forward
entrance door, The next aréa of impact
was between the T-33 wing and the Viscount
fuselage, upward and forward of the initial
impact areda. This destroved the right
wing of the T~33 and shattered the nose
structure of the Viscount. The forces
which destroved the wing zcred rearward,
irboard, and downward as evidernced by
the bending of the front spar upper cap and
scratches running aft and inboard 4t anglecs
of 42 degrees 10 45 degrees on the top
surfaces of wing fragments. Damage to
the Viscount nose structure was caused
by loads acting predominantly from lefr

o *ight.
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The outer portion of the right
horizontal stabilizer of the T-33 was
destroyed when it struck the upper left
Viscount fuselage between stations 198
and 232. Scratches found on fragments
of this structure ran aft and inboard at
angles of 35 degrees and 45 degrees.
Again the damage to the Viscount was due
to forces acting from left to right.

A study of this damage showed best
agreement in matching the observed
collision damage of the two aircraft when
the longitudinal axes were pointed toward
each other with an angle of approximately
42 degrees between them and with the
aircraft rolled into one another with an
angle of approximately 25 degrees
between the vertical axes. With this
relative attitude constant during the
period, there was generally good corre-
lation between the damage from the time
the nose section of the tip tank contacted
the Viscount fuselage until the T-33 right
horizontal tail hit, Because the vertical
c¢losure between the two aircraft was
obviously small, it was assumed to be
negligible as compared to the horizontal
closure.

From this study it was determined
that the airspeed of the T-33 was approxi-
mately 55 knots greater than that of the
.Viscount at the instant of impact. The
rate of closure between them was approxi-
mately 195 knots.

It is significant that the eyewitness!'
descriptions of the collision are entirely
consistent with the inflight damage to the
two aircraft. The Board believes, from
all the evidence, that the Viscount was
flying a straight course but descending
at a normal rate and at an indicated
airspeed of approximately 235 knots;
further, that the T-33 was flying a straight
course which was parallel and to the left
and behind the Viscount. Although in a
shallow climb of a few degrees its air-
speed was higher and it was overtaking
the Viscount. A short interval before
colliding the T-33 began a normal right-
hand turn and continued in this turn until

striking the side of the airliner. Although
the T~33 was in a slight climb and the
Viscount was in a descent, it isdoubtful
that the small vertical closure would be
perceptible to ground witnesses.

Based on the above-mentioned-evidence,
a study was made of the relative opportu-
nities for the various crew members to see
the other aircraft during the 60 seconds
immediately prior to collision. At the
instant of impact the flight path of the
Viscount was assumed to be straight while
that of the T-33 was assumed to be ina
coordinated turn to the right. At an angle
of bank of 25 degrees and an airspeed of
290 knots IAS {551 ft per second true), the
T-33 would have a radius of turn of about
20 300 ft. To have struck the Viscount at
an angle of 42 degrees, the T-33 would have
had to have started its turn about 26 seconds
before collision from a parallel course
about 5 200 ft to the left. The resultant
angular relationships of the two aircraft
were as follows:

Angle of T-33 Angle of Viscount

Timeto from Viscount from T-33 in Distance

collisfon  in degrees to degrees to right betweern air-

in seconds left of nose of nose craft in feet

5 90 55 1 700

10 93 61 3150
15 97 65 4 200
20 102 68 5 000
25 107 70 5 450
30 113 67 5 650
45 126 54 6 400
60 136 44 7 450

A comparison of these angles with
the cockpit visibility charts for the
Viscount shows that the co-pilot could not
have seen the T=33 until at the instant of
impact:. The pilot could not have seen the
T-33 until about 26 seconds prior to
collision because of the intervening
fuselage aft of his left window.

As for the T-33 pilot, there was no
obstruction to his seeing the Viscount for
well over a minute before collision.
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From a study of weather reports for
the ared, supported by testimony of ground
witnesses, it appears most likely that the
cloud coverage below 12 000 ft in the
accident area consisted of one - to two-
tenths of fair weather cumulus clouds
based at approximately 4 500 ft with very
little vertical development. One orf two
eyewitnesses stated that the jet momen-
tarily passed through or behind one of
these small clouds, but all witnesses
were in general agreement that both air-
craft were clearly visible for a considera-
ble period of time prior to the collision.

Civil Air Regulations require that
all piloets in VFR weather conditions
maintain separation from other traffic
visually, irrespective of the type of flight
plan or clearance. In addition, these
regulations have established right-of-way
rules governing the flight of ¢onverging
aircraft. Here the evidence shows that
both aireraft were being operated in VFR
weather conditions; also, that the T-33
wa¢$ belind and overtaking the Viscount.
Civil Air Regulations clearly state that an
aircraft being overtaken has the right-of-
way. The overtaking aircraft, whether
climbing, descending, or in horizontal
flight shall keep out of the way of the other
aircraft by altering its course to the right,
and no subsequent change in the relative
position of the two aircraft shall absolve
the overtaking aircraft from this obligation
until it is entirely past and clear.

The evidence is clear that the T-33
pilot had ample opportunity to see the
Viscount and avoid it.

With respect to the Viscount, whether
the 26-second sighting possibility is ade-
quate is less clear. Numerous studies
have been conducted on this subject and
the conclusions reached are nearly as
numerous. Most of these studies agree
that after another aircraft is sighted
evasive action can be accomplished in
less than 26 seconds. An area of disa-
greement exists, however, as far as the
time required to scan for and detect other
aircraft and to determine that a collision
course exists.

In this accident it is obvious the
Viscount pilot did not see the T-33. Itis
fundamental that a pilot's primary respon-
sibility is to direct his attention to the
most ¢ritical area, which is ahead of the
aircraft. This is in no way intended to
mean pilots should not look around and
take any action necessary to avert colli-
sions. It does mean, however, that a
greater degree of vigilance is required in
the direction the aircraft is flying.

In this collision the T-33 could have
been seen about 26 seconds before colli-
sion, The Board does not believe that
the fact the Viscount pilot did not se€ the
T-33 in this period of time indicates a
lack of vigilance. It is believed there
may be periods of time considerablylonger
than this in which a pilot may not have the
opportunity to clear behind him. It is not
unreasonable, therefore, to place respon-
sibility for collision avoidance on the
aircraft which is behind and overtaking
and, in fact, under the Civil Air Regulations,
the overtaking airc¢raft is clearly burdened
to see and avoid other aircraft.

As stated before, the Board believes
that the collision was observed on the
radarscope by the controller. It is tragic
that no return was received from the T-33
in timme for the controller to take action
to alert the crew of the Viscount. As more
advanced and sensitive equipment is
developed many limitations of radar traffic
control will be alleviated, and it should
be possible to prevent this type of aircraft
accident.

Conclusions

From all the available evidence the
Board concludes that the weather at the
flight altitude was VFR and that both air-
craft would have been free from clouds
about nine-tenths of the time withouttaking
any action whatsoever.

It is also evident tnat the captain of
the T-33, from his overtaking position,
had ample opportunity to see the Viscount
ahead of him and take evasive action. No
unusual cockpit distractions or structural
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limitations to visibility precluded him
from maintaining a lookout for other
traffic. The Board believes that he was
not exercising the normal lookout for
other aircraft required and expected of
him. Had he done so this accident might
well have beén avoided.

Conversely, the Board does not
believe the Viscount pilot's failure to see
the T=~33 in the 26 seconds which it could
have been seen is evidence of a failure to
maintain a normal vigilance.

The Board is mindful of a current
consensus concerning the obsolescence
of the visual flight rules. We recognize
the fact that these views frequentlyinvolve
generalizations based upon assumptions
of extremely high closure rates. However,
prohibitively high aircraft closure rates
were not involved in this accident. A
requirement still exists for the continua-
tion of visual flight rules substantially as
contained in the present Civil Air Regu-
lations for the large majority of aircraft
operations such as those with which we
are here concerned. With this, all
responsible spokesmen for the principal
airspace users, including military and
civil, are in agreement. Emphasis must
dgain be made, therefore, on the fact
that the obligation to see and avoid other
aircraft under visual flight rules conditions
constitutes a condition precedent to the
use of navigable airspace. This respon-
sibility cannot be evaded by allegations
that the Ctvil Air Regulations are inade-
quate or obsolete or that traffic control
procedures which allow visual flight are
improper. Accordingly, the air traffic

ICAO Ref: AR/557

rules clearly establish that failure to
maintain a constant vigilance for other
air traffic endangers the lives and prop-
erty of othersand, therefore, constitutes
a disregard for the safety of other usets
of the airspace. A corresponding respon-—
sibility flows upon the operating agency
which must maintain vigorous training
and indoctrination programs-in which
cockpit vigilance is the subject of contin-
uous emphasis and surveillance and in
which failure to maintain such vigilance
is subject to effective corrective action.

Subsequent to this accident the
Air Force published directives requiring
that the operations of all aircraft along
airways, between 10 000 and 20 000 ft,
be according to IFR. However, pilots
may accept VFR climb or descent restric-
tions, In addition, some Air Force
commands have imposed further restric-
tions on locally based jet aircraft which
essentially preclude their operation below
20 000 ft under visual flight rules. ’

Since this accident Capital Airlines
has required that all its flights be conducted
according to the procedures set out for
the ""Golden Triangle", i.e., aircraft
above 9 500 ft on airways must be operated
according to IFR. VFR restrictions on
climb and descent will not be accepted
above this altitude. i

Probable Cause

The probable cause of this ~ccident
was the failure of the T-33 pilot to
exercise a proper and adequate vigilance
to see and avoid other traffic.
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No. 32

Pan American World Airways, Boeing 377, N 1023V, landing accident at

Manilz International Airport, 1he Philippines, on 2 June 1958,

Report released by Civil Aeronautics Administration,

" Department of Public Works and Commaunications,

Republic of The Philippines,

Circumstances

The aircraft was on a scheduled
flight from San Francisco, California to
Singapore with numerous intermediate
stops including Manila, The Philippines,
It carried a crew of 8 and 49 passengers
including one infant. At 2123 hours
(1 June) GMT * the aircraft landed on
Runway 06 at Manila. During the landing
roll, the main landing gears of the air-
craft collapsed. The aircraft skidded
and swerved to the right until it finally
settled on the right shoulder of the runway
apr -oximately 2850 {t fromn the west end
and 27 ft from the edge of the runway,
One of the blades of No. 3 propeller flew
off and penetrated the cabin area causing
the death of one passenger and seriously
injuring another, The aircraft was
seriously damaged,

Investigation and Evidence

The aircraft arrived within the
Manila ared at approximately 2032 hours,
and a ¢learance was issued by the Manila
Tower to approach Rosario Homer at
5000 ft, At 2112 the aircraft reported
over Rosario Homer at an altitude of
3000 ft in-bound on a straight-in approach
to Runway 06 at Manila, The aircraft
arrived over the Manila VOR at 900 ft
and was too high for the landing, hence,
a right turn was executed by the pilot-in-
command for a circling approach, A

o
b4

landing was not made on the second
approach because the captain believed
that it would result in an uncomfortable
rate of descent and flight manoeuvre to
align the aircraft with the runway. So
the pilot elected to make another right
turn, On the third attempt the aircraft
came in for landing with full flaps with
an indicated airspeed of 130 mph, Touch-
down was made on the two main wheels,
wings level and with the nose a little bit
high off the ground. Immediately there-
after, the aircraft started to settle on
its right wing until No, 3 and No, 4
propellers began striking the runway, The
aircraft skidded and swerved to the right.
The pilot tried to hold the aircraft on the
runway by using the left brake, left
rudder and the steering wheel with no
positive results, The swerving continued
until the aircraft settled to a stop on the
right shoulder of the runway,

The terminal forecast issued by the
Tokyo Meteorological Office for Manila
and Clark on the time of the estimated
arrival of the aircraft in Manila was as
follows:

2100 to 0700 hours: 2500 ft scattered,
occasionally broken, 10000 ft
broken, variable overcast, 250001t
overcast, visibility 15 miles, occa-
sionally & miles ir scattered rain
showers. Wind southwest 5 knots,
freezing level 16000 ft,

All times given in the report are GMT which is 8 hours earlier than Manila local

time., (The accident occurred o 2 June at 0523 hours local time, )
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The latest weather report given to the
aircraft when en route within the Manila
area was as follows:

2100 hours: Est, 1000 overcast,
visibility 2, temperature 75, dew
point 75, alimeter setting 29.75,
wind E-4, thunderstorm and rain.

The meteorological conditions
existing at approxirnately the time of the
accident were cloud - 1 000; visibility
2 miles; wind NW 7 to 8 knots, Actual
rainfall as recorded was two inches,

The crew testified that during the
firal approach and landing they encoun-
tered heavy rains.and overcast condition.
Nevertheless, they stated that they had a
full view of the runway and its lights,

Examination of the alrcraft dis-
closed no evidence that the aircraft or its
landing gears had struck any cbject prior
to the touchdown, The wing flaps were
symmetrical and in the "down'' position,
All flight instruments were in operating
condition, Tests conducted on the brakes
showed normal operation, The main lan-
ding gears had collapsed and folded up
into the wheel wells, The nose gear did
not retract but was sheared off when it
plowed into the runway shoulder,

The settings of Nos, 1, 3 and 4
propellers were found to be at full low
pitch, The No. 2 propeller was found to
be 2° from the low pitch stop.

Subsequent inspection of the main
landing gear and nose gear actuating
mechanisms revealed that the main
landing gears and nose gear were in the
down and locked position, Failures were
found in the structural supports of both
main landing gears confined to the struc-
ture supporting the forward ends of both

the "V strut atid retracting screw which
were believed to have occurred at, or
soon after, touchdown, The failures at the
"y gtrut support were primarily at one
leg of the "V gtrut and in a forward
direction, allowing the apex of the "V"
strut to move forward and inboard. The
failure of the screw support allowed the
screw to move aft. The "V'!" gtrut support
failure is believed to have occurred first
or almost simultaneously with the screw
support failure, If the screw support had
failed first, the ""V!" strut support failure
would not have occurred at all, No evi-
dence of fatigue or incipient defect was
found. The failures noted were of typical
tension type resulting from impact forces,
The extend-retract screw jack of the right-
hand landing gear was found in the fully
extended position, but the electrical
circuit of one of the three green lights
associated with the retracting mechanism
of the right main gear was damaged,
causing the red light to be on,

The captain testified that the landing
gears were down and locked as indicated
by the three "green L, G, position lights"
which were "on'" during the initial and
final checks, He stated that the landing,
however, was a little bit harder than
normal,

The first officer and flight engineer,
who were in direct view of the instruments'
panel, testified that on the final roll of the
aircraft, after two or three seconds, they
saw that one of the three ''green L, G.
position lights' went "off""., Simultaneously,
a "red L, G. position light" went "on'" and
the warning horn sounded, Thereafter,
the aircraft began to settle to the right.

The flight engineer further stated
that he noticed the aircraft bounced thrice,
After the red light indicator illuminated
he shut off the electrical switches and fuel
shut-off valves,
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Crew Information

The pilot-in-command had logged a
total flight time of 12 495:33 hours with
5 466:31 hours on the B-~377, of which
642:58 hours had been logged as pilot-in-
command, Hours flown during the flight
which ended in the accident were 12:36,
The pilot was route qualified on the
Wake~Manila route but had not flown

ICAO Ref: AR/547

into Manila for a period of two months
preceding the accident,

Probable Cause

The hard landing of the aircraft
caused the failure or collapse of the right
main gear "V strut support,

Contributing factors were the
heavy rains and gusty wind.
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N 1023 V' ACCIDENT

MANILA INTERNATIONAL AJRPORT
2 June 1959 at 0523 hours
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No. 33

Aeronaves de Mexico, S, A, , Constellation 749~A, XA-MEV, accident west of the

Guadalajara City Airport, Mexico, on 2 June 1958, Findings of the Accident

Investigation and Reporting Commission as submitted to the Director General

ol Civil Aviation, Mexico,

Circumstances

The aircraft took off from
Guadalajara Airport on a scheduled flight
to Mexico City, carrying 38 passengers
and a crew of 7, It did not follow the
established climb-out procedure and
crashed at approximately 2206 hours
local time against La Latilla mountain,
approximately 13 kms from the radio
beacon west of Guadalajara Airport,
killing all persons aboard.

Investigation and Evidence

The aircraft's Certificate of Air-
worthiness was valid at the time of the
accident. The captain and co-pilot both
held valid Airline Transport Pilot
licences.

At take-off time the weather condi-
tions were adéquate for air navigation.

ICAO Ref: AR/573

The initial cause of the accident
can mainly be traced to the following
manoeuvres performed by the aircraft
during the take-off and climb-out stages,

XA-MEV made a routine take-off
from runway 28 according to the traffic-
pattern, A turn to the left was made as
though to perform the procedural "drop -
shaped" turn prescribed by the Airports
Manual for climb-out on instruments,
Instead of completing the procedural
turn, the pilot continued on a straight
course for about two minutes in a south-
westerly direction, Then, on making a
right turn the aircraft crashed on the
mountain peak,

Probable Cause

The aircraft did not climb out in
accordance with previously approved
procedures - the provisions of which are
set out in the Airports Manual,
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No. 34

Capital Airlines, Inc., Douglas DC-3, N 49553, accident at Martinsburg Airport,

Martinsburg, West Virginia, on 4 June 1958, Civil Aeronautics Board (USA}

Aircraft Accident Report, File No.

1-0061, released 6 July 1959,

Circumstances

Training Flight V-3 departed
Washington National Airport at 1110 hours
eastern standard time to operate VFR in
the Martinsburg, West Virginia area for
4-1/2 hours of training. It carried an
instructor and two pilot trainees. While
practising take-offs and landings at
Martinsburg Airport, during an attemptto
climb out after abandoning a single-engine
approach to runway 8, the aircraft stalled
at an altitude too low to effect recovery and
crashed injuring all 3 aboard, One trainee
died the following day.

Inve stigation and Evidence

When the first trainee had completed
his portion of the flight the second trainee
took off and performed three or four touch-
and-go landings, all of which were flown
with a simulated 400 foot ceiling and one
mile visibility condition. Moaost, if not all,
of these landings were simulated single-
engine approaches with two engine go-
around and on the final landing preceding
the accident the right engine was stopped
by moving the mixture control to idle cutoff
somewhere in the traffic pattern. This
eéngine was then restarted and set at 1 500
rpm and 15 inches manifold pressure (a
no-thrust condition) to sirmmulate a feathered
propeller. The landing gear and flaps were
fully extended in preparation for landing.

The flight was observed to abort the
landing and start a go-around. While still
at an altitude estimated to be 50 ft and at
a point approximately 3/4 of the distance
down the 7 000=foot runway, the aircraft
entered a right turn making a bank of
approximately 35 to 50 degrees. The nose

of the aircraft was observed to drop slightly,
then rise again during the right turn, The
right wing was then seen to contact tall
trees, and the aircraft cartwheeled to the
ground while travelling in a southerly
direction.

The aircraft was extensively
damaged at impact, and fire which followed
consumed approximately 45 percent of the
aircraft structure, particularly that area
between the two engines and the forward
passenger and crew compartments,

From examination of the terrain,
the trees, and the aircraft structure, it
was determined that the aircraft entered
the wooded area in a steep right bank of
approximately 80 degrees and came to rest
on a heading of 320 degrees magnetic in a
30-degree nose-down attitude. The point
of impact was 1 165 ft south of the centre-
line of runway 8-26.

All componerits of the aircraft
remained in their relative positions after
impact, although both engines were sepa-
rated from the airc¢raft, The wing flaps
and main landing gear were found fully
retracted. Examination of the aileron,
elevator and rudder system controls
revealed their cables to be intact from the
control surfaces to the cockpit controls.
Most of the control components. in the
fuselage and wings were extensively
damaged by fire after impact, as well as
by tree and ground contact,

Both engines were examined for
evidence of malfunction, There was no
evidence of structural failure or malfunc-
tion to either engine prior to impact, nor
was there any evidence of fuel contamination
or exhaustion,
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Examination of the propeller assem-~
blies revealed no failures or difficulties of
any kind.

The instructor stated that at least
once while the first trainee was in the left
seat and once while the second trainee was
flying, difficulty with the landing gear
safety latch was encountered during gear
retraction. This malfunction, according
to the instructor, was caused by the lack
of tension on the J-dog *spring located on
the landing gear control valve, which
prevented the safety latch from remaining
in the upright or "latch-raised' position
after it was manually pulled in preparation
for raising the landing gear. A flight test
was accomplished 16 July 1958, to evaluate
the significance of the additional motions
required to retract the landing gear. Tests
‘were made to determine the time of gear
retraction with a simulated malfunctioning
landing gear latch. It was determined that
with the J-dog spring disconnected, simu-
lating the conditions of a malfunctioning
gear, the operator would have to allow
from 5 to 10 additional seconds to actuate
the.landing gear retraction controls.

The first trainee, who was seated
in the jump seat at the time of the accident
stated that he did not recall whether the
wheels touched down or at what point power
was applied for the go-around; however, he
did remember seeing the instructor actuate
the landing gear selector valve to raise
the landing gear. He stated that he then
recalled the aircraft was in about a 10~
degree right bank and on a heading of about
30 degrees to the right of the runway
heading, with a speed of about 60 knots.
Following gear retraction he stated he saw
the instructor's hands at the throttle
quadrant and it appeared to him that the
instructor was attempting to restore power
to the right engine, He recalled hearing
the instructor state he had the controls a
moment before hitting the trees.

The second trainee and the instruc-
tor were both familiar with single-engine
landings, and two-engine go-arounds. The

second trainee had observed several single-
engine approaches with touch-and-go land-
ings while the first trainee was flying. The
second trainee then moved into the left
pilot's seat and made several single-engine
landings followed by two-engine go-arounds
prior to the accident. His touch-and-go
landings were poorly executed and, since
this was his first baulked, it was up to the
instructor to monitor the instruments and
the go-around carefully,

The final approach to the landing
was made under simulated single-engine
approach conditions., The right engine had
been retarded to 1 500 rpm, and was only
drawing 15 inches of manifold pressure,
The pilot had cranked in eight degrees, or
full nose-left rudder trim, the landing gear
was down, and flaps were fully extended,
It is evident that the aircraft was in its
landing flareout, at an airspeed of between
60 and 70 knots, when the order to abort
the landing was given with the command
from the instructor to, "Take it around -
both enginds. "

Following the instructor's ¢ommand,
the chronological sequence of actions would
have been for the pilot-trainee to advance
both engines to full power position, and
call for flaps and gear up in that order.
According to company practice and good
operating procedures the rudder trim should
have been returned to the neutral position
during the approach. However, investiga-
tion at the wreckage area subsequently
disclosed that the left rudder trim settings
had not been changed, which would indicate
that the trim mechanism had not been
actuated, Even though the rudder trim was
not returned to neutral and even if there
was an actual or simulated loss of power
of one engine, the trainee-pilot should have
been able to maintain minimum control
speed,

An examination of the maintenance
records revealed no recent history of a
malfunctional landing gear selector assem-
bly and the failure must have arisen in
flight.

% The J-dog is a component of the landing gear safety latch assembly which allows
movement of the landing gear valve selector handle to the up position.
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The instructor, who was serving as
co-pilot for trainees, was responsible for
retracting the gear and flaps in the situa-
tion described. Because of the gear latch
malfunction, the instructor, in order to
raise the gear, had to unfasten and pull up
on the gear safety latch with one hand and
pull up the landing gear valve control lever
with the other. This would add additional
time to the gear retraction process and
result in the captain leaning over to the
left with his head down. In this position it
would have been almost impossible for him
to monitor the instrument panel or the
trainee-pilot's actions for several critical
seconds during the go-around.

Investigation disclosed that the
blade angles of the left and right propellers
were positionedat’19degreesand 16 degrees,
respectively, The propeller blades of this
aircraft were of the type that permitted
constant-speed operation from a low-stop
position of 16 degrees to a fully feath-
ered position of 88 degrees. According
to the instructor, both propeller control
levers were advanced to take-off rpm prior
to attempting the go-around. This could
not be c¢onfirmed because the propeller
governor control pulleys were disconnected
at impact. However, there is no reason to
believe both propellers were not set at the
2 400 rpm take-off position.

The left engine, with an rpm of
2 400, would have been developing between
887 and 952 hp for an airspeed of between
60 and 70 knots, and a blade setting of 19
degrees, By the same reasoning, the right
engine, with an rpm setting of 2 400 would
have been developing anywhere from zero
to 650 hp with the same airspeed, and a
blade setting of 16 degrees.,

With the airspeed at or near mini-
mum control, as was the case in this
accident, the right propeller blades would
position to the 16-degree stop if a malfunc-
tion of engine occurred, since the propeller
governor would try to compensate for loss
of rpm. Under the same conditions, the
propeller blades would remain onthe l6-de-
gree stop position if the throttle was not

advanced and the propeller was in the
forward low-pitch high rpm position. Under
these circumstances, with the right pro-
peller in the l6-degree stop position, either
the right engine failed to develop its normai
power or the trainee failed to advance the
right engine throttle,

After evaluating all evidence, the
Board concluded that the trainee attempted
a single-engine go-around following a sin-
gle-engine approach; that he tried to climb
the aircraft on one engine at an airspeed
below minimum control speed, and that the
instructor's attempt to rectify this situation
was made too late to prevent the accident.
The trainee apparently misunderstood the
instructor's instructions to, "Take it
around - both engines;" and did not advance
the right throttle for the two-engine go-
around. The instructor was distracted,
momentarily, in his supervision of the
trainee because of the malfunctioning
landing gear latch.

The trainee's actions were incon-
sistent with the degree of competence
expected of a first officer. He was about
to be upgraded to captain and had over
3 000 flying hours, 681 of which were in
DC-3's. Nevertheless, the instructor was
instructing the trainee and the final respon-
sibility for the safety of the crew and air-
craft was his,

Following this accident, Capital
Airlines designated a qualified senior
instructor on DC-3 equipment who will be
charged with responsibilities for conduct-
ing and supervising all flight training for
initial upgrading. This senior instructor
will select and standardize a sufficient
aumber of line training captains so that a
DC-3 training supervisor will be available
at each base that operates DC-3 equipment,

In addition to this staffing change,
Capital Airlines took further corrective
action by instituting a procedural change
for DC-3 instructors. This change requires
that the decision to either continue or
abandon a single-engine approach to a
landing be made before reaching an altitude
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of 200 ft; or, if a single~engine landing is
made, the aircraft must be brought to a full
stop.

Probable Cause

Following the trainee’s failure to
maintain minimum-control speed during an
attempted go-around, the instructor failed
to take control of the aircraft in sufficient
time to prevént a critical loss of altitude.
A contributing factor was the malfunction
of the landing gear latch which delayed
retraction of the landing gear and caused
the distraction of the instructor for sev-
eral seconds during a critical period of
the go-around.

Concurrence and Dissent of
One of the Board Members

I cannot concur in the probable
cause of this accident as found by a major-
ity of the Board. I agree with the factual
report of the investigation and with the
factual deductions made by the Board, but
1 cannot agree with the finding of pilot
responsibility in the Board's statement of
probable cause. I feel that such a finding
is beyond the proper scope of an accident
report,

Stripped of qualifying clauses, the
Board has here determined that "The
probable cause of this accident was that. . .
the instructor-pilot failed to take conttol
of the aircraft in sufficient time to prevent
a critical loss of altitude. ' I would find
rather that the probable cause of this
accident was the failure to maintain mini-
mum control speed during an attempted go-
around,

We are dealing in this case not with
a student pilot or with a pilot whose lack

*13 C.A.B. 117 (1947).

of experience was such that the instructor-
pilot must clearly be held responsible at
all times for the performance of the air-
craft. The trainee was a first officer of
long experience. He had over 3 000 hours
of flying tirne, in¢luding 681 hours in a
DC-3, He was being checked for a
captain's rating. Under these circum-
stances, whether or notthe instructor must
bear full responsibility for the safety of the
aircraft is by no means clear. I, therefore,
think that the Board should confine itself to
an accurate description of the sequence of
events and a statement of the mistake in
judgment which was responsible for the’
accident, leaving such matters as respon-
sibility and liability to the pilot certificate
procedures of the FAA, and to the courts
if the issue of liability is raised therein.

The Board has always attempted to
keep matters of liability and responsibility
out of its accident investigations. The
success of these investigations depends
upon the cooperation of all parties, and
their being'kept non-adversary in character,
While the mere recital of the factual chain
of events and the factual cause of an
accident may carry grave implications of
responsibility or liability, the Board has
always endeavoured so far as possible to
keep legal conclusions out of itsaccident
reports,

The matter of pilot responsibility
has a long and somewhat inconsistent
history. The basic case is Smith, Airman's
Certificate* decided in 1947, involving a
mid-air collision caused by the failure of
the pilots to keep a proper lookout. It was
an airman certificate case and Captain
Smith, of course, had a full opportunity in
an adversary proceeding to present argu-
ments in his behalf,

The Board stated: "Respondent Smith was the first pilot, and
as such the pilot-inrcommand of the aircraft ...

In this case Captain Smith failed to

maintain a proper lookout himself or to have an effective arrangément with his co-

pilot to ensure the maintenance of such lookout,

part of Captain Smith."

Such failure was negligence on the

It is noteworthy that the Bo2rd in an accident investigation

report (Transcontinental and Western Air DC-3 Boeing AT5N1 Training Plane near
Chicago, IIl. - September 26, 1945) covering the same incident did not attempt to
assess specific responsibility., The Board there found the following probable cause:
"Upon the basis of the foregoing the Board determines that the probable cause of this

accident was lack of vigilance on the part of the pilots of both aircraft.

Reduced

horizontal visibility may have been a contributing factor. "
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Subsequent safety cases have not
followed the Smith doctrine, In Adminis-
trator v. Hazen, X decided in 1958, for
instance, the Board overruled the exam-
iner's initial decision which had found
the captain negligent under the "Command
pilot" doctrine. In this case the CAA
specifically requested additional argument
on the captain-in-command issue, which I
would have granted, but the Board dis-
missed the petition apparently on the
grounds that the Smith case did not impose
absolute responsibility on the command-
pilot. In a recent report on an accident
which occurred while a CAA Inspector was
conducting a flight check the Board did not
reach a conclusion that any overriding
responsibility attached to the inspector-
pilot** Despite these two recent cases,
the majority in this accident report now
asserts the full pilot-in-command doctrine
and builds around it the whole finding of
probable cause,

During the period when the Civil
Aeronautics Board was responsible both
for accident investigation and for the
issuance of Civil Air Regulations a certain
confusion betweeén our responsibilities in
these respective fields may have been
inevitable and in any event did not create
any jurisdictional problems. Today, how-
ever, we no longer have the responsibility
for the formulation of Civil Air Regulations

* Administrator v. Hazen. S-853, February 12,

and it seems to mme, therefore, that the
basic determination of the responsibilities
of various members of the crew is beyond
the proper scope of our authority.

As T stated above, if it were abso-
lutely clear under the Civil Air Regulatiorns
or under the custorns of the air, that the
captain in this precise type of situation has
absolute responsibility, the Board might
possibly find his failure to act the probable
cause. Since absolute responsibility of the
type imputed in the present case is by no
means clear, however, I think that ques-
tion should be left to proceedings where
the issue of responsibility and liability can
more appropriately be determined.

When powers which have for many
years been placed in a single agency are
divided between two agencies, each must
exert the greatest care and discretion to
disentangle those powers and responsibil-
ities in accordance with the new statutory
scheme and to avoid encroaching upon the
jurisdiction of the other agency. If absolute
responsibility is to be placed on an instruc-
tor-pilot in this kind of situation, then that
responsibility must be placed by the FAA
under appropriate rule-making procedures
or by an airman certificate proceeding
rather than by the CAB as a part of an
accident investigation, ’

1958,

%% Aircraft Accident Report, Beechcraft Travel Air, N 819B, Near Little Rock,

Arkansas, July 22, 1958.

The Board's finding of probabie cause reads simply:

TThe Board determines that tne probaple cause of this accident was the unintentional
entry into a spin at too low an altitude to recover.'" In this case we further co_ncluded
that one of the accident factors may have been the inspector's unfamiliarity with the
aircraft in question which would appear to heighten the degree of his responsibility.

{See Summary No. 38 in this Digest.)
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Ome other aspect of the Board's
finding disturbs me. If the FAA should
institute an airman certificate proceeding
against the instructor in the subject acci-
dernit. those proceedings may well come
before this Board on appeal. Ino such a
czse the Board may seem to prejudge the
matter by making a clear finding of re-
sponsibility in its accident investigation
report. In extraordinary cases such a
finding may be inescdpable, but there is
clearly no need to make such a finding in
the present case, This type of situation -

P

the overlap between a certificate case and
an accident investigation - has recently
given the Board difficulty in the case of
Administrator v, Welling* although in that

case the finding in the accident investiga-
tion was largely factual in character. The
confusion befween the two types of proceed-
ings is compounded if the Board, as it does
here, makes not only factual findings but
also a finding of responsibility in an acci-
dent report prior to a possible hearing on
an airman certificate appeal.

% Administrator v. Welling, 5-991, June 2, 1959.

ICAO Ref: AR/584



ICAO Circular 59-AN/54 161

35

N'O.

Servicos Aéreos Cruzeiro do Sul Ltda,, Super Convair, PP-CEP, accident on

16 June 1958 at Capao Grosso, Curitiba, Brazil, Accident Report r'orm Summary

as released Dy the Air Ministry, Brazil, 12 May 1959,

Circumstances

The aircraft was proceeding from
SBFL (Floriandpolis), when over NDBCT
it received instructions from the tower
to initiate the approach procedure for
Runway 33, whereupon the pilot started
his intermediate approach. After three
minutes, since the aircraft had not
reported on base turn, the tower operator
called the pilot to check the aircraft's
position, but received no reply, Having
lost two-way radio contact, the tower gave
the alarm,; and later learned that the
aircraft had crashed, The Aircraft
Accident Investigation Commission found

ICAO Ref: AIG/ACC/REP/GEN/No, 8

that in the final phase of the intermediate
approach leg, the base turn and thé begin-
ning of the final approach, the aircraft
was flying in cumulonimbus; it was there=
fore concluded that downward currents
had affected the rate of descent to the
extent of making the aircraft lose altitude
and ultimately crash to the ground, Five
crew members and 16 passengers were
killed, and 5 passengers were seriously
injured, and the aircraft was destroyed,

Probable Cause

The accident was due to down-
drafts,
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No,

Indian Airlines Corporation, DC-3C, VT-COJ, accident near Damroh, North East

Frontier Agency, on 25 June 1958.

Report released by the Civil Aviation

Department, Government of India, 28 August 1958,

Circumstances

The aircraft took off from Mohanbari
at 0902 hours Indian standard time for a
supply dropping sortie to Damroh. Itwas
in contact with Mohanbari at 1028 hours
when it was over Pasighat awaiting the
weather to clear over Damroh. There
was no further contact. At about 1345
hours the Duty Officer, Jorhat Control
Tower received a message from Assistant
Political Officer, Damroh that the air-
craft had crashed at 1100 hours and four
crew had been killed. In all there had
been 3 flight crew and 4 ejection crew
aboard the aircrait. One of the three
seriously injured survivors died subse-
quently. The aircraft was damaged beyond
repairs.

Investigation and Evidence

The aircraft had flown for 1 711
hours 20 minutes since overhaul and
12 576 hours 5 minutes since manufacture.

A pre-flight inspection was carried
out by an aircraft maintenance engineer
before the aircraft started its operations
on the day of the accident.

The captain had a total flying expe-
rience of 7 131 hours including 6833 hours
on DC-3 type aircraft. He had 248 hours
of instrument flying experience. He
reported for NEFA operations on 29 May
1958 and was checked out by the officer-
in-charge of freight operations on six
supply dropping missions before operating
as a commander on these sorties, He had
undertaken a total of 62 sorties of which
19 were landing sorties. He had done
two sorties to Damroh previous to the
accident.

The co-pilot's total flying experience
was 2 115 hours including 1 797 hours on
Dakota tvpe aircraft.

Weather

There is no meteorological ofiice
at Damroh or on the route Mohanbari
to Damroh except at Pasighat. NEF.A
authorities obtain the information regarding
the actual weather conditions frorn Damroh
through W/T. Such observations are made
twice a day - once at 0530 hours and again
at 0800 hours by the W/T operator who
transmits the message to Mohanbari.
This information is passed on to the pilots
before they take off. The information
received from Damroh at 0530 hours and
at 0800 hours also on 25 June indicated
that the weather was 'foggy'.

The meteorological observatory
nearest to the place of the accident is at
Pasighat about 27 miles south-southeast
of Damroh. An extract from the current
weather observations between 0900 hours
and 1100 hours recorded at Pasighat is
as follows:
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Dropping Zone at Damroh

It is located at 28° 27' N and 91° 10’ E
and is situated at a height of 3 700 {t above
mean sea level. It is on the bank of the
River Yamni, one of the tributaries of the
Dihang {Brahamputra) River, The direction
of dropping is 340% or 170° with an oval
circuit or a figure of 8. The surface of the
dropping zone is uneven and gradually rises
towards the southeast.
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Experienced pilots state that the
flying is normally smooth in the Damroh
valley.

The Flight

The aircraft departed from Jorhat
at 0658 hours on the first dropping sortie
of the day to Panchang. After dropping
the supplies it arrived at Mohanbari at
0828 hours.

The aircraft was refueliled under
the supervision of a mechanic with 75
imperial gallons of fuel, thus making a
total of 280 gallons of fuel on board
distributed equally in both the main tanks.
There was no auxiliary tank.

The second dropping sortie was to
be at Damroh. It was reported that the
fog would lift by the time the aircraft
arrived over Damroh. The aircraft took
off at 0902 hours and reported its position

at 0907 hours as 10 miles from Mohanbari.

At 1028 hours when circling over Pasighat
it reported "Heavy rain over Damroh.
Unable to get in, Waiting for clearance."”
At about 1035 hours Pasighat Tower
informed Mohanbari that the aircraft had
set course for Damroh. As the aircraft
failed to return at the expected time,
Mohanbari originated alert signals at
1148 hours and started overdue action at
1230 hours. At 1345 hours word was
received that VT -COJ had crashed near
Damroh, killing the captain, the co-pilot
and seriously injuring three persons,

Loading

The aircraft was refuelled at
Mohanbari and was loaded with 7 527 lbs
of salt to be dropped at Damroh. The
all-up weight of the aircraft was 26 884
1bs which was within the maximum
permissible limits., The load was equally
distributed on the cabin floor.

As usual with the flights of NEFA
supply-dropping operations the pilot did
not file any flight plan nor did he obtain
any briefing for weather. The clearance

for the flight was obtained on R/T wheu
the airc¢raft taxied out at 0901 hours.

Statements of Witnesses

The aircrait was seen entering the
valley from the south. The height of the
aircraft was estimated as about 800 to
1 000 ft above the river bed - i.e. about
300 ft below the dropping zone. The air-
craft regained height by circling to the
south of the dropping zone and then pro-
ceeded to the north. After completing a
circuit, it flew over the dropping zone at
a height estimated to be 30 f: above the
ground.

The load was not ejected over the
dropping zone. The two survivors stated
that on hearing the bell ring they pushed
out 12 to 14 bags. It would appear that
the signal for the drop was given too late
and the first drop of salt bags was ejected
out over the jungle to the north of the
dropping zone from where it could not be
recovered,

The aircraft was seen to return to
the south along the valléy at a height lower
than the dropping zone, After taking a
turn to the left, the aircraft was seen
climbing and proceeding straight ahead
leaving the dropping zone to the left. It
had now, however, gained sufficient height
to clear the hills ahead. During the course
of a turn to the right to avoid hitting the
hills the aircraft cut through tree tops
and the port wing tip grazed the hillside
thus causing the aircraft to swerve to the
left and crash. It came to rest facing the
direction from which it had come.

Partial dismantling of the engines
showed evidence of adequate lubrication
and no evidence of overheating. The
filters were clean. No useful information
could be obtained from the instruments,
controls and the equipment in the cockpit
and radio compartment due to the extensive
damage.

Examination of the fuel system
showed that both the engine fuel selectors
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in the centre section were selected to the
starbosard tank. These was no damage to
the actual selectors or the cable operating
drum but the operating cables had failed
in tension. The starboard main tank was
dry although there was no external dam-
age or apparent leak. In the attitude of
about 15° left wing low in which the air-
craft was resting, fuel was flowing out

of the port fuel tank cap.

The day following the accident
16 gallons of fuel were taken out of this
tank. In the absence of adequate draining
facilities it was not possible for the
investigator to drain the tank completely
and measure the fuel. The Assistant
Political Officer at Damroh subsequently
made arrangements for draining the fuel
and a report from him stated that 63
imnperial gallons were recovered from the
tank in addition to the 16 gallons previously
drained. It was calculated that the tank
would have to contain a minimum of 105
imperial gallons for it to flow out of the®
filter cap with the aircraft in the attitude
at which it came to rest.

ICAO Ref: AR /571

It remained a probability that the
fuel system was mismanaged thus causing
the starboard tank to empty while retain-
irig in full the contents of the port tank.
Temporary cutting of the engine(s) when
manoeuvring in the dropping zone area
would have caused a loss of height,
diverted the attention of the pilot and
thus contributed to the accident. The
time available and the height of the air-
craft above the terrain were both insuf-
ficient for jettisoning the load to obtain
a better rate of climb and to diagnose
the trouble for taking corrective action.

Probable Cause

While manoeuvring at a low height
in mountainous terrain during a supply
dropping mission the port wing grazed the
side of a hill thus causing the aircraft to
slew and crash. A contributory factor
might have been the mismanagement of
the fuel systeéem which caused temporary
loss of engine power and height.
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No. 37

Compafifa Dominicana de Aviacién, Curtiss Commando, C-46A, HI-16, crashed after

taking-oif irom "General Andrews” Aerodrome, Ciudad Trujillo, Dominican Republic

on 17 Jaiy 1958. Report released by the Directorate General of Civil Aviation,

Dominican Republic

Circumstances

Flight 402 departed Ciudad Trujillo
on a cargo flight to Miami, Florida, with
a crew of 2 aboard and no passengers,
Following take-off from Runway 23 and at
a height of approximately 150 ft the air-
craft fell to the left of the runway, some
300 ft from the centre line and 200 to
300 ft short of the runway end. Both crew
members were killed by the impact which
occurred at approximately 1016 hours
GMT. The aircraft was destroyed by
impact and fire.

Invest@;}tion and Evidence

The terrain at the site of the acci-
dent is covered with low rocks, A wall of
cement blocks about 18 inches high marks
the boundary of the airport with a private
residence, The fuselage, which separated
from the tail unit, came to rest in the
courtyard of this residence,

The fuselage was split across at
the main door. The tail unit came to rest
approximately 10 ft away from the main
section, The upper part of the rudder was
torn off, and a fracture in the lower part
of the tail unit was caused by violent colli-
sion with the terrain, The front section
of the fuselage collided violently with the
heap of blocks, which stopped it8 course
and displaced both engines,

The right engine was slightly
deflected from its normal position and the
propeller hub pointed to the right, Only
one blade remained attached; this was in
high pitch. Break-off of the other three
blades at the barrel guides was caused by

stress contrary to propeller rotation. The
hub remained intact and in an approximatelyv
mormal positien.

The left engine was torn free on
impact, and it was displaced to the left and
damaged by impact with the ground, A
considerable portion of this engine was
destroyed by fire, Two propeller blades
remained attached, one apparently fully
or nearly fully feathered, The other, which
during investigation was found with the
leading edge reversed, clearly struck the
ground in a normal position and in full
operation, As regards the two blades
which fell off, one of them left its barrel
guide when the latter split violently in
consequence of stress contrary to propeller
rotation, which shows that the causes
were impact with the ground and power of
the engine, The other blade left its barrel
guide on impact, but there was no split
of the guide, and the propeller's electric
motor also fell off on impact.

Both left and right elevators were
almost intact and normally positioned in
relation to the tail unit, with trim tabs
about 10° up,

The left mixture selector had been
twisted on impact to the auto-leanposition.
The right one was on auto-rich, Both
throttles were set to normal take-off power,
The right propeller rpm selector was set
to normal take-off position; the left one
was one inch lower, The right engine cowl
flap control was three-quarters open, the
left one closed, Destruction of the rest of
the control column prevented any further
checking of the various controls,
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The landing gear control showed
that it was retracted at the time of impact,

The Flight

One hour before take-off the
aircraift had been refuelled, and the pre-
{light mechanical check as well as a
visual inspection had been carried out by
the crew.

The weather was as follows:

Ceiling and visibility unlimited;
wind calm; temperature 23, 2°C;
pressure 1017 mb; dewpoint 23°C.

The take-off run was normal, The
gear was retracted and the aircraft rose,
according to witnesses, to about 150 ft
before covering two-thirds of the 7 000 ft
runway, It climbed rapidly with both
engines operating normally until it reached
a height of 150 ft. It is assumed that the
port engine failed at this point, The mnose
weat up and the aircraft yawed to port,
banking about 309, and began to lose
speed and height, Apparently the crew
cut the operative engine, possibly with
the intention of effecting an emergency
wheels-up landing on the remaining
stretch of runway, but almost immediate-
ly reapplied full power in both engines,
presumably in an attempt to use some
remaining power in the failed engine and
to continue the flight on one engine,
However, as the aircraft continued to
lose height it went into a stall and crashed,
striking a cement block fence.

Assuming that the pilot employed
the optimum technique from the beginning
of the take-off run until he reached a
height of 150 ft, and taking into account
the distance covered on the runway and
the height reached, the true airspeed

ICAO Ref: AR/531

would not be in excess of the minimum
speed allowed for flights with one engine
operative, even if maximum continuous
power were used for climbing to this
height. The speed loss caused by engine
failure, combined with the minimum
speed used in climb, apparently decided
the pilot to discontinue the flight and to
effect an emergency wheels-up landing on
the section of runway still available. This
is borne out by the fact that he cut both
engines, However, imminent risk of
stalling may have caused him to reapply
full power in both engines when a faulty
reaction in flight characteristics possibly
caused him to lose control of the aircraft,

It is quite possible that the low
speed invelved in the high rate of climb
adversely affected the single-engine
performance, The destruction caused by
impact and fire made it impossible to check
the port engine for the cause of failure,

Probable Cause

¥

The accident was originally caused
by a mechanical defect in the port engine,
The immediate cause may have been that
the crew, encountering difficulties, applied
an abnormal procedure, apparently
attempting an emergency wheels-up land -
ing and immediately thereafter trying to
resume normal flight by applying full
power to both engines, as there was no
sign that either propeller had been
feathered,

It is likely that propeller overspeed
or excessive decrease in pitch, or diffi-
culties in the attempt to reoperate the
defective engine, combined with critical
speed at the height reached on take-off,
created abnormal flight characteristics
which caused the aircraft to stall and
crash,
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No, 38

Central Flying Service, Inc., Beechcraft Travel Air,

Model 95, N 819B, accident

near Little Ro¢ck, Arkansas,

on 22 July 1958. Civil Aeronautics BoardKUSA

Aircraft Accident Report, File No.

2-0054 released 1 April 1959,

Circumstances

N 819B took offatapproximately
1102 hours cerntral standard time from
Adams Field, Little Rock Municipal
Airport, Arkansas on a check flight. On
board were the General Operations
Safety Inspector, CAA, a pilot who was
to be flight checked for a twin-engine
type rating and two passengers. It {lew
the traffic pattern, landed and then took
off again and departed the Adams Field
traffic pattern at 1109 hours. Shortly
before 1200 several witnesses saw the
aircraft 9 miles west of Mayflower,
Arkansas. It nosed down and started to
spin from an altitude between 800 and
2000 ft, and subsequently struck the
ground 25 miles northwest of Little Rock.
killing all 4 occupants.

Investigation and Evidence

The aircraft was relatively
new, had been properly maintained and
was in good operating condition.

At time of take=-off the gross
weight of the aircraft was approximately
4000 lbs, or the maxirmum allowable
gross take-off weight, and the centre of
gravity was within the allowable limits.

The pilot being flight checked
was relatively inexperienced in light
twin-engine aircraft. His time in such
aircraft was 10 hours, of which 5 hours
were in the Beech Model 95. He had a
total of 1 500 hours piloting time invarious
types of single-engine aircraft.

The inspector had to his credit
5341 logged flying hours plus other un-
logged piloting. He had completed the

CAA's "light twin'" checkout program in
order to qualify for giving “light twin"
engine rating flight checks. He had also
completed a second course entitled
"Aircraft Characteristics and Performunce
Below 12 500 Pounds''. He had given

18 miulti-engine flight checks since

he had completed this course, of which
five were in the 60 days immediately
preceding the accident. The Beechcrait
Travel Air, Model 95, with a maximurr.
weight of 4 000 pounds, is classed as a
light twin. The inspector had about 444
multi-engine flying hours, but no recorded
time in this model aircraft,

The crash site was a corntield on
a flat river-bottom land, soft from recent
rains. The aircraft had contacted the
ground in a slightly nose-low attitude
while descending nearly vertically. There
was evidence of some forward motion and
some motion to the right; however, the
predominant direction of movement was
downward. The aircraft 1mt1ally struck
the ground on a heading of 127 degrees
magnetic, and then, except for the empen-
nage, pivoted counter=-clockwise on the
right engine to a heading of 108 degrees.
The empennage which was torn almost
frée came to rest on a héading of 080
degrees . The wreckage was not scattered.
showing the predominant vertical motion
at impact.

Except for the tail surfaces,the
entire aircraft was extensively damaged
by the severe ground impact. Examination
of the wreckage accounted for all parts
of the aircraft and determined that none
were lost in flight. The flight control
systems were generally intact and showed
no evidence of malfunction or failure prior
to impact. Examination of the powerplants
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disclosed that both were extensively
damaged by impact as indicated by the
crushed undersection of the engines and
the twisted propeller blades. The tear-
down inspection indicated that the crank-
shafts and bearings and associated drive
gears were intact, adequately lubricated.
and free of indications of operating
distress. Examination of all propeller
blades revealed impact distortions consisi-
ent with a no-power condition, which is
normal procedure for spin recovery in
this aircraft,

The exact manoeuvre that was
being attempted at the time the spin
started cannot be determined from physi-
cal evidence, butit may logically be deduced.
Normally this type of check flight for
rating lasts from an hour to an hour and
a half. Manoeuvres to be demonstrated
to the satisfaction of the inspector are
a simulated single-éngine climb-out
following a missed approach; an engine
failure on take-off, and an engine failure
at minimum-c¢ontrol speed. As the
accident occurred after the check had
been in progress for about an hour, and
as these manoeuvres are normally done
toward the end of the flight, it seems
entirely possible that one of itrese was in
process when the spin staried.

It is most unlikely that a spin
was started at low altitude intentionally,
Spins are not called for in either the
testing for type certification of most twin-
engine aircraft nor during check flights
for type ratings. The Board was of the
opinion the spin occurred unintentionally.

The spin-recovery character-
istics of the aircraft are good so that
any conventional spin-recovery technique
results in a rapid stopping of the spin.
Stopping the spin does, however, leave
the aircraft in nearly a vertical dive
since the spin is a normal nose~well-
down spin. Recovery from this dive with
flaps up and the loading which existed
on N 819B would take from 1000 to 15001t
of altitude.

If a spin or any other manoeuvre
15 entered which endangers the safety of
the aircraft during a flight test, the CAA
inspector customarily takes over the
controls and recovers from the manoeuvre.
The performance of this function is possible
with the single throw-over control colurmn.
However, during the entry of a spin or its
recovery, particularly at low altitude, the
Board believes this function would be
considerably more difficult.

When N 819B contacted the ground
it was in approximately a 20-degree nose-
low attitude with the left wing down and
was moving slightly forward and to the
right but primarily vertically downward.
This indicates that a recovery had not
been effected even though opposite rudder
{right rudder deflection) control existed
at impact. The nose-up attitude (relative
to a normal spin) was in all probability
caused by the pilot's last~second attempt
to pull the nose up by up-elevator move-
ment just before contacting the ground.

The Board was of the opinion
that a stall and spin occurred at a low
altitude during the demonstration of one
of the engine-out minirnum-control speed
manoeuvres. The Board was, however,
unable to determine their reasons for
entering the initial spin. Nevertheless,
it believed that the following factors may
have caused or contributed to the entry
into the spin. The only experience that the
inspector had in this particular make and
model aircraft was during the flight ending
in the accident. During this time, about
one hour, it is reasonable-to believe that
the applicant pilot did most of the flying.
It appéars that the inspector was not famil-
iar with the handling and stalling charac-
teristics of the airplane. During the
performance of simulated éngine-out
manoeuvres at minimums=control speed it
is, therefore, possible that the aircraft
reached a stall-spin airspeed condition
before the inspector recognized it, In this
condition, any mistaken handling of the
powerplant or flight controls could lead
to an unintentional spin.
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Civil Air Regulations permit the
use of the throw-over control wheel for
type rating flight checks in lieu of fully
functioning dual controls when the Admin-
istrator has determined that fully func-
tioning dual controls are not necessary.
This determination is made by CAA
inspectors when and after considering
all factors, they are satisfied that
the test can be conducted safely, The
Board was of the opinion that in a flight
check with this type aircraft a spin should
not normally occur but that if a spin is
inadvertently entered, recovery may be
effected with a throw-over wheel
positioned on either side of the cockpit
provided there is sufficient altitude,
However, the Board was of the opinion
that on this particular flight fully func-
tioning dual controls might have prevented
the accident.

Aviation Safety Release No, 405
was issued in June 1956 to combat a
rising accident rate in light twin-engine
aircraft operating on one ‘engine. The
release directed that an increased empha~
sis be placed on engine-out procedures
and that examiners require that the
applicants demonstrate satisfactory

ICAO Ref: AR/569

competence in flying the aircraft under
these conditions. After the release of
ASR 405 the accident rate trend reversed
and has shown a steady decrease, attesting
to the merit of this release. The Board-
recognized that the proper demonstration
of single-engine manoeuvres necessitates
the aircraft being flown at airspeeds
bordering stall conditions. The Board
recognized also that there are advan-
tages in performing the manoeuvres as
low as possible to most nearly simulate
control and power conditions of an

engine failure in the critical circumstance
of take-off and landing,

Following the accident, the CAA
instructed their flight inspector and
examiner personnel to provide, during
flight tests in multi~engine aircraft,
sufficient altitude for safe recovery from
inadvertent spins occurring during
manoeuvres conducted at minimum-
conirol speeds, engine out.

Probable Cause

The probable cause of thisaccident
was the unintentional entry into a spin
4t too low an altitude to recover.
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No. 39

Parsons Airways Limited, Norseman IV, CF-BZM and

Ontario Central Airlines Limited, Norseman VI, CF-IRH collided in

mid-air during an approach to land at Kenora, Ontario on 25 July 1958.

Report released by the Department of Transport, Canada,

Serial No., 58/118-8, B-26-13,

Circumstances

At 1005 hours, Norseman 1V,
CF-BZM, took off from Malachi, Ontario,
bound for Kenora on a non-scheduled flight
with a pilot arid 3 passengers on board. At
about 1020 hours the dircraft arrived over
Keewatin, approximately 2 miles west of
Kenora, at an altitude of 1 500 {t, heading
downwind, and started a routine left-hand
circuit, descending on the downwind legto
1 000 ft. The aircraft turned at 800 ft into
the wind which was WNW and descended at
a rate of 500 to 700 ft per minute. At
about 20 ft above the water, the pilot saw
a red and yellow flash on his right wing
tip and then heard a loud noise. The air-
craft went out of control, rolled to the left
then right, and crashed into the lake in a
slightly nose-down attitude, swung
200 degrees and came to 2 stop in a
southerly direction about 60 ft from the
other aircraft,

On the same day, Norseman VI,
CF-IRH, took off from Bell Lake, Ontario,
on a non-scheduled flight with the pilotand
7 passeérigers on board. Atabout1020hours,
the aircraft arrived in the vicinity of
Kenora and turned onto the final leg of the
approach to land, about 1-1/2 miles {rom
the selected landing area. A straight
power-on approach for approximately one
mile was made and when about 20 ftabove
the water, the pilot looked out of the left
window, saw the streamlined portion of a
wing tip of another aircraft and heard the
noise of the impact. The aircraft went out
of control, struck the water, bounced
about 25 ft, dived into the water and turned
over,
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CF-BZM was destroyed, while CF-IRH
was damaged substantially, No fatalities
occurred, but one of the passengers on
CF-IRH was sericusly injured.

Investigation and Evidence

The Certificates of Airworthiness
for both aircraft were valid at the time of
the ¢ollision., No evidence was found to
indicate malfunctioning of the engines, air-
frames or controls of either aircraft prior
to the acc¢ident.

The pilot of CF-BZM held a valid
Commercial Pilot Licence and had accu-~
mulated a total of about 7 865 hours of
flying experience of which about4 500 hours
had been acquired on this type of aircraft,

The pilot of CF-IRH held a valid
Commercial Pilot Licence and had accu-
mulated a total of about 3 200 hours of
flying experience of whichabout'l 500 hours
had been acquired on this type of sircraft.
About 15 hours had been flown during the
90 days prior to the accident.

Probable Cause

Both pilots failed to maintain an ade-
quate look-out during the initial and final
stages of the approach for landing. The
two aircraft were flown on converging
courses and a collision ensued at a height
of approximately 20 ft above the surface of
the water,
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No. 40

Central African Airways Corporation (Salisbury, Rhodesia},

Viscount, VP-YNE (Mpika), crashed on the hills 5-1/2 miles to the

southeast of Benina Aerodrome, Cyrenaica, on 9 August 1958,

Report released by the Ministry of Communications,

United Kingdom of Libya.

Circumstances

The flight is a scheduled service
from Salisbury, Rhodesia, to London and
is known as the Zambezi service., This
service is operated by three crews, one
crew operating from Salisbury to Entebbe,
the second from Entebbe to Benina and the
third from Benina to London., On 8 August
this service departed from Salisbury at
0713 hours and a stop was made at Ndola
for traffic purposes. At Entebbe, a relief
crew took over the aircraft for the sector
to Benina. Stops were made at Khartoum
and Wadi Halfa for refuelling and the air-
craft left Wadi Halfa at 2120 hours for
Benina; the flight wa's completely uneventful
and slightly ahead of schedule up to the
time of the accident. At 0112 hours the
aircraft was cleared into Benina control
zone. At the request of the pilot, at
0114 hours, permission was given by
Benina Approach Contrel to make a direct
approach on to runway 330® Right, using
the locator and the responder beacons.
Between 20 and 30 seconds after this
clearance had been acknowledged by the
pilot the aircraft struck high ground
5-1/2 miles to the southeast of the aero-
drome. Fire broke out on impact. Of the
7 crew and 47 passengers aboard the air-
craft, 4 crew and 32 passengers were
killed in the crash,

Inve stigation and Evidence

Weadther

The following is a summary of the
actual weather conditions prevailing in the
Benina area at the time of the accident,
taken from evidence given by the captain

of an Argonaut aircraft inward bound to
Benina from Khartoum. The aircraft was
flying approximately 45 miles behind
VP-YNE when the accident cccurred, and
the captain saw the flash as the aircraft
struck the ground.

There was no upper cloud. The lights
of Benghazi were visible 45 miles outfrom
14 500 ft, but the aerodrome lights were
not visible at that range. It was estimated
that there was 4/8 low cloud with tops at
2 000 to 2 500 ft in the Benina area and to
the southeast of the aerodrome there was
7/8 stratus which started at the edge of the
aerodrome and extended for about 30 miles
to the east and southeast. To the west and
north of the aerodrome there was only 2/8
cloud with mist patches below. Whilst the
Argonaut was carrying out a visual circuit
it was confirmed that the cloud base was
500 ft. On base leg of the circuit,patches
of mist or low stratus were encountered
which temporarily obscured the runway
lights. Visibility on short final approach
was good and estimated at 5 to 6 miles.

The Argonaut-captain was also under
the impression that the cloud base was
lower than 500 ft to the southeast on the
approach to runway 3309 Right but had no
means of confirming this.

The assessment of the weather
reported by this pilot is regarded as an
accurate picture of the weather conditions
prevailing at the time of the accident, since
he made two circuits of the crashat 6000 {t
and two circuits of the aerodrome before
landing very shortly after the accident
occurred, There was also a quarter rnoon
which had risen at 2256 hours.
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The weather minima given in the
Central African Airways Operations Manual
for compliance by pilots when landing at
Benina by night, using VDF or the non-
directional beacon, is that the cloud base
will not be below 400 ft and the runway
visual range less than 3 000 yards. Since
the last weather report passed to the pilot
advised 6/8 stratus, c¢loud base 500 f{t,
visibility & miles, wind 360° at 2 knots,
conditions were above these minima.

Crew

The captain's Airline Transport
Pilot's licerice was last renewed on
21 July 1958. His total flying experience
at that time on multi-engined aircraft as
pilot-in-command was: byday: 8 603 hours;
by night: 555 hours; as second pilot: -
by day: 1 456 hours; by night: 100 hours.
These totals included 768 hours as pilot-
in-command, and 152 hours as second
pilot on Viscount aircraft.

When his Airline Transport Pilot's
licence was last renewed the firstofficer’'s
total flying experience as pilot-in-command
was:- byday 2916hours; bynight: 288 hours;
as second pilot;- by day: 1 136 hours; by
night 163 hours. Included in these totals
was 961 hours as second pilot on Viscount
dircraft. He passed his annualinstrument
rating test on 28 July 1958,

Reconstruction of the flight

The take-off from Wadi Halfa was
made at 2120 hours with an estimated time
of arrival at Benina of 0126 hours.

After passirig longitude 259 east, the
boundary of the Malta Flight Information
Region, two-way radio communication was
established with Malta Aréa Control Centre
and at 0047 hours the following message
{rom the aircraft was transmitted to Malta
"abeam El Adem 0036 flight level 16.5.
Estimating Benina 0116, estimating
Benghazi southeast 011). Request descent
clearance at 0101." Thismessage indicated
that a slightly better ground speed had
been achieved than was anticipated when

leaving Wadi Halfa. Over thegreaterlength
of this desert route the radio navigational
aids would give little real assistance and
for this reason astro-navigation would have
been used. However, when the aircraft
came abeam of El Adem it was possible for
the navigator to obtain an accurate bearing
and distance from this aerodrcme and,
therefore, he was able from this infor-
mation to plot the aircraft's position with
accuracy. At 0038 hours a bearing of

131° class ""A'" was given to the aircraft

by Benina Homer, and at 0048 hours a
distance of 93 miles from Benina was read
off on the distance measuring equipment.
Therefore, it can be accepted that, at

0101 hours when the aircraft commenced
its descent from flight level 16 500 ft, it
was at the correct distance of 46 miles out
from Benina and on track. At 0052 hours
Malta cleared the aircraft to Benina
Approach Control and to a flight level of

4 000 ft.

Subsequently, the aircraft communi-
cated with,Benina and confirmed its esti-
mated time of arrival Benghazi South East
(the boundary of Benina Control Zone) as
0111 hours and on this first contact with
Benina, Approach Control passed the
0100 hours weather observation "Surface
wind 3600 at 2 knots, visibility 6 miles,
Weather cloudy with 6/8 stratus estimated
base 500 ft QNH 1012, Benina Approach
Control then asked the aircraft to report
reaching flight level 4 000 ft and when at
Benghazi South East, which was acknowl-
edged. At 0112 hours, VP-YNE advised
"At Benghazi South East this time and just
coming up to flight level 4 000 ft." The
aircraft was then under the direct control
of Benina Approach Control. The controller
then cleared the aircraft to continue its
descent to a height of 2 500 ft which was
acknowledged by '""Roger, clear down to
2 500 {ft request QFE and surface tempera-
ture.'" This was passed to the aircraft as
997 millibars, surface ternperature 22°C,
theaircraft acknowledging with ""Roger 997
22°", Approximately one minute later the
pilot asked if he was clear for a direct
approach on responder and locator beacons.
This was acknowledged by Benina Approach
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Control "Affirmative, I have no other
traffic. You are cleared to position for a
direct approach on locator beacon and
responder, Advise finals", This was
acknowledged, ""Roger leaving two-five
now". This was the last call received
from the aircraft.

Rescue Services

Due to misunderstanding mainly
created by language difficulties in the
control tower, the effort to locate the site
of the accident did not get into full swing
until 0300 hours.,

At the time of the accident Benina
tower was manned by the controller and
an Air Traffic Control clerk, the normal
staff complement. The controller in-
structed the clerk to alert the telephone
exchanges and then to inform the airport
fire section of the accident and to order
the dispatch of fire and rescue vehicles,
but to retain one fire tender to cover the
expected departure of a Britannia aircraft,
This conditional instruction, which had to
be translated into Arabic by the clerk and
passed to the fire section, manned at that
time entirely by Arabic speaking staff,
resulted in one ambulance only being
dispatched immediately, The controller
then asked the clerk to inform the British
Military Hospital (BMH), the army fire
brigade and the civil hospital that an air-
craft with 54 people on board had crashed
and to send ambulances and medical aid
to Benina immediately. The controller
contacted the U.S, A, F. at Berca 2 aero-
drome, and the R.A.F. at El Adem and
Malta, informing these units oftheaccident
and requesting assistance.

The evidence relative to subsegquent
events is conflicting. However, the
following facts have heen substantiated:

The fire and rescue vehicles ordered
by the controller through the Air Traffic
Control clerk were not dispatched at once.
However, the ambulance was dispatched to
a point just outside the aerodrome where
it waited some considerable time and even-
tually followed other vehicles to the accident,

The fire-rescue Landrover fitted with

VHF R/T, which should have been the first
vehicle away, did not leave the aerodrome
until approximately 0230 hours when it was
taken by the Fire Services Officer, who
had driven by car from his residence in
Benghazi after being notified of the accident.

A Landrover from the {ire section,
which had been asked for by the captain of
the relief crew awaiting the arrival of
VP-YNE, left the aerodrome approximately
thirty minutes after the accident, Aboard
this vehicle -were the captain, his first
officer, a flight hostess, the controltower
clerk and the driver,

At approximately 0245 hours the
controller realized that the ambulances
from the BMH had not arrived, and, there~
fore, put a call through to the hospital him-
self, and was told that the hospital had not
been notified before.

On this point the evidence is again
conflicting since the clerk states that he
spoke to the BMH when told to do so by the
controller and thought that the controller
had spoken to the BMH on one line while he,
the clerk, was giving a message to the civil
hospital on another, The operator in the
Benghazi telephone exchange states that he
put a call through to the BMH from Benina
at about 0115 hours but the duty telephonist
at the BMH states that no calls were
received by him between 2230 hours on
the 8th and 0300 hours on the 9th, when a
call was received from Benina asking if
the ambulances were on their way to the
accident, This was confirmed by the
Wardmaster who was in the hospital tele-
phone exchange from 2100 hours to
0300 hours.

The ambulances from the BMH
arrived at the scene of the accident at
0500 hours, led there by the Cyrenaican
Defence Force vehicle that had located the
accident a short time before,

No fire fighting vehicles arrived at
the accident site.
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In spite of the delay in the arrival of
the rescue services there is evidence from
the commanding officer of the BMH to show
that an earlier arrival would not have
affected the number of survivors. The
delay must have caused additional suffering
16 those injured,

Accident Site

The first indications of contact with
the ground were the track marks of the
nose and mainwheel tires at a position
surveyed as 6,058 statute miles from the
Control Tower at Benina aerodrome and
539 ft above the height of the runway
(964 ft a.m.s.1.). Thermagnetic heading
of the aircraft at the time of impact was
3289, this being clearly shown by the
ground markings. The path of approach
kad been over a rocky plateau with some
undulations, but for the most part flat
country.

Pre-crash failure

The possibility of any structural
failure of the airframe or malfunctioning
of the engines or propellers isdismissed
in view of the complete lack of any evi-
dence to support such a possibility. The
examination of the wreckage, the survivors?'
staternients, some of whom were expert
witnesses, and the fact that the pilot was
in R/T communication with Benina
Approach Control 20, or at the most 30,
seconds before the accident occurred all
point to the conclusion that nc emergency
existed,

Tnere 1s no reason to suspect mal-
funictivning of any of the navigational or
radio aids. In this connection the DME
responder on the aerodrome was func-
tioning correctly at the time of the accident
and the fact that the pilot had used this
equipment when passing El Adem and on
the approach to Benina indicates that the
aircraft's equipmentwas also serviceable,
The Benina non-directional beacon "BN"
was serviceable since it was being used
by the BOAC Argonaut at the time of the
accident, The runwaylocator beacon"BN1"

was operating and the fact that the pilot had
asked to use this aid when within range
would indicate that he was receiving the
signal satisfactorily. The receiving equip-
ment for the two radio compasses was
recovered from the wreckage and found to
be tunied to the correct frequencies.

Instrumentapproach procedures, Benina

At Benina aerodrome the pilot had
the choice of three instrument approachsto-.
landing procedures. The first involves
the use of the locator beacon "BN1", the
second the locator beacon and DME, the
third VDF,

In this instance the pilot elected to
approach the runway using the DME and
locator beacon without first establishing
himself over the aerodrome by the appro-
priate radioaids. This decision had doubta.
less been influenced by the fact that the
major part of the descent had been made
in the clear and with the lights of Benghazi
in sight and possibly those of the aero-
drome, although the latter is considered
to be unlikely. This method of approach,
which in reality is the last part of the
published DME locator procedure, can be
regarded as acceptable if all the equipment
is serviceable, and in this case the evi-
denice indicates that it was so. However,
with a cloud base of 500 {t the margin of
safety must be reduced compared with the
procedure whereby the pilot first estab-
lishes his position over the aerodrome at
the minimum safe altitude. Nevertheless,
the controller’s evidence shows that the
type of approach used in this instance by
the captain of VP-YNE is often carried out’
by pilots when landing at Benina.

The captain's decision to make an
approach using DME and locator beacon
indicates that it was he and not the first
officer who was flying the aircraft, since
he was sitting in the left-hand seat and )
the DME indicator is on the lower left-hand
side of the captain's instrument panel '
making it difficult for the second pilot to
read this instrument when sitting in his
seat in a normal position,
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At a distance of 5-1/2 miles from
the locator beacon the aircraft's mis-
alignment with the extended centreline of
the runway would only be indicated by a
small deflection of the radic compass
needle, Therefore, if the pilot was
satisfied that he was at his correct height
of about 1 650 {t above aerodrome level
and 5-1/2 miles from the aerodrome then
he would also tave been satisfied that he
had sufficient height and distance to turn
on to the extended centreline in good time
before reaching the runway. At the time
of the impact he was ¢losing on the centre-
line, if only slowly, as shown by the air-
craft's heading of 328° compared with the
runway bearing of 3300,

The descent

The pilot commenced his descent
from flight level 16 500 ft at 0101 hours,
The descent was made in the clear until
the aircraft entered the stratus cloud
reported to the southeast of the aerodrome
at probably 2 000 to 2 500 fta.m. s. L.
During the descent it is certain, from the
evidence given by the Argonaut captain,
that the lights of Benghazi would have been
visible to the crew of VP-YNE, and it is
possible, although unlikely, that some of
the lights of Benina were also visible
occasionally.

At 0112 hours the pilot reported
that he was at flight level 4 000 ft and his
position Benghazi South East (this is the
entry point to the Benina Control Zoneand
is 14 miles from the aerodrome). The
aircraft was then cleared to continue the
descent to 2 500 ft, but before reaching
this height the pilot asked for clearance
to make a direct approach on to run-
way 3300 Right, using the responder and
locator beacons. After permission was
given for this approach, the pilotannounced
that he was leaving 2 500 ft which, as near
as can be judged, was two tothreeminutes
after he had called when over Benghazi
South East. Twenty to thirty seconds after
the call at 2 500 ft the aircraft struck the
ground 964 fta.m.s.1l., 8-1/2 miles from
the zone boundary and 5-1/2 miles from
the aerodrome.

It is difficult to calculate with accu-
racy the rates of descent and ground speeds
during the latter part of the flight since
R/T mesgsages at Benina are not auto-
matically recorded, The evidence concernin;
the time lapse between the last call from
the aircraft and the crash, as estimated by
the controller and subsequently checked by
a timed demonstration, is sufficientlyaccu-
rate to calculate that a rate of descent
between 3 100 and 4 600 {t per minute
would have been necessary for the aircraft
to have struck the ground at a height of
964 fta.m.s.l. assurning that it was
actually at 2 500 ft when the call was made.
Additionally, the evidence given by the
Argonaut captain supports the controller's
estimation of the short period of time
between the last call and the crash.

Such an excessive rate of descent is
unacceptable in view of the survivors' evi-
dence on the normality of the descent, and
it would have resulted in far greater initial
structural damage than was évident from
examination of the wreckage. Alternatively,
since the distance of the crash from the
aerodrome has been definitely established
as 5-1/2 miles, ard accepting that the last
call was made 20 to 30 seconds before
impact, the aircraft would have been
between 6.25 and 6. 6 miles from the aero-
drome at the time of the call, assuming an
approach speed of 135 knots. Therefore,
if a rate of descent of as much as 1 500 ft
per minute was being maintained the air-
craft would have been located a little more
than 4 miles from the aerodrome when it
reached the height of 964 ft and at this
distance would not have collided with the
high ground. Although in this example a
rate of descent of I 500 ft per minute has
been used, it should have been considerably
less (nearer to 500 ft per minute) if the
pilot was adhering to the procedure for
approaching runway 330° Right when using
DME and locator aids. Therefore, on this
final descent it is evident that when the
pilot made the call ""leaving two-five now"
he could not, in fact, have been at this
altitude.

Themain pointatissuein thisaccident
is, therefore, the deterrnination of why the
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aircraft struck the ground 539 {t above
aerodrome level and 5-1/2 miles out from
the aerodrome on final approach, when it
should have been at about 1 650 ft at this
distance. If the pilot was aware of the
distance from the aerodrome then he would
have elected to be a great deal higher than
he was, or, alternatively, if he wasaware
of his height then he must have estimated
that he was considerably nearer to the
aerodrome than he actually was. In regard
to his awareness of distance, the earlier
paragraphs give reasons for the assumption
that the DME was serviceable, but the
possibility of his misreading this equip-
ment should not be overlooked. In this
connection it will be remembered that the
two scales 0 to 20 miles, and € to 200 miles
on the indicator are presented on the same
instrument dial; however, the very big
difference in the position of the needle
when reading 6 miles on the 0 to 20 mile
scale and the same distance on the 0 to
200 mile scale makes the possibility of
inadvertent range selection remote. This
egilipment would almost certainly have
been used to establish VP-YNE's position
when at Benghazi South East, 14 miles
distant from the aerodrome, and the fact
that it was necessary for this position to
be established with accuracy supports the
view that the correct lower range scale
was selected then, as well as at the time
of the accident.

Turning now to the error in height
at the time of the c¢rash when the aireraft
was 539 ft above aerodrome level instead
of at about 1 650 ft as given in theapproach
chart - three explanations are possible.

Firstly, the pilot deliberately de-
scending to 500 ft above runway height in
order to break cloud is considered to be
extremely unlikely since there is no doubt
that he was familiar with Benina aero-
drome and the surrounding terrain. In
support of this view, the captain had used
this aerodrome on many occasions, and
evidence given by a pilot who had recently
flown as his first officer confirms that he
was well aware of the presence of the high
ground to the southeast of the aerodrome.

Secondly, the incorrect setting of the
altimeter millibar scale by the pilots has
been considered but rejected as unlikely.
The OQNH and QFE were repeated ba¢k to
the controller by the pilot, and the dial of
one altimeter was recovered from the
wreckage; the dial of this instrument had
the correct QFE set upon it and the
10 000 ft needle, the only one remaining,
was found at the zero position, To ‘mini-
mize the possibility of incorrect settings
of the millibar scale and to check the
accuracy of two altimeters it is common
practice for pilots to c¢ross cheéck their
respective QNH and QFE altimeter
readings after the settings are applied,
the difference in altimeter readings indi-
cating the published height of the aero-
drome, or, that one of the altimeters is
unserviceable. Central African Airways
had issued an operational order to pilots
requiring this to be done. In view of the
foregoing it is unlikely that either of the
altimeters was unseérviceable or incor-
rectly set on the millibar scale.

Thirdly, the misinterpretation of the
reading of the altimeter by the pilot is
strongly supported by the evidence of the
short lapse of time between the last call
from the aircraft and the moment of
impact. It must be taken into account
that, since for the greater part of the
descent the pilot had been flying in clear
weather conditions with the lights of
Benghazi in view, he had probably not
made the same reference to his instru-
ments as if the whole descent had been in
cloud. It is possible that the initial in-
correct interpretation of the instrurnent
reading may have been made some time
before entering cloud at about 2 000 it.
After entering the ¢loud at this height the
pilot would have been commencing the
direct approach and his attention would,
in all probability, be more concerned with
the 100 ft hand than with the 1 000 ft hand,
so that an error made before entering the
cloud would have been maintained subse-
quently. It is pertinent to consider here
that if the pilot did in fact over-read his
altimeter by 1 000 ft, then the rate of
descent between the time of his last call
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and the time of the crash would be accept-
able. A contributory factor when consid-
ering the likelihood of the pilot misreading
his altimeter is the instrument panel
lighting., VP=YNE was equipped with two
lighting systems, ultra-violet and red.
When the red system only is being used,
the positioning of the lights causes a
shadow to be cast over the upper part of
the altimeter, thus detracting from the
ease of reading. This is particularly
noticeable when the 1 000 ft hand is
between the dial figures 9 and 3. However,
if the ultra-violet lighting is directed on
to the altimeter, this difficulty is elimi-
nated, but in any case it has not been
possible to establish whether either or
both systems were being used at the time,

Possibility of crew fatigue

Finally, the question of whether or
not the pilots were unduly fatigued at the
time of the accident should be considered.
A surviving crew member stated in evi-
dence that the crew had returned at about
1900 hours on 7 August and the following
miorning had taken breakfast at0630 hours,
The same witness was not aware of any
¢rew member sleeping between breakfast
time and 1230 hours, the time they reported
for duty at Entebbe aerodrome. Therefore,
at the time of the accident the crew would
have completed over 19 hours without
sleep, of which 12 hours, 44 minutes had
been spent on duty, including 9 hours,

30 minutes flight time, although from

3 August until the commencement of this
flight the crew, with the exception of the
cabin statf, had been relieved of all duties,
During the sector between Wadi Halfa and
Benina the captain had complained to a
flight hostess of slight pains in his
stomach, for which he was given some
kaolin, The fact that the captain was
slightly indisposed is nét considered
significant in itself. Nevertheless, this,
coupled with the long period he had been
without sleep, and the fact that the flight
was finishing in the early hours of the
morning, make it possible that his effi-
c¢iency had been lowered to some extent,

........
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A pilot's flight time limitation, as
prescribed in the Federation of Rhodesia
and Nyasaland Air Navigation Regulationsg
1954, is 12 hours in any 24 conseciitive
hours.

Probable Cause

The cause of the accident was that
when making an approach to runway 3309
Right and whilst flying in cloud, the pilot
descended below the correct height thus
permitting the aircraft to strike high
ground.

The reason why the pilot descended
so low, 5-1/2 miles from the aerodrome,
cannot bé established, but the most
probable cause is that he misinterpreted
the reading of his altimeter. The possi-
bility that his efficiency had been reduced
by fatigue and a slight indisposition cannot
be excluded.

Observations

Electronic recording of the R/ T
between Benina tower and the aircraft
would have facilitated the Board's inves-
tigation into the accident and it is thought
that this eguiprment should be provided at
Benina and other airports having a similav~
traffic density.

Statements made by certain of the
survivers indicate that difficulty was
experienced in lscating the operating
handles of the emergency exits after the
crash. When considering these state-
ments it must be appreciated that the
crash occurred in darkness and caused
the fuselage to become inverted although
some of the survivors were not aware of
the fuselage position until after they had
evacuated the aircraft. Whilstinstruction:
explaining the method of operation are
printed on the flap covering the operatiny
handle of each emergency exit, it isthough:
that passengers should, in addition, be
informed eithér orally or by illustrated
printed instruction, of the correct methoa
of operating these exits so that in an emer-
geéncy the exits can be released immediately.
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FIGURE 24

IRWAYS, VISCOUNT, VP-YNE, ACCIDENT
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No. 41

Lbide Aéreo Nacional S/A, DC-4, PP-LEQ, accident on Carap{ Island, Par4
State, Brazil, on 11 August 1958. Accident Report Form Summary as
released by the Air Ministry, Brazil, 29 April 1959,

Circumstances gone wrong., The accident was then dis-
covered., Six crew members and four

When transmitting its position to passengers were killed; and one passenger
SBBE (Belém/Val de Cas) tower, over was seriously injured.
"Piranha' reporting point, the aircraft
reported it was descending on "'night time Probable Cause
visual". Failing to obtain subsequent con-
tact with the aircraft, the tower asked a In spite of every effort by the Aircraf:
Catalina aircraft, flying over SBBE at the Accident Investigation Commission, it
time, to proceed to the above-mentioned proved impossible to establish the cause of
reporting point in order to check what had the accident,

ICAOQ Ref: AIG/ACC/REP/GEN/No. 8
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No, 42

Northeast Airlines, Inc, , Convair 240, N 90670, crashed at Nantucket,

Massachusetts, on 15 Au

st 1958, Civil Aeronautics Board {USA) Aircraft

Accident Report

ile No.1-0121, released 26 March 1959,

Circurmstances

The aircraft was on a straight-in
VOR [wvery high frequency omni range)
instrument approach to runway 24
{240 degrees) at Nantucket, the interme-
diate stop of regularly scheduled Flight
258 from La Guardia, New York, to
Martha's Vineyvard, Mass, At low altitude
in the area of the "H" facility ( a low-
power nondirectional radio beacon) the
flight encountered heavy fog in which the
pilot lost orientation and ground reference,
At approximately 2334 hours the aircraft
contacted the ground almost simulta<
neously with the initiation of an attempt
to discontinue the approach, The crew
of 3 and 22 of 31 passengers received
fatal injuries.

Investigation and Evidence

Investigation at the accident scene
disclosed that N 90670 initially contacted
the ground approximately 1450 ft short of
runway 24 and about 650 ft to the left
{ inbound) of the extended runway centre-
line. The initial contact was shown by
light tire tracks made bv the tires of all
three landing gear cornponents, The
lightness of the tracks in soft ground
showed the aircraft had little, if any, rate
of sink or descent at inirial contact,
Because all the tracks began nearly simul-
taneously it was also evident that the
aircraft was nearly level laterally and
longitudinally, Tire tracks by all landing
gear components continued for about
145 it along a magnetic heading of 233
degrees and over bumpy but {lat terrain
which averaged abour 50 {t mear sealevel.

All major components of the aircrafr,
including flight control surfaces. were

accounted for in the wreckage or along
the ground path, All attach fittings were
secure or there was ample evidence indi-
cating they were secure before the ground
impact. It was determined all doors and
access panels were closed and secure at
impact. There was no evidence of fatigue
failure and from the examinable structure
there was no suggestion of inflight failure,

Although portions of the aircraft
wreckage were destroyed or badly muti-
lated no evidence was found to indicate the
aircraft or its equipment contributed to
or caused the accident,

‘Weather information pertinent to the
route indicated that at departure visual
flight rules weather conditions existed but
that by the time the flight reached Nantucket;
fog might necessitate an instrument
approach, Accordingly, the flight departed
VFR but on a dispatch release and flight
plan which authorized instrument opera-
tion, if necessary.

While en route the flight was in
radio commiunication with the company
radio located in the Nantucket terminal
building and with Otis Radar Approach
Control, The latter is manned by CAA
personnel as an Air Traffic Control facil-
ity whichhasas partof its responsibility
the control of instrument traffic for Nantucéket,

The radio comununications between
Northeast flights and the company radio
are not electronically recorded although
the essence of each is entered in a radio
log by the ground communicator, Radic
transmissions between flights and Otis
RAPCON are electronically recorded,
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N 90670 was equipped with one
VHF communications transmitter and
one VHF communications receiver;
therefore, Flight 258 could not commu-
nicate with Otis RAPCON and Nantucket
company at the same time, This fact,
and learning that the Northeast and Otis
clocks were in accord, made it possible
to compare the times of the Otis commu-
nications with the time entries in the
radio log,

The Northeast agent testified
that the initial contact between Flight 258
and Northeast radio occurred about 2314
when the flight asked for the Nantucket
weather, He transmitted the 2259 hourly
sequence report, However, the senior
agent then took the microphone and
advised the flight that this weather report
was obsolete and according to a special
report of 2311, the weather was '"partial
obscuration, 3/4 mile, fog." The flight
also requested that the strobe lights* be
turned on,

At 2314 the flight contacted Otis
RAPCON and advised Otis it was 'visual"
and past the Newport intersection (located
50 miles southwest of Nantucket on Victor
Airway 46) at 2312, The flight requested
an instrument approach clearance to
Nantucket estimating it would reach
Nantucket at 2326, The clearance was
issued at 2315,

About 2324 Flight 258 advised

Otis it was going to company frequency
for ''the altimeter, etc.' The company
radio log reflected that information as

to the active runway, surface wind, and
altimeter setting was given the flight and
logged at 2314, Investigation showed this
time was entered following an erasure
and that the time originally affixed was
2326, Because at approximately 2324 the
flight stated it would request the infor-
mation from the company it would seem

the time entry of 2314 should have been
2326 as originally fixed, Further, becaus:
the CAA communicator who turned on the
strobe lights testified it was ‘done during
the five minute period preceding 2330,
it is entirely probable that the request for
lights occurred when the flight requested
other landing information rather than
during the previous communication,

It was the testimony of the senior
Northeast agent that he gave Flight 258 a
special weather report of ''partial obscu-
ration, one-half mile visibility, fog."

This observation was completed and logged
at 2327 and immediately given Northeast
over an intercom system, The senior
agent stated he transmitted it to another
Northeast flight, 2289, and to Flight 258,
The time affixed to the radio log entry

was 2328, The log showed an acknow-
ledgment from Flight 2289 but not from
Flight 258, The senior agent stated
acknowledgment should have been recorded
because he was positive the information
was received and associated it with a
personal conversation between the first
officer of Flight 258 and himself,

The captain of Flight 2289 testified
that he recalled Flight 258 being given
“'partial obscuration, 3/4 mile" and that
it was acknowledged. He stated that
thereafter he recalled visibility reports
from the company radio of 1/2 mile,

1/4 mile and 1/8 mile, These, he said,
were given in rapid sequence and he
recalled no response from Flight 258 for
any of them,

According to the Otis RAPCON
transcription, at 2327 Flight 258 did not
respond to a call from Otis but before
2328 returned to the Otis frequency. At
2328, in response to an inquiry, Flight 258
stated it had not started procedure turn
but was ", .. just past the marker outbound,"

# Two condenser discharge flashing approach lights located in the approach zone 250 ft
from the threshold lights, one on each side of the runway edge extended.
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Thereafter, at 2330, the flighttransmitted
"and Otis this is Northeast 258, procedure
turn." Otis responded, "Roger, Northeast
258 change to company." There were no
other communications between the flight
and Otis,

At 2330 special observation No, 21
was logged by the Weather Bureau ob-
server as ""partial obscuration; 1/8 mile
visibility, fog.'"" This was given Mortheast
immediately, according to the observer,
and it was the testimony of the senior
Northeast agent that he promptly trans-
mitted it to Flight 258, He stated he gave
the information twice with a substantial
pause between each transmission and
while there wag no verbal response from
Flight 258 he recalled a sound over the
radio which he thought was a "'mike click, "
He said the sound followed each of the two
transmissions of 1/8 mile visibility. The
senior agent estimated that the action
occurred during a 60-90 second interval
before he logged it at 2333, He also
stated that at no time was a 1/4 mile visi-
bility report given over the radio, Exam-
ination of the Weather Bureau obser-
vation log reflected no 1/4 mile observa-
tion and the weather observer stated he
made no such observation.

The senior agent testified that
the next occurrence was a report of a
fire in the approach area to runway 24,

The Nantucket Memorial Airport
is located on the south central side of the
Island, It has no tower and is equipped
with two crossing runways, Each is
4000 ft in length and 150 ft wide although
at the time of the accident runway 6-24
was being extended to 5000 ft, This work
at the southwest end restricted the usable
length to approximately 3 800 ft, The
airport has a regular clear green,
medium intensity, 3000 000-candlepower
rotating beacon,

Runway 24 is the instrument approach
runway., There is no ILS or ladder-type
approach light system, The instrument
runway, as well as the others, is equipped
with conventional threshold lights and
medium-intensity elevated runway lights
of low-, medium-, and high-intensity
settings,

The strobe lights previously noted
wetre designed as a visual lighting aid to
the instrument approach. They were
installed by Northeast Airlines after con-
siderable testing for this purpose. The
condenser discharge lights were located
250 ft from the threshold lights, 150 ft
apart, in the approach area, They flash
twice each second emitting a beamed
white light rated at 10 000 000-candlepower.
A technical witness stated the beam was
projected into the approach zone at an
angle of 3,4 degrees above horizontal so
that the lower side of the projected beam
would be 300 ft above the ground over the
UH" facility located 6/10 of a mile from
the runway,threshold. This position and
altitude would be coincident with the
approximate position of an aircraft at
minimum altitude during the instrument
approach. The witness stated that below
the projected beam the light diminished

rapidly and estimated it would be dimin-
ished 75% approximately 50 {t below the
lower edge of the beam.

The record indicates that the strobe
lights were on several minutes before the
accident, and clearly shows that airport
beacon, threshold lights, and runway
lights were on, the latter set to high
brilliance,

The reported weather conditions
required that Flight 258 execute a straight-
in VOR instrument approach. For the
procedure the ground radio facilities
consisted of the VOR station located
1.9 miles from the runway threshold and
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a Northeast-owned and maintained "H"
fzcility positioned 6/10 of a mile from
ti.e threshold of runway 24, between the
VOR station and runway on an inbound
track of 2400, The manoeuvring area for
the approach is over relatively flat
unobstructed terrain with the elevation of
the runway 47 ft mean sea level,

The CAA~approved VOR instrument
approach procedure required establish-
ment of a 60° outbound track after
station passage, This is followed by a
standard procedure turn on the north side
of the track within 10 miles of the VOR
station, Minimum altitude in the proces=
dure turn is 1 300 ft. An inbound track
of 2400 is then required to again cross
the VOR station and "H" facility to the
runway. Minimum altitude over the VOR
is 600 ft after which descent is permis-
sible to the appropriate landing minimum
altitude. Flown in a normal manner the
approach procedure from the VOR station
outbound to the VOR station inbound
requires about five minutes. In the
Convair about 55 seconds are required
from the VOR to the runway threshold,

The basic weather minima for
the VOR straight-in instrument approach
at Nantucket are ceiling 400 ft, visibil-
ity 1 mile, According to the ACA
.Form 511, with both the VOR and "H"
facility in operation, the minima for
Northeast Convair flights are ceiling
300 ft and visibility 1 mile, CAA
witnesses-testified that these minima
were the result of a deviation authorized
by the CAA after the carrier requested
it, It was stated that such deviation is
provided for in Civil Air Regulations
and, because it required no significant
deviation from the approach obstruction
criteria, it was permissible for the
local CAA office to grant the request,
After consideration of many factors
involved, this was done. It was explained
that the carrier was authorized the
"Sliding Scale! which is a provision of
the Operations Specifications applicable
to the straight-in approach. Operations

Specifications are rules of particular
applicability prepared and issued by the
Civil Aeronautice Administration under
the enabling provisions of Part 40 of the
Civil Air Regulations, Under "Airport "’
Authorization and Limitations' it is
stated "For each increase of 100 ft'above
the minimum ceiling specified, a decrease
of 1/4 mile in visibility is authorized,
until a visibility of 1/2 mile is reached. "
Because at the time of the accident a
partial obscuration, which does not
constitute a ceiling, was reported, the
"Sliding Scale"™ was therefore applicable
to Flight 258 and it was authorized to
make the approach in 1/2 mile visibility.
The authorized minimum altitude of 300 ft
was unaffected by the '""Sliding Scale"
provision,

It is important to note the respon-
sibilities required of the pilot involved
when below-minimum weather conditions
are reported to a flight during an instru-
ment approach, Civil Air Regulations
Part 40, Section 40, 406(d) is applicable
and states, "If an instrument approach
procedure is initiated when the current
report prepared by the U. S, Weather
Bureau or by a source approved by the
Weather Bureau indicates that the
prescribed ceiling and visibility minima
exist and a later weather report indicating
below minimum conditions is received
after the airplane (1)... (2) ison a
final approach using a radio range station
or comparable facility and has passed
the appropriate facility and has reached
the authorized landing minimum altitude
(3)... such approach may be continued
and a landing may be made in the event
weather conditions equal to or better than
the prescribed minima for the airport
are found to exist by the pilot-in-command
upon reaching the authorized landing
minimum altitude.," Except under the
aforestated conditions, the approach should
be discontinued, Obviously, to meet the
terms of this regulation the below-min-
imum weather report must be received
by the pilot,
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The. conditions necessary for a
descent below minimum altitude during
an instrument approach for landing are
stated in Air Carrier Operations Speci-
fications, Itemn 32 of these rules under
""Limitations on Descent Below Author-
ized IFR Landing Minima'" states, "No
aircraft shall descend below the minimum
altitude for landing specified in the appli-
cable Form ACA-511 unless clear of
clouds, Thereafter, eéxcept when landing
minima of 1 000=2 or better are author-
ized, no aircraft shall descend more
than 50 {ft below such altitude, unless (1)
it has arrived at a position from which
normal approach can be made to the
runway of intended landing, and (2) either
the approach threshold of such runway
or the approach lights or other markin%_s
identifiable with such runway are clearly

visible to the pilot, If, at any time, after
descent below the clouds the pilot cannot
maintain visual reference to the ground
or lights, he will immediately execute
the appropriate missed approach proce-
dure prescribed in the applicable Form
ACA-511 " .

Investigation disclosed there were
several 55-gallon drums spaced along
the extended centreline of runway 24,
The drums were spaced along this line
for a distance of 1 700 ft beginning at
the "H" facility and extending toward the
runway. The tops of the drums were
painted white. The testimony of Northeast
officials indicated the drums were put
there in 1953 and originally extended
from the '"H" facility to the runway
threshold, but those which originallywere
located over the lastl 800ft were removed
to satisfy a problem they created relating
touse of the land. Company witnesses
stated the barrels were intended to iden-
tify a ground position over terrain which
had no other distinguishing features or
contrast.

It was the testimony of the assist-
ant chief pilot that the barrels were
not intended to lead the pilot to the
runway threshold and that it was doubtful
if the barrels could be seen at night,
especially in poor visibility. Company

supervisors also stated the barrels did not
qualify as '"other markings identifiable
with such runway! because they could be
moved and thereby lacked the permanency
required, It was stated that no operational
aspect of the instrument approach proce-
dure was predicated on the barrels, The
assistant chief pilot stated, in response
to questions, that it was conceivable a
pilot might use the barrels as a guide to
the runway in poor visibility or might
consider them as '"other markings, ... "

Witnesses at the terminal, about
1 mile from the crash site, said that fog
became evident at the airport about 2300
and thereafter until the ¢rash it became
very dense, The fog was described as sea
fog which moved in from the ocean in
layers and waves, It moved northeasterly
from the ocean across the airport into
the approach area of runway 24,

One witness at the terminal said
that he obstrved the right or rear side
of a heavy fog bank moving with the other
fog across the airport.

The description of the weather
conditions by the wedther observer on
duty did not differ substantially from the
description given by ground witnesses,

He noted that stars were visible through
breaks in the fog and estimated the fog
was about 7/10 coverage at 2311, increas-
ing to 9/10 coverage at 2330, He stated
that when he took the 1/8 mile observation
he thought the fog seemed fairly uniform
and at that time he did not note a fog

bank as such but being outside only for a
short period he could have been in it at
the time, The observer said that in his
experience it was unusual to have a heavy
fog at the airport with the surrounding
areas generally clear, He testified that

in measuring the 1/8 mile visibility there
were references which showed the visibil-
ity to be equal to this value and not less,
He said, however, that measuring visibil-
ity at Nantucket was hampered by the
lack of reference in all gquadrants and at
varying distances,
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Analysis

It is believed that at or about 2311
the flight was given the Nantucket 2311
special weather observation of "partial
obscuration, visibility 3/4 mile"”, This
is supported by the Northeast agent who
stated it was given and by an appropriate
entry in the Northeast radio log, Receipt
of the information is supported by action
of the flight when, shortly thereafter, at
2314, it contacted Otis, asked for, and
received an instrument approach clear-
ance . Because the flight had operated
VFR before this and reported it was
"yigual' when the clearance was requested
it would be logical to assume the crew
knew IFR conditions existed at Nantucket

and therefore requested the IFR clearance,

As indicated earlier, the Board
is of the opinion that the landing infor-
mation given the flight and logged as
being given at 2314 was in fact given
just before 2326, the original entry. This
opinion is supported by several factors,
First, Flight 258 informed Otis at 2324
it was going to company frequency to
obtain this information. Second, logic
dictates that such information would
normally be requested by an inbound IFR
flight two to three minutes before an
instrument approach rather than 14min-
utes, This is especially true in deterio-
rating and near-minimum weather
conditions which existed. Furthermore,
for these reasons the Board believes
the surface observation would be requested
again or would be given as a matter of
practice by the radio operator with the
landing instructions, Therefore, in all
probability the "'partial obscuration,
visibility 3/4 mile'' report was repeated
at 2326, This would account for the crew
of Flight 2289 having heard this report
given to Flight 258 about that time,

There is no gquestion that the
special observation of '"partial obscu-
ration, 1/2 mile visibility" was trans-
mitted by the Northeast senior agent,
Because the crew of Flight 2289 did not
hear an acknowledgment and the radio

log did not reflect one, there was a
question of whether or not Flight 258 was
on the company frequency when the
weather information was transmitted,
This information was available to the
senior agent immediately after 2327 and
according to his testimony it was imme-
diately given to the flight, This was
completed and the action was logged at
2328, The Otis tape shows that Flight 258
did not return to that frequency until
2327:40, therefore, the Board is of the
opinion the flight was on company
frequency when the weather report was
issued, This analysis permits the Board
to accept the recollection of the senior
agent which should have been most vivid,
recalling the personal conversation that
transpired between himself and the first
officer when the one-half mile visibility
report was issued.

A question of even greater concern
is whether or not Flight 258 received the
special weather report of "partial obscu-
ration, visibility 1/8 mile" and, if so,
when the report was received, This
concern is generated because the reported
visibility was below the authorized landing
minimurm for the flight; if, as has been
explained, the report was received before
the flight reached the radio facility on
final approach, the captain was required
to discontinue the instrument approach,
After arduous study and careful evalua-
tion of all the evidence, it is the opinion
of the Board that the report was received
and at a time when the approach should
have been discontinued, This opinion is
based on a determination of the time of
the accident and again upon the accuracy
of the Northeast radio log, Each of these
supports the other and the Otis tape
supports both,

At 2328, according to the Otis tape,
the flight reported, "We're just past the
marker outbound, " and at 2330 it
reported, "Procedure turn, " These
reports and ample evidence that the
entire approach procedure was flown
would place the accident very close to
2334, This time correlates reasonably
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to the report about 2335 from Flight 2289
that there was a fire at the end of the
runway, which the senior agent recorded
at 2336 after using approximately one
minute to look for the reported fire. The
time of the accident also substantiates
the accuracy of the radio log. Its accu~
racy is further established by the fact
that at 2330, according to the Otis tape,
Flight 2289 was advised to obtain its
clearance through the company and
according to the radio log this action was
completed and logged at 2331. For this
action the various times involved corre=-
late in a precise manner.

From the above evidence the
Board accepts as accurate the log entry
and the testimony of the company agents
regarding the issuance of the below-
minimum weather report. Testimony of
the senior agent indicates the information
was transmitted twice during a 60 - 90
second interval preceding 2333 when the
action was completed and logged. Corre-
lated to the timing of the approach
procedure Flight 258 would not have
passed the VOR inbound and, more specif-
ically, should have been in its proce-
dure turn when the information was first
transmitted. Because Flight 258 was
released from Otis to company frequency
at 2330 and because each transmission
of the 1/8 mile visibility was followed by
a sound identified as a mike click the
Board believes the information was
received.

The nature of the local weather
conditions may have been a factor in the
captain's decision to continue the approach,
From the available evidence it is apparent
that a heavy rolling sea fog extending to
at least 300 ft existed over the airport
and into the approach area. It is believed
that the fog was very heavy to the "H"
facility, rapidly decreasing in density
northeastward, until in the area of the
VOR the conditions were generally clear.
It is possible that as Flight 258 passed
over the vicinity of the airport, lights on
the airport were clearly visible vertically
through the fog. This, together with

generzlly clear conditions in the VOR
area, could have led the captain to believe
weather conditions were much better at
the approach end of runway 24 than at

the terminal where the conditions were
being measured.

The approach was most likely
continued inbound with reference to the
ground and by the time the flight reached
the "H'" facility it was at a low altitude. -
The low altitude is shown clearly by the
light touchdown of the aircraft and the
short distance from the "H'" facility to
the touchdown., Considering the distance,
the computed groundspeed, and that
practically all descent had been arrested
at touchdown, only an excessive rate of
descent would permit the flight to have
passed the ""H" facility much above 100 ft.
At this altitude and position the Board is
convinced that intervening fog between
the flight and runway threshold precluded
visual reference to the threshold complex.
This is clearly substantiated in that the
ground tracks of the aircraft were proceed-
ing away from rather than toward runway
alignment. It is considered that the rela-
tively short runway may have influenced
the descent to low altitude and it is pos-
sible that a desire to pick up and follow
the line of barrels was a contributing
reason,

At low altitude in the area of the "H"
tacility it is believed that the flight entered
a heavy fog bank. It is believed that at
this time all ground reference was lost
and before transition to instruments could
be made and the approach discontinued
the remaining altitude was lost and the
aircraft contacted the ground.

Conclusions

In this report the Board has entered
criticism of some of the Northeast opera-
tional policies and procedures and of the
implementation of the operational pro-
gramme, The criticisms are the product
of a combined effort - the Board's accident
investigation process and a CAA inspection,
both of which had the cooperation and assist-
ance of Northeast personnel.
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Following the accident the
company believed it advisable to discon-
tinue the use of the "Sliding Scale' at
Nantucket for a period of re-evaluation,
In the absence of an ILS and ladder-
type approach lights and in consider-
ation of the authorized deviation, this
action appears wise.

With reference to the ILS and
approach lights the Board, through
meetings with the CAA and the Weather
Bureau, has learned that the instal-
lation of a lower, ILS, approach lights,
and "end of the runway" electronic
weather reporting equipment at
Nantucket is being actively considered,
Such installation would be in accordance
with provisions of the CAA planning
standards allowing for the ingtallation
as an exception to the general require-
ments. Many factoers in the Nantucket
situation qualify it as an exception.
Installation of "end of the runway"
weather reporting equipment would be
in accordance with a Weather Bureau
policy to install this equipment as part
of the ILS package. Obviously, the
above action would be a significant step
toward modernization of the airport.

In the meantime, and following
‘the accident, the Weather Bureau took
measures to provide Otis RAPCON
with all weather observations taken at
Nantucket during IFR conditions.

From the considerable testi~
mony regarding the correct interpre-
tation of Item 32 of the Operations
Specifications {Limitations on descent
below authorized IFR landing minima)
the Board believes that the best oper-
ating policy clearly requires adherence
to the CAA interpretation, In order to
effect its interpretation and because the
interpretation is not clearly expressed,
the Administrator is presently consid-
ering a revision to the language of
Item 32.

The company has taken positive
steps to eliminate deficiencies in its oper-
ational training programme which were
disclosed in the Board's accident investi-
gation and the CAA inspection, The
foundation of the action was a re-emphasis
of the training function under compahy
supervisors with appropriate delegated
authority, Accordingly, company policy
now requires that the use of aircraft for
training receive the highest priority. It
also requires that the various training
phases and curricula riot be interrupted by
controllable factors, An increased empha-
sis on recurrent training provides that in
addition to the exigting programme each
pilot captain will receive a concentrated
ground and flight training period preceding
each semi-~annual instrument check.

Through communications and
meetings with company officials and the
Administrator and his staff the Board has
been kept informed of the aforementioned
action as well as other allied measures.

It has been reported that a determined
effort has been made by the company to
satisfy each criticism even though in some
specific instances the company believes
the criticism was not wholly warranted.
The Board believes that rapid and substan-
tial progress has been made and in many
instances the deficiencies have already
been corrected.

Most of the aredas in which defi-
ciencies were found are the subjects of
express provisions of the Civil Air Regula~
tions, some of which require approval of
the CAA. Under the responsibility of the
Admiinistrator all of the areas require his
continued scrutiny through his local staif,
Obviously, the operational factors which
were identified as deficiencies were gener=
ally known and accepted by the local CAA
agents prior to the accident. The Adminis-
trator, recognizing this, took action to
correct the local situation and also to estab-
lish an inspection process whereby closer
supervision can be maintained over the
effectiveness of CAA offices throughout the
country having the same responsibilities.
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Probable Cause in failing to abandon the approach when a

visibility of 1/8 mile was reported, and

The probable cause of this descending to a dangerously low altitude

acéident was the deficient judgment and while still a considerable distance from

téchnique of the pilot during an instrument the runway.
approach in adverse weather conditions

ICAO Ref: AR/568
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No. 43

Alaska Coastal Airlines, Grumman G~214A, N 4774C, accident near Haines, Alaska,

on 20 August J958.

Civil Aeronautics Board (CSA) Aircraft Accident Report,

Tile No. 1-0161, released 3 September I959.

Circumstances

The aircraft was on a flight

Juneau-Haines=Juneau and was carrying

8 passengers and a pilot. It departed
Juneau at 1453 hours Pacific standard
time for Haines and made normal position
reports, the last at 1511. Nothing further
was heard from the flight. The aircraft
descended into Lynn Canal, near Eldred
Rock, 6% miles NNW of Juneau, Alaska at
approximately 1525 hours. Six passen-
gers and the pilot were seriously injured,

Investigation and Evidence

The flight was scheduled to pro-
ceed to Haines and return to Juneau with
a flag stop at Briget Cove on the return
trip. The pilot stated he had planned to
inspect Briget Cove from the air on the
way to Haines to ensure that there were
no obstructions in the water landing area
or ¢hanges since his last stop there sev-
‘eral months previous., He testified he
became confused en route to Haines, flew
up a bay he could not identify but which he
thought was Briget Cove.

The pilot made position reports
to the company radio at Juneau while en
route. The next report was to have been
made when passing Eldred Rock., He fur-
ther stated he thought he had arrived at
Haines when reaching Briget Cove, when
in reality he was many miles short of his
destination. He was trying to locate the
Haines Airport while circling an area he
later realized was Berners Bay.

To continue to Haines, the flight
left Berners Bay, returned to Lynn Canal,
and passed between Eldred Rock on the
right and Sullivan Island on the left. His

last recollection before impact was to
reach for the microphone to call company
radio presumably to report passing Eldred
Rock.

Witnesses at the U,S, Coast
Guard Lighthouse Station at Eldred Rock
observed the plane fly into the water at a
point approximately 3-3/4 miles north-
west of the station., They stated the air-
craft was flying at an altitude of 150 to
200 ft when it passed the station. It then
began a slow descent as if the pilot intended
to land on the water. However, these eye-
witnesses agreed there was no change in
the sound of the engines. As the aircraft
neared the water, it began a slight bank to
the right, simultaneously striking the water
in a slightly nose-down, right-wing-down
attitude. It cartwheeled, tearing both en-
gines out of their nacelles and shearing the
left wing off at its attachment point.

The weather along the route of
flight was adequate for normal VFR opera-
tion. The air was smooth and stable,
which would have permitted the airplane,
when trimmed for level flight, to fly a
reasonably straight course without flight
control action by the pilot, A gradual de-
scent such as the descent this airplane made
could have resulted from pressure of the
pilot's arm or body against the elevator
control; however, there was no evidence
to substantiate this. He stated the aircraft
was operating normally prior to contact
with the water.

Just prior to the accident, the pi-
lot was flying approximately 200 {t above
the water and along a course which offered
a view of the shoreline 1/2 mile to His left,
This land mass is an island with an eleva-
tion of 943 ft. A light drizzle existed and
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a low overcast sky prevailed. Patches of
haze and fog were present and directly
ahead the glassy water blended with the
low overcast sky to obscure any definite
horizon. The Board believed that the only
visual reference the pilot had to assist
him in contact flight in that immediate
area was the island to his left.

Because of a possible distraction,
and the lack of continuous visual reference,
the pilot per mitted his aircraft to bank to
the right and enter a gradual descent into
the water.

The pilot was unable to recollect
the events immediately preceding the acci-
dent or to explain the reasons for the de-
scent into Lynn Canal. The Board did not
doubt the pilot's testimony that he "blanked
out" ''"didn't remember what happened",
and could not recall portions of the flight
from Point Sherman until striking the wa-
ter,

The Board believed that the pilot
was subject to a fixation induced by the
monotony of flying a familiar route and by
preoccupation in searching for visual ref-
erence, When a pilot fails to consult his
instruments, it is impossible for him to
determine the relation of his aircraft to
any of the three axes oi pitch, roll, and
yaw without some visual reference. He
may have a sensation of flying level when,
in reality, his aircraft is banked to the
left or right, or is diving or climbing.
These illusions occur when the pilot is de-
prived of knowledge which could give him
his actual attitude in space. Lack ofa
discernible horizon because of a low over-
cast sky condition, or flying over glassy
water with the pilot's intermittent refer-
ence to a coastline or other terrain are
common circumstances in which this type
of sensory illusion can occur. Flying at
an altitude of 200 ft, however, is not con-
sidered hazardous if the pilot complies
with company procedures which require
him to fly along the beach line so that vi-
sual reference can be maintained at all
times. This kind of low altitude over-

water flight has also been conducted by
other Alaskan air carriers with a high
degree of safety.

Because of the remote possibility
that he was suffering from a momentary
mental affliction during part of this flight,
the pilot voluntarily submitted to a com-
plete physical examination at a clinic in
Seattle, Washington., The results of this
examination were negative,

The pilot wis regarded by the
chief pilot and company managers as a
highly skilled, experienced, and compe-
tent pilot, and there was nothing in his
record to indicate otherwise. He had
taken adequate rest and had foliowed a nor-
mal daily routine preceding this flight, and
pilot fatigue does not appear to be a causal
factor. The pilot was familiar with the
company's operating procedure when ap-
proaching for a landing under conditions of
glassy water, Under conditions of limited
visibility or for landing straight ahead, a
power-on descent with wing flaps in the
approach position was to be maintained
until contact was made with the water. He
had been trained and flight-checked on this
procedure to the satisfaction of the chief
pilot.

The Board concluded that the pi-
lot was not sufficientl+ atitentive to instru-
ment indications of aircraft attitude and
height above the surface. He also failed
to utilize fully such limited outside visual
flight references as were available to fix
the pitch attitude of the aircraft. It is not
possible to determine conclusively the na-
ture of the fixation during the moments
immediately preceding the accident, but
it is considered probable that he was vis-
ually scanning, through the side window,
the shores of the canal for geographic ref-
erence points on which to base a position
report. During this preoccupation, the
lack of discernible horizon and the glassy
surface of the water prevented a suffi-
ciently arrestive reference to alert the
pilot to the nose-low attitude of the aircraft
and its dangerous proximity to the water.
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Probable Cause during marginal visual flight conditions.
A contributing factor was a glassy surface

which caused the pilot to misjudge the
height above the water.

The pilot failed to maintain
comrol of his aircraft at a safe altitude

T T

ICAO Ref: AR/590
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No. 44

Frontier Airlines, Inc., DC-3C, N 64424, emergency landing at Pueblo, Colorado,

on 23 August 1958, Civil Aeronautice Board (USA] Aircraft Accident Report,

File No. 1-0107, released 2 July 1959.

Circumstarnces

Shortly after take-off from
Runway 30 at Pueblo Memorial Airport
on a flight to Gunnison, Colorado, the cap-
tain observed the cockpit fire warning for
the left engine come on. The fire warning
system was tested, but the warning light
remained on. The left propeller was then
feathered and the Pueblo control tower
was advised that the flight was returning
to that airport. To avoid rising terrain
ahead a shallow left turn was made at
50-~751ft and at 95 knots indicated airspeed -
however, neither altitude nor airspeed
could be maintained. Power was cut on
the right engine, and an emergency gear-
up landing was made 2 miles northwest
of the airport. None of the 19 passengers
and 3 crew was seriously injured,

Investigation and Evidence

Marks on the ground indicated
the aircraft made contact on a heading of
1900 magnetic. It then skidded on the
underside of its fuselage for a distance of
841 ft and passed over three shallow
ditches or washes, At the third one it
swung approximately 115 degrees to the
right and the right engine was completely
separated {rom its attachment at the
firewall. One blade of the right propeller
punctured the right side of the cockpit,
severely damaging the right pilot seat
and severing the CO, line thereby discharg-
ing the CO; bottle aft of the right seat.

Examination of the aircraft
revealed no evidence of failure or mal~
function of the airframe or powerplants
prior to ground impact.

Because of the circurnstances
related by the flight crew, immediate
attention was directed to the fire warning
system. A review of pilot flight reports
disclosed that N 64424 had experienced
five false engine fire warnings between
9 July 1958 and 19 August 1958, In each
instance the left engine was invdlved dand
in no case was there a fire, The crew in
this accident was not aware of the false
fire warning reports.

According to statements of the
flight crew, the left propeller was feathered
because of the left engine fire warning
appearing as gear retraction was started,
A minute‘examination of the left powerplant
failed to disclose any evidence of fire or
of a hot spot that could have actuated the
fire warning signal.

The fire warning system on N 64424
consists of a series of thermocouples, any,
one or all of which when subjected to rapid
heat rise will generate a very low voltage
current which is sent through the circuit
to a very sensitive relay in the relay panel.
This sensitive relay closes at approximate-
ly four milliamps completing a circuit
to a slave relay, thus closing it, When the
slave relay closeés it connécts the 24-volt
circuit to the warning lamp circuit and
lights the warning signal in the cockpit.
The aircraft is equipped with a fire warning
thermal test unit on the cockpit instrument
panel which tests the system for normal op-
eration by switching in 28 volts to the sys-
tem. As the element lights, the thermocou-
ple is heated and creates a voltage, thus
operatingthe circuit. Also incorporatedis a
switch calledthe fire panel''opposite' switch.
This switch transfers the circuit system
from one relay to another thereby provid-
ing a check for a false warning from
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a relay malfunction. In the present inci-
dent the "opposite' switch was actuated
and the right warning light ¢came on which
indicated absence of a fault in the left
relay system and the probabilityofa fire,

In order to energize the cockpit
warning signal, the sensitive and slave
relays must be activated. Withboth relays
operating normally a minimum current of
four milliamps must be introduced into the
sensitive thermocouple circuit. The two
ways of accomplishing this are:

1} an actual fire resulting in a rapid
heat rise at a thermocouple;

2) current as little as four milliamps
from an outside source such as
leakage of current from a 28-volt
line in the same bundle of wire
containing the fire warning circuit
as the result of frayed wire cover-
ing, dampness, chafed wire
insulation, ‘etc.

Subsequent to the accident, the
relays ‘and cockpit test switch were
removed from the aircraft for exami-
nation. Each unit, plus the left engine
thermocouples, was subjected to bench
tests designed to test their integrity. The
tests proved that all units were operating
normally in accordance with specifi-
cations and that they were, in themselves,

incapable of actuating a false fire warning.

Since there was actually no fire
during flight, the circuits of the aircraft
were carefully tested for continuity as
well as possible leakage and/or short
circuits between wires, All circuits in
the fuselage, wing, nose, and associated
junction boxes and instrument panels were
found to be without electrical faults.
Extending from the firewall junction box
to the inboard nacelle junction box is a
flexible conduit, approximately 40 inches
long and 3/4 of an inch inside diameter,
containing 15 tightly bundled wires., These
wires included the sensitive thermocouple
circuit wires as well as 28-volt circuits.
An ohmmeter indicated an irregularity

in the thermocouple circuits. By moving
one of the thermocouple wires in this
conduit a variable resistance was present.
Removal of the wires from the conduit
disclosed a substance consisting of damp
oxidized aluminum, oil, and dirt in the
area of the conduit ferrule which connects
to the junction box where bending and
movement occurs. Two wires of the
bundle were unnecessarily long and were
found criss-crossing other wires. This
condition was found to exist in the area
where the electrical fault was found.

Frontier Airlines' Policy and
Procedures Manual, Flight Emergency
Procedures section, stipulates that a
captain, upon the first indication of engine
fire warning light in flight, will imme-
diately check the warning light by switching
the crossover switch to "opposite', as was
done in this instance. If the transfer
indicates '"fire" he will call out the proper
engine and immediately accomplish the
single-eéngine checklist. The company's
chief pilot confirmed that the emergency
procedures in effect at the time of this
accident did not call for a visual check of
the engine prior to feathering,

The five previous false warnings
occurred at different stations away from
Denver and in various aircraft configu-
rations. Pilot report copies were for :arded
to the Denver base in each case but the
base records do not indicate that correc-
tive action was taken at the Denver base
to eliminate the recurring false warnings.

Reference to the company weight
versus indicated airspeed chart for flight
reveals that for a gross weight of 24420 1bs
the airspeed for best single-engine climb
and manoeuvring is 92 knots. The company
manual minimum airspeed for single-engine
is 84 knots, With an indicated 95 knotis
following take-off and the feathering of the
left propeller, the captain had three knots
above the best single-engine speed for
straight climb or manoeuvring flight.
According to competent witnesses, altitude
was being gained very slowly as the air-
craft left the airport boundary. The aircraft
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was then going toward higher terrain
ahead and to its rignt. Testimony was
received regarding the effect of air
temperature upon rate of climb. It was
shown that with the gross weight of

24420 lbs and the téemperature of 75
degrees Fahrenheit, the aircraft should
have been capable of a rate of climb of
282 ft per miniute on one engine. Even

i1 it were possible to obtain this perform-
ance, the aircraft could not have cleared
the high terrain lying ahead. Consequently,
there was no alternative for the left turn
away from the higher land. This turn,
in conjunction with the loss of perform-
ance resulting from gustiness and turbu-
lence caused by the high ground to wind-
ward, was a factor in the aircraft losing
airspeed and altitude,

A glance back from the cockpit to-
ward the left engine would have disclosed
no evidence of fire and the action could
have delayved the feathering of the propel-
ler and averted the accident. However,
the captain carried out emerpgency instruc-
tions as outlined in the company operations
manual at that time. These instructions
are currently being revised to give the
captain an opportunity to use his own judg-
ment regarding immediate feathering in
the case of engine fire warnings.

Referring to maintenance prac-
tices it appears, in this instance, there
was a definite failure to comply with the
prescribed procedures in that the log

ICAQ Ref: AR/585

office did not discover the recurring false
fire warnings when they reviewed the pilot
reports.

A study of the available evi-
dence makes it obvious that regardless
of the other circumstances of the
accident, a false warning due to faulty
wiring and/or the presence of foreign
matter would not have occurred and
triggered the events that followed had
the maintenance department properly
corrected the recent and recurring diffi-
culties reflected in pilot write-ups of
false fire warnings on this same engine
and aircraft. A few circuit tests would
have revealed the electrical leakage and
pointed out the need for replacement of
the wires, The Board, therefore, concluded
that the log sheets of the aircraft were not
properly monitored; that corrective action
taken by the maintenarnce personnel was
not adequate; that there was a laxity on
the part of the maintenance supervisory
personnel in not detecting this inadequacy;
and that the mairtenance department was
amiss in not progressing prompt and
adeguate corrective action as a result of
the continued write-ups concerning the
fire warning system.

Probable Cause

The probable cause of the ac-
cident was a false fire warning during
climb-out toward rising terrain, followed
by the immediate feathering of a propeller.
The false fire warning was due to inade-
quate maintenance.
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No. 45

Northwest Airlines, Inc., Douglas DC-6B, N 575, accident at Minneapolis,

Minnesota, on 28 August 1958.

Civil Aeronautics Board {USA] Aircraft

Accident Report, File No.

1-0089, released 2 July 1959.

Circumstances

Flight 537 is a regular flight from
Washington, D. C. to Seattle, Washington,
with numerous intermediate stopsincluding
Minneapolis, Minnesota., The aircraft
took off normally on 28 August from
Wold-Chamberlain Field, Minneapolis,
and climbed to a height of about 100 ft.

It then gradually nosed over and entered a
descent which continued until it struck the
ground at 0329 hours central daylight time.
There were no fatalities among the 62 per-
sons aboard, however, a number were
seriously injured.

Investigation and Evidence

Study of the wreckage revealed that
the aircraft had hit and damaged a chain
link fence at the southern airport boundary.
Sixty feet southwest of this fence the air-
craft contacted the ground in a slightly
nose-high right-wing-low attitude. The
point of initial ground impac¢t was 2 900 ft
from the threshold lights on the southwest
end of runway 22 and the wreckage came
to rest 1 600 ft farther on. Most of the
major components separated from the fuse-
lage as the aircraft skidded along the
ground. The fuselage came to rest on its
left side and heading about 245 degrees.

During the investigation the captain
and first officer were questioned extensive-
ly in order to determine as near as possi-
ble the exact sequence of events., The cap-
tain stated that the take-off was made
under visual conditions. His only refer-
ence to his instruments was primarily for
the purpose of frionitoring the performance
of the aircraft. He said the performance
was normal and after the aircraft broke

ground a normal climb was established by
visual observation and by reference to the
rate-of-climb instrument. He observed a
thin wispy cloud to the right and above the
aircraft, and called it to the attention of the
other crew members. About this time the
co-pilot called 155 knots. The captain said
he increased back pressure to maintain his
c¢limb and ordered METO power; the flight
engineer had started the power reduction
when his (the captain's) outside vision was
obscured by the reflection 6f the landing
lights against clouds or fog. The captain
said he looked back into the cockpit to refer
to his instruments, noting an airspeed of
155 knots and a rate of climb of about 200~
250 ft per 'minute; all indications appeared
normal. He then turned off his landing
lights. It was at this instant that the co-
pilot called '"pull it up' and pulled back on
the yoke. The captain stated that the pene-
tration into the c¢loud, the co-pilot's remark,
the co-pilot's action on the controls, and the
impact were almost simultaneous. All
occurred within a very few seconds.

Both the pilot and co-pilot said there
was no apparent change of attitude in the
aircraft when the flaps were raised. The
captain said he did not recall having to
change the trim or attitude as the flapscame
up. He thought that at the time of encoun-
tering the fog the aircraft was over the
runway at a height of about 75 ft. He said
he was watching for the runway threshold
lights but never did see them. None of the
crew members felt any sensation of descent.
The captain testified that he intermittently
referred to the rate~of-climb indicator and
recalled seeing no indication of descent.

The first realization that the aircraft was
going down was when the co-pilot saw the
fence.
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Both the captain and co-pilot had
received instrument training required by
the provisions of Civil Air Regulations
and NWA, whichincludes training ininstru-
ment take-off procedures. In addition,
both pilots had passed the required instru-
ment proficiency checks and must, there-
fore, be presumed to be thoroughly familiar
with instrument take-offs.

Take-off techniques vary consider-
ably with the pilot. However, NWA
procedures in effect at the time of this
accident were designed to standardize
these techniques as much as possible.
Based on these normial operating proce~
dures the DC~6B would accelerate to V,
speed, 115 knots, in approximately 35
seconds and cover a distance of 3770 ft,
After leaving the ground the airplane should
be able to climb and accelerate, passing
through 100 ft of altitude about 54 seconds
after starting the take-off roll, At that
point the aircraft would have covered a
horizontal distance of about 7 000 ft and
have attained a speed of about 123 knots.
Again, under these conditions, in orderto
accelerate to 155 knots from start of take-
off, about 85 seconds would be required,
The aircraft would travel a horizontaldis-
tance of approximately 15 000 ft and reach
an altitude of about 300 ft.

. If the aircraft lifted off the ground
at V, (115 knots) and climbed at that speed
(best angle of ¢limb), it would passthrough
100 ft of altitude about 42 seconds after
start of take-off roll and would have cov-
ered a horizontal distance of about 5 280 {t.

One further computation which the
Board considered significant is that if the
aircraft, after lifting off the ground, were
allowed to accelerate without climbing, it
would attain a speed of about 155 knots
when the aircraft had covered a horizontal
distance of about 9 400 ft.

Examination of the wreckage dis-
closed no evidenceé of any malfunction or
inflight failure of any part of the aircraft.

All four engines were uniformly developing
considerable power when they struck the
ground, Records showed that all mainte-
nance and overhaul work was properly
accomplished and was adequately super-
vised. From this physical evidence, along
with the testimony of the crew, the Board
determined that no mechanical or structural
failure or malfunction occurred which in
any way contributed to the cause of the
accident.

The crew of N 575 were highly expe-~
rienced, Both pilots thought the airplane
was climbing out normally and neither
realized it was, in fact, descending. With
this in mind, the Board studied the pheno-
menon of pilot sensory illusion to determine
whether such was applicable to this accident.

One authority* concluded that, '"the
forward acceleration of the aircraft after
take-off causes a sensation of nose-up tilt
because the pilot cannot distinguish between
the direction of gravity and the resultant of
gravity and aircraft acceleration. If the
pilot is not fully on instruments, this can
cause him to lower the nose, and the accel-
eration in the resulting dive perpetuates
the illusion., The aircraft can enter a
shallow dive, with or without turning, and
the pilot will still experience a sensation
of steady ¢limb." The paper goes on to
say, "If it is also very dark and the direc-
tion of take-off is away from a built-up
lighted area, there is nothing to be seen
which can give a horizon reference and the
pilot is now very likely to get this false
impression of the attitude of the aircraft in
pitch, Because it is too dark to see the
ground, loss of height is not apparent.'

The Board believed that the conditions
which existed at the time N 575 took off
were ideal for the propagation of this illu-
sory effect, Visibility was reduced by fog
and take-off was made away from a built-
up area toward a very dark unlighted space
where the pilot had no reference to a horizon
by which to determine the attitude of the
aircraft. It is important here torecognize

* Dr John C. Lane, Superintendent of Aviation Medicine, Dept. of Civil

Aviation, Australia.
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that sensory illusions will not necessarily
cause a pilot to dive the aircraft but can
completely conceal the fact that a descent
has commenced, *

From evidence adduced during the
investigation it was shown that the aircraft
took off normally, climbing to a height of
about 100 ft. The aircraft should be
roughly at this altitude as the flaps retract
through the 10-8 degree position, This
portion of travel of the flaps will produce
the greatest change in attitude of the air-
craft. At this point the aircraft nosed
over and began its descent. Obviouslythe
pilots were unaware of this change of
attitude and, therefore, did not initiate
any corrective action., It was equally clear
that the absence of stimulation to the visual
sense was instrumental in effectively con-
cealing this change of attitude, Finally,
the continued acceleration of the airplane
in its descent sustained the illusion, giving
the pilots the impression of a steady climb,

A pilot with the experience of the
one in question must be familiar withnight
take~offs in conditions of reduced visibility
and, therefore, should have realized that
full utilization of all the aircraft instru-
ments was mandatory. The rate-of-climb
instrument is not a primary instrument
during initial liftoff, because of ground
- effect and the inherent lag in its indica-
tions. However, as mentioned before, it
would require approximately 15 to 20 se-
conds for N 575 to reach a height of 100 ft
from liftoff, At this time the rate-of-climb
instrument vould be indicating correctly.
Moreover, the artificial horizon, the air-
speed indicator and altimeter are instru-
ments which will give positive and imme-
diate indications of attitude. To monitor
one instrument to the exclusion of all
others indicates a lack of the normal alert-
ness and attention demanded of a pilot.

In addition, all normal procedutres
require that a positive climb be established

before flaps are retracted. In order to
maintain this climb, some positive control
action must accompany the flap retraction.
Again it is elementary that where visual
reference to the ground is precluded the
nse of flight instruments is necessary in
order to ensure proper control of the ajr-
craft,

One further indication, which should
have been apparent to the pilot through
normal alertness, was the extremely rapid
acceleration of the aircraft, As stated
before, under normal operating procedures
it would require approximately 85 seconds
for the aircraft to attain a speed of 155 knots
and it would have travelled a horizontal
distance of 15 000 ft. Here the aircraft
speed was 155 knots when it first hit the
ground about 7 600 ft horizontally from
start of take-off, According to the cap-
tain's testimony he thought he was still over
the runway as he had not seen the threshold
lights, To have attained a speed of 155 knots
in this distance also should have alerted
him that the acceleration was far greater
than normal,

The Board determined that the pilot,
in view of the reported conditions of
restricted visibility and absence of ground
reference lights, did not exercise the kind
of judgment required by the holder of an
airline transport rating during the execu~
tion of the take-off.

The condition of restricted visibility
which exisied at the time of this accident is
not unusual and in no way affects the execu-
tion of a safe take-off; however,it was the
Board's conclusion that under such condi-
tions, the pilot should utilize all of the
flight instruments available in the aircraft,
In this case, if the pilot had devoted his
attention to the flight instruments rather
than attempting to maintain visual contact
during the take-off, the accident could have
been avoided.

* On an aspect of the accident history of taking-off at night, A.R. Collar ARC Tech.
report R&M No. 2277 {9872) United Kingdom.
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Further, it was the Board's conclu-
sion that the co-pilot did not exercise the
best judgment under the circumstances,
One of the fundamental reasons for
requiring a co-pilot in transport-type air-
¢raft is to provide assistance to thepilot,
Such assistance is not limited to that of
monitoring the airspeed only, as was done
in this case, If the co-pilot had given
normal attention to the flight instruments,
he would have seen indications that the
aircraft was descending and alerted the
pilot to this fact. The accident might have
been avoided had this been done.

In view of the foregoing, it was the
Board's recommendation that the company
re-emphasize through its training proce-
dures the proper operating techniques for
night take-off when weather conditions or
other factors restrict visibility,

Subsequent to this accident the com-
pany revised its take-off procedures. All

ICAO Ref: AR/586

pilots are now required to climb the air-
plane immediately after take-off at Vy
speed to an altitude of at least 50 ft. The
landing gear is retracted when the airplane
is definitely airborne, At 50 ft the air-
plane is allowed to begin to accelerate while
still continuing a positive climb, The climb
is continued until reaching 260 ft. Upon
reaching 200 ft and a speed of at least 125
knots, flaps may be raised. The aircraft
is then allowed to accelerate to 140 knots
before take-off power is reduced. In addi-
tion, the co-pilot isnow required tomonitor
the altimeter and call off altitudes every
100 ft until the aircraft reaches 500 ft,

Probable Cause

The probable cause of this accident
was the pilot's inattention to flight instru-
ments during take-off in conditions of
reduced visibility.
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No. 46

Pacific Western Airlines, de Havilland DHC - 2, CF - GIX, crashed 2 miles

south of High Lake, North West Territories, on 29 August 1958,

Report

released by Department of Transport, Canada, Serial No. 58-13.

Circumstances

CF - GIX took off from High Lake
at 1745 hours M.S. T, on a non-scheduled
charter flight to Desolation Lake, N.W.T.,
with a pilot and three passengers aboard.
The aircraft failed to arrive at its destina-
tion and later, during the same day, it was
reported missing. The wreckage was
found on 30 August approximately 2 miles
south of High Lake. All four occupants
had been killed in the crash and the air-
craft was destroyed.

Inve stigation and Evidence

Examination ¢of the wreckage re-
vealed no evidence which might indicate
that the airframe or controls of the air-
craft were not functioning properly imme-
diately prior to the accident. However,
an excessive amount of water was found
in the fuel systerm. Witnesses stated that
at High IL.ake, where fuel is stored in
45-gallon drums, in the past on occasions
the hand-operated fuel pump had been
primed with water to induce suction as the
pump was known to bedefective. In this
instance, it was stated that the pump was
primed with the fuel remairing in the hose,
CF - GIX landed at High Lake at about
1700 hours on 29 August, and as the pilot
was anxious to leave as soon as possible,
he taxied the aircraft to the refuelling
point. Between 30 and 40 gallons of fuel
were pumped through a felt filter over a
funnel into the aircraft. Whether or not
the pilot drained the fuel wells of the air-
craft to ensure that no water was present
in the fuel system prior to the take-off, is
not known.

When refuelling was completed,
the aircraft proceeded to the north end of
the lake and took off in a southerly direc-
tion. Two persons who observed the dir-
craft for a short while when it became
airborne stated that the aircraft sounded
quite normal,

From an examination of the
wreckage it was found that the propeller
was still attached to the engine and only
slightly bent thus indicating that very
little or no power was being delivered by
the engine at the time of the accident.

The propeller pitch control was in the
coarse position and the throttle was closed.
The magneto switch and fuel selector valve
were in the "off" position. From the fore-
going it would appear that failure of the
powerplant had occurred and that the pilot
put the propeller in coarse pitch, possibly
to reduce drag, turning off the fuel valve
and magneto switches to lessen the danger
of fire in anticipation of an emergency
landing.

The aircraft's port wing tip struck
the ground first followed by the engine,
which nosed into the ground, causing the
aircraft to nose over onto its back, Ex-
cept for small fragments of red glass, the
port wing and port wing strut, which wezre
found 65, 50 and 15 ft respectively from
the main point of impact, the wreckage
was almost in one piece, indicating that
the aircraft had struck the ground at a
very steep angle. It is, therefore, pos-
sible that the aircraft stalled during an
attempt by the pilot to reach one of the
many small lakes in the area. A small
unname d lake, which is approximately
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1 000 ft long and on which the aircraft
could have landed safely, was only about
100 yds away from the scene of the acci-
dent. Two seat belts, the straps of which
had torn loose from the seats, were found
still buckled.

The pilot held a valid Commer-
cial Pilot Licence and had accumulated
a total of about 2 700 hours of flying ex-
perience of which about 320 hours were
flown during the 90 days prior to the time
of the accident. His total experience on
de Havilland DHC - 2 type of aircraft was
about 560 hours.

The weather, as reported for the
High Lake area at the time of the accident,
indicated that scattered to broken cumulus
clouds, the bases of which were between

ICAO Ref: AIG/ACC/REP/GEN/No. 1

3 000 and 4 000 ft above the ground, were
present, The visibility was more than

15 miles, the wind was from the southeast
at 7 miles per hour and the temperature
was 510F with a dew point of 31°F,
Weather was not considered to have been
a factor in the accident.

Probable Cause

The engine failed. Subsequent
examination revealed sufficient water in
the fuel lines, screerns and filters to cause
engine failure. A forced landing was
necessary and the aircraft struck the
ground at a steep angle, estimated at ap-
proximately 609 measured from the hori-
zontal, indicating that the aircraft was out
of control at the time of impact.
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No, 47

Independent Air Travel Ltd,, Viking, G-AIJE, accident 3 miles NE of

London Airport, England, on 2 September 1958,

Report released by

the Ministry of Transport and Civil Aviation (UK), C.A.P, 155

Circumstances

The Viking took off from London
Airport at 0554 hours GMT with a crew of
3 for a flight to Nice, Brindisi, Athens and
Tel Aviv, Fifteen minutes later the cap-
tain informed London Airport that he had
engine trouble and wished to return to
Blackbushe., During the return flight the
aircraft initially maintained 7 000 ft,
Clearance was given to descend to 3 000 ft,
but the descent was apparently continued
to 1 000 ft without informing Control,
Shortly afterwards the aircraft reported
"having difficulty maintaining height" and
six minutes later, at 0632 hours, it
crashed killing the 3 crew members and
4 other persons on the ground,

Investigation and Evidence

The Aircraft

The aircraft was built in 1946 and
had been used chiefly on research and ex-
perimental flights prior to 1957. It had
flown a total of only 2 319 hours since new,
of which 783 hours had been flown since
renewal of the Certificate of Airworthiness,
which was valid at the time of the accident,
Both the engines and propellers were with=
in approved life since overhaul,

Maintenance at Blackbushe Prior to
the London -~ Tel Aviv Flight

The aircraft was due to leave
Blackbushe at approximately midday on
Monday, 1 September, in order to fly to
London Airport, and it was intended that
the aircraft should leave that evening for
Nice en route to Tel Aviv., As a result,
the time left for maintenance was limited.

The Company's engineering depart-
ment was not at that time an approved
inspection organization and, accordingly,
any work of repair or maintenance re-
quired certification by a licensed engineer
whether it involved engines, airframe or
radio,

On the morning of 1 September three
snags were reported, the second of which
was as follows:

"Strb. engine C.S.U. oil leak also
surging - suggest change C.S, U,
(or seal). "

(The C. S.U. is an abbreviation for the
"constant speed unit", a finely tooled part
fitted on top of the engine close to the pro-
peller and which serves t6 maintain the
revolutions of the propeller at a constant
speed.)

Two fitters carried out a Check I on
the starboard engine which was completed
by 0700 hours, but the snags were left for
rectification in daylight. A Check I on the
port engine was then carried out and the
reported snags dealt with., A new stalk
seal was fitted to the starboard propeller
and the C,S5.U. was removed and replaced
with an overhauled unit taken from store,
A new gasket was fitted at the base of the
C.S8.U. where it connects with the engine,
When the work on the engines was com-
pleted, they were given a ground run by a
licensed engineer, who carried out a full
feathering test on each engine during the
run and certified the work, Carrying out
a complete feathering test on each engine
was, in fact, departing from the require-
ments of the approved maintenance sched-
ule of the Company, which prescribed a



ICAO Circular 59-AN/54

203

snap check only for a Check 1I.,, a full
check if carelessly or too frequently con-
ducted might tend to weaken the electric
motor, The engineer explained that he
had never seen the approved maintenance
schedule, The fuel and oil tank contents
were checked; each of the oil tanks con-
tained between eleven and twelve gallons,

Whilst the notified snags were dealt
with, it is doubtful whether the normal
work of the Check I was properly carried
out, Later events pointed strongly to the
fact that the source of the 0il leak was not
in fact discovered. In short, the work of
maintenance was carried out by tired men,
working under pressure and without prop-
er supervision or instruction.

Maintenance at London Airport

At London approximately one gallon
of oil was found under the front of the star-
board engine - either the o0il leak reported
previously had not been corrected or an-
other oil leak had developed.

In view of the differernce in the
amounts of oil remaining in the tanks
(port - 10 gallons, starboard - 6 gallons)
the Commissioner found it impossible to
believe that the oil had only begun to leak
when the aircraft came to rest,

The Company's office at Blackbushe
was informed that the aircraft was held up
at London with an engine snag, This mes-
sage reached the engineer in charge who
knew that there was no licensed engineer
in the party at London - he sent back the
message that if help was needed they
should contact Fields or Hunting-Clan at
London Airport.

The crew called Blackbushe again
and during the conversation one of the
engineers, unlicensed for this aircraft,
told the engineer in charge that the trouble

with the aircraft was the seal on the C, S, U,

and asked for a new seal, The engineer

in charge said in evidence that the engineer
must have meant gasket, because he knew
thatneitherthis engineer nor his companion,

(another unlicensed engineer, who was to
act as engineer on the flight from London
to Lod Airport), would be justified in
taking the C.S. U, to pieces.- He stated
that he had no spare C.S. U, in the stores
but promised to send a spare gasket. The
eagineer in charge (Blackbushe) later said
that the engineer had used both the words
seal and gasket and had said that Fields
could not supply him - presumably with a
new C.S.U., He also stated that he had
asked the engineer whether it was a gasket
for the base of the C.S.U. which he wanted -
to wkich the engineer assented.

The engineer in charge knew perfectly
well that if a C.S8.U, were taken apart and
the seal exposed it could not be refitted
until it had been rig tested and that none of
the men at London Airport was qualified to
carry out this work or to certify its proper
completion,

Following the telephone conversation,
the engine was cleaned off with petrol, and
it then appeared that the leak was coming
from the seal of the C,S,U. Accordingly,
two of the engineers proceeded to remove
the C.S5.U. and open it, disclosing - so it
was asserted - that the seal was malaligned.
One of the engineers then attempted to
rectify the trouble,

The gasket which was taken off when
the C,S5.U. was removed was reported to
be in perfectly good order and examination
of the seal of the C.S, U, revealed that it
was not damaged, The C,S,U, was, there-
fore, reassembled using the old seal and
the unit was reaffixed to the engine using
the old gasket, (Following the crash,
tests were carried out which showed con-
clusively that the seal was properly fitted
and functioning perfectly, while the same
was true of the gasket, The accident could
not, therefore, have been caused by any
leakage from the C,S,U.)., Three engine
runs weére then made during which the
starboard engine was completely feathered
once,

If any written record of the work
done at London Airport was made out, it
must have been destroyed in the crash,
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Loading

Prior to departure from London
Airport the captain signed the load sheet
which showed that the weight of the air-
craft at take-off was 32 kilogrammes with-
in the permitted maximum. However, the
Commiissioner believed that it was over-
loaded to an extent of nearly 400 kilogram-
mes. In spite of the overload, the aircraft,
if properly handled, ought still to have
been able to ¢limb on one engine. It was
not considered, therefore, that the over-
loading was a serious factor in the cause
of the crash.

The Crew

The captain had a great deal of fly-
ing experience, having flown approximate -
1y 13 000 hours with BOAC and the Royal
Air Force, He was taken ill on 17 August
and was confined to bed with an infection
diagnosed as streptococcal, He had been
pronounced fit for duty on 26 August,

It was established that prior to 1958
he had not been given the six-monthly
checks with the proper frequency or at the
proper intervals,

Checks were applied on 13 April and
29 August 1958, During the former check,
which was carried out in the Viking aircraft
involved in the accident:

1, failure of the port engine was
simulated;

2. the actual landing was not, how-
ever, carried out on the star-
board engine only;

3. the aircraft was not loaded to
the maximum permissible land-
ing weight although it had been
s0 certified;

4, the completion of the check form
was lax.

It was concluded that the test was not suf-
ficient to check the captain on his ability

to fly and land the aircraft with one engine
inoperative,

Similar criticisms applied to the
check of 29 August, which was carried out
in a DC-4 aircraft,

The first officer had had less than
L 000 hours flying of which only about 24
hours had been on twin-engined aircraft,
He was employed as a probationary pilot
from 30 August, The Commissioner be-
lieved that no proper six-monthly check
had been carried out or could have been
carried out on the first officer during
a positioning flight from L.ondon to
Blackbushe (10 minutes) on 30 August - as
was suggested by the Company's Operations
Manager and the chief pilot.

The engineer officer had been em-
ployed by the Company less than 3 weeks,
He was an airframe engineer, not licensed
to certify any work on the engineés, and the
captain had been advised by the engineer in
charge (Blackbushe) to "keep his finger on
him!,

Fatigue

Following his return to duty and prior
to the final flight the captain had not been
allowed the rest times required by Ar-
ticle 34F of the Air Navigation (Fifth
Amendment) Order, 1957, Under the regu-
lation no pilot is to be required to make a
flight in a public transport aircraft unless
he has had at least ten hours rest since his
preceding duty period.

On 30 and 31 August he made a series
of flights., Under the Air Navigation (Fifth
Amendment) Order, 1957, and under the
provisions of the Company's operations
manual designed to give effect to the Order;
a crew is to be regarded as on duty 45 min-
utes before scheduled time of take-off and
for 30 minutes after landing. In the result
he was on duty as follows:

From 1225 hours on Saturdavy,
30 August, until 0200 hours on Sunday,
31 August. He. accordingly, became entitled
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to 14 hours rest from 0200 hours that
morning, In fact, in breach of Article
34F of the Order, he got 7 hours 15 min-
utes before he again went on duty, Under
the Order, if the period between two duty
periods is less than 10 hours, the two duty
periods are to be treated as one duty
period,

On Sunday; 31 August, he was on
duty from 0915 hours until 1955 hours, and
since this duty period was to be treated as
one with that of Saturday, he had been on
duty for 31 hours 30 minutes, a gross
breach of Article 34E of the Order, since
the maximum permissible flying duty pe-
riod for a two-pilot crew is 16 hours,

However, he was again on duty on
Monday, 1 September, at any rate from
1325 hours and owing to the trouble found
at London Airport was evidently on the
Airport and, consequently, on duty until at
least 2000 hours, He cannot have had 10
hours rest from the time he left the Air-
port until he got back there, which on the
evidence was at about 0400 hours (British
Summer Time) on the morning of Tuesday,
2 September. In the meantime he had gone
to bed without a meal and after drinking
only a small whisky, He was disturbed at
0100 hours during a search for spares for
the aircraft, did not eat his breakfast and
‘had to be roused for the final flight,

The first officer had spent a dis=
turbed night prior to the last flight and the
engineer had not had more than approxi-
mately two hours sleep.

In short, this ¢rew had not had the
rest desirable, and to which indeed they
were entitled under the regulations, be-
fore taking-off in an overloaded aircraft
whose mechanical condition was suspect,

The gravity of this matter, and of
the disregard of the regulations in the
case of the rest time to which the captain
was entitled, became apparent when it
was disclosed that the Company had been
prosecuted and convicted in May 1958 on

10 charges involving breaches of the regu-
lations governing flight time limitations,
and that these convictions involved both
excess hours and insufficient rest accordeu
to pilots,

On 26 August 1958, following an in-
vestigation by the Ministry, it was pointed
out during an interview with Company of-
ficials that a spot check carried out dis-
closed three breaches of Article 34(E)
involving excess hours and three involving
ingufficient rest. When the facts in regard
to the captain's insufficient rest are con-
sidered in the light of this interview only
4 or 5.days before, it is obvious that the
regulations were being deliberately disre~
garded, The Operations Manager stated
that he had spoken to the Managing Director
of the Company (whose interest in the Com-
pany términated on the first day of the in-
quiry) about breaches of the flight time
regulations before the interview of 26
August, but the Managing Director took the
view that a breach was not a breach pro-
vided it was reported afterwards, This
was taken to mean that the Company would
report the breaches with an explanation of
why they had occurred and thus expect to
receive a dispensation from the Ministry,
This cannot serve as any explanation of a
series of flagrant breaches -~ as the Com-
missioner was aware that none of them had
in fact been reported and did not believe
the Company had the slightest intention of
reporting them, These matters were the
subject of consideration with a view to
prosecution when the crash occurred -
thereafter action was deferred pending the
inquest,

The Flight

Following take-off at 0554 hours the
aircraft was cleared to Epsom (at 2 000 ft),
Dunsfold (at 4 000 ft) and then to ¢limb
away to 7 500 ft at Seaford out of the Air-
way. Ten miles southeast of Dunsfold (at
0609 hours) the captain informed London
that he had erngine trouble and wanted to
return to Blackbushe. He was told he
could return to Dunsfold at 7 000 ft, and in
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answer to a query, he advised that he was

able to maintain altitude.
the remainder of the flight were as follows:

0611

0616

0617

0620

0621

0622

0624

The events of

had throttled down one en-
gine but had not feathered
aircraft was descending to
5 000 {t

was cleared to Blackbushe
Beacon at 3 000 ft or over

had feathered the starboard
engine but would re-start it
for the landing at Blackbushe

London Airways confirmed
he had passed Dunsfold
instructed him to set course
northwest for Blackbushe
Beacon and told him to con-
tact Blackbushe

~ Blackbushe weather and QFE

were passed to aircraft

ATC at London saw on radar
that the aircraft was on the
wrong course heading east of
north towards Epsom - a
heading error of 70©

G-AlIJE was observed by
another aircraft to be flying
at about 2 500 ft on a north-
easterly heading

Blackbushe, at the request
of London ATC, asked the
aircraft to confirm it was on
course for the Blackbushe
Beacon

G-AILJE replied, "I have your
beacon, turning and going
dead ahead' - meaning pre-
sumably, a turn to the west
when informed that he was
heading for Epsom, the cap-
tain said he would "retune'

G-AIJE asked for and was
given a QDM (magnetic
course to Blackbushe)

0625 - was offered GCA

~ replied, "I'11 take GCA
please ,.. one engine feath-
ered and I don't seem to be
able to unfeather ,..,"

0626 - reported ''10 miles E of
Blackbushe' - "having dif-
ficulty maintaining height .

1 000 ft ...,800 ft ...., "
Thereafter a series of QDMs were passed;
GCA attempted unsuccessfully to contact
the aircraft which continuaed to lose height
until it crashed at 0632 hours, 3 miles NE
of London Airport and more than 20 miles
from Blackbushe. )

Eyewitnesses stated that the aircraft
was flying on the port engine only, the star-
board engine being feathered - facts which
were confirmed by the examination of the
wreckage. Examination of the wreckage
further proved that prior to the accident
the engines and propellers were in sound
working order and that the starboard en-
gine showed no signs of lack of lubrication,
It was established that the starboard feath-
ering motor was burned out and that this had
occurred prior to the crash, a fact which
explains the inability of the captain to un-
feather this engine, The destruction of
the sump was so complete that it was im-
possible to ascertain the source of any oil
leak, Signs of oil sprayed irom the star-~
board engine on to the starboard tailplane
indicated, however, that there probably
was an oil leak,

Discussion of Evidence

It was concluded that there probably
was an oil leak which showed itself at
7 000 ft but was not considered to be se-
rious and, therefore, the captain only
throttled back instead of feathering the
starboard engine,

It is difficult to understand why an
experienced pilot should take the wrong
course, despite the directional assistance
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of the sun and a magnetic compass - there
were two possible explanations:-

1. the captain or first officer tuned
the ADF equipment to Epsom
instead of Blackbushe; or

2, the captain was misled by the
Amsterdam Beacon.

Blackbushe Beacon was established
some years ago operating on a frequency
of 379.5 kilocycles and to an effective
range of 15 NM, interrupting its signal at
intervals of 8 times per min by the code
signal MB., Meanwhile, Amsterdam,
which is a powerful navigational beacon
with a frequency of 381 kilocycles, trans-
mits its signal interrupted at half minute
intervals with its code sign P,H.A. Ifa
set is mistuned towards Amsterdam
at a point outside the 15 mile radius of
Blackbushe, the effect may be that the ra-
dio compass needle will be influenced by
the Amsterdam signal and will show a
false reading. If the pilot follows this
bearing he will fly an incorrect course and
the error is likel; to increase.

The ADF parnel to which the pilot has
to ‘tune his set is rather above his head and
is only marked at every 10 kilocycles., It
is obviously easy to mistune, and if he mis-
tunes outside the area of 15 NM, where
protection is assured, he may find that
his radio compass is pointing away from
Blackbushe, with the result that if he fol-
lows it blindly he is flying off course.

The aircraft was clearly informed
that it was off course, but it is apparent
from the reconstruction of the flight
(Figure 26) that the crew did not know
their exact position,

A remarkable feature of the R/T
record is that the pilot does not seem to
have relied at all on his magnetic compass
which ought to have suggested his error
long before he was warned of it,

The real crisis arose when the cap-
tain found that he could not unfeather and

could not maintain height, He had feath-
ered the starboard engine at 0616 by de-
pressing the feathering button, There can
be no real doubt that either the button was
held in, or mote probably stuck in, with
the result that by 0625 the motor was burrn-
ed out, There is a warning light fitted
which would normally show red if the motor
was being run unduly, This cannot have
been observed, possibly due to the bright
sunshine in which the aircraft was flying.
Alternatively, the motor may have been
damaged in the course of the feathering
checks on the various ground tests.

Evidence showed that the single-
engine-climb performance of the aircraft
was above average, It should, therefore,
have been possible to climb the fully load-
ed aircraft at about 200 ft/min. Never-
theless, the pilot came down from 3 000 {t
to 1 000 or 800 without a word of warning,
and subsequently allowed the speed to drop
so that he could no longer climb on one en-
gine, The Commissioner believed that the
captain was flying the aircraft in a manner
quite out of keeping with his experience
and attriduted this behaviour to the fact
that the captain was affected with fatigue
to a very marked extent,

The Directors of the Company put
the whole blame for this accident on the
captain, It was said that the loading re-
sponsibility was his, and his the responsi-
bility for taking-off in the aircraft. He
also had been responsible for testing his
first officer and in effect, as was suggested,
had chosen his crew, They were not pre-
pared to admit any criticism of their own
actions or that the actions of this captain
might have been affected by the policy of
the Company,

A full and searching report into the
affairs of this Company made by the Offi-
cers of the MTCA in December 1958 shows
that since this accident the Company has
taken great pains and spent a good deal of
money in putting its affairs in order, with
the result that its organization now bears
favourable comparison with that of other
larger companies and so that, if itis
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given a chance to do so, it is now able to
provide a safe and proper service,

Probable Cause

The aircraft was allowed to lose
height and flying speed with the result
that the pilot was no longer able to exer-
cige asymainetric control,

The conduct of the pilot and the whole
c¢ourse of events outlined were contributed
to by the deliberate policy of this Company,
which was to keep its aircraft in the air
and gainfully employed regardless of the
regulations or of the elementary require-
ments which should enjoin consideration
for the conditions of working of its em-
plovees or the maintenance of its aircraft,

Any responsibility of the captain is
1o be viewed in the light of his position as
an employee upon whose shoulders an in-
tolerable burden was placed,

Recommendations

Six-monthly check

Recommendations in this regard
were made in the report of 17 October
1957 {C.A.P. 146) on the accident at
Blackbushe to Viking, G-AJBO, and were
endorsed in the report of 19 July 1958
{C.A.P, 149) on the accident to Solent
aireraft, G-AKNU, however, it was be-
lieved that they had not been implemented
as at the time of writing of this report,

In particular, the following had been
recommended:

a) that the check should be con~
ducted on a special flight;

b) that in the case of a twin-
engined aircraft it should include
on at least every other occasion
a landing with one engine inopera-
tive at night;

c) that steps should be taken to
facilitate the checking of a Com-
pany's records

Articles 34(B) and 34(E) of the Air
Navigation (Fiith Amendment) Order 1957

These Articles provide a limitation
on the flight time hours of the crew of
public transport aircraft 'for preventing
excessive fatigue'. A public transport-
aircraft is defined in Article 73 of the Air
Navigation Order 1954 as "an aircraft
carrying passengers or goods for hire or
reward’, ‘

It was recommended:

- that in addition to stipulating a
minimum rest time before a
public transport flight and a
maximum flight time for that
flight a minimum rest time must
also be stipulated after it and
before any other flight whatever,

Tuning of ADF Equipment

It was agreed that the practice of
seeking navigational guidance outside the
service range of the wanted signal was
undesirable,

However, assuming a pilot is warned
of the risk and accordingly takes care to
check the accuracy of the guidance he is
receiving from his ADF equipment by the
other methods available to him, there is
no reason why he should not tune to a
beacon from ocutside its strict service
range.

Records of Maintenance

Article 17(8) of Air Navigation Order,
1954, deals with this subject, Its whole
object is to ensure the rmaking of the ap-
propriate entry after each flight (as defined
in Article 20(6) * and the preservation of
the record of defects for a period of two
years,

* "flight includes the whole of the period occupied in transit from an aerodrome to the
aerodrome of next landing from the time when the airc¢raft is first in motion on the
ground until the time when it comes to rest on landing. ™
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It is recommended:

L.

that in the case of the current
record of defects any necessary
amendment should be made to
require that this record shall be
completed in duplicate at the
termination of each flight as de-
fined by Article 20(6) and that in
each such case one copy only
shall be carried in the aircraft
and that arrangements shall be
made to ensure the preservation
of the record for two years;

(It may be useful to compare the
practice in regard to load sheets

ICAO Ref: AR/580

where one copy is left on the
ground, )

that the word "emergency" in
the proviso to Regulation 49%
should be defined as applying
only to circumstances where ah
aircraft for some reason beyond
the control of the operator or
crew lands at an airport where
facilities do not exist to enable
the requirements of Regulation
49 to be complied with and as
extending only to a flight from
that airport to the nearest air-
port at which such facilities
exist,

-

* designed to cover the carrying out of temporary repairs in emergency.
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ACCIDENT TO VIKING GAIJE ON 2nd. SEPTEMBER. 1958

RECONSTRUCTION OF PROBABLE FLIGHT PATH.
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No. 48

Léide Aéreo Nacional S,A., C-46, PP-LDX, accident at Campina Grande,

Paraiba State, Brazil, on 5 September 1958,

Accident summary as

released by the Air Ministry, Brazil, 16 January 1959,

Circumstances

Clearance was given for the route
segment PPRF - PPKG at the approved
altitude of 1 800 metres. Upon reaching
the position Nazaré, the pilot descended
without clearance to 1 200 metres and
passed over the PPKG facility at 1 000 me-
tres, or 200 metres below the minimum
altitude provided for initiating the proce-
dure as prescribed by the Directorate of
Air Routes, Having passed over the facil-
ity, the pilot consulted the procedure for
PPKG and replaced it in the file. When
the co-pilot asked him whether it should
not be kept out, he said no, as he already
knew it by heart, The procedure was ini-
tiated normally, the aircraft returning on
a heading unknown to the Investigating
Commission until it was at 520 metres
(critical altitude 647 metres), when verti-
cal visual contact with the runway was
established; but it was not possible to come
in; the aircraft having passed the critical
point and being over the runway, The
pilot tried to enter the traffic visual, so
as not to lose sight of the runway, but this
proved impossible on reaching final ap-
proach, with the result that the landing
was again missed. He applied power and
climbed in a spiral above PPKG to 750 me-
tres., On reaching this altitude, he made
a turn above the station, intercepting
the outbound track, He maintained altitude
up to the end of the base turn, when,
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starting the return, on heading 200 de-
grees, he began to descend, turning on the
aircraft lights. After a few moments of
flight, the co-pilot tried unsuccessfully to
obtain visual reference by looking outside,
At this time he felt a violent impact and
heard the pilot shout that he was "hitting".
Two crew and eleven passengers were
killed, and two ¢rew and three passengers
were seriously injured in the accident,

The inbound heading of 200 degrees
observed by the co-pilot and checked by
the Investigating Commission showed that
the procedure carried out by the pilot was
not in accordance with that indicated in
the approach chart approved by the
Directorate of Air Routes, It was also
found that at the time vertical visual con-
tact with the runway was established, the
aircraft was at most 40 metres from the
ground, despite the fact that the meteor-
ological information supplied by.the
Léide station at PPKG was ceiling 130 me-
tres with visibility 6 kilometres.,

Causes of the Accident

The accident was due to pilot
error - improper procedure during an
authorized instrument flight. A contrib-
uting cause was an error on the part of
other personnel - the meteorological fore-
cast was incorrect.
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No. 49

ILinea Aeropostal Venezolana,

Super Constellation, YV-C-ANC

crashed on Alto del Cedro Mountain, Venezuela, on 14 October 1958,

Report released by the Directorate of Civil Aviation, Venezuela.

Circumstances

The aircraft was on a flight between
Panama and Maracaibo, Venezuela,
car.wing a crew of 6 and 17 passengers,
It reported over the Riohacha intersection
at 2351 hours at 15 000 ft and estimated
its arrival at Maracaibo at 0030 hours.

At 0015 hours the flight reported it was

35 miles out and at 10 000 ft. The last
contact with the aircraft was at 0022 hours.
It ¢rashed on Alto del Cedro Mountain in
the Sierra de Periji killingall 23 persons
aboard.

Inve sthiation and Evidence

The wreckage was found 48 nautical
miles from Maracaibo directly on the
Maracaibo-Riohacha route, on the
Colombian-Venezuelan border. The air-
craft had hit very high tree tops in the
wilderness of the high hills of the Sierra
de Perija, at a height of about 1 800 ft.

It continued travelling through the air on

a 120° course for about 1 500 ft among

the trees, and for an additional 1 000 {t
over a clearing. The final impact occurred
directly against the rocky wall of a ravine
at a height of about 1 500 ft. The heavier
parts fell to the rocky bottom of the ravine,
125 {t below.

It was evident that on initial impact
the aircraft was in a straight and level
position, laterally and longitudinaliy, or
at least approximately so. The aircraft
disintegrated left wing and tail first,
followed by the fuselage centre part and
the right wing and tail. All impactsagainst
the trees occurred between 60 and 80 ft
above the ground. Although the fuel tank
areas of the left wing had disintegrated

during the early part of the accident, there
was no evidence of fire prior to the final
impact.

The evidence attracting mostattention
in the operational phase of the flight was
the pilot's report that he was 35 miles out
of Maracaibo, whereas the accidentoccurred
a few minutes later at a distance of48miles
out. It was proved that the report was sent
at 0015 hours and that conversation was
renewed seven minutes later, from which
it is deduced that this position was at least
52 miles out at 0015 hours. Itis proved
below that he was possibly even further out.
At a normal descent rate of about 600 {t/min,
it would take about 13 minutes to descend
from 10 000 ft to the 1 800 ft altitude at
which the accident occurred; this gives
rise to the belief that the accident took
place at 0028 hours. If his rate of descent
was above or below 600 ft/min, the time
of the aceident would, of course, be .
different; however it could not have occurred
before 002¢ hours.

Again on the assumption that the rate
of descent was 600 ft/min at an average
descent ground speed of about 232 knots,
his position, when he reported at 10000 ft,
must have been 98 miles out of Maracaibo
or six miles from the town of Riohacha,
Further calculations prove that he must
have initiated descent from 15 000 ft at
about 0007 hours, 128 miles out of Maracaibo
and only 16 miles on this side of the
Riohacha intersection. {This calculation
is based on an average flying speed of
280 knots, in descent, less the windspeeds
according to the report). 1f a 165-knot TAS
cruising speed at 15 000 ft is taken, less
15-knot headwinds, and his reported position
over the Righacha Intersection at 2351 hours,
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his true position at the time of that report
ought to have been 191 miles from Maracaibo,
or 45miles from the Riohacha Intersection.

If this reported wind speed is applied,
it can be deduced that when the pilot
advised having reached position Tango/2,
he was actually seven miles from that
position. This is not considered a serious
error since in view of the lack of radio
aids in that area, it would have been
difficult, if not impossible, to establish
one's position with greater accuracy. It
should be noted, however, that all his
position reports up to and including
Barranquilla were transmitted atexactly
the estimated time. His subsequent posi~
tion report over the Riohacha Intersection
was made six minutes ahead of the planned
time. By drawing a line between Tango/2
and the point indicated in the preceding
paragraph {45 miles from the Riohacha
Intersection), it can be seen that this line
is exactly parallel to the required heading
{account being taken of the wind) to main-
tain precisely the Barranquilla-Riohacha
Intersection course (419). 1f the pilotflew
this route, he would arrive at the pre-
surned Riohacha Intersection at2349 hours,
i.e., only two minutes before his report
at 2351 hours.

Considering that the pilotwas sending
his position reports exactly according to
schedule, it would appear that he sent
them merely pro forma, including the
report over Barranquilla which he never
reached,

The minimum altitude for the Red 13
stretch between Riohacha Intersection and
Maracaibo is 9 000 ft. If an emergency
had occurred after the 0022 hour contact,
and assuming that the aircraft was at the
correct altitude, there would have been
sufficient time (1) for a radio trans-
mission and {(2) for the passengers to
fasten their safety belts. Neither of the
two measures was applied. The differences
in en route altimeter setting were not
sufficiently significantto produce important

errors in estimating altitude, and minor
errors of this kind would not have brought
about this accident. While it is obvious
that a small difference in altitude would
still have allowed the aircraft to overfly
the mountain, this does not alter the fact
that the pilot had descended to analtitude
greatly below that recommended for this
area where navigational aids are scarce.

It is known that the pilot descended
from 15 000 ft without prior clearance.
The Commission was, nevertheless,
informed that such a procedure i8 correct
provided that the aircraft is flown by
visual reference. Weather conditions in
that area during the night of the accident
made it impossible t6 establish whether
the descent could be performed entirely
by visual reference. However, there
were variable cloud conditions over the
weather reporting stations, so that a
vigual descent would have been very
difficult to carry out, to say the least.

Conclusions

The pilot turned northwest on reach-
ing position Tango/2, instead of turning at
Barranquilla, and flew towards a wrong
position 45 miles from the Riohacha Inter-
section, having failed to take this discrep-
ancy into account in calculating hisdistance
from Maracaibo.

It is very likely that the pilot, when
reporting 35 miles from Maracaibo, had
seen the Carrasquero lights and the sur-
rounding gas flares, through a thin layer
of cloud below and believed they were the
lights of Maracaibo.

The pilot had no way of definitely
determining his position in the area, and,
therefore, ought to have taken greater
precaution against descent at a mistaken
location. His best alternative should have
been to remain at a safer altitude until
(1) he sighted the Maracaibo lights (not the
glare), or (2) obtained oscillation of the
radio compass needle over Maracaibo.
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Crew Information

The captain had a totalof 2 134:12
tlying hours in Super Constellations.
However, with the exception of 147 hours,
he had accumulated all this time as first
officer. He had flown this route only
fout times having been assigned to it on
. September 1958. During the 40 days
preceding the accident he had flown
147:03 hours, and his last previous flight
was on 10 October 1958. He held the
necessary licences and his last checked
flight proved satisfactory.

The first officer had 469:38 {lying
hours as co-pilot on Constellations, as
well as 600 hours as captain on Martinair-
craft, Like the captain, he had flown
this route only four times. During the
forty days prior to the accident he had
{lown 136:13 hours, his last previous
flight being on 10 October 1958. He was
properly qualified to discharge theduties
of first officer,

Probable Cause

The accident occurred owing to
premature descent caused by the pilot's
failure to allow himself a suitable margin
tor {1) altered flight course and (2) short-
age of navigational facilities in the area.

Recommendations

The following recommendations were
made following the investigation:

1) to establish a procedure whereby
a pilot in IFR flight must maintain
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his height until he is cleared to
initiate descent or, failing that,
is under the obligation to cancel
his IFR plan, weather permirtting;

the airline should not assign to
the same flight two individuals
(captain and co-pilot) neither of
whom is sufficiently familiar
with the equipment and/or route;

pilots should be given instructions
to maintain cruising altitude until
such time as a definite position
check is obtained, either visually
or by radio;

to teach pilots, during their
training, the importance of ad-
hering to the flight plan. Any
deviation from this procedure
should be communicated to the
FIR. A regulation requiring the
pilot to transmit any new ETA
would make it more difficult for
the pilot later to ignore or forget
the new ETA;

to install additional radio aids in
the area, such as radio beacons
or radio ranges at the Riohacha
aerodrome and/or an approach
beacon on Red 13 at a suitable
distance from Maracaibo, say
about 25 miles., This approach
beacon would be highly useful
even if a radar facility at
Maracaibo becomes feasible,
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Na. 50

BEA, Viscount 701; G-ANHC and Italian Air Force, F-86E collided

over Nettuno, [taly on 22 October 1958. Report released by the

~ Ministry of Defence-Aviation, Republic of Italy - April 1959

Circumstances

The Viscount, en route from London
t6' Naples, flying on Airway Amber 1,
reported over Ostia at 23 500 ft at 1144
hours advising that it was contiruing to
Ponza, estimating arrival over this point
at 1157. At 1150 it collided east of
Nettuno with an Italian Air Force Sabre
which was taking part in group training
of aerobatic manoceuvres, The 26 pas-
sernigers and 5 crew aboard the Viscount
were killed in the accident, and the pilot
of the F-86 parachuted to safety. Both
aircraft were destroyed.

Investigation and Evidence

Actual Weather Conditions at the Time
and Scene of the Accident

Along the coast of Lazio and offshore
there was clear sky or very little ¢loud
with 1/8 cumulus inland, base between
700 and 1 400 metres, and top probably
around 2 000 - 2 200 metres.

At higher levels, the sky was gener-
ally clear north of the Circeo promontory.
From Circeo to the lower Tyrrhenian Sea,
high cloud formation existed (cirrus and
cirrostratus) with base above 6 000 me-
tres.

Visibility was good and greater than
10 kilometres in all directions.

Freezing level in the accident area
was at approximately 2 200 metres.
Upper winds obtained from Ciampino
radio soundings at 1200 hours were light

* Translator's Note

at all levels., Particularly light winds
from NE up to 1 000 metres; variable
from E to SE with a maximum strength
of 5 knots between 1 000 to 4 000 metres;
rotating towards 240° and later 270° with
maximum speed of 13 knots up to the

7 150 metre level.

Navigation Aids

The ground/air communications log
indicates that the Viscount regularly
transmitted the prescribed position reports
over the various reporting points.

The aircraft carried DECCA, for
which there are no stations in Italian
territory; it could not make use of the VOR
system as it was not equipped with the
necessary receiving equipment. The crew,
therefore, navigated solely on the basis
of ADF.

General Description of Airspace

[see Figure 27)

Airway Al is under the jurisdiction of
ACC Rome. This centre is organized
into three sectors: North - Central -
South. Overflight traffic on Airway Al
between Ostia NDB and Ponza NDB comes
under the control of South Sector.

The segment Ostia NDB - Ponza NDB
of Al crosses prohibited (vietata) *area
No. 15, (the Approach Control Zone of the
Pratica di Mare military base). Prohibited
(proibita)* area No. 18 (Nettuno Artillery
Range) is located to the east of Airway 1
and is contained within area No. 15.

Throughout the report both “'vietata™ and ''proibita" are used with reference

to areas 15 and 18.

Both expressions have been rendered in English by the word

“prohibited” but in each case the original Italian word has been added between

parentheses.
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Airway Al, 60 NM in length, 10 NM
wide, extends from 4 000 ft MSL 10 23 000
ft MSL; the whole airspace above from
24 000 to 40 000 ft MSL is part of area 15,
that is to say of the Pratica Approach Con-
trol Zone.

Control Procedure of Pratica CTR

fArea 15@

The control procedures applying at
Pratica CTR are set forth in Military
Notam No. 44/47 of 27 October 1957.

That Notam, which contains additional
information concerning the practical
application of service instructions from
Rome ACC/FIC and of agreements between
Rome ACC/FIC and Pratica APP/TWR,
specifies that the airspace around Alis to
be used only for IFR exits below Al.

ATC Procedures between Pratica and
Rome Terminal Control Area

CTR Pratica {(Area No. 15) lies
within the airspace of the Rome Teérminal
Control Area.

In view of the fact that the Pratica
Base is not used on a continuous basis
except in specific cases, operations at
the Base are limited to the period 0530 -
1300Z on week days; Rome ACC normally
useés the Pratica CTR airspace for its own
traffic, after appropriate coordination
with Pratica APP/TWR.

A1C Procedures applied to the
Viscount {BEA Flight 142)

On the basis of

a) the communications between BEA
142 and Rome ACC

b) thecontrol strips relating to the
flight

it appears that:

BEA Flight 142 was normal up to
NDB Ostia and in accordance with ATC
procedures. At approximately 1100Z,
the controller of Sector North, in view of
the presence of other traffic over Ostia
NDB at 21 500 ft, and in coordination with
Pratica TWR/APP, cleared BEA 142 on
Al at 23 500 ft, in conformity with the
procedures in force.

At 1144 hours the Viscount reported
over Ostia NDB, estimating overflight of
Ponza NDB at 1157.

At 1153 hours Rome Contrecl, having
received reports of an accident (at approx-
imately 1150 hours) in the vicinity of Anzio,
called the Viscount repeatedly without
receiving any reply.

The Wreckage

The wreckage of the two aircraft lay
east of Nettuno; most of it was scattered
over the area between C. La Secchia and
the sea along a distance of about 2.7 km:

The Viscount wreckage lay mostly in
the southern part of the above area, that
of the Sabre mainly in the northern part,

There was, however, no clear line of
division between the parts of the two air-
craft, nor was there any evidence of a
precise distribution pattern in the wreckage
trail, except that some of the denser
components of the Viscount (2 turbo-props)
were found towards the southernmost part
of the area.

The turbine of the Sabre was located
NW of the above area and at quite a
distance from the other parts, indicating
a somewhat anomalous trajectory.

Figures 28 and 29 show the main
components of the two aircraft and the
structural break-up following the collision.
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Many parts were not located, could
not be identified or were broken into
small fragments. The only parts of the
right wing of the Sabre that could be
identified were a few pieces of the wing
tank, the centre hinge of the aileron and
the wing tip - considerably buckled and
5till carrying the undamaged pitot antenna =+
and a few other pieces. The rest of the
wing was reduced to minute and irregular
fragments indicating that the wing most
likely exploded,

The condition in which the forward
part of the fuselage of the Sabre was found,
in contrast with the aft part, leads to the
conclusion that the impact occurred on
the under part of the fuselage, practically
at right angle to its axis, and that, there-
fore, the Sabre was in a dive at the
moment of collision.

As regards the Viscount, it is be -
lieved that No. 1 propeller struck the left
wing of the Sabre dissipating part of its
rotative force and became separated from
the engine after failure of the reduction
gear. Practically at the same moment
No. 1 engine was torn free from the wing,
following deceleration caused by the
collision, Since the total kinetic energy
absorbed by the bending of the propeller
blades, the failure of the reduction gear
and the failure of the engine mountings
on the wing, may be considered as small
in relation to the kinetic energy of the
turbo-prop, it may be assumed that the
trajectories of the engine and the propeller
were practically the same and such that
a line plotted back from the points on the
ground where these two parts were found
will give an approximate indication of the
point of collision.

The Configuration of the Collision

The wreckage clearly indicates that
impact occurred between the forward left
part of the Viscount and the bottom part
of the Sabre which was in a dive.

The fact that only a few parts of the
right wing of the Sabre were found, in

widely scattered areas, and identified,
leads to the assumption that the wing
disintegrated on impact.

Another <ledr indication of direct
impact is furnished by the tears produced
by No. 2 turbo-prop of the Viscount on the
central section and on the right wing root
of the Sabre, which impact destroyed the
turbo-prop.

The condition of the leading edge of
the left wing of the Sabre leads to believe
that the point of impact was in Area A
(see Figure 29), against the leading edge
of the Viscount wing between No. 1 and
No. 2 engines.

From the statements of the pilots of
the flight formation, and on the basis of
the likely configuration of the two aircraft
and their respective speeds, it may be
deduced that at the moment of impact:

- the longitudinal plane of symmetry
of the Sabre was approximately in a
vertical position,

- the longitudinal axis of the Sabre
formed an angle B of 70° with the
horizontal axis.

The angle, as seen from above, of the
longitudinal planes of symmtetry of the two
aircraft was 45/50°. (See Figure 30)

The collision probably took place in
the following manner:

- probable impact of right wing of
Sabre against fuselage (riose) of the
Viscount;

-~ impact of left wing of Sabre against
Viscount No. 1 and 2 propellers with
initial structural disruption of Sabre
in area K (see Figure 29) and
detachment of Viscount No. 1 propeller;

- impact of centre section of Sabre
against Nc. 2 engine, with failure
of centre section, and probable
explosion of fuel in Sabre wing tank
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resulting in disintegration of right
wing;

- projection outwards of Sabre ejection
seat with pilot;

- separation by inertia of Viscount
No. 1} engine;

-~ impact of leading edge of Sabre left
wing (area A in Figure 29) against
leading edge of Viscount left wing,
failure and separation of parts 21,
31 and 38 of Sabre left wing;

- breaking-up of Sabre rear fuselage
and Viscount left wing in area H
(Figure 28) as a result of mutual
intem~penetration and consequent
destruction of both aircraft;

= smashing of Sabre and powerplant
and separation of tail assembly,

As regards the Viscount the impact
most likely generated angular accelerations
causing yawing and rolling.

These accelerations contributed to
the disruption of the rear fuselage cone
with the tailplane, and to separation of
No. 4 powerplant, Failure of the right
stabilizer at the root must also be attrib-
uted to the aforementioned accelerations.

The multiple fractures in the nose
section (Figure 28) as well as other
fractures along the fuselage appear to be
attributable to the cumulative effect of
impact, momentum and pressure waves
(initial explosive decompression, sudden
dynamic pressures, explosion of the right
wing of the Sabre).

Separation of the tip of the Viscount
vertical fin and of the right stabilizer
appears to have been caused by the
shearing action of the sheets which broke
off from the nose of the fuselage.

The figures in Figure 3] attempt to
reconstiruct the likely sequence of the
collision.

The sequence of impact as described
above was of extremely short duration; in
the order of 1/10 of a second.

Reconstruction of Flight up to the Accident

The Viscount took off from London at
0841 hours for Naples and Malta and was
to follow Airways A-3, A-1 and B-28.
The London-Geneva segment was flown as
planned. This was ascertained from the
DECCA recording which was recovered
from the wreckage of the aircraft.

The Geneva-Ostia segment was also
flown according to flight plan as evidenced
by the time of overflight over reporting
point. The aircraft flew at cruising level
21 500 ft up to the border of Milan FIR but
climbed to 23 500 ft before reaching Turin
after obtaining clearance from Milan ACC.
This altitude was maintained until the
accident, by authorization from Rome ACC.
The estimated speed (262 kts) was actually
made good. The last communication sent
by the Visgount to Rome ACC was the
message reporting over Ostia at 1144 hours.

The collision between the Viscount and
the Sabre occurred shortly before 1150
hours, the time at which the first report
concerning the accident was sent by the
control officer on duty in the Pratica di
Mare tower, who saw the cloud of smoke
caused by the explosion,

Having regard to the report sent by
the Viscount from Ostia at 1144 hours and
to the ground speed maintained up to that®
moment (approximately 262 kts) it can be
assumed that the sector Ostia-Ponza-
Naples would have been flown in 27 or
28 minutes. It is pointed out, however,
that while the initial descent, according
to the flight plan, was to have commenced
at Ostia; the Viscount, following authori-
zation from Rome ACC, maintained a
cruising flight of 23 500 ft beyond Ostia.

The Sabre jetformation consisting of
four F-86E, including the one that collided
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with the Viscount, had taken off from
Pratica di Mare Airport at 1045 hours
on a.group tactical training exercise in
the eastern part 5f area No. 15 specifi-
cally reserved for the 4th Air Brigade
for training purposes, and prohibited to
civil aircraft.

After about one hour of exercises
the last phase of the training flight prior
to the collision as reconstructed from the
statements of the pilots of the Sabre
formation was as follows:

The formation was in an area located
approximately 5 km east of Anzio - on a
heading of approximately 310° and was
carrying out a reverse track manoeuvre
consisting of an initial dive, followed by
a climb turn to the right and a steep dive
with final recovery in level flight. The
formation was flying Indian file at 50 metre
intervals.

The manoeuvre was initiated on a
heading of approximately 310° and was to
be completed on a reciprocal heading, that
is approximately 130°.

Initial altitude was 25 000 ft, at the
end of the initial dive 20 000 ft and back
to 25 000 ft at the top of the climbing turna.

During the steep dive that followed the
climbing turn, the leading aircraft collided
with the Viscount.

None-of the pilots of the formation
saw the Viscount before the collision.

Discussion of Evidence

In the light of the foregoing data the
following deductions are made:

Characteristics of collision

Obviously there was a single impact
with immmediate catastrophic results. In
fact:

- the wreckage of the two aircraft
form two distinct groups separated
by a short distance;

- the wreckage of the Sabre indicales
that it was in a sharp dive at the
moment of impact;

- except for the turbine engine of the
Sabre; all pieces of the wreckage
were located close to the twd main
groups of components;

- no part of the wreckage shows any
evidence of pre-collision damage
or impact;

- the Sabre formation maintained
close order until the collision of the
leader;

- the pilots state that they did not see
the Viscount before the collision.

Location of collision

There is no doubt that the collision
occurred outside the Airway, in a well-
publicized prohibited (vietata) area.

In fact:

- all statements are in agreement as
to the location inland of the black
cloud sighted following the collision;

- the wreckage trail 6f the Viscount
indicates a descent path from the
NW sector approximately;

- even assuming that impact to have
occurred on the eastern edge of
the airway, the wreckage - bearing
in mind all the circumstances ~
would not have fallen where it was
found nor would the wreckage pattern
have been the same,

The reference points given by two
witnesses are sufficiently accurate to
identify the location of the collision
somewhere near Ponsarico.

This location coincides with:

~ the distance from Ostia {48 km),
in relation to the time elapsed
(6 minutes approximately) and to
the speed of the Viscount (500 km/h);
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- the orientation of No. 1 engine and
No. 1 propeller and their trajec-
tories;

= the wreckage trails of both aircraft,

Deviation of Viscount from Airway

Flight from Ostia to Collision Point

No information was obtained from
the Viscount or from other sources
concerning this portion of the flight.

The only ascertained facts are the
following:

- at the time of the collision the
Viscount was coming from a NW
sector approximately;

= wind force was negligible in relation
to the speed of the Viscount
{500 km/h);

= at 1144 hours the Viscount reported
that it was over Ostia NDB and
flying towards Ponza;

—~ at 1150 hours the collision had
already taken place at a point
approximately 48 km from the Ostia
radio beacon.

It would take a minimum period of
6 minutes to cover the segment from the
reporting point (Ostia) to the point of
collision.

It is deduced that the actual track
must have followed very ¢losely the line
joining the two points: in other words it
is hardly conceivable that the Viscount
departed significantly from a direct track
along that segment.

Reasons for deviation from airway

The following three assumptions are
possible:

1. woluntary deviation;

2. deviation to avold a feared collision
with Sabre formation;

3. deviation as a result of navipgational
error.

1. Starting from a point close to Ostia

the pilot may have voluntarily headed
towards the airport of destination (Naples),
thus placing himself, some 6 minutes later,
at the point of collision,

In support of this assumption it may
be considered that the pilot of the Viscount,
because of the flight level and the excellent
visibility conditions, may have thought .
that there was no real danger in crossing
the prohibited (proibita) area, thereby
shortening the flight distance to Naples.

It is pointed out in this connection that
the airline's schedule gives 1210 as time
of arrival of Flight 142 at Naples. Having
reported over Ostia at 1144 hours, the
aircraft could not have arrived at Naples
before 1217, having regard to the time
required to cover the distance Ostia-Ponza-
Naples (28 minutes) and to carry out the
aerodrome procedures (5 minutes).

It is pointed out furthermore that upon
reporting over Ostia the pilot did not
request authorization to commence his
descent, as indicated in the flight plan,
but instead kept at 23 500 feet, in accordance
with the clearance received from Rome ACC.
The above assumption is in accordance
with the direction of flight of the Viscount
{approximately from a NW sector) as
deduced from the wreckage trail. This
direction of flight is more specifically
confirmed by the position of the heading
pointers (123° and 126°) read on the
Master Indicator and Zero Reader and in
the 31° shown on the radio compass, on
the assumption, a likely one, that the
power in the airborne circuits was imme-
diately cut off at the moment of collision.
Against such an assumption it may be said
that any intentional deviation from the
route, while not entirely to be ruled out,
appears very unlikely, since the captain
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of the Viscount, on the basis of his service
record was an extremely conscientious
and qualified pilot and therefore would
hardly have broken a rule of navigation
which in any event would have resulted

in an insignificant saving of time over the
entire duration of the flight.

2. The pilot was flying near the eastern
edge of the airway and may have been
induced to leave the airway with the aim
of avoiding the jet formation which he had
seen from a distance and which appeared
to him to be carrying out manoeuvres
likely to bring them on a collision course
with him in the airway.

Acceptance of this assumption would
imply that the captain of the Viscount,
having sighted the jet formation carrying
out aerobatic manoeuvres east of the
airway and believing that they were flying
towards the airway, decided to turn to
the left. The weakness of this theory is
that it assumes that the pilot of theViscount
not only sighted the Sabre formation from
an excessive distance, but also that he
was able accurately to determine that
they were on a collision track, thus
inducing him to leave the airway.

Furthermore, since such a theory
nresupposes that the pilot of the Viscount
had sighted the Sabres from a distance it
is reasonable to assume that after leaving
the airway he vould have manoeuvred the
aircraft so as to keep the Sabre formation
under constant visual observation, and
hence it is difficult to explain a frontal
collision in the circumstances.

3. The pilot intended to follow the
Ostia-Ponza airway and gradually and
unconsciously deviated from the airway
as a result of navigation error.

In support of this assumption it is
observed that navigation was conducted
in the conditions reported hereunder:

- on the day of the accident the winds,
in the vicinity of Rome, had a
somewhat irregular behaviour;

in particular along the higher
Tyrrhenian coast they were quite
strong from the NE sector, but near
Rome they practically inverted di-
rection, and their intensity varied
conside rably;

- the c¢rew were aware of this situation
through the forecast received on
departure from London, but never-
theless were required to make the
necessary drift corrections by direct
checking of the local situation; the
aircraft did not carry VOR equipment;

- an ADF radio compass tuned on MF
radio beacons sometimes gives
unstable indications.

Under this assumption, as a result of the
rapidly changing drift, the Viscount may
have passed abeam and inland of Ostia
NDB, whereas it reported over Ostia

at 1144.

From that point it may have continued
flying close to the eastern edge of the
airway on a track diverging more and
more from the centre line of the airway
itself. ‘

Against this assumption is the fact
that navigation from London to Ostia had
beéen normal and the consideration that
the excellent visibility along the segment
Ostia-Ponza permitted reaching Ponza by
direct route without difficulty.

It is pointed out furthermore that
along the segment Ostia-Ponza the airway
passes between two prohibited {proibite)
areas and this fact must have obviously
made the pilot of the Viscount particularly
mindful of the need to navigate accurately.

Conclusions

Regarding the validity of the various
above-mentioned assumptions the inves-~
tigating Commission expresses the
following opinion:

4 members incline towards assumption
No. 1 ~ voluntary deviation;
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No member supports assumptionNo. 2 limited to the control zones
- deviation to avoid a feared collision established for the inbound and
with the Sabre Jets; outbound procedures.

-

7 members consider assumption No.3 2.
the most likely - deviation as a result
of navigational error.

The system of radio aids should
be improved so as to permit
easier and more accurate
navigation for aircraft. As
regards Italian territory,
completion of the VOR plan
should be expedited.

Causes

The accident was attributed to "an
Act of God'" - since neither of the pilots

saw the other aircraft before they collided. 3. Airlines should be urged to

provide their aircraft with
equipment permitting maximum
use of the facilities provided
along the route.

A contributory cause of the accident
was deviation of the Viscount from the
airway which placed it in a prohibited
{proibita) area reserved for military
activities. . .

* 4. Control units should be provided

Recommendations with radar equipment enabling
them to give more effective
The Investigation Commission made pro?f'ctlon a:d {obex}::{'mse more
the following recommendations follewing positive coniro oth in the'
the inquiry: terminal areas and along airways.
1. Prohibited {proibite) areas 5. Pilots' attention should be drawn

reserved for military activities

to the need for strict observance
should be removed from the

of air traffic regulations. (Itis

immediate vicinity of terminal pointed out in this connection
control areas and from airways. that prohibited (vietata) area

In the case of military airports No. 15 was overflown 36 times
located within the terminal areas, during 1958, 14 times following
the reserved airspace should ve this particular accident.)

ICAC Ref: AR 381
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The angie, as seen from above, of the
lTongitudina

1 planes of symmetry of the
two aircraft was 45/500,
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FIGURE 31
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No, 51

Compafifa Cubana de Aviacién, S.A., Vickers Viscount, CU-T 603,

accident at Nipe Bay, Cuba on ] November 1958,

Report by

the Civil Aviation Commission, Republic of Cuba,

Circumstances

Flight 495, a scheduled flight,
departed Miami at 2200 hours en route to
Varadero, a distance of about 200 miles;,
estimating its time of arrival as 2249
hours. It carried 16 passengers and a
crew of 4. As there was no news of the
flight at 2249 hours, an alert was declared.
It was subsequently learned that the air-
craft had crashed over 400 miles from
Varadero at approximately 0210 hours
in Nipe Bay, Central Prestén, Oriente
Province, killing all aboard except
3 passengers.

Investigation and Evidence

The aircraft left Miami at 2200
hours with 1 600 U.S. gallons of fuel,
total endurance thus being 3.47 hours,
giving ample reserve for the intended
flight, It was later proved that impact
with the water occurred at 0210 hours.
Thus, the aircraft had flown 23 minutes
beyond the estimated endurance. Even
though fuel on board always exceeds the
amount required for a given flight, at the
time of impact only 8 gallons remained
in the tanks.

According to testimony of residents
in the accident area, the aircraft circled
over the spot a number of times, finally
making a wide turn, passing over the town
of Antilla in the direction of Prestén
Airport, on final approach. It suddenly
fell into the bay at about 400 metres from
the copastline and 2 km from the airport.

ICAO Ref: AR/583

The direction of travel was reversed by
the force of the impact with the water, and
the aircraft travelled about 200 metres,
furrowing the muddy bottom, which is at

a depth of 2 fathoms.

After salvage the following evidence
was found:

The right wing was intact over its
entire length, but the left wing tip was not
found.

Engines Nos. 3 and 4 were in perfect
condition; engine No. 1 was lacking the hub
and propeller; the propeller blades on No. 2
were bent backward.

The: tail section was completely sep-
arated from the fuselage, floating about
80 metres from the rest of the aircraft.

When the cockpit was salvaged intact;
it was found that all routine landing opera-
tions had been carried out.

The above information indicated that
the pilot attempted to raise the aircraft's
nose but was too near the water, which the
tail hit, parting from the fuselage over a
length of about 4 metres,

Probable Cause

The pilot was trying to land at
Prestén Airport when the aircraft ran out
of fuel on final approach and loss of
control followed.
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No. 52

Yemenite Airlines, DC-3, YE-AAB, accident near

Rocecatamburo di Pog%io?omo, ﬁrugi_a, Italy, on 3 November 1958.
‘Report released by the Director General of Civil Aviation

and Air Transport, Italy,

Circumstances

YE-AAB was on an official govern-
ment flight from Rome, Italyto Yugoslavia,
taking the Under Secretary of Foreign
Affairs, Yemen, to Belgrade. Four crew
and four passengers were aboard. The
flight departed Ciampino Airport {Rome)
at 1645Z on an IFR flight plan and was to
proceed via Viterbo, Pescara and Split to
Belgrade. Due to the fact that the aircraft
gave an impossible estimate for itg ETA
over Viterbo, Ciampino Tower, at1729Z
on its own initiative, notified the aircraft
that it was on a bearing of 315°, which
indicated that it was to the west of Viterbo.
At 1736Z, YE-AAB advised it was over
the Viterbo NDB giving its ETAatPescara
as 1817Z. At 1738Z the Tower cleared
the aircraft to climb from 8 500 ft to
13 000 ft and requested it to transferfrom
VHF to HF for further en route navigation
messages: The aircraft acknowledged,
and this was the last effective radio contact.
At approximately 1800Z the aircraft
crashed on the western slopes of Monte
Porretta at a height of 2 690 ft. All
aboard were killed, and the aircraft was
destroyed.

Investigation and Evidence

Crew Information

The aircraft carried a pilot-in-
command, second pilot, radio operator
and flight engineer,

The Yugoslav pilot had a total of
3 165 flying hours by day, 2 125 of which
had been on DC-3 type aircraft,

Yugoslav pilots are taken on for
11 month periods of duty with Yemen Air-
lines. Prior to their being assigned to.
Yemen Airlines the pilots receive instru-
ment flight checks, link training and
medical checks. The Yugoslav Govern-
ment gives Yemen Airlines a guarantee that
these pilots are qualified and holding valid
licences. Before commencing duties in
Yemen, each pilot is tested by the Chief
Pilot of Yemen Airlines with whom he
must perform 10 hours of flight with
landings at the various airports in Yemen.
If the examination is successful, the pilot
is issued with a Yemenite commercial
licence.

Navigation Aids

All radio aids available along the
flight segme nt Ciampino-Ostia-Viterbo-
Pescara were operating efficiently during
the flight as was the Viterbo NDB. There
were no reports by other aircraft in flight
at the same time as YE-AAB of irregular
functioning of any radio aids.

Comimunications

The following frequencies were
available to the aircraft: 117.9, 118.1,
119.1 and 121.5. Throughout its flight it
used only 117,9 {(a military VHF frequency)
when in contact with Ciampino Tower.
Also, while en route it advised that it
could not switch over to Rome Control as
it did not have the appropriate frequency -
120.1.

During the time in which the aircraft
was in contact, from 1645Z to 1738Z, it
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made no mention of difficalties or inter-
ference in its airborne equipment, nor did
it complain about the efficiency of the
Ciampinoe radio facilities.

il HEY communications were normal.
H¥ ceontacts between the aircraft and
Pratica di Mare (Ciampine) were made
on ©6554-4552 Kefs.

Weather
Actual weather conditions along the

route and in the accident area at the time
¢t the crask

Lazio, Tuscany and Umbria generally
overcast with stratocumulus base between
1 900 and 1 500 metres and top at 2 700 -
3 000 metres. Higher up medium clouds
with base above 4 500 metres. Visibility
was generally good and more than 10 km
in all directions.

Winds aloft 1 500 metres, 3009,
10 knots.

Temperature +3 degrees C, winds
at 3 000 metres from 300°, 15 - 20 kts,
temperature minus 39 C, At5500metres
winds 300° 25 kts, temperature minus 18°C.

Statements by eye witnesses indi-
cated that in the accident area, situated at
approximately 800 metres above mean sea
level, the clouds (stratocumulus) were at
the 400 - 500 metre level and were
shrouding the nearby peaks overlooking
the point where the dircraft crashed -
Monte Porretta {1 338 metres) and Monte
Maggio {1 416 metres).

The actual weather conditions along
the route flown were those given to the
pilot in the forecast and in the position
and weather reports.

The Wreckage -~ General

The wreckage was scattered along
the west slope of Monte Porretta
(1 338 metres)in the Central Apennines,
southwest of Monte Vettore (2 478 metres),

at an elevation of approximately 820 metres.
It lay at approximately 300 - 400 metres
from the bottom of the valley, which is
surrounded by the high peaks of Monte
Porretta and Monte Maggio.

The aircraft had crashed on a slope
with a 459 incline and many of the parts
that had become detached from it (engines,
seats, radio equipment) had rolled down
the incline. It was deduced from inspection
of the wreckage that the aircraft hit the
ground with the wings approximately
parallel to the ground, the right wing
slightly lower than the left, On impact,
the longitudinal axis was probablyinclined
approximately 10° with reference to the
plane of the slope.

The wreckage pattern and distribution
of parts over the steeply sloping ground
indicated the aircraft's forward motion
was probably very small at the moment of
impact.

From the condition and the position
of the fuselage, the airframe and the
power plants, it was deduced that the
right engine and the front underpart of the
fuselage struck the ground first.

The telescoping of the fuselage indi-
cated that the path of the aircraft was
inclined with reference to the ground
surface, and its displacement towards
the left was indicative of a side motion.
This was confirmed by the fact that the
engines were found to the left of the point
of impact and that the rudder, broken off
at the root, was folded towards the left.

The fire which broke out and which
destroyed most of the wreckage, extended
to a large area around the main group of
wreckage and was fed by the large amount
of fuel in the tanks. Since all other
available evidence tended to exclude any
outbreak of fire on board before the
accident, it was concluded that fire broke
out as the result of impact against the
ground, probably starting in the right
engine which suffered the greatest fire
damage.
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The few parts that were found of the
controls, control links and control surfaces
did not provide any evidence of pre-impact
damage or malfunction.

It is assumed that the aircraft
instruments, navigation aids and radio
equipment were operationally efficient up
to the last moment. It must be borne in
mind that because of the difficultterrain
and the position of the aircraft that it may
have been impossible to re-establish radio
contact on frequency 117.9, regardless of
the status of efficiency of the airborne
receiver-transmitter equipment,

Brief description of events

1645Z Departed Ciampino

1655  Aircraft reported over OSTIA
at 4 000 ft, was cleared to
CIVITAVECCHIA, remained on
Tower frequency 117.9 m/c
(Rome ACC frequency 120, 1m/c
was not carried).

1707 Cleared to fly CIVITAVECCHIA
to VITERBO at 8 500 ft. Air-
craft gave, on request, ETA
VITERBO as 1712. As the accu~
racy of this ETA was suspected
by control two requests were
made for confirmation.

1712  Aircraft gave revised ETA
VITERBO 1717,

1717  Aircraft gave revised ETA
VITERBO 1721 and reported
flying in "fog' at 8 500 ft,
Control then requested and was
given confirmation that aircraft
was receiving VITERBO Beacon;
then further requested aircraft
to transmit for bearing.

1729 Aircraft, on request, reported
it had not overflown VITERBO.
Control gave it a bearing
{class B) from Ciampino of 315°
and informed the aircraft that
bearing of VITERBO from
Ciampino was 3289, Theaircraft
acknowledged and read back.

1733 Control advised aircraft to contact
Monte Argentario on 121.5 m/c.
Aircraft acknowledged but appar-
ently ignored the advice,

1735 Control asked aircraft for its
heading, aircraft replied 020°and
reported all well.

1736 Following Control's message -
"you are behind time and should
have passed VITERBO" - the
aircraft reported - "I'll check
again, here we are, over
VITERBO NDB now. ETA
PESCARA 1817."

1738 Control cleared the aircraft to
climb to 13 000 ft and to transfer
from VHF to HF. The aircraft
acknowledged and this was the
last effective radio contact. Just
before 1800Z witnesses in the
accident area heard the normal
engine sound of an aircraft flying
low on an easterly heading
towards Monte Porretta., They
observed the lights which were
seen to turn and shortly after-
wards the aircraft struck the
mountainside and burst into
flames.

Reconstruction of flight

The brief description of events indi-
cates the confused nature of the flight and
the consequent difficulty of reconstructing
accurately the track followed by the air-
craft, The Commission considered and
discussed at length the relative merits of
various hypotheses which may briefly be
summarized as follows:-

1. The aircraft's radio compass may
have been incorrectly tuned to
Bibbona NDB (Call sign 10 ==/— = =)
instead of VITERBO NDB (Call
sign IMV ==/ ==/e--=),

2. The radio compass may have been
tuned to Viterbo NDB then with
needle heading towards the beacon
the selector receiver may have
been placed to ANTenna position
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during a check of the call sign
and subsequently left in that
position.

3. The magnetic compass may have
been pre-set to 328° for a direct
flight from Ciampino to Viterbo,
as indicated in the flight plan.
The pilot may not have reset
when subsequently cleared to

Viterbo via Ostia and Civitavecchia,

Two possible tracks of the aircraft after
leaving Civitavecchia (1707) are shown in
Fig. 32. During the 22 minutes up to the
time of the bearing of 315° from Ciampino
{at 1729) the aircraft could have covered,
on a constant heading, the unbroken line
to point A; or, on a zigzag course, the
broken line to point A]. Then, on being
given the bearing, the pilot may have
turned on to an easterly heading towards
the Adriatic coast. Inthetime remaining
before the crash, namely 29 minutes

(up to 1758) the aircraft could have
covered, assuming a constant heading,
the unbroken track A to C on Fig. 32. W,
however, a zigzag course was being
followed the aircraft may have flown from
Aq to C during this time and have been on
a heading of 020° (between A} and B))
when that heading was reported by the
pilot to Ciampino at 1736,

The Commission then discussed the
possible reasons for the aircraft being
at 2 690 ft at the time of the crashdespite
the fact that it had been cleared to fly at
13 000 ft in order to give adequate clear-
ance over 9 500-foot mountains en route,
The descent could have been caused by
malfunctioning of the aircraft or icing or
alternatively by the voluntary action of
the pilot. It was concluded from the evi-
dence that the latter was more probable
for one or more of the following reasons.

The pilot may have descended:

a) to rest after a lengthy instrument
flight;

b) to make a visual position check;

c) to eliminate icing,

The pilot may have been under the im-
pression, due to confusién with estimated
times, that he had crossed the mountains
and was over the Adriatic,

The fact that the estimated flight
time along the route Ciampino - Pescara
was 73 minutes and that the aircraft
crashed exactly 73 minutes after take-off
appears to be significant, bearing in mind
the special psychological situation of the
Y emenite crew under the command of a
Yugoslav pilot on a flight to Yugoslavia
for the purpose of transporting to Belgrade
the Under-Secretary of Foreign Affairs of
Yemen on an official trip.

The above circurmnstances may have
influenced the pilot in deciding to act on
his own initiative without relying on flight
control assistance which, although very
valuable, nevertheless was somewhat
embarrassing for him, since it pointed to
serious errors of navigation on his part;
therefore, it cannot be excluded that for
reasons of personal pride he may have
decided to continue to descend below the
clouds at the very moment when, according
to his flight plan, he should have been in
the area of Pescara and therefore convinced
(or perhaps even only hoping) to be beyond
the Apennines.

Conclusions

The following conclusions were
reached by the Board:

lnadequately trained crew

- faulty use of the radio compass,
failure to request assistance of
D/F facilities, erroneous esti-
mates.

- The pilot-in-command and the
crew had an inadequate knowledge
of the Italian and English phra-
seology to be used in ground-air-
ground radio communications.
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Inadequate preparation for the flight

erroneous assessment ofadverse
weather conditions, particvlarly
at the destination airport, bearing
in mind the lack of adequate facil-
ities under such conditions;

errors in compilation of the flight
plan - error of approximately

12 minutes in estimated time for
the Rome-~Viterbo segment;

inaccurateindication of frequencies
available in aircraft - in actual
fact, the control frequency of the
Rome ACC (120.1 Kc) was not
available although it was essential
for flight assistance;

inadequacy of charts covering the
area along the route - it appears
that there was no chart of Europe
on board and the flight guide
which was found in the wreckage
was out of date.

Probable Cause

The accident was due to faulty conduct of
the flight.

ICAO Ref: AR/582

Recommendations

The Board made the following recom-
mendations:

1, Aircraft that do not carry all the
equipment prescribed by ICAO régu-
lations should not be permitted to
depart,

2. Air crews should hold documentary
proof of appropriate IFR flight
training, such training to be checked
periodically as prescribed.

3. Air crews should be sufficiently
familiar with the routes to be followed
and the countries to be overflown and
should have on board a complete and
up-to-date supply of charts.,

4. Air crews should have an adequate
knowledge of the official languages to
be used in radio transmission,

5, The competent authorities of the State
concerned should issue appropriate
regulations for the adoption of restric-
tive measures in respect of navigating
personnel and of carriers who have
been the subject of reports or warnings
for infractions likely to constitute a
hazard to flight safety.

R
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No.,

Aero Topoyrafica Litda, , Martin Mariner flying boat, C5-THB, missing since

9 November 1958, Report of the Investigation Commission, released by the

Directorate General of Civil Aviation, Portugal,

Circumstances

CS-THB should have departed
Cabo Ruivo at 0700 hours for Funchal but
due to weather information received it
postponed its departure until 1223 hours.
On board were 36 passengers and 6 crew,
At 1230 the aircraft reported to the
Continental Regional Air Navigation
Control Centre that it was climbing
abeam the Barcarena radiobeacon {LS)
and reported again at 1240 to ask for the
alteration of the cruising altitude from
8000 to 6 000 ft, This was approved, At
1247 it sent its first routine message in
which it stated that it was estimated that
the crossing of the Lisboa Flight Infor-
mation Region limit would take place at
1407 hours, Normally, the aircraft would
only contact Lisbon again to give the
exact time of this crossing, however, at
1321 it sent the following message:
"QUG Emergency', Nothing further was
heard from the aircraft nor was any
wreckage found during the search opera-
tions which followed,

Investigation and Evidence

The brevity of the message
"QUG EMERGENCY" in which QUG
means in the international code " I am
forced to alight immediately™ and the
absence of an answer to questions show
that there was an abnormal situation on
board., The signal "QUG" may also
mean, "l will be forced to alight at.,. "
when followed by the indication of the
place where the alighting will probably
take place,

Since this indication was not
given, such interpretation c¢annot be

accepted and, therefore, the situation
called for an immediate alighting., The
fact that the word "EMERGENCY" in
plain language followed the "QUG" signal
seems to be proof that the radio operator
was unaware of the nature of the emer-
gency or was unable to explain it due to

a very quick development of the situation,

The sea was high (2 - 2, 5m swell) ,
the pilots had considerable experience
with flying boats and they knew the Lisboa-
Funchal route very well; all this leads to
the conclusion that the pilot-in-command
had no other alternative than to try to
alight immediately,

The Aircraft

CS5-THB was one of the two flying
boats with which ARTOP intended to carry
out public scheduled services to the
Island of Madeira and the second to start
these services,

The fuselage of CS-THB was
fourteen years old, During this time it
had accumulated 2 240 flying hours,

1 134 of which had been since its first
complete overhaul, Most of the time it
was under a preservation treatment and
received in due time the appropriate
maintenance. The fuselage was found to
be in good condition by TAP's and DGCTA's
technicians and its hull did not show any
signs of corrosion,

The work regarding the conversion
of the aircraft into a commercial transport
aircraft was directed and carried out by
technical personnel and, as far as it was
possible to ascertain, did not affect the
safety of the aircraft,
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Cne of the engines had a total of
1 369 hours running time, 453 of which
were since the last overhaul. The other
engine had only 329 hours running time,
50 of which were since the first overhaul,
They had, therefore, completed only a
{raction of 1 200 hours recommernded for
an overhaul of this type of engine.

The running time of the two
propellers before their coming to Portugal
was recorded as being 301 and 1157 hours,
There were gaps in the history of the
propellers which prevented the Commis-
sion from following their previous life
in detail. However, the overhauls and
check-ups made at "Oficinas Gerais de
Material Aerondutico' are an assurance
that they were in good condition,

Crew information

As of June 1958 the pilot had
flown a total of 10671 hours as aircraft
captain, of which 2700 hours were as
Solent flying boat captain, He had been
a pilot with Aquila Airways on the
Southampton-Lisboa-Funchal line, His
piloting ability of Martin Mariner
aircraft was checked by an American
pilot who was ARTOP's technical adviser
and who had 3918 flying hours in Martin
Mariners and a total of over 22 000 flying
hours,

In October 1958 the co-pilot had,
as captain of aircraft, a total of 3 367
flying hours and was authorized to fly
a Solent as co-pilot in which capacity he
had 890 flying hours to his credit.

Discussion as to the Cause of the Accident

The stopping of one engine cannot
explain by itself the accident, As a matter
of fact, in case of one engine failure, the
aircraft could have continued its flight
with the other, although descending to
about 2 400 ft and would certainly have
reported this altitude change and the
situation,

In the case of a simultaneous
stopping of the two engines, the aircraft
still had four minutes to reach the sea
surface in gliding flight.

The aircraft called the C, R, A, N,
Control Centre normally, The operator
could not understand clearly the call sign
of the aircraft (CS-THB) and asked for
a repetition, which was made.

Once the contact was established,
CS-THB asked about the quality of its
signals, This information was given, It
was only then that the emergency message
was transmitted with the normal repeti-
tion of the QUG signal,

This communication procedure
must have taken about two minutes and if
the aircraft radio operator did not start
the transmission immediately after the
emergency situation occurred, he might
have had no time for the transmission of
further information,

The impossibility of transmitting
further information could also have
resulted, for instance, from the necessity
of disconnecting some electrical circuits
or from a failure in the telecommunication
equipment,

ARTOP!'s technical adviser
expressed the opinion that the accident
might have been the result of some extra-
ordinary fact, such as, for instance, an
explosion which made it impossible to
glide the aircraft and its breaking into
pieces when ditching in the sea, However,
if this assumption is to be accepted, the
Commission could not explain the entire
absence of wreckage during the search
operations conducted in the area where
the accident presumably occurred,

Having checked the condition of
the equipment and the qualifications of
the personnel without finding the presum-
able cause of the aircraft's disappear-
ance, the Commission still considered
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as probable causes sabotage and route situation. This is, however, a mere
deviation, either voluntary or forced or assumption which, although plausible, is
due to.a navigation error, These possi- only supported by the considerations
bilities had, however, to be overlooked already mentioned of the circumstances
for lack of data for their examination, concerning the distress messages
received,

Of all these assumptions, the Probable Cause
stopping of both engines is perhaps the
most likely to have been the immediate The cause of the a¢cident was not
cause or the aggravation of an emergency determined,

- e o we w W e s e we e e o

ICAO Ref: AR/574
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No. 54

Aviacibén y Comercio, S.A., Languedoc M.B,-161, EC-ANR, accident in the

Guadarrama Mountains, 4 December 1958,

Report released by the

Directorate General of Civil Aviation, Spain.

Circurnstances

The aircraft took off from Vigo
airport at 1540 hours on a scheduled
flight to Madrid, with a crew of 5 and
16 passengers on board. The flight was
cleared IFR for cruising level 95, At
1605 the flight advised Madrid D, F,
station that it had overflown Guinzo de
Limia at 1600, in cloud, and estimated
the Salamanca JW radio beacon at 1650,

- At 1654 the aircraft advised Madrid D, F,
station that it had overflown Salamanca
at 1650 at level 95 and estimated Madrid
at 1730 - also that its VHF equipment was
out of order, and it was, therefore,
requesting Barajas Tower to stand by on
3023, 5 kc/s. At 1710 Madrid control
cleared the aircraft to proceed directly
to Barajas radio range, maintaining flight
level 95, At 1715 Madrid control author-
ized the aircraft to switch over to
3023.5 kc/s and to establish contact with
Barajas Tower on that frequency. This
was the last communication with the
aircraft, Between 1715 and 1720 the
aircraft ¢rashed and burst into flames

on the peak of ""La Rodilla de la Mujer -
Muerta' which is 1 999 metres, approxi-
mately 800m lower than flight level 95,
All aboard were killed, and the aircraft
was destroyed,

Inve st‘igation and Evidence

The Aircraft

At the time of the accident, the
aircraft had flown a total of 6301 hours
since its major overhaul, and approxi-
mately 1 387 hours since its last 1500 -
hour overhaul, Its Certificate of
Airworthiness was valid, The take-off
weight from Vigo was 20720kg, 2 680kg
less than the maximum permissible.

The Wreckage

The state of the aircraft's
wreckage led to the conclusion that the
aircraft was functioning normally at the
time of the crash, It had struck the
mountain slope in a normal flight attitude
pitched slightly up and inclined to the left,
The impact and the rupture of the tanks
started a fire; and, because of the slope
(25© ~ 309), part of the fuel poured down
on to the fuselage, causing its complete
destruction,

Meteorobgical factors

The mountain-wave effect and
downdraits on the lee side,

There was no evidence that these
factors could have jeopardized the flight,
In spite of uncertainty about the wind data,
it cannot be assumed, even under the most
unfavourable circumstances, that air flow
over the divide of the central system
might have reached the force of a 35 kt
transversal wind, Even at such a value,
however, the aircraft had a sufficient
safety margin in the 600 metres at which
it was flying over the mountain divide,

The sea level pressure was below normal;
even so, however, assumning the aircraft
was not using QNH, level 95 did in fact
¢correspond to the true altitude of 2 800 me-
tres, as is shown by the upper air obser-
vations,

Turbulence

Turbulence was, undoubtedly,
present over the mountain divide, At
level 95 it would, in general, have been
rmoderate, but short intervals of more
severe turbulence might have been encoun-
tered when crossing cumuliform clouds.



ICAO Circular 59-AN/54 239

Nonetheless, taking into account the
Languedoc's cruising speed, it is unlikely
that such turbulence could seriously have
affected the flight's safety,

Ic ing

At level 95, the air temperature
was 3 or 4 degrees below zero, This,
together with the prevailing cloud
structure, indicates that icing may have
been present, The 1800 hour synoptic
weather report for the Cogorros indi-
cated fog with rime, Within the strati-
form cloud layers, icing would have been
light to moderate, howeéver, within
cumuliform clouds, conditions might
have been far more dangerous since it
is known that the severest forms of
icing tend to occur in the upper half of
large cumuli congesti, or in clouds just
on the point of becoming cumulonimbi -
icing in a cumulonimbus proper being
far less severe than that occurring
before a heavy precipitation which
removes most of a cloud's moisture
content.

At level 95, had the aircraft
penetrated a cumulus congestus, it would
have been flying in or very close to the
upper half of the cloud mass, At the time
of the accident (1715 hours), no heavy
‘precipitation had as yet begun, as is
shown by the fact that no snow was found
under the wings of the wrecked aircraft,
where the ground appeared to be dry,

In other words, the accident occurred
slightly before the major precipitation
phase in the mountains, Thus, itis
possible that at the time of the accident
the mountain lay under cumuliform cloud
formations at the critical stage, which
favours severe icing,

Conclusions
The above leads to the conclusion

that if the accident was due to meteoro-
logical factors, icing would have been

ICAO Ref: AR /606

the factor most directly responsible, It

is assumed that during its flight through
innocuous stratiform clouds, the aircraft
may have encountered a cumulus congestus
where sudden severe icing occurred.

The following may have taken
place:

a) a sudden change in the aerody-~
namic characteristics of the aircraft may
have caused stalling without giving the
captain time to initiate recovery action;

b) the aircraft may have lost
height rapidly, down to a level where the
downdrafts over the lee slope swept it
into a lower zone of erratic turbulence
that sent it out of control;

¢) when icing occurred, the
captain may, in the belief he had already
passed the mountain divide, have decided
to fly below the freezing level which, as
he knew, was to be found at about
2200 metres,

It is possible that in assumptions
(a) and (b) turbulence within the cumuli
may have been a contributing factor,

Under severe icing conditions,
the mechanical de-icing equipment is
practically inoperative,

About 40 minutes before the
accident, the mountain divide was over-
flown, also at level 95, by a scheduled
Santiago-Madrid flight. This aircraft
found nothing unusual to report, since
light icing and turbulence are the normal
accompaniments of winter weather in a
low pressure area. This fact however,
in no way precludes the possibility that
shortly thereafter conditions of severe
icing may have prevailed,
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Union Aeromaritime de Transport, DC-6B, F-BGTZ, accident at Salisbury Airport,

Southern Rhodesia, on 26 December 1958, Report released by the Federal

Department oi Civail Aviation, Rhodesia - Nyasaland,

Circumstances

The aircraft was operating U, A, T,
scheduled service UT, 736 (Johannesburg-
Salisbury-Brazzaville-Nice-Paris), It
took off from Salisbury Airport at 1252
hours for Brazzaville and during take-
off from runway 24 entered rain, The
aircraft climbed to about fifty feet and
then began to lose airspeed and height,
Although the captain was using full
power, had 20° of flap extended and the
undercarriage retracted, he was unable
to prevent the aircraft sinking back on
to the ground, Fire broke out immediate-
ly after impact. Of the 7 crew and 63
passengers on the aircraft, 3 of the
passengers lost their lives.

Investigation and Evidence

The Wreckage

The first contact with the ground
was a gouge mark caused by the tail
skid at a point 1900 ft from the south-
west end of runway 24 and 220 ft to the
right of the centreline. After impact the
aircraft slewed slightly to the left and
almost simultaneously numbers 1 and 2
propellers, the under-fuselage cooling
air scoop and the number 3 propeller
made contact with the ground, followed
by number 4 propeller. As the aircraft
settled, the under-fuselage and engine
nacelles began to break up and the left
wing inner flexible fuel cells and the
wing root alcohol tank ruptured, and fire
broke out. The aircraft continued to slide
forward slewing to the left and shedding
propellers, pieces of under-fuselage,
wing and nacelle structure, but suffering
no major break-up, It finally came to
rest 1 450 ft from the point of initial
impact and had slewed to the left through
135° from its original heading.

Further examination of the
wreckage showed the main undercarriage
and nose wheel to be in the fully retracted
position, The flap and flying control
systems were severely damaged but no
evidence of pre-crash failure or malfuric-
tion could be found, It was impossible to
ascertain the flap or control trim settings,
All instruments were incinerated and no
readings could be obtained,

Detailed examination of the four
engines revealed no mechanical defect., The
domes of all propellers were removed and
it was ascertained that the blade angle of
each was in the constant speed range on
impact. All engine reduction gear casings
and front covers were torn out, still
attached to the propellers, From the fore-
going evidence, and the extensive damage
suffered by the blades of each propeller,
it was evident that all were under a high
degree of power on impact,

The Aircraft

The aircraft had been correctly
maintained and was properly documented.
The weight at take-off was 170 1b (77 kg)
below the maximum permissible, The
centre of gravity was within authorized
limits,

The Weather

The captain and crew were
briefed at approximately 1155 hours by the
duty meteorological officer, The briefing
included the information that there would
be isolated storms at a distance of 20 to
40 miles from the airport on a true bear-~
ing of 300° to 330° which would be approx-
imately along the track to Brazzaville;
these storms were shown to the crew on
the meteorological radar screen. There
was no indication at this time of a storm
to the east or southeast of the airport.



ICAO Circular 59-AN/54 241

At 1240 hours it was observed
that a storm was building up to the south-
east of the airport and the meteorological
officer on duty telephoned the control
tower and stated that there might be
gusts prior to or at the time of arrival
of the storm at the airport.

At 1250 the storm to the southeast
had approached the airport and the edge
of the curtain of rain was about 1 200
yards to the south of the terminal building,

As the aircraft commenced its
take -off, the edge of the rain reached the
intersection of the runways, but thenorth-
east end of runway 24 was clear of rain,
The aircraft became airborne at about
the intersection of the runways and
disappeared into heavy rain,

The storm moved across the
airport very quickly, estimated by the
meteorological observers as between 20
and 30 miles per hour, There was about
5/8 of cloud cover with the sun shining
between the cloud patches, which made
the storm seem lighter than was in fact
the case,

During the short period between
the commencement of take-off and the
crash (estimated at 45 to 50 seconds) the
rain had become so intense that the air
traffic control officer in the controltower
could not see the aircraft after it had
passed the intersection of the runways,
and in fact.did not see the crashed air-
craft until some ten minutes later, even
when he knew its position and that it was
burning fiercely,

Surface wind speed and direction
at Salisbury airport can be assessed from:

a) an anemorneter head situated
about six feet above ground level
and 600 ft to the south-southeast
of the control tower, which is
connected electrically to dials
both in the A, T, C,O. 's console
and the meteorological briefing

office giving accurate and contin-
uous readings: the former reading
is passed by the A, T.C. O, to pilots
by radio;

b) an anemometer head situated 44 ft
above ground level at Kutsaga
Meteorological Station, recording
graphically on a paper trace and
which is used for record purposes;

¢) wind socks close to the ends of each
runway giving a visual indication
of direction; the speed can be esti-
mated from the attitude of the sock
by an experienced pilot,

Whilst all the above can give wind
speed and direction at each precise posi-
tion, they can never act as more than a
guide to the wind speed and direction some
40/50 ft above ground level in the vicinity
of the runway intersection, However, they
indicated in this particular accident rapid
changes in both speed and direction prior
to and during take-off,

The Accident

The aircraft requested taxy
clearance and take-off instructions by
radio telephony at 1245 hours, The
A, T, C,O, on duty replied that the surface
wind was '"Northerly at five knots'' and
the aircraft was cleared to taxy out to
runway 06, At 1246 hours this was altered
to '"use runway 24 to expedite your clear-
ance'’, and at 1248 hours the A.T.C.O.
asked the aircraft to "try and expedite
your take-off as this rain appears to be
coming across rapidly', At 1250 hours the
captain stated that he was ready to take
off and clearance was given together with
the surface wind as 'one four zero degrees
at 18 knots'. This information was repeat-
ed back by the captain in acknowledgment.
At 1252 hours the aircraft called over the
radio and said "FTZ airborne at 1252",

As the A, T, C,O, acknowledged this call
the aircraft disappeared from view into
heavy rain at about the intersection of the
runways. At the time of commencement
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of take-off the weather conditions were
within the minima laid down by the air-
line for operations at Salisbury Airport,

The captain, first officer and
flight engineer confirmed that on entering
the rain; the aircraft built up speed
normally from V, 2 speed (in this case
111 knots) to about 118/120 knots in the
climbing attitude and the wheels retract-
ing. Then the airspeed started a steady
and positive decrease and, although all
engines were giving maximum power the
captain was unable to keep the aircraft
airborne and it struck the ground in a
slightly tail down attitude 220 ft to the
right of the centreline, and 1 900 ft
from the southwest end of runway 24,

The aircraft came to rest 1 450 ft beyond
the point of first impact after sliding along
on its under-fuselage in heavy rain, and
with the mainplane area burning,

There were no eye witnesses to
the actual crash due to the heavy rain
and the burning aircraft was not seen
until the smoke and flames made it
visible to an African Meteorological
Observer in the Kutsaga Meteorological
Station which is situated about 1000 ft
from the final position of the aircraft.

It is clear that, as the crew
stated in evidence that they were quite
satisfied with the performance of the
aircraft, its power output and the
response of the controls, and since
nothing in the wreckage could be found
to indicate any mechanical defect, there
was nothing mechanically wrong at the
time of the accident,

Consideration was then given to
the following questions:

a) Was the captain justified in
attempting a take-off in the weath-
er conditions prevailing, and
should he have abandoned the
take~-off and brought his aircraft
to rest on the runway when he
reached the highest point of the
runway and saw the rain in front
of him,

b} Did the A. T, C.O. do all he could
to warn the captain by radio “eleph-~
ony of the progress and nature
of the storm, including the possible
suggestion that the take-off should
be delayed, and was he justified in
sending the aircraft off on runway
24 instead of 067?

World-wide accepted practice is
for the captain to make the final decision
regarding the advisibility of the take-off
or landing of his aircraft, except when
either would endanger other traffic, In
other words, the captain is in a far better
position to judge the performance and capa-
bilities of his aircraft under a given set
of circumstances than is the A, T,C.O, in
a control tower, The latter’s function is to
pass to the captain all the relevant infor-
mation he has at his disposal,

Changes of wind speed and direc-
tion accompanying the onset of a thunder-
storm can be violent and unpredictable,
and will mémentarily either increase the
aircraft's speed through the air, or
decrease it according to whether the wind
is from ahead or astern of the aircraft,
Any decrease of airspeed when the aircraft
is flying comparatively slowly (as is the
case immediately after take-off) will cause
a proportionately large reduction in the
lift being generated by the wings, arnd in
this particular case the wind effect acting
on the aircraft necessary to cause a loss
of airspeed (and therefore lift) was consid-
erably more than that recorded by either
anemometer, It is estimated from the
information available from the two anemo-
meters and from witnesses' statements,
that the aircraft encountered a tailwind
component of approximately 40 knots
shortly after becoming airborne, As the
aircraft was near the ground when it
encountered this loss of airspeed and lift,
the pilot was unable to prevent it striking
the ground before it had time to accelerate
out of the tailwind component,

The strength of the actual squall
that affected the aircraft is unknown, but
it was of sufficient intensity to cause not
only the loss of airspeed and lift mentioned



earlier, but to carry the aircraft 220 ft
to the right of the runway centreline in
the short period of about 17 seconds that
it was airborne, and to carry most of the
debris well to the right of the aircraft's
path along the ground.

In addition, the heavy rain falling
at the time would carry with it a down-
draught of air and the effect on the air-
craft of such downdraught cannot be
discounted,

The questions posed above were
given very careful consideration and it
was agreed:

The captain is a very experienced
pilot; he has a wide knowledge of the
DC-6B and its performance and is famil-
iar with the route Paris-Johannesburg.
After his meteorological briefing and
what was visible to him of the storm
whilst taxying out to take-off, he had no
reason to suspect that the storm would
affect take-off performiance in any way.
Further, whilst the aircraft was station-
ary at the threshold of runway 24, the
pilot's line of vision would be at an
upward angle due to the profile of the
runway and he was unable to see the
progress of the storm along the ground
until his aircraft had reached the highest
point of the runway; by this time he had
attained V, 1 speed and was very close to
V. 2. When at this point, the captain
considered abandoning the take-off when
faced with the curtain of rain in front of
him, but dismissed it immediately,
having regard to the wet state of the run-

way and the down gradient in front of him:

he decided to continue, This decision had
to be made very quickly and the captain
was satisfied at the time that it was safer
to continue than to try and stop: it was
considered that his decision to take-off,
and then to continue, was justified,

Whilst the aircraft was taxying
daway from the terminal building prior to
take-off, the air traffic control officer
was watching the approaching storm.
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Having considerable experience at
Salisbury Airport and of the local weather,
he was satisfied that the aircraft, if
dispatched on the shorter route to runway
24 instead of runway 06 would have ample
time to become safely airborne before the
storm reached the runway. In addition,
runway 24 gave the pilot a shorter turn
after take-off for the direct route to
Brazzaville and also kept the aircraft well
clear of the gliding operations centred

12 miles to the north of Salisbury. He was
aware of the possible effects of thunder-
storms on the take-off and landing of
large aircraft, but was misled in this
instance by the rapidity with which the
storm moved across the airport, and by
the violence of the changes in wind speed
and direction, His failure to appreciate
the effects of this particular storm may
have been due in some measure to the
fact that the sun was shining in areas
adjacent to the airport, The appearance
of the storm was extremely deceptive.

In point of fact, the storm moved across the
airport much faster than either the pilot
or the A, T, C,0O, realized would be the
case, and there is no doubt that they both
underestimated the violent changes in
wind speed and direction that accompanied
it, As to whether the aircraft should have
been sent out on runway 06, the surface
wind speed and direction readings avail-
able to the A.T.C.O. prior to the air-
craft taxying out were such that it was
immaterial which runway was used,

The rapidity with which these
conditions developed, and the lack of
significant, visible, evidence as a
warning of their likely effect on the
aircraft, were such that neither the
captain nor the A, T. C,0O. can fairly be
blamed for the accident.

Probable Cause

The aircraft struck the ground
shortly after take-off as a result of an
uncontrollable loss of airspeed and height
due to a sudden squall accompanying the
onset of a thunderstorm,
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({ Further information on the one which occurred at Kano,
meteorological aspects of Nigeria in June 1956 is of
this accident is w be found interest, The latter accident
in the article in Part III report is included in ICAO
entitled - "Hazards of Landing Accident Digest No, 8,

and Take-off in the Vicinity Summary No, 2L,)

of Advancing Thunderstorms?™,
The similarity of the .circum-
stances of this accident and

P . T T

ICAO Ref: AR/587
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No, 56

Viacao Aérea Sao Paulo, S,A., Scandia, PP-SQE, fell into the sea at

Guanabara Bay, Brazil on 30 December 1958. Accident Report Form

Sumrmary as released by the Air Ministry, Brazil, 13 April 1959,

Circaimstances

After take-off frem SBRJ (Rio de
Janeiro) on a flight to SBSP (S&o Paulo/
Congonhas) the portengine failed unexpect-
edly at a height of about 50 metres.

The pilctapplied the emergency procedures,
then made 2 90-degree left turn. Adfter
flying about 500 metres on the new heading,
he started another left turn, when the air-
craft stalled and fell into the sea, killing

— i e A e e

ICAO Ref: AIG/ACC/REP/GEN/No. 8

4 crew members and 17 passengers and
seriously injuring 16 other passengers,

Probable Cause

The accident was attributed to the
pilot's incorrect handling of the controls
in flight,
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AIRCRAFT ACCIDENT REPORTS - GENERAL

The following accident reports have been requested by ICAO but were not received
by 31 December 1959, the deadline for receipt of material for inclusion in Digest No, 10,
If forwarded to ICAO, summaries of these reports will appear, if space permits, in the

next edition - No, 11.

Cruzeiro do Sul, Ltda,

Cc-82

at Val de Cans, Belém, Brazil
16 January 1958

Loide Aéreo Nacional, S.A.

DC-4, PP-LEM

after taking-off from Santos Dumont
Airport, Brazil

1 February 1958

PP-AGG

about 10 km from the Sfo Padlo-~Santos
road, Brazil

19 February 1958

R.A.I {Tahiti)

Catalina

at Utoroa Harbour, Ratatea Island,
Society Islands

19 February 1958

Misrair Airline
Viking

Menzalah Lake, nr, Port Said, U,LA.R.

7 March 1958

Indian Airlines Corporation
Dakota, VT ~-CYN

16 miles from Katmandu, Nepal
24 March 1958

Transportes Aéreos Orientales
Junkers Ju-52, HC -SND

after taking -off from Quito, Ecuador
8 April 1958

Aviacién y Comercio, S. A,
Heron, EC-ANJ

nr, Castelldefells, Spain
14 April 1958

BEA

Dakota, G-AGHP

at Chatenoy, nr, Nemours, France
16 May 1958

SABENA

DC-7C, 00-SFA

nr, Casablanca, Morocco
18 May 1958

Air France

DC-3, F-BHKV

160 km southwest of Algiers
31 May 1958

Aerolineas Argentinas

DC-6, LV-ADV

forced landing on Ilha Grande Beach
75 miles west of Rio de Janeiro

10 June 1958

Indian Airlines Corporation
Dakota, VT-CYM

at Demra,; East Pakistan

9 July 1958

All Nippon Airways Co, Ltd,
DC -3, JA-5045

nr. Shimoda, Japan

12 August 1958

KLM

Super Constellation, PH-LKM
in the Atlantic Ocean

14 August 1958

Collision between two private aircraft
at Yajalén, near the Guatemalan border
26 August 1958
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Handley Page, Ltd,
Dart Herald, G-AODE
at Godalming, England
30 August 1958

Flying Tiger Line; Inc.

Super Constellation 1049H, N 6920C
nr, Mt, Oyama, Japan

9 Septermriber 1958

Middle East Airlines Co,, S.A,

Avro York, OD-ADB

missing between Beirut, L.ebanon and
Loondon, England

28 September 1958

Air France

Constellation, F.-BAZX

nr, Schwechat Airport, Vienna, Austria
24 December 1958

B.0O.A.C,

Britannia, G-AOVD

nr, Christchurch, Hampshire, England
24 December 1958

- e e e
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The following reports on accidents which occurred during 1958 have been received

by ICAO but for various reasons have not been summarized:

AUSTRALIA

DH -82
Darwin River, Northern Territory
1 Jahuvary 1958 (ASD* No, 16-12/58)

Cessna 180
nr, Murrurundi, New South Wales
27 March 1958 (ASD No, 20-12/59)

Piper Tri-Pacer
nr, Belgrave, Victoria
6 June 1958 (ASD No. 17-3/59)

de Havilland Dove
Fitzroy Crossing Aerodrome
August 1958 (ASD No. 17-3/59

Grunau Baby Sailplane
Caversham, Western Australia
19 October 1958 (ASD No. 19-9/59)

CANADA

Canadian Helicopters Limited
Sikorsky S-55/C Helicopter, CF-JLP
5 miles NW of Big Owl, Ontario

13 February 1958

RCAF

Comet 5301

nr, Ottawa, Ontario
26 February 1958

P, and M. Flying Service

Piper PA-20, N 6998K

5 miles northeast of Perth, N . B,
29 June 1958

Granduc Mines Litd,

DHC -2 (Beaver), CF-JFQ

Latitude 49°59'N; Longitude
123°09'W

1 September 1958

TCA, Viscount, CF-TIB &
(Private) Globe Swift, N 80913
Ottawa Airport, Ontario

6 December 1958

¥ Aviation Salety Digest

Chipmunk
nr, Newcastle, New South Wales
26 March 1958 (ASD No, 16-12/58)

Viscount
Brisbane Airport
1 April 1958 (ASD No. 17-3/59)

Cessna 182 (ambulance aircraft)

nr, Edungalba, 40 miles SW of Rockhampton

7 June 1958 (ASD No. 17-3/59)

DH-82
nr, Dalwallinu, Western Australia
21 August 1958 (ASD No, 20-12/59)

Department of Transport

Beech D18S, CF-GXU

at Ottawa Airport, Ottawa, Ontario
23 April 1958

Skyway Air Services Ltd,
Grumman TBM-3;, CF-IMJ

13 miles east of Hartland, N, B,
12 June 1958

Leavens Brothers Ltd,

Cessna T-50, CF-BRK
Chute des Passes, P, Q,
11 July 1958

Southern Ontario Soaring Association

Laister Kauffmann 10A, 2-seater Glider,
CF-ZCH

Brantford Aerodrome, Ontario

5 September 1958

249
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IRELAND

Piper Apache, El-AJL
River Shannon

15 January 1958

NETHERLANDS

Auster, PH-NGL
nr, Rotterdam
10 May 1958

National Flying School
Piper Cub L~47

nr, Hilversum Airport
25 May 1958

National Aviation School
Tiger Moth, PH-UDM
nr, Oud-Loosdrecht

4 June 1958

collision of two gliders
Skylark II1 PH 255 &

Prefect Type PH 192
nr, Terlet gliding centre
9 July 1958

NEW ZEAL.AND

DH 82, ZK-AJG
at Thames Aerodrome
19 January 1958

Percival EP9, ZK-BDP
nr. Rangiwahia
19 February 1958

Piper Comanche, ZK-BOO

in the sea off Muriwai Beach,
Auckland

17 October 1958

Auster J. 1B, ZK-BCS
at Le Bon's Bay, Banks Peninsula
13 August 1958

DH 82, ZK-BVK
nr, Kiokio, Auckland Province
8 May 1958

Tiger Moth, PH-UDY
at Eelde Airport
20 May 1958

Tiger Moth, PH-UDE

was hauling gliders of the
Noord-Nederlandse Aeroclub "Avio Eelde"

11 June 1958

Terlet Gliding Centre
Sky Glider (34), PH-203
20 May 1958

National Aviation School
Tiger Moth, PH-UFO
at Nieuw Loosdrecht

27 August 1958

Piper Super Cub, PH-NEV
at Melissant
26 June 1958

Piper PA 18A, ZK-BFYV
at Karetu Downs, Hawarden, North Canterbury
24 January 1958

Piper PA 18A, ZK-BKI
at Wangaehu, Masterton
15 February 1958

DH 82, ZK-ATL
missing nr, Napier
27 September 1958

Wackett, ZK-AUC
at Taupo Aerodrome
8 June 1958
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PHILIPPINES

Philippine Air Lines, Inc.

DC-3C, PI1-Cl28

made a forced landing at Refugio
Airfield, San Carlos, Negros Occidental

4 July 1958

SWITZERLAND

Ryan Navion, NAV-4, 00-ESD
5 miles east of Lausanne
18 January 1958

Stinson Voyager 108-2
Urner district (Furka area)
18 May 1958

UNITED STATES

Alaska Coastal Airlines

Lockheed Vega 5C, Seaplane, N 47M
nr, Tenakee, Alaska

15 January 1958

Ayer Lease Plan, Inc,
Lockheed Lodestar, N 300E
nr. Grants, New Mexico
22 March 1958

Petroleum Helicopters, Inc,

Republic Alouette II, helicopter,
N 526

in the Gulf of Mexico, near Lake
Charles, Louisiana

2 December 1958

Feati Flying School

L-4J, PI-C75

at Manila International Airport
5 July 1958

F -84F "Thunderstreak' (Royal Netherlands
Air Force)

west of the village of Wolperwil

18 September 1958

Sikorsky S-58B, helicopter, N 861
crashlanded in the Gulf of Mexico,
nr, Grand Isle, Louisiana

1 February 1958

Piper PA-22, N 2945P
nr, Dover, Delaware
23 September 1958 °

Johnson and Johnson
Learstar, N 37500

nr, Woonsocket, Rhode Island
15 December 1958

Reports on accidents to private aircraft, which have not been summarized, have
been received from the following Contracting States:

Australia

Canada

United States
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PART I

AIRCRAFT ACCIDENT STATISTICS 1958

INTRODUCTION

GENERAL COMMENTS

1. This gsection of the Aircraft Accident Digest No. 10 contains a detailed analysis
of the statistics for the year 1958, as well as an historical record of selected data for
the years 1925 to 1959 inclusive. Although figures for the years subsequent to 1951
were obtained-largely from the ICAO Air Transport Reporting Forms G (Aircraft Acci-
dents) filed by contracting States, other sources had to be used for those countries
which- have not yet filed the required reporting Form in order to arrive at as complete
a picture as possible of accidents in which public aircraft were involved.

2. The statistics shown are the best available to date but are subject to adjustment
when more accurate data is forwarded to this Organization on the Forms G (facsimile
copy given on pages 259 and 260),

DESCRIPTION OF TABLES

3. Accident data has been recorded under the country in which the airline which
suffered an accident is established and not in the country where the accident took place.
Data for the years 1955 and 1956 cover the operations of 70 contracting States, members
of ICAO at 31 December 1956: the data for the year 1957 covers the operations of

72 States, members of ICAO at 31 December 1957, For the year 1958, the data is for
73 States, members of ICAO at 31 December 1958,

4, Three detailed tables follow for the year 1958. These tables give the following
information:

TABLE A Fatality rate by contracting States whose airlines had an accident
causing a passenger to be killed on a scheduled flight,

TABLE B Aircraft accident summary by country {73 contracting States of ICAQO)
of all operators engaged in public air transport,

TABLE C Aircraft accident summary by type of operation and by country.
SAFETY RECORD

5. There has been a remarkable downward trend in passenger fatality rates since
1945, indicating a steady improvement in safety of commercial flying over the past
fourteen years. Despite the increased speeds, weights and range of the aircraft flown
today as compared with over a decade ago, and the increased traffic density on airways,
the risk of accident occurrence has lessened over the period largely through technical
changes and improvements in proficiency.
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6. It is to be noted that all accident data prior to 1952 are to be regarded as the best
available data only, because of the fact that accidents were not so widely or fully recorded
in those years, With this in mind, if the safety record is extended to compare the pre-
war period (1925 - 1939), with the war period (1940 - 1944), and the post-war period
(1945 - 1959), it is found that the average fatality rate per 100 million passenger-kilo-
metres has dropped from 12 in the pre-war period, to 3 in the war period, to 2.5 in the
first six years after the war, and to 0, 76 for the next nine years.

1. From a perusal of the chart and table shown on the following pages, it will be
observed that the fatality rate per passenger-kilometre of 0,63 for 1959 is 20% of the
3.09 of 1945, a decrease of 13% from the rate of 0.72 in 1958, For the eighth consecu-
tive year, the 1959 rate has remained at less than one fatality per 100 million passenger-
kilometres flown, Although the number of passengers killed on scheduled flights over
the period 1952 to 1959 ranged from a low of 356 persons in 1953 to a high of 615 per-
sons in 1958, the extent of the increase in passenger traffic has more than offset the
change in the level of passengers killed thereby maintaining the fatality rate below the
mark of one,
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PASSENGER FATALITY RATE TREND
GOMPARED WITH GROWTH IN TRAFFIC
ED AIR SERVI 1945 -~ 195

Fatality Traltic in
Rate {Basis of fatality rate : number of passengers killed per 100 million Millions
passenger kilometres flown) R
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INTERNATIONAL CIVIL AVIATION ORGANIZATION STATISTICS SECTION (June 1960)
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PASSENGER FATALITIES 1925 - 1959
ON
SCHEDULED AIR SERVICES

Number Passenger Fatality Rate Millions of

YEARS of Kilometres per 100 Passenger-

Passengers Flown million Kilometres

Killed (millions) Pass-Kms. per Fatality

YEARLY AVERA
1925 - 1929 36 130 28 4
1930 - 1934 80 445 18 6
1935 - 1939 133 1475 9 11
1940 - 1944 114 3795 3 33
1EAR

1945 247 8 000 3.09 32
1946 376 16 000 2.35 43
1947 590 19 000 3.11 32
1948 543 21 000 2.59 39
1949 556 24 000 2.32 43
1950 551 28 000 1.97 51
1951 443 35 000 1.27 79
1952 386 40 000 0.97 104
1953 356 46 000 0.77 129
1954 447 52 000 0.86 116
1955 407 61 000 0.67 150
1956 552 71 000 0.78 129
1957 507 81 000 0.63 160
1958 615 85 000 0.72 138
1959 (preliminary) 602 95 000 0.63 158

Exclusions: The People's Republic of China and USSR.

INTERNATIONAL CIVIL AVIATION ORCANIZATION

STATSTCS SECTION (June 15;60)
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A CONTRACTING STATES OF ICAO 'ér:‘-fl:
Cdhin VY o
ﬁ & J@ PASSENGER _FATALITIES OCCURRING ON ’,:‘qs\‘\/‘tﬁ‘
0.0
TABLE & SCHEDULED INTERNATIONAL #ND DOMESTIC OPERATIONS
YEAR 1358
C;Z?:I‘Y Number Number C;\;’::Y F;":::"Y Millions of
Déscription of of of of er 100 Passenger-
g P Fatal Passengers per | Kilometres
Hours Accident Killed Passenger Million er Fatalit
Flown © ents Kilom étres Pass-Kriis. per Fa 4
{thousands) {millions)
Total Scheduled Qperations
Belgium 8 1 56 119
Brazil ATT+ 7 54 2 438+
Cuba I+ 1 13 275+
Eouador 5e 1 29 15
Prance 336 2 b5 4 144
Japan n 1 30 686
Mexico 183 1 B 924
Hetherlands 178 1 91 1 986
Pekistan % 1 17 229
Portugal 30 1 30 162
Spain 76 2 30 610
Tnited Arsb Republie 20+ 1 4 11+
United Tingdom 534+ 2 58 4 689+
Unitea States 4- 339+ T 125 . 50 692+
Venezuela 91 1 17 360
A1l other States 21T - - 16 481
| Fotat 8707 » 615 85 000 0.72 138
i
|
Internationa] Scheduled Cperations ‘ .
Belgtvn | 80 1 56 ™ !
Cuba 19+ 1 | 13 193+ !
Retherlands ; 172 1 9N 1972 ¢ '
Pakistan ! 1 1 ' 17 61 |
United Arab Republic | 14+ 1 ; 4 B3+ ! :
Dnited Kingdow ; 385+ 2 ; 58 4 067+ i :
Dnited States ! 632+ 2 : 10 9 812+ i !
Venienusls 24 1 | ) 17 ] |
A1l other Ststes : 129 - f - 12 978 ‘j ;
P
[retar L 26 1 I 000 | 0,89 ! 13
: ’ i H
« f :
Domestic Screduled Orerstions I ! ! ;?
i ] B ;
Brazil 437+ ! 7 ~ 54 b 20w J
Ecuador 3e 1 ! 29 ; o !
Prance 71 2 23 i 2 0% i
Jepar 49 1 ; 30 360 L
Perico 148¢ 1 i 38 €740 i
Portugal 2 . 1 ' o} 70 1[
Spain ’ 49 ! 2 ; 3% 324 }
Trited States } 3 647+ 5 ‘ 115 49 800+ !
411 other States 1 994 - E - 8 617 !
e
[zota JI 2 | M9 55 000 i 0.63 , 158
NOTES:

Arcident dats have beez recorded under the courntry in which the airline 1s registerec and not irn the country where the accident toox place,
Under ™Total Scheduled Cperations® are listed all countriss with scheduled airlines whish had atreraft acciZents resilting in pesserges
fatalities. These data Fave been megregatad as to those fatalities octurring oo s schedulec. internatiomal flight ani/ar ‘s schesuled
domentic flight.

Source of datar JICAD Alr Trsnspori Heporting Farms and outaida sources,

+ Provisional daxa.
@ Estimated data,

INTEPNATIONAL CIVIL AVIATION ORGANIZATION STATISTICS SECTION (Jare jGr®
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CONTRACTING STATES OF 1CAC ” q i
1S
AIRCRAFT ACCIDENT SUMMARY FOR 1958 “ &
OF_ALL OPERATORS ENGAGED IN.PUBLIC AIR TRANSPORT TABLE B
By Operatoriu
Number of . With an Accrdem Hours flows
Accidents Passénger Injury Crew Injury Ofthere Injured ‘-r;;u |ylt"
-
Contracting States of ICAO apérators
Minor M Y :":w" :"’:“ﬂ:“:
Totai | Fatar ['Fatal [serious| MUST | pasat [serious | MRS | putal serious Landings owe transport
Al stas - .
# Argentina - = = - = = -1 = - -
# amstralia 7 - - - - - - - - - 340 257
Bustria =
Belciw 1 1 %6 - 4 9 - - - -
Bolivie -
# Bruzid a 9 54 26 3 » 4 ) - - 172.75% 240Ny 06 412
Birns. -
Cambodis - - B
# Canuda o/ - - - - - - - - - - - - 22 eri §/
5 Ceylon .= - - - - - < - - -
Cle -
# Cnine (Taivas) - = - - = = - - - =
lombis -
# Conts Rica 1 1 2 - 1 - - = - 252 e 108
Quba 1 1 3 - 3 4 = - - -
Crechoslovekis -
Permark -
Tominicen Aepublic -
b i 2 - - 3 - - - -
K Selvedor - N
# Kthiopia = - = - - - - - - =
# Pinland - - - - - - - - - 43 B6L
# Prasce 13 3 8 % % € 3 9 - 3 313.063 Jol 208
# Cermany” (Ped. Bop) 3 - - - @ - - s - -
Chare -
# Greece - - - - - - - - - -
Gus teen s -
Haitl -
Hordiirus -
Iceland -
# lndia 12 3 16 2 - w 2 - - - 129 354 17 606
# Indonesis - - - - - - - - -
pi -
lrng -
# Lreland - - - - - - - - - -
Terael -
4 Italy - - - - . - - - - - 5
# Japes 1 1 % - - 2 - = 1 - PLE 48 T 163
Jordan -
Korea -
Lace =
#' Letatcs 1 1 - - - 3 - - - - 26 005
Liberia <
bys -
Laix e sboure nch won nos d
Ralaya -
Mexico 1 1 » - “ 8 - = - -
Korocco - .
# Ketnerlands 2 1 9 - - L] - - - - 65 84) R
# $ev Janland 3 - - - 62 - - 4 - - 49 01 - ST 252 9 950
Nicarupua -~
Forvay -
Paict ftan 1 1 ” - 2% 4 - 2 - -
Fariiuay -
Peru -
#-PiLllpplows 1 - - = - - - - - - (S B 34
Poland -
§ Portagal 1 1 x - - - b3 32 T
# Spair 2 2 30 = - T - - - - 0495 W 78 24
Sugaz - “
4 Swcsem 17 - = - 1 - 1 1 - - 59 U0 ¢4/ 99 82 3/ 153 654
# Suitzerland 3 1 - - - - - - 1 - 912 2 054 % B6Y
# Thailand 1 - - - Vs - - oS - - 10857 1% x8 15 28
# Tuniaia - -, - - - - - - - -
#-Turkey - - = - - - - - -
Po. of 5. .Afncs -
Vatted Arub Repe 1 X - 17 4 - 1 - -
#Uni ted Kingdow g/ (=) () | (ze) (=20) (54) (32) {8} {21) {5) )
# United States g/ 9 15 10 54 152 E3 9 21 5 1 Yo T2 4.316 o 46N 6
Urucuay = - - - - - < - = -
Veneruala 1 1 17 - - 3 - - - -
Vietaas - - - - - - - - - -
[ rotad for 75 states o | st | me | us |aes | w | zm | s | w2 1
IJTEOF OPEATICR
Scheduled Irterwstional R 12 266 by 44T 50 ki 02 - 1
Scheduled Doiestic 9% s 349 a 1262 7 7 1% & 1
Bon-Schedsled International 19 T 46 18 9 17 - 2 $ 5
Bos-Schediled Dowestic b 2 3 2 £ 13 4 2 = =
Boo-Ruvenme F3 5 0 - - o 9 1 1 3
I Total Oporstions o3 | s 9 s | 1es | 169 7 e 1 1
MRS
Jxirce 6f dater ALr Yranaport Reporting Porw € f1led by sountmes indicated with a.f.
other country data collected from outaide sowrces,
* Eotimeted,
Boa - B0 Ci¥tl Avistioss
af Porm G data for scheduled operstions oely
b mta for totel operaiions of &l scnieduled operstions. |
& lncFades one-achedulsd. fatal accident for WAY wrach was not reported oh Pirs G.
4/ Only te Swedish justa of Scandinuvian Alrlines Lysiex's operstione is included,
& Includes some Hours fiiwh by hSIICORters Wheread landings by the swse s excluded.
§ Deta refer to airlines rgistered in the Uiited Kingdow and its depeadancies.. Deta incompiste for mumber-ef lasdings and houre flows.
& Datairefer to all RElie alr transport 1.6, schediled U.S., Alaski aiTiines and 1r7efusr aif carriers, DPath incoajlete o7 mambsr
of landings ‘and hours: fiowns

INTERNATIONAL CIVIL AVIATION ORGANIZATION STATISTICS SECTION (Jume 1960}
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A e, CONTRACTING STATES OF ICAQ ITaN
: P . 3 =g =~
o e AIRCRAET ACCIDENT SUMMARY FOR_1958 g 7
. e ¢ OF ALL OPERATORS ENGAGED IN PUBLIC AIR TRANSPORI 0.0
ARL

BY TYPE OF OPERATION

et By Opervators
?:ix:'r;:;‘il Passenger Injury T Crew Injury Othiers Injured With an Accdent
Typr 6FC ation -3
’ (ﬁv-n\'r::unl: Svaves. ol ITAD KMainor P Number Hovuis
Total Fatal Fatal [|Serious or None Fatal Sznou? or Nzne Futal [Serious L.n:fmﬂl Flown
ATIORAL € RS
£ iustralin 1 “ < - - « < - - -
Belghum 1 i 56 - 4 9 = - - -
Ciiba f 1 1 13 - 3 F = x “ s
# Prince 3 - - - - - ? < = & 133 826
¢ Lebanon 1 1 - - ~ 3 - - - = 26 005
£ Ketherlands 2 b3 91 - - 8 - = - < 56 412 172 443
Frxtstan 1 1 bl - b b 2o z - - 13 576 551m
£ Sweden by - - - - - - - - - &
£ Thadinnd 1 - < - Vi - - o/s - - 3 167 773
Tnited Arsb Repiblic 1 1 4 © 17 4 - 1 - -
£ Tited Kineioo o' § 3 58 8 46 12 1 14 - 1 122 733 8 o7l
# Uiiited States b 12 2 10 1 357 - 4 0 - - 1% 78 480 725
Veberusls 1 1 7 - - 3 = - - -
{ —
| Total for 13 States 32 12 266 17 wr | % 7 w | - 3
- VTS TR Y SNSRI (SRS ) S AU (—
STEECLED DoMEotre CFERATICNG
£ suptralia 5 = = = - - - - - - 118 451 20 0%
£ Prazil [ 8 54 2% 13 % 4 6 - -
Beusder 1 10 29 - . ] - - = -
£ Prance ¢/ 3 2 B pil - é 1 - & = 102 947
India [ 1 - 1 -1 % -, - - - B a3
£ Jspan ) 1 3 30 - - 2 - - 1 - 18 26% 24 824
Kexico ! 1 1 3 - - 8 - - - -
6 Nev Zealand )y 1 - = - o/62 - - of4 - - 379 82611
¢ Poriugal 1 1 b} & . i 6 = - - - 3
¥ Spain o2 2] - { - 1 w & - ' - 9 919 12 549
£ Orited Kinetm g : [ = - = 1 - i - - = - 37065 3422
# Dritted States t .6l & | s 43y 1086 . l 5 l 1 2 876 514 3 319 856
SO 4 - e e
T fetal for 12 Staves L = | w0 8 L oame | T | 7 E w46
I A f
10 5 s 5% ; - F - b7 - - 485
) ‘ = - S A - -
I B O A L = a4 s = - - 765
3 2 PO - ’ - . P - 708
i h ; j |
1 P - - - S = A | p - i
£ Tmited Lirgic g [ T - U T EER T S g o4 sy 1746 5675
f Tnited Stites ¢ o2 P 4 - - 4 - ‘ S
— .- Lo 3 . ! PRI PRI
Total for 7 Statee Co ] G R A | 92 { A T T L
. o — | l 1
e R T !
f Costa Rica. U T SRR -1 - O - 2 B S 25% | 1374
¢ Germany 1% ) - - - i el d - i = v ooz , = j - :
: m;em i oo N N 2D Tl o ®2 | » r:;‘l;
5 ;Sumne- O U - - { St i : Iz o= b " 125 ' o
Sweden v g - = - i T I - o4 i
$-Tutied Kinrion g £ : 4 B .2 FIE 1 3 S 3522 | 2591
# United States 1o 4 17 - e 6 F o~ 1 16 - - i 5680 ¢! ! 1075 ¢f
| Total for & Stites - 53 5 1 = L 2 . @ T ™) - - { 1
FUR-REVECTE GRERATIONG T R : ; 1 { !
. { . L 1
¢ australin b - - - - -0 . - - 1 e ! 14 749 ’ 17 291
# prazil- 3 1 - - - LIS - . - - i =
¢ Frence 3 - - - - - .= 2 - 5 3 ; be] 492
£ Yev Zealand 1 = = < - - - s ~ 1 2 aoe 4
- v - - ¢ - ¥
£ Sv_-fz-.; . 5 - = - < b ' - ' 16 BE7 ! 7 38
¥ Ozited Kirgdon g £ 4 pisd - - 16 6 2 1 ! 060 | 214
f Uniter States 5 - - - - R T - { - 2 610 9
| i !
! Total far 7 States L 5 | L. - ¥ ]y ] s i 1 3 ! .

MTE):  Source of Detar

i e

Deta refer to aiTlines reststersd ir the Tnived Finglas and tte dependencies.
Dets for all schediuled U.S, snd Alaska wirlines,

1ociudes oo accidenit for ‘RAI not reparted on Parw Gu
Data for a1l scheduled U.S. and Alaska eirlipes as well as irreqidar air carriers,
Dats incom;lete foo nigber of landings and hours flown;

dir Trareport Reporting Pare G filad by courtries indicatad witk e B
411 other countyy data collected frox cutside sairces.

Dita incoeplete for mumber of landings wnd Yiokirs 11owh.

INTERNATIONAL CIVIL AVIATION ORGANIZATION

STATISTICS SECTION {June 1960)
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COUNTRY..icoiiiaes ves AIRCRAFT ACCIDENTS YEAR ENDED..visivoviinns
Number of Aceld Pamenger 1r jury Crewlagury Otbers foyumd Nember of oun
Neme of Opérator Trpe of Oy Towl | Faml | Fesd | Sedow | JGne/ | Feml | Sedow | Mo/ | Famd | Sectow Lendings Flow
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INSTRUCTIONS

Reporting Period: This form is to be filed annually by each State in respect of aircraft

accidents of operators, registered in the country, which are engaged in public air
transport.

Filing Date: This form should be filed not later than 2 months after the end of the year
to which it refers,

Notes; 1) Data for individual operators are required only in respect of those operators
whose aircraft were involved in an accident = regardless of where the
accident took place,.

2) The total number of hours flown by all operators {whether involved in
accidents or not) should also be inserted in the space provided. The form
should be filed giving this information even if there are no accidents to report,

Aircraft Accident means an occurrence associated with the operation of an aircraft
which takes place between the time any person boards the aircraft with the intention of
flight until such time as all such persons have disembarked, in which;

a) any person suffers death or serious injury as a result of being in or upon the
aircraft or by direct contact with the aircraft or anything attached thereto, or
b) the aircraft received substantial damage (Annex 13).

Notes: 1) An accident resulting in only minor injuries or damages need not be reported,
2) A collision between two or more aircraft should be réported separately for
each operator involved, and additional details should be provided under
‘Remarks’

Type of Operation;

" a) 'Scheduled International', '‘Scheduled Domestic', 'Non-Scheduled International®
and 'Non-Scheduled Domestic' operations rélate to flights operated for the
purpose of carrying revenue load.

b) 'Non-Revenue Flights' relate to positioning flights, test flights, training
flights, etc. .

c) Data-should be reported in columns 3 to 12 opposite the type of operation in
which the aircraft was engaged at the time of the accident.

d) Data should be reported in columns 13 and 14 relating to the total activities
of the operator during the year, subdivided into the types of operation indi~
cated.

Passenger Injury: Include the total number of passengers involved, both revenue and
non-revenue.

Crew Injury: Include hostesses, stewards and supernumerary crew in addition to flight
crew,

Others Injured: Include all persons injured other than those aboard the aircraft,
Number of Landings: If the number of landings cannot be ascertained without difficulty

an estimate may be given and a note inserted under ‘Remarks' indicating that the figure
i{s an estimate,

Hours Flown: Report to nearest number of whole hours. Indicate under "Remarks®
basis used - such as 'block-to-block’, *wheéls off-wheels on', etc..
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PART 111

Hazards of Landing and Take-off in the Vicinity of

Advancing Thunderstorms

J. E, Stevens, B, Sc.
Assistant Director of Meteorological Services
Federation of Rhodesia and Nyasaland

The turbulence and powerful
updraughts and downdraughts encoun-
tered during en route flight through
thunderstorms are well known, The
hazards of taking-off or landing in the
immediate vicinity of an advancing sterm
can be much more dangerous, but do not
seem to be sufficiently widely appreciated.
Whereas an aircraft captain in flight
might find himself irrevocably committed
to a rough passage through cumulonimbus
which was obscured, taking-off and
landing can almost always be deferred
until the comparatively brief critical
period of the onset of a thunderstorm has
passed,

The object of this note is to
describe the dangers of this temporary
rritical phase as a thunderstorm arrives
at an airport.

The United States Government
employed a team of very experienced
pilots, meteorologists, and other
personnel to make a detailed scientific
investigation into the characteristics of
thuniderstorms over Florida and Ohio in
1946 and 1947,

The resultant "Report of the
Thunderstorm Project' is a most compre~
hensive treatise of the processes of the
thunderstorm, paying due attention to
the nature of wind discontinuity and
turbulence at the onset of a thunderstorm,
In addition to cumulative pilot and meteor-
ological experience, this authentic report
corroborates any generalizations made

in this note to supplement or interpolate
actual observations made at the time of
the occurrence.

In the formative or cumulus stage
of the thunderstorm, there is a net
updraught carrying moisture up through
the cloud which forms drops of water,
snow and ice crystals, which increase in
size until they become too big to be borne
by the updraught. These big crystals and
drops then begin to fall and cool the column
of air through which they descend. As the
column of air becomes cooler, it sinks,
The very downward speed of the precipi-
tationdragsair withit. Thus the commence-
ment of rain causes a downdraught
through the cloud. As the downdraught
reaches within a few hundred feet of the
ground it is diverted horizontally over
the ground and radially outwards. The
horizontal and outward flow usually reaches
any given point on the ground suddenly,
and often the first gust is the greatest
experienced during the short gusty period
of the onset of the storm, The general
pattern is illustrated in Figure 1 to this

paper,

The outward flow caused by the
downdraught is often a sudden replacement
for the inward flow of air under the
convective cloud. The change of horizontal
wind speeds causes a shear and consequent
gustiness,

The shear between the leading
edge of the outflowing air undercutting
the gentle inflow causes violent turbulence.



262 ICAQO Circular 59-AN/54

The frictional effect of the ground on the
outflow also produces turbulence. This
turbulence causes violent upward and
downward gusts, This effect is some-
times seen in the case of the roll cloud
advancing just ahead of the base of an
approaching thunderstorm, Sometimes,
particularly in the case of the first storms
to occur after a dry season, the turbu-
lence is clearly shown by violent upward
and downward swirling dust,

Once the leading edge of the
outflowing air has passed any point, the
gusty winds begin to moderate,

In the case of the accident at
Salisbury Airport on 26 December 1958,
the Meteorological Officer warned the
approach of the thunderstorm and that
gusty winds were likely, He did not
specify the direction or speed of the gusts,

either horizontal or vertical, It is impossi-

ble to give this information because the
actual gusts are sudden and random.

The evidence stated that a few
minutes before the accident there was
only about 578 of cloud cover with the sun
shining between the clouds, which made
the approaching storm seem lighter, This
common impression is erroneous and
dangerously misleading, The initial gusty
conditions at the time of arrival of astorm
in otherwise fair conditions are usually
tmore vioclent than in the case of generally
rainy weather, This delusion should be
well noted,

Although the Meteorological
Department could not and would not claim
to be able to forecast the exact gust
pattern which evolved, nevertheless, they
were in no way surprised at the sequence,

The onset and effect of hazardous
wind shift on the take-off of F=-BGTZ is
given in the following seguence:

Figure 2 shows the position at
1245 hours when the aircraft
commenced to taxy out, The
storm is approaching from

the southeast, the anernometer
reads a wind of northerly five

knots and the anemograph re-

cords calm,

Figure 3 shows the position

at 1250 hours when the air-
craft was ready to take off,
The storm has now reached
the middle of the runway,
Surface winds caused by the
downdraught above the falling
rain have reached the recording
instruments, The anemometer
reads 140° at 18 knots and &t
about that minute the anemo -~
graph records a gust of 38
knots from 100/140°,

Figure 4 shows the position

at about 1253 hours when the
aircraft lost height, Rain has
spread further over, there is
a heavy curtain of rain over
the intersection of the runway.
The anemometer reads a
surface wind from 160° gusting
to 30 knots, The anemograph
records about 20 knots from
060/100°,

It will be seen that the aircraft
took off in a southwesterly direction, as
the storin was approaching from a south-
easterly direction, At the time of taxying
out, measured surface winds were light,
At the time the aircraft was ready to take
off the measured winds were beam winds,

At about the time of loss of height,
the anemometer which is nearer the north-
east end or threshold end of the runway
still shows a headwind component, but
the anemograph near the southwest end of
the runway records a tail component at a
height of approximately 44 ft above ground,

It will, therefore, be seen that
during the time of take-off a slight head
comiponent has suddenly become a tail
component at the anemograph, close to the
runway end, This would fit in with the
captain's report of loss of airspeed,
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The main points which arise violent wind shifts, gusts
from a consideration of the meteorolo- and turbulence. An aircraft
gical factors are, therefore:- just above stalling speed

could easily be beset with

Bright sunshine before a a tail wind and downward

storm does not indicate that gust at the same time,

the gusts and turbulence at

the time of onset will be The critical period usually

slight, lasts only a few minutes

from the onset. The main

Taking-off or landing just gusts in this storm had

as a thunderstorm reaches passed by 1302 hours,

the runway may encounter

- e e we w e e e s m em
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SALISBURY AIRPORT, MAIN RUNWAY FIGURE 2.
1245 hours 26: 12; 58. (
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SALISBURY AIRPORT MAIN RUNWAY FIGURE. 3.

1250 hours 26: 12: 58.
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SALISBURY AIRPORT MAIN RUNWAY . FIGUKE 4

1253 hours_ 26: 12: 58.
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PAR

List of Laws and Regulations of the Contracting States containing
provisions relating to "Aircraft Accident Investfgaﬁ?n“

(Replacing list in Digest No. 9)

ARGENTINA
1952 oct, 9 Resolucién Num,. 100 (S.A.C.) - Normas para la investi-
gacidn de accidentes de aviacidn civil y directivas gene-~
rales para la investigacién. Ampliada el 8 de enerode 1954.
1954 enero 12 Decreto Nim. 299 - Creacidén de la Junta de Investigaciones
de Accidentes de Aviacion y competencia de la Subsecre-
taria de Aviacidn Civil y Comando en Jefe de la Fuerza
Aérea Argentina en la Investigacidn de Accidentes civiles
y militares respectivamente.
julio 15 Ley Nam. 14.307 - Codigo Aerondutico de la Nacién;
Titulo XVIII, - Disposiciones varias (Art. 208),
1957 feb. 19 Normas para investigacidon de accidentes de aeronaves de
propiedad particular,
AUSTRALIA
1947 Aug. 6 The Air Navigation Regulations, S.R. No. 112/1947, as
amended up to 4 December, 1958: Part XVI. - Accident
Inquiry (Reg. 270-297).
AUSTRIA
1957 Dec, 2 The Federal Air Law, 1957: Part VIII. ~ D) Investigation
of civil aircraft accidents.
1958 March 29 Ordinance No, 68 relating to aircraft accident investigation.
BOLIVIA
1949 junio 18 Procedimiento para el informe de accidentes (Boletin
Oficial Nam. 2 - Sec. OP-100),
1950 marzo Reglas Generales de Operaciones (Provisional): Accidentes
de Aeronaves, (02.46-02,52),
BRAZIL
1951 July 24 Portaria No. 280 - Recormnmendations relating to aircraft

accident investigations.
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BURMA
1934
1937
1949 August
1957
CANADA
1954 Nov, 23
CEYLON
1950 March 29
1955 May 4

CHINA (TAIWAN)

1953 Oct, 21

COLOMBIA

1948 marzo

CUBA

1954 dic. 22
CZECHOSLOVAKIA

1947

1956 Sept. 24

The Union of Burma Aircraft Act, 1934 (XXII of 1934):
Section 7. - Power of the President of the Union to make
rules for investigation of accidents,

The Union of Burma Aircraft Rules, as amended up to
13 March, 1956: Part X. - Investigation of Accidents,

Notice to Airmen No. 5/1949 - Aircraft Accident and
Incident Investigations,

Notice to Airmen No, 8/57 - Reporting of accidents and
incidents involving aircraft,

The Air Regulations, Order in Council P.C. 1954-1821, as
amended up to 18 September 1958: Part VIII. - Div, IIl. -
Accidents and Boards of Inquiry,

Air Navigation Act, No, 15/1950: Partl. - Section 12 -
Power to provide for investigation into accidents,

Civil Air Navigation Regulations: Chap. XVI. - Accident
Inquiry (Reg. 260-271).

Civil Air Regulations No., 102 - Accident Reporting and
Investigation,

Manual de Reglamentos ejecutados por el Decreto Nam,. 969
de 14/3/47 y el Decreto Nam. 2669 de 6/8/47: Parte IV -
40.13.0, - Accidentes.

Ley-Decreto Nim, 1863 por la cual se crea la Comisidn de
Aerondutica Civil, Organizacidén y Facultades: Art, 1I, 17)
Investigacién de Accidentes.

Decree of Ministry of Interior on accident investigation,
No. 1600/47.

Civil Aviation Law, Para. 45, Investigation of Aircraft
Accidents.
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DENMARK

1920 Sept.

ECUADOR

1954 julio

EL SALVADOR

1955 dic.

FRANCE
1937 avril

1953 jan,

1957 juin

11

22

21

Air Navigation Regulations: Para, 22 - Notifications in
case of certain aircraft accidents.

Reglamento de Aeronautica Civil del Ecuador, Nam. 7:
Titulo II. Parte 8. - Investigaciones y encuestas de
accidentes de aviacion.

Decreto Num.

2011 - Ley de Aeronautica Civil: Cap. XV. -

De la Investigacién de Accidentes Aéreos (Art. 173-187).

Décret relatif & la déclaration des accidents d’aviation.

Instruction interministérielle relative a la coordination de
I'Information judiciaire et de 1'engueéte technique et admi-
nistrative en cas d'acc¢ident survenu A un aéronef frangais
ou étranger sur le territoire de la Métropole et les terri-
toires d'outre-mer,

Instruction du Secrétaire d'Etat aux Travaux Publics, aux
Transports et au Tourisme n® 300 IGAC/SA, concernant
les dispositions & prendre en c¢as d'irrégularité d'incident
ou d'accident d'laviation.

GERMANY (FEDERAL REPUBLIC OF)

1936 Aug.

GHANA
1937 Feb.
GUATEMALA

1948 oct.

HONDURAS

1957 sept.

21

17

28

Regulations concerning air navigation, amended as of
21 June, 1955: Sections 65 and 66.

Aircraft (Accident) Regulations, No. 5/1937.

Decreto Nam.

563 -~ Ley de Aviacidn Civil; Capitulo X. -

De los siniestros aeronauticos {(Art. 116-121).

Decreto Nam.

146 - Ley de Aerondutica Civil: Titulo I. -

Cap. II. Direccion General de Aeronautica Civil

{Art. 6 xiii)
Aéreos.

Cap. XIV. Investigacidon de Accidentes
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INDIA
1934 Aug. 19 The Indian Aircraft Act, 1934: Section 7. - Powers of
Central Government to make rules for Investigation of
Accidents.
1937 March 23 The Indian Aircraft Rules, 1937, as amended up to -
12 March 1958: Part X. - Investigation of Accidents -
{(Rules 68-77A).
IRAQ
1939 Aug. 6 The Air Navigation Law No. 41: Article 5 (h).
IRELAND
1936 The Air Navigation and Transport Act, No. 40: Part VIL. -
Section 60 - Investigation of Accidents, This Act has been
amended by Amendment Acts No. 10, 1942; No. 23, 1946;
No. 4, 1950.
1957 Feb. 9 The Air Navigation (Investigation of Accidents) Regulations,
S.1. No. 19/1957.
ITALY
1925 Jan. 11 Decree Law No. 356 - Rules for Air Navigation: Chapter VII.
1942 April 21 The Navigation Code, approved by Royal Decree No, 327 of
30 March, 1942: Second Part., - Air Navigation - Investi-
gation of Accidents (Art, 826-833).
JAPAN
1952 July 15 Civil Aeronautics Law No. 231, as amended up to
1 April, 1954: Chap. 9 -~ Article 132, - Investigation of
Accidents.
LEBANON
1949 Jan, 11 Aviation Law: Chap. 1II, - Sub-Chapter 2 - Landing of
Aircraft, (Art. 39).
LIBYA
1956 The Civil Aviation Law No. 47: Part VI. - Accident

Inquiry (Annex 13).
MALAYA (FEDERATION OF)

1953 Nov. 1 Air Navigation (Investigation of Accidents) Regulations
(L.N. 584/53),
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MEXICO
1949 dic. 27 Ley de Aviacién Civil (Libro IV de la Ley de Vias Gene-
rales de Comunicacién): Cap. XIV. - De los accidentes
v de la bisqueda y salvamento {Art. 358-361).
1950 oct. 18 Reglamento para Biisqueda y Salvamento e Investigacion de
Accidentes Aéreos {en vigor a partir del 1de enerode 1951).
NETHERLANDS
1936 Sept. 10 Law - Investigation of Accidents to civil aircraft, amended
by Law of 31 December, 1937, {concerns inter alia the
greater part of the provisions of Annex 13).
1936 Sept. 22 Royal Decree: Application of paras. 8 and 9 of Article 1
and of para. 5 of Article 32 of the Law dated
10 September, 1936.
Sept. 22 Royal Decree: Application of para. 2 of Article 6 of the
Law of 10 September, 1936,
NEW ZEALAND
1948 Aug. 26 The Civil Aviation Act, 1948: Art. 8. - Power to provide
for investigation 6f accidents,
1953 Nov. 11 The Civil Aviation {Investigation of Accidents) Regulations,
Serial No. 152/1953, {made in accordance with ICAO
Annex 13},
NICARAGUA
1956 mayo 18 Decreto Niim. 176 - Coédigo de Aviacidon Civil: Titulo II. -
Cap. V. De la Investigacién de Accidentes Aéreos,
NORWAY
1923 Dec. 7 Civil Aeronautics Act, as amended up to 17 July 1953:
Chapter XI.
Royal Resolution - Regulations on aviation enacted by the
Department of Defence, 15 October 1932, in accordance
with the Civil Aeronautics Act of 7 December, 1923, and
the Royal Resolution of 22 April 1932, as amended up to
1950; VIII. - Aircraft Accidents.
PAKISTAN
1934 Aug. 19 The Aircraft Act, No. XXII of 1934 {(corrected up to
26 October 1950); Para. 7. - Power of Central Govern-
ment to make rules for investigation of accidents.
1937 March 23 The Aircraft Rules, (corrected up to 24 February, 1956):

Part X, - Investigation of Accidents. (Amended on
7 February, 1956).
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PARAGUAY
1954 eénero
1957 sept.

PHILIPPINES

1946 May

1952 June
PORTUGAL

1931 Oct.

SPAIN

1948 marzo

SWEDEN

1928 April

1956 Sept.

SWITZERLAND

1948 déc.

1950 juin

THAILAND
1954 Sept.

1955 June

15

30

20

25

20

21

12

Resolucién Nim. 54 por la que se establece la definicidn
"Accidentes de Aviacidén' y las normas a ser cumplidas
en tales casos.

Ley Nam. 469 - Cbédigo Aerondutico: Titulo XVI. = Aceci-
dentes Aeroniuticos,

The Civil Aviation Regulations: Chap, XVI. - Aircraft
Accident Investigation.

The Civil Aeronautics Act of the Philippines, No. 776:
Chap. V. - Section 32 - Power and Duties of the Adminis~
trator: (11) Investigation of Accidents.

Decree No. 20.062 - Air Navigation Regulations:
Chapter VIII.

Decreto del Ministerio del Aire sobre investigacidn de
accidentes y auxilio de aeronaves.

Royal Proclamation No. 85 regarding Application of the
Decree of 26 May 1922, {No., 383) on Air Navigation,
Amended up to 1953 - (Code of Law 42: 1953): Para. 28. -
Notification of aircraft accidents.

Civil Aviation Regulations (BCL) - Operational Regu-
lations (D): Aircraft Accident Inquiry - ICAO Annex 13.

Regulation No. 68 establishing a commission for the
investigation of accidents,

Loi fédérale sur la navigation aérienne (entrée en vigueur
le 15 juin 1950): Articles 23-26,

Reglement d'exécution de la loi sur la navigation aérienne:
X1V, - Accidents d'aéronefs (articles 129-137).

The Air Navigation Act, {B.E. 2497): Chap. 7. - Accidents
(Sections 63 and 64),

Civil Air Regulations No. 3. - Aircraft Accident Inquiry,
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UNION OF SOUTH AFRICA

1923 May 21 The Aviation Act No. 16: Article 10. - Investigation of
Accidents.
1950 The Air Navigation Regulations, G.N. 2762/1949, as

amended up to 22 June, 1956: Chapter 29. - Investigation
aof Accidents (Regulations 29,1 - 29.7).

UNITED ARAB REPUBLIC

1941 May 5 Decree - Air Navigation Regulations: Article 10.
UNITED KINGDOM

1949 Nowv. 24 The Civil Aviation Act, 1949 (12 and 13 Geo. 6. Ch. 67):
Part II, - Section 10 - Investigation of Accidents,

1951 Sept. 5 The Civil Aviation (Investigation of Accidents) Regula-
tions, S.I. No. 1653, Came into operation on
1 October, 1951,

1954 June 24 The Air Navigation Order, S.I. No. 829, as amended up
to 31 July, 1958: Part IV, - Article 70 - Application of
accident regulations to aircraft belonging to or employed
in the service of Her Masjesty.

1959 Aug. 6 The Air Navigation {Investigation of combined military and
civil air accidents) Regulations, S.I, 195, No. 1388.

UNITED KINGDOM COLONIES

1955 Article 70 of the Colonial Air Navigation Order, 1955, and
Section 10 of the Civil Aviation Act, 1949, apply /the latter
by virtue of the Colonial Civil Aviation (Application of Act)
Order, 1952, as amendedj to the undermentioned Colonies:

Aden (Colony Protectorate)

Bahamas

Barbados

Basutoland

Bechuanaland Protectorate

Bermuda

British Guiana

British Honduras

British Solomon Islands Protectorate

Central and Southern Line Islands - Malden
Starbuck
Vostock
Caroline
Flint
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UNITED KINGDOM COLONIES (Cont'd)

ADEN

1954

BAHAMAS
1952 Aug. 1
BARBADOS

1952 April 29

Cyprus
Falkland Islands and Dependencies
Fiji
Gambia (Colony and Protectorate)
Gibraltar
Gilbert and Ellice Islands Colony
Hong Kong
Jamaica (including Turks and Caicos Islands and
the Cayman Islands)
Kenya {(Colony and Protectorate)
Leeward Islands - Antigua
Montserrat
St. Christopher and Nevis
Virgin lslands
Malta
Mauritius
Nigeria - {(a) Colony
{b) Protectorate
{c) Cameroons under United Kingdom
trusteeship
North Borneo
Federation of Rhodesia and Nyasaland
Southern Rhodesia (self-governing Colony)
St. Helena and Ascension
Sarawak
Seychelles
Sierra Leone (Colony and Protectorate)
Singapore
Somaliland Protectorate
Swaziland
Tanganyika
Trinidad and Tobago
Uganda Protectorate
Windward Islands - Dominica

Grenada
St. Lucia
St. Vincent

Zanzibar Protectorate.

The Civil Aviation (Investigation of Accidents) Regulations
{G.N. 125/54).

Air Navigation (Investigation of Accidents) Regulations.

Air Navigation (Investigation of Accidents) Regulations.



276 ICAO Circular 59-AN/54

UNITED KINGDOM COLONIES (Cont'd)

BERMUDA
1948 Dec. 18 Air Navigation (Investigation of Accidents) Regulations.

BRITISH GUIANA

1952 Aug. 18 Air Navigation {(Investigation of Accidents) Regulations,
No. 19/1952.

BRITISH HONDURAS

1953 Dec: 19 Air Navigation {Investigation of Accidents) Regulations,
{5.1. 1/1954).
CYPRUS
1952 Nov. 17 Civil Aviation {Investigation of Accidents) Regulations

{G.N. 517/1952).
EAST AFRICA

iggg The Civil Aviation {Investigation of Accidents) Regulations,
FIJ1
1952 May 1 Civil Aviation {Investigation of Accidents) Regulations
(L. N. 90/1952),
GAMBIA
1937 May 1 Air Navigation (Investigation of Accidents) Regulations,
(No. 8/37).
Nov., 15 Air Navigation (Investigation of Accidents) Regulations,
(No. 2) /No. 17/377.
GIBRALTAR
1952 Jan. 3 Air Navigation {Investigation of Accidents) Regulations,
1952.
HONG KONG
1951 Air Navigation {Investigation of Accidents) Regulations
(G.N. A228/51).
JAMAICA
1953 March 24 Air Navigation {Investigation of Accidents) Regulations

(G.N. 37/53).
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UNITED KINGDOM COLONIES {(Cont'd)

LEEWARD ISLANDS

1952 July

MALTA
1952 Sept.
MAURITIUS

1952 Sept.

NIGERIA

1953 April

31

28

Civil Aviation (Investigation of Accidents) Regulations
(5.R.0O. 18/52),

Civil Aviation (Investigation of Accidents) Regulations.

Civil Aviation (Investigation of Accidents) Regulations
(G.N. 200/52).

Civil Aviation (Investigation of Accidents) Regulations
{No. 15/1953),

NORTH BORNEO AND LABUAN

1950 Jan,

6

Air Navigation (Investigation of Accidents) Regulations
(S. 8/50).

RHODESIA AND NYASALAND

1954 March
July
ST. LUCIA

1948 Nov.

ST. VINCENT

1953 Jan.

SARAWAK

1953

SIERRA LEONE

1953 Dec.

26

1

27

30

The Aviation Act, No. 10/1954: Sec. 13. - Enquiries.

The Air Navigation Regulations, 1954: Part 18, - Accidents.

Air Navigation {Investigation of Accidents) Regulations
(S.R.O. No. 40/48).

Air Navigation (Investigation of Accidents) Regulations
(S.R.0O. No. 6/53).

The Air Navigation (Investigation of Accidents) Regulations
(G.N. 56/54).

Civil Aviation (Investigation of Accidents) Regulations
(P.N. 114/53).
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UNITED KINGDOM COLONIES (Cont'd)

SINGAPORE

1953 Oct.

SOMALILAND

1951 Nov.

TRINIDAD AND TOBAGO

1954 Nov.

ZANZIBAR

1937 Sept.

23

Civil Aviation {Investigation of Accidents) Regulations
(G.N. 301/53).

Civil Aviation (Investigation of Accidents) Regulations
(G.N. 48/1951).

Air Navigation {Investigation of Accidents) Regulations
(G.N. 205/54).

Air Navigation (Investigation of Accidents) Regulations
(G.N. 41/1937).

UNITED STATES OF AMERICA

1950 Sept.

1950 Sept.

1955

1958

1958

1959

Aug.

15

15

23

Economic Regulations - Bart 303 - Rules of practice in
aircraft accident investigation hearings, (as issued
September 15, 1950, 15 F.R. 6440; revised effective
February 15, 1957, 22 F.R. 1026; Part revised by
Reg. PR-35, effective March 21, 1959, 24 F.R. 2224).

Economic Regulations - Part 311 - Disclosure of aircraft
accident investigation information.

Economic Regulations - Part 399 - Statements of General
Policy, as issued, effective May 25, 1955; Sec. 399.26 -
Investigation of Accidents involving foreign aircraft,

Public Notice PN 13 - Request to Administrator of
Federal Aviation Agency to investigate certain aircraft
accidents for a temporary period, (as issued, effective
December 31, 1958, 23 F.R. 10492).

The Federal Aviation Act: Title I. - Sec. 103.01
Congressional Committee Report; Title III. - Sec. 313
(c) Power to Conduct Hearings and Investigations;
Title VII. - Aircraft Accident Investigation.

Safety Investigation Regulations - Part 320 -« Notification
and Reporting of Aircraft Accidents and Overdue Aircraft
{as issued, effective February 28, 1959, 24 F.R, 1508).
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UNITED STATES OF AMERICA {Cont'd)

1960

1952

URUGUAY

1955 feb,

VENEZUELA

1955 abril

Public Notice PN 14 - Statement of Organization and

Delegations of Final Authority (as issued, effective
January 8, 1960, 25 F.R. 657, revoking Public
Notices PN 11 and 12, effective July 18, 1957 and

May I, 1958): Section 1.2 - Functions of the Civil
Aeronautics Board - {c) Safety Activities; Bureau of
Safety - Sections 5.1 - 5,8; Sec. 7.2 - Functions of the
General Counsel; Sec. 7.3 - Delegated authority of the
General Counsel - (A); Sec. 7.4 - Redelegation of
authority; Sec, 7.6 -~ Redelegations of authority to
Associate General Counsel, Rules and Legislation,

TITLE 22 - Foreign Relations - Part 102 - Civil Aviation -
Subchapter K - Economic, Commercial and Civil Aviation
Functions: U.S. Aircraft Accidents Abroad; Foreign
Aircraft Accidents Involving U.S. Persons or Property.
(As issued in Department Regulations 108, 164, effective
October 1, 1952, 17 F.R. 8207; Part 102 as republished,
effective Decembre 23, 1957, 22 F.R. 10871),

Decreto Nam. 23.826 - Reglamento para la Investigacién
de Accidentes de Aviacidn de Caridcter Civil.

Ley de Aviacidn Civil: _
Cap. X. - De los accidentes y de la biisqueda y rescate.

- END -



- JCAO TECHNICAL PUBLICATIONS

The following summary gives the status, ond also
describes in general terms the contents of the warious
" series of techmical publications issued by the Inter-
national Civil Aviation Organization. It does not inclide
specialized publications that do not fall specifically
within one of the series, such as the 1cAa0 Aeronautical
Chart Catalogue or the Meteorological Tables for
International Air Navigation.

INTERNATIONAL STANDARDS AND RECOM-
MENDED PRACTICES are adopted by the Council
in accordance with Articles 54, 37 and 90 of the Con-
vention on International Civil Aviation and are desig-
nated, for convenience, as Annexes to the Convention.
The uniform application by Contracting States of the
specifications comprised in the International Standards
is recognized as necessary for the safety or regularity
of international air' navigation while the uniform appli-
cationi of the specifications in the Recommended Prac-
tices is regarded as desirable in the interest of safety,
regularity or efficiericy of international air navigatiorn.
Knowledge of any differences between the national regu-
lations or practices of a State and those established by
an International Standard is essential to the safety or
regularity of international air navigation. In the event
of non-compliance with an International Standard, a
State has, in fact, an obligation, under Article 38 of
the Convention, to notify the Council of any differerices.
Knowledge of differences from Recommended Practices
may also be important for the safety of air navigation
and, although the Convention does not impose any obli-
gation with regard thereto, the Council has invited Con-
tracting States to notify such differences in addition to
those relating to International Standards.

PROCEDURES FOR AIR NAVIGATION SERV-
ICES (pans) are approved by the Council for world-
wide application. They comprise, for the most part,
operating procedures regarded as not yet having attained
a sufficient degree of maturity for adoption as Inter-
national Standards and Recommended Practices, as well
as material of a more permanent character which is
considered too detailed for incorporation in an Annex,
or is susceptible 10 frequent amenCment, for which the
processes of the Convention would be too cumbersome,
As in the case of Recommended Practices, the Council

has invited Contracting States to notify any differences
between their national practices and the PaNs when the
knowledge of such differences is important for the
safety of air navigation.

REGIONAL SUPPLEMENTARY PROCEDURES
(supps) have a status similar to that of PANS in that
they are approved by the Council, but only for applica-
tion in the respective regions, They are.prepared in
consolidated form, since certain of the procedures apply
to overlapping regions or are common to two Or more
regions.

The following publications are prepared by authorily
of the Secretary General in accordance with the
principles and policies approved by the Council.

ICAO FIELD MANUALS derive their status from
the International Standards, Recommended Practices
and paNs from which they are compiled. They are
prepared primarily for the use of personnel engaged in
operations in .the field, as a service to those Contracting
States who do not find it practicable, for warious
reasons, to prepare thém for their own use,

TECHNICAL MANUALS provide guidance and in-
formation in amplification of the International Standards,
Recommended Practices and paNs, the implementation
of which they are designed to facilitate.

AIR NAVIGATION PLANS detail requirements for
facilities and services for international air navigation in
the respective ICAQ Air Navigation Regions. They are
prepared on the authority of the Secretary General on
the basis of recommendations of regional air navigation
meetings and of the Council action théreon. The plans
are. amended periodically to reflect changes in require-
ments and in the status of implementation of the
recommended facilities and services.

ICAO CIRCULARS make available specialized in-
formation of interest to Contracting States. This
includes studies on technical subjects as well as texts of
Provisional Acceptable Means of Compliance.




EXTRACT FROM THE CATALOGUE
ICAO SALABLE PUBLICATIONS

ANNEX
Annex 13 — Aircraft accident inquiry.
September 1951, 16 pp.s « o« & v ¢ o o & e s e n s e a e . $0.15
MANUAL

Manual of aircraft accident investigation.
{Do¢ 6920-AN/855/3). 3rd edition; 1959, 257 pp. . .. .. $2.75
ICAO CIRCULARS

18-AN/15 — Afrcraft Accident Digest No. 1.
June 1951, 116 PPue v v o v v o e o e v a e e e e e $0.15

24-AN/21 — Aircraft Accident Digest No. 2.
1952, 170 PPe « v v v o o o s . e e e e e e $0.85

31-AN/26 — Alrcraft Accident Digest No. 3.
1952, 190 PPe v v v o o s a s o6 2 s i m=o o s wessess $1.00

38-AN/33 — Alrcraft Accident Digest No. 4.
1953, 186.ppe v v v v s s s v e f e i e e e e is s e . $2.00

39-AN/34 — Alrcraft Accident Digest No. 5.
1955, 186 PP v v 4w o v v v w6 s s s s s e e v s e . $2.00

47-AN/42 — Alrcraft Accident Digest No. 6. .
1956, 237 PPe o0 s v o v s b 2 a m o s o v s v v e i e .. $2.50

50-AN/45 — Alrcraft Accident Digest No. 7.
1957, 245 PPe o v o v v o s 6 o o o5 o 66 6 0 80 v o oo s $2.50

54-AN/49 — Alrcraft Accident Digest No. 8.
1958, Z1Z PDa v 4 o o 6 v o v v e a s s, $2.25

56-AN/51 — Alrcraft Accident Digest No. 9.
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