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Kastrup.

times in this report are GMT

craft type: Tlyushin-18v. '
g§tration: HA-MOC .
kgy/User: Magyar Légikdzlekedéci Vallalat.
The Airline compeny MALEV, Budapest, Hunge
W Cockpit :
Captain Dezsd Szentgylrgyl - deceased.
Co-pilot Jozsef Menyhart - deceased.
Navigator P8l Jancsovics — deceased.
Flight Engineer Lézlo Aladi - deceased.
Radio Operator Kaéroly Lantos - deceased.
Cabin:
Stewardess Klara Tolnal — deceased.
Stewardess Eva Mergit Ivan - deceased.
Stewardess Janosne Szalay - deceased.
Stewardess Katalin Temasne = deceased
ISSENgers : 22 Deceased.
1 Missing.
5 Slightly injured.
ycation of the accident: 2 3/4 N.M. NE of EKCH (55°u1'51"N = L

i s ~8%th. August 1971 at 1852 hours.
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Brief Summary of the accident.

On the 28th. August 1971 at 1852 hours, an Tlyushin—-18V gircraf
HA-MOC, crashed while making an ILS approach to runway 22L in EKCH.

The aircraft was totally destroyed and sank 1n water which was 3.5 — !

metres deep.

3 of the people onboard were rescued, 30 died and 1 is missing,

1 of those rescued however died 3 days later.

Accident Investigation.

History of the flight.

The aircraft HA-MOC was on an ordinary flight Budapest - Oslo -
Budapest with intermediate landings in Berlin and Copenhagen. HA-MOC,
with a normal departure time from Oslo (ENFB) at 1715, took off as
MA-T31 at 1755 with an expected arrivsl time at Copenhagen (EKCH) of
1853. The late departure was caused by a late arrival at ENFB. Accordi
to information received from the Norwegian civil aviation authorities,

the crew of HA-MOC remained onbosrd the aircraft for the SL mins
the aircraft steyed in. the airport.

whic

After take-off, MA-T31 climbed in accordance with the ATC clear-
ance to fllght level 210. TG A vamyy cr i et L e
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vV L.l ht . 4
Malmo ACC. & 1level 50. This clearance had been given by

At 1846 and immeqs '
d lmmediately after MA-T31l had reported at flight

level 50 the aji A
#lreraft was instructed by APP to turn to the right on
a heading of 190°. 1p
answer to a question from APP, MA-731l gave hi

" .
g DOTS 1s understood). At this time APP had MA-T31 on
radar s

cope about 20 N.M. NE of EKCH. About 30 seconds later MA-T31

was cleare
. d to 2500 ft. as APP at the same time gave an altimeter
setting of 1007 mb

speed as 200 (

. and permission to meintain & speed of 200 knots
given. At 1848L1 MA-731 was cleared to 1500 ft. and an ILS approach
runvay 22L. At 185045 he was instructed to turn to the right toward
the localizer. At 185131 the aircraft was observed by the APP radar
at a distance of 9 N.M. from the runvay and on the centreline and k
was asked to change to the tower frequency of 118.1 mes. At 185159
contact was established with the control tower and it was intimatec
that the aircraft was on an approach to runway 22L. MA-731 did not
any time report at 1500 ft. At 185218 the aircraft was instructed |
continue the approach and this was acknowledged according to the b
of the ATC.

At this time a rain shower was 7 - S N.M. from the approach :
and this caused such a strong clutter on the radar screen, that th
echo of MA-T31 was washed out. The result of this was that the f£li,
of the asircraft in this area could not be registered on the radar
in the tower. It was not possible to get radio or radar contact wi
the aircraft at any time later. At 1920 the wreckage of HA-MOC was
localized S 3/4 N.M. from the end of the runway about 100 metres s
of the centreline.

The three passengers who survived the crash itself, have exp
that the flight from Oslo was normal and that there was no, or onl

light turbulence. Two of the passengers, sitting respectively in t

first and second row on the left side of the main cabin, had a fee

prior to the collision, that they were going down steeply, as the
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In addition, the aircraft was

the way from Svanemgllen to Malmo. The witnesses here did not s

collision, but the flight of the aircraft at a height estimated

about 100 metres.

. Injuries to persons.

Injuri
juries Crew Passengers Others
Fatal 9 p3¥)
Non-Fatal 0 2
None -
0
0

x)

1 pass :
enger 1s L .
m :
1581ng and is presumed +
iy A o) s ST Y -y

observed from a boat which

-
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None.

5. Crew information.

Captain DezsS Szentgydrgyi, born on the 6th. January 1915, wa

the holder of Airline Transport Pilot Licence no. I 01-28, issued O
the 25th. August 1946 by the Hungarien civil aviation authorities.
was valid until 31st. January 1972.

Co-pilot Jozsef Menyhart, born on the 26th. May 1926, was the
holder of Commercial Pilot Licence no. III 03-20, issued on the 25t

September 1957 by the Hungarian civil aviation suthorities and vali

until 31st. January 1972.

Navigator P4l Jancsovics, born on the 26th. May 1926, was the
holder of Navigator certificate no. O4-13, issued on the 9th. Decem

1958 by the Hungarian civil avietion authorities and valid until 31

January 1972.

Radio Operator Kéroly Lantos, born on the 15th. July 1913, we

the holder of Radio Operator certificate no. 05-17, issued on the 9
May 1958 by the Hungarian civil avistion authorities and valid unti

31st. Januvary 1972.

Flight Engineer L&zlo Aladi, born on the 13th. December 1913,
the holder of Flight Engineer certificate no. 06-15, issued on the

September 1957 by the Hungarian civil aviation authorities and vali

until the 31lst. January 1972.

The cabin personnel consisted of stewardesses Klara Tolnai, b
on the 3rd. June 1942, Eva Margit Ivan, born on the 21lst. August 19
Janosne Szalay, born on the 10th. January 1942 and Katalin Tamasne,
born on the 8th. December 1946, All four were in possession of vali
certificates.

All crevmembers were qualified to carry out the flight in que

For more detailed information of the crewmembers refer to
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HA-MOC , serial no.
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of 13,150 hour
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last 75 hours inspection Was made ©

According to information rece

all modifications and inspections whi

ul. The time petween main overhauls 6,200 hou
n the 17th. August 1971.
ived from the Hungarian au

ch were due had been car

on time.

5.2. Engines.

HA-MOC was equipped with 4 turbo-propeller engines of t

, each of which produced 4015 h.p.. The engines were inst

type
the following positions:

Position I 11 I11 IV

Serial number H 2635108 | H 2715007 | C 2415170 | H 2715

Euilz . 1966 1967 1964 196
otal time 4 ,469:10 65,2635 6,930:11 Sapils
Hogrs since last , -
main overhaul 518 :22 2,277:18 6TL :1h 1,38

: B0

Hours between

main overhauls % .00

s 000 -
e L ,000:00 2,000 :00 L ,000:
main overhauls 1

6.3. Propeller.

o ]
© engines are equipped witn L

propel bl
Pellers of type AB-68 series . bladed constant speed f
wit

propeller h h : .
S W aTe e hydraulic pitch contr



ROSCTInES 10.Feb.1971 | 10.Sept.1970 | 28.Sept.1970 | 1.Aug.1971

Total time 4,752:37 | 1,347:28 3,301:23 5,686:28
Hours since
pain overhaul = 29524
. :
Hours between
main overhauls | 5,000:00 5,000 :00 5,000 :00 1,900:00

No. of main
overhauls 0 0 0 3

The propellers are equipped with an hydraulic pitch-lock mechan:
which operates in the range 0°-45°. The object of the mechanism is to
prevent overspeeding in case of engine or propeller failure and also
prevent the propeller blades from moving below the flight fine pitch
stop, which is 12°

The propellers can be feathered using either an automatic or tw
manvally operated systems. The automatic system operates at a decreas
in positive torque developed by the engine at a 0,7 nominal rating OX
higher. It also operates at negative thrust in excess of 1,800 kgs. ¢
all ratings and at a turbine overspeed between 13,750 - 14,600 RPM.
The manugal systems, an electrical and 2a mechanical , operate according
to traditional principles at least as regards the electrical. The me«
nical system is activated by means of feathering handles, which by D1
o cable operates the valves to a nitrogen bottle. Pressure is then 1
to the fuel control of the engine in guestion, where the fuel supply
is cut off, and to the propeller governor, where the oil pressure 1s
guided so that feathering is begun. The change in the pitch of the D

peller takes place at a rate of about 3 a seond.

Weight and Balance.

The "loading list" normally used by MALEV was not used for the
f1ight in question, but a 10adsheet was worked out by the SAS persor
in ENFB on the basis of snformation given by the crew. SAS takes cai

MALEV aircraft at ENFB. |
The maximum permissible take-off weight for HA-MOC was 61,200
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n in which they we g
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Description of the systems

.1. Control systems

The aiT‘(‘?"ﬂP'Fn EX T, .



differ appreciably from other asuto-pilots. In the de—clutched positi
the movement of the servo-motors will follow the menual steering of
aircraft.

The angle of incidence of the wing and tailplane is +3° and -1

respectively. The elevator has a movement of 25° up and 15° dowm.

. Flaps.

The flaps are electro-mechanically operated and have three PO
o (o)

and 30°. The max. IAS for flight with flaps extended
is 320 kilometres per hour and for flaps extended tO 30° is 300 kil

tions 0°, 15

metres per hour.

. Fuel system.

The aircraft is equipped with 22 fuel tanks, Aivided into 8
main and 3 auxilisry tanks in each wing, which can contain a fuel ¢
tity equivalent to 18,600 kg. The engines on the right and left sic
have their own independent fuel system which is fed from the TEemai)
10 fuel tenks in each wing. Fuel can be cross fed via a valve 1n €

wing to all four engines. 4 booster pumps and 6 transfer pumps are

mounted in the fuel tanks.

. De-icing system.

The aircraft's de-icing system is operated electrically and

icing takes place on the Jeading edges of the wings, the leading ¢
6f the tailplane, the engine induction air intake, the propeller :
The heating of the leading edges Of the wing;
olled by e number of timers.

the cockpit windows.

tailplane and the propeller are contr

. Meteorological information.

A cold front lying over the central part of Denmerk (EKCH F

wes expected to pass Copenhagen on the 58th. August 1971 about 2l

hours. The actual time of passage Wés at 22.20 hours.

me of the accident the weather in the EK(
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Just before the t1



i
1750 1820 1850 ~
(@)
avSiall 2500,
7ind direction] 220°/18 kts.| 220°/18 kts.| 220°/18
strength . : oy
Visibility 6 kms. rain | 6 kms. rain 6 kms. raln o
Clouds 4/8 1200 feet|3/8 1200 feet 3/8 1200 feet|3 z
8/8 5000 feet |8/8 5000 feet|8/3 5000 feet 8/8 5C
° 16°¢C 16°C 16
Temperature WS 3
2 15°¢C 15°C 15
Dew point 15°C 5
QFE 1006.5 1006.5 1006 100
QNH 1007 1007 1007 100
Gradu 6 km.1200 ft.|6 km.1200 ft.|6 km.1200 ft. Nos

The above mentioned MET reports were, with the exception o
QFE figures, also broadcast on VOLMET 127.0 mc/s.

TAF EKCH 1500-2400 broadcast at 13k5:

Wind direction/strength 230°/20 kts.

Visibility 10 kms.

Clouds 3/8 cu 3000 ft.
T7/8 ac 8000 ft.
Gradu 1600-1900 8 km. rain T/8 sc ]
Tempo 1900-2L00 4000 m rain/drizzle

50(

8

The winds aloft observed at 1800 hours by ﬁhe Copenhagen
sonde station which is about 20 kn. northwest of EKCH:
0-360 metre 225°/20 kts. )

360-670 U 245° /) p kts.) average velues
860-1270 "  265%/s, kts.)
Positive '

5000 ft. 2300/20 kts’ o ! 0 .
& 555 () 5 00 I KX )
WoYelersr - Pt Nted .. - 250" /35 kts . 4c°~
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e actual glide .
g S path was kept with no difficulty as regards turbulen
ut 1n moderate t : co

© heavy rain. The ceiling and visibility were about

00 feet - i : g
and 4-6 kms. with the wind just sbout down to the runway.

elair OY-DHS BN-2A landed 1842.

. The preparation for and an actual ILS-approach TO runway 22L
arried out in IMC conditions from about 2000 feet to approximately
50 feet. Apart from the fact that the aircraft was in rain for the
hole of the time that they were on the glidepath, there were no ot

omments .

K 672A Caravelle landed 1848.

ILS-approach to runway 22L was carried out in light to moder:

urbulence and in heavy gusts but in moderate rein. The crew had ©

unway 22L in sight at a height of about 1000 feet .

K 256 Metropolitan landed 1851 .

Tmmediately before the aircraft intercepted the glidepath I«

L.S-approach to runway 22L, it flew into a rain shower with moders:

sin and light to moderate turbulence. The crew had the approach

n sight at a height of 1100-1200 feet.

K 465 DC-9 landed 1858.

e asircraft, which during the approach to EKCE
aw a heavy raln shower On the radar in

avy rain, light turbulence and s

The crew in th
N.M. behind Malev 131, s

pproach sector. Apart from a he

educed horizontal visibility, the crew had no comments. The ver

y was 1500 feet when the glidepath was intercepted. Dur

isibilit
hole ILS-approach the sircraft was at all times in he
ind conditions. The crevw nad the approach lights to runway 22L

ight at a distance of about 1

avy rain a

.3 kms.
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rein and th .
have described the weather
at with Poor visibility. T

from Svenemgllen til Malmo characterized the we

y and strong winds .

in the boat

poor visibilit

Aids to navigation.

Ground.

During the approach to Copenhagen airport, Kastrup, t
navigational aids are used when landing on runway 221

ILS LLZ 109.10 me/s, ILS GP 331.40 mec/s, MM 75.00 mc/

VOR/DME 112.50 mc/s, NDB "SA" 394 kc/s.

All the navigational aids and frequencies functioned
on th 1 1

e day. in question. The ILS installation to runway 22L
by & control flight - refer to A i

ppendix D.

The aircraft.

P~



s L Egdllo UOE ADY 2 Tthe IfTuncrtion chnange selecloOol Waw LI o
> 1nstrument selector in ADF and the band selector on 1071.z ke/s.

The ILS system 1 frequency selector was found indicating 109.5

/s. The localizer receiver was found tuned on 109.1 mc/s, and the
Ldeslope receiver on 331.4 me/s. System 1 has therefore been set U
crectly on the ILS frequencies for runway 22.

The selector system for changing between system 1 and systenm z
3 found in position system 1.

The frequency selector for ILS system 2 was found in position
>.55 me/s, the radio selector switch in position VOR 2 and the
*/FOR-RMI selector switch in ADF 2.

The frequency of the receiver was tuned to 112.50 mc/s and th
[ to 225°. The system has therefore been tuned to Kastrup VOR and
on on radial 225 to the station. The voice signal has been used f
stening to ATIS.

The opersating pesnel for the radio altimeter giving the warnin
Lghts of 50-100-150-200-250-300 and 400 m. has not been salvaged.
> @lerm is indicated by both light and sound. The 10 largest and

rmest radio valves in the salvaged radio altimeter had been destr

being cooled so it must be supposed that the system had been swi

During HA-MOC's flights Jeppesens route Manual and Maps have

~d. Both the maps and the approach charts from the manual were uj

date.

.jmmmication.

HA-MOC was equipped with the following communication equipme:

portence for the flight in question:
1 duplicated WILCOX VHF installation with a transmitter of t

7A type and a receiver of the TO5A type and 1 intercommunication

11 a+40n of the SPU-T type.
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the 0bJ€
tower with
the crash.

- - . - S ;
Aerodrome and ground facilitle
" KastrupP s
urfaced with concr

ay 22L — 223°Mag — is 3

runw

enhagen iXPOTYs ote.

£ the airports 553705N — 123908E, 1
1110 metres from th

cop

long end 46 metres wide S

The reference point © =
r, that 15,
runway 22L and 30 cut egach other,

of runway 22L. ' . |
In the northeast end the height 1S 8 ft. A.M.S.L. and in

west end it is 10 ft. A.M.S.L.
Runway 22L 18 equipped wit

and white low intensity omni-directi

h white high intensity uni-dir
onal and for the threshold
high intensity and 1ow intensity uni-directional lights which
out 900 metres in the line of the extended centreline. The app
1ights as well as the runway lights were st their full intensi
Runway 22L was not equipped with VASIS.
The ILS-glideslope transmitter for runway 22L is positioc

metres after the threshold.

Flight recorder.

| The aircraft was not equipped with a flight recorder as
scribed by ICAO Annex 6 “"Operations of Aircraft"
6.3.1. in this annex, all turbo
of 5.700 kgs.

January 1970.

. According tc
~Propeller aircraft with & maxi

Or mo 1
re shall be cquipped with a flight recordex

The barospeedograph of type K-

Purpose of recording Speeq, height 2775 which was installed f

to the airline company
5 -



north—east of the airport.
The aircraft which had crashed in water about R.5E—15 0 metres
deep, was found separated into six mein parts.

The main cebin from the wing root to the tail section was open

voth ends end was found with the longitudinal axis on & heading of &

200° .

The forward section of the main cabin from the wing root to th

cockpit section, was found to the right of the mein cabin and in the

same area as the cockpit section.

The teil section, which was torn off at the point at which it

sttached to the main cabin, was found with the right tailplane 8bOV

water about 100 metres away from and in a direction of about 60o o
the main cabin.

The right wing was broken off the fuselage and lay without er

immediately to the right of, and parallel with the main cabin.

The left wing was also broken off the fuselage, but was 1y ing

but with its rear edg

in its proper place as regards the fuselage,
_gbove water. Engine no. 1, furthest left, and its propeller was on

wing.
The remaining wreckage, including engines no. 2, 3 and U4, DY

pellers, flaps and main undercerriage, vwere lying within the 250 &

by S0 metres area previously mentioned, and generally in a directi

220°.

The salvage of the larger sections was begun on the 3ls
the Uth. September 1971. An additional s

lvage of wreckage parts and vari

e N

1971 and vwas finished on

wes carried out by frogmen and sa
components from an aree. of about 16,000 square metres was made in

Januvary — February 1972.
A1l of the salvaged wreckage was taken to Copenhagen a1rpo?

further investigation.

The cockpit section with the nosewheel undercarriage and m

sncluding the controls, the control pedestal, the 1

+he cockDlit o



AT O LAY ¥
thr O on the b} et ARG IRV LV B et S
peloVW thl e

switChes wexre found in ON for

pellers no-: 2 and L.

OFF for PX°
g for propellers no. 1 to nc

3 cm respectively. The fe

cm lh Cm’ - -
were pulled up 9 cims :n the neutral position.

. or all b PrOPel 5
ing buttons £ gines NO- 1 and 2 wer

The fuel pooster PumlP

n ON position. The switch for engin

r engineé no: L1

in OFF and fO
tch was found in

3 velve control sWi

¢. The cross fee

was broken of
1 found in O}

ump switches were al

and the transfer P
e. The reserve transfer pump sv

OFF position
n of the far left sid

the exceptio
was found in OFF.

The flap selector lever, which, on an underwater photo ha

showed after salvaging an UP
FUTRAL but with the elevator trim slightly NO

o DOWN position, position. All the

controls were in N
The cover for the landing gear hendling button was open.

The switches for the aircraft cabin pressure, heating and
tion were found in an OPEN position.
The auto-pilot was found in an OFF position.
It should be note: - :
nsinp ol ed that these observations were made aflc
X 3 as salvaged and do not necessarily indicate the posl
e S
witches, levers etc. at the instant of collisi
An examinati . X
g on of all the circuit breskers, which are of
ype, and theref
: ore can well ; S A
the impact have altered
’ P as well as during the salvage on ' . e
of melfunctioning of the systems dup: ge operations, gave no 1
ms during £11 |
ight.

report ; ; siti ' '
of the investigation positions 1s g1V

Forwar ]
d main cabin from fuseal
elara &3

i
el K et Sl
- e [ N



4T and FS 51 and on the right by the cabin windows at FS 33 and

34 a hole about TO cms. by 90 ems. Of the 4 emergency exits placed

veen FS 27 and FS 28 and FS 29 and FS 30 on the left side and right
e respectively, the two exits on the left side were intact and in

. correct place whereas the forward exit on the right side was missi

| the rear exit bore signs of having been attempted opened.

The tail section and the pressure bulkhead were found separated
ym the main cabin (FS 56). The left tailplane had been dragged from

. rest of the tail section by being bent backwards. Tmpression marks

] been made on the leading edge at an angle of 13° - 16° in relatior
the chord of the tailplane. The impressions on the right tailplane
jicates an angle of 50° - 33° in relation to the chord. The upper P
the rudder was missing.

Both wings had separated from the fuselage so that the faces of

e parts that had broken off were right in by the fuselage as far as

e left wing was concerned. The leading edge of the wing from the Wi

ot to the outside of the inner nacelle was missing. About half of t

sding edge of the wing between nacelle no. 1 and no. 2 had been de-

rmed by pressure from below at an angle of about 20° in relation tc¢

e chord of the wings. The rest of the leading edge was undamaged.

As far as the right wing was concerned the surfaces of the fra

and about 150 -

re by nacelle no. 3 for the top surface of the wing
0 cms. from the nacelle and in towards the fuselage for

acelle no. 4 and outwards the outer wing was severely

the lower

rface. From n

formed. The damage to the Jeading edge of the wing was equivalent

\at mentioned for the left wing. In addition, 5-6 metres of the lea

jge of the right wing was pressed flat.

The surfaces of the fractures on both wings indicated a force

 rected from below.

The landing lights'
gs was found in the retracted position.
B A I A L e N 2 o) (Y (o hnEa el et

mechanism placed in the lower outer portic

£ both win
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‘solated cracks ool JEX@ENSD WA WAAD LAt AT
isola

; indle on t
ner flap spin
R, Both the lef"

und was deformed and had he right wi)

With the exception OI

1 wO pleces.
> other three spindles were broken into twoO P

| shaft by which -
zht outer spindle were broken 62.5 cms. from the

' utions.
e turned. The left spindle had turned 163 revol

, control systems.

1 includis
An inspection of the control system of the aircraft,

cms. up, equivalent to & nose-down position of 6° on the scale
cockpit. A number of impressions were found on the push—pull.rc
the elevators, and at the passage of these at the bell-crank 1in
pressure wall to the tail section. The marks on the pressure w
> measured as being equivalent to a deflection of the elevators
- 13° downwards (pitch-down) at the time the marks were made.
ession mede by the push-pull rods' passage of FS no. 28-29 and
10. 55-56 were measured et velues equivalent to the elevator be:
12 ana 25° (maximum) pitch-up.

In the aircraft's tail section a broken wire was found betwe
8l elevator system and the servo-motors from the auto-pilot. F«
& closer exemination of the auto-pilot system it could be asce

the mechanical part of the servo-motor, which normelly follow:

ment of the elevators when the auto-pilot is disengaged, was b.

position of the wheel, by which the two Systems are connected,c

1€ length of the two pieces of wire, showed that the position

o o) .
tor was 8~ - ¢ downwards, when the wire broke.



on the axle.

he explosive . '
Y L charge, which is controlled from the cockpit, was
in 1ts :
r control normal place in the wheel which connects the manua.l
' YO )
with that controlled by the suto-pilot. It had not

tivated.

3
L)

ingine 3 . :
0& no. 1 was found in two sections which had parted by the
11 sitting on the Wi

} compressor sbtage and with the aft part sti

5 :
er part of the forward cowling above the reduction gear had an

51
on about 25 cms. deep by the bulkhead between the reduction ge€

- rest of the engine section. The axle from the gear box to the

ssor was broken in the area by the fixed guide vanes. The com=

» did not have any direct marks from broken blades, but it did

arks in the blades of the forward stages.

forward part of th

Engine no. 2 had been torn off the wing. The
y'damaged.‘r

take was heavily dsmeged and the cowling was lightl

ion gear was missing from about 80 cms. inwards in the engine

en. The forward stages of the compressoO
of rotation. The +ailpipe had broke
The forward section was oY

r were

the axle had brok
RO

ygainst the direction

and was lying loose 1n the nacelle.

\V

right.

v

s1f of the air intake was missing. The cO

Engine no. 3. About h

jon gear housing was broken off abou

hesvily damaged. The reduct
gir intake. The forward stages

from the forward edge of the

S
ompressor were pent against the direction of rotation. The tail
was broken and wWas lying loose in the nacelle. The forward sect

ght and the aft section to the left.

ent to the ri
g was missing. The damage toO

. Most of the cowlin

Engine no.
e e e S RO A OO The




A2 and L4, were sg)

peen torn from the air

at it would be seen that i
o rest in the sand as t

the spinner into ¢

] after
revolving . ner had drawn

pent D&cC
bore Si

stance of the S kxwards in a similay

) propelléer plade

shape. All gns of having r«

and, as was the €

the sand.
propeller no. > was found with 1ts reduction gear in pl

lades Were bent bac

manner. Bls

xwards in & similar
¢ the leading edge and had t

¢ rotation. Blade no. 4 hea

propeller b

had scratches OB the outer part O

facing rearward, in the direction O

the outer part of the trailing edge.

scratches in

Propeller no. 3 was found with the spinner totally dest

h the point missing. The outer third o
while sbout half of blade no. 3 was bent t

wit £ plades 1, 2 and L

packwards 70°-90°,
about 60°.

Propeller no. 4 was found without a spinner. Part of tl

gear was still in place. All the propeller blades head scratc
some of them had cuts and they were all bent backwards in a

manner.

A vi ) i
sual inspection of the propeller blades — see phot

showed Yy simi
an almost exactly similer bending. The bending 1

that indicated
& near equal revolution snd as well
as an equ

output. A measur
ement of the propeller pistons showed that t

at 29.7 nm.
’ 66-1 mm, , h3-8 mm. and SR 7. el
4 S ey g s e o, e T [ O
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The aircraft fuel system was relatively undamaged as regards th
rstem 1n the left wing. The suxiliary tenks had been torn up during
le separation of the wing from the fuselage. After the salvage of U
reckage to EKCH, 1500 litres of fuel were drained from the main tani

In the right wing both the auxiliary tanks and the outer main
anks were destroyed, but the remaining main tanks were intact. No T
as found in this wing.

The fuel shut-off valves for engines no. 1, 3 and 4 were in Op
osition, but the shut-off valve for engine no. 2 has not been found

he crossfeed valve was found to be in the closed position.

ngine fire extinguisher.

All 6 bottles, 3 in each mainwheel well, were found filled and

a2d not been activated. The discharge switches 1n the cockpit were 13

he OFF position.

ledical information.

A post—-mortem was performed on a1l crewmembers. In no case wa

ny sign of illness discovered which could be connected with, or pu

orward as a direct cause of the accident.

RBlood-tests taken for the purpose of deciding whether there W

oy reaction to either alcohol or carbon monoxide, were negative ir

»rewmembers.

“ire.

No fire was caused during the accident.

Survival aspects.

When Malev 731, after expected passage of the rain area ment

el ] . Lidid i notkresappesrs o the radar screen or answer radi



rt at 1905. (SOK), who had been

. Command
Naval Operatlons .
The RCC and the s S0 (SUM) caused helicopters a

armed with the @resunds Navel Dis
gaged.

- " . .
Two bosts, LVG 1 and LVG 2, from air station "Middelgrundsior
J

1 availsble sailing material to be €n

called for ]
ich were included in the search and rescue work, were

(HKC) about 2 hour after HKC were asked to

lmens Commsndo Central

sist.

Furthermore, the pilot boat from Dragér brought 13 frogmen /di-

i 2 doctors to the accident site.
e service's fire extinguisher boat reached 1

e boats arrived about 10 minutes late:

The fire and rescu

eck at about 1945. The rescu
Both the fire and rescue service's boat end thet from LVG 1

rived at the site of the accident at 2007. LVG 2 arrived at 2030,
ose boats quickly located the wreckage of HA-MOC, as the two hyd:
il boats,-"Svalen" and "Flyvefisken", as well as a S-61 helicopte:
om the Royal Danish Air Force were already at the site.

The crew of the two hydrofoil boats had sailed to the wreck as
ey had seen some unusual echoes on thelr radar, and also because t
d heard of an aircraft accident in the @resund from Lyngby radio.
survivor was taken onboard "Svalen" and a further 2 were taken abc
lyvefisken" via a liferaft from "Svalen'. As the cries for help he
=d out and a further 40 minutes search gave no result, the hydrofc
ets left the scene at about 2000, as the rescue crafi mentioned es
ré now on the scene. Almost at the same time the fire and rescue s

ce's extinguisher boat left the area in order to sail to Kastrup
th 2 presumed survivor.

When LVG 1 arrived on the scene the forward section of the cab

>I' of the largest piece of wreckage (main cabln) was about 1 metre

ove the surface of the water. This section sank after about 20 min

As 1t was impossible to enter the wreckage without the helmn of



e i i S,
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'k and at 0130 on -
BRgpims e 9 the 29th. August, when 11 bodies and 3 SUYV1VOYS
ged, salvage work was temporarily shut down ot

ne .

; Onozhzhisi%mzezizmz further‘9 bodies were salveged by naval £rogn
: er 9 bodies were released from the wreckage. O
the bod%es was found later by the west coast of Sweden while one
ssenger is still missing end is presumed to have perished.
.The.direct cause of death has been determined to have been
owning in 19 cases. Of these 19 cases, 5 were found outside the Wre
ereas 2 bodies were released from lst. class, and the remeining 12
leased/salvaged from the main cabin. Nearly 21l passengers had Sus’

juries to the lower legs and were either seated with their seat be

.stened or were squeezed between seats which had been torn free of

Jeir moorings or between sections of the flight kitchen which partl

locked the one end of the main cabin.
5 of the 3 survivors of the collision, of whom 1 died 3 d
part of the main cabin by the left wing.

ays 1

ere seated in the forward

assengers who had thelr lap straps fastened were thrown out of the

pening which arose during the collision.

The third survivor sat on the rearmost left seal in the main

e to loosen his seatbelt and when the water began tO pre

nd was abl
was sble to leave the aircraft through the

ts way into the cabin,

thich had arisen between the resr cabin and the tail section.

The accident must be cla

ssified &as non-surviveble for those I

itting in the forward cabin (1st.

sengers and crewmembers who were S

ond &8s survivable for most of the others.

Tests and research.

As regerds the transmission at 185220 it has nov been possib

ans whether this trensmission was sent by Ma

determine bY normal e
unicetion betwee

et - he R COmL n the tower cC
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91s0 be mentioned that other condition

stability . i heaieomum
Y 1 Aerodynemics £foOr the IL-18", 1ssu ,.
In "Practica i

o) mentioned that fth
s exte

1 e instructions for exten
icing, it 1s als

g, ing with wing flap nded are not observed, th
yi

e unstable and unsteerabl

pireraft can becom
the angle of attack of th

1t % .
flaps and for f e in the longitudinal &

e tailplane reaches t

his can occur when :
s negative. As an €

Toritical" value of 1 15° voth positive as well a
the wing's angle

ts but at th
and with

oth the taillplanée &S well as

jifferent values of ®
positions and different welgh

sttack at different flap
t a weight of e.g. 45.000 kgs.

d the tailplane's angle of attack wil
When the flaps are extended

~ame sirspeed are given. A
speed of 290 kmt. the wing an
t4° ang -3° respectively at 15O £1aps .
30° it will be necessary, due 1o the increased 1lift, to reduce the

>f attack of the wing by 4° to maintain the height of the aircraft

esides an equivalent reduction of the angle of attack of the tail

'his is reduced by about an additional 3° pecause of the increasecd
'dovnvash”. Whether the weight is reduced and the A.S.I. is kept ¢
>r the weight is kept constant and the A.S.I. is increased, the ar
yttack mentioned will be reduced.

In case of instability, the aircraft will suddenly begin to
nd the descent angle and the rate of descent will be increased. f
>rdinary recovery in the form of a pulling back on the control col
/111 only result in an increased descent and angle, it is only pos
0 get the alrcraft steerable again by retracting the flaps comple

r partly.

In the book mentioned, the following 3 factors are descrlbec
elping to pull the aircraft into a dive, i.e.

1) The placing of the centre of gravity a 1ong'way forward,

2) Th
) The extension of the flaps at too great a speed especia:
at low weights, and d



ae allgLc O1 8LLacK Takes place when the wingflaps are EXuESiB==>
ere will be, in unfavoursble cases, & risk that the negative angle
tack on the tailplane resches a supercritical velue with a result@

ss of longitudinal stability end steersbility.

Re point 3. With the extension of the wingflaps to maximum in

vement the uninterrupted extension will tske place as & continous
shing forward of the control column. At the end of this extension
e wingflaps, the aircraft will have obtained such great velocity °
e change of the angle of attack, that the inertia will cause the

. attack to continue to decrease, even after the flaps have STOPPE

ving. The tailplane can thus attain a negative supercritical angl
tack.
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t
14 T the cause must be abt;empbed (

quickly that &s there wa
immediately prior to the ac

established by & process of
The cockpit crew and th

- - - n-
eliminatio |
] on of -

el cabin crev wels in possessl

ccoute the flight in question 1n

e valid. e
urnals has given no 1ndic:

licences and were qualified to €X
accordance with the rules that Wer

; technical JO .
A perusal of diverse nical remerks which col

] tech
that the aircraft was encumbered with
hed any influence on this accident.

] has
The aircraft's weight and belance 5 :
The position of the centre of gre

inasmuch as weight 1

cerned, been within the limits.

' i out this
on the other hand, or rather, the lack of information ab

nis with any certainty. Even 1f the «

sbout leaving a copy of the load]
the passengers, l

it impossible to calculate t
did not follow the instructions
in the airport of departure and the position of -
and other load is thus unknown, it must be assumed that the posit
of the centre of gravity has been within the limits established |
take-off from Oslo. As regards the position of the centre of grax
at the time of the accident, it can not be excluded that this has
outside the limitations according to the calculations made. This
sition assumes though that the passengers were placed where they
found i.e. as described in the example given in item 1.6.4.

A confirmed reconstruction of the flight has not been possi
the aircraft was not equipped with a flight data or cockpit voice
With regard to this, the part of the flight that has been reconst
has been based on the radic correspondance, the meteorological cc
on the day in question, information from Malev concerning the ope
conditions and the statements of witnesses from the approach and
control in Copenhagen airport.

The courses of the aircrartRaudfbne changes hereto are base
on the radio correspondance and the statements of the 8ir traffic

On the other hand the aircraft's height and speeqd have been calcu
from the time of the ragio correspondence and S realmiaa

Ve Ykl - e



T OSBRI
raseology used in the call to "™ " s ?he
almo" at 183L: "Malev 731 standing
for ?eScent” is however so unlike "Malev's" other calls, which all
gan with "Good aftermoon” or "Good evening” when radio connection wa

tablis i
ished, thet this can hardly heve been the first cell til Malmo.
and

1t

cause of the lack of recording equipment mentioned previously,
cause the recording equipment in Malmo had functioned normally,
s been impossible to account for the missing T minutes or for the
parently abnormal call up. From the excerpts of the radio corresponc
tween Malev and Oslo and also from statements by the £1ight control:

, Oslo it 1s clear that the transmissions from Malev at times were I

Yy 8004.
When requested by the approach control Malev T31

ou6LL that the airspeed was 200 (knots is understood) .
190° and FL 50. On the other hand the
ad been

reported at

Course and he

ore at this time respectively

onfiguration of the alrcraft is unknown, but as the speed h

bove the maximum permissible for the extending the flaps and the un

it must be supposed that the aircraft was "olean". As Malen

n at 184708 to maintain high speed during the
it must be assumed that the speed durin

arriage,
31 received permissio

inued descent to 2500 feet,
larly to the speed during the flight

nat the speed at 2500 feet has Db
lent to 232 kts. At 18L48L1 Ms
500 feet at 184848. Accordi

his descent has increased simi
ormed in Budapest. That is to say t
30 kilometres per hour which is equiva

31 was recleared to 1500 feet and left 2

.o "Flight Operating Instructions" the rate of descent below a heigt

\000 metres may take place et up to 10 m/sec.
e aircraft was level at 2500 feet,

Therefore it is hardl]
but rather that th

likely that th
rough 2500

jescent begun &b f11
Whether Malev T3l

ght level 50 has continued direct th
established a flight altitude at 1500 feet
ght was never reported. Judging from t

fact that Malev T31 established re

- At Sy S N S

not, is not known &s this heil

1acation of the accident and the
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'n the range of 330-370 kilometres Per hour (L

Furthermore, it must be assumed from . s g Y
hat until 185159 the flight crew have considere

] echnical or
emergency call nor a message concerning t

the radio correspondence

s nelther an

perational problems Was sent . | ' Kl o)
As previously mentioned, it cannot jmmediately

hether a flight altitude of 1500 feet WwWas est g
TIf this last condition

asblished or whether

escent was continued through this altitude.

i+ can be explained by the foct that the crew ha

as been the case, .
meke 8 visual approach - and hereby disregarded

ither attempted to
hE—Rorsonatist

d received to make an I1.S—approac
th regard to the ILS installation and navig

ne clearance they ha
2d been inaccuracies Wi

ional aids.
As regards the ILS installation in EKCH and the navigational

ssociated with runway 22L, this last possibility can be disregarde
e item 1.8.1.
Furthermore, the possibility that an attempt should have been
, meke & visual approach can also be left out of consideration. Wi
gard to the weather and light conditions and to the circumstances
e crew confirmed the clearance that they received for an ILS appr
runway 22L, that the localizer and glideslope frequencies were
ctly tuned in on the aircraft's no. 1 ILS system, and that the ai
aft did not fly through 1500 feet according to the statement of t
affic controller, then the possibility must be considered as mini
any case.
An exemination of the aircraft confirmed that it was in land:

ifiguration vwhen it hit the water. That is U0 say that the under-

‘riage was down and locked and that the flaps were extended to 3

It 2
1S not known when the gear has been selecteqd down or when

\pS hav >
P e been extended to 15 > Or Whether this has been executed

normelly done, when the AT O R AT | P et s i st



. 1imit of 2.11° wi !
wW1ll cut the 1500 feet level at a distance of

36 metres from
the end of the runway. In an equivalent manner, the

, & &
path of 2.78" will cut the level mentioned at a distance of

) metres from the end of the runway. As the lower limit of the
.slope also passes the point where the first impact is assumed tO
teken place at a height of 1,375 feet, it can therefore, provided
the normal procedure for extending the flaps have been followed,

iscounted that the aircraft has been below this height .

Tt is therefore predominently probable that the cockpit crew

Lygcoliionedivie instructions given by the approach controllexr as

rds flight altitude and flew the approach at the height ordered of

feet, and partly had the intention of executing en ILS—approach.

Tt has not been possible to interpret, either in English or

arian, the wording of the last transmission which took place at

50 according to the recording. According to the analysis made DY

Acoustical Laboratory it can be established with reasonable certa

it originates from MA T31l. The click at th

rding to the analysis, coincides with the end ©

o the click when the other transmissions fro

e beginning, which,
f speech signal, ]
m MA 731 wer:

valent t
e which |

ysed, and also the voice speaking 1S similar to the voic

ier spoken from MA T3l.

The reason why the rransmission seems to have been interrupted

middle of a word or a sentence 1is unknown. The actual collision

or 2 manoeuvre with the alrcra
has not been able t¢

»ssible reason, £t of such violence

person in question meking the transmission,

tinue .

According to statements from the passengers who survived the

dvise of any irregulariti
gers, the flight he

aft crashed ax

n crew did not at any time &
sertions of these sSale passen
ively just before the aircr

t, the cabl
ording to the as

te normsl until respect

.
o e o e

Ae ie stated in item 1.l., 2 of the pas



h (e oleneaf JAOSAL A Aol | S0t
e been de—clutched

hel‘, 1ROl Ao APRYARASC C A AL Al o d n suc
1 1 sed O

ed by Malev, the autopilot 18 not u )

in any casé, it would ha&

part of the mechanic
The cilrcumstance

sestion, and even if, A o WA

ight of at least 1000 metres ,
stems movements .

1 elevator S¥
rs follow the manua _pilot was found de-

m of the auto
+ be taken as an indication of £

s+ must furthermore be reg

+ach any weight at all to
sible problems with the

the emergency de-clutching syste
rated and sealed can therefore noO
tion of the elevator. Regarding this ,

wubtful as to whether the crew would at

utched auto-pilot in connection with PpoOS

1 elevator system.

As mentioned in item 1.12. it could be ascertained that the pPOS:

—9O down when the wire broke.
through the bulkhead in

< essions made «
e elevator was 8 Impr

levator pull rods and also thelr passage
conversely both positive and & negative pos:

ailsection indicated
of the elevator when the impressions were made. As 1t must be tal
ranted that the collision forces have caused the controls in the
it to be forced forward by the pilots, then the impressions that
the most positive indication of the elevator position, must alsc
e position that the elevator had when the original impact took

. The impression that is found on the elevator pull-rod during i
ge of FS no. 55-56 indicates & position equivalent to maximum po:
ieflection} which is to say that the pilots have had the control:
back when the first impact took place. The difference in the PO
;osi?ions of the elevator can only be explained by the fact that
ceaking open of the aircraft has taken place by stages and suffi-
¥ slowly to allow this and/or the pull-rods to alter position.

o Lo :
€ position of the elevator, which was ascertained with the he:

> broken wi ] 1
wire in the auto-pilot system, indicates therefore that
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WUCOC W3s ] .
1 S 1lmpeded. Regarding this it must be seen &S
atural reaction on the part
S of the crew to try and overcome such &
ard and ]
8o forward movement of the controls, dAurlr
C € controls have reached s position of 80 o)
- O &
wlire has broken. RS Wk
An experiment has
Sh - .
s own that while a comperatively smell force
e ¢ mechanical part of the auto-pilot the force whic
s to be 1
<l applied to the controls, before the wire breaks, is not
rwhelming. 1 i :

o g. A wire having a breaking strength of approximately T4O

. Wil
break when a pull of sbout 98 kg. is applied to the contxc
the cockpit.

Yet another condition for that a broken wire could have had
e significance for the accident, is that the height has been in-—
ficient to get the aircraft on an even keel before it hit the w&
spite of the free movement of the elevator.

As was mentioned in item 1.12., the tail section was found se
ed from the rest of the fuselage at FS no. 56. Furthermore, it c
ascertained that the push-pull rods of the elevator from that pe
the system which was attached to the tail section, had made mark

. bellcrank in the pressure bulkhead which were equivalent to & :
ntioned, part of the pw

aircraft. On this par

ve deflection

m position of the elevator. At the FS me
| was found in the fuselage section of the

ressions were found equivalent to & meximum positi

. elevator. Scratch marks, made in connection with these last me

did not indicate at any place a negative velue of the

ressions ,
ore be concluded, that the connection Dbeé

or angle. It can theref

. tail section and the rest of the aircraft, was broken while t}

the elevator was still positive. This is also confirmed by the

4 distribution, which indicates th

) sepsrated from the vody of the aircraft and was
R e dlie e e tRiONt: Considering the force w

at the tail section

ition an
directly conn

- T, B &
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asala ¥

breakage: In cas€ of breanabvf e mark
\ (0)

OIS ORI R the same time somethlng of a coir

uERens 7 osition s equivalent t

0
ad was fortuit ; _Jevator D

pulkhe
that it should indicé

sndicated by the broken wire.
s been broken

n with the collis]

If the wire ha a beering to se]

indicates also© that t

the servomotor have Rk

etal chip ;
s s the accident.

vroken because the system has not been al
n
or whether d

which it has been influenced,

is therefore immaterial.

al

+he wire has thus bee

follow the forces by

have caused & blockage of the system,

in item 1.12.5 1 the feathering handle
osition. Even HfRCe
es , including the cont
ated before the collision, during an

nothing has been

As was mentioned :
rtaln deformations O

found in the asctivated P
structure around the handl rols, indicate

that the handles were activ
as the propellers,

Gven if the system has been activated
ositions in which the prope

to the method of oper

tion of the engines as well

that could support this.
the collision, and considering the P

pitch locks were found, and having regard
the system and the fact that the feathering speed was 3 peETr Se€
cen be ascertained that the festhering can only have taken plac
o maximum of 3 seconds before the collision. As this can only F
the case provided that the throttle positions were at "Flight 1
pl:'opeller pitch 12° ana airspeed 180 kilometres per hour, 1t se
likely to suppose that the position in which the handles were !
:z:uzazsed by the bresk-up of the cockpit. Nevertheless, it c¢

ed that the flight engineer may have pulled the handles t

saw that a 1S3 1 1
=R collision was inevitable, as this it ]
Ditching Checklist. e

This checklist s \
ing shall be

- e Y,
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inevitabllity of a ditching, the retraction of both the undercarriage
and flaps has not been attempted. This indicates : th

at the same time €
the factors which led to the accident were not present when 30° flap:s
were extended.

Systemézej:nzzzzzdiintizeingl2.,'t?e valv?s for the.Cabin Presiure
S POS%tlon. This system is pert of "Befo
_ checklist according to which 1t shall be
switched off. "Flight Opersting Instructions! for IL-18 state that
should be performed at a height of 400-600 metres. Out of regard foz
comfort of the passengers however, it is the policy of the company
the crew do not perform this check until a height of 100-150 metres
height is reached. Even if this point cen have been forgotten, A,
probable to suppose that this height was not passed in a normal man

Nothing has been found of the results from the exsminations t
suggest that the accident could have been caused by technical 1rreg
rities. Neither is there any reason to suggest that the flight has
been normel until the time that the crew established radio contact
TWR EKCH and/or until that point where the crew nad an indication
glideslope and where extension of flaps tO 30° took place.

Even if the possibility that unknown factors could have been
contributing cause of the accident, 1t seems mainly probable that
fectors which led to the accident arose in connection with, or 1 1
after, the extension of 30O of flaps. It has been ascertained witl
able certainty that the factors were not present prior to the ext
30° flaps, that they did not arise before 185159, and that the he

was above 1,375 feet. Furthermore, the extension of 309 flops 1S

only operation which can be imagined executed within the time for

the reason for the accident has to be found.
e fact that the instrument exeminations hal

e indication of the attitude of the &

Regardless of th

been able to give 2 positiv

at the instant of collision, the preak-up of the gircraft as wel
spread and position of the wreckage indicates that it has been i

e o R O S N RN C SRBE
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15 assumed tTO be WY
peller blades supports this ass
n of the order of 15
g of both wings indic
it can be

it must be gupposed ulld

umption,
O pg the surfaces of the

20

angle has bee sted that these were ini

bendin '
ture fand BHEHED demonstrated that th

e from below,

by a force that cam
gle that the alrcra

ft was moving at in
has been less than the an
to the surface of the water.

i : N }
As is evident from Appendix F, 1t must be supposed that t

res before the position give

impact has taken place about 130 met
a1 difference between

of the site of the accident. The horizont

point where the crew have received &an indication ¢

point and the

glideslope is 979 metres.

If it is assumed that the height of the gircraft was 1500

g the accident arose, and 1:

(450 metres) when the factors causin

: s o)
arose in connection with the extension of 30~ flaps, the angle 1

St e ra T cbD et about SR dAtReBHienElliol SHE0 imet res Sthie

will be reduced to 15°
The angle of the aircraft in relation to the surface of tt

and the angle of collision can therefore very well have been of
mately the same value.

As was mentioned in item 1.17., besides icing, operation c
flaps which is not performed according to the established instri
can meke the aircraft unstable and unsteerable longitudinally. I
same section 3 factors are mentioned which contribute to pull tt
craft into a dive and furthermore, it 1s mentioned that an ordir
?ecovery with a pull back on the elevator controls will only res
increased descent speed and angle.

With regard to icing, it has not been possible because of
struction of the anti-ice system and m ]
whether the system has been working atetz:dtif M
to item 1.8. the meteorological conditio .

ns however were of such

racter, that icing was not possible at the height in which th
' ¢ el

woae Plarirne
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::oia:f£22:ai:é::elngg;a;iZV ii-the.time of the cr?sh, can ?afe b?en

with undercarriage extended ,As . %S i ?ut81de t?e 11m1tat1?n=

presumes however, that the . Fasi ol men?l?ned, gl

gl Pon el e wad o o Passengers were positioned where they Were
g1ng operations.

‘The second of the factors mentioned in item 1.17., which could
have influenced the stability of the aircraft, deals with the extensi
of the flaps at a high speed and perticularly at a low weight, finall
the la?t factor deals with the extension of the flaps to maximum in ¢
operation.

With regard to the airspeed until the point where the extensio:
of flaps to 30° has taken place, the accuracy of this is not knowm.
According to "Flight Operating Instructions" the aircraft will norma
be stabilized at a speed of about 300-320 kilometres per hour during
that part of the approach which takes place with the gear out and th
flaps at 15 .

In the opinion of the company however, it is not improbable th
the crew have regarded the permission to meintain high speed as & re€
from approach control, and therefore the sirspeed could very well he
been faster than during a normal approach. Regarding this, the comp:
will not dismiss the possibility or find it unnatural if the crew, :
order to maintain a higher speed than normel for as long & time &s

possible, have walted until the last moment to extend the flaps and

. 2 : 0} (o)
then did this in one operation, from O to 30 .

That the airspeed has been greater +han that normally used du

an approach seems +to have been Vvery probable. Regardless of the fac

the exact time of the accident is unknown, it must be assumed, 8S T
tioned earlier; that the factors whi
between 185159 and 185220. Referring to th
Malev T3l received & 9 N.M.
which, &t the 1atest, the flaps have been extend

ch led to the accident, occurxe
e transcript of the radic

correspondence, check at 185131, compa:

with the point at
300’ the average speed between the TwO po%nts mentioned mu%t have
4 200 kil ometres per hour indicated airspeed. If the alrcraft



WVAiAA W WS \ if some -
heet was correct, and even
< on the low side, compar

to get a eoniirmatlOu
preparation of the SAS loads ik
are still unknown, the total welgh
the weight it could have Dbeen. B oy -
1 d at the tim
The aircraft's spee

then the speed for a
is assumed to have been considerably less
is

: i ception of an ind

approach in landing configuration. With the eX p- pa: St
) ic

of about 250 kilometres per hour on the airspeed 1n

respectively in front of the first

nation of the instruments of the saircr

pilot and the second pilot,
aft, gave no indication o
he aircraft at the ti

f t

collision. The position that could be ascertaine . . f
after the accident, could not be confirmed by an examination o

instruments as being the position at the moment of collision. C
with the normal approach speed of 300-320 kilometres per hour t
be equivalent to a throttle setting of 350—h00 according to the
Operating Instructions" which is equivalent to a rating of 0.4-
1s stated in Appendix L, the propeller pitch at the speed and t
setting mentioned was about 2L°. As previously mentioned, if th
has been maede at a greater speed than normal, it is probable to
that the throttle setting has been less than 350—h00, as a redu
speed must have taken place simultaneously with the extension o
In which case, the propeller pitch has not only been less than .
mately 24°, but also on its way towards an even finer position.
Compared with the propeller examination the bending of th
indicated that the angle between the alrcraft and the surface o

water had neither been steep nor flat, that the r.p.m, had been

at impact was respectively 200, 180, 19.50 and 190 for the 4 pr

R i :
eferring to Appendix L, these Positions indicate that the thro:

greater than :c°.),~° . . ..
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ve been present.

As menti in i ;
oned in item 1.7., positive windshear between 300 end

0 metres heil ;
eight was seen by the radiosonde station in Copenhagen .

i i 3

s also stated in the same item that the crew of only one aircraft,

Caravelle, which landed in EKCH at 1920, have noticed this effect.
mme diat

ereas the crews of six other aircraft, which landed in EKCH 1

fore or immediately after the assumed time of the crash, 8gree with

e Caravelle crew in that there was moderate to heavy turbulence and

in with gusty wind conditions.
As the speed at which the crew of HA-MOC flew the last part of

e approach is assumed to have been greater than normal, it is hardl;

obable that a possible horizontsl windshear can have had any greav

fluence.

Whether possible vertical windshear in connection with turbuler

d the airstreams around

ability has been

. the heavy shower activity can have affecte
e tail to such an extent that the longitudinal st
st cannot be either confirmed or denied.

Whether the aircraft has lost longitudinal stabllity be
£ the three facts mentioned previously and s

cause O

is or because of one O

tered a dive, it 1s only possible, with the configuration that the

yeraft was in, to mske it steerable agsin by retracting the flaps

0lly or partly.

As sn ordinary recovery,
ult in an increased descent speed an

in the form of a pull back on the coO

slumn will only res d increasec

>scent angle, the 30O flap PO
Loident, together with the indicatio
+he one hand indicate that ther

{1ity. On the other hand ,
terpret the situstion thus, but only ce

sition which was sscertained after bl
n of full positive elevator A

e wes no question of 1

lection, on
it could also sugges

r longitudinal stab

1e cockpit crew did not in
rmal and natural correction to & nose-down alteration of *

i reraft's position which has led to a deteriora
2 e, o e That teChnic:

at a no
tion of the situs
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1.

. Findings.
ssary valid licences and had

The cockpit crew held the nece
extensive experience in 11-18 eaircraft.
o indicate that the pilots were phy

Nothing has been found © :
to perform the flight concerned.

or psychologically unfit

The medical examination showed that at the time of the acca

none of the crewmembers were under influence of alcohol

Examination of blood produced no evidence to suggest carbor

monoxide poisoning.

The aireraft's certificate of eirworthiness was valid

The aircraft was not equipped with a Flight Data Recorder ¢

‘ prescribed in ICAO Annex 6 "Operation of Aircraft

The aircraft weight was within the permissible limits.

It has not been possible to establish the exact position o:
centre of gravity at the moment of impact but there might

be a possibility that the C of G has been shead of the fors
limitation.

The crew did not act in accordance with the instructions 1z
down in "Instructions on loading and balancing II—18 aircr:

as they did not leave a copy of the load sheet in ENFB.

The crew did not report any abnormal flight condition or a:

emergency before the accident.

According to the radio communlcatlons the fllght W8S norma,.
least until 185159,

Fuel remaining at the time of the acc1dent was sufficient :
more than one hour of flight. |

T’Ilere hg.g hﬁn?‘\ G AR e L -9
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with the flaps set gt SO

16 . The eleg&tor control surface was in the full up position
1.€. 25 at the time of impact.
17 The angle between the surface of the water and the longitudinal
axis of the aircraft was 15° - 20° at the moment of impact.
1 8. The descent angle was greater than the angle mentioned in 17.
9. It caen not be excluded that weather (heavy rainshowers and

turbulence) has been sa contributing factor to the accident.

Zobable cause.

The probable cause of this accident was loss of control of the
vircraft at the moment where the aircraft was about to intercept the

IS glideslope to runway 22L at Copenhagen airport, Kastrup.

Although it has not been possible to establish the cause of th
oss of control, it is most likely to believe that the aircraft in th
anding configuretion was affected by a deterioration of the airflow

wver the tailplane to such a degree that longitudinal stability was

ost.

The Danish Directorate of Civil Aviation, January

Approved by Ministry of Public Works, 27th May 19
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will Cll 101 X
ne joined in 1935 end in which he had ob-

| vided between 19 aircraft
tificate was issued.

ned 1,400 hours 4i
types, when his civilian

The captain' ) )
P n's total flight time until the flight in which the
ident occurred was:

Last Last Last Last

90 days 30 days T days TOt&l

3 days

All types | 241.00 69 .23 169810 0 13.594.00

IL-18 241.00 69.23 RETRLO 0 7.626.00

Captain Szentgydrgyi passed a PFT on the IL-18 on the 25th.

11 1971 but with a comment pointing out that when flying with one
ine out, the other 3 engines were not used according to the in-
actions. |

A route check was carried out on the 1llth. November 1970 and
> no cause for comment.

Captain Szentgydrgyi performed 2 landings on runway 22 on the
1. March 1971, and 2 landings on runway 30 at Copenhagen airport on
17th. April 1971.

A health examination in connection with the renewal of his licen
performed on the 9th. February 1971. Apart from an overweight con-
on there were no remarks. The mandatory medical examination made
ur and 30 minutes prior to start from Budapest on the 28th. August
| was performed without leading to comment. Nothing was found durir

xemination of the captain's health journals which can indicate a

th condition which could not be defended.

Co-pilot Jozsef Menyhart received his flying training in the
ntered in 1938 and in which he achieved

rarian air force which he e
tal flight time of 1,300 hours on 21 aircraft types during the tir

S T o e e e Y P A T e YT O issuedo



56 .12 | 13.22 6.16 |9.302.00 |

A1l types | 162.00
TL-18 162.00 56 .12 222

6.16 [|2.391.00

11 1
Jozsef Menyhart passed a PFIL on I1-18 on the 2uLth. April 9T

without comment.

The pilot landed twice on Trunway 30 at Copenhagen airport on

the 17th. April 1971.

The health examination in cO
12th. January 1971. Jozsef Menyhart w

nnection with the renewal of his

licence was performed on the
ot this examination as he was at the

adjudged sultable as a pilot
carried out on the 12th. Jul

vious semi-annual medical examination

1971. The mandatory medical examination made 1 hour and 30 minutes

prior to teke-off from Budapest on the 28th. August 1971 was carri

out without comment. During a perusal of the pilot's medical jourr
nothing has been found which can indicate an indefensible conditic

of hesglth.

Navigator P&l Jancsovics served in the Hungarian air force :

1948 and achieved while serving as navigator a total of 600 flight
hours. He was issued a civilian licence in 1958 and has since beer
attached to MALEV.

His total flight time until the flight during which the acc

occurred was:

Last Last Last Last
90 days |30 days |7 days ' |3 asys | <tovel
A1l types| 242.00 76.29 |11.10 0 8.623.00
I1-18 242.00 76.29 [11.10 0 8.023.00

e

Qualification check took place on the 2lst. May 1971 and rc
check on the 23rd. April 0T 0 ROt nE o “A_a;“m

. )
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condition.

Radio Telegr ! 4
graphist Karoly Lantos, who was employed in the Hw

post and telegram service 1
n 1948, served as i 1
: a radio telegraphist '
MALEV in ground stati g
ations from 1953 to 1958 and as flight telegraph
from 1958. L
His total ] ) i
flight time until the flight during which the acci

occurred was:

Last Last Last Last !
90 days | 30 days T days 3 days Totiel
A1l types | 2b47.00 69.58 9.50 Sl 9.077.00
TI-18 247.00 69 .58 9.50 5.21 6.383.00

His qualification check took place on the 25th. April 1971
his route check on 16th.-17th. January 1971. Both checks were pe

without comment.

The medical examination 1n connection with the renewal of

took place on the 1lth. November 1970. Karoly Lantos was found 1

suitable as & telegraphist. The semi-annual medical examination

71 resulted 1in & £ emporary prohibition of f1

on the 2nd. June 19

The mandatory medi ur and 30

cal examination performed 1 ho
Budapest on the S8th. August 1971 we

prior to the +ake—off from
health journals g3

Kéroly Lantos'
dition of health.

without comment. A perusal of

indication of an indefensible con

Flight Engineer 145210 Aladi served in the Hungarian air

from 1951 tO 1957 and

1,150 hours mainly on LI-2.
Hia total flight time

achieved here & total flight time of alt

until the flight in which the acel



IL-18 l 211.00 l 50.29 Lol | D | ——

e — Tth

] ) ma.d.
Lész1ld Aladi was, at the lest health examination

1 - found to be f£it for continued service.

1 hour and 30 minutes

1 was carried out with

Februaxry 197
The medatory medical examination made
start from Budapest on the 58th. August 197

- - - », W S
erusal of L. Aledi's medical journals nothing wé&

comment. At a P

dicate a health condition which was indefensible.

which could in

s Klara Tolnai employed in MALEV on the 2nd. Jur

loyed on the 8th. August 1968, Janos
3 and Ksatalin Temasne employed on the 8th.

Stewardess

ne Szalay

Eva Margit Ivan emp

on the 30th. April 196
1969 fulfilled, according to information received from the Hungasl

airline company, the heal

th requirements at the last medical 1nsj

made.

., Duty time etc.

All crevmembers who had reported for duty in Budapest on 1l
August 1971 at 0910 hours, had, wntil the time of the accident, :
duty time of 9 hours and 42 minutes. The Hungarian regulations a
a total duty time of 15 hours per day — with a meximum of 210 ho

month.

The last emergency training practice for all crewmembers w

made without comment.
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e of:

fuel f
rom IL-18, HA—MOQ. (collected)

e ——

—

The.Dlrectorate of Civil Aviation : -
Accident Ingestigation Departmentj Delivery date: 20-9-T1

e Directorate t ol SParx
Of Clvil Aviation's letter XX.511.264 of the 15th.Sept.:
ainst: UK spec. D. Eng. R. D. 2LoL 188 6 of the 15Ch.O€pPU..

/US spec. MIL-F-

test performed by: GA/HJ /NK

Test, -
._Specmc geevity/603/60ZF ASTM: oe: :::..57 0 2:238 =
_AAGS) ASTM: D 287.67/calc. h; 15 f:,:,
. Saybolt color ASTM: D 156-64 + ;O =
Freezing point ASTNED 233667 e 5%
__Reid Vapor pressure ASTM: D 323.58 - p.";
Aromatics ASTM: D 1318-69 15 = Vo{
__Bromine number ASTM: D 115966 100
Olefin content ASTM: D 1319-69 0 % Vol
- Copper corrosion test ASTM: D 130-68 1A
Silver corrosion test 1P:227/71 0
Gum existent ASTM: D 381-84 L2 mgf1a
Gum accelerated (16 hrs) ASTM: D 873-65 ma/10
Oxidation stability: ASTM: D 525-55 minuts
induction period at 212°F
~ Sulfur total ASTM: D 1266-64T 0,17 % Wt.
.Sulfur Mercaptan ASTM: D 1218-61 0 % Wt.
~ Doctor test ASTM: D 484-52 POS i
___ Srroke point ASTM: D 132264 30 mm
~ Smoke volatility index 650
" Aniline point ASTM: D 611-64 130,2 ol
" Anilinegravity product 5821 &
 Total acid number ASTM: D 974-64(MOD) 0,001 mg K
Tetraethyllead in gasoline ASTM: D 526-66 mUUE
Tetraethyllead in trace conc. ASTM: D 1368-64 L mIE
3 Thermal stability: ASTM: D 1660-69
Preheater deposit 7 )
Pressure drop (5 hrs) mCh:
Water reaction FED.test meth. 0 ml
std.no. 791.3251 or
ASTM: D 1084-67 2
Rating of fuel interface -
i T W FED.test meth.




evaporated at | 2 2

porated at 143°C 61 - r

porated at 188°C 78 —

svered at 200°C 33

porated at 204°C

porated at 243°C 22e s

| _ 1,7, % Vol _

= 1.3 L]
% Vol

ystem Icing Inhibitor (Freeze Point Method): 38 ,0 o

Point - ABEL - PENSKY (IP. 170°C)

| remarks:

t from Thermal Stability, for which there was insufficient fuel, th
le fulfilled brit. spec. D Eng. R.D. 24oh ISS 6 for JET A-1. (JP-1)
Doc.test. Last mentioned devistion can presumaebly be blamed on the

ution by sea water

E. Repstorff Holtveg

Signature



58 86. POSTGIRO
1 16 29, mED ANFORT I NESVARELAEN)

W, DEN 4en

NYT TRiex Na pia 1. okt 27096
wriafdelingen
-fartsdirektoratet

Glide Path 22 L Kastrup.

ing the night August 28th and 29th, 1971, 0100-0300 local time
ght Test was carried out on Said Glide Path by the calibration
craft OY-IVA.

» Glide angle as well as the displacement Sensitivity was controlled.

| angles was found to be correct as shown below.

ide angle; 0 dot 0 pa 2,'{80
splacement gensitivity
o)
dot fly down ~ 90 p2 5,19
o)
dot fly wp ~ 90 pa 2,38
(0
dot fly up ~ 150 pa Pyitak

Meets the ICAO requirements for Kategori II.

Wl N - ]

urse structure:



iX: 38 86. FPOSTGIRO: 16 a9, (nXD ANFORT 1 DESVARELENN

ES/en
VN V., DEN

| ox1.: 27096

NYT TEUE N TRA

avariafdelingen
uftfartsdirektoratet

er

Glide Path 22 L Kastrup.

uring the night August 28th and 29th, 1971, 0100-0300 local time
1ight Test was carried out on Said Glide Path by the calibration
ircraft OY-IVA.

he Glide angle as well as the displacement Sensitivity was controlle

111 angles was found to be correct as shown below.

o
ylide angle; 0 dot 0 pa 2,718 -
Displacement gsengitivity

o
3 dot fly down ~~ 90 pa 5,19o
3 dot fly up ~ X pa 2,580
5 dot fly uwp ~~ 150 pa 2,11

Conree gstructure: Meets the ICAQ requirements for Kategori II.

e e
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vy
MA 731
GND
MA 731
MA T3l
GND

MA T3l
GND
MA 731
GND
MA 731
GND
MA 731
GND

i 2o S O L L O O 1)

MA 731 goog afternoon
Ready for start up
MA 731 is cleared to s
997,5 clesred to start
MA 731 request taxy

MA 3 :
T31 1S cleared to holding RWY 24, check a Caravell
coming in afront you

Roger

MA 731 your clearance
Come in

MA T31 cleared to Copenhagen A) FL 210
Cleared to Copenhagen A9, 210

MA 731 correct, contact Fornebu TWR for climdb out, 1l
Good Qday

Good day."

tart, the QNH 997,5
» thank you

Communication between Forneby TWR and MA 731 on 118.1 mc/s:

MA T31
TWR

TWR
MA 731
TWR
TWR

MA T31

TWR
TWR

MA T3l
TWR

MA T31
TWR
MA T31
TWR
TWR
MA 731
MA T31

TWR
MA T31

MA T31 good evening
MA_T§1 g0od evening, hold position, we have traffic
Joining left base
MA 731 1s cleared into position
731 into position 24
Correct
MA 731 is cleared for take off, left turn direct
Fredrikstad
731 is cleared for take off left turn direct
Fredrikstad
That i1s correct
MA 731 airborne at 55, understand you are not
equipped with rotating beacon
Airborne time is 55, and say again all after
Understand your anti collision flash light 1s out
of service
What is out of service?
The red rotary beacon, the flashing red beacon, over
Oh sorry, it is switched off
QK%
MA 731 report on course Frederikstad
Roger § _
MA 731 on course FoxBSierra Tango this time 40,
i mbi estimate O
;ﬁl$gin§;ger, contact Oslo control on 125,0 good-day

Good day."

il Wan i en T0s 10 P ACC fandEMARTSIN on 125N OBme S e




1000.
1815.

1815.
1815.

1825.

1827.

"183L

1837

1842

"1843,

1845

1846 .

13 SK 465

DAY N e s b,
D Male; ig alev 131 GRE~ T =
G#tebo
10 MA 731 Bievik 53 210
20 D1 Malev T34
4o ESMM I8 rring 30
D1 Hevisionppatietel £
ESMM 36 |
D1 Ja o5 Nolvik level 210
50 MA 731 Ggteboré Malev 731 &b >
Herring 3
D1 Malev 731 o 20 ood evening
00 D1 Malev 731 M%lmo Control 1 9 8
Mo 731 Good night.
Communication betweer Malmo ACC and MA 731 on 120.9 me/s
MA 731 Malev seven three one standing by for descent
ESMM roger malev seven three one cleared 1nbound Bar:
back via Kullen flignt level five 2z€ro for runw:
two two left
MA 731  roger cleared to Barsbéck via Kullen five zero
runway two two lefl leaving two one Zero this t.
ESMM roger malev seven three one
MA 731 malev seven three Onc three seven Herring Kulle
at four one
ESMM malev seven three one
MA 731 malmg malev seven three one kullen at four two
Barsback four nine one z€ro zZero descending
ESMM roger.maley seven three one contact approach on
one nine eight good-bye
MA 731 = good-bye."
Communication betw
een Kastrup APP and MA 731 on 119.80 n
02 MA 731 Kastrup malev sev |
: en three one good evening inf
mation november Kul R
e len four two Barsbaeck four
13 AP zero zero descending fi
P el g five zero
€004 evening seven three on : :
Tavel e report passing fl:
23 APP o
malev seven three one r . '
; Zero eport passing flight le
T MA T3l  six zero will do
2T MA 731  out of si
Ol S1Xx ze
29 APP 5 £O
6 even three on
36 MA 731  fi € roger
) 1VE zZero seve 3
0 APP ol n three on
alev seven three < ,
one roger '

C
OPEeNN 8 Zen AT A AT =



16

2l
22
28
30

38

46
18.41

L8

54
59
19,04

08
50

P2
50.03
o7
32

39
L2
45

49
Sl Sl

37
38

51.59

52.07
10

15

17

MA T31

APP

MA 731
APP
APP

SK 465

APP
APP

MA T31

APP
APP
SK 465

APP
APP

SK L65
APP
SK 465
APP

SK 465
APP
APP
APP

MA 731
APP

Y e s Y

SN EMEVAIICE one. cleared twWwo IdVvVe ZeXro ot~
feet .Q N H one zero zero seven you are welcone
O maintain high speed

Lake high speed two thousand five hundred feet one
ZEeXro Zero seven

roger

leaving five zero
thank you

scandinavian four six five start reduce to two
one zero recleared flight level five zero

speed two one zero we are reducing now and level
five Zero

roger

malev seven three one cleared one five zero zero
feet cleared for I L S approach

thank you leaving two thousand five hundred for
fifteen hundred cleared I L S approach two two le
roger

four six five cleared two five zero zero feet
leaving eight zero for two five zero 2ero feet
four six five

roger .
scandinavian four six five turn right to heading
one nine five

right one nine five leaving six zero

roger intercept and follow the localizer

thank you

scandinavian four six five and reduce to your
final approach speed as soon as conveglent

roger four six five will reduce to final approach
roger _
ma%ev seven three one turn right for the locallzer
(transmission click heard) : _

malev seven three one you are nlne_mlles f;om

the runway contact tower one one eight decimal ONe

good night
night."

Communication between Kastrup TWR and MA 731 on 118.10 mc/

MA T3l

TWR
MA 731

TWR

AR 795

malev seven three oneé good evening approaching

two two left \ : :
was that air france seven nine five calling

negative this 1s ... calling good

afternoon . : :
sir france seven nine five will call you back

with clearance
ah roger

.l...’".....

= R ) i o Oﬂﬂ?‘ngr‘h
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1853.06
08

1854,03

06
09
19

28
37
48
50
1855.07

AF 795
AF 795

AF 795

" and one one ni

N et Y. C OMLEILY G e st g
air france seven nine f£ive cruising l?vel is
two seven zero but you have to maintain flight
level four zero Falo over

roger four zero to Falo

yeah
air france seven nine five we are ready to

line up
roger seven nine five stand by
seven nine five standig by

u have just

malev seven three one confirm YO

passed abeam sierra glfa

malev seven three one
malev seven three one Kastrup tower do you read

(trensmission click heard)
melev seven three one Kastrup tower .do you read

malev seven three one Kastrup tower do you read.
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INSTRUMENTS INVESTIGATED

'he following is the report of the investigations
rarried out on each separate instrument with general
comments added to some groups of instruments.



e condltilon O Ul e C be attrl[)l,ll.tiu L= R i Y &
no

. ; ‘.OUI" . - P -
dofects were found whicl ¢ Ak corrosive attack of the
i i trsle MO LA
fect of the impact !
5 ents did not functior
3 1 "trum
j i ¢ ek Glpe e
us nothing implies U
to the moment of impact.

troduction.

’

d by the civil danish
A @ auirEzeniE 1uL=Il
port on the 21 Augus|

» te
e investigation has been reques
(] L r
thorities 1n connectlon with the ¢

_MOC in @resund near Copenhaged Alr

e purposes of the investigation were:
sible as regards

To collect as much information as pos‘ :
BEcrafAtr it St en g:

figuration and the condition of the a

systems as expressed by the instrument indications at

of impact.

To ascertain (if possible) the serviceability of the

examlned.

all a total of 38 instruments were examined.

thods.

e following is a short general statement of the methods
ples used in instrument investigations. The specific ob
asurements etc. appear in the report of the separate in

1erally the investigation is divided finto the following

Identification.

If possible the component i 1
“ o0 Ls Adentitilcdb
y its type/m

manufacturer, part no. and serial n
«1 0'

In this cCase mons| i -
v Casce AT Informatior :
4 O yi-A z "' On t
ind comprised usaal ly of wha L o he instru
and a serial no. ; onsidered to be a

External inﬂpvrliun,

Y el Ve s



R el T e M”13 <A A remt)vedc

cexrnal inspection.

-ex the ins : < . :
trument case ig removed the instrument 18 th

nspecte ; nic
P d’under Mlcroscope. If necessary it is cleaned,
ferably in clean water. In

this case corrosion product
en obscured the scale and

covered mechanism parts. The
cucets were guc Vaf ;
successfully removed using an ultrasonic ba

clusion.

this phase the facts are summed up and the reliability
. result is considered.

8 declsion is often very difficult and its validity de
a high degree on the experience of the investigators.

this report the following phrases are used:

GeEa e e Al signifies that no indication could be
ined or that the indication could have been anything
he range of the instrument. This is often the case whe
arts of the instrument is available or when the instr:
echanism is intact and the pointer has no fixed Zero |

f.ex. on synchro, magnesyn and DC-selsyn instruments
eturn spring).

nsignificant - This signifies that an indication coul
etermined but that it is highly improbable that is ha
onnection with the actual condition - which it should
ent - at the moment of impact. This is often the case
he instrument mechanism 18 intact and has returmned to

al Zero position, or that it has moved out of range d
amage on the instrument mechanism (punctured aneroid

ery uncertain - This signifies that an indication was
ined or obsg;ved, but that it should be used only whe
cliable facts/observations confirms it. Usually it mu
tself - be considered as highly improbable.

- This signifies that a more reliable indica
if a pointer indication is confirmed
or the condition of the mechani

ntertain
>termined f.ox.

arks on a gear sector
Eh B R RS likely that it was fixed in that posi




Barometric scale indication on altimeters.

Position of adjustable indices (if in mesh).

Counter indications (if 1in mesh or fixed).

r
- Two or more instruments measuring the same paramete

(f.ex. airspeed) glves same indication.

and most important:
Servodriven instruments if the gear traim is intac!

fixed in position.

Concluding remark - It should be noted that the nature

crash is important considering the reliability of the
These are most reliable when the instruments have beer
to one Shock only and may be utterly unreliable when

shocks have been experienced.



Tl AtdaA Ve VIVUYOD
0-10.000m,

ption: Mechani i '
p nical aneroid instrument with two pointers

1000
( ?nd 10.000m per revolution) and barometric
scale in mm Hg.

L

ENEOTU A : 1
pparently undamaged with small amount of water ins
ument case. Instrument corroded

ngat1on before disassembly: Instrument reading: +30+40m,
ric scale: 754,5mm Hg. Triangular index on scale at O.

sembly: Instrument case removed.

tigations after disassembly: Instrument scale inspected u
scope and ultraviolet light. No evidence was found which
rm the instrument reading. The instrument was then cleane
trasonic bath and inspected again. A '"shadow'" was now obs

d the 10.000m pointer at Zero, in all probability due to
n caused by the saltwater in the instrument. The Instrume
nism was intact (except for some corrosion) and no evider
tooth marks etc.) was found which could confirm the readi

nstrument.

usion: The reading of the instrument ~30+40m could not be
'd and must be considered as uncertain. The barometric Sc:

ng 754,5mm Hg. 1s practically certain.

—

2% Altimeter (2. pilot). Right panel.

: BbICOTA Manufacturér: -

no.: - Serial no.: 834749

p: 0-10.000m.

ription: AS item 1. except that the 1000m pointer counter
is slipghtly different.

ition: Frontplass broken, ot herwise apparently undamaged

1000m pointer

i loose on axle.
cCorrosion.
[nstrument reading: 1000m

disasscmbly: .
A R S At ‘v 04 and counterwely

ey s i e s S 3 o o J) €%




1 wa ’
an0r01d ' s tion by a gear wheel halrsp

2f the mechanism the re;

clusion: The barometric scale readi
ijnstrument 1,8

Practically GRAFEENINS

Navigators pianchis

n 3. Altimeter.

Manufacturer:

»: BbICOTA
942776

PN ONY: e Serial no.:

ye 0-10.000m.

~ription: As item e

iition: Apparently undamaged with small amount of water

rrument. Instrument corroded.

2stigations before disassembly: Instrument reading appro
. the instrument was rotated the reading changed between
Barometric scale reading: 753,2mm Hg. Triangular index

0.

assembly: Instrument case removed

nd which cou ] ]
e 1d confirm the instrument reading ob d
lon the instrument mechanism wa . e
&

intact.

clusion: 1T

c 1 ? Regarding the condition of
erved 1s very uncertain. >
ly certain.

T instrument,6 the 1
arometric scale reading it

n 4. )
Alrspeed lndicator (1

PLlot). Left panel.

et CKOPOCTD
CAinossa — M”nUEHCturE: 0



%a;;::imizizrisizsasSOmblYi‘The dircction of the IAS-poin
L indic% ic fracture at Lhe hub. The direction
. ation of approx. 850 km/h. The TAS-poulnt
ion was 250 km/h. but the pointer could be freely rotated

b : ; :
mbly: Instrument mechanism removed from case.

gations aft?r disassemblyt Instrument scale inspected bef
er ultrasonic cleaning. No pointer impressions were found
ctor for TAS-pointer loosc on shaft. Gear sector axle for
nter loose. Gear sectors out of mesh with pointer gearwhe

;1?n: R?gardlng the condition of the instrument mechanism,
\dings indicated must be considered insignificant.

. Airspeed Indicator (2. pilot). Right panel.

JKOPOCTD Manufacturer: -
O = Serial no.: 58983

100-1200 km/h.

ption: As item 4.

ion: Rear part of instrument case partly missing. Frontg.
. IAS-pointer broken at pointer hub.

igations before disassembly: Instrument scale inspected -
ht. TAS-pointer indicated approx. 250 km/h. Slight fluor
around 50 km/h. which might have been caused by IAS-poin

embly: Front flange and pieces of glass removed.

igations after disassembly: Inspection of the scale reve
he tip of the JAS-pointer was pressed against the scale
ass) at a rcading of approx. 1075 km/h. (corresponding ¢t

below the 100 km/h. scale point). The pointer part wa

/

h e

1y corroded and fell almost completely to dust when the
>moved .

apsule was loose, the connecting rod between the LAS- anc

S 10,05 GO narks were found on the different geal



ge: 100-1200 km/h-:
As ltem 4. nt case damaged (par

cription: ¢ yume

ins
t corroded.

1RtR ) la
dition: Frontg
g) behind front f£1ange .
' sassembli;

i 1
estigations DOEE S = —

—pointer at 110 e FeOs O BREUE removed. Ins
1e

[AS-pointer indicating

d
assembly: Front flange and P

: rom case: -
‘hanism removed f ument scale 1nspect

. r
- l . InSt .
estigations afumrdlﬁﬁﬁiﬁﬂh_la er impressions four

» NO pOin #
n L ) ()
eanlng fluorescent radial line

after ultrasonic @l
n under UV-light showed a

" 1
in the number 10°. ; ‘ntact and reste
IAS-pointer mechanlism was practlcally ; loose inclt
Zero stop. The TAS intermediate shaft was .

gear sector.

thin

dering the condition of the instrument mq

clusion: Consi ' Y
;eems likely that the pointers were moving antlclOCKWI1:
' when they were stopped by the glass pieces of the fr¢

b} ) v [ .
. indications observed must be considered as insignific:

m 7. Airspeed Indicator. Position unknown.
e: Manufacturer: -
CRDOLEIN Seriaals nol 102405

ge: 100-1000 km/h.

cription: Mechanical di

' aphragm actuated instrument witt
polnter

showi TAS
5 f ing TAS (only Pressurecompensatec
CI0 3 5 . f LOW (N S LAS indication
dition: Frontglass broken
i >
static connections

front flange siightly damage

missi b :

raerc 1 ol AN m(:rg ' Including parts of i1instrt
! chhanism and

eSti_Qnt;nnc R = S 1 rOdEd.



S SR eV d e R LSRRG T

s . A atéd a r ‘-. . .
Indication insignifiec pprox. 1} turn before coml

canc.

comrments to iltem 4,5.6 and 7

case we have n = .
e AT % ? less than 7 pointers which (theoreticall]
ave ldentical indications

e however : . ;
only two pointer where this condition is fulfi

;.aThes? age the TAS-pointers of item & and 5, which bot
.PPr°h~ .50 kRm/h. Regarding the position of these two
s 1n the aircraft (left and right panel resp.), there 18

bability, that this indication corresponds to the airspe
mpact.

Gyro Horizon (1., pilot). Main. Left panel.

"6 -2(AG8-2) Manufacture: -
: - Serial no.: 704352

- - - - 0

itch indication: %80 .
» - - 0

0oll i1indication Y90 .

jon: Self-contained electrically driven gyro instrument
(36 V, 400 hz) with built-in slip indicator (ball

n: Instrument case rear section damaged. Electrical con
ing. Instrument corroded. Instrument mechanism undamage

dents in the rear section and corrosion.

cations before disassembly: Warning flag not gisible. Al
- Thouette normal position. Roll indication: 5 right Dban
bar noves easily up and down. Position

wdication: Pitch

€57
nbly: Instrument casc and front section removed.
pations Aafter disassembly: Pitch and roll stops are i1nt:
of thQ";PlhdﬂlSﬂ (rotor housing, gimbal rings etc.)
which the indication of the

10on

-

d no evidence,
ent could be determined.

according to

B R L P S N I b e o, XD s, T e Es N



ge: As 1tem O.

ption (’Ill',.l..‘(:a] to item 8.

L l‘ >
- ] : The instrument LS l.i .
orLp.t ° lnetrument case rear SeCt](

dition: Frontglass missing . which is slightly de

frame,
t pressed against mechanism

trument corrdded.

cmbly' Wwarning flag not visibl

estigations before disass i il e

ft silhouette in normal position.
60 right bank.

Lcation AppProx.

lon removed.
assembly: Instrument case and front secti1o

The pitch bar was found
dive angle. Investig

stigations after disassembly:

‘tion corresponding to approx. 45 4 o
mechanism revealed that both roll stops were bent. e

could not be moved, but the rotor housing and pltch b

otated through approx. 45 o

lusion: The deformation of the roll stops on the gimba
S with almost certainty, that the gimbal ring has stru
fixed stop on the instrument frame, whereby the instru
precessed violently before coming to rest.

indications observed are therefore insignificant.

—

10. Remote Attitude Indicator, Standby Ole joiileE)s IK

: AMN-7

Manufacturer; -

HO-: —

Serial no,: 709853

g (0)
¢ Presumably 360 ip both Pitch and roll,

tion: Slig : ,
SR ghtly damaged op rear sectio i
ument corroded . D of instrument c

tlgations before
indication:

d‘qﬂ%%cmb]
< Pa
A[)pl"t\x 55 z L 1tch ln

Semb]v: Ing'?'illnf.--a



~Noll

onl
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St W anr Dyl Dy P
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groove along the circumference OfSRt
gear ring. No deformation of the ri
was observed.

Inspection of the groove and its ed
showed three minor impressions OrX
marks which could have been caused
the ball bearing. When the gear Y 1ir
was placed in an approx. 0" bank pc
sition, these three impressions CcOI
responded exactly to the position
the three ball bearings. :

Conclusion: The indication of sexrvV
driven indicators is generally rel
provided the servomotor gear train
in mesh also after the impact. In
cgse the pitch indication of appro
7 climb must be considered as pré
cally certain, whereas the roll ir
cation of approx. 35o is uncertair
1t seems likely that the gear ring
went out of mesh at the moment 1t
ped free, and theregore the bank
cation of approx. 0 1is more like
than the 35 indication.

11. Remote Attitude Indicator, Standby (2. pilot). Right

- —

L O Fe R

QO
Vo DS (e S (0
8

Manufacturer: -

Serial no.: 403710

%)
Roll : 300 (prcsumably).

~iption: Synchro

 tion: Frontglass missing .
Instrument corroded.

smaller dents in c¢ase.

stigations before disassembly?

(or DC-selsyn) driven instrument.

Otherwise apparently undamaged

paiticl indication‘approx. 10

indication:

Roll bar moves freely.



ryal cCOIRMed =~ B0 U O ASAE s M L &

ives
jcations observed g

. .
ing up the 1n | |
item 8 item 9 1| Lte - .
(450 di.Ve) ~r 7 Climb ~ 10 il
h = .
° ri A’OO bank =
5° right (60 right)

ly, that the aircr

lts it seems$ like ;
t bank attitude at

ing from these resu : S
ight nose up, and no or a slight rig

of impact.

12. Rate of Climb Indicator (1. pilot).

: BAP-30M Manufacturer: -

no.: - Serial no.: 69568
eis £30 m/sec.

ription: Mechanical diaphragm actuated instrument.

ition: Frontglass, front flange, front section of inst

——

missing. Instrument corroded.

stigations before disassembly: Pointer indication: Apg
n/sec. (unstable).

ssembly: Instrument case removed.

stigations after disassembly:

; : Inspection of scale befc
r ultrasonic Cleanlng revealed no

ection of the mech

Polnter impressions

Sl o ] antsm showed that the gear sector cgd
- ton gear had deflect :
ed the pinion shaft

as th i
e counterweight as shown on the

Counter weiqyl

£ The ¢ S 0Ot
izh,uan,‘ EESDSle Gto iSRRI e s h'e dlwwi this £t
oL D HEAKGT andBuh e N maximum d¢
e N dellectiop Gy e I e IR b, b el




£t30 m/sec.

ption: Identical to itom 12

ion: Complete case A
ase missing. Instrument mechanism slightly

d. DlaPhrﬁgm punctured. Instrument corroded.

) tionss:s Poa . . ,
iﬁEE%_§€I1IO:n;er indication:~/ =30 m/sec. (unstable). In
ale be N 4 X :
e e or? and after ultrasonic cleaning revealed
8 u confirm this indication. A very slight defle

f pointer pini
P Pinion and gear sector counterweight (as on 1ité€
s observed.

imu . & o o
Xlmum dﬁwnward deflection position was difficult to ascer
s somewhere between =5 and =10 m/sec. pointer indication.

sion: The pointer indication seems to have been between 4
sec., but even this range is rather uncerxtain.

4. CabinsRaterof CGlamb Indicator.

BP10O Manufacturer: -

VORI Serial no.: 20344

210 m/sec.

ption: Mechanical diaphragm actuated instrument.

-ion: Apparently undamaged but partly filled with water.

snt corroded.

cigations before disassembly: Pointer indicationt6+8 m/s¢

vy moves according to movement of water.

semblz: Instrument mechanism removed from case.

tigations after ~disassembly: Inspection of scale and mec

ultrasonic cleaning revealed nothing that c¢o
The mechanism was intact exc

e and after
rm the indication observed.

deformation of diaphragn.

usion: The indication observed must be considered as 1ins

t.



e: 0-110%.

. Magnet
1S
ription: Du s motor:

packpl

d
Instrument CasSe€

ition: PR O 0
ating lug missine

left mou

X 1

disassembly:
sassembly:

tigations before
=8 ed 57%

2 pointer indicat

ed .
Instrument case remov

bly: Inspect
the pointer

ssembly:

stigations after disassem
ence which could confirm

sm e 1 r driv
Pointer no. 1 mechanisms Pointe

vPoin Yer

I

’ 2
e Pedear wheot
/’ -
P-
" e
:
s Benl ring
R
Gpayw"we[-.,é Dray 2 wMagnelic
| Ocsc f Ora
] She /Yy, tl pise
” i
a
A
3| Retory
thqpnﬁy

oAt e oL mechanismes
_-_"“-"—‘-'""‘——-—;.

: The gears of
nesh and irc to be

seemed Practically

1airspring : < I

irsp g on the drag dlsc-shaft was
L5 corresponding (o an indicatio £
N | -C ¢ n o
S Pring seemed completely intact
ear , .

i L ¢

A cCOURE Gl

g driven

AT forced backwar

corroded.

pointer indicated

ion of scale revea

indications.

e shaft gear was b
out of mesh with
disc gear. Magne
disc gear could
ted freely and r
to a Zero positi
by the return ha
With no. 1 point
1077%Z, the max. d
of the rim of th
drive shaft gear
with the normal
mesh with the ma
drag disc shaft
shown on the ske
were in fact ver
marks on the tee
gear correspondi
107Z position.

this mechanism we
intact. When the r
cut, it moved app
dpprox. 57. The h

No marks were found on



- sllpped";;‘;;J.VL S g talss, the poilnter oLk the Nallioi:t
=08 Slies Judging from the condition of th

1anism neither of theseo
SACCILSIRvie T bett
be found presently, y likely; but nothing

to this bo ‘ Lgni
& th indications stated must be considered insigni

__Engine Tachometer Indicator (Engine no. 3 and 4).

50P07"_6'/,/'/7"3—2(.3)- Manufacturer: -
T = Serial no.: 02386
)-1107

-ion: Same type as item 15.

>n: Instrument case rear section missing. Front section in

tact, frontglass cracked. Instrument corroded.

yations before disassembly: No.3 pointer indicated 22%, no
indicated 637.

nblz: Instrument case front section removed.

pations after disassembly: Inspection of scale revealed no
» which could confirm the pointer indications.

nter no. 3 mechanism: Pointer drive shaft gear was out of
h with drag disc gear. Pointer and drag shaft could be rot
ely. On the pointer gear rim was found a slight forward de
ction (as on item 15, pointer no. 1) AdJust1ng the point
h to the point of max. deflection gave a pointer indicatic
457. No marks which could confirm this indication wer

FOX.
nd on the tceth of both gears.

The two gears were in mesh and coulc
ated with some friction. A rearward deflection was found
pointer shaft gear and by adjusting as described in para
indication of approx. 757 was found. No marks which could
‘ndication were found on the gears. When the re
ter drive shaft was cut, it rotated ap

nter no. 4 mechanism:

firm this
rspring on the poin

corresponding to a 20-25% indication.

1 AT ¢



L AR S

(1i1) 25% bascd‘OH formed and the conditio
per i R of' the indi
= be noted, that t]

indications cann

gations

investi
Based on the possible

mechanism it 18 noF ik
that are least unlikely ﬂle
rence between (i1i1) and Elent.
explained properly at pres

.t should
Lwo other

—
'y ey R
—

: 16,
ral comments to 1tem 15 and ) o

r 1 the indications fo
cause

und are very doubtfu

t for pointe d by the nature of

radict each other which may by
e than one impact 7).

ointer 2 and 4 are adju e
1 would have been Zero 0 :
iZZed approx. 50% instead of 0%Z. This could ha:gogeenhf
inter, gear og hairspring slippage of approx. ,.w |
unlikely (there are serrations on the s?afts) and as i
atisfactory explanation of this can be given presently

sted to a position where the ha:
hairsprings are cut) th

17. Exhaust Gas Temperature Indicator (Engine no. 1)

[P -XA Manufacturer: -

NO W= Serial no.: 03425
O .

9 0-900 Co

ription: Millivoltmeter moving coil type instrument wi

bimetal cold junction compensation.

Ltion: Frontrin

& and -glassg missing.

Instrument case s
2ed. Instrumen l corroded . -

stigations before dicass
O =i, : T
JO"C.). Pointer moves

emb ]y :
Frcely,

Pp1nter indication appr:

ssembly: Instrument

case removed,
SICgaCionsali e dhis
after ultrasonic ole

asse@hll; T I .
— . nStrumen . " 4
AT T N | c Scale lnS.DeCti



o st S A LLO 2 Ty L) ) 0 ) 1Y)
. 100-900 C.

iption: Millivoltmeter
Lype
compensation., 4 (movlng coil) without bimetal

rion: Electrical plu : ;
r m IS .
led. = S1ng, otherwise undamaged. Instrd

tlgatlons before dlsabbcmbly

Pointer i 1 :
or fiXed in position. ndication below 10!

Eﬁﬂklli Instrument case removed

tigations after disassembly:
n1sSm out of balance.

Pointer now moves freely. Po
Indication change from approx. 100 t
X o 500 C. when rotated. Instrument scale inspected before
ultrasonic cleaning. No useable evidence found. Inspecti
nism revealed no useable evidence.

usion: The 1indication observed is insignificant.

19. Exhaust Gas Temperature Indicator (Engine no. 4).

——

7TA-2 Manufacturer: -
NOLES = Serial no.: 02526

(0]
¢+ 100-900 C.

ijption: Millivoltmeter type (moving coil) without bimeta’
compensation.

tion: Apparently undamaged, except for corrosion.

tigations before disassembly: Pointer indication approx.

er moves frecly.

sembly: Instrumenl case removed.,

tigations after disassembly? Instrument scale inspected
No useable ev1dence found. Ins

fter ultrasonic cleaning.

chanism revealecd no uscable evidence.

usions: The indication observed is insignificant.




- MR R W A U kg/n..

se: Fuel Flovw : 8 ;ggo Kg .
Fuel Totallzers el nlow pointer synchr

- 2 counter driven

driven, and

Lptl : ent.
cription: Dual instrum :

(brushless type
mechanlsm.

e aad unda

knob e

awl
o maged except for co:

trument comple

iition: Ins :
ing

a slightly bent adjust
disassemblzi
h glaSS.

pointer indication: 850

estigations before
iter not visible throus

ved .
assembly: Instrument caseé remo

embly: Counter
before and after u

i indication: Betw
estigations after disass |

8620 kg. Instrument sca
le evidence found .

le inspected :
Synchro position fixe

damper on synchro shaf
ble evidence.

aning. No useab
to corrosion in magnetlc

ily due
no usea

pection of mechanism revealed

clusion: The pointer indication is very uncertaln as th

nechanically undamaged an
nter indication must be concidere

d no other evidence confirmed
d as practically certa

n 21. TFuel Flow and Totalizer Indicator (Engine no. 2)

-

58 [PTlE 785 = 5] Manuffacturers =
LN O LS = Serial no.t: T32141
ge: As 1item 20.

cription: As item 20.

ARG RGNS IBEenG s |
GO glass (2 ca) missi :

< silng. Ca ,
ept for corrosion. g. Otherwise practicall

estly 1 .
2 1bat{02§ heFQEE“Q|sassemb]y; Fuel fl A :
g/h. Counter indication: 8580 Kk tlow pointer indic
a - : g B . ¥

assembly: Instrument case N (o

S L ) A N O S i F A 1 .



As 1tem 20,
otion: As item 20.

ion: Frontglass missing .,

. e——

rdamaged éexce Pointer slightly deflected. Ot

PEEEOX  Corros ton

jgations bef
& ore dlb&b%tmblj Fuel flow poi 2l .
/h. Counter indication: 8575 e pointer indicatl

embly: Instrument case removed

igations after disassembly:

S TP . Instrument scale inspected
P Shafc eénlng. No useable evidence found. Fue
- t. Synchro position fixed due to COrros]

Siono POlnter 1“(1 i('a‘ i on v er |nd|l(

3. Fuel Flow and Totalizer Indicator (Engine no. 4).

S

pTMC 1,2 -61 Manufacturer: -

Dol = Sferaralll nok =t DE O/ /]
As 1tem 20.

ption: As 1tem 20.

ion: Electrical plug missing. Otherwise practically ur

for corrosion.

igations before disassembly: Fuel flow pointer indical

cg/h. Counter indication: 8590 kg.

sembly: Instrument casc removed.

Instrument scale inspecte

ilgations after disasscmbly:
fter ullrasonic cleaning. NO useable evidence found. F
R tod Ton ol Al OSSR AN GG position fixed due to cOrro

NShTo D Poiinter S AT WAGIEY/ (s el Riato Counter ind1l

— ————— e —

ically certain.



0-3000 K&

er s

mably %)
Quter: :

e: Dual scale:

Snins Cruments

. : 1 1V
ription: Servodr ding frontgla

1t case inclu
corrOded'

gs missing. P

ition: Instrumel

s ent
en near hub. Instrum rox. 40 (outer

inst app

: rected again : :

stigations: Pointer dlrjb useable evidence. Inspecti,
| no

e hal %R N E T train from servomotor to po
] he gear
anism showed that t

t was lntact.

yo

Podeyliomeler feosilion

o
7oinfer /r20scZlion

potentiometer was intact and its position could be dete
orresponding to the pointer derection.

lusion: The indication determined (40% or approx. 3200
onsidered as practically certain.

2538 Exiell Quantity Indicator.,

(Left or right 2).

: C3lC"280 Manufacturer: -

Serialyno), = NT'V\ 03 4 45

no.:; -
2% As 1tem 24.

FLPETO N R AT e



. Fuel Control Lever pos;
S 1

e

tion Indicator. (Engine no. 1l a

NP

Manufacturer: -

. —

S Sevial no.: 50273
0-115 (units ?).

tion: Dual pointer ;i
Instrument, driven b
DC-selsyn system., , LN e

on: Electrical c
onnector missi i
ing. Otherwise practic q
| except for corrosion. P ally

gations before disassembl : :
| y: Indications ob : |
nter 2: 60, observed. Polinte

> 4 .
>mbly: Instrumentcase, pointers and scale removed.

lgatlons after dlsassemh_li Inspection of the front Selsy
showed that pointer 2 was aligned alo
symmetry axis of the rotor as shown ¢
sketch. Inspection of the rear Selsyr
showed that this was not the case forl

inter 1,
Inspection of the scale revealed no 1

evidence.

Conclusion: The indications observed
not confirmed by other evidence and

Oc-selsgy considered as uncertain.
Roter—

7. Fuel Control Lever Position Indicator. (Engine no.

- —

UPRT-2 Manufacturer:
O Serial no.:s 51033

. As item 26.

iption: As iten 26,
Otherwise practically

N O L OO S .e



L LV e
pointer 3 (8%
f the scale

ection O ‘ o
: jnd1céd
lusion: As for item 26 the
as uncertain.
r | ?) .
‘ En l_nc no e H
y 28 Three Pointer IndlcatQEL—Lw—&‘*—ﬁ
Manufacturer.
>+ YK3-3 ‘ 5 i

e QO e *

. 0-100 kg/cm -
: 0-10 kg/cg 0
+50 - +50 C.

ye: Central scale
Left small scale

Right small scale:
The central scale

the left side sc:

ple pointer instrument.

Pressure, .
and the right side sca.

All three instrumer

cription: Tri
(presumably) Fuel
suma b)) RSP re S isULC
sumably) 0il TemperatuIe€.
nisms are of a ratiometer typeé.

lition: Practically undamaged except for corrosion. Cer

sing.
estigations before disassembly: %eft small pointer ind:

ht small pointer indication: <50 C.

assembly: Instrument case removed.

estigations after disassembly: All three instrument me
1d be moved freely with practically no friction.
pection of scales revealed no useable evidence.

clusion: The indications observed are T F i cant

m 29. Three Polnter

Indiilealco e (Engine ORI 0) s

e . =
IKES =3 Manufacturer: -

't ) ) Y ! ! Y



5at10ns after dlsassem

DE TOVEEE fzooily Inspe(::%} All three instrument mechanis

of :
nce . Scales revealed no useable

usion: The indicationg obse
2

‘ved are insignificant.

L4

30. Three Pointer Indicator

—

(Engine no. ?).

YK=-3
Manufacturer: -

NONT < :
Serial no.:

s As 1item 28.

~iption: As item 28,

Ltion: Fron?glass cracked. Frontring, right small pointer
., Center polinter partly missing. Instrument corroded.

stigations before disassembly: Left small pointer indicati
ox. 0. Remaining part of center pointer: Vertically downwa

ssembly: Instrument case removed.

stigations after disassembly: All three instrument mechani
d be moved freely. Inspection of scales revealed no useab]

ence.

lusion: The indications observed are insignificant.

' 31. Three Pointer Indicator. (Engine no. 2).

=

,+ YK3-3 Manufacturer: -

NOLE- Serial no.: 90216

ye: As item 24}

cription: AS item 28.
e flor corrosion. Left s

lition: Practically undamaged excep

nter missing.

s e U e n G oA te indication:



e : 2N-100

—-—

; Ol: |
%4 right): O

aon instrument mechanismg
28) .

ge: Two scale (left and

L " nt )
al instrumeé >
Du W type (Cas 1tem

cept for corrosion.

:Cription:
ratiomete

i ed ex
dition: Practically undamag

mbly: Indication of both poi

: 1sasse :
jons before d s when instrument is moved),

estigat
itrary (both
case removed .

assembly: Instrument

rer disassembly: Both instrument mechani.

igations af
coLiBl Inspection of scales revealed no useable

moved freely.

clusion: Indications arbitrary.

m 33. Torque Pressure Indicator. (Engine no. 3 and 4) .

e: 2N-100 Manufacturer: -
t no.: - Serial no.: 60223
ge: As item 32,

cription: As item 32.

dition:

Practically undamaged except for corrosion.

estigations before disassembly:

Both pointers below O.
assembly: i

Instrument case removed.
estigations af(e
rongly corroded)
n of scale reve

Ehgisassembly: Both
. Both mech
aled no usea

_ Pointers fell off w
anisms could be moved freely
ble evidenée.

clusion: Both indic

;1-‘ A - L] .
Clons are Insignificant.

_“l:-)'{‘- RaTa iy s e



= ————atPl Y e FO1INte ' ' '
. Tl r indicationt: Arbitrary.
nbly: Instrument case remov-d
ed.

gations after disassembly:
reely. Inspection of T

] Instrument mechanism could be
s8cale i
revealed no useable evidence.

ion: Indication arbitrary

o ety Land ing: .G it i
g _Gear Position Indicator.

w- 4¢ Manufacturer: -

RIS Serial no.: 21837

AS i1tem 34,
ytion: As item 34,
ion: Apparently undamaged except for broken connector.

jgations before disassembly: Pointer indication: Arbitrary.

emblz: Instrument case removed.

igations after disassembly: Instrument mechanism could be
freely. Inspection of scale revealed no useable evidence.

sion: Indication arbitrary.

6. Flaps Position Indicator.

—

y3/-\ = Manufacturer s =

10 serialPno . st14629
o)

S 0=45 .

or instrument driven by (presumably) a

iption: Single point

DC=te llsyn sy sitel (a st een 34) .

amaged except for corrosion.

Eion: Apparcntly und

e

tigations belorc disassembly: Pointer moves (erratically) v
= = e Sl T

rotatced.

ument 18
=y o R G a2 Chy pointer and scale removed.



LY AR WP e

lje pointel ’
& e (as 1te

:ription: Sin m 28—31)-
ratiometer typ |
ntglass cracked. Oth

(ot e LSO
ijtion: Instrument case qcnt 5
L ]
maged except for corrosion & 3
: : &1, |
: : before disassembly? pointer 1ndlc on: App
stigations DbE€ 5 ees e

j ' icion b
ter apparently TGl XS B y
e removed. pointer and scale re

yssembly: Instrument cas

sembly: Instrument mechanism car

stigations after disas :
T e revealed no useable evidence.

.1y. Inspection of scal

‘lusion: The indication observed 18 insignificant.

L 38. Radio Altimeter (1. pilot). Left panel.

-

>: YB-57 Manufacturer: -

oML = Serial no.: 27454

ye: 0-600 m.

cription: Single pointer instrument driven by a moving
mechanism.

dition: Frontglass missing. Instrument case deformatio:

trument corroded.

iStlgations before disassembly: Pointér indication: Be

assembly: Instrument case removed

estigations : i
: & ons aftcr disassenb N insirnne N chan 0
e B ’ nism C

Ld fr(.«e ) S8
3 2 l ' £ ¢ ( U 3 no uS ‘

glusinn: The

indicaltt "\
cation observed 1s insignificant



ing implics, that the instrumen
the moment of impact.
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Sample of: T1lter, dirt from Governor splines and Oil s

. The Directorat e : :
mi - rate of Civil Avisti
Accident Investigation Depai‘i:n;gi . Delivery date 20 QE%

Directorate of Civil )
Aviation's letter xx.511.264 of the 15th.Se

The

nof: _content of dirt and the viscosity of the oil

test performed by: KSC/NP

ter mrk. IV Eng. Oil Filter:

gquantity taken out of the dirt by lye: L ml

dirt contents:

) : . about g,

oride content 1n dart: 6; 5%
]

dirt gop31sts of Al O3 easily dissolved in 4N hydrochloric acid, and
e glumlnlum.flakes. ﬁo metal flakes or iron content are contained in
dirt. Very few grains of quartz.
 filter must be characterized as plugged.

t from the oil system mrk: Starter generator, governor splines, POS.2

s

. dirt consists of Al

2O3 easily dissolved in U4n hydrochloric acid.
ter mrk: Coarse fuel filter eng. IV.

t contents: about L4 g. A1203 with individual grains of quartz.
wrse chloride contents.

metal flakes.
is much more difficult to dissolve than the dirt in 1 or 2, and h

)O - - - - - . -

thlnly originated by corrosion during the time the aircraft has been
ing in the water. :

> filter is only plugged up to an unappreciable degree.

l sample mrk: Governor Filter 2.

scosity at 100°F L7.7 ¢ St

scosity at 210°F 525 c St |
ntent of metal flakes about 290 mg. per litre

(see fig.)

Enlargeme
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Directorate of Civil Avistion

Accident Investigation Department Delivery date: 20=9=T1

ectorate of Ciwvil Avi
Aviation's letter xx.511 264 of the 15th.Sept.1971
= ¥ i al Pn ’ s -

£

Contamination and full spec test

test performed by: GA/HJ /NK

. Fuel FPine Filter 2.

The fuel was contaminste :
d by particl :
rust and metal particles of up to iogsmzirgﬁartz, oD O

Contents: 2,74 mg/l1.

- Fuel Fine Filter 3.

The fw : - :

particiisw:;dvzzitzggzamlgated by particles of quartz, fiber, metal
s of an undetermi ]

Contents: 18,5 mg/1. minable kind.

. Fuel from ENG. L4 FCL.

The fuel was a very strong yellow.
Presumed to contain oil.
Gum content 35,4 mg/100 ml.

. 14 Wing Tenk 4 consisted of about 99% water (salt water) and about

1% fuel.

(signed) E. Repstorff Holtveg
Leader of Flight Technical

Departments Meteriesl Section.



Lo/ KS

the crew 1n the aircraft HA-MOC on the 28th. August 1971.

ired by: Accident Investigstion Branch

Directorate of Civil Aviation

Codanhus
Gl. Kongevej 60
1850 Copenhagen V.

roduction.

The sccident commission laid down in view of HA-MOC's accident
ing the flight from Oslo to Copenhagen (route no. MA 731) on the
1. August 1971 has asked the Acoustical Laboratory to investigate
registration of the magnetic band recording the communication betwe
flight controller and the crew of HA-MOC.

The aim of the investigation is, if possible, to bring to light
ormation, which can illuminate the sequence of events around the

e of the crash better than listening to the commumication is able to

At the disposal of the sccident commission during the investiga-

n magnetic tape registerings of the relevant sections of the communi

ions between HA-MOC and the flight controllers in Kastrup, partly

the time around the accident, and partly just before the landing of

. aircraft in Kastrup on the 58th. August 1971 at 1hkO GMI (route

- MA T30).

used during the investigation.

it mantriAanae OfF the com—

> procedure
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blicated electrical signal. U=
conds and are called sonagrammer.

aper cover a period of about 3 se
i the use of both normal frequen

ontent of the signals for
4t it is thought to t
hods of analys]

It has been considered whether

analysis and statistical analysis of the ¢

ndividual frequency intervals could be used b

joubtful as to wheth
~ould be usable, when the

er the results of these two met

large content of meaningless nolse 1s tak

into consideration.

As both the airport's band stations and the radiophonlic comm
e range of 300-3000 c/s, ¢

low 150 c¢/s has

vation limit the transmitted signal 1O th

er which removes signals in the frequency range be

1sed in the laboratory analysis.
On the basis of listening to communications on the control t«

frequency of 118.1 MC/s, some sonagrammes, each 3 seconds long, Wwe:
nade of all importent parts of the tower's communications with MA °
nd a French aircraft, route no. AF 795, around the time of the ac:
jent . Furthermore, sonagrammes have been made of some sentences fr
the tower's conversation with MA T30 between 1436 and 14L0 GMT on
>8th. August 1971.

16 sonagrammes have been chosen from those which formed the
for the observations which have been accounted for in the section,

results of the investigation'.

he results of the investigation.

/‘ . -
The 16 sonagrammes are examined in chronological order in a

scale of about 1:2 in index 1-Lk.

Jjording in the communication.

On each sonagram the laboratory's interpretation of the mess

een noted so that letters and sound, as far as possible, are by t
b

corresponding section of the sonagram. The text is given in two 1i

out of regard for clarity, when one O Gt Sa crerael S ot



|

ma/31

twr

ma/31

twr

af795

twr

ma7/3l

twr

af795

twr

af795

twr

"'—-—]
@alev seven three

1—

one good evening approach-
wa :zh
STt hat "an
1LY france seven nine five ca%ling
-3
negative this is
afternoon

4——-

«——4 3-_*-

()
OO0 Oy o 0 GO G OO T O

calling good

-————
air éianca sev ‘ -6
. en ni s :
with clearance ne five will call you back
5—
ah roger
-7

(==
malev seven three one continue approach

——
continue

air france seven nine five is cleared to Orly
amber nine level two seven zero Falo two two
departure maintain flight level four zero to
Falo contact Kastrup departure one one nine
decimal three five when airborne

-
roger,air france seven nine five cleared to
—

ParisBOrly via amber nine level two seven 2zero
Falo departure two CwoO maintain two zero zero
and (voice from cockpit: Michaelsdorf at two
seven zero) ah Michaelsdorf at two seven zero

and one one nine three five when airborne
ef—

air france seven nine five cruising level is
two seven zero but you have to maintain fligh!

level four zero to Falo over
roger four zexo to Falo

yeah

10 e n NN CRLIAV.CIWC are ready to



3547

35428
85437
85448

85450

436

1440

twr

twr

twr

twr

ma/ 30

twy

ma?/30

twr

ju367?
twr
twr

otr

twr

ma7/30

twr

lla L&V Ty ot W VO . Ia
passed abeam gierra al
malev seven three one
algk seven three one Kastrup tower do yo
m
—12 - |
(transmission click heard)
—13

malev‘geven three one Kastrup tower do yo

-—15
14 14 —=
malev- seven three zero good afternoon sev

miles out

15—

malev seven three zero good afternoon con
approach

contilnue
(==

Jat three six seven you are cleared in fo
Parking one two one decimal miner

one two one decimal niner good day

day

o
SCar tango romeo cleared for take-off

cleared for take-off tango romeo



The voice 1 :
S reproduced mainly between 300 ¢/s and 1500 c/s.

The speech is mix ) '
ed with loud noise, which can be both acoustic

r?e 1nIthe sircraft and noise in connection with the radio communi-
ion. -t should be mentioned that we are informed that in HA-MOC
bon mlcrop§ones are used. This type of microphone has a rather
~§e modulation distortion, which can cause that on some of the signal
;1stef‘ed in the frequency range 1500-3000 c¢/s can be noise that
urs in time with the speech.

At the end of the message there appears a cut-off click consistir

two impulses (vertical strokes on the sonagram) at a distance of
y S .

\agram no. 2.

The voice is reproduced in the major part of the transferred
squency range of 300-3000 c¢/s. The sonagram shows a better reproduc—
n of the speech and gives a better analysils than sonagram no. ibs

The sonagram furthermore shows that the tower also gives a cut-
* olick, but that this has a different appearance than that which i¢
ren by HA-MOC. It consits of three impulses &t a distance of 20 and
) mS. The middle impulse has a woolly structure.

jagrem no. 3 and L.

Two voices are heard, speaking simultaneously. The speech 1s

.rridden by a strong tone on a frequency of 3100 c/s. The tone orig

bes presumebly from interference between the carrier waves for the

> radio trensmitters which are operated simultaneously. The voice

ich is heard clearest, 1is reproduced in the mejority of the trans-—

rred fregquency range.

Tt has not been possible to interpret the whole of the message

ich is given in the voice which is heard most clearly, even if the

R T natedlbysusinges. filter. The first three words are
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4 ich MA 731 some second
am no. 4 with the words: "'good afternoon . wh

- » !
rlier used "good evening".

nagram no. 5S.

call from the control tower, which shows the same characterista

th regard to the reproduction and the cut—-off click as sonagram

. 2. The word "will" (see translation) has hardly been said.

1agram no. 6.

The sonagram contains the last part of the call-up which 1s tre
;ed in sonagram no. 5 and the first part of the control tower's cal
MA T31.

In the first second of the call to MA 731 the speech is overri
2 tone with a freguency of about 1300 c¢/s and its 2nd. harmonic O:
ut 2600 c¢/s. The tone presumably originates by interference betwe
> carrier waves of the two radio transmitters which are operated
nultaneously.

The last part of the call-up (see sonagram no. 7) shows both b;
tening and by observation of the break—off click that it is the
trol tower's call-up which is the dominant. It would be natural,

- depressed call-up originated from AF 795 but the flight radio se

e's interpretation of AF 795: "ah rodger! is not found on the mag
1c tape.

agram no. T.

About 0.7 seconds after the control tower's T or ot MA

that the approach can be continued speech is heard for about 0.2

onds. The message cannot be mage out but seems to B et

sentence. It is mainly reproduced in the frequency range 300 c¢/s

) ¢/s and the voice sounds like! then o PR



ram no. 8.

The sonagram shows AF | :
195's receipt for clearsnce. A comparison

vat part which 3
P includes the words "france seven miner five" with

ram no. 4 makes it
T 2 €5 1t probable that the dominant signal on sonsgralm
+ originates from AF 795,

gram no. 9 and 10.

These are mainly included in order to illustrate the characteri-
AT ] *, <
5 of AF 795's break-off clicks: some few spresd impulses ending

two impulses at a distance of sbout 130 mS,

grem no. 1l and 13.

The sonagrams show two identical call-ups to MA 731 from the
rol tower after radioc contact has been lost with MA 731. A rather
degree qf reproduction both as regards the speech signal and the

cd of analysis.

gram no. 12.

Between the 3rd. and 4th. vein call-up to MA 731 from the control

+ @ transmission click is heard in the f1ight radio service inter—

ation at 185448. This is apparently about 1 second after the

nning of the sonagram. The signal contalns about 0.2 seconds speec!

h is reproduced in the majority of the frequency range 300-3000 c/

frequency distribution of the speech, the character of the voice

the characteristice of the vreak-off click seems to show, that the

n of an sttempt by MA 731 to communicate, but an uninten-

10 questio
of the transmitter from the control tower.

al activation
sonagram shows the beginning of the hth.

The last part of the
-up in vain to MA 131.
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Sonagram no. 16.

The possibility, that the message at 185220 from MA 731 is o
2 receipt for permission to continue approach (e.g. "eontinue) do

10t seem to be confirmed by sonagram no. 16.
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Track: 223°

True Airspeed: 282 Kmh.
Wind (Velocity 2407/ 20 Ks.
Ground Speed - 244 kmh,
Indrcaled Airspeed: 275 Kmh.
Ternp - 1307°C

_ Track:223°

True Awrspeed: 333 kmh
Wend [Yelocrty: 240720 Kis.
Ground Speed:- 296 Kmh.

Indicaled Airspeed:325 Kmh.

Heading: 190*

True Airspeed: 378 Km#,
Wind [Velocity: 24542 Kis
Ground Speed: 337 Kmh.

i
L

MALEV 731(REG HA-MOC)
ACCIDENT IN ORESUND
ON AUGUST 28, 1971

Indicated Airspeed: 370 Kmh.

185045
_Iﬂ 185049
18513/

Heading: 190°

¥ True Airspeed: 420 Kmh., 7

”

’
-

.
Tndicated Airspeed: 400 Kmh > Temp.: 9°C

Wena[Veloccty: 265752 K25 jpngny

¥ Ground Speed: .o\\
402 Kmh. -

A

Ve
Fa
Fd
'

o ¥Average
e
7
ok
<

184848
184854

oo __

== -0-—0 ge -
184
18%651
84708
184716

184721
184222

Heading: 190° .I.
True Airspeed: 398 Kmb.
Wind /Veloc ty: 265752 Kis.
Ground Speedt: 385 Kmh.

Indicoled Airspeed. 370 Km
Temperafure: 5°C

__|| 185137
185138 4
e True Airspeeds from 184644 are values calculated from indicaled Alrspeeds
oez obtained from a [light (n Budapest, assumed eguivalend to the flight of HA-MOC.
185210
185218
185220
( ACCIDENT S/ITE 2! . i
0LD 10 5 20 25 = 130 : o :
— “ —“ . qa T V wm qb —NQ
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LICIAaL 0 Gl
L to be taken by the crew prior to take-off

1 landing'" received from the Airline Company
2

the following

mS are to be

checked before landing, and before a ditching

being performed:

"'Before starting approach-to-land.

Study =

Set =

Calculate -
Check i

Check -

Check =

., Release =

Switch off =

the approach and airport charts and crey
must be ready to start approach.
directional system selector switch into
GPK position/prior descending.
navigational data of approach and landir
the proper tuning of ADF's on frequencie
of LO and IM if applicable.

the functioning of ILS system or the ele
trical zero of PSzP and that PSzP tumble
is set into SzP-50 /Matyerik / position.
that nosewheel control switched off.
undercarriage down and check the "off"
position of parking brakes / according
to pressure indicators and signal lamps;

cabin pressure system.'

"prior to approach to land:

Cross check

|

. Tuning

‘ L]

Calculate

GPX-52 and KSz-6 instruments

KSz directionsl system into GPK positior
/pefore starting descend/

ADF's to the relevant locator stations
the necessary data for landing /wind dr:

descending speed, time calculations, et



Note:

S e T

shall be carried on board.

When the flight 1is conducted 1n &

distance of more than 10

the following survival eq

away from the shore additionally

shall be carried on board:

or group sccomodation and LASz-S5M2 1if

— SzP-12 life-raft f

- Distress and communication equipment

— Reserve food and medicines

— Seawater desalt device

- Fluorescent ligquid for colouring the water surface to fa

sengers and Crewv.

th the displ

the more expeditious discovery of pas

Flight crew members shall be quite femiliar Wl

of the survival equipments, their construction and the ins

tions for use.

In emergency case every action of flight crew members shal

well-considered which they may improve during special prac

Upon deciding the ditching the pilot—in-—command shall advi
crew members about this and shall instruct the passengers
ready for landing.

As instructed by the pilot-in-commend the cabin attendants
Other crev members shall control the fastening of the pass

and help them in preparing for landing as stated in the er

landing instruction.

Prior to reaching the water surface the pPilot-in-command

instruct the crew members to prepare the group rescue fac:
release them into the water sng dehermetize
Flight crew transmits the S.0.S

Sigrlal re = - l
for ships. > Teépeating 1t on |

After S.0.S. si ]
Signal transmitted oreyw shall communicate th

signal on alarm and report his location by raqi
Y adio.

U, T -t



- AV 8

Flattening out shall perform at g height of 8-10 m.

The emergency landing on the water surface shall be as far as

possible performed at minimum speed taking good care the air-—
craft not to vibrate.

At ditching the alrcraft shall be in normal landing position &
the control stick shall be quite rear.

After landing when the aircraft has come to rest the crew merik

shall organize the evacuation of passengers according to inst:

tions.

At night emergency landing the search lights shall be switche
on at & height of 100-150 m and full attention shall be paid
the flattening out before reaching the water surface taking

care of no dash against the water and that no loss of the spe

Notice: In fog or in clouds search lights shall not be switch

In complicated weather conditions when the visibility 1s poor
no visibility/ an instrument landing shall be carried out at

rate of descent 0,5 - 1 m/sec.”



Yopg 43)72d04

(bunpes -3)j04y ) buyoy aurbuy ————

000:;

000

000

00«

00

(04

O¢



10.
11.
12

13,

1),
15.
16.

1765

18.
19.
20.
21.
225

23.

" n "

n " "

. Main csbin.

u 1"

Underwater photograph of cockpit section.

n
n 1" n "

Cockpit and nosewheel undercarriage.
Propeller feathering levers.

Salvaging the tail section.

" 1n " 1"

Undexrwater photograph of the cockpit section showing

the flap selector lever in the "flaps extend" position.

Part of the flasps with axle.

Cross section of the right tailplane.

The push-pull rod of the elevator. FS 28-29.

The push-pull rod of the elevator at the bellcrank at

the pressure bulkhead to the tail section.
1" n " 1" 1 n
Engine No. II oil filter.
1" 1" IV 1 1

Propeller blade Prop- No. 1.

" ] i2 L
1" " 4. i 30

1" LU

1" 1"
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PROP NO 1
gL ADE NO 4

PROP. No.4.
BLADE NO.3

i
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PRODO. NO.2.
BLADE NO.3




OROP NO 3

BLADE NU

PROP. NG 3

PROP. NO. 3. BLADE NO 4

BLADE NO. 8







