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H Sector

All 176 Aboard Died in Midair
Collision Over N. Yugoslavia

ZAGREB, Yugoslavja
(Kyodo-Reuter) — All 176
people aboard a Yugoslav DC-9
airliner angd a British Trident
jet were killed Friday when the
two planes_collided high over
northern Yugoslavia. 1t was the
worst _toll ever in a midair
crash.” A3 jibhtE R

A West German airline pilot
who saw Lhe erash said the two
planes had exploded and that
the British plane lost a star-
board wing. ol

The planes collided at an
altitude of 10,060 meters and fell
to earth near Vrbovee, about 40
kilometers northeast of here.
Authorities at the scene said
there were no survivors.

The Yugoslav airline Inex-
Adria ite N9

aanid wias

crew.

There was no immediate
explanation for the crash, but
an alrport spokesman in
Cologne said  the Yugoslav
plane had reported technical
difficulties shortly before the
crash.

He said Inex-Adria’s West
German agenl had said before
the DC-9 was due to land at 12:10
p.m. that the plane had been
diverted to Zagreb because of a

technical defect. The crash
occurred at 11:16 a.m.
There was -no further in-

dication on the nature of the
trouble,

The pilot of a Lufthansa
Boeing 737 said he was flying at
29,000 feet when he saw the

representatives said the DC-9

had received permission_to
.climb _to 35,000 feet shortly
before the crash occurred.,

This indicated’ that the
Yugoslav plane may have been
in a climb when the collision
occurred, he said.

Eyewitnesses at the scene of
the crash said they saw bodies

_falling from the sky as well as
the tail of the Yugoslav plane
and parts of the British Trident.

Controllers Quizzed
BELGRADE (AP) —
Yugoslav authorities
questioned several air traffic
controllers Saturday on the air
collision that killed all 176

narveane ahased fwa datlin

L Sector 7R 7#%

v

H Sector| 2[5 HVE
HoOTULNEh-oT=,
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Accident Rates and Onboard Fatalities by Year

Worldwide Commercial Jet Fleet — 1959 Through 2008
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Accidents by Primary Cause*
Hull Loss - Worldwide Commercial Jet Fleet - 1993 through 2002

80%

Flight Crew a3 | 67%
Airplane 17 | 12%

Weather 14 10%
Misc./Other 7 [ 5%
Maintenance 4 :3%
Airport/ATC 4 39

Total with 139

known causes

Unknown or 59
awaiting reports

*As determined by the investigating authority,
Taotal 198 percent of accidents with known causes.
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1500
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4 GO LEVER
hﬁhﬁhﬁmﬁmﬁﬁﬁhii ]

on GLIDE PASS
AP on

:'-_
—

THS full up
§

/7 15/15
Oiscsee 5%

S/F up from 30/40
1

GLIpp ;L;;" AP off ST TAENEAS
£ ALPHA FLOOR
500 &
1}
o [GO LEVERJ call
) CAP take over ,
0 | i ; ! I | | | | |
400 15700
13" 507 05" 18" 25" 31" 3T 49" 57" 03" 11" 187 25m 40
1.2
PITCH 3.9 4.0 5.3 46 1.8 3.5 5.3 8.6 10.6 21.5 36.2 52.2 43.8 -I2.0
_(E) [~ (28) -]

AOA c© (RER) 6.5 6.3 5.0 4.6 53 7.1 9.6  12.2 10.4 8.7 1.9 24.5 32.1
: } :

1 [<(34.37+]
CAS 139 141 145 146 141 138 129 1271 128 135 124 87 102

kt

= 1. 1071.09 1.03/1.03 L.0&/T.04 1.3071.30 1.35/1.52 1.41/1. 27
EPR #1/42 1.08/1.08 | 1.18/1. 17 1.01/1. 01 1.04/1. 04 : b | A
1.21/1. 21 1.00/1.00 1.58/1.57 1.61/1.61 1.61/1.61 1.60/].62

ELEVATOR 0.7 0.3 3.5 56 6.0 B85 9.9 9.9 141 141 141 1.7 1.3  -10.2
] (%)
THS -5.3 -5.3 -5.3 -6.7 -9.5 -12.3 -12.3  -12.3 -12.3 -12.3 -1L3 -8.1 -7.4 -7.0
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R

AUTOMATIC FLIGHT SYSTEM
AUTOPILOT / FLIGHT DIRECTOR
AP IN CMD DESCRIPTION

| 10364
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DISENGAGEMENT
AP can be disconnected :

- |f|lent||)rlallyr
* by setting the AF lever to OFF (which disconnects the
respective AP)
= by action on either AP disconnect pushbutton located

on the control wheals {which disconnects both AP's if

they were enga%

* when aforce ove threshold {15 daN) is applied on
|hpdst|ck in pitch except in land and go-around
modes.

~ automatically
if one of the engagement conditions is no longer met
1wh|ch disengages the respective AP).

di 1O AL tic disconnection (when
the lost engagement condition does not concern the FD)
does not cause mode disengagement. Modes remain
available with the FD.

D 1 of the P (or of the two, if
engaged) causes the red WIASTER WARNING to be lit in
front of each pilot and the flashing of a red AP OFF
warning message on the left EC. RT. At the same
time an aural warning (CAVALRY CHARGE) sounds.

In addition below 200 f1 radio altitude, at the time of
disengagement, a red AUTOLAND light flashes on the
glareshield, in front of each pilot, if LAND mode is engaged
in LAND TRACK phase.

AP OFF, CAVALRY CHARGE and AUTOLAND warnings
will be cancelled by pressing either AP disconnect p.b.

AUTOMATIC COMPENSATION IN CASE OF
ENGINE FAILURE

An automatic eo mpensation (on YAW axis) is made by the
AP when an engine fails if the following conditions are
met

- An AP is engaged in CMD

— SLATS are extented 1o at least 15°

— The AP is not in ROLL OUT er ALIGN phase.

SUPERVISORY OVERRIDE FUNCTION
This funchon is available with AP in CMD in the following

lateral : inVOR mode and in capture phase of LOC
and LAND modes
longitudinal : in GLIDE SLOPE capture phase of LAND
made.

During these phases, the pilot, by applying a load (above
a threshold) on the control wheel, operates a control
surface deflection proportional to the load applied. When
the pilot releases his load, the AP guides again the A/C
along the flight path correspending to the mode engaged.

Outside these phases, supervisory override is not available,

AUTOPILOT OVERRIDE

Torque limiter installed between each AP actuator and the
:arrespandinﬂ flight control channel allows the pitot 1o
override the AP by disconnecting the actuator from the
flight control.

However AP remains en %aged andwhen override effortis
released the AP comes back in control.

Loads to be applied are as following.

Pitch 20 kg nose dowm, ONLY in LAND and GO AROUND

46 kg noseup [ modes.
Roll 15kg
Yaw 65 kg

This override was conceived in order to protect the pilot
against AP abnormal behaviour.

CAUTION
On the longitudinal axis, the autopilot override does
not cancel the AP autotrim orders. So with AP in
CMD, if the pilot the AP
order) the AP will move the THS [autatrim order) so
as 10 maintain the A/C on the scheduled flight path.
A risk of out of trim is real and may lead 1o a
hazardous situation in land and g d mode
only.

In the other cases, use RUDDER TRIM to obtain stabilized
straight and level flight.

Note : YAW DAMPER pr
(on YAW axis) ifan AP s engayedm CMO with SRS
or GO AROUND modes.

Mod. : 5051 + 7187

CAUTION

CMD,

Al J V.F 1000

only.

On the longitudinal axis, the autopilot override does
not cancel the AP autotrim orders. So with AP in

if the pilot counteracts the AP (elevators

order) the AP will move the THS (autotrim order) so
as to maintain the A/C on the scheduled flight path.
A risk of out of trim is real and may lead to a
hazardous situation in land and go-around mode
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L: Liveware(_ A[d])
S: Software
H:Hardware

E:Environment

Figure 1.1. The SHEL model illustrating the
interrelationships between the
three types of system resource

E and their environment.

E. Edwards D SHELETJL(1972)
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F. H. Hawkins®D SHELET)L(1987)
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Edwards, E. Human Factors in Aviation, edited by Wiener, E. L.
& Nagel, D. C., Academic Press, 1988

— The technology concerned to optimize the relationships
between people and their activities by systematic
application on the human sciences, integrated within the
framework of system engineering.
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