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Spring — the
season of
change

Bureau of Meteorology

- ECENT editions of the Digest contained
articles on flying weather in the other

~ _seasons. Spring brings its own type

of weather, and we will briefly refer to the
changes which occur in different parts of the
country and their implications for flying.

Southern Australia

As spring progresses showers and storms tend
to replace the fog/persistent low cloud that
characterises winter in many parts of southern
Australia (see Table 1). There are a number of
reasons for this change, including:

e An overall increase in low level heating.

e The increasing incidence of a trough in the
easterly flow at Mean Sea Level along the
West Australian and eastern coasts.

e Incursions of cold air from the Southern
Ocean over southern Australia at middle and
higher levels in the troposphere.

» The prevalence of sharp upper air troughs
and southerly jet streams.

Table 1. Average frequency of thunderdays and
Jog days at Canberra in late winter and spring
(* indicates less than one)

AUG SEP OCT NOV
Thunderdays * 2 3 B
Fog days b 4 3 1

The freezing level is usually quite low in
springtime cold outbreaks and aircraft icing
then becomes a very serious problem. The win-
ter 1988 and winter 1989 Digests contained
articles providing valuable information on
airframe and engine icing.

Northern Australia

In northern Australia there is also a general
increase in atmospheric instability as spring
progresses (see table 2).

Table 2.Average frequency of thunderdays at
various localities in late winter and spring (*
indicates less than one)

AUG SEP OCT NOV
Darwin * * T 13
Alice Springs * * 3 4
Croydon (Nth Qld) * 1 4 7
Charleville 1 2 5] 6

By late spring many features of the ‘wet’
season are usually evident in northern Aus-
tralia and these present the pilot with a far dif-
ferent scenario to the southern storms. The
summer 1988/89 Digest provided considerable
information on ‘wet’ season flying, and is well
worth rereading.

Behind all the events that led to the final caia-
strophic moments, is the fact that the pilot was
tnexperienced in the ways of the North's wet
season and the particular hazard it presents
over featureless areas with great distances
between emergency landing places. It is vital
Jor all pilots to realise that weather conditions
encountered in the North's wel season, particu-
larly in the late afternoon, are a very different
proposition to the storm-type weather normally
encountered in southern Australia, and diver-
sion action usually involves long flights over
counlry where map reading is most difficult.

— Extract from Aviation Safety Digest No 55.

A special type of cloud worthy of mention
occurs on some spring mornings in the vicinity
of the southern Gulf of Carpentaria — this is
‘the morning glory’ cloud phenomenon and is
manifest as a mobile low level roll cloud. (A
photograph of the morning glory is on the cover
of Digest No 123). Turbulence typical of that
associated with any ‘rolling’ cloud is present
and pilots are advised to give it a wide berth.

Overview

Pilots must particularly heed the latest fore-
casts and warnings in spring because:

» The heavy showers and storms often contain
many of the hazards of hail, downdrafts, gust
fronts, microbursts and reduced visibility.

» The weather typically changes very quickly.

» Discontinuities (eg upper air troughs) are
usually sharp.

To complement the forecasts, pilots are advised

to look for the visual clues that often indicate

the rapidly changing conditions, and exercise

all the skills of weatherwise flying (which will

be the subject of an article in a later Digest) [
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Wire survival

by John Freeman, Examiner of Airmen, Civil Aviation
Authority

~ HE DEATH of a young agricultural pilot the
_ other day prompts me to write this article.
_~ This young man had a promising career
ahead of him in agricultural aviation. I flight
tested him in May 1987 for issue of his agricul-
tural pilot rating and found him to be at a good
standard; an above average pilot, careful,
meticulous and mindful of his training.

He hit a wire during a clean-up run. The wire
was hard to see with a long span between
poles. However, the pole run was quite obvious.

Where did he go wrong and what could have
prevented the accident?

Agricultural flying training sequences now
carry great emphasis on wire location and
avoidance. Budding ag. pilots are shown how
easy it is to use clues to the wire runs so that
they may locate the wires themselves. They
also have hammered into them the requirement
for an extra ‘hazard check’ to be fully com-
pleted before carrying out those potentially
dangerous clean-up runs. The current issue of
the Agricultural Pilots Manual has been
updated by me to include a very large segment
on wires, their location and avoidance. In that
publication it is said that if the Air Force can
carry out an extra ‘check wheels’ check on final
approach to avoid wheels up landings, so surely
agricultural pilots should likewise carry out the
extra ‘hazard check’ prior to carrying out
clean-up runs.

Its all a matter of professionalism. Even so,
how does it happen that a young, recently
trained pilot hits a wire, particularly in a
clean-up run?

Well, for starters, this is not the first time, and
personally I’'m tired of seeing fellows, with
whom I have flown and come to like, disappear
in a pall of smoke!

When the pilot is going through his agricultural
flying training he is taught the basics of sur-
vival in agricultural flying, just as a child is
taught how to cross the road. If the pilot takes
notice of those basics, proper wire location,
extra hazard checks etc, only until he feels that
he has set up his own approach to the problem
then ceases to ‘think’, he is as long for this
world as the child who forgets to look to the
right, to the left and to the right again, before
crossing the road.
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The brutal fact is that, with a possible career
spanning 20 years and thousands of wire-
strewn paddocks to be treated, unless the basics
are followed the ag. pilot is going to be pretty
lucky to survive. ,

There are many ag. pilots who have grown up
in the current situation where coping with
wires is a many times a day occurrence. They
do this day after day from the time that they
go out into the world with their new rating, and
they don’t hit wires. They are doing something
right. The only way to join them is to remember
the basic rules -

1. Carry out the WISHSTANDE check (see
below) before commencing the treatment.

2. Locate all wires within the treatment and
manoeuvering areas.

3. Leave ground-borne distractions on the
ground and concentrate only on the job being
carried out.

And your final life insurance.

4. Carry out an extra ‘hazard check’ before
clean up runs.

There’s nothing quite as delightful as an old
ag. pilot, and nothing gquite as sensible as a
dedicated ambition to become one.

W — wind direction and strength

I — identification of treatment area

S — sun position

H — hazards, treatment and manoeuvring
areas

S — susceptible crops

T — terrain

A — access for markers

N — nuisance, people and stock

D — direction of treatment

E — emergency landing areas [J




ID-AIR! The media love it, all those great
uman tragedy stories with lots of good
" pictures of smoking holes and twisted
wreckage. But what of ourselves? We wonder
what went through the minds of those involved,
how do their loved ones feel now...how did il
happen, could it happen to me?!

Every pilot, every member of an aircraft’s crew
and every Air Traffic Service Officer has a per-
sonal interest in avoiding mid-airs. Obviously
those in the aircraft may well be killed. But the
effect on those left behind, ATS, can be equally
devastating. Overseas controllers have suicided
after observing a mid-air on their screen.

Doctor Liddell, the CAA’s Aviation Medicine
Director, has written our first article on mid-
airs. He describes in terms we can all under-
stand the capabilities and limitations of the
huwman eye. The second article describes the
mid-air collision of a DC-9 and PA-28 over a
large city, a scenario which could happen in
Australia if we do not follow procedures cor-
rectly and fail to apply common sense to our
aviation. The third article then describes two
Australian mid-airs and summarises the
lessons from each of these articles.

Well clear, near miss or
mid-air!

Understanding Seeing! Dr Robert Liddell,
Director of Aviation Medicine, Civil Aviation Authority

A week rarely goes by without an article in the
press about a near miss between two aircraft
somewhere in Australia. All too frequently
there is a mid-air collision with its almost inevi-
table destruction of aircraft and loss of life. As
a pilot, understanding the act of seeing will
increase your chances of remaining clear of
other traffic.

The act of seeing can readily be broken down
into three distinct areas; physical, physiological
and psychological.

Physical

Physical relates to the properties of the other
traffic (the target) and the physical environ-
ment surrounding the target.

The most obvious factor is size. A 747 viewed
from 100 metres cannot escape attention. How-
ever, the same aircraft at eight km will not be
so obvious. Yet at jet aircraft closing speeds of
1000 knots or one mile in four seconds the
observer has only 20 seconds to see the other
aircraft, decide that there could be a conflict
and take avoiding action. In light aircraft with
closing speeds of 200 knots (one mile in 15 sec-
onds) there is more time available to see
another aircraft; however, the target size is
much smaller especially if the aircraft are
approaching head on. (Refer to Figure 1).

The contrast with the surrounding environment
will have a marked affect upon visibility. The
white contrails from jet engines seen against a
blue sky are highly visible. However, set
against a backdrop of white overcast the
contrails virtually disappear. Equally, trying to
sight another aircraft below the horizon can be
extremely difficult as it becomes lost in the
background of earth colours or the shapes and
confusion of suburbia. Combat pilots are
trained to realise the importance of the sun;
targets between the observer and the sun are
virtually invisible because of the extreme con-
trast caused by the sun’s brightness. Pilots
must appreciate that their aircraft is invisible
to any traffic ‘down sun’ from their position.
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The greatest enhancement to contrast exists
with the flashing strobe light. This light makes
use of two mechanisms to attract attention. The
first is the contrast of the light’s colour against
the background. The second relates to the
apparent movement of the light as its brilliance
expands and contracts with each flash.

Movement is the most important physical prop-
erty in the visibility of targets. Objects which
move across the visual field stimulate more
nerve endings in the eye and are noticed sooner.
The unfortunate aspect of this is that a target
which moves relative to the observer is not gen-
erally a collision risk. If two aircraft flying on a
constant heading and at constant speed are
going to collide, they will maintain a constant
relative bearing to one another and appear to
remain stationary in the windscreen. Thus one
of the most important cues for visual target
acquisition (movement) is missing on the very
target which poses the greatest threat. Figure 2
illustrates the constant relative bearing
situation.

Surprisingly many pilots ignore one of the
aspects of vision with the simplest solution.
There is little point searching the sky for the
small dot which threatens to become an aircraft
on collision course if the windscreen is covered
in small dots of dead insects and dirt. In
today’s aviation environment the pilot must
take every step available to improve the possi-
bility of seeing traffic, and pristine clean wind-
screens and glasses are a good place to start.

Physiological

The optics of the eye determine how clearly the
eye can focus distant objects. The standard for
normal distant vision is 6/6. This means that an
individual can see clearly the 6/6 line of a chart
at a distance of 6 metres. 6/9 or 6/12 vision
means that the subject sees clearly at 6 metres
what the normal eye sees at 9 or 12 metres.
The visual standards allow for vision as poor as
6/12 for private pilots and 6/9 for commercial
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pilots. This should be considered the worst case
and if by wearing glasses or contact lenses an
individual can improve the visual acuity to nor-
mal (6/6) or better then that should be done.
The difference in visual ability between 6/6 and
6/12 could mean the difference between seeing
an aireraft in time to take avoiding action or a
‘mid-air’!

The technique to overcome this effect is to
make a conscious effort to push the point of
focus out to infinity by focusing on points away
from the aircraft such as the ground, the wing
tips, distant clouds or stars. This refocusing
must be done repeatedly as over a few minutes
of looking at empty space the point of focus
will move in again.

Psychological

The best vision in the world is of no value if it
is not used. The pilot who does not look out of
the cockpit will never know about the traffic
until the sound of impact.

Seeing involves looking and looking involves
expectation; the expectation of finding a target.
If you think you are the only aircraft in your
airspace, then you will not see the other traffic.

Finally, ask yourself how can you help to make
yourself more visible to your fellow pilots.

Be aware of your position in relation to the
sun, radio your position and intention to all
traffic in uncontrolled areas, slow down and
use strobes, beacons and lights in areas of high
traffic density; and keep a good lookout.

The technique used for searching the skies for
traffic is important. The optics of the eye are
such that to see a small target such as a distant
aircraft the eye must be looking straight at the
target. This is especially important if the target
is not moving relative to the observer i.e. on a
collision course. To achieve this the eye must
scan each area of the sky in a systematic
fashion so that all quadrants are covered.
Nothing will be gained by sweeping the gaze
rapidly across the areas of search, as the eye
only sees when it is stationary. When the eye is
moving from one point of fixation to the next it
is functionally blind. The technique then is to
divide the sky into quadrants and move the
gaze across the quadrants stopping every few
degrees of eye travel for a moment to search
that area for traffic.

Myopia is a term used to describe short-
sightedness. Empty field myopia is what hap-
pens to all individuals when looking out of a
cockpit at the empty sky. As there is nothing at
infinity on which to focus, the eyes focus at a
point 1-2 metres away. This is made worse by
the effect of window frames and posts as they
tend to contribute to dragging the focusing
point in from infinity. The effect of this is that
whilst searching the empty sky the eye may be
focused on a point 1-2 metres outside the air-
craft with the result that a target at a distance
will at best be blurred and probably invisible O
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Mid-air collision over
Cerritos

At about 1140 am a PA-28 departed Torrance,
just south of Los Angeles International Airport
(LAX), on a VFR flight to Big Bear, about 60
miles to the east and at about 6,000 feet up in
the mountains. At 1120 an Aeromexico DC-9
had departed Tijuana for LAX. These aircraft
collided over Cerritos, a suburban city of Los
Angeles, at about 1152, both aircraft falling to
the ground. The three occupants of the PA-28
were killed in the collision; 58 passengers and
six crew in the DC-9 were killed by ground
impact forces and 15 people on the ground were
killed.

The NTSB determined that the probable cause
of the accident was the limitations of the ATC
control system to provide collision protection.
Factors contributing were the inadvertent and
unauthorized entry of the PA-28 into the Los
Angeles Terminal Control Area (TCA) and the
limitations of the see and avoid concept to
ensure traffic separation.

The PA-28 route was planned to keep it well
south and east of LAX climbing to 9,500 feet.
The PA-28 pilot did not activate his flight plan,
nor was he required to. The transponder was
set correctly to the VFR code and does not give
height information. The pilot, flying from the
left seat, was familiar with the area. He had
two passengers, one seated in the front right seat.

The DC-9 was on an IFR plan and was cleared
to approach from the south at 7,000 feet. The
aireraft was then cleared by approach control’s
arrival radar controller to reduce to 190 knots
and descend to 6,000 feet. Just over one minute
later the two aircraft collided at about 6,500
feet. Both pilots of the DC-9 were familiar with
the area and the captain was very experienced.

At the time of the accident the controller con-
sidered his workload to be ‘light’. He had
responsibility for several aircraft and was also
checking two different scopes for conflicting
traffic for two flights and taking a change of
details for the DC-9 from the arrival
co-ordinator. A traffic conflict also demanded
his attention when a Grumman Tiger requested
a clearance. The controller informed the pilot
he was in the middle of the TCA and suggested
that ‘in the future you look at your TCA chart.
You just had an aircraft pass off your left
above you at 5,000 feet and we run a lot of jets
through there right at thirty five hundred’. He

FIG.3

then noticed the radar no longer tracking the
DC-9 and could not establish radio contact.

Weather at the time was clear with visibility of
14 miles and no cloud. The sun was high in the
sky behind the DC-9 and about the two o’clock

position on the PA-28.

The radar recording, the DC-9 Flight Data
Recorder and the PA-28 altimeter witness
marks from the mid-air impact, all indicated the
collision occurred as the DC-9 was descending
through 6,560 feet. It was tracking north west
and the PA-28 was tracking east, crossing the
DC-9 track from left to right. The collision dam-
age on the DC-9 was confined to the vertical
and horizontal stabiliser, the horizontal stabil-
izer separating from the DC-9.

The engine of the PA-28 struck the left side of
the DC-9’s vertical stabilizer. The left horizontal
stabilizer sheared the roof off the PA-28 cabin,
the damage indicating the PA-28 was in an
almost wings level attitude at impact. Figure 3
shows the relative positions on impact.

The arrival radar controller stated that the
PA-28 ‘... was not displayed. It is my belief that
he was not on my radar scope’. He testified
that, with regard to TCA intrusions, the number
varied and ‘it could be anywhere from zero to
10 or 15 a shift that I will observe’.

Seven months after the accident a DC-9
reported, as it was happening, a near miss with
a Cessna under similar circumstances. The con-
troller re-checked his radar display which did
not depict the Cessna. He had another control-
ler confirm the Cessna was not depicted.

Despite the absence of a return on the smaller
aircraft in each incident, when the radar
recording was played back both the PA-28 and
Cessna were depicted. Numerous tests were
conducted in an attempt to resolve this
anomaly. A satisfactory solution was not
reached.

A visibility study was conducted to determine
the physical limitations to visibility from each
of the pilot seats. The time histories of both air-
craft flight paths and attitudes were combined
with binocular photographs of the cockpits. The
binocular photographs are taken by a camera
with two lenses, the spacing between the lenses
being equal to the average distance between
human eyes. The viewing angles for each air-
craft were then calculated and plotted at five
second intervals in relation to the design eye
reference (DER) points for each windshield
(Figure 4).

The study showed that for about the last 90
seconds of controlled flight, the PA-28 was
about 15 to 30 degrees left of the DER point on
the captain’s windshield and the first officer’s
windshield. This meant that the PA-28 was pri-
marily in an area where the captain could see it
with both eyes. From the first officer position,
the PA-28 was in the DC-9 centre windshield
and in an area, for about 50% of the time,
where he could see it with both eyes.
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For the PA-28 pilot, the DC-9 was about 50
degrees to the right of the DER point and could
only be seen by him on the far right side of the
co-pilot windshield. From the front, right seat
of the PA-28, the DC-9 was about 55 degrees
right of the DER point and would have

appeared at the left edge of the right side window.
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Previous studies by the Massachusetts Institute
of Technology had been conducted to determine
target acquisition parameters for pilots. Sixty
four tests were conducted with pilots who did
not know the test objectives. Intercepting air-
craft were flown head-on, at 90 degrees and
135 degrees, predominantly from the left, and
visual acquisition was achieved in 56%, the
median range being 0.99 miles. The greatest
acquisition range was 2.9 miles.

A further 66 tests were conducted in a TCA
with the pilots aware of the test objectives. Vis-
ual acquisition was obtained in 86% and the
median range was 1.4 miles.

Using these tests and pertinent data from the
Cerritos mid-air, Figure 5 was constructed.
These graphs do not allow for limitations such
as cockpit structure or the monocular regions.

The NTSB probability of visual acquisition
graphs indicate the PA-28 pilot had an 80%
probability of seeing the DC-9 15 seconds
before the collision and the DC-9 pilots a 30%
probability. These graphs attempt to allow for
aircraft size, relative positions, closure rates
and other factors.

Regardless of this, however, both aircraft were
operating in visual flight conditions and were
required by FAA regulations to see and avoid
each other, even though the DC-9 was under
radar control in a TCA on an IFR flight plan.
The failure to see and avoid must be considered
in relation to the limitations of angles of clos-
ure, target sizes, conspicuity of targets and the
physiological capabilities of the eye.

Of particular interest, the probability of acqui-
sition graphs indicate that had the controller
seen the PA-28 and been able to provide alti-
tude information as well as range and bearing
to the DC-9, the DC-9 crew’s probability of
acquisition would have risen from 30% to 95%.
In any case, some avoiding action would have
been initiated.

The major NTSB findings were that:

» Both pilots were required to see and avoid.
There is no evidence that either pilot
attempted an evasion.

» The PA-28 pilot was not cleared to enter the
TCA but his entry was inadvertent.

e Both aircraft were displayed on the arrival
controller’s radar but that the PA-28 primary
target may not have been displayed or dis-
played weakly.

¢« The arrival controller did not see the PA-28
radar return.

The Los Angeles area was not equipped with
an automated conflict alert system. (Board
tests had indicated that such a system would
have alerted the controller.)

The NTSB probable cause was the limitations of
the ATC system to provide collision protection.
Contributing factors were the inadvertent and
unauthorized entry of the PA-28 into the TCA
and the limitations of the see and avoid
concept. [l
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Could it happen to me?

Over a 10 year period, the Bureau of Air Safety
Investigation has recorded over 1,000 break-
down in separation occurrences. Of these, over
600 were in controlled airspace. For the 10
years to 1989, BASI recorded 22 mid-air acci-
dents. Five of these involved General Aviation
aircraft operating in or near aerodromes and
not engaged in display type flying.

Near the busier aerodromes, particularly when
constricted by lane of entry requirements, the
need for lookout is paramount. The following
example illustrates the dangers.

A Beech 50 was cleared through the Melbourne
control zone at 2000 feet to Moorabbin. After
leaving controlled airspace, the aircraft prob-
ably descended to 1500 feet before calling
Moorabbin tower.

A Bell 47 helicopter was tracking from Keilor,
abeam Essendon, to Moorabbin at 1500 feet.
Although initially well ahead of the Beech
which was cruising at about 150 knots, the heli-
copter was cruising at only 60 knots. In
addition, the probable tracks of both aircraft
were closely parallel with the helicopter cross-
ing the Beech track at two points.

Before either aircraft called Moorabbin Tower
but after both pilots had set the Tower fre-
quency, the aircraft collided. All five people
were killed in the accident.

A weak cold front had passed through the area
about 30 minutes before the accident. As a
result, the cloud base was about 2500 feet with
lower patches. Visibility was in excess of eight
kilometres. The accident happened at about
2.17pm. Both anti-collision beacons on the heli-
copter were working and the upper beacon and
probably the lower beacon on the Beech were
working at the time of the collision.

Initial contact was between the Beech’s right
propeller and the helicopter’s main rotor. The
right wing of the Beech was between the
helicopter’s main rotor blades and the trans-
mission gear box. The wing was then severed
when it impacted the rotor mast. Finally, the
rotor severed the tip of the Beech’s fin. The
helicopter lost a rotor stabiliser tube and
weight and the outboard section of one rotor
blade, as well as sustaining other substantial
damage in the collision.

It was concluded that the flight paths of the
two aircraft were converging at about 40
degrees, with the helicopter ahead and to the
right of the Beech. Together with the relative
speeds, this would result in the aircraft
approaching each other along a constant line of
bearing of about 20 degrees to the right of the
Beech and 120 degrees to the left of the
helicopter.

It was estimated that the pilot of the Beech
would not have been able to see the helicopter
until under six kilometres in ideal conditions.
The conditions were considerably below ideal.
The maximum distance at which a standard
anti-collision light can be seen under these con-
ditions is less than two kilometres.

It was determined that the collision occurred
outside controlled airspace while both aircraft
were operating VFR. The probable cause was
that the pilot of the overtaking aircraft, the
Beech 50, did not see and avoid the helicopter.

Within the circuit area also demands a good
lookout. Jandakot, Archerfield, Bankstown and
Parafield as well as Moorabhin have all had
their share of mid-airs. A Parafield accident
illustrates how easily a mid-air can occur in the
circuit.

A Cessna 172M was returning from the training
area and extended the base leg, probably to get
spacing on the preceding aircraft. A Piper
PA-28 was conducting circuits at the same time.
The aircraft collided at about 250 feet altitude
on finals, all five persons being killed.

At the time of the accident (12.16pm), visibility
was good, although there was 7/8 of cloud at
3000 feet. Positioning of each aircraft in
relation to the other, may have meant that each
aircraft had ground features behind it which
made it less conspicuous. During its turn onto
final, the Cessna would have appeared to the
Piper’s pilot in a constant position in the
Piper’s right windscreen, about 40 degrees to
the right. Unless he looked directly at it, it is
unlikely that the Piper pilot would have seen
the Cessna.

About 23 seconds before the collision, the Piper
began a 30 degree left bank turn onto finals. It
would then have been impossible for the Piper
pilot to see the Cessna. About 10 seconds before
the collision, the Piper commenced to roll out
on final and the Cessna should have been
theoretically visible to the Piper pilot. The
Piper was then overtaking by at least eight
knots from above and to the left. However, as
no avoiding action was taken, it is assumed that
the Cessna was too low for the Piper pilot to
see it. The Cessna pilot would have had
extreme difficulty in seeing the Piper.

The aircraft collided while the Piper was over-
taking and above the Cessna. The Piper's pro-
peller cut through the Cessna’s cabin roof and
the right flap scraped down the leading edge of
the Cessna’s fin. The Piper locked together with
the Cessna, positioned with its nosewheel
against the Cessna’s left inboard flap, right
wing root on the Cessna’s tail cone and forward
of the tail and the right wheel on the right side
of the Cessna’s fuselage. The aircraft fell to the
ground locked together.

The investigation was unable to determine if
the anti-collision beacons on both aircraft were
operating normally. Due to impact damage, it
was also impossible to determine without doubt
the radio frequencies set and the volume con-
trol position of the VHF radios. However, no
evidence was found of any defect or
malfunction in either aircraft which might have
contributed to the collision.

The Tower Controller observed the two aircraft
turning base, but the substantial longitudinal
separation would have appeared to the control-
ler to have been more than adequate. On finals,
he instructed the PA-28 to go around on three
occasions, 14 seconds, 7 seconds and 2 seconds
before the collision. His first transmission was
partially over transmitted by another aircraft.
As no action was taken by the PA-28 pilot and
as the runway appeared clear, it is probable
that this pilot did not hear or did not appreci-
ate the urgency of the situation.

Due to a combination of the wind on final and
the extended base leg, the Cessna took just over
three minutes to fly from the point where the
pilot reported base to the collision point. The
PA-28 took just under two minutes to fly from
its base point to the collision point. The Piper
pilot would, therefore, probably not have con-
sidered the Cessna to be a traffic hazard. The
pilot of the Cessna would probably have not
been aware of the Piper. Both pilots positioned
themselves to give adequate spacing on the pre-
ceding aircraft, another PA-28.

The chain of events leading to this accident
commenced when the Piper turned onto base
inside the Cessna, each pilot apparently pos-
itioning himself behind the preceding PA-28.
The accident could have been averted if either
of the pilots had adequately scanned the air-
space to the left and right of their aircraft. The
base leg is a principal area of the circuit where
pilots must position their aircraft relative to
one another; it is also the area where aircraft
are at a considerable distance from the
controller.

The cause of the accident was that, whilst oper-
ating in those areas of the circuit pattern where
confliction could have been detected, neither
pilot exercised the degree of vigilance necessary
for the avoidance of the collision.

It is the mid-air that brings down a big jet
which really catches media attention. In 1978
144 people died when a DC-9 and Cessna 172
collided in the circuit at San Diego. The BASI
Journal number 4 describes a near-miss inci-
dent over Sydney between a Boeing 747 and a
Piper PA-28. The Journal also describes the
collision between two Cherokees over Moreton
Bay, an area where every pilot should be aware
of possible traffic and on the lookout.
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Most of us fly the little aircraft and it is in
these that we are most likely to encounter a
mid-air. Why? There are more of them, they are
found just anywhere and their pilots are often
overworked and underexperienced (remember
what it was like when you were a student?).
Studies indicate that most near misses and mid-
airs involved overtaking aircraft and only a
minorily from head on. Most also occur near
aerodromes and below 3000 feet.

Doctor Liddell discussed physical, physiological
and psychological considerations when using
the eye for lookout. He described how to make
yourself more conspicuous — aircraft size, the
use of radios and the use of lights, particularly
strobe lights. He warned of the lack of relative
motion with the aircraft you are about to hit
and suggested the best form of attack is a pris-
tine clean window. He suggested that to find
and see a distant target we need to focus our
eyes on a distant object first. And, finally, he
made the most important point — all this is
lost if you do not look outside.

The Cerritos accident demonstrates the possible
limitations of the radar system and its oper-
ators. It is possible, for various reasons, that
the controller may not see a target on the scope
or may, consciously or subconsciously, ignore
the target. The introduction of mandatory use
of mode C to give altitude readouts to the con-
troller will certainly help in Australia. Outside
controlled airspace, it certainly helps to make
you more conspicuous if you go full reporting.

These accidents not only show the limitations
of radar but also the limitations of the eye.
Lookout and good scan technique are the only
real answers. Keep vigilant in areas where you
least expect other traffic; that is, in controlled
airspace and the back of beyond. Back this vig-
ilance up with a sound knowledge of where you
are in relation to likely busy spots — small air-
fields, glider areas, hang glider jump-off spots
— and listen for other traffic on the radio.

Pilot lookout is the only present method avail-
able to overcome the shortcomings of radar. A
pilot operating in the Bankstown area on a Sun-
day will have all available eyes outside. Will
the same pilot be as vigilant 10 miles away on
approach into Sydney or 1000 miles away
approaching Ceduna? Studies have shown that
you are much more likely to see traffic if you
are expecting traffic and are looking out. If you
are not really expecting to see another aircraft
and are just ‘gazing into space’ you will not see
the traffic. Each of these accidents show that
mid-airs do occur with the sun high in the sky
and the weather fine and beaut.

The only good that comes out of horrific acci-
dents like these is the lessons learned to pre-
vent a recurrence. Apply the lessons to yourself
and stay alert, aware and alive [J



Accident
response

Cessna TU206-A, 18 February 1988

After 207 minutes of flight with a calculated
endurance of 300 minutes, the engine began to
surge and stopped. Emergency procedures,
including auxiliary fuel pump on ‘LO’ with
short periods of ‘HI', failed to remedy the situ-
ation. A successful forced landing was
executed, although the aircraft received sub-
stantial damage in a ditch. The left wing fuel
tank had partially collapsed, reducing the
amount of fuel but still indicating full fuel.

BASI recommendaltion

The instrument panel placard should clearly
indicate that the auxiliary fuel pump should be
set to ‘HI' as the first action following fuel flow
fluctuations.

CAA action

The CAA does not agree with the recommen-
dation. The various configurations of the auxili-
ary fuel pump control on the Cessna 200 series
can only adequately be covered by good system
knowledge. In all cases, the potential for a sec-
ond failure only seconds after power recovery
is very high.

Cessna A188-A1, 10 May 1988

On the second day, the pilot completed spraying
area two. During the clean-up run, the aircraft
struck a power line. The pilot’s attention had
been on avoiding accidentally spraying a
near-by crop.

BASI recommendation

The CAA should continue to publish warnings
on power lines and the importance of aerial
inspections.

CAA action

This Digest contains another article on power
line hazards as well as a poster. The video
‘Going Ag...grow’ has recently been released.

Cessna 210E, 14 May 1988

The engine failed in the cruise following detach-
ment of the oil filter adapter. The right gear
collapsed on touch down as the pilot could not
fully pump the gear down because the emerg-
ency gear extension handle had inadvertently
been moved slightly inward.

BASI recommendation

The CAA should alert maintenance organis-
ations to the dangers of thread failure if proper
torquing is not carried out. Information on the
use of emergency gear extension handles in
Cessna 210 aircraft should be publicised.

CAA action

Due to the magnitude of this problem, an
Airworthiness Directive is being prepared. Full
details on the use of the emergency gear exten-
sion system are published in the Owners
Manual.

Hughes 269C, 26 May 1988

While in the cruise at 100 feet AGL, the belt
drive clutch control tension spring assembly
failed, resulting in loss of power. The helicopter
hit a tree during the autorotation and rolled
onto its side.

BASI recommendations

The CAA should re-emphasise the need wher-
ever possible to operate at heights which pro-
vide increased safety margins. The CAA should
also review this type of failure to determine if
a special service life is justified.

CAA action

An article will be prepared for the ASD on this
topic. It is considered that the schedule of cable
inspections — 50 and 400 hours — is adequate.
Cable failure history indicates only one failure
in 32,000 hours.

Hughes 269C, 26 June 1988

While mustering cattle, the number one connect-
ing rod failed and penetrated the engine crank-
case. An autorotation was carried out onto
unsuitable terrain and the helicopter rolled
over.

BASI recommendalion

The CAA should consider replacement of con-
necting rods at overhaul or reduce the time
between engine overhauls for helicopters used
in the mustering or similar roles.

CAA action

The accident was caused by the failure of a
connecting rod bolt. These bolts are subject to
the requirements of AD/LYC37 amendment 6.
As the defect report indicates that the standard
and extent of maintenance at overhaul may
have contributed to this failure, no action as
recommended is justified.
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pilot behaviour by positive reinforcement of
sound techniques. It will examine all aspects of
piloting and publish formal results as well as
‘the tricks of the trade'. The ‘crash comic’ will
become a ‘how not to crash' comic.

Digest has been an integral part of

or over thirty years, the Aviation Safety
F Australian aviation.

—y

In July 1986, responsibility for the Digest was
transferred from the Bureau of Air Safety
Investigation to the Flight Standards Division of
the then Australian Department of Aviation
(now CAA). This move reflected the perception
that civil aviation may have reached the limit of
accident prevention through regulation and
that the way forward is through increased
emphasis on safety education in general, and
the ‘human factor’ in particular. Rather than
just draw lessons from accident investigations,
the Digest will increasingly seek to influence

Anyone with an interest in aviation will benefit
from tapping into this unique source of the
accumulated wisdom of the profession and
the latest research into aviation safety in
Australia. Indeed, anyone with an interest in
high te