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FRONT COVER: Their holidays over, passengers from Whitsunday Island 
wait to board a Twin Offer at Shute Harbour on the North Queensland 
coast. The Twin Otter operates a feeder service to Mackay, connecting 
with interstate jet services to the southern capitals. 

BACK COVER: Aerobatic duo: A Beagle Pup and an AESL Airtourer 
pose in front of the old control tower at Banks/own Airport. T_he tower, 
which has served general aviation since the war years and the Tiger Moth 
era of flying training, is soon to be superseded by a modem building on 
the opposite side of the airport.- S.J. Cherz photograph. 
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AN IMPORTANT MESSAGE FOR ALL GENERAL AVIATION PILOTS 

A LARGE proportion of the contents of this· 
issue of Aviation Safety Digest is concerned 

with accidents in which aircraft collided with over
head wires. The ci rcumstances of these accidents 
are various, but they have been selected as typical 
of the all-to-frequent situations in which general 
aviation aircraft are striking power lines in the 
course of operations in rural areas. 

Over the years many accidents of a substantially 
similar nature have been publicized in the Digest, 
in the hope that pilots would remember the need 
to be constantly on the alert for these hard-to-see 
but highly dangerous obstructions. It is impossible 
to gauge what effect this publicity has had in the 
past, but it is clear that the present rate at which 
accidents of this type are occurring, and the con
sequent cost in lives, injuries and aircraft cannot 
be allowed to continue. 

Why do so many disturbingly similar accidents 
go on happening, despite the repeated warnings 
that have been given? Is it that too many pilots have 
grown complacent about the hazard of wires-that 
the well .known "it won't happen to me" philo
sophy sometimes mitigates the taking of adequate 
precautions? 

For i~tance there was one agriculturaJ pilot, 
who, hating been fortunate enough to remain in 
flight after hitting a power line, simply shrugged 
the matter off with the statement that "it was one 
of the hazards of the game". No doubt this pilot 
thinks rather differently now because not Jong 
afterwat"ls, he again collided with a power line. 
This time his aircraft crashed 4d overturned and 
he was seriously injured. 

On the other hand, has the task of always see
ing and avoiding the multifarious and ever-pro
liferatjyg power lines in our country areas become · 
more l'Fian can be reasonably eaJ;'ected of any one 
person? Sometimes, for exan'l:>le, a p9wer line 
might have been erected on an approach to an 
intended Authorized Landing Area since a pilot's 
previous visit, and"he might not have been informed 
of it. Then again. could it be that too much is 
being asked of uricultural pilots who spend a 
substantial part of their working lives spraying 
crops around, between, and sometimes under, diffi
cult-to-see cables? Is it significant that both the 
pi lots involved in the two, very similar accidents 
reported on pages 3 and 5, were highly experienced 

in agricultural operations and had excellent safety 
records? And what of the pilot faced with making 
an emergency landing on the most suitable looking 
area available to him? How can he hope to know 
whether or not there are power lines waiting· to 
snare his aircraft as it approaches to land? 

Whatever the plausibility of these arguments, it 
is an inescapable fact that the final responsibility 
for the safety of any given task must rest with 
someone. Where that task happens to be the 
9peration of an aircraft, that fina.I responsibility 
can only be given to the pilot-in-command. This 
is a basic, inviolate and proven principle that avia
tion has inherited from hundreds of years of sea
faring experience. Regardless of the particular 
operational situation in which an aircraft is placed, 
pilots must recognise this fact and accept it with 
its full implications. They must realise that the 
only complete 1wer to the problem of colliding 
with overhead res at th present Jine is still 
greater vigilance - n?'lf o in .keeJ!fl_g a sharp 
look-out while actually in fli t but, equally import
ant, in assimilating beforeha all relevant informa
t~on on the posifms of wir in the area of opera
t10n. 
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power line, the significance of its position was not 
apparent to the owner of the property who had 
no aeronautical training. The pilot had telephoned 
the owner before setting out on the flight to obtain 
his permission to use the strip and to check that 
it was serviceable. The owner had assured the 
pilot that it was, but no mention was made of the 
power line. If the pilot had thought to question 
the owner directly about wires in the vicinity of 
the strip, it is most likely that he would have been 
told about the power line at the approach end of 
the strip. 

Another lesson which emerges from this latest 
accident concerns the type of approach the pilot 
made to the strip. Not having landed there before, 
he thought it best to touch down, as close as pos
sible to the threshold. To do this, the pilot 
made a long shallow final approach, "dragging" 
the aircraft in with power, which in this case, 
placed it directly in the path of the unseen power 
line. But even where a power line is far enough 
from the threshold of a strip to conform to the 
I :20 obstacle-free gradient requirement for an Auth
orised Landing Area, an approach of this type 
could endanger an aircraft by placing it below the 
I :20 gradient. 

* * * 
ln the same way, the agricultural pilot planning 

to spray a particular area should not be satisfied 
that his knowledge of the area is "good enough," 
just because he has inspected it or sprayed it pre
viously. Compared to the cost of an aircraft and 
possibly a life, the time and money involved in 
making another inspection flight to refresh his 
memory and to familiarise himseli with any 
changes, is infinitesimal. The two very similar 
agricultural spraying accidents reported in this 
issue might have been avoided if the pilots con
cerned had observed this simple precaution imme
diately before commencing to spray the fie lds in 
which they subsequently crashed. 

The same philosophy of vigilance can even be 
applied by the pilot who is unlucky enough to have 
to "pick a paddock" for an emergency landing. 
The possibi lity of wires in the intended landing 
path is at least as important a consideration as 
the suitability of the field 's surface. A well planned 
forced landing approach to an apparently suitable 
field is to little avail if one is going to be unpleas
antly surprised by the presence of a hitherto 
unseen power line too late in the descent! The wiser 
course, in selecting a paddock in any reasonably 
developed rural area, is to assume that there will 
be wires somewhere in the vicinity, and to main 
tain a constant look out for them throughout the 
descent, using whatever cues there are on the 
ground to assist in their detection. In this way 
there should be a much better chance of sighting 
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any wires in time to plan a final approach which 
will avoid them. 

* * * 
Nothing that has been said about pilot responsi

bi lity should be allowed to mask the fact that more 
could be done from the ground to assist pilots to 
avoid wire strikes. The Department is examining 
this question at the present time, particularly as 
regards agricultural flying, but in the meantime 
there is no reason why agricultural operators 
cannot do more themselves about marking the 
position of hard-to-see wires while their aircraft 
are operating in their vicinity. Once aga in , it is 
a matter of comparative economics. One aircraft 
is surely worth many times the cost of marking 
the position of a powerline in some simple manner. 

Similarly, there is no reason why fields used 
as Authorised Landing Areas, and having power 
lines in their vicinity, should not contain some 
marking that would alert pilots to the presence 
of the wires. One of the difficulties in the way 
of doing this, as we have already seen, is the 
fact that some owners of properties on which strips 
are situated, do not appreciate the danger which 
wires may pose to an aircraft. For· this reason, it 
behoves all pilots who know of wires in the vicinity 
of a paddock or a strip used as an Authorized 
Landing Area, to urge the owner to pass this 
information on to any pilot seeking permission to 
use the landing area. 

One further consideration that has also been 
mentioned in a previous issue of the Digest is the 
" insurance va lue" of wire cutters and other anti
snagging devices on agricultural aircraft. (See " Is 
Your Neck Worth Fifty Cents?", Digest No. 64, 
September, 1969). The fitment of this equipment 
need carry no stigma or inference that the aircraft 
is likely to be flown in a less responsible manner 
than it would be otherwise. And in advocating 
such devices, the Digest is certainly nol suggesting 
that a lesser degree of vigilance is acceptable when 
carrying these fittings. But despite all that can and 
should be done to avoid collisions with wires, it 
cannot be denied that some wire strike accidents 
will continue to occur. The use of wire cutters and 
other anti-snagging equipment as a "last ditch" stand 
against the possibility of a serious, and possibly 
fatal accident is therefore no more than a sound, 
common sense practice, and can only contribute 
to safety. 

Finally, let it be stressed that the absence of fatali
ties in any of the wire strike accidents reported 
in this issue is no cause for complacency. Clearly_ 
in every instance the consequences could have 
been far worse, and in the case of the two agri 
cultural accidents, the pilots were lucky indeed to 
survive. Regrettably, there have been other, very 
similar accidents since these, in which the occu
pants have not been nearly so fortunate. _ _ .._ 
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POWER LINE STRUCK 

DURING SPRAYING RUN (1) 

THE wrecked Pawnee in the picture above was 
being used to spray a crop of potatoes in 

Western Victoria, when it flew into a power line. 

The pilot had sprayed the same .field only the 
previous day and was quite familiar with the area 
and the disposition of the power lines which passed 
through it. Arriving over the field after a twenty
minute ferry flight from his base, the pilot began 
spraying, making his first run east-west, parallel 
to and on the southern side of a main power line 
which crossed the field in the same direction. After 
completing a second spraying run in the opposite 
direction, the pilot proceeded to spray a smaller 
field a short distance away. 

Returning then to treat the remaining section of 
the larger field, the pilot began another east-west 
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run, but this time on the northern side of the 
power line. T owards the middle of the run, as he 
was looking back to check the drift of the spray 
swathe, the aircraft collided with a three wire spur 
power line which runs north at right angles from 
the main line. The aircraft pitched down steeply, 
struck the ground on its nose, bounced and somer
saulted in the air, and came to rest on its back. 
Fire broke out in the engine bay almost imme
diately. Fortunately for the pilot, who was not 
able to extricate hirnseli, two farm workers who 
had been digging potatoes nearby, ran to the site 
to help him from the burning wreckage, then 
assisted in extinguishing the fire. The pilot was 
admitted to hospital with serious injuries. 

• * 

I 



View. of accident site looking back towards aircraft's direction of approach. The line of poles 
marking the position of the main power fine is on the right of the aircraft . The first pole of the 

spur line is just out of the picture near the tree at the extreme left. 

The pilot was highly experienced and had been 
engaged in agricultural flying for nine years. He 
had not previously been involved in a collision 
with wires. He had flown no more than 25 hours 
in the seven days preceding the accident and said 
that on the morning of the accident he was feeling 
quite fresh. 

Nevertheless because the task on which the pilot 
was engaged at the time of the accident was at 
first sight a straight-forward one, it is possible that 
it did not stimulate in him a high level of a lert
ness. The main power line with which the pilot 
was flying parallel was clearly visible from its 
prominent line of poles, and was well away from 
any trees or other masking background. But by 
contrast, the first pole of the spur power line was 
much more obscure on the northern boundary of 
the field, and its wires where they crossed the air
craft's path were anything but prominent. There 
was thus little in the pilot's visual field to remind 
him of the presence of the spur line and it is 
apparent that, while preoccupied with checking the 
drift of his spray, he simply allowed his vigilance 
and his concentration on obstructions which he 
knew were there, to lapse. 
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Cause 
The cause of the accident was that the pilot did 

not exercise the amount of care needed wh.ile flying 
in the vicinity of power lines. ~ 

A close up of the cockpit showing the degree of impact 
and fire damage. 

~ .. ,, 
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POWER LINE STRUCK 

DURING SPRAYING RUN (2) 

THE burnt out remains in this picture are those 
of another Pawnee which struck a power line 

while crop spraying- this time near Proserpine in 
Queensland, where the crop was sugar cane. 

The pilot took off from an agricultural strip in 
the area, intending to spray three sugar cane fields 
in the one flight. The day was fine with excellent 
visibility, and a light to moderate breeze. 

After completing the spraying of the largest of 
the three paddocks, which he understood to be 
28 acres in area, the pilot found to his surprise that 
the amount of spray he had used was equivalent 
to only 21 acres. The pilot was expecting the men 
acting as ground markers to indicate a fwther 
a rea nearby which would make the total up to 28 
acres, and he flew in the direction their signals 
indicated. Instead of finding the further area he 
supposed was there, the pilot saw only the second 
of the three paddocks he had been briefed to spray. 
This paddock was 10 acres in a rea, and knowing 
that there were power lines in its vicinity, the pilot 
took the opportunity to carry out an aerial inspec
tion of the area, during which he made a mental 
note of the position of the obstructions. 
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Before commencing to spray it however, the 
pilot decided to first spray the third paddock allo
cated to him, consisting of 11 acres of sugar cane, 
which he knew to be completely free of obstruc
tions. By treating this paddock first, he would be 
able to reduce the hopper load to the minimum 
before tackling the obstructions associated with 
the 10-acre paddock. 

Having completed the spraying of the 11 -acre 
paddock, the pilot flew back towards the 10-acre 
paddock, intending to make his runs west to east 
and parallel to a two-strand power line which runs 
along the southern boundary of the field. As he 
approached the area, the pilot commenced his first 
run in towards where a marker had taken up his 
position on the western boundary of the paddock. 
But just before his aircraft reached this point, the 
pilot saw the wires of another power line, border
ing the paddock's western boundary. 

The pilot opened the throttle and raised the nose 
steeply in an attempt to clear the power line, but 
the tail wheel caught on the wires. One wire broke 
but the other stretched and the aircraft deceler
ated rapidly. The nose dropped, and the aircraft 
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Tl1e cable that arrested the aircraft lying in the groove 
it wore in the tail wheel assembly. 

struck the ground in a nose down , laterally level 
attitude and burst into flames. The tightly stretched 
power cable, still attached to the ta il wheel, then 
rebounded, pulling the aircr:ift backwards some 
20 feet. During this fortuitous movement, which 
momentarily drew the flames away from the cock
pit, the pi lot hurriedly evacuated the aircraft. He 
suffered no injuries but the aircraft was completely 
destroyed by fire. 

* * * 
The pilot said afterwards that a lthough he was 

aware of the power line on the southern boundary 
of the paddock, he had completely forgotten the 
existence of the wires running north and sou th 
across his intended spraying path. The p ilot, who 
had :flown over 3,000 hours on agricultural opera 
tions, explained tha t as he lin ed up for the run 

on which the accident occurred, he was still pre
occupied with the apparent discrepancy in the 
acreage he had treated and was wondering why 
the markers from the first paddock had not taken 
up positions to indicate the additional area to be 
sprayed. 

Although the wires which the aircraft hit were 
not obscured in any way, it is possible that they 
would have blended to some extent into the back
ground of hills to the east of the area. The power 
lines on the southern side of the paddock were 
clearly in evidence because the nearest pole was 
in the corner of the fie ld close to the pilot's intended 
initial spray path. On the power line which the 
aircraft struck however, the nearest pole was 
nearly 1,000 feet to port of the aircraft and m ight 
have been beyond the pilot's cone of vision as he 
lined up for the first run. 

In the circumstances it seems that the pilot , 
concerned as he was about the apparent discrep
ancy in the area he was required to spray, was 
not concentrating sufficiently on his immediate 
task. In retrospect it seems that it would have been 
a wise precaution, after completing t he spraying 
of the other field , to have carried' out a further 
inspection of the paddock in which the obstruc
tions were located. immediatel y before commenc
ing his firs t run. 

Cause 
The cause of the accident was that the pilot did 

not maintain the high degree of vigilance neces
sary when carrying out agricultural operations at 
low height in the p resence of obstructions. -~ 

View of the JO-acre paddock of sugar came showing "A'' point of impact with power line. "B" point 
of impact with gro1111d. The two-strand power Ii ne parallel to the flight path can he seen on the 

far boundary of the paddock. 

. ....... ...... 

ooa 

While being flown on a local pleasure flight from a country flying school in southern 

Victoria, the engine of an Auster Mk m faltered, then failed completely. The pilot manoeuvred 
the aircraft for a forced landing in a paddock, but on final approach the aircraft collided with 
an unseen two-wire power line and crashed to the ground upside down. The aircraft was 

damaged substantially but the two occupants escaped with only minor injuries. 

The pi lot, who held a restricted pr ivate licence, 
had arranged to take a friend for a local pleasure 
flight, lasting about an hour, in ·the Auster. The 
aircraft was just returning from a solo train ing 
flight when the two men arrived at the flying school. 
As it tax ied in, the pilot at the controls saw the 
others were waiting for the aircraft, so he vacated 
the cockpit with the engine running to allow the 
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two men to board lhe ai rcrafl and deparl imme
diately. 

It was about 35 minutes after they had taken 
off that the engine fai led. Selecting a paddock 
that he had previously noted as suitable for a 
forced landing, the pilot planned a landing into 
wind. On final approach, just after the aircraft 
had passed over a house and some trees and the 
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The damage sustained by port and starboard wing tips 
when the aircraft cartwheeled. 

pilot had lowered the third stage of flap, the air
craft suddenly began to roll to starboard. The 
pilot attempted to correct the roll but then saw 
the port wing strut had made contact with power 
cables running in almost the same direction as his 
landing path. Despite the pilot's efforts, the wire 
rode up the wing strut, rolling the aircraft until it 
was banked almost vertically. The sta rboard wing 
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then struck the ground , and the aircraft cartwheeled, 
corning to r est on its back, with the second wire 
of the power line still hooked on the tail wheel. 

* * * 
Examination of the aircraft a fter the accident 

established that the engine had failed simply for 
want of fuel. But despite the fact that the aircraft 
fuel tank was empty, the fuel contents gauge was 
still indicating four gallons. 

It was learned tha t it was the flying school's 
practice to refuel their aircraft to capacity at the 
conclusion of each day's flying. On the day pre
ceding the accident however, the Auster had been 
flying until last light. As a result, i t was almost 
completely dark by the time the aircraft could be 
refuelled, and the flying instructor carrying out the 
refuelling found it very difficult to tell how much 
fuel was in the tank. Not wishing to overfill the 
tank with the risk of overflowing fuel into the 
cabin, the instructor discontinued refuelling when 
he estimated the tank contained eight gallons. He 
then entered this figure in the "total fuel" column 
of the aircraft's Flight Authorisation Sheet. 

The following morning, another instructor and 
a private pilot who were to fly together in the air
craft, carried out a daily inspection of the a ircraft 
but did not physically check the contents of the 
fuel tank in accordance with the flying school's 
operational procedures. Instead, knowing that it 
was customary for the school's aircraft to be 
refuelled at the end of each day, and seeing that 
the fuel contents gauge was indicating full, he 
assumed that the tank had been filled to capacity. 
After making a 15-minute check flight with the 
private pilot, the flying instructor authorized him 
to carry out 45 minutes of solo fli ght. 

While this flight was in p rogress, the Chief Fly
ing Instructor happened to notice the figure of 
eight ga llons that had been entered on the Flight 
Authorization Sheet the night before. He then 
queried this figure with the instructor who had just 
flown the a ircraft and was told that the tank was 
full. The C.F.I. therefore assumed that the figure 
eight on the sheet belonged, not in the "total fuel" 
column, but in the adjoining " fuel added" column, 
so he altered the "total fuel" figure to read "full". 

By the time the private pilot landed at the end 
of his solo flight, the aircraft had flown an hour. 
As already described, it was then taken over by 
the pilot involved in the accident. 

* * * 
The sequence of events leading to this accident, 

as revealed by the investigation, is a further demon
stration of the fact that an aircraft accident very 
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seldom results from a single isolated occurrence, 
but rather from an unfavou rable combination or 
chain of events, any one of which in isolation, 
might amount to no more than an incident, and 
which, if acted upon correctly at the time, could 
probably prevent the acciden t. 

The "evolution" or chain of events leading to 
this accident is quite pla in. The first link in the 
chain, though in the circumstances it was a legiti
mate one, was the instructor's departure from the 
standard practice of refuelling the aircraft to capa
city at the end of the day's flying. With hindsight 
it seems that it would have been prudent for this 
instructor to have notated the F light Authorization 
Sheet to the effect that the aircraft's actual fuel 
contents was uncertain. 

T he second cable of the 
power line still hooked on 
the tail wheel of the 

inverted aircraft. 

Next, there was the fault in the fuel gauge which 
caused it to read full when in fact it contained 
far less. Then, and far more serious, came the 
other flying instructor's omission to p hysically check 
the tank contents while carrying out the da ily 
inspection of the aircraft before its first fl ight of 
the day. T hough it does not condone the sub
sequent act ions of the persons concerned, it was 
undoubtedly this omission that helped to forge 
the final two links in the chain-the alteration of 
the Flight Authorization Sheet by the CFI, and 
lastly the acceptance of the fuel situa tion by the 
pilot involved in the accident. 

It seems almost certain that had any of the pilots 
taken the trouble to physically check the fuel con-
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The impact marks of the cable im printed on the port 
wlng strut. 

tents during the morning's flying the accident would 
have been avoided. 

T here is no doubt that, within the flying school 
concerned, this accident and the events that led to 
it have had a most salutary effect on adherence to 
laid down procedures. It is hoped that other pilots 
and operators who may sometimes feel tempted to 
"short cut" established drills and checks will take 
to heart the point it so clearly conveys. The lesson 
can be applied not only to the physical checking 
of an aircraft's fuel state during a daily inspection, 
but to all aspects of aircraf t operations where 
establ ished (and often painfully evolved) proce
dures have been laid down to ensure the safety of 
that operation. - ._ 
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Cherokee strikes power line 
during approach 

I N north-western New South Wales, a farmer 
was flying his Cherokee 235 from his homestead 

to a property J 50 miles away, where his employees 
and equipment were engaged in harvesting wheat. 
A strip on the property, a ligned north-east, south
west, met the minimum requirements for an auth
orised landing area, and the farmer had landed 
his aircraft on it several times in the preceding 
three weeks. He was also aware of the presence 
of a two cable powerline which crossed the approach 
path lo the south-western end of the strip, at an 
oblique angle. The power line was 25 feet above 
the ground and about 100 feet from the boundary 
fence of the paddock in which the strip was situ
ated. 

The day was very hot, with a northerly wind, 
making flight conditions unpleasant in the thermal 
turbulence and the wind, gusting to 15 knots on 
the ground. was producing a fluctuating cross-wind 
component on the strip. 

During the pilot's previous landings on this strip 
the position of the power line had been indicated 
for him by parking the harvesting machinery 
beneath the wires, but on this occasion the mach
inery was not in the area. The pilot flew over the 
strip, made a left hand circuit and commenced an 
approach, aiming to touch down about 100 feet 
beyond the boundary fence. Although he did not 
actually sight the power line at this stage of the 
approach, the pilot was intending to clear it by 
an ample margin. 

Closing the throttle and reducing speed to 70 
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knots, the pilot lowered full flap, intending to 
further reduce speed to about 60 knots over the 
fence in order to touch down at the point he had 
selected. On short final approach, just before the 
aircraft reached the position of the power line, 
the aircraft entered a particularly turbulent area 
and seemed to lose height rapidly. Suddenly 
the pilot sighted the power line immediately in 
front of the aircraft, but it was too late to avoid 
it. The aircraft flew into the wires, decelerated 
rapidly, and slid to port along the power line. 
One cable broke, but the other stretched, arresting 
the aircraft's forward motion as it did so, and the 
aircraft descended almost vertically to the ground, 
coming to rest beside the fence bordering the 
landing area. As the photographs indicate, the 
aircraft sustained considerable damage to the pro
peller, undercarriage legs, engine mounting and 
starboard wing, but the pilot escaped injury. 

Examination of the area being used for the land
ing showed that, when allowance was made for the 
position and height of the power line in accordance 
with the published requirements for authorised 
landing areas, the position of the threshold should 
have been 400 feet beyond the boundary fence over 
which the aircraft was approachfog. This "dis
placed threshold" would still have left a sufficient 
length of run in the paddock for the operation of 
a PA.28-235 in the existing conditions. As the pilot 
intended to park the aircraft near the approach 
end of the strip however, he was attempting to 
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Above: General view of the area showing relative positions of power line and landing strip. 
Below: The accident site looking in direction aircraft was landing. The repaired power fine can be 

seen in the upper foreground of the picture. 
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land "short" to minimise the distance he would 
have to taxi back to the parking area. 

Although the pilot had landed in this direction 
over the power line several times before, this parti
cular approach differed from the previous ones in 
one important respect. On these earlier approaches, 
the harvesting machinery, standing some 14 feet 
high, positioned beneath the power line, would 
have provided the pilot with excellent height 
reference and depth perception. By contrast, on 
the approach on which the accident occurred, 
although the pilot knew the power line's general 
location, he had nothing from which he could 
accurately gauge its position. No supporting poles 
were clearly visible from the approach path, and 
the span of the wires was a long one. In this 
already difficult situation, which was further com
plicated by the gusty, hot and turbulent flight 
conditions, the pilot tried to judge a steep power
off approach to land "short", over where he esti
mated the obstruction to be. In the circumstances. 
it would not be exaggerating to say that the pilot 
was virtually attempting the impossible. 

That an accident of some sort occurred in such a 
situation is hardly surprising. The more unexpected 
aspect of this particular accident is perhaps the 
fact that both pilot and aircraft escaped so lightly. 
The pilot can count himself fortunate indeed the 
consequences were not far more serious. __ ._ 
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C LEAR Air Turbulence has been a problem 
and a hazard to airline operations since 

jet aircraft were first introduced to the world's 
air routes. Before that time, it was generally 
believed that, with the advent of the large pas
senger jet, airline aircraft would henceforth be 
able to cruise in turbulent-free conditions, far 
above the weather problems that have dogged 
aviation since its earliest days. It was not until 
this new generation of aircraft began to operate 
regularly at jet stream altitudes that the prob
lem of Clear Air Turbulence was fully recog
nised. 

Considering the comparatively few years in 
which it has been possible to accumulate experi
ence of this phenomenon, it is not surprising 
that much has still to be learnt about Clear Air 
Turbulence. Despite the expenditure of con
siderable sums of money by various govern
ments on research into methods of forecasting 
and detecting Clear Air Turbulence, no com
plete solution has been found to these problems. 
Nevertheless, a lot has been learned in recent 
years and, at the 6th Air Navigation Conference 
of the International Civil Aviation Organisation, 
a paper was presented setting out what it tenned 
some "rules of thumb" for avoiding or minimis
ing encounters with Clear Air Turbulenc.e. These 
"rules" were subsequently reprinted in a News-
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letter issued by the International Airline Navi
gator's Council in London. The Department 
believes the advice offered by these "rules of 
thumb" will be of considerable interest to Aus
tralian crews flying jet aircraft. 

In commenting on these rules, the Bureau of 
Meteorology in Melbourne has indicated that 
they are based on reported wind structures and 
Clear Air Turbulence relationships which are 
inevitably simplified in practical application. 
Thus, while the flight procedures recommended 
to minimise the risk of an encounter will usually 
have the desired effect, some exceptions will 
occur. 

Although precise values of the various I 
meteorological factors such as air temperature, r ~ 
wind speed, atmospheric pressure, etc., are 
stated, the rules can only be taken as indicating " 
the possibility of Clear Air Turbulence. Simi-
larly, while these conditions may represent the 
necessary minima for its formation, an encounter 
with Clear Air Turbulence during a particular 
flight could depend on more than one set of 
conditions being present. For this reason Clear 
Air Turbulence would not necessarily be 
encountered on every occasion that the condi-
tions stated in any one rule are met or exceeded. 

J!:t should be noted that these "rules of thumb" 
have been developed for westerly jet streams. 
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• Jet streams stronger than 110 knots at the core 
are apt to have areas of significant turbulence 
near them in the sloping tropopause above the 
core, in the jet stream front below the core, and 
on the low-pressure side of the core. In these 
areas there are frequently strong wind shears. 

•Wind shear and its accompanying clear air turbu
lence in jet streams is more intense above and 
to the lee of mountain ranges. F or this reason, 
clear air turbulence should be anticipated when
ever the flight path traverses a strong jet stream 
in the vicinity of mountainous terrain. 

• On charts for standard isobaric surfaces, such 
as 300 millibars, if 20-knot isotachs are spaced 
closer together than 60 nautical miles, there is 
sufficient horizontal shear for CAT. This area 
is normally on the poleward (low pressure) side 
of the jet stream axis, but in unusual cases may 
occur on the equatorial side. 

•Turbulence is a lso r elated to vertical shear. From 
the winds-aloft charts or reports, compute the 
vertical shear in knots-per-thousand feet. If it 
is greater than five knots-per-thousand feet, 
turbulence is likely. Since vertical shea r is 
related to horizontal temperature gradient, the 
spacing of isotherms on an upper air chart is 
significant. If the 5°C isotherms are closer 
together than two degrees of latitude (120 nauti 
cal miles), there is usually sufficient vertical shear 
for turbulence. 

•Curving jet streams are more apt to have turbu
lent edges than straight ones, especially jet 
streams which curve around a deep pressure 
trough. 

•Wind-shif t a reas associated with pressure troughs 
are frequently turbulent. The sharpness of the 
wind-shift is the important factor. Also, pres
sure ridge Jines sometimes have rough air. 
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• In an area where significant clear air turbulence 
has been reported or is forecast, it is suggested 
that the pilot adjust the speed to fly to the 
recommended rough air speed on encountering 
the first ripple, since the intensity of such tur bu
lence may build up rapidly. In areas where 
moderate or severe CAT is expected, it is desir
able to adjust the airspeed prior to the turbu
lence encounter. 

• If jet stream tu rbulence is encountered in a 
cross-wind, it is not so important to change 
course or fl ight level since the rough areas are 
narrow across the wind. However, if it is desired 
to traverse the clear air turbulence area more 
quickly, either climb or descend after watch ing 
the temperature gauge for a minute or two. If 
temperature is r ising, climb; if temperature is 
falling, descend. Application of these rules will 
prevent following the sloping tropopause or 
frontal surface and staying in the turbulent area. 
If the temperature remains constant, the flight 
is probably close to the level of the core, in 
which case either climb or descend as con
venient. 

•If turbulence is encountered in an abrupt wind
shift associated with a sharp p ressure trough 
line, establish a course across the trough rather 
than parallel to it. A change in flight level is 
not so likely to alleviate the bumpiness as in 
jet stream turbulence. 

•If turbulence is expected because of penetration 
of a sloping tropopause, watch the temperature 
gauge. The point of coldest temperature along 
the fl ight path will be the tropopause penetra
tion. Turbulence will be most pronounced in 
the temperature-change zone on the stratospheric 
side of the sloping tropopause. 

e Both vertical and horizontal wind shear are, of 
course, greatly intensified in mountain wave 
conditions. Therefore, when the fl ight path 
traverses a mountain wave type of flow, it is 
desirable to fly a t turbulence-penetration speed 
and avoid flight over areas where the terrain 
drops abruptly, even though there may be no 
lenticular clouds to identify the condition. .._ 
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DRILL ... and be safe 
by Alan Bramson 

The following article was ori9inally written for the Pri vate 

Flyin9 pa9es of Fli9 ht International , in the 

United Kin9dom. We have no doubt tha t some of our readers have already 

seen it in that well-known aviation periodical, but because 

its messa9e is also most patinent to 9eneral aviation sofety here in 

Australia, we believe it should be 'required readin9'for 

all our li9ht aircraft pilots. 

We are 9rateful to the Editor ef Fli9ht International for 

permission to reprint the article in A viation Sefety Di9est. 

I F it takes two to start aa argurnen t do you have 
to be involved with someone else to have a 

flying incident, or can you go it a lone? To what 
extent could some of the accidents of the past 
have been avoided? T hese are questions which 
can only be answered with a lot of qualifying 
"buts" and "ifs". Nevertheless, serious failure of 
the a irframe and acts of God apart, I believe that 
many of the incidents we read about could have 
been avoided. 

One must, of course, bear in mind that decisions 
and the actions that follow them are often influ
enced by the stress of the moment: the procedure 
one would advocate while discussing a hypothetical 
situation within the security of that favourite easy 
chair may become something quite different when 
the unexpected and horrible occurs. Over the years 
most of the situations have been countered by 
drills-vital actions before take-off lo avoid getting 
a irborne with the fuel off; downwind checks to 
prevent wheels-up landings; and rather more drama
tic action in event of fire. 

But some incidents really are beyond comprehen
sion. There was the relatively inexperienced pi lot 
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who took off and attempted to land at an airfield 
on the South Coast after being warned that the 
weather was clamped. Only a few fields away 
from the airport both he and his passenger were 
killed. A needless and futile waste of life. Then 
there was the very popular but hopelessly unpre
dictable little man in the Midlands who arrived at 
the works flying club after the CPI had left and 
just as the aircraft was being tied down for the 
night. Having a PPL and being rather persuasive 
he managed to talk his colleagues into Jetting him 
take off for a quick circuit with a factory mate as 
passenger. Off they weat, only lo leave the circuit 
hell-bent on beating up someone's house in the 
nearby town. It was getting dark, the. pilot had 
never flown at night, the a ircraft had no lighting 
of any kind, and in any case there were no night 
landing facilities at this particular airfield. On the 
approach they hit a tree and the flames could be 
seen for miles around. Without doubt this is an 
accident that should never have happened. 

In a quite different category are incidents that 
occur as a result of wrong procedures: setting an 
incorrect QFE at night and landing short of the 
field (remember the one that did a perfect landing 
m a game reserve?), running out of fuel for one 
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reason or another; not recognising carburettor 
icing until it is well developed, followed by misuse 
or mistrust of the hot air control because first 
application makes the engine run even worse. 

Of course, not all accidents are the result of pilot 
trouble. There was the recent case of a business
man who by prior arrangemei1t landed at a disused 
airfield. Lined up for take-off, he noticed two 
distant specks moving fast towards him on either 
side of the runway. Soon these specks became 
recognisable as two motor cyclists obviously hav
ing a race in the eyes-down position. Surely they 
had seen him? Surely they would stop? No, they 
did not see him: and no, they did not stop- that 
is, until one of them had ripped a wing clean off 
our friend's near-new Jodel DR250. A headache 
for the two young servicemen's commanding officer, 
because th.ey had no right to be on the airfield. 

In these enlightened days it is unbelievable that 
people should come to grief as a _result of stalling 
and spinning into the ground, yet still it goes on. 
Part of the trouble lies in the fact that many 
modern light aircraft are reluctant to spin and, 
unless the nose is held high on the horizon, give 
only token indications of a stall-which at, say, 
2,000 ft. means little or nothing to the pilot. But 
when it happens near the ground then and only 
then do they realise how fast the ground is coming 
up to meet them. Again, many private pilots (and 
even some instructors) believe that a spin is pos
sible only after the aircraft has stalled, when in 
reality it is at this stage less likely to spin because 
the rudder has run out of steam and is incapable 
of producing enough yaw to start autorotation. 
Remember, it is yaw at low airspeeds that manu
factures spins: and a bootful of rudder applied 
some 5-lOkts above stalling speed is just about 
ideal. With most incidents in flying you get a 
second chance-i.e., the opportunity to carry out 
the correct recovery action. Now, provided the 
symptoms are recognised (and far too many pilots 
do not understand spin conditions as well as they 
should), prompt action will prevent full develop
ment with very little loss of height: and it should 
be within the capabilities of every amateur pi lot 
to recover from a stall without losing more than 
50 ft. How much height do you lose? Try a stall 
and recovery next time you fly; you may be in 
for a surprise. 

Again, there are those misjudged forced landiags 
without power. What goes wrong on the very rare 
occasions when an engine stops? There are, of 
course, a aumber of opportunities for error; poor 
choice of fie ld ; forgetting to turn off fuel and 
ignition when attempts to restart the fan have 
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failed; forgetting to trim-out al best gliding speed. 
so that height is needlessly dissipated; and-very 
important-incorrect choice of a 1,000 ft. point, 
or very often no choice at all because the value of 
a I ,OOO ft. point is not understood. 

Engine out-literally 

While on the subject of forced landings there is 
the incredible tale about the late Robin Lindsay
Neale, one-time test pilot for Boulton Paul. On 
this occasion he was delivering a new light aero
plane to a French customer for another manu
facturer. Very sensibly combining business with 
pleasure, he had with him his wife and, T believe, 
a sister-in-law and two little children. Shortly 
after crossing the Channel the aeroplane started 
to vibrate in a most violent fashion. "I think we 
have engine trouble," said the test pilot. Now this 
was the understatement of the year, because the 
engine had by now dropped out of the airframe
mountings, cowling and all - and was shortly to 
bury itself into the green fields of northern France. 
About half-way around the ensuing uninvited loop 
the two children were bundled from the rear to 
the front seat and, with the e.g. partly restored, 
Lindsay-Neale pulled off a classic forced landing 
without further damage and uadoubtedly without 
power. Here you have the case of a man who 
could cope with a situation such as this; yet some 
years later, when a pilot from South Wales had 
the prop come off an aircraft of the same type, 
his attempted forced landing reduced it to so much 
matchwood, though without, incidentally, hurting 
the pilot. 

Finally, there are the "fumble factors" like 
weakening the mixture control instead of opening 
the throttle during an overshoot (yes, this has hap
pened too!). In the incident I have in mind this 
error in itself need not have proved serious because 
there was plenty of airfield ahead. But the pilot 
spun-in while attempting to tum back, didn't recog
nise he was in a spin and therefore took no recovery 
action, then lay among the wreckage dripping in 
petrol with the ignition switched on. Happily he 
is still more or less in one piece and will no doubt 
fly again. 

These are but a few examples of accidents, some 
unavoidable but successfully countered, others due 
to incorrect procedures following an unscheduled 
incident. Bearing in mind that the element of 
surprise is so often a feature of these cases-what, 
then, is the answer? The answer is DRILLS. 
Learn them, practise them, take a pride in them 
and, above all, don't be afraid of them. __ ,,_ 
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I N Northern Queensland, a Cessna 205 had been 
chartered to pick up three passengers from a 

station property. The commercial pilot who was 
rostered to make the flight had been informed by 
his chief pilot tha t the strip was about 3,000 feet 
long with reasonably good approaches. 

After an uneventful flight, the pilot a rrived at 
the strip and his three passengers em barked. They 
p roved to be two very big men and a third man 
of mor e than average weight. With the passengers 
on board the aircraft was only 25 lb. below its 
maximum take-off weight, but although the day 
was warm with an outside air temperature of 78°F 
(25°C), the pilot did not anticipate any difficulty 
in becoming airborne in the distance he believed 
was available. 

The wind was blowing from the east at about 
five to eight knots, and after starting the engine, 
the pilot taxied to the western end of the strip, 
checking the magneto switches and the propeller 
pitch control and completing bis pre-take-off checks 
as he did so. Reaching the western end of the 
str ip, the pilot turned the aircraft around to line 
up and began the take-off from a rolling sta rt. 
Almost immediately he felt that the aircraft was 
not accelerating normally but, as the manifold 
pressure gauge, tachometer and fuel flow gauge 
were a ll ind icating normally he continued the 
take-off. Soon afterwards, the pilot realised that 
although the a ircraft's speed was still insufficient 
for take-off, it was too late to abandon the take-off 
without colliding with the fence. Because the area 
beyond the fence was clear of all obstructions for 
more than a mile, the pilot believed that provided 
he could clear the fence he could safely continue 
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The nosewheel fork was 
sheared off when. the hold
inR bolts fractu red as the 
aircraft ran into the swamp. 
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The aircraft where it came to rest after running into the swamp. T he aircraft's tracks through 
the mud can be seen leading from the firm ground in the centre of the picture. The strip is in the 

middle distance. 

in flight even if the rate of climb was poor. T he 
p ilot began selecting 20 degrees of flap to assist the 
take off and a t 60 knots with the fence approach
ing rapidly, he rotated the aircraft. Although it 
became airborne and began to climb, the main 
undercarriage struck the top strand of the wire 
fence, br eaking it and bending two fence posts. 
The impact slowed the aircraft and as the ground 
ahead was clear the pilot decided the safest course 
was to abandon the take-off. Lowering the aircraft 
back on to the ground with power, the pilot saw 
an accident was inevitable and cut the switches 
and pulled the m ixture control to idle cut-off. The 
ai rcraft continued on into soft swampy ground, 
which snapped off the nose-wheel above the fork, 
and came to rest smoothly with its nose embedded 
in the mud. The pilot switched off the fuel and the 
occupants left the aircraft. 

* * * 

During the investigation of the accident it was 
found that the actual length of the strip was only 
2,300 feet, or 700 feet shorter than the pilot had 
been led to believe. F or the existing meteorological 
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conditions and the aircraft load, the performance 
chart for the aircraft type shows a r equired d is
tance of 2,300 feet for a take-off to a height of 50 
feet. To achieve this performance however, the 
chart stipulates the use of 20 degrees of flap. 

In the case of this take-off, the pilot did not begin 
to extend the flaps until the aircraft had used well 
over half of the strip and it became obvious to 
him that there was some doubt of clearing the 
fence at the end of the strip. Later examination 
of the aircraft showed in fact that the flaps were 
extended to only eight degrees. As the pilot had 
switched off the aircraft's electrical power very 
shortly after the fence had been struck, it is very 
probable that the flaps were never more than eight 
degrees down at any time during the attempted 
take-off. 

As it turned out, there was no evidence that the 
pilot had actually consulted the performance chart 
incorporated in the aircraft's flight manual before 
commencing the take-off on which the accident 
occurred. In fact it appeared doubtful whether 
he had given very much thought at all to the con-
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ditions under which the take-off would have to be 
made. It was found after the accident that the 
pilot believed the strip to be l ,200 feet above mean 
sea level whereas it was actually 2,100 A.M.S.L. 
In view of the load which the heavy passengers 
would obviously have imposed on the a ircraft, and 
the nature of the operation from a bush strip at 
comparatively high elevation with the temperature 
standing at nearly 80°F, it is difficult to understand 
how a commercial pilot, well experienced in such 
conditions, could have adopted such a complacent 
attitude to the take-off. Wl1enever an operation is 
being conducted from a bush strip at near maxi
mum weight in high density altitude conditions, 
it is clearly sound practice to make the most of the 
available length by positioning the aircraft as close 
as possible to the downwind end of the strip and 
selecting the recommended take-off ftap setting, 
before power is applied for take-off. 

The fact that the pilot did not follow the tech
nique laid down in the aircraft's Flight Manual for 
obtaining the optimum take-off performance from 
his aircraft can only be ascribed to the fact that 

he believed the strip to be 700 feet longer than it 
actually was. As a result, he expected there would 
be more than enough length in which to complete 
a successful take off. In this, he was misled by his 
chief pilot, who must therefore bear some of the 
responsibility for the accident. It is not known 
from what source the chief pilot obtained the figure 
of 3,000 feet, but this pilot had himself landed on 
the strip and if the figure was an estimate, it was 
certainly an optimist ic one. 

ln discussing other take-off accidents of this 
type, the Digest has frequently warned pilots against 
the dangers of accepting non-expert opinion on the 
a lleged suitability of bush strips. It was never 
expected however that such words of caution should 
have to apply to advice given by chief pilots! 

Cause 
The cause of the accident was that the pilot was 

provided with incorrect information regarding the 
length of the strip. ....., 

This photograph, taken looking in the direction of take-off, shows the obstruction-free area over 
which the aircraft would have been able lo climb if it had cleared the fence . The end of the strip 
and the fence can be discemed at the bottom of the picture. The aircraft is at the edge of t}1e 

swamp near the centre of the picwre. 
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THE battered Cessna 182 shown in the photo
graph came lo rest in the manner indicated 

at the conclusion of a business flight with three 
passengers, from Jandakot, Western Australia to 
Merredin, some 130 miles to the east. Before lea v
ing Jandakot, the pilot had ascertained that the 
Merredin Shire landing area, which comprised two 
gravel strips of more than adequate length for 
operation of his a ircraft, was situated approxi
mately four and a half miles south-east of the 
town. The flight from Jandakot was uneventful 
and when the aircraft arrived over its destination, 
the pilot duly located the landing area. After 
circling the general area several times, the pilot 
decided that as no prior arrangements had been 
made to transport the party from the aerodrome 
to the town, he would look for a paddock nearer 
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the town and, if a suitable one could be found, 
land there. 

After investigating several paddocks from the 
air and finding them all unsatisfactory, the pilot 
became discouraged with his search and turned 
the aircraft back towards the Shire landing area. 
Just as he began to head in this direction however, 
he noticed a field only a mile and a half north of 
the town which appeared to be suitable for his 
purpose. He decided to make a low run over this 
field to inspect its surface and, after flying parallel 
to the proposed landing direction for the length 
of the field at 700 feet, he commenced a 180 degree 
descending turn to port intending to recover at a 
height of 20 or 30 feet and fly back over the area 
at this level. 
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The power cable embedded in the fin af the wrecked 
aircraft. 

Almost immediately the pilot had recovered from 
the turn, only 20 feet a bove ground, the aircraft 
flew into h igh tension power lines which neither 
the pilot nor his passengers had seen. There was 
a brilliant flash from the port wing and the wind
screen shattered as three wires were torn from the 
two nearest poles, 900 feet apar t. T he aircraft 
continued in flight , bu t yawed to the left and began 
to descend towards the corner of an adjacent pad
dock. As it did so, one wire slid up over the main
planes and became embedded in the fin, causing 
the nose to pitch u p sharply. 

Struggling with the controls in an effort to 
straighten the aircraft and level the wings the pilot 
app lied p0wer and managed to retain some control 
but he was unable to check the airc raft's descent. 
The engine and port wing struck the ground heavily, 
bending the wing upwards outboard of the lift 
strut, and dislodging the nose wheel. T he aircraft 
then swung around on to the starboard wing and 
tailplane. The starboard undercarriage leg was 
torn away and the a ircraft slid to a halt facing 
back the way it had come. Fortunately all four 
occupants escaped with only minor injuries, but 
the aircraft was damaged beyond repa ir. 

* * * 
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It was learned after the accident that for some 
time past the pilot had quite regularly operated 
his aircraft from paddocks, both on his family's 
property and other properties in country areas. 
Notwithstanding this experience, the standards of 
airmanship and flying tha t he displayed on this 
occasion were anyth ing but those expected of a 
responsible and appa rently mature owner-pilot. 

It was abundantly clear that the pilot had not 
studied the approaches to the boundary of the 
intended landing area while he still had sufficient 
height to do so during his initial fly-past at 700 
feet. A later examination of the site showed that 
the poles in the vicinity of the selected threshold 
were clearly visible from the air when a proper 
search was made. Instead, during his initia l 
inspection run, the p ilot apparently concentrated 
his attention only on the surface features of the 
field itself and on some trees along the far boun
dary. His action in making a descending turn from 
a height of 700 feet, anticipating a recovery at a bout 
30 feet above ground level then reduced to a mini
mum any opportunity he might have had to detect 
the obstructions in the area of the threshold. 
Manoeuvring an aircraft close to the ground 
requires a high degree of judgment and concentra 
tion at any time and no pilot can expect to be able 
to devote much attention to checking for possible 
obstructions while preoccupied with controlling an 
a ircraft in this way. In addition, in this case the 
restriction to the p ilot's vision, caused by the wing 
during the turn to p ort, would have effectively 
p revented him from studying the area along his 
intended approach path. 

It was a lso determined after the accident that, 
with the wind blowing at the time, the aircraft 
would have been affected by a down-wind com
ponent increasing to about eight knots during the 
latter stages of the turn . This factor would un
doubtedly have placed the recovery from the turn 
closer to the selected area than the pilot intended 
and further r educed any chance he might have 
had of sighting the power lines in time to avoid 
them. 

Despite the fact that the pilot's inspec tion of the 
approaches to the landing area was inadequate 
during his initial fly-past, he would have had ample 
opportunity to concentrate on looking for obstruc
tions while he was still in a position to take avoid
ing action, if he had flown a proper base leg and 
a normal descending approach to the field. It is 
d ifficult to escape the conclusion that the manner 
in which the pilot went a bout his field inspection 
was foolhardy in the circumstances, and that this 
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acciden t could have been prevented had the pilot 
observed normal standards of flying and airman
ship. 

Comment 
T he perils of "landing anywhere" have provided 

the basis for m any previous Digest articles and 
this accident contains a number of familiar lessons. 
Although in this instance the pilot went through 
"the motions" of checking for obstructions in his 
intended landing pa th, the way in which he went 
about it denied him the opportunity to conduct 
a detailed and systematic inspection, a fact which 
is only too clearly reflected in the outcome of the 
exercise. F urthermore, as it is hardly necessary to 
point out, in common with nearly all previous 
accidents of this type, the owner's permission to 
use the field as specified in AIP Section AGA-4 
and the Visual Flight Guide had not been obtained. 
Apart from the legal aspects of such a situation, 

the neglect of this requirement in itself denies a 
pilot the opportunity to obtain information that 
could conceivably prevent an accident. 

As the aircraft was being affected by an increas
ing tail-wind component during its turn back 
towards the "strip" threshold, this acciden t also 
provides a timely reminder of the hazards of low
level turns when wind conditions are other than 
l ight and variable. M ost pilots will be familiar with 
the common illusions of slipping or skidding, created 
by drift during low level turns, but it must be 
remembered that while these apparent effects are 
only optical illusions, the drift itself is very r eal. 
A lthough on th is particu lar occasion the wind was 
n ot especially strong and its effect on the radius of 
turn was probably small, pilots must take every 
care to ensure that, in winds strong enough to 
produce drift, plenty of room is available when 
turning close to the ground in the vicinity of 
obstructions or r ising ground. ~ 

A erial view of accident site showing flight path and position of power line. The pilot intended to 
make a low pass over the area immediately to the right of the fence running diagonally through the 

centre of the picture. 
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A 
REMINDER 

FOR 
I 

.A.M.E.S 

N OT in frequently, light aircraft are involved in 

minor accidents in which the propeller comes 

into contact with the ground while the engine is 

running. Such mishaps occur in most cases at air

strips a nd landing areas in the country when a 

nose-wheel type aeroplane taxis into an area of 

soft ground and the nose-wheel sinks, or when the 

nose-wheel falls into a depression in the ground 

hidden by long grass. The same sort of thing has 

of course, occurred at odd times at licensed aero

dromes, when a pliot has unwisely decided to 

take a "short cut" through an unserviceable or 

unmarked area. 

Naturally, whenever such a mishap occurs, the 

propeller becomes the focus of attention for any 

damage that might have been inflicted and some 

propeller damage nearly always results. It is 

important to remember however, that damage 

resulting from a propeller contact with the ground 

may extend far beyond that indicated by the dam

age to the propeller itself, and can involve struc

tural distress in the a irframe as well as internal 

damage to the engine. 

Fatigue Failures 

Propeller contacts with the ground have, for 

example, caused serious damage to engine mount

ings and have resulted in thrust line misalignments. 

In small engines also, accelerated fatigue failures 

of crankshafts have developed from small cracks, 

initiated by the propeller striking the ground, in 

case-hardened or plated surfaces of the crank

shaft. Cracks of this type are usually very small, 

bu t their stress concentrating effects are such that 

a fatigue fai lu re can result only a matter of several 

hours of engine time after the initiation of the 

crack. 

But engine damage likely to result from pro

peller contacts with the ground is not confined to 

the crankshaft. During a 100 hourly inspection of 

a Cessna 210, a crack was found to have developed 

adjacent to the engine breather at the front of the 

upper sect ion of the crankcase. When the engine 
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was d ismantled, extensive cracking was found to 

have developed in both halves of the crankcase 

around the housing for the front main bearing. 

It was then learned that since the engine's lp.st 

overhaul, the aircraft had been involved in two 

mishaps in which the propeller had been bent when 

it struck the ground. Although in this case no 

defects could be detected in the crankshaft when 

it was subjected to a magnetic particle inspection , 

it was quite evident that the cracking of the crank

case had resulted from shock loadings imposed by 

the propeller's several impacts with the ground. 

Another in teresting example of the effects of 

shock loadin g emerged during the investigation of 

a helicopter accident some months ago. The acci

dent had occurred when the tail rotor drive failed 

in flight. This failure was finally attributed to 

shock loading cracking and fatigue r esulting from 

the ta il rotor striking a grass tussock some time 

before the accident. Possibly the most significant 

point brought to light during this in vestigation was 

the fact that, although it was the tail rotor strike 

that initiated the damage, the light metal tail rotor 

blades had suffered no apparent damage al the 

time. 

Judgement Necessary 

Obviously it is nol possible to set out clearly 

defined rules to cover every situation in which an 

inspect ion has to be made after a propeller or 

rotor ground strike. Rather. Licensed Aircraft 

Maintenance Engineers must use their own engi

neering judgement to assess how far they should 

proceed with such inspections. But because the 

damage involved in accidents of this type is often 

far more severe than it first appears, instructions 

given in propeller, engine and airframe manuals 

should be rega rded as the minimum inspection 

requirement. 

Tt is the responsibili ty of L.A.M.E.'s lo ensure 

that inspections made after propeller ground s trikes 

are as thorough as necessary before ai rcraft are 

returned to service. 
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At Greater Cincinnatti Airport, Kentucky, U.S.A., a Convair 880 was approaching for 
a night landing in the course of a scheduled passenger flight from Los Angeles, California, to 
Boston, Massachusetts. The flight had been cleared for an ILS approach to Runway 18 and, 
after reporting over the outer marker, was cleared to land. Less than a minute later, while 
on final approach, the aircraft struck a tree some 9,350 feet short of the runway threshold. 
After colliding with several more trees, the aircraft impacted heavily with the ground and was 
destroyed by fire. All but 12 of the 82 persons on board, including the flight crew, were killed. 

The weather at the time of the accident was 
overcast with cloud base of a little over 4,000 feet 
and a surface visibility of one and a half miles in 
light snow. The temperature was 1° Centigrade 
(34 °F) and the wind was blowing from 110 degrees 
a t seven knots. The point at which the wreckage 
finally came to rest was 6,878 feet short of the 
runway and 442 feet to the right of its extended 
centre line. The aircraft had made initial impact 
with a tree at a height of 875 feet above mean sea 
level, or 15 feet below the elevation of the airport. 
At the time, the aircraft was in a stra ight and 
level attit1:1de and on the runway heading. There 
was no evidence of any pre-impact failure of the 
airframe, engines or flight controls, nor of any 
in-flight fire. The undercarriage was down and 
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locked, the flaps were extended to the 50 degree 
position and both spoilers and the landing lamps 
were retracted. The aircraft was equipped with a 
flight data recorder and a cockpit voice recorder 
and both these units were recovered from the 
wreckage in good condition. 

At the t ime of the accident , Greater Cincinnatti 
Airport's Runway 18 was 8,600 feet long and was 
equipped with high intensity runway lights. The 
approach aids normally availa ble for this runway 
consist of an JLS localiser and glide slope, outer 
and middle marker beacons, and high intensity 
approach lighting, but because of construction work 
on an extension to the approach end of the run
way, the ILS glide slope transmitter, the middle 
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marker beacon and the high intensity approach 
lights were inoperative. 

The ILS approach for Runway 18 prescribed an 
initial approach at 2,000 feet AMSL, intercepting 
the glide slope at the outer marker, four nautical 
miles from the approach end of the runway, at 
1,973 feet. The inbound heading from the outer 
marker was 180°. The standard minima for an 
ILS approach in a four-engine commercial jet air
craft, with all ground and aircraft systems opera
tional, were a 300 foot ceiling and a visibility of 
three quarters of a mile. With the glide slope, 
approach lights , and middle marker inoperative, 
as was the case in this approach, the minima were 
400 feet and one mi le. In a situation where no 
glide slope was available, the operator's flight 
procedures advised pilots to arrive over the outer 
marker with the undercarriage down, and flaps set 
at 40°, a minimum airspeed of "reference plus 1 O" 
and to start the final checklist at that point. T he 
descent was then initiated to the minimum altitude 
or the final approach "slot". The rate of descent 
in this type of approach could be higher than 
normal at the pilot's discretion and the final 
approach "slot" was defined as that point in the 
approach where the pilot determined that he could 
safely accomplish his approach and landing. 

After leaving the outer marker therefore, the 
a ircraft should have either descended to the mini
mum altitude, 1,290 feet AMSL, or the approach 
"slot". If the runway was not in sight at the 
minimum altitude, the ai rcraft should have been 
levelled off and flown the rest of the calculated 
time towards the end of the runway. If the run
way was not seen, a missed approach should have 
been made in accordance with the published pro
cedure. However if the pilot determined during: 
the descent that he was in the "slot", he should 
have extended 50° of flaps and continued to a 
landing. 

Because of the circumstances of this accident, 
a considerable amount of time and effort was 
expended in an attempt to find some evidence 
that would indicate a malfunction of the a ircraft's 
p itot static system. No evidence was found to sup
port any such theory however, and there was 
nothing to indicate that the flight instruments were 
not accurately reflecting the aircraft's operation. 

The evidence of the investigation, including that 
obtained from the flight data and cockpit voice 
recorders, indicated that the Convair's flight was 
entirely normal until some time during the descent 
into Cincinnatti. The descent from cruising alti
tude was delayed because of conflicting traffic and 
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was begun closer than normal to the destination. 
Although this should not have caused the crew 
any problem nor affected the safety of the flight, 
it did require them to conduct the descent at a 
higher than normal rate towards the initial approach 
fix. The cockpit voice record showed that the crew 
discussed the techniques they were using to increase 
the rate of descent and indicated that they were 
relaxed and operating the aircraft within its estab
lished limits. This was confirmed by the flight 
data recorder. 

The cockpit voice recorder indicated that the 
crew set and cross-checked the Cincinnatti altimeter 
setting on their altimeters. Shortly after the flight 
was transferred to the Cincinnatti Approach Con
troller, the crew checked the anti-icing equipment 
and their subsequent conversation indicated that 
they were not aware of any faults in the system. 
T hroughout this part of the descent, the first officer 
called out the appropriate warnings to the captain 
as the aircraft approached assigned altitudes and 
apparently performed all of his assigned duties 
without prompting by the captain. 

Weather conditions in the Cincinnatti area were 
such that the crew should have established visual 
contact with the ground by the time they reached 
3,000 to 4,000 feet during the descent. As the flight 
approached the final fix, approximately seven 
minutes before the accident, the crew were given 
the latest reported weather which indicated that 
the ceiling in the vicinity of the airport was 
approximately 1,000 feet and the visibility was H 
miles in snow and haze. Approximately one minute 
later they were reminded that the ILS glide slope 
was out of service, as was the middle marker 
beacon and the approach lights. The crew acknow
ledged this information and the cockpit voice 
recorder .indicated that they planned their approach 
to the proper minimum altitude, 400 feet above 
ground level, to allow for these unserviceabilities. 

From this point on the approach until passing 
over the outer marker, the fl ight data recorder 
showed that the aircraft altitudes and headings were 
in general agreement with the crew's announced 
altitudes, and the headings they were instructed to 
fly. The cockpit voice recorder also indicated that 
the aircraft was being operated normally during 
this portion of the flight, and that the proper con
figuration was established for the approach to the 
outer marker in accordance with the company's 
operating instructions. When the crew reported 
over the outer marker, they were cleared to land 
on R unway 18 and advised that the wind was 
blowing from 090° at 8 knots and the runway 
visibility was more than 6,000 feet. 
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When it reached the outer marker, the aircraft 
with undercarriage down and flaps set to 40 degrees 
was at 2,340 feet (1,450 feet above the airport 
elevation) flying at a speed of 200 knots. The first 
officer then advised the captain they had passed 
the marker and that there was no glide slope. The 
cockpit conversation recorded indicates that at this 
stage the captain might not have had the applicable 
minimum altitude of 1,290 feet AMSL fixed clearly 
in his mind for, in acknowledging the first officer's 
remarks, he began some mental arithmetic aloud 
to determine the minimum altitude indication. 
Before he completed the calculation, the first officer 
supplied the answer as "twelve ninety", which the 
captain repeated aloud. A descent was then estab
lished at 1,800 feet per minute and at an airspeed 
of 190 knots. Although the~e rates are above those 
recommended by the operator for instrument 
approaches, an examination of earlier flight records 

showed that the captain had previously exceeded 
the recommended figures when operating in visual 
conditions. 

The rate of descent was maintained and, some 
25 seconds before the initial tree impact, the flight 
engineer asked if the final check list was wanted 
and the first officer replied in the affirmative. 
According to the operator's procedures, the call 
for the final checklist should be made by the cap
tain to acknowledge that the undercarriage is down 
and locked. The flight engineer's question was 
apparently a reminder for the checklist in the 
absence of a call from the captain. 

Almost simultaneously with the first officer's 
response, and a bout 20 seconds before the first 
recorded sound of impact, the captain requested 
50 degrees of flap, the selection that is normally 
made as the aircraft intercepts the final approach 

"slot". Power was reduced at the same time and 
the rate of descent first increased to 3,000 feet per 
m inute, then decreased to 1,800 feet per minute. 
Shortly afterwards, an unidentified member of the 
crew remarked "Nothing to it!" and the final item 
on the check list was called. The a ircraft was then 
at an altitude of 1,275 feet, approximately two and 
a half miles from the end of the runway. At this 
point in the approach the a ircraft, although about 
400 feet above the elevation of the airport, would 
have been 800 feet above the Ohio R iver Valley 
that it was then crossing. Shortly before the impact 
with the first tree, the aircraft was rotated into a 
level attitude, and the rate of descent was decreas
ing. The airspeed was 191 knots and the indicated 
a ltitude was 900 feet. The initial impact with the 
tree occurred th.ree seconds later, and the captain 
exclaimed: "What's that-say, what you say, twelve 
ninety?" 

Diagram showing sequence of events during final approach a .1 reconstructed from Cockpit Voice Recorder. 

FLIGHT ENJINEER: Wont t~ final clt k list 
lst. OFFICER: You bet 

---- CENTER OF OUTER MARKER ON COCKPIT VOICE RECORDER CAPTAIN: Flops!os fifty ple<ise 
lst. OFFtcEIER: Flaps filty · FLIGHT El{;llEER?: Nothing to it 

The captain then initiated a puilup with the 
exclamation "Come on, you!" Destructive impact 
occurred about hal f a second later. 

* * * 
Throughout the approach the crew conversatio~ 

reflected a relaxed atmosphere in the cockpit until 
the last few seconds prior to impact. The crew had 
flown together enough to have established a rap
por t between the pilots and the uneventful flight 
and reported weather well above minima may 
have paved the way for complacency. Each of the 
pilots knew the other could do his job without 
being monitored and each probably felt he could 
count on that performance. 

The activities of the flight crew as reflected in 
their recorded conversation indicated that, during 
the greater part of the time between the outer 
marker and the crash, the first officer and the fl ight 

lst. ~CER: Q.K. by the marker and no ~lide s\ope _ 

FLIGHT~ OOllCER: Final check l!st 
FUljJGHT ENGllEER: L.nndin9 ge<ir 

( lst. CFFI~: Down throo green 

FLIGHT ENGINEER: Anti skid 
lst. OFFICER: Oiecks 

FLIGHT ENGINEER: Yaw 0offll0" c:l-«k O.K. 
CAPTAIN: 0.K. we gotta go down to, ah, 400 that would be, oh, twelve ninety 
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engineer were involved in accomplishing the final 
landing checklist. The captain's request for 50 
degrees of flap and the recorded sounds of the 
engines changing power were the only indications 
there were of the captain's activities during this 
period. It appears that the captain knew he was 
high at the time of the arrival over the outer 
marker, and in line with the company practice of 
getting down to the designated minimum altitude 
as soon as possible during a no-glide-slope TLS 
approach, he initiated a rate of descent higher than 
that required for a normal ILS approach. 

According to the flight data recorder, the air
speed, rate of descent and indicated altitudes dur
ing the final approach were such as to warrant 
warning calls by the first officer, but none were 
recorded. In accordance with the operator's pro
cedures for this part of an ILS approach , the first 
officer should have called "airspeed" when the 
indicated airspeed was more than 5 knots different 
from the target airspeed, called "sink rate" if the 
rate of descent exceeded 1,000 feet per minute, and 
called when 500 feet above airport elevation and 
reported no warning flags on the instruments. He 
should then have called out each 100 feet of alti
tude change below 500 feet above field elevation 
until reaching the minimum altitude (l ,290 feet 
AMSL), and called "runway in sight" or "minimums 
- no runway", as appropriate when the aircraft 
reached the prescribed minimum altitude. How
ever if the firs t officer believed that the aircraft 
was in visual conditions and the captain was u sing 
visual ground reference to make the approach, none 
of these calls would necessarily be made. It is 
thus believed that the main reason that the co-pilot 
made no calls durin g this part of the approach 
was that he felt the captain was making a satisfac
tory visua l approach. The possibility exists, how
ever, that the captain's attention was divided 
between attempting to locate the runway ahead 
of him, and flying the aircraft by partial reference 
to ground lights or other objects outside the air
craft. Had the captain been referring to his alti 
meters during the start of level off, just before 
impact he certainly would not have been asking 
for a minimum altitude verification 3 or 4 seconds 
later in the apparently rhetorical manner in wh ich 
he did. The Board believes that he was surprised 
to see his altimeter displaying an altitude far below 
his target of 1,290 feet. During this part of the 
flight the weather on the approach path would 
probably have been such as to enable the captain 
to establish visual reference to street and house 
lights in the river valley, and possibly the glow of 
lights in ttie direction of the ai rport. The "nothing 
to it'" comment recorded nine seconds before 
impact, might have been prompted by the sighting 
of these lights. 
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It was noted during the investigation, that the 
profile of this particular terrain along the approach 
path from the outer marker to the a irport may 
have provided the crew with an illusion of having 
adequate terrain clearance on their approach. The 
Ohio River Valley is approximately 400 feet lower 
than the airport mesa terrain and is separated from 
higher ground by a steeply rising unlighted hillside. 

The Board, in studying this terrain, believes 
there are two methods whereby an illusionary 
effect might be induced. At night, under lowering 
visibility conditions, it is possible that the lights 
in the r iver valley could be associated with airport 
terrain elevation and, if used for altitude refer
ence, would provide an illus ion of adequate alti
tude for terrain clearance. It is also possible, 
since there are no lights on the steeply sloping 
valley side which would provide terrain definition, 
that the lights in the valley, associated with the 
lights on the airport terrain, would provide a con
dition of a lighted up-slope terrain illusion as 
described in Boeing studies on ·Night Visual 
Approaches to Lighted Sloping Terrain. In these 
studies, it was demonstrated that• pilots making 
approaches to airports, in or adjacent to a lighted 
upsloping city, received visual cues that produced 
sensations of being much higher than their actual 
a ltitudes. 

The Board believes the pilot used the lights in 
the river valley (400 feet below the airport eleva
tion) as a visual reference to establish his final 
approach a ltitude. In this connection, the Board 
noted that there have been two previous accidents 
within ] ,OOO feet of the point where the Convair 
made initial contact with the trees. In both cases 
the aircraft were operating at night in conditions 
of limited visibility and in each case the investiga
tions indicated that the crew saw or believed they 
saw, the runway lights shortly before they crashed 
into terrain lower than the ai rport elevation. In 
this latest case, the Convair had levelled off at 
about 875 feet AMSL, 15 feet below the airport 
elevation, but 400 feet above the river valley. 

Probable Cause 

The Board determined that the probable cause 
of this accident was an a ttempt by the crew to 
conduct a night, visual, no-glide-slope approach 
during deteriorating weather conditions without 
adequate altimeter cross-reference. The approach 
was conducted using visual reference to pa rtially 
lighted irregular terrain wh ich may have been con
ducive to producing an illusionary sense of ade
quate terrain clearance. "-
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