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using Lancastnan aircraft, c 1v1han versions of the famed Lancaster 
bombers So began an operation which was to last for th irty years 

Two years after the service began, in 1949, the faithfu l but spartan 



While attempting to go around from a night 
approach to land at Bathurst, N.S.W., dur
ing a local squall, a Fokker Friendship des
cended on to the ground and slid to a stop 
extensively damaged. Both pilots and six of 
the passengers were slightly injured but the 
other 26 occupants escaped injury. 

At the time of the accident the aircraft was 
flying the return leg of a regular public 
transport service between Sydney and Orange. 
On this service, Bathurst is a scheduled port of 
call during the return flight. 

The Friendship had departed from Orange 
at 1810 hours, cruising for this very short leg at 
the lowest safe altitude of 5250 feet. Scattered 
cumulus cloud with tops to 10 OOO feet was 
forecast for the route, but there was no cloud 
beneath the aircraft and the night visibility was 
unlimited . 

Approaching Bathurst, the crew called their 
company representative at the Bathurst a irport 
terminal and were informed that the wind was 
from the north-east at about five knots and that 
the QNH was 102 1 millibars. With the lights of 
the city of Bathurst as well as the runway lights 
clearly visible, the crew commenced a visual 
descent, intending to overfly the aerodrome 
for a left hand circuit to runway 17. But when 
the captain sighted what appeared to be a light 
shower a little to the east of the runway 35 
thresho ld , he decided instead to make a left 
hand circuit to runway 35. 

The aircraft called Sydney and cancelled its 
SAR WATCH then, in smooth conditions, with 
the undercarriage and 26.5 degrees of flap ex
tended , turned on to final approach to runway 
35. No drift was evident at this stage. Shortly 
afterwards the -aircraft encountered light rain . 
As it crossed the Western Highway, some 730 
metres south of the threshold at a height of 
about 300 feet , the aircraft entered light to 
moderate turbulence, and began to drift to the 
left. 

With the aircraft's heading adjusted , the ap
proach continued. The rain increased to heavy 
and as the aircraft neared the threshold , the 
drift a lso increased, carrying the aircraft to the 
left of the runway alignment. Seeing that they 
were not in a good position for landing, the 
captain instructed the first officer, who was fly
ing the aircraft , to go around. The first officer 
pushed the power levers fully forward and ro
tated the aircraft to the normal climb attitude 
on instruments, while the captain raised the 
fl aps to the take-off position and retracted the 
undercarriage. 

In turbulence and heavy rain the aircraft 
maintained height for a short time, but then the 
airspeed decayed and the first officer was 
fo rced to lower the nose, though still maintain
ing a climbing attitude. 

Decreasing to 73 knots, the airspeed re
mained at this figure for a few seconds . Then, 
as the turbulence ceased , it rapidly increased 
to about 85 knots. But as it did so, there was a 
heavy impact from the rear of the aircraft as 
the ta il struck the ground . Almost immediately 

there was a confusion of noise and violence as 
the aircraft fell on to its belly and slid along 
the ground, tearing its way through fences. The 
starboard engine was wrenched from its 
mountings in a flash of flame, and the aircraft 
finally skidded to a halt in the darkness 
alongside a farm machinery shed, 625 metres 
from the first point of impact. 

As the passengers and crew left the wrecked 
aircraft through the emergency escape hatches, 
they found that the rain had almost ceased and 
there was only a light breeze from the south. 

* * * * * Examination of the aircraft did not reveal 
any defect or malfunction which could have 
contributed to the accident. 

The evidence of ground witnesses , 
passengers, and crew clearly indicates that at 
the time the aircraft turned on to final , the ap
proach was normal and that the weather condi
tions in the immediate vicinity of the runway 
were fine. It is also evident that, as the aircraft 
continued its approach , an intense loca lised 
meteorological disturbance, with strong winds 
and heavy rain, was moving from right to left 
across the runway threshold. At the time of the 
attempt to go around, the aircraft was travers
ing this disturbance and by the time it had 
come to rest after striking the ground it had 
passed beyond the influence of the disturbance. 

Correlation of all of the evidence, including 
that derived from the aircraft 's flight recorder , 
indicates that the effect of the disturbance fi rst 
became apparent about 52 seconds before im
pact when the aircraft was some 730 metres 
from the threshold at a height of about 300 feet 
with the airspeed fluctuating around the plan
ned target thresho ld speed of 95 knots. As the 
aircraft entered the disturbance, turbulence 
was experienced , the rain increased in inten
sity, and the aircraft began to drift to the left of 
the runway alignment, necessitating a head ing 
change of about four degrees. The descent con
tinued until 34 seconds before impact at which 
time it . is calculated the aircraft would have 
been some 125 metres short of the threshold 
with the wheels some 30 feet above the terrain. 
Seconds beforehand the airspeed had red uced 
to the minimum target threshold speed of 88 
knots. The rain then became more intense, 
gusts were encountered , and the ai rcraft 
drifted further to the left, resul ting in a head
ing correction of eight to ten degrees. The flaps 
had not been lowered more than 26.5 degrees, 
but this was consistent with the captain 's pre
rogative not to lower full fl ap at 300 feet if he 
was not assured of completing a landing. 

At this stage, the aircraft fl ew level fo r 
about 10 seconds. According to the passengers, 
there was then a substantial increase in engine 
noise, together with a noticeab le change in the 
aircraft 's attitude, and the undercarriage was 
retracted. From all the ev idence, it is con
cluded that the go-around was begun some 24 
seconds before impact from a position about 
200 metres north of the runway thresho ld and 
45 metres to the left' of the centreline at a 
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The narrow margin by which 
the Friendship avoided far 
more serious damage is evi
dent in This pic ture. 
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height of less than 50 feet. The airspeed at this 
stage was 88 to 90 knots. 

Witnesses on the ground indicated that 
when the aircraft was on short final approach, 
a strong northerly wind of30 to 40 knots began 
to blow, bringing heavy rain. However, a few 
seconds after the aircraft began to go around, 
the wind began to change and rapidly became a 
southerly of about the same intensity. It was 
calculated that the aircraft's groundspeed at 
impact was l l4 knots, and that the wind was 
blowing at that time from 144 degrees mag
netic at 40 knots, producing a tailwind compo
nent of 28 knots . Similarly, calculations indi
cate that at the time the go around was com
menced the wind was from 030 degrees mag
netic at 32 knots, providing a headwind com
ponent of 27 knots. In short , when the aircraft 
commenced to go around , it was experiencing a 
headwind component of the order of 30 knots. 
As the aircraft attempted to climb away, the 
wind fell away to almost nothing, and in the 
final seconds of the flight, was replaced by a 
tailwind component of the order of 30 knots. 

Although the crew believed that full wet 
power was being developed by the engines , the 
engine fuel trim units were found in the 60 per
cent trim-up positions during the wreckage ex
amination. It could not be determined if the 
water methanol supply, which would have 
enabled the engines to develop full wet power 
regardless of the trim settings, had been 
switched on for the go around, but the pitch 
setting of the propeller blades when they first 
struck the ground immediately after the initial 
impact suggested that the engines had been 
developing significantly less than full wet 
power. In any event, under normal flying con
ditions, the aircraft could have safely gone 
around with the engines trimmed to 60 percent 
dry power. 

Performance calculations, using rates of 
climb derived from the flight test data fo r 16.5 
degrees of fl ap and indicated airspeeds as 
flown at the time of the attempt to go around, 

indicate that, even with a wind change such as 
the aircraft encountered , it should have been 
able to sustain a safe rate of climb at either full 
wet power or at dry power with a fuel trim set
ting of 60 percent tr im-up. However, if in add i
tion to the wind change, the aircraft had en
countered a downdraught of the order of five 
metres per second wh ile using full wet power, 
or one of two and a half metres per second 
while in a 60 percent trim-up power condition , 
its rate of climb would have been negated . 

It is estimated that for a weather distur
bance to produce a down-flow of five metres 
per second , cumulus cloud would need to have 
developed to a height of 20 OOO feet. Post 
analysis of the atmospheric conditions existing 
at the time indicates that such cloud was possi
ble, and that a horizontal outflow of some 30 
knots is not inconsistent with an average down
flow of five metres per second over the ap
parent diameter of this meteorological distur
bance. It is possible therefo re that the a ircraft 
encountered a downdraught of between five 
and two and a half metres per second ; the rel a
tionship between the headwind, downdraught, 
and tailwind components varying according to 
the height of the aircraft , its location within the 
disturbance, and the engine power actual ly 
being delivered at the time. Altogether , it is 
evident that the accident resulted from the fact 
that , during the attempt to go around , the 
a ircraft's climb performance was adversely 
affected by an unpredictable encounter with a 
large change in horizontal wind component 
associated with a downdraught at a height too 
low to affect recovery. A factor contributing to 
the accident was that the land ing approach was 
continued to a very low height in rapid ly 
deteriorating cond itions. 

Though probably no more than 800 metres 
in diameter, it is reasonable to assume that -the 
heavy ra in and h a il assoc iated with the 
meteoro logical disturbance could have been 
discernible on the aircraft's weather radar had 
it been operating. But the radar , though it was 
switched to ' Standby' was not operated during 
this short flight of eight minutes from Orange 
to Bathurst. The crew had overflown this area 
only 50 minutes before in good visibility, with 
no significant cloud, and this was a reasonable 
decision . Yet with hindsight , it seems that the 
intensity of the d isturbance would have been 
more apparent to the crew on radar than was 
ev ident from the captain's visual assessment, 
limited as this was by night visibility and the 
lack of contrasting background. 

The sighting of a significant radar return 
from the disturbance might in fact have cond i
tioned the crew to a more cautious approach, 
and thus to an earlier decision to go around 
once adverse conditions were encountered . 

A detailed reporr on rhe investigation of this accident 
has been published and is available from the Australian 
Government Publishing Service, PO Box 28, Canberra, 
A.C. T., 2600. Its reference title is 'Special Investigation 
Report 76-2'. 

While landing at Broome, We stern 
Australia, in conditions of rain and low 
cloud in the early hours of the morning, a 
Fokker Fellowship over-ran the length of the 
runway and became bogged. The aircraft 
sustained minor damage but none of the 
sixty-one occupants was injured. 

* * * * * 
At the time of the inciden( the aircraft was 

operating a regular public transport flight 
from Perth to D arwin, with intermediate stops 
a t Port Hedland, Broome, Derby, and 
Kununurra. After an uneventful arr ival at Port 
Hedland , the aircraft departed for Broome at 
0240 local time with an ET A of 0322 hours. 
The terminal forecast for Broome, issued to 
the crew before departing from Perth, ind i
cated that the wind would be from 290 degrees 
at eight knots, the visibility 15 ki lometres in 
rain . Some cumulo -n imbus, cumu lus a nd 
stratus cloud was expected at I 400 to 2000 
feet. 

Twice during the fl ight from Port Hedland 
the current Broome weather report was passed 
to the aircraft. The reports gave the surface 
wind as 320 degrees at eight knots, visib ility 
reduced to eight kilometres in rain, and up to 
three OKT AS of fracto-stratus c loud at 1500 
feet. As well , the crew were given the observed 
wind at 1000 feet as 275 degrees at I O knots. 

Approaching Broome, after negotiating a 
line of thunderstorms during their descent 
from cruising level, the crew attempted a DM E 
arrival but subsequently conducted a missed 
approach after failing to gain visual contact at 
the minimum altitude of 800 feet. An NOB ap
proach was then made, as a result of which the 
crew achieved visual reference at 900 feet 
wh ile approaching the aerodrome on a head ing 
of 2 I 6 degrees magnetic . The captain then con
tinued the descent to the minimum circl ing 
alt itude of 800 feet, by which time the aircraft 
was on a left downwind leg for runway I 0, 
almost in position to turn base. At th is stage the 
aircraft encountered light rain. T he captain 
did not turn on his windscreen wiper, but the 
fir st offi cer 's wi per was operating. R a in 
repellant was not used. 

During its turn on to final approach the 
aircraft overshot the runway alignment and, at 
a height of 600-700 feet, the approach was 
abandoned . The capta in then continued a left
hand circuit and manoeuvred the aircraft for 
an approach to runway 28, the reciprocal of 
runway I 0 , but while turning final fo r 28 the 
runway lights became obscured by low cloud. 
When he rega ined sight of the runway 
thresho ld the captain judged that the a ircraft 
was too high and again abandoned his ap
proach at a height of 600-700 feet. Continuing 
the left-hand orbit of the aerodrome, the cap
tain now manoeuvred on to a left downwind 
leg for a bad weather circuit to runway 10. 

Again the ai rcraft overshot the runway 
alignment. At this stage it was flying substan
tia lly level, passing fro m below the normal 
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three-degree approach slope to a pos1t1on 
above it, and turning to the left at an estimated 
bank angle of 35 degrees. As the aircraft swung 
back towards the runway al ignment the speed 
brakes were deployed to 40 degrees and a des
cent commenced which reached a maximum 
rate of 2200 feet per minute. Once more the 
aircraft passed through the runway alignment, 
but by the time it had descended to 200 feet, 18 
seconds before touch-down and 61 O metres 
short of the threshold, it was virtually aligned 
with the runway and had intercepted the VASI 
approach slope. 

At this stage the captain increased power for 
a few seconds, which over-corrected the rate of 
descent, placing the aircraft above the V ASJ 
approach slope, and disarmed the automatic 
lift dumper circu it. The first officer im
mediately reset the circuit. For the remaining 
10 seconds of flight, the approach was stable in 
that the aircraft was a ligned with the runway 
and descending at an approach angle of three 
degrees, but its aiming point was further down 
the runway than normal. 

A firm touch-down was made and full ex
tension of the speed brake was immediately 
selected. The lift dumpers operated normally, 
and almost immediately the captain applied 
firm braking. The deceleration and feel of the 
brakes, including the anti-skid system, seemed 
normal , but about 300 metres after touch
down the captain believed that a loss of brak
ing efficiency had occurred. He and the first 
officer then applied maximum brake pedal 
pressure but this action seemed to have no ad
ditional effect on the aircraft's deceleration. 
The captain was of the opinion that normal 
deceleration was again achieved as the aircraft 
traversed the final 250 metres of the runway. 
At a speed of just over 30 knots the aircraft 
over-ran the sealed surface of the runway, tra
versed the full length of the gravel stopway and 
entered an area of soft rain-sodden ground. 
After rolling a further 36 metres, the nose of 
the aircraft ran through a wire fence, the nose 
undercarriage entered a depression and the 
aircraft came to stop in water 15 centimetres 
deep. 

* * * * * 
Damage sustained by the aircraft was minor 

but it was not possible to recover it from its 
over-run position for several d ays. The 
aircraft's brakes were immersed in water for 
two of these days, and when the aircraft was 
finally recovered it was found that one of the 
four wheel-brake assemblies was inoperative. 
The condition of the tyre did not suggest there 
had been any long-term malfunction of the 
brake unit concerned, and it was not possible 
to tell from examination of the brake assembly 
if it had been operating when the over-run oc
curred. Examination of a ll four main tyres 
revealed no evidence of tyre deterioration or 
any other condition indicative of skidding or 
aquaplaning. 

Runway I 0/28 at Broome is 1527 metres 

long with a low-strength gravel stop-way 45. 7 
metres long beyond the end of runway 10. The 
elevation of the runway I 0 threshold is 56 feet 
AMSL and the elevation of the opposite end is 
22 feet , producing an overall downslope of 0. 7 
percent. The T-Y ASIS installed on runway I 0, 
positioned to an aiming point 305 metres in
side the threshold , delineates an approach 
slope of three degrees. 

The general weather conditions encountered 
at Broome, with the exception of the c loud 
base, were essentially as forecast prior to the 
departure of the aircraft from Perth, and as 
reported in the observations passed to the crew 
during the flight. The actual cloud base en
countered was about 900 feet, o r some 600 feet 
lower than forecast. The surface wind velocity 
at the time of the landing was 270 degrees at 
seven knots. 

Rain had been falling throughout the night 
at Broome, and had become heavy at about 
0135 hours. The heavy rain had then lasted un
til eight minutes before the aircraft touched 
down. The rainfall for the two hours preceding 
the aircraft 's arrival was later measured at 52 
millimetres. 

A company traffic officer had inspected the 
runway in a motor vehicle about 15 minutes 
before the aircraft's arrival in the circuit area. 
While doing so, he had noticed a wide flow of 
water which he estimated to be two and a half 
to six centimetres deep covering some 150 
metres of runway about 1 OOO metres in from 
the runway I 0 threshold. As well, particularly 
on the eastern or lower half of the runway, 
there were small areas of water up to one and a 
ha lf centimetres deep. Water was flowing off 
the runway over its entire length. The water 
had not impeded the traffic officer's vehicle 
and its presence was not reported to the crew of 
the aircraft. 

The aircraft 's maximum permissible gross 
weight for landing was 26 761 kg and it was 
calculated that the landing weight at Broome 
was 26 346 kg. The centre of gravity was with
in the permissible limits. 

Landing performance information available 
to the crew indicated that, in ca lm conditions, 
a runway length of 1262 metres was required. 
If landing with a seven knot tailwind compo
nent, 1387 metres would be required. The ac
tual effective operational length available for a 
landing was 1527 metres on runway 10 and 
1694 metres on runway 28. 

The target threshold speed computed for the 
landing at Broome was 119 knots, with the 
desired approach speed 124 knots. Using nor
mal landing technique, touch-down could have 
been expected at 1 15 knots. 

The Fellowship's flight data recorder indi
cated that the a ircraft crossed the runway 
threshold at an altitude of approximately 140 
feet (a wheel height of about 80 feet) , and 
followed a descent path slightly above, but 
parallel to the normal three degree approach 
slope. Throughout the approach, the indicated 
airspeed varied around 130 knots, but there 

was an excursion to 139 knots 45 seconds 
before touch-down . T he airspeed recorded 
over the runway threshold was 131 knots, 
which decreased to 1 15 knots at touch-down . 

* * * * * 
In view of the surface wind forecast for 

Broome, the weather reports passed to the 
aircraft in flight , and the actual wind condi
tions at the time of the landing, it needs to be 
asked why the captain chose to land downwind 
on runway I 0, and what effect this had on the 
outcome of the landing. 

It is unlikely that the crew could have 
sighted the illuminated wind-sock while pre
paring to land but the captain said he had been 
informed on the company frequency at Broome 
that the wind was calm. In any case there is no 
specific operational limitation to landing an 
F-28 with a tailwind component of up to I O 
knots, and it might be significant that neither 
the forecast surface wind nor any of the obser
vat ions received whilst en route reported a sur
face wind in excess of I 0 knots. For the condi
tions of the landing, including the seven knot 
tailwind component, the runway length re
quired was 1387 metres, 140 metres less than 
the length available. Thus, in isolation, the ex
isting wind velocity did not preclude a landing 
on runway I 0. 

Though the cloud base at Broome was lower 
than forecast , it still permitted an instrument 
approach to the minimum night altitude of 800 
feet. The first and second landing approaches 
were abandoned because of difficulty in posi
tioning the aircraft. The third attempt was then 
initially unstable in that the aircraft twice 
overshot the runway alignment while being 
manoeuvred on to final approach and at the 
same time reached a point substantially above 
the three degree approach slope delineated by 
the T-Y ASIS. To correct this, a rate of descent 
of 2200 feet per minute was established. By 
contrast, the operator prescribes a maximum 
descent rate of 1 OOO feet per minute when the 
aircraft is less than 1500 feet above the ground. 

For the final I 0 seconds of flight , the 
aircraft's approach had been stabilised but the 
aiming point of the approach was further down 
the runway than normal and the airspeed some 
seven knots higher than desired. This excess 
speed was not corrected as the aircraft ap
proached the threshold. 

Although the crew were not specifically ad
vised that heavy rain had been fal ling at 
Broome for two hours before the landing, the 
weather reports passed to them in flight were 
each indicative of moderate to heavy rain. By 
the time the aircraft became visual in the cir
cuit area however, the rain had abated to light 
and, as the results of the runway inspection 
were not passed to the crew, they might not 
have been aware that there was water on the 
runway. Nevertheless, from the information 
available to them it would have been obvious 
that they were landing on a runway which was 
at least thoroughly wet. 

Despite the crew's impressions to the cont
rary, analysis of the flight data record from the 
point of touch-down throughout the landing 
roll indicated that the aircraft's rate of 
deceleration was sustained and uniform , and 
close to the rate normal ly achieved . This was 
supported by the fact that the aircraft's tyres 
showed no evidence of aquaplaning, nor were 
any marks characteristic of aquaplaning found 
on the runway. 

One of the premises on which the 'required 
runway length' is based is that the aircraft will 
cross the threshold at a wheel height of 50 feet 
and at a speed equal to 1 .3 times the power-off 
stalling speed ( 1.3 Vs). This will produce a 
touch -down 305-457 metres beyond the 
threshold but in this case the aircraft overflew 
the normal touch-cfown zone by 176 metres. 
The runway length available was on ly 140 
metres in excess of that required, so that if all 
other tolerances incorporated in the 'required 
runway length' were utilised to their maximum 
limits, it could be expected that the aircraft 
would have overrun the available distance by 

The flooded area in which the 
Fellowship came to rest. The 
aircraft was in the process of 
being recovered when this 
picture was taken. 
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36 metres. Nevertheless, it is considered that 
the touch-down point a lone was not an ex
clusive factor. Rather, in this incident, there 
was an accumul at ion of factors, each requiring 
addition al runway length, and each placing the 
aircraft near the maximum limit of the safety 
margins allowed. For example, if the effect of 
one brake being inoperative is introduced, then 
the aircraft came to rest only 94.5 metres 
beyond the land ing distance required . 

proach to this wet runway. 

Part of the problem which led to the landing 
approach being initially unstable was undoub
tedly the fact that the tail wind component had 
not been recognised or compensated for by the 
crew. Their earlier difficulties in positioning 
the aircraft fo r an approach to runway 1 O, 
together with the wind information which had 
been provided to them a number of times, 
should have alerted the crew to the need fo r 
care in establishing a correct and stable ap-

It has not been possible to precisely deter
mine the effects of each variation from op
timum procedure on runway distance, but it is 
considered that the ' land ing distance required' 
was exceeded by 222 metres, because of the 
cumulative erosion of th e safety factors applied 
to the various areas of a ircraft landing perfor
mance. This was possibly compounded by one 
of the four wheel brakes being inoperative dur
ing the landing. Nevertheless, a major factor in 
the initiatio n of this chain of events, was that 
the pilot-in-command persisted with the land
ing from an unstable approach. 

A detailed report on the investiga tion of this incident 
has been published, and is available from the Australian 
Government Publishing Service, PO Box 28, Canberra, 
A.G. T. 2600. Its reference title is 'Special Investigation 
Report 75- 1'. 
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THEAE"S NOSU8SmvTE FDA OV,EAFlVING THE 
FIELD •ESPEaAU.Ytf ITlS UHFAMlUAl!.I 

From comments we have received , 
some readers have interpreted the 
standard circuit area d iagram in the 
centre-spread of Av iation Safety 
Digest No. 97 as a mandatory require
ment for a ll non-controlled aero
dromes. 

Like other safety education infor
mat ion pu b li s hed in th e Digest 
however, the diagram is purely ad
visory, reflecting good operationa l 
practice taught by flying schoo ls. 
Heights and speeds set out in the 
d iagram, while mandatory fo r aero
dromes in secondary control zones, 
are not a requirement at non-con
trolled aerodromes and may be varied 
acco rding t o c ircumstances and 
a ircraft operational considerations. 

The operating characteristics of 
some aircraft, particularly larger and 
higher performance types, are often in
compatible wi th the procedures in 
common use by light aircraft pilots. 
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For this reason, it is not possible to 
specify precise circuit procedures for 
non-controlled aerodromes that are 
suitable fo r all a ircraft types. 

In secondary contro l zones, aircraft 
may enter the circuit by overflying at 
1500 feet QNH or they may enter at 
circuit height, remaining outside the 
traffic pattern until the upwind , 
crosswind or downwind leg of the cir
cu it can be j oined . Unless otherwise 
authorised by ATC, pi lots are re
quired to fly at least three legs of the 
circuit, and be established on the 
downwind leg at circuit height before 
passing the upwind end of the runway 
in use. All turns made in secondary 
control zones must of course be made 
in the circuit di rect ion. 

At no n-controlled aerodromes , 
aircraft may overfly or join the circuit 
on the upwind, crosswind or down
wind legs and may make a right turn to 
jo in a left downwind, or vice versa. 

CllCllT 
1111 
PllCEllll 

When conditions are less tha n 
VMC at a non-controlled aerodrome, 
IFR aircraft which have co mpleted an 
instrument approach or a DME ar
rival are permitted to make a straight
in approach or to enter final from a 
left or right base. In situations where 
the weather at a non-controlled aero
drome is fluctuating about the VMC 
minima, therefore, the adoption of 
these procedures could conflict with 
those being flown by VFR aircraft. In 
these ci r cum stances , in creased 
vigilance for other traffic by both IFR 
and VFR pilots is particula rly necess
ary. 

Irrespective of the a lternative cir
cuit joining procedures permitted for 
VFR a ircraft, it is considered sound 
o perat ional prac ti ce t o overfl y, 
especia lly if the pilot is unfamiliar 
with the aerodrome. 

All these procedures are set out in 
detail in both VFG and AIP. 

GLIDER LOSES PILOT.I , 

The pilot of a Standard Cirrus gl ider, 
flying at about 3000 feet south of 
Waikerie aerodrome, was adj usting 
the gl ider 's e lectron ic variometer
computer when he oropped a small 
screwd river. 

With his safety harness loosened , 
his attempts to retrieve th e screw
driver from underneath his ·seat were 
unsuccessful. The pilot therefore tr im 
med the glider for straight and level 
flight at 45 knots, undid the harness 
and after sea rching for about five se
conds, picked up the screwdriver from 
the floo r just fo rward of the cockpit 
rear bulkhead . 

The pilot then sat back in his seat 
and using both hands sta rted to 
refasten the harness. He had the lower 
left strap in place and the two shoulder 
straps o n the pin and, with the lower 
right strap in his other hand , was about 
to complete the connection when tur
bulence deflected the port wing up and 
the nose suddenly pitched down . 

Trying desperately to hold the har
ness together against the negative 'g', 
the pilot caught a fleeting gl impse of 
a rticles from the gl ider's side pockets 
risi ng and co ll ecting aga inst the 
canopy. Then he lost his gri p on the 
harness and the next moment fo und 

1, __ 

himsel f be ing hurl ed in to space 
through the glider 's canopy. 

The pilot was wearing a Slimpak 
parachute and , as he fel 1 clear, he 
began search ing for the D-ring. At first 
he looked in the wrong p lace and it 
was only after he had fa llen fo r a few 
seconds th at he realised his mistake 
and was finally able to grasp the D
ring and pu ll it. At about 700 feet, 
wi th th e p a r ach u t e n ow full y 
deployed, he looked up to see the 
glider circling overhead in an inverted 
turn. The glider circled him once more 
before crashing upside down. The 
pilot landed within I 0 metres of the 
wreck ed g l id er - w itho u t the 
parachute's D-ring but sti l l clutch ing 
the offending screwdriver! 

* * * * * This accident spotlights the poten-
tia l danger of undo ing a safety ha rness 
in fl ight, and its lesson applies just as 
much to light aircraft pilots as to 
glider pilots. Even loosening a safety 
harness can be hazardous fo r, in unex
pected turbulence, a pilot could be 
seriously hurt o r even knocked un
conscious if he hit his head on the 
cabin roof. 

In th is instance, the pilot was cer
tainly faced with a d ilemm a'. He had a 

loose article in the cockpit - a 
screwdriver - quite capable of jam 
ming the co ntro l linkage, and he was 
understandably anxious to retrieve it. 
However, as this accident proves, a 
lone pilot with his safety harness un
done is in an extremely v·ulnerable 
situation. 

The circumstances of the accident 
a lso contain another im portant safety 
lesson - the obvious need for pilots to 
be fa mi lia r wi th their emergency 
equipment to the po int where its 
operation virtually becomes a refl ex 
action and does not require time to 
stop and think. 

This phil osophy of course applies to 
all emergency situations, but probabl y 
nowhere is it more critical than when 
using a pa rachute. In this accident, the 
time the pilot spent looking for the D
ring - though only a few moments -
could well have proved fata l had the 
upset happened only a few hund red 
feet lower . 

As it turned out, though damage to 
the Cirrus glid er was extensive, it was 
less than it might have been in an acci
dent of this sort and the glider was 
subsequently repaired. The other con
sequences seem to have been confined 
to the pilot's pr ide! -..- _ 
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Careful and thorough flight preparation, and the constant monitoring of in-flight progress, 
are vital to the safe operation of any aircraft. Yet, as we have seen so many times before, 
they also tend to be among the most neglected of a pilot's responsibilities! Fl!ght planning 
often seems to be regarded (and not always by the inexperienced) as so much unnecessary 
formality to be got through with an absolute minimum of effort before one can set off on the 
flight itself. In the air, any carelessness in checking flight progress can have disastrous 
consequences. Just how true this can be is well illustrated in an accident that occurred 
recently in South Australia. 

* * * * * 
A pilot was to conduct a charter flight for a 

charter and flying training organisation based 
in South Australia. The pilot, who was 26, had 
gained his commercial licence only ni.ne weeks 
before, and this was his first long-distance 
charter, a sight-seeing tour carrying two 
passengers from Casterton, Victoria, to Ayers 
Rock in the Northern Territory. 

The aircraft to be used , a Cessna 182, was 
based at Mount Gam bier and the pilot arrived 
at the aerodrome early in the morning to pre
pare for the flight. He completed a flight p lan 
showing he would be operating VFR below 
5000 feet , using full position reporting pro
cedures. The aircraft's fuel tanks had been 
fit led to capacity, and the pilot gave its total 
endurance on the flight plan as 360 minutes. 
The estimated time interval between Mt. Gam
bier and Leigh Creek, where he planned to 
refuel , was shown as 254 minutes . 

At 0848 hours Central Standard Time, the 
pilot took off from Mt. Gambier, arriving at 
Casterton to pick up his passengers 15 minutes 
later. The aircraft finally departed for Leigh 
Creek at 0920 hours. 

At first, the pilot climbed to 2500 feet and, 
levelling off below cloud , he leaned the mix
ture using the a ircraft's exhaust gas tem
perature gauge. After he passed Lameroo, the 
cloud base lifted and , without increasing 
power, he climbed to 3500 feet where he ad
justed the mixture setting again. 

On reaching Waikerie, his next reporting 
point, he discovered he was losing time, even 

though he was on track. Later, at 1240 hours, 
when he repo rted abeam Yunta, he was 37 
minutes behind his flight-p lanned estimate for 
this position. By this time, both the aircraft's 
fuel gauges were reading between a quarter and 
a half. full but, though the pilot began to be 
concerned that his fuel consumption was 
greater than planned, he still believed he had 
sufficient fuel to reach Leigh Creek. 

The pilot next reported at 1340 hours over 
Oraparinna homestead in the Flinders Ranges, 
some 57 nautica l miles south of Leigh Creek. 
By now, the aircraft was 49 minutes behind its 
flight plan ET A, and the fuel gauges were each 
showing less than a quarter full. In fact just 
before reaching Oraparinna, the pilot had 
selected the starboard fuc:;l tank with the inten
tion of running it dry. Yet despite his increas
ing anxiety over the aircraft's fuel state, the 
pilot gave no indication in his position report 
that the operation was other than normal. 

Not long after passing Oraparinna, the 
engine misfired , indicating the starboard tank 
was dry , and the pilot selected the port tank. 
After a few minutes he momentari ly re
selected the starboard tank again, to ensure it 
was empty, then switched back to the port tank. 

Only at this stage, with the aircraft wel l into 
the rugged and inhospitable terrain of the Flin
ders R anges, did the pilot accept he would not 
be able to reach Leigh Creek. Soon afterwards, 
he caught sight of a homestead and called 
Leigh Creek to advise that he suspected fu el 
starvation and that he would be making a pre-

cautionary landing near the homestead . He 
also requested that his SAR WATCH be can
cel led . Instead, the flight service officer on 
duty declared the Alert Phase of search and 
rescue procedures, and asked the pilot to 
report after landing. 

Deciding he would have to put the aircraft 
down on the access road to the homestead , the 
pilot began a descent. He then saw the terrain 
was not as good as it had appeared at altitude 
and that his intended landing area was in 
rea lity a rough, narrow track. Believing he now 
had no choice but to continue the approach, he 
selected the straightest stretch of track , made 
an approach and touched down. But as he was 
doing so, he saw the surface was totally un
suitable and applied power. Further along the 
track he made another attempt to land but 
again found it impossible. As he was going 
around from this second attempt, during a 
climbing turn to port, the engine misfired once, 
then stopped. 

At this stage the aircraft was only 250 feet 
above rough, undulating ground and the pilot 
was faced with an immediate forced landing. 
Continuing the turn to align the aircraft into 
wind, the pilot touched down on stony, rising 
ground at an oblique angle to a low ridge. 
Almost immediately the aircraft struck an out
crop of rock, the nose dug in, and the aircraft 
somersaulted on to its back and came to a stop, 
damaged beyond repair. 

The three occupants suffered only minor in
juries, and were able to vacate the aircraft 
quickly. The pilot 's ankles had been bruised 
however, making it painful for him to walk, so 
both passengers went off to summon help from 
the nearby homestead. 

* * * * * 
When the wreckage of the aircraft was ex

amined, the fuel system was found to contain 
less than the normal quantity of unusab le fuel. 
No leaks or defects were discovered in the fuel 

system, and all tests indicated that the engine 
had stopped because of fuel exhaustion. 

The flight plan was checked and was found 
to contain numerous errors and inconsisten
cies. The pilot said he had planned the flight 
using a fu el consumption rate of 50 litres per 
hour, the figure used by the operator. The total 
endurance of 360 minutes shown on the flight 
plan was indeed correct for this rate and the 
aircraft's usable fuel capacity of 300 litres. But 
his other fuel requirement calculations for 
cruise, and for fixed and variable reserves, 
were confused and inaccurate. On the flight 
plan , he had shown endurance in terms of both 
time intervals and fuel quantities but when his 
calculations were checked, it was found he had 
used consumption rates which appeared to 
vary randomly between 43 and 57.5 litres per 
hour. 

During the subsequent technical examina-
tion of the engine instruments, it was found 
that, while the manifold pressure gauge was ac
curate, the tachometer was under-reading. At 
2350 RPM , the cruise setting used o n the 
flight , the actual RPM would have been 2440. 
The total flight time before the fuel was ex
hausted was 308 minutes. Using this time inter
val and taking into account the fuel used dur
ing the take-offs and climbs, it was calculated 
that the fuel consumption rate actually 
achieved in cruising flight was 56 litres per 
hour. This was slightly more than the figure of 
53 litres per hour which can be calculated from 
the aircraft owner's manual for the cruising 
altitude and actual engine power used , and 
higher again than the 50 litres per hour the 
pilot had used in his endurance calculations. 

Quite apart from the fuel calculations 
however , there were significant errors in the 
pilot 's basic flight planning. The re levant area 
forecasts indicated that a cold front lay to the 
west, virtually parallel to his track. Winds 
ahead of the front were north-westerly, which 
meant that the aircraft would have been flying 



The rock-strewn nature of 
the terrain and the severe 
damage ro the aircraft are 
evident in this picture. 
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directly into a 30 knot headwind. Behind the 
front, the wind was blowing at about r ight 
angles to the a ircraft 's track, and might even 
have produced a very small tail-wind compo
nent. The front was moving east but, from the 
information contained in the forecasts, it 
should have been apparent to the pilot that the 
front would sti ll have been to the west of his 
track at the time he expected to reach Leigh 
Creek. Yet the pilot planned most of the flight 
using the winds as forecast for behind the front 
though, of course, his actual flight conditions 
were those th at existed ahead of the front. Had 
the pilot used the correct winds, the planned 
time interval to Leigh Creek would have been 
about 307 minutes at an average ground speed 
of 95 knots - a figure close to the speed ac
tually achieved by the aircraft en route. Based 
o n this estimated time interval , even at the op
timistic fuel consumption rate of 50 litres per 
hour which the pilot used to calculate the 
aircraft 's tota l endurance, the quantity of fu el 
r equired , in c luding fixed a nd var iab le 
reserves, would have been 337 litres, some 37 
litres mo re than the aircraft 's tota l fue l 
capacity! 

The pilot's er rors did not cease once the 
aircraft left the ground. At first, th e a ircraft 
maintained its flight planned time intervals 
reasonably closely but , after it had been in the 
air about two and a ha lf hours, the pilot 
realised he was considerably behind time and 
ca lculated his ground speed to be only 85 
knots. Another check a short time later showed 
it to be about 100 knots, but it was not until he 
reached Yunta, still some 140 miles short of 
his destination , that he began to be concerned 
about the apparent high rate of fuel consump
tion . Yet , instead of using an accurate 
groundspeed to calculate a revised time inter
val for the remainder of the flight , the pilot 
decided solely on the basis of comparing the 
elapsed flight time with his planned endurance, 
that he had sufficient fue l to continue to his 

destination. Had he calculated a new ET A it 
would have been obvious that he could not 
possibly reach Leigh Creek and that an im
mediate diversion fo r fu el was essential. Port 
Pirie aerodrome, clea rly marked on the World 
Aeronautical Chart, lay only 70 naut ical mi les 
to the west and at that stage was within the 
aircraft's range. 

Despite his misgivings, the pi lot apparently 
did not consider dev iating from his flight pl an
ned track and instead continued on over the 
remote, higher r idges of the Flinders R:!nges. 
At no stage did he communicate his concern 
about the low fuel state to Leigh Creek, even 
when the starboard tank ran dry. Had he done 
so, there were several airstrips in the vicinity to 
which he could have been given directions. In 
'pressing on', it seems that the pil ot had a great 
reluctance to accept that the situation was 
becoming critical. For even if he had simply 
maintained a ltitude and headed west only five 
to eight nautical mi les, the a ircraft would have 
been clear of the ranges and over flat , open 
country far more suitable for a precautionary 
o r forced land ing. As it was, when all fuel was 
finally exhausted, luck al"ne was on the pilot's 
side and a lthough the aircraft was 'written off, 
the consequences so fa r as the occupants were 
concerned were far less severe than they could 
have been. 

* * * * * 
Certainly, in planning this fl ight, the pilot 

made significant errors both in his fuel calcul a
tions and in the application of wind effect. Yet 
those errors, serious in themselves, need not 
have resulted in an accid ent at all had the pilot 
properly monitored th e o perat io n of the 
aircraft as th e flight progressed . 

Despite the most meticulo us pre-flight pre
paration, a flight will rarely proceed exactly as 
planned. Depend ing on the type of exercise 
being cond ucted, the rate of fuel consumption 
in any aircraft can vary over a wide range. 
Similarly, a pi lot would be for tunate indeed if 
the winds encountered on a long navigational 
flight were precisely as forecast. In this par
ticu lar instance, the aircraft's lower than nor
mal ground speed and the d iminishing fuel 
reserves were obvious in flight and were recog
nised by the pi lot. But these warning signs went 
unheeded and , by the time it shou ld have been 
obvious that the ai rcraft could not possibly 
have reached its planned destination, it was too 
late to divert to a suitable aerod rome fo r fuel. 

Sound plann ing and the application of 
establ ished principles will generally more than 
provide for the great variety of conditions and 
circumstances co nstantly encountered in 
operating an a ircraft. By being prepared for 
such contingencies, a pilot should be able to 
take timely act ion to avoid an accident, ra ther 
than hopefully persisting with a situation to the 
point where a safe alternative course of action 
is no longer possible. 

1 

DRIVEN TO 
DISTRACT/ON? 
The consequences of interruptions during vital checks and drills have been 
discussed many times in past issues of the Digest, and are recognised by 
most pilots. Yet no matter how careful or experienced a pilot might be, it is 
only too easy to fall victim to this most insidious of hazards. Another varia
tion on this familiar theme is described in the following contribution from 
the captain of a jet airliner operating an international passenger flight. 

* * * * * 
We h ad been c leared fo r a 

YOR/ILS approach into an qverseas 
a irport. Because of mountainous ter
rain nearby, the published jet pro
cedure for the runway in use required 
the aircraft to make an initial ap
proach at 7000 feet. It was then to 
track outbound on a specified VOR 
radial while descending to 2700 feet , 
and fina lly turn through 180 degrees 
to intercept the ILS. Radio-navigation 
aids associated with the ILS included 
two locators, marker beacons, and a 
missed -approach locator aligned with 
the extended runway centre line, and 
situated some one and a half miles 
from the airport. The locato rs 
transm itted their identification codes 
every 12 seconds and the I LS was 
Category 1, with a min imum altitude 
of 200 feet . 

We commenced the approach in 
IMC, with the tower controller report
ing moderate to heavy rain and a 
visibility of 2000 metres. At 10 DME 
we intercepted the loca liser and, as the 
gl ide slope need le came a live, the un
dercarriage was selected down. Both 
the first officer and I checked that we 
had ' three greens' and , as we inter
cepted the glide slope, full flap was 
also selected and the speed stabi lised 
at 120 knots. 

After we had passed the outer loca
tor, the first officer re-selected one 
ADF to the missed approach locator, 
and spent a few seconds attempting to 
identify it aurally. About this time, the 
tower controller passed additional 
wea ther information to us, his 
transmission momentarily drowning 
out the rather weak locator signal. 

At 1200 feet on the approach, we 
encountered heavy rain and I switched 
the windscreen wipers to high speed. A 
few seconds later, the ra in ceased and 
the wipers began scraping dry glass. 
Because of strong drift from the right , 

I was concentrating all my attention 
on tracking the localiser centre line 
and I asked the first officer to turn off 
my wiper switch, as on the captain's 
side it is in an awkward position to 
operate. 

As we descended through 900 feet, 
we again entered moderate to heavy 
rain, and I cal led for wipers on again, 
as well as rain repellent. Just at this 
moment, the tower controller began to 
talk loudly about the wind strength 
and direction - reading out these 
figures every 15 seconds or so. I was 
about to tell the first officer to get final 
land ing clearance as quickly as possi
ble, when the controller began to issue 
lengthy missed approach instructions 
(which in any case were the same as 
those on the ILS approach chart), and 
concluded with a clearance to land, 
shortly before we reached 300 feet -
still in IMC! At the minimum altitude 
however, we sighted the runway end 
indicator lights and completed the 
landing, though still in quite heavy 
rain. 

As we slowed to taxi-ing speed , I 
took the custom ary deep breath and 
asked the fi rst officer to read the after
land ing checklist. There was a mo
ment's silence, and then he replied: 
'You won't believe this, but guess what 
we have forgotten to do?' I thought for 
a few moments and mentioned some
th ing about possibly having forgotten 
the Customs papers. The first officer 
said: 'No - but we didn't do the 
before landing check list'' and there, 
upright on the coaming, was the 
before-l and ing slide check list with all 
items - including undercarriage, hy
draulics, lift dumpers - still un
covered . . . 

Fortunately, our company uses the 
'scan' method of cockpit checks which 
means that the necessary vital actions 
are carried out as required and then 

confirmed by reference to the slide 
check list. As it is standard company 
procedure to lower the undercarri age 
at the point where the glide slope 
needle comes alive, then to select full 
flap as the glide slope itself is inter
cepted , we had actually done all the 
drills correctly, but had not confirmed 
them by using the checklist. 

In retrospect, I believe our omis
sion to use the checklist was caused by 
a series of distractions - none of 
which in themselves were sufficient to 
cause this sort of problem but, when 
added together, were enough to result 
in even an experienced crew being 
caught out. Perhaps the main distrac
tions were the controller transmitting 
too much information at a critical 
stage of the approach, and then add ing 
a request for us to call when approach
ing the middle marker for final land
ing clearance. 

I t is surprising how often unwanted 
radio calls on busy airways interfere 
with communication between the crew. 
In order to pass instructions to other 
crew members, pilots are forced either 
to quickly lower volume levels, or 
even to momentari ly switch off a 
receiver - and most of us know how 
embarrassing it can be to forget to turn 
it back on again! 

Some military aircraft I have flown 
are fitted with a spring loaded radio 
muting switch that can be used to pro
vide a 'breathing space' in background 
chatter in order to carry out vital 
cockpit challenge-response drills .. I 
believe these switches are an important 
safety feature and feel that, in the c ir
cumstances of this particular incident, 
a facility of this sort would have 
helped avoid a potentially dangerous 
situation. 

COMMENT 
We thank the pilot for his frank and 

informative contribution. In regard to 
the switching off of a radio receiver in 
these circumstances, the Departmental 
philosophy is that communication 
capability must be maintained at all 
times. 
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'WEVE HllD II CRASH ON THE MOUNTAIN 
It was early on a Saturday morning. A Beech 
Baron, on an IFR charter flight from Sydney to 
Grafton, NSW, had just broken out on top of 
dense cloud and levelled off at 9000 feet. 
Beneath the aircraft the cloud now formed an 
unbroken sea of white to the horizon. 

Although radio transmissions from Sydney 
Flight Service and from other aircraft were 
being received at a normal level, the co-pilot 
suddenly reached forward and turned up the 
volume of the radio receiver to full. Im
mediately, a voice came from the speaker, call
ing rapidly: 'Mayday Mayday Mayday!' Then 
silence. After checking with his co-pilot thathe 
had heard the message correctly, the pilot in 
command picked up the microphone and asked 

the aircraft in distress to identify itself. There 
was no reply. Concerned, the pilot cal led 
Sydney Flight Service and asked if they had 
monitored the call. 

Sydney had not heard the call , nor had any 
other a ircraft listen ing. However, Sydney 
began calling all aircraft known to be in the 
area where the Baron picked up the cat I, asking 
each one to confirm that its operations were 
normal. AJl the aircraft replied - except one. 

The missing a ircraft was a PA28 that had 
left Scone on a flight to Mount Isa via 
Charleville about twenty minutes before. After 
trying unsuccessfu lly fo r some minutes to con
tact this aircraft or to determine its position, 
Sydney Flight Service declared an Uncertainty 
Phase. 

* * * '* * 
The pilot of the PA28 was a professional 

engineer, whose business was in Newcastle. 
Some tim e prior to the flight, he had, in his 
professional capacity, been in contact with a 
mining company based at Mount Isa. The com
pany had discussed with him their urgent need 
for some mechanical parts, which were essen
tial to their operation. These parts were drum 
scrubber wheels, large sol id rubber wheels on a 
heavy metal hub, measuring about half a metre 
in diameter. The engineer had a rranged to 
have the wheels manufactured in Newcastle, 
and because of the urgent need for them, had 
offered to fly them to Mount Isa himself. He 

J 

i 
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held a private pilot licence, and had gained 
about 200 hours experience. He also saw the 
delivery flight as an opportunity to take his 
wife and their two young children for a trip . 

For the flight the pilot arranged to hire a 
PA28. At the time, though usually based at 
Cessnock, the aircraft was at Scone aerodrome. 
The pilot had originally intended to take the 
wheels to Scone by car, load them into the 
aircraft, and then fly back to Cessnock to pick 
up his family before departing for Mount Isa. 
However, he was advised by th~ local flying 
school to proceed to Mount Isa di rectly from 
Scone, so as to avoid any doubtful weather 
along the coast. The weather in the area had in 
fact , been cloudy and rainy for about a week. 

The pilot had taken delivery of the three 
drum scrubber wheels the day before the flight, 
and he and a friend then drove to Cessnock to 
pick up the aircraft's flight manual to check its 
load capacity. The drum scrubber wheels each 
weighed over sixty kilograms, and the pi lot 
was apparently concerned about the a ircraft's 
capabi lity to carry the load with his family on 
board. On checking the manual and making 
some calculat ions, the pilot satisfied himself 
that the aircraft , when loaded, would not ex
ceed its maximum take-off weight, t hough it 
would be near it . Later that day, he rang the 
Bankstown meteorological office to arrange 
for a forecast to be available to him at 0400 
hours the fo llowing morning. 

Early next morning, as arranged, the pilot 
rang Bankstown for the forecast. The forecast 
predicted broken stratus cloud with a base at 
I 500 feet, and broken cumulus with a base of 
2000 feet in the area south of the Liverpool 

, 



The hillside on which the 
Cherokee crashed, looking 
back along the approach 
path. The swathe which the 
a frcra ft cut through the 
foliage is in the centre of the 
picture. 
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Range, but that beyond this range, the weather 
should markedly improve. The Liverpool 
Range lies some 15 nautical miles no rth of 
Scone, rising in places to over 4000 feet and if 
the weather was as forecast there would be no 
chance of finding a pass through the range. The 
pilot therefore planned to track westwards to 
Coolah, and from th e r e no rth- west to 
Coonabarabran. Once past Coo lah , th e 
weather was expected to be good. 

The pilot's friend drove the pil ot and his 
family to Scone aerodrome, where they arrived 
at about 0630. The three heavy wheels were 
loaded on board the aircraft first . The pilot 
found that two of the wheels could be stowed 
behind the front seats, lodged on the floor , 
without needing any restraint. The third wheel 
he placed on the floor of the rea r baggage com
partment, and lashed it to the underframe of 
the rear seat using nylon tie-down ropes. This 
was made more difficult because the drum 
scrubber wheel did not have any holes through 
which to pass the ropes. 

Once the wheels were loaded , the pilot went 
off to submit his flight plan by telephone, leav
ing his friend with the family. The pilot's friend 
had some aeronautical experience, and he 
noted that the sky was completely overcast and 
that the general visibility in the area was quite 
poor. He pointed this out to the pilot's wife, 
and asked her if she thought they should be 
going. She told him that it would be all right , 
as they had flown before in worse weather . 

The pilot returned from the telephone and 
the family climbed aboard the aircraft. The 
pilot seated his six-year o ld daughter in the 
seat behind her mother , and his nine-year o ld 
son in the seat behind him. The aircraft started 
norm ally, taxied out , and after a fair ly long 
run-up, took off at about 0710. 

* * * * * 
At about 0730 hours that morning a far mer 

and his wife were having their early morning 
cup of tea at their homestead at Kars Springs, 
on the southern slopes of the Liverpool R ange, 

when they heard the sound of an aircraft going 
overhead . The aircraft sounded so low that the 
farmer's wife went to the kitchen window to 
look . She could see the aircraft circling, with 
its rotating beacon on. It seemed very low to 
her, lower in fact than some of the nearby trees. 
Even so, it was very hard to see, because it kept 
moving in and out of low- lying clouds. 
Finally, she lost sight of it altogether. A short 
time later, there was a sound like an explosion. 
Alarmed , she called to her husband that the 
aeroplane had crashed. The farmer went out 
and looked up the valley. Only the bottom of 
the valley was clear of cloud and he was unable 
to see anything. Immediately he called the 
police and to ld his son to get out the horses. 

Soon afterwards the farmer and his son, with 
two neighbours, set off on horseback to try to 
locate the crashed a ircraft. For most of the 
morning, they searched the eastern slopes of 
the valley. 

Meanwhile, Sydney FligJ:it Service, having 
received the report of a crash at Kars Springs, 
had upgraded the Uncertainty Phase that had 
been declared earlier to, the Distress Phase. A 
number of local aircraft were alerted to look 
for the missing PA28. 

During the course of his search of the moun
tain slopes, the farmer became separated from 
his companions. It had been very difficult for 
him to keep track of the others a ll the morning, 
as the cloud was limiting visibility to less than 
50 metres. However, rather than turn back to 
find them , he decided to go on a lone into a 
small valley he was approaching. Half an hour 
later, about a mile further into this valley, he 
was astonished to see two young children, a 
boy and a little girl, walking through the long 
grass. He did not at first connect them with the 
aircraft , but as he approached , the boy called 
out to him: 'We've had a crash on the moun
tain'. 

The two children were wet and bedraggled. 
The boy was wearing only socks, and the little 
gir l had a lso lost one of her shoes. Otherwise, 
they appeared unharm ed. Amazed, the farmer 
questioned them further. The boy told him that 
their father was dead, and that their mother 
was trapped under a wheel in the aircraft, cry
ing out for help. They had tr ied to move the 
wheel to free their mother, but it had been too 
heavy. When they had heard an a ircraft over
head , their mother told them to· go off to try to 
find help. T hey had been walking fo r some 
hours before they were fo und by the farmer. 

The farmer led the children down the val ley 
to a road, where they met up with the police, 
and he handed the children over to them. 

Later that day at 1425 hours when the cloud 
had lifted to some degree, one of the search 
aircraft, flying in very d ifficult cond it ions, 
spotted the wreckage of the PA28. It took the 
ground party another two hours to reach the 
crash site. When they did so, they found that 
the pilot had been killed instantly, and that his 
wife had died some time after telling the 
children to go for help . 

It is impossib le to know exactly what hap
pened on the flight of the PA28, but we can 
reconstruct the events as they probably hap
pened. 

At the time of the aircraft's take-off from 
Scone, there was extensive low cloud in the 
area and vis ibil ity was poor - prompting the 
friend of the family, who had driven them to 
the aerodrome, to comment on the adverse 
cond itions to the pilot 's wife. In fact another 
pilot of considerable experience who had in
tended to leave Scone fo r Williamtown about 
the same time, had postponed his flight because 
of the unfavourable weather . 

Once airborne it is likely that the pilot of the 
P A28 would have found map reading difficult 
in the poor visibil ity and it is possible that he 
mistook a road leading up into the mountains 
fo r one he intended to fo llow around them to 
the west towards Coolah. It is difficult other 
wise to account fo r the fact that when the 
a ircraft crashed it was about seven naut ical 
miles off track to starboard after travelling a 
d istance of only fifteen nautical miles. The 
course flown took the a ircraft directly towards 
the high country of the Liverpool Range. Once 
the aircraft entered one of the blind valleys in 
th is a rea of the cloud -shrouded range, it was in 
a situat ion from which there was virtually no 
safe way out. 

The two young chil dren , having come 
through such a traumatic experience, could ob
viously not be questioned too closely but it was 
learnt from them that, for the last few minutes 
of the fl ight, there had been 'fog' all a round the 
aircraft and that their father had made a fran
tic Mayday call only a few seconds before 
impact. 

Regrettably, it seems that this tragedy was 
another case of pressing on in adverse weather, 
entering cloud, and then being unable to keep 
clear of r is ing terrain. Yet this pilot had been 
regarded by his friends and by his flying in
st ru c tor as be ing capable, carefu l and 
thorough, and it is hard to understand why he 
would have subjected his fam ily to the risk of 
fly ing in such difficult conditions. However, 
two factors may have influenced his actions. 
Firstly, the weather beyond the Liverpool 
Range was forecast to improve marked ly, and 
the pilot might have felt that the r isk he was 
taking to reach th is good weather was a low 
one. Secondly, the urgency of the need to 
deliver t he drum scrubber wheels required by 
the mining company might have caused him to 
persist with the flight when, in other circums
tances, he might have been more cautious . 

Since the wreckage of the aircraft was in an 
area difficult to reach, the airworthiness ex
am ination had to be completed on the spot. 
Although the engine was dislodged and the 
wing structure broken and torn, damage to the 
fuselage was much less severe. All four seats 
were still attached, and the restraint harnesses 
were intact. 

The fact that the two children sitting behind 
th eir parents in the aircraft survived the acci-

dent without injury, together with the results of 
the post-mortem examination on the adults 
showed that th is accident should have been 
survivable. It was found that the blows that 
killed the pilot instantly and fatally injured his 
wife were not caused by the impact of the 
crash . Rather they had been inflicted when the 
heavy drum scrubber wheel had burst from its 
restraint in the rear luggage compartment and 
had smashed its way around the front cockpit 
as the aircraft gyrated on impact with the 
ground. It was this wheel that had trapped the 
children's mother in the aircraft. 

The pilot did not expect to have an accident, 
of course, and the drum scrubber wheel proba
bly seemed to him to be sufficiently secured 
against the normal forces of take-off and land 
ing. But the lesson here is obvious: it was not 
secure enough. 

T his was a particularly tragic accident 
which killed a young man and his wife and 
orphaned their children. Like most other acci
dents of this sort it could have been avoided . 
Yet, considering the circumstances, it is even 
more saddening to realise that even though the 
accident itself occurred, the pilot and his wife 
need not have died as a result. 

The wrecked aircrafr lying on· 
rhe hillside in dense under 
growrh. lmpacr damage ro 
The cabin area was less 
severe Than The p icture indi
cares as fr was necessary to 
cur into the wreckage to ex
tricate the occupants. 

.'._,......, 
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After an early morning departure from 
Weipa, Queensland, a twin-engine busi
ness aircraft flew to Groote Eylandt, North
ern Territory, where it landed just after 0900 
hours. 

The aircraft, engaged on an extended 
round-Australia flight, had left Melbourne 
three days earlier, flying in stages to Weipa 
via Canberra, Mackay and Moranbah. The 
purpose of the flight was to enable the 
aircraft's passengers to visit several large 
mining centres in the far north. 

At Groote Eylandt, the crew rested while 
the passengers went about the ir business. The 
captain then had the aircraft refuelled and 
later telephoned Gove Flight Service Unit to 
submit details of an IFR flight that afternoon 
to Jabiru , 11 6 nautical miles east of Darwin, 
thence to Darwin itself. The passengers were to 
leave the aircraft at Jabiru while the crew took 
it on to Darwin . The a ircraft was to return to 
pick them up in two days' time. The planned 
time interval from Groote Eyland t to J abiru 
was 60 minutes, cruising at flight level 185, 
with a further 29 minutes to Darwin at 10 OOO 
feet. 

Taking off from Groote Eylandt at 1652 
hours, the a ircraft completed the first leg of the 
flight without incident and landed at Jabiru at 
174 7 hours. The passengers were met and were 
driven away from the airstrip in cars which had 
been awaiting their arrival. 

At 18 17 hours, some 27 minutes before last 
light, the aircraft called Mt. Isa Flight Service 
on HF to advise it was taxi-ing at Jabiru fo r a 
departure on the 09 strip. T he informatio n was 
passed to Katherine, in whose area the aircraft 
was operating and it was instructed to call 
Katherine on departure. Four minutes later at 
1821 hours, having been unable to obta in a 
rep ly from Katherine, the aircraft again called 
Mount Isa, adv ising it had departed Jabiru for 
D arwin with an ET A of 1850 and requesting 

ThereS 
many 
(J 

•• 
an airways clearance. The depar ture report did 
not include advice of the aircraft 's outbound 
track which should have been given on this oc
casion in accordance with the AIP. 

While cl im b ing, the a ircraft ca lled 
Katherine on HF and, at 1828 hours, a 
clearance to 'enter control area, track Jabiru 
direct to Darwin at one zero thousand ' was 
passed to the aircraft with an instruction to call 
D arwin Control on the appropriate VHF fre
quency. But three minutes later , the pilot again 
called Katherine to report he had been unable 
to contact Darwin. Once more the a ircraft 's 
transmission was not received by Katherine but 
Tennant Creek responded , requesting that the 
pil ot try Darwin Control again . Shortly after
wards, Katherine was successful in contacting 
the aircraft, and suggested that a call be made 
on the Darwin Approach frequency as well. 

Nothing was heard from the aircraft in Dar
win on either VHF frequency and ca lls to it 
from Darwin also produced no response. At 
1836 hours , the pilot advised Tennant Creek 
he was still unable to contact Darwin and con
firmed his origina l ET A of 1850. Yet another 
Darwin VH F frequency was suggested but 
without success. Two minutes later at 1838 
hours, the pilot advised Katherine he was 40 
miles from Darwin by dead reckoning and that 
the aircraft's DM E was inoperative. 

All appropriate VHF frequencies, including 
Darwin Tower and even Surface Movement 
Contro l were again tried and, at 1841, only 
nine minutes before ET A, the captain reported 
he had been 'unable to make contact on any of 
those frequencies'. He then gave the a ircraft's 
position as 20 miles from D arwin by dead 
reckoning . 

* * * * * 
Meanwhile, it had been arranged between 

the various airways operations units for the 
a ircraft to commence an approach into Darwin 
with an init ia l descent to 2500 feet, with corn -
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munications being relayed through Katherine. 
But at 1844 hours, just as a clearance to des
cend was about to be passed to the aircraft, the 
pilot called Katherine, still on HF, and ad
vised: 'Disregard previous D/R position, we 
are approximately 170 miles east of Darwin 
and we have a new estimate coming up. We 
would like to climb to fl ight level 160 and re
quest a new clearance'. In response to a query 
from Katherine, the pilot confirmed the dis
tance he had given was correct and that the 
aircraft was in fact further away from Darwin 
than the point from which it had taken off. 

It was now obvious to all that the aircraft 
had fl own the wrong way after taking off from 
Jabiru and, a short time later , it was given a 
new clearance to track direct to Darwin at 
fl ight level 160. At the pi lot's request, this was 
subsequently amended to flight level 180 and 
the a ircraft at last was able to establish contact 
with Darwin on VHF. The remainder of the 
fl ight was uneventful and the a ircraft even
tua lly landed at D arwin, 77 minutes after leav
ing Jabiru. 

* * * * * 
Before taking off for Darwin, the captain 

had briefed the first officer to fly the leg as first 
pilot from the right hand seat. As the nose 
wheel is steerable only from the left hand seat, 
the norm al take-off procedure used by the 
operator when the aircraft is being flown by the 
first officer , is fo r the captain to taxi the air
craft and carry out the first part of the take
off until V 1 is reached. At V 1, the captain 
hands over contro l to the first officer, who then 
acts as first pilot from the right hand seat while 
the captain operates the radio and attends to 
other cockpit duties. 

The st rip surface and aircraft parking area 
at Jabiru are rough and stony and the captain, 
concerned about stone damage to the pro
pell ers, instructed the first officer that they 
would complete the necessary radio calls and 
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as much of the pre-take-off dr ills as possible 
before starting the engines. In this way, once 
the engines were running, the aircraft could be 
kept rolling to avoid stones being drawn into 
the propellers. The cockpit checks and start-up 
were conducted as planned , and as there are no 
radio-navigation aids at Jabiru, the receivers 
were selected to the Darwin frequencies, 
though it was not possible to tune the a ids on 
the ground . 

In addition to the standard flight plan form, 
it is the operator's practice to use a Flight Deck 
Log. This form contains details such as plan
ned fl ight levels, radio frequencies, tracks and 
time intervals transcribed from the fl ight plan, 
together with other information l ikely to be 
referred to on a routine flight. On this occa
sion, the flight deck log had been prepared by 
the first officer before departure. The fi rst en
try contained al 1 relevant detai ls for the flight 
from Jabiru to Darwin, including the track of 
273 degrees magnetic, the planned altitude of 
10 OOO feet and the estimated time interval of 
29 minutes. But a few lines below this entry, 
the first officer had also inserted the track of 
093 degrees magnetic, the d istance and the 
estimated time interval fo r the return flight 
from Darwin to J abiru, even though this was 
not due to take place fo r another two days. 

The aircraft concerned is equipped with two 
separate flight director systems, one for the 
captain and one for the first officer. These par
ticular fl ight directors incorporate two basic 
instruments - a fl ight director indicator, dis
playing aircraft attitude, and a course devia
tion indicator (CDI) . The CDI in each system 
is fitted with an adjustable heading marker or 
'bug' and a course deviation bar, both of which 
are set by reference to the rotatable azimuth 
card. But in this aircraft , there is no corres
pond ing dig ita l readout of the headings 
selected. 

It is the operator's normal procedure for 
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each pilot to set runway heading on the head
ing bug and initial track on the course bar 
before take-off. The direction of the strip being 
used at Jabi ru was 090 degrees and, during the 
pre-take-off cockpit checks, the heading bugs 
were duly set to 090. As well , tracks were set 
on the course bars but, fo llowing the crew's 
quick reference to the last I inc of the flight 
deck log, 093 was set instead of the correct 
Jabiru - D arwin track of 273 degrees. In this 
way, the reciprocal of the required track was 
set up on both CD I's. After take-off, the first 
officer, fl ying the aircraft from the right hand 
side, simply took up the selected track of 093 
degrees. Later, he remembered thinking at the 
time ' how convenient it was to be able to take
off and continue stra ight ahead'. 

During starting and taxi-ing, the crew were 
preoccupied with the cond ition of the strip and 
in adopting the correct technique to avoid pro
peller damage on the stony surface. They were 
also engaged in establishing radio contact on 
HF and making their initial taxi-ing calls. 
After handing over contro l of the aircraft to 
the first officer during the take-off, the captain, 
anxious to obtain an airways clearance as 
quickly as possible, devoted virtually his whole 
attention to handling the radio communica
tions. Operation of the HF radio was compli
cated by poor propagation conditions at that 
time of the day, as well as by the fact that 
though the captain was ab le to transmit from 
his position, the HF frequency selector was 
situated on the right hand side of the cockpit 
and was out of his reach. Thus, all HF frequen
cy changes, and there were severa l, had to be 
made by the first officer who was a lso hand
flying the aircraft . Th roughout the climb and 
early part of the cruise, the captain also made 
numerous cal Is on the appropriate VHF fre
quencies in an attempt to establish communica
tion with Darwin. 

Because they were unable to contact Darwin 
on any VHF frequency , or receive usable sig
nals from any of the VHF navigat ion aids, the 
crew assumed the aircraft had suffered corn-

plete fail ure of all VHF equ ipment, though the 
cause was not obvious to them. In actual fact 
of course, the aircraft was out of range of the 
aids, and heading even further away from 
them . 

* * * * * 
In retrospect, several factors stand out 

clearly as having set the stage for this very 
serious incident. First among these was the 
final entry on the flight deck log, which set out 
full details of the return fl ight from Darwin to 
Jabiru, including a time interval, even though 
this was not due to take place for another two 
days. 

Secondly there was the distraction resulting 
from the crew's preoccupation with the surface 
of the strip and the capta in's concern to 
demonstrate to the first officer, who was un
fam il iar with this type of operation, the techni
ques necessary to avoid stone damage to. the 
propellers. Thirdly, once the aircraft was air
borne, the captain immediate ly applied himself 
to the radio communications. As a result, 
neither he nor the first officer checked that the 
aircraft had taken up the correct departure 
heading. Operating the radio was to occupy 
even more of the captain's time and attention 
as the aircraft headed further away from 
Darwin . 

With no radio-nav igation aids at Jabiru 
from which the aircraft could back-track, it 
was important for the crew to verify as soon as 
possib le after take-off that the a ircraft had 
taken up the correct heading for Darwin . The 
aircraft took-off from Jabiru some 25 minutes 
before last light, the weather was fine and , 
though visibil ity was reduced because of haze, 
it should have been possible to obtain some 
visual fix. Perhaps, more significantly, Darwin 
and the required track were to the west 
towards the setting sun , but this cue remained 
unnoticed. Possibly the crew were tired after a 
long day; possibly they tended to relax after 
the passengers had disembarked. 

Yet another link in the chain of events lead
ing up to this incident was the omission of the 
captain to advise the aircraft's outbound track 
in his Jabiru departure report. The absence of 
this information was not pursued by the 
Departmental organisation. If it had been, it is 
possible that the error made by the crew would 
have been detected. 

Certainly , some 20 minutes after take-off, 
when the aircraft should have been only nine 
minutes from Darwin, the captain became con
cerned that he was still unable to receive any 
usable navigat ion aid signals. It was on ly at 
this stage that he applied himself to a detailed 
cockpit check and discovered the error in 
heading. The a ircraft was then turned around 
and climbed to flight level 180 to come within 
VHF coverage. 

Altogether, the aircraft had flown fo r 23 
minutes on the reciprocal of the intended track 
before the error was finally discovere~. ... _,......,,,,,......_ 

While making a local flight in his aircraft, the pilot of a PA28-180 decided to return to the 
aerodrome. Increasing power, he rolled the Cherokee into a steep turn, but almost im
mediately the whole aircraft began vibrating severely. With no option but to close the throt
tle, the pilot made a forced landing in a nearby paddock. He then discovered that about 17 
centimetres of one blade was missing from the propeller. 

Unfortunately, the outcome of a propeller 
blade failure in flight is not always as un
eventful. Indeed, only a month before this oc
currence, a Musketeer lost half a propeller 
blade whi le flying IFR in cloud over moun
tainous terrain in New South Wales. The out
of-balance condition dislodged the engine 
from its mountings and the pilot was forced to 
descend. The base of the cloud lay close to the 
mountaintops and the aircraft finally crashed 
into the steeply sloping side of a ridge, killing 
the pilot, the only occupant. 

out subsequent to the damage. As well, black 
paint in the indentatio_n showed that the rear 
face of the blade had been painted since the 
damage had been sustained. 

The fracture surfaces of the separated blade 
exh ibited two distinctly different zones, as 
shown in Fig. I. One zone had a bright, faceted 
appearance with progression type markings
features typical of fatigue crack propagation. 
Portions of the fatigue zone on the mating frac
ture surfaces were stained a slightly darker col -

PROPELLER Fii/LURE I 
For reasons such as these, propeller blade 

separation in flight and the factors that can 
cause it are well worth serious study. 

Of 280 general aviat ion incidents and acci 
dents between the beginning of 1970 and the 
last quarter of 1976 in which propel lers were 
damaged or became inoperative for various 
reasons, there were 19 occasions on which 
blades separated. Two of these occurred dur
ing take-off and the remainder in flight. The 
great majority involved fatigue failures in 
metal propell ers. Fourteen cases were found to 
have been in it iated by previous blade damage 
such as that inflicted by stones and debris 
picked up by the propeller. As well as these in
stances, propeller hubs or their ancillary 
equipment separated in flight on five occasions 
and twice during take-off. Fatigue cracks were 
found during the investigation of three other 
incidents. 

When considered in relation to the seven 
mill ion hours flown by Australian general 
aviation aircraft during the period under 
review, these figures may seem of small signifi
cance. Yet as we have seen from the fatal acci
dent a lready mentioned, each and every failure 
has the potential for catastrophe. 

In the case of the Cherokee l 80's propeller 
blade failure, wh ich is typical, metallurgical 
examination showed that it had resulted from 
the initiation and growth of a fatigue crack, 
finally leading to an overload failure. T he 
fatigue crack had begun at a severe indentation 
in the rear face of the propeller blade. The in
dentation was in the form of a sharp gouge, 
typical of that caused by a stone impact. The 
absence of any peripheral lip around the inden
tation indicated that it had been partly dressed 

our and extended from the origin of the crack 
to a boundary line which followed the progres
sion markings as indicated in Fig. 1. The other 
zone, of a du! I, fine-grained appearance, was at 
a steep angle to the rear of the blade and was 
typical of an overload shear-l ip. The fatigue 
progression markings all radiated from the 
sharp indentation, which can be seen in F ig. 2 
at approximately the mid-chord of the rear 
face of the blade. 



Fig. 1 - Fracture face of pro
peller blade showing fatigue 
and overload zones. The in
dentation from which the 
fatigue crack starred is indi
cated. 

Fig.2 - Fatigue progression 
markings radiating from rhe 
indentation ar which the 
fatigue began. 
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Fractographic examination, using a scan
ning electron microscope, revealed that the 
early stages of propagation consisted of a series 
of 'stepped' crack fronts (Fig. 3), with fine 
striations between them. The crack front pro
pagated at approximately 45 degrees to the 
blade rear surface, with a change in the direc
t io n of propagation of approximately 90 
degrees forming the 'stepped' growth pattern 
observed. The 'stepped' growth indicates that a 
significant change in the stress mode occurred 
periodically. 

As a simpl ified analogy, the stresses that 
norm ally occur in a propeller blade may be 
considered as being produced by 1 ines of force 
that run within the blade approx imately 
parallel to the surface. But when a nick or a 
dent is made in a propeller blade it tends to 
disrupt the lines of force in the defect area, 
thereby increasing the stress. (Fig. 4 ). This in 
crease in stress may be sufficient to cause a 
crack to start . In a luminium alloys, even a 
small defect such as a nick, a dent or even a 
spot of corrosio n will develop into a crack if 
enough cycles of high a lternating stresses are 
applied. The crack, in turn, results in a greater 
stress concentration than before and the result-

t 

ing crack growth will almost inevitably result 
in blade failure. 

For these reasons , inspecting the propeller is 
an important element in daily and pre-flight 
inspections. But what should the pilot be look
ing for as far as propeller damage is concerned 
and how can he assess its true significance? Can 
he detect that fatigue is present? How should 
he handle a dangerous looking indentation in 
the blade surface? Weir, the pilot is now in 
engineering terr itory and it is to engineers he 
must be prepared to turn for adv ice if he has 
any doubt . 

First, the pilot should be on the alert for 
anything unusual. In particular, stone damage 
and impact marks on the blades, abrasions, 
signs of bending- even a change of 'feel' of 
the blade in the hub. When inspecting a cons
tant speed propeller, any unusual grease or oil 
leak warrants further examination. It may not 
be just a fa iled seal - the leak may be due to 
cracking of the hub or the blade inside the hub. 

Deep nicks with sharp edges are potentially 
more damaging than shallow ones, but it is im
possible by general inspection to assess the 
damaging effect of a particular indentation. 
Rather, a ll such damage should be regarded as 
a latent source of danger . This applies not only 
to lead ing edge nicks but to damage occurring 
on the rear face of the blade, back from the 
lead ing edge. Although blade tip failures pre
dominate, special attention should be given to 
any damage, such as nicks and cuts , further up 
the blade. The resulting drastic imbalance 
from a propeller blade failure in this area 
could result in the engine being flung from its 
mountings. 

A grey ' spotting' on an anodised blade sur
face may ind icate surface corrosion. Corrosion 
can extend quite deeply into the blade and has 
a similar effect to severe stone damage, with 
cracks form ing from the base of the corrosion 
pits. 

Once a crack has started , its propagation 
rate may be rapid. It may extend to the stage of 
blade fa ilure during a per iod of the order of 
tens of flights - not hundreds. Changes in 
power or propeller revolutions are fat igue
inducing factors, and the crack propagation 

rate is affected by both the number of flights 
and the hours flown. A crack cannot usually be 
detected during the preflight inspection until it 
has reached a very advanced stage and the 
blade is well on the way to final failure. 

When damage in the form of a nick is found 
it should be removed as soon as possible. For 
once a crack has started, the on ly way to stop it 
is to remove the metal to the end of the crack 
and beyond it. This is a task for the Licensed 
Aircraft Maintenance Engineer, who knows 
how to work within the propeller manufac
turer 's tolerance limits as to the amount of 
metal that may be removed in carrying out the 
repair . The maintenance engineer dresses the 
damaged surface, working lo ngitudina lly 
a long the blade and not across it, to ensure that 
the damage is totally removed. He blends out 
the surrounding metal and completes the 
repair by polishing the affected area finely with 
an emery cloth. 

It needs to be said however, that fatigue 
failure can still occur in a propeller, even 
where treatment fo r blade damage has been 
carried out previously. This can result from a 
fat igue crack actually having started before the 
repair work was undertaken, and subsequently 
remaining undetected. It can also occur of 
course if the earlier repai r was not proper ly 
performed. 

Propeller manufacturers' maintenance in
structions contain information concerning the 
limitatio ns for the straightening of deformed 
b lades. Exceeding these limitations may a lso 
result in blade fa ilure during operation. Blade 
straightening or repitching should always be 
fol lowed by correct anti-corrosion treatment, 
as blade fa ilure can start in corrosion pits 
fo rming in cracks in the anodising. Corrosion 
pits may also form in areas where stone 
damage has abraded the anodised layer. 

As wel l as looking fo r any unusual 'danger 
signs' in propellers, during daily and preflight 
inspections, pilots would be wise to spend a lit
tle extra time occasionally to check the track
ing of the blades. This can be done quite simply 
with any suitab le blunt-ended pointer - such 
as a broom hand le. The pointer is first firmly 
attached to the aircraft structure and adjusted 
so that it abuts the rear face of the propeller 
and just contacts the trailing edge of one blade 
close to the tip. Next, the propeller is rotated 
backwards slowly until the next blade is adja
cent to the pointer. If the blades are tracking 
perfectly, the trailing edge of this blade should 
again just contact the pointer. If there is a 
difference in the pointer-blade relationship, the 
blades are out of track. A difference of up to 
2.5 mm is acceptable for a metal propeller, 
wh ile up to 3 mm is satisfactory for wooden 
propellers. Any greater difference in b lade 
tracking can indicate a bent propeller blade, or 
in the case of a constant speed propeller , could 
mean that a serious crack has developed in the 
blade butt or hub. 

* * * * * 

It is a truism, but it works - look after your 
propeller and it will look after you! Most blade 
failures occur as a result of fatigue cracks 
which start at mechanica lly formed dents or 
corrosion pits. Failures which develop from 
surface discontinuities existing in the metal 
before the blades were placed in service are 
relatively rare. 

So exercise care with your propeller by 
selecting taxi paths and run-up areas which are 
free of stones and debris. And be equall y dis
criminating in your choice of runway path , 
especially the area where you will apply power. 

Blade and socket fa ilures can usually be 
detected by changes in the level of engine 
vibration. Train yourself to be aware of the 
general level of vibration in your aircraft in the 
air and have any significant change in this level 
investigated . Your propeller could be trying to 
tel l you it has a problem! ·~ 

Fig.3 - Electron microscope 
photograph, using a mag
nification of 525 rimes, 
showing the stepped fatigue 
crack growth. 

Fig.4 - Sharp indentation 
close ro fatigue origin, mag
nified 150 t imes. 
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Reprinted with acknow/edgment to FAA 'General Aviation N~' 

On the night of December 1, 1974, an aircraft 
climbing through cloud stalled and crashed 
into the side of Bear Mountain in New York 
State, USA, killing all three persons on 
board. 

Fatal stalls in cloud are, unfortunately, not 
an uncommon experience in civil aviation. 
What made this accident different was the fact 
that it occurred not to a light aircraft, but to a 
Boeing 727-25 1, equipped with the very finest 
instrumentation and flown by a professional 
crew a ll properly certificated and qualified. 
Nevertheless a condition developed which was 
not recognised by the crew in time to prevent 
the stall, and the crew's failure to understand 
what was happening resulted in an un
controlled descent from nearly 25 OOO feet into 
the ground . 

On this particular flight the three-engined 
jet had been chartered by a professional foot
ba ll team and was on its way from New York 
Kennedy Airport to Buffa lo to pick up the 
pl ayers. There were no passengers on board at 
the time. 

The a ircraft departed at 19 14 hours during 
a period when moderate to heavy snow and 

rainshowers had been forecast, with 'frequent 
moderate icing' in cloud . The crew consisted of 
the captain, and the first and second officers, 
all of whom were properly certificated and 
qualified for the flight in accordance with FAA 
and airline regulations. The aircraft was deter
mined to be full y airworthy and loaded cor
rectly as to weight and balance. It was equip
ped with both a cockpit voice recorder , which 
retains the last 30 minutes of cockpit noises 
and conversation, and a fl ight data recorder 
which stores such info rmation as head ing, 
airspeed, a ltitude, and vertical acceleration. 

The Boeing 727 has three independent pitot 
systems and three independent static systems. 
In addition to prov iding sensory information 
to airspeed and other instruments for the pilots 
and the flight data recorder , two of the systems 
a re designed to activate warn ing horns 
whenever the aircraft approaches maximum 
operating speed , which is approximately Mach 
0.9. 

The cockpit voice recording of the 727 
began shortly before take-off with the pre
flight checklist being read by the second 
officer. The first officer responded , apparently 
under the supervision of the captain. One seg
ment of the printed checklist reads as follows: 

Second Officer 
Flaps 
Marked Bug 
( Marker showing 
rorarion speed 
ser on airspeed 
indicaron 
Ice protection 
( engine nacelle 
heal) 
Pitot Heat 

First Officer 
15, 15 (25, 25) 

Numbers set 

OFF( ON) 
ON 

A transcript of the actual readout and 
response shows that after th e first officer res
ponded to the flap-setting query, and the se
cond officer called for the 'bug' setting, there 
was no immediate response - and that conse
quently the engine anti-ice query was skipped: 

First Officer: (responding to 'Flaps?') 'Zero, 
zero and thirty-one, fifteen, fifteen . . . ' 
Second Officer: 'Bug? ... ' 
Second Officer: ' Pi tot heat?' 
First Officer: 'Off and on.' (He was ap
parently responding to the missed query on 
engine anti-ice, and to the pitot heat item. ) 
Captain: 'One forty-two is the bug.' 
First Officer: 'Er . .. do you want the engine 
heat on?' 
First Officer: ' Huh? (Perhaps responding to a 
hand signal.) Sound of five clicks . 

Because the sequence of items in the 
checklist was interrupted, it seems likely that a 
mistake occurred at this po int, and that the five 
clicks heard on the tape were the movement of 
the pitot heater switches to the 'OFF' position, 
together with the movement of the engine anti
ice switches to the 'ON' position - a reversal 
of their normal positions on take-off. The in
vestigators found this assumption supported by 
the position of these switches in the wreckage, 
by the condition of t~e engine anti-ice lights, 
and by the lack of any reference during the 
fl ight to the need for engine anti-ice. 

According to the voice recorder, apart from 
the irregularity in this checklist, all other pre
parations for the departure proceeded in a 
standard manner, and at 1914 hours the three
engine jet left Kennedy Airport on a standard 
instrument departure. The aircraft was first 
cleared to 14 OOO feet by Departure Control 
and then to 3 1 OOO feet by the New York 
Centre. As the aircraft climbed through 13 OOO 
feet, a climb rate of 2500 feet per minute was 
established with the airspeed at 305 knots. So 
far, everything was normal. 

But as the aircraft cl imbed through 16 OOO 
feet , the indicated a irspeed began to increase 
(with no change in power setting). Oddly 
enough, the rate of climb indicator also began 
to show a marked increase. The fi rst officer 
commented: 'Do you realise we're going 340 
knots and I'm climbing 5000 feet a minute?' 

Implications of the h igh airspeed and the 
high rate of climb (which are beyond the per
form ance capability of the 8 727-251) were 
then d iscussed by the crew and the second 
officer concluded: 'That's because we're l ight'. 

Nowhere in the recorded conversation was 
there speculat ion that the instrument readings 

could be wrong or that ice could have sealed 
off the pi tot tube heads, rendering the airspeed 
indication totally false. (In certain circums
tances, when the pitot tube system is sealed off 
by ice o r other blockage, the instrument's in
dication is no longer related to airspeed at all, 
but acts something like an altimeter, showing 
an increased reading as the aircraft climbs and 
a decrease as it descends, regardless of actual 
airspeed). 

The first officer, who was handling the flight 
controls, continued to exert back pressure in 
an effort to prevent the airspeed from becom
ing excessive. But as the aircraft passed 
through 23 OOO feet the recorded rate of climb 
was more than 6500 feet per minute, the indi
cated airspeed was 405 knots and the over
speed warning horn, which is linked to the 
airspeed indicator, sounded . At this point the 
following conversation was recorded: 

Captain: 'Would you believe that - ?' 
First Officer: 'I believe it. I just can't do 
anything about it.' 
Captain: ' Pull her back and let her climb.' 

T he overspeed warning horn was heard 
again, followed ten seconds later by the sound 
of the stall warning stick-shaker, which is inde
pendent of the airspeed measuring systems . 
T he flight data recording showed that within 
another five seconds the vert ical acceleration 
had reduced to 0.8g and at 24 800 feet, the 
aircraft stopped climbing. Airspeed indication 
was 420 knots . The aircraft was now on the 
verge of a stall , and the stall warning device 
activated again. 

First Officer: 'There's that Mach buffet, I 
guess we'll have to pull it up.' 
Captain: 'Pull it up.' 
Mach buffet is a vibration that takes place 

when an aircraft exceeds its critical Mach num
ber, which is the ratio of the aircraft's speed to 
the speed of sound at a given altitude. The 
buffet is caused by the fo rmation of a shock 
wave on the aerofoil surfaces and a separation 
of airflow aft of the shock wave. The change 
from a laminar flow of air to turbulent flow 
causes a high frequency vibrat ion in the control 
surfaces, which is descr ibed as a 'buffet', or 
'buzz'. Apparently the first officer and the cap
ta in - believing the ai rspeed to be 420 
knots - mistook the stick-shaker stall warning 
effect for the Mach buffet. 

The landing gear warning horn then 
sounded , indicating that the throttles had been 
retarded with gear up. 

Thirteen seconds after reaching 24 800 feet, 
the aircraft was fall ing at a rate of 15 OOO feet 
per minute, turning rapidly to the right. The 
airspeed indication was decreasing at a rate of 
four knots per second . 

'Mayday! Mayday!' 
The New York Air Route T raffic Control 

Centre acknowledged the call immediately. 
'Go ahead .. . ' 

'Roger, we're ou~ of control ... descending 
through 20 OOO feet.' 

page 25 



page 26 

l 

The centre controller advised that altitudes 
below the jet were clear of traffic, and asked 
for details of the emergency. 

'We're descending through 12 - we're in 
a stall! ' 
It was their last transmission. The recording 

tapes picked up a command from the captain -
'Flaps two! ' - and a sound which might have 
been the movement of the fl ap handle. But 
there was no apparent reduction in the rate of 
descent, which was recording peaks of more 
than 3g. Airspeed indication went to zero , and 
the stall warning horn sounded intermittently. 
The last voice reco}ding was at 1925 hours. 

First Officer: ' Pull now! Pull- that's it! ' 
The flight data recorder showed that verti

cal acceleration then increased to 5g. Most of 
the left horizontal stabiliser separated at about 
3500 feet , rendering the big jet uncontrollable 
and the aircraft crashed into frozen ground at 
the base of Bear Mountain at an elevation of 
1900 feet , having fa llen from 24 800 feet in 
83 seconds. There was no fire, but the three
man flight crew - the onl y perso ns on 
board - were killed on impact. 

The investigation of the accident, carried 
out under the supervision of the National 
Transportation Safety Board with the par
ticipation of the FAA and air carrier and 
manufacturer's representatives, found no evi
dence of system malfunction or failure, or any 
structural defect in the aircraft. Significant 
findings of the Board included : 
• Weather conditions encountered during the 

flight were conducive to the formation of 
'moderate' airframe ice. The flight crew had 
been adequately briefed on the weather. 

• The pitot head heater switches had not been 
turned on (contrary to standard operating 
procedures). 

• At an altitude of about 16 OOO feet the inlet 
ports and drain ports of the pi tot heads had 
become completely blocked by ice. 

• The complete blockage of the pitot heads 
caused the airspeed indicators to read er
roneously high as the aircraft climbed above 
16 OOO feet a nd th e sta tic pressure 
decreased. 

* * * * * 

To understand this latter statement, it is 
necessary to have some idea of how an 
aircraft's airspeed measuring system works. 
The standard pitot system is based on the fact 
that when an aircraft moves through the air, 
pressure is created ahead of the aircraft. This is 
known as dynamic pressure, as distinguished 
from static pressure, which is the atmospheric 
pressure of the air at any given altitude. When 
a symmetrically shaped object, such as a pitot 
head , is pla~ed in the airstream, the flow of air 
will separate around the nose of the object so 
that the local velocity at the nose is zero. At 
this zero velocity point, the total pressure can 
be measured ; it is the sum of the dynamic 
pressure, or ram air , added to the ambient 
static pressure. 

The total pressure measured by the pitot 
head is transmitted through the pitot system 
plumbing to one side of a differential pressure 
measuring instrum ent. The ambient stat ic 
pressure, which is measured at static ports lo 
cated in areas not significantly influenced by 
the airstream, is transmitted to the opposite 
side of the instrument . The instrument, in 
effect, subtracts the ambient static pressure 
from the total pressure and displays the 
difference as increments of airspeed. 

It may help to visualise the airspeed indica
tor instrument as a kind of closed cylinder with 
a diaphragm in the centre, separating the total 
pressure side from the static pressure sid e. It is 
apparent that such an instrument's readout 
would not be affected by changes in altitude, 
under normal circumstances, because of the 
presence of static air on both sides of the 
diaphragm. However, if the air in one side -
say the total pressure side, which is linked to 
the pitot tube head , were to become sealed off 
by icing over the inlet ports, the instrument 
would function like an altimeter. As the 
altitude increased , the pressure on the static 
side would lessen, transmitting an apparent in
crease in dynamic pressure in term s of 
airspeed . This explains why the pitot-iced 727, 
on the verge of a stall at 24 800 feet, was still 
indicating over 400 knots of airspeed. 

It also explains the confusion of the flight 
crew at that po int, given their fa ilure to con-

One common type of pi tot/static system 

Sources of 

static prt·~~urc 

Altimctc:r Vertical "ipccd Airspeed 

Static linl' 
llC"a ting line 

Dra in opening 

( Sl'hemat il' diagram 

o f p ilo t head ) 

Pi tot-pressure 

chamber 

Pilot -heat element 

sider the possibility of an error in the airspeed 
readout, and their fatal delay in recovering 
control of the aircraft. Actually, the loss of 
control came as a climax to a series of mis
judgements arising from a very elementary 
mistake - the sequential interruption of the 
pre-take-off checklist reading, when the engine 
anti-ice item was skipped over. This disruption 
apparently led to taking off without the pitot 
heat being turned on, which in turn led to pitot 
icing, to airspeed errors, to excessive pitch, to 
mistaking stick-shaker vibration for Mach 
buffet , and so on. 

Cutaway showing how a irspeed indicator operates 

Se..1or 

Interruption of check list duties is a 
notorious cause of aircraft accidents. The only 
safe procedure, when this occurs, is to go over 
the list again from the beginning, item by item. 

A second mistake on the part of the flight 
crew was the decision to accept as factual a 
condition of flight which, acco rding to the 
book, was impossible to achieve in terms of 
airspeed and rate of climb. The only safe pro
cedure under these circumstances would have 
been to stabilise the aircraft, in level flight with 
the co-operation of Air Traffic Control , and to 
check out the panel until the mystery was 
cleared up. 

should have indicated that the nose-up attitude 
was about 25 degrees h.igher than normal. And 
at the top of the ascent a nose-up attitude of 
nearl y 30 degrees was achieved. As ex
perienced pilots they should have realised that 
at such an angle, a continued increase in 
airspeed was out of the question, even if in
fluenced by an extreme updraft. 

A third major mistake contributing to the 
fatal crash was the failure of the flight crew to 
use the attitude information displayed . A 
glance at the artificial horizon, for example, 

Lack of awareness of this extreme attitude, 
the Safety Board concluded , contributed to the 
confusion of the pilots to the extent that, even 
after they had perceived that they were in a 
stall , they were fatally slow in executing proper 
stall recovery procedures. 

The Improbable Can Happen! 

The pilot of a Piper PA-28-1 80 en 
route to Moorabbin Airport, Victoria, 
from a country aerodrome, was d ivert
ing to an Authorised Landing Area 
some thirty kilometres from Moorab
bin because of a faulty radio receiver. 

Overflying the landing area at 2000 
feet while he checked his VFG-AGA 
for infor mation on the airfield , the 
pilot completed the downwind checks 
and positioned his aircraft for a left 
base to runway 35. As he turned on to 
base leg, he closed the throttle, 
selected carburettor heat to 'hot' and 
applied first and second stages of fl ap . 

The pilot then reached across and 
took a clipboard and his VFG-AGA 
from the lap of the passenger in the 
front right-hand seat and put them on 
the back seat . After selecting full fl ap 
on final approach, the pilot advanced 
the throttle but the engine did not res
pond. Suspecting carburettor icing he 
checked the heat control , then pumped 
the throttl e. The engine responded 
spasmod ica lly for a moment but failed 
to regain norm al power. 

With the aircraft losing height 
rapidly there was insufficient time to 
perform a trouble check, and a forced 

landing short of the runway became 
inev itable. The pilot headed for a 
small area clear of trees to the left of 
the approach path but soon after 
touching down, the starboard wing hit 
a tree and the aircraft was spun 
through 180 degrees. No one was in
jured, but as the photograph shows, 
th e aircraft was s u bs t ant ia ll y 
damaged. 

* * * * * 
When the dust settled, it was found 

that the mixture control was in the idle 
cut-off position and there was a broken 
V FG-AG A binder ring on the cabin 
fl oor below the mixture contro l. T he 
mi xtur e co ntro l could be moved 
freely. 

The circumstances strongly indi
cated that when the pilot took the clip
board and VFG-AGA from the lap of 
the passenger alongside him , one of the 
VFG-AGA binder rings caught on the 
mixture control knob, inadvertently 
pulling it into the idle cut-off position. 
No other causal factors could be found 
to explain the accident. 

The message of this accident , 
though highly unusual , is nonetheless 
obvious - watch out for binder rings 
and simil ar 'traps' in the cockpit. 
There is at least one pilot who now 
knows what a hazard they can be! 
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ALL MOD CONS? 

Man is attracted to aircraft because 
they enable him to rival the birds. Yet 
from time to tim e it seems that even 
the birds themselves are attracted to 
a ircraft - but not because they want 
to rival us! 

When springtime comes around, 
birds begin to build their nests. And an 
aircraft parked in the open can be a 
very attractive nesting site. The engine 
has many features which commend it 
to the enterprising bird in search of a 
good home: it is damp-proof, warm, 
well ventilated , and easily accessible 
when the propeller is left set up as a 
horizontal perch. Other areas in an 
aircraft can make even more exclusive 
residential areas, but they are some
times hard to get to. 

T his, however, did not deter the 
sharp bird which had its eye on a 
Cessna 177 as a likely development 
site. 

T he a ircraft, belo nging to a local 
aero club, had been parked in the open 
at Camden , N.S.W. for some time. One 
morning during the preflight inspec
tion, bird droppings were noticed on 
the empennage of the a ircraft and a 
wisp of straw was seen sticking out of 
the 'V' in the tail cone which permits 
the rudder spar to move through its 
arc of travel. 

T he pilot 's suspicions were aroused, 
and when the two rear fuselage inspec
t io n pane ls were taken off, t he 
materia l shown in the accompanying 
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picture was removed from inside the 
fuselage. It was a nest made of a coarse 
grass and thick stalks of a local thistle, 
and contained three large eggs. T he 
nest was built around a control pulley 
on one of the elevator cable runs. 

It is doubtful on this occasion 
whether loss of control would have 
resulted if the aircraft had been flown 
before the nest was removed, but the 
sheer bulk of materia l, situated in the 
critical position in which it was found, 
was a potential control hazard. Had 

any wire been present in the nesting 
material, as sometimes occurs. this 
could have placed the aircraft in grave 
jeopardy. 

So, be on the alert for b irds nesting 
in your aircraft. A less vigilant pilot 
might have missed the evidence, and , 
had control of the aircraft become 
difficult during fl ight, the bird's eggs 
might not have been the only things 
broken! 

-- - ----,, 

RIGHT THING? 

! 
you do~'t understa an instruetion, 

ask fO larification. 
l .__~._.L....:...;,.~----------- ---~~~~~~~--.:>... 
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