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THERE is someth ing evocative about even the word 
lighthouse - a vision of cold grey ocean, remote 
head lands, rocky shores pounded by heavy seas, and 

lonely flashing sentinels safeguarding the passage of distant 
shipping. And this image is generally not far from the truth. For 
it is the very characteristics of wh ich this mental picture is made 
up, that create the need for aids to navigation in such places. 

For the same sorts of reasons, a real sense of adventure has 
been traditional to lighthouse services. For the lighthouse 
keepers themselves, with their wives and fam ilies, life in the 
bleak stone houses clustered at the foot of the light tower, has 
been lonely and at times hazardous. Far from the amenities of 
urban life and medical aid, their solitary weeks and months have 
in the past been punctuated only by the infrequent visits of the 
lighthouse supply ships and their equally resolute crews. Even 
then , like as not, boisterous weather and heavy seas might 
prevent the landing of supplies and mai l, or the exchange of 
staff for days or occasional ly weeks, at a time. 

But in Australia today, things are changing, and at a number 
of places around our coastline, aircraft , both fixed wing and 
helicopters, are supplementing the traditional methods of 
supply for the Department's Navigation Aids Branch . From their 
base at Port Lincoln , at the foot of South Australia's Eyre 
Pen insu la, Commodore Aviation's two Super Aero 145's have 
the task of maintaining a schedule of services to the lighthouses 
guarding the entrance to Spencer's Gulf and Investigator Strait, 
flying in mail and supplies to the res ident staffs and where 
requ ired, technicians to service the automatic lights. 

Radio " skeds" are maintained between the lighthouses and 
Commodore Aviation's base at Port Lincol n airport; supplies 
are ordered, messages about intending passengers are passed , 
and before each flight beg ins, the wind velocity at the islands is 
provided for the pilot. In some cases, if the wind is too strong a 
landing wi ll not be possib le, for some of the landing areas have 
all the characteristics of a difficu lt New Guinea strip and the 
autho risation to use them is limited to specially approved pi lots. 

The suppl ies - as varied as those of any outback mailman's 
- are loaded, the eng ines are started and the aeroplane taxis 
out for ta ke-off from Port Lincoln 's pleasantly ru ral aerod rome. 
Soon afterwards it is winging its way towards the southernmost 
tip of Eyre Peninsula, past lonely Memory Cove where a plaque 
erected by Matthew Flinders still stands , and out across the 
swell of the Southern Ocean. 

Twenty minutes out from Port Lincoln, the three low- lying 
granite outcrops which are the Neptune Islands lie di rectly 
ahead - tiny grey-green oases of dryness in a vast blue watery 
desert. On the southernmost stands an open framework light­
tower and beside it, the ubiqu itous solid stone buildings. A short 
distance away, a short, steeply-slopi ng one-way strip runs uphill 
almost from the water's edge to the crest of the island. 

With the undercarriage and flaps down and propellers in fine 
pitch, the Super Aero 145 rumbles in towards the threshold, its 
wheels seemingly just above the waves. Now the rocky 
shorel ine seems to fill the windscreen - surely the aircraft is too 
low even to make the threshold! But no, at the last moment the 
rocks slide just beneath the nose and there is the strip. The pi lot 
checks slightly and cuts the power as the wheels touch the 
bumpy surface. 

A Landrover is waiting as the aircraft brakes to a halt at the 
upper end of the 900 foot strip. There are greetings and the 
supplies are unloaded. There's time for a qu ick cup of tea while 
the pilot waits for a next "sked" in the radio room at the foot of 
the tower, then it's back to the aircraft for a downhi ll take-off 
towards the distant, sloping slab of rock standing on the rim of 
the eastern horizon that is named so appropriately, Wedge 
Island. From there it will be on again, across the mouth of 
Spencer's Gulf to the slightly more civilized strip on Althorpe 
Island off the t ip of the Yorke Peninsu la, fina lly heading 
homeward to Port Lincoln late in the afternoon . 

For this work, the Teutonic-looking business-like Super Aero 
145's, with their rugged tai lwheel retracta ble undercarriage 
combined with the secu rity offered by their twin eng ines, have 
proved themselves admirably suited . Ten years of virtually 
incident-free operation surely speaks for itself. 
DoT Photography b y T. MARTIN 
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FATAL FUEL m1smADAliEmEDT 
Shortly after passing over Hornsby enroute to Bankstown, 

a Piper Comanche lost all engine power. The pilot, an ex­
perienced flying instructor, attempted a forced landing on 
the Pennant Hills Golf Course but the aircraft overran the in- / 
tended landing area and crashed. One passenger was killvd I 
and the pilot and all but one of the other four passengers 
were seriously injured. No fault could subsequently be foun 
to account for the engine failure. Although the port mair~ ~nk I 
was found to be virtually empty, the port auxiliary ta~ still 
contained seven gallons. / / · 

HE aircraft, a six seater PA24- running the engine at full power T 260, was based at Bankstown and however, he was able to clear the mal-
had been chartered by the five function and the engine then ran 

passengers for a pleasure flight over smoothly. 
Sydney Harbour and up the coast to After a normal take-off the tlight 
Gosford. proceeded as planned, the aircraft 

On his a rrival at the aerodrome and flying north over the beaches and 
before going to the hangar the pilot in Broken Bay as far as Gosford, where 
command lodged a flight plan which the pilot turned back towar 
indicated the aircraft had full tanks. 
The pilot had assumed the tanks would 
be full , because it was the operator's 
norm.al practice to refuel the aircraft 
whenever it returned from a flight. 

After completing his flight planning, 
the pilot in command went to the air­
craft expecting there would be only 
four passengers. One of these he had 
taught to fly and held a restricted 
private pilot licence but he had no 
previous experience in Comanche 
aircraft. Instead however, he found 
there were five passengers and he real­
ized that if the tanks were in fact full, 
he would have to leave one passenger 
behind. He said so to the' private pilot 
and asked him if he had "looked at" 
the aircraft. The private pilot said that 
he had, and that the tanks were act­
ually three quarters full . This satisfied 
the pilot in command that he could 
carry the additional passenger after all 
and the six boarded the aircraft. 

While. conducting his prestart 
checks, the pilot in command rotated 
the fuel tank selector to all four tank 
positions, noting that in ~ach instance 
the selected tank read full on the 
gauge. But as he knew that it is not 
unusual for this type of gauge to 
continue to read full until after some 
fuel has been drawn from the tank he 
accepted the indication as consistent 
with the other pilot's report on the 
tank 's contents. 

The engine was started and they 
ta:r.. ied out but while checking the 
magnetos as he was running up the 
engine the · pilot in command found 
that the RPM drop was excessive and 
that the engine was running roughly. 
By leaning the mixture slightly and 
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Bankstown, intending to track inland 
via Hornsby and Parramatta. 

While still over Gosford, the engine 
hesitated' 'momentarily ·on'ce or twice 
and the pilot assumed that the magneto 
trouble before take-off was manif­
esting itself again. He had experienced 
similar symptoms once in a Piaggio 
aircraft, when the problem was 
attributed to a magneto malfunction. 
A few minutes later, just after the 
Comanche had passed over Hornsby, 
the engine again began to run roughly. 
Then it surged for a few seconds and 
lost power. Coming back to life, it 
again ran roughly, surged once more, 
and finally lost power completely. 

The area over which the aircraft was 
flying was hilly and extensively built 
up, but ahead and to the right of the 
aircraft's track was the Pennant Hills 
Golf Course. The pilot saw that this 
was the only area on which he could 
hope to make a reasonable forced 
landing so after warning the passen­
gers, he instructed the other pilot to 
transmit a MAYDAY call while he 
carried out a cockpit check in an 
attempt to restart the engine. 

Selecting a fairway on the golf 
course running in a north-easterly 
direction, the pilot banked to the right 
to place the aircraft in a right hand 
circuit and, on base leg, lowered the 
undercarriage and some flap. 
Realising then that he l.vas standing in 
too close for the heig~t at which he 
was flying, he decided to widen his 
approach path, but as he did so, he 
sighted a radio mast almost directly on 
his intended flight path. He therefore 
turned in towards the strip, overflew its 
extended centreline and made a series 
of steep side-slipping "S" turns before 
lining up on final approach and 
selecting full flap. After passing over 
trees on the threshold of the selected 
landing area, the aircraft floated just 
above the ground for almost the whole 
length of the downward sloping fair­
way, finally touching down on undul­
ating ground less than 300 feet from 
the far end. It skipped three times then 
the starboard wing struck a tree and 
was sliced off five feet from its tip. Still 
travelling fast the aircraft over-ran the 
end of the fairway, crashed through 

the boundary fence and hedge, crossed 
the adjoining road and struck a rock­
filced bank of earth on the opposite 
side. The force of this impact was 
taken by the under-carriage, which 
was torn off, and the aircraft came to 
rest badly damaged amongst tn:es in 
the front _garden of a suburban house. 
The starboard main fuel tank and 
auxiliary tank fuel line. were both rupt­
ured in the final impact, and petrol 
fumes seriously hindered the attempts 
of rescuers to extricate the injured 
occupants from the wreckage. 

* * * * Examination of the wreckage 
indicated that althou_gh the e'!gine 
was not under power at the time of 
impact, it should have been capable of 



normal operation. The fuel selector 
was positioned to the port main tank 
which was empty. There were seven 
gallons in the port auxiliary tank. It 
was not possible to determine the 
quantity in the two starboard tanks 
because of the damage they had 
sustained in the final impact , but the 
soi l beneath the damaged starboard 
wing contained traces of fuel to a 
depth of several inches and small 
amounts of fuel remained in the 
ruptured tanks. Little fuel was pre~ent 
in the fuel lines ahead of the fire wall, 
but the fue l selector assembly was 
found to function co rrectly in a ll 
positions. J\n electrical fault was 
foun d in the fuel gauge wi ring, which 
caused the gauge to indicate full for 
each tank selected, regardless of the 
tank's actual contents. 

The damage susta ined by the 
engine itself was comparat ively slight, 
and after being removed from the 
damaged airframe, it was mounted in 
the test stand and subjected to a 40 
minute test run. Initial ly, excessive 
RPM drop was experienced when 
each magneto was tested in turn, but 
this eventually cleared and the engine 
then delivered acceptable power. The 
RPM drop was ultimately found to 
be resulting from a defective ignition 
lead but although the malfunction 
would have been sufficient to warrant 
rectification before flight, it was not 
considered to have had any direct 
bearing o_n the accident. 

It was learned durir.g the invest­
igation that another pilot who had 
flown a cross-country trip in the 
aircraft the previ ous day, had noticed 
the fau lt in the fuel gauge, but he had 
forgotten to report it on completion 
or his flight. Late that night he re­
membered about the fuel gauge and 
resolved to telephone the operator the 
fo llowi ng morn ing, but by the time he 
made the call, the aircraft had de­
parted on the fli ght on which the ac-
cident occurred . . 

The pilot in command held a 
com merc1al li cence, with a "B" class 
in s tru cto r rating a nd a c lass 4 
instrument rating. His total aeron­
autical experience was in excess of 
5.500 hours of which nearly 5,000 
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hours was instructional !lying, but his 
time on Piper Comanche aircraft was 
quite limited, amounting to only 34 
hou rs. In the preceding 90 days he had 
fl own only four hours on the type. 

It is apparent that the events and 
circumstances in which the flight took 
place combined to condition the pilot 
against accepting that fuel starvation 
could be the problem when the engine 
lost power. When he prepared his 
flight plan he had indicated that the 
tanks were full , because he knew that 
they were customarily topped up at 
the end of each day's flying. This 
long-established practice wa s 
probably the reason why he did not 
check the re-fuelling records or the 
tanks for himself. No doubt if none of 
the passengers had been known to him 
he wou ld have checked the tanks 
personally but as one was a student of 
his, it is understandable that he 
accepted this person's assessment of 
the tank's contents. 

The fact remains however th at the 
tanks contained a great deal less than 
the full quantity. The Comanche's 
two main tanks each have a capacity 
of 23 gallons and each of the two 
auxiliary tanks, 12 gallons. From 
information gained during the in vest­
igation it was apparent that before de­
parting from Bankstown for the 
fli ght on which the accident occurred, 
the port main tank (on which the 
engine was apparent ly operated up to 
the time of the engine failure), 
contai ned seven gallons, there was 
another seven gallons in the port 
auxi liary tank, fourteen in the star­
board main, and about two gallons in 
the starboard auxiliary tank. Thus, al­
though there was more than enough 
fuel on board for the intended flight, 
its quantity and disposition was such 
that if the pilot in command had 
visually checked each tank's contents, 
the erroneous "full" indications on 
the gauge shou ld have been obvious to 
him when he selected each tank in 
turn during his pre-start check . Had 
he done so, the pilot's past experience 
of magneto problems, as well as the 
magneto trouble he had noti ced 
during the engi ne run-up before take­
off, would have ca rried far less weight 

in his mind when the engine later lost 
power in flight. 

But this was not the case and, by 
the time the engine failed , the pi lot in 
command had been effectively pre­
conditioned to believe that the prob­
lem was an ign ition one and not a fuel 
one. On top of this, the pi lot was 
comparatively inexperienced in the 
Comanche and had flOt previously run 
a fuel tank dry in this type fitted with 
the fuel injection engine. He was thus 
not aware that it can take up to a 
minute for the engine to restart in 
these circumstances. 

Although. the fuel selector was 
fou nd positioned to the empty port 
main tank during the investigation. 
this fact alone could not be taken as 
clear evidence of its position at the 
ti me of the crash. A number of people 
had been involved in the rescue of the 
occupants from the wreckage, and it 
is possibl e that the selector cou ld have 
been moved unintentiona lly during 
the rescue operation. It seems reason­
able to assu me that when the engine 
lost power, the pi lot-in-command did 
in fact change the selector to another 
tank, and th at he switched on the 
electric fuel pump. The majority of his 
fl ying experience had been gained as 
an instructor, and the emergency 
dr ills for such a situ ation shou ld have 
been almost second nature to him. 
Some of the passengers stated in fact 
they saw him move his hand down to­
wa rds the fuel selector, and so it 
seems that in time, power could have 
been restored to the engine. 

It is considered that because the 
pilot in command did not know the 
fuel state of the aircra ft, he did not 
persist in his efforts to re-establish 
power to the engine. Instead it seems 
th at he quickly concluded the problem 
was an ignition one and devoted all his 
attention to carrying out a forced 
landing. In any event it is evident tha t 
at the time the engine lost power, the 
aircraft still had adequate fuel on 
board to continue th e flight, and there 
was no evidence to indicate that the 
engine was not capable of operating. 
The forced landing that ended so 
disastrous ly was thus total ly 
unnecessa ry. 

TOP: 
Aerial view of the forced landing area look­
ing in the di rection the aircraft was· flying 
when the engine lost power. The landing 
approach was made towards the camera on 
the golf fairway nearest to the road. The 
crash si te is ind icated. 

CENTRE: 
The fairway on which the ' forced landing 
was attempted, looking in the direction of 
final approach. The trees with which the air­
craft collided can be seen at the far end. 

BOTTOM: 
The aircraft as it finally came to rest in a 
suburban garden after crossing the road ad· 
joining the golf course. 

The circumstances that cul111inated 
in this accident were of course 
co111plex, and , as is nearly always the 
case, formed a cha in or unravourable 
events which, though comparatively 
minor in themselves. led step by step 
to the point where the situat ion was 
finally irreversi!)le. The rirst link in 
the chain was fo rged when the 
unserviceable ruel gauge was not 
reported. Undoubtedly the chain 
could have been broken, and the 
ultimate result averted if the pilot in 
command had physica lly checked the 
tank contents for h imself and 
accurately estima ted the fuel 4uant­
ities. 

As a Digest safety poster pro­
daimed some time ago. fuel is the life­
blood of an aeroplane. a truism no 
one is likely to dispute. Yet it is 
astonishing how often such a vital re­
qu is ite for fl ight can be taken for 
granted or trusted to the id iosyn­
crasies of fuel gauges. Quite a number 
of forced landings take place in single­
engined aeroplanes in the course of a 
year, but the proportion of these that 
can be attributed direct ly to mech­
anical fa ilure is remarkably small. In 
the great majority of cases the engine 
has died in flight for no other reason 
than that it has been deprived or l'uel 
- either by complete fue l exhaustion 
or fuel mismanagem~nt. 

J\s should be evident from this and 
other accidents th at have been 
covered in the Digest, by no means a ll 
the pil ots concerned in these avoid­
able forced land ings are novices. In 
many cases they are pilots of exper­
ience and maturity who ta ke pride in 
their ski ll. But care and profession­
alism in all other aspects of a pilot's 
responsibili ties can be completely 
negated if, by some means or another, 
the engine is deprived of its supply of 
fuel! 

The num ber and frequency of 
accidents and incidents resu lting from 
fuel exhaustion and misman agement 
makes it clear that this part icular 
aspect of airmanship warrants a much 
higher priority than it is generally 
being given. ~ 
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The main wreckage of the Victa, (ooking 
back in the direction of impact. The initial 
point of impact was beyond the top of the 
rise. The separated empennage can be seen 
amongst the trees in the middle distance. 

towards a ridge. It passed out of 
sight and, a few seconds later, he 
though t he heard a crash like falling 
tim ber, followed a lmost immed­
iately by a heavy th um p. He heard 
no more, and the aircraft did not re-
appear. 

* * * * 
When it was found that the Air­

tou rer had not returned to the aero­
drome and it did not reply to radi o 
calls, an air a nd ground search was 
begun. But it was not until the next 
morning that the widely scattered 
wreckage o f the A irtourer was 
sighted from the air, lying in ligh tly 
timbered country only three miles 
east of the aerodrome and in the 
general area where the witnesses had 
seen an aircra ft performing aero­
batics the previous day. When a 
ground party reached th e site, they 
found that the Airtourer had been 
completely des troyed by impact 
forces and that both occupants had 
been killed. 

* * * 
Exam ina tion of the wreckage at 

the accident site disclosed that the 
aircraft, travell ing at relatively high 
speed, had fi rst struck the light 
upper branches of a large tree in a 
nose down, left wi ng low attitude. 
Immediately afterwards, the air­
craft had struck several other trees 
in quick succession. The starboard 
wing had been lorn from the fuselage 
and the aircraft had rolled rapidly on 
to its back befo re st r ik ing the 
groun d inve rted. Carr ied by its 
momentum, the aircraft became air­
borne again a nd, still inverted, 
bounced a further seventy-five feet 
before st rik ing the ground aga in, 
brea ki ng up as it wen t. What litt le of 
the fuselage remai ned, eventually 
came to rest over four hundred feet 
from the in it ial poi nt of impact. 

Fire had not broken out in the 
wreckage, and all major compon­
ents of the aircraft were accounted 
for at the accident site. A detailed 
examinat ion of the wreckage did not 
reveal any ev idence of in-fligh t 
structural failure, or any damage to 
the ai rfra me, its systems, or the 
engine other than that which cou ld 
be directly att ributed to impact with 
the trees or the ground. 

The instructor was thirty- four 
years old a nd held a " B" class 
rat ing. His total aeronaut ical experi­
ence amoun ted to over 2,200 hours, 
of wh ich 440 had been nown in the 
Airlourer type. He had accum ul­
ated some 50 hours aerobatic night 
time, both in the course of solo 
practice and wh ile giving instruc­
tion , all of which had been confined 
to the A irtou rer. His last aerobatic 

fligh t before the accident had been a 
week earlier, when he had flown one 
hour's solo practice in the same 
aircraft. T h e instructor wa s 
considered by his associates to be a 
responsible person and a skilled pi lot 
who always " flew by the rules" . He 
had exh ibited a keen interest in aero­
batics since the earliest stages of his 
flying career and had flown several 
aerobatic displays at a ir pageants. 
He had been primarily responsible 
for aerobatic tra ining within the 
organisation that owned the Air­
tou rer. The student pilot, who was 
occupying the left hand seat, had 
logged only 18 hours total night time 
and had no previous experience of 
aerobatics . O n the day of the 
accident, both pilots appea red to be 
in normal health and the invest­
igation did not reveal anything to 
suggest otherwise. 

T he investigation did not estab­
lish conclusively the Airtourer's 
movements once it had climbed 
away fro m the circuit area. T here 
was no fur ther sighting of the air­
craft from the aerodrome and those 
who had watched it depart,returned 
thei r attention to the competition 
flyi ng which had resumed following 
the aerobatic d isplay by the 
Ch ipmunk. 

It was possible however, to deduce 
from the evidence of the three wit­
nesses that the aircraft they saw per­
form ing aeroba t ics, began the 
manoeuvres at about 2,000 feet 
above the ground and that the ap­
pa rent "loop over" occurred close to 
I ,OOO feet above the immediate ter­
rain. Addi tionally, the impact marks· 
at the accident site disclosed that the 
/\irtourer had struck the ground at a 
relativel y high speed and in a 20 
degrees nose-down attitude which is 
consistent with the night path of the 
a ircraft the witnesses saw disappear 
beh ind the ridge. 

In the course of the investigation, 
cons iderat ion was given as to 
whether the pil ot might have mis­
interpreted the alt imeter.reading and 
as a resu lt, believed he was higher 
than was actually the case. Although 
the /\ irtourer's altimeter was very 

badly damaged in the accident, its 
sub-scale was found to have been set 
close to the QN H current at the 
time. Its exact reading cou ld not be 
determined, but it appeared to have 
been approximately 2,000 feet. T he 
elevation of the acciden t site was 
I, 900 feet. T he instructor normally 
operated from Bankstown and had 
probably carried out most of his 
aerobatic nying in the local training 
area, where the height of the terrain 
generally is not more than about 500 
fe et AMSL. On these flights, 
assum ing it was his habi-t to set 
QNH on the altimeter su bscale, his 
actual heigh t above the ground 
wou ld not have differed greatly from 
the altimeter read ing. But on the 
flight on which the accident 
occurred, he was operat ing over un­
familiar terrain that was between 
1,500 and 2,000 feet higher than he 
had been used to in the Bankstown 
training area. If, on this night, he 
was using as his lower height 
reference an altimeter read ing of 
3,000 feet, the aircraft would only 
have been about I ,OOO feet above 
terrai n even though the altimeter, set 
to QN H , would sti ll have been 
reading close to the ra nge of 
ind icated heights he normally used. 

Whether or not the instructor was 
relyi ng on his altimeter as a "safety" 
reference will of course never be 
known. Similarly, it cannot be 
known if he elected to begin aero­
bat ics at a height above the ground 
that he considered adequate, but 
then fail ed to realise the aircraft was 
drifting over higher terrain . But 
wha tever the circumstances were 
the fact remains tha t, for the bu ffe; 
of safety provided by ANR 13 1 to be 
fully effect ive, a pilot must plan to 
effect recovery from all manoeuvres 
performed in normal aerobatic night 
at least 3,000 feet above the terra in 
in the immediate vicinity of the air­
craft. 

CAUSE 
The probable cause of the 

accident was that an acrobatic 
manoeuvre was commenced at an 
unsafe height. ~ 

page 7 



i. .... 

"\ 

" 

··:.~·~« ·. ·:.·:.·:.·. - ~!Iii.... ' \ ~::/~{::/):: . 
\ \ ~.::::... 

(Based on Report issued by 
National T ransportation Safe ty 

Board, U.S .A.) 

paee 8 

• r· 

Some time ago, in Aviation Safety Digest No. 76, the 
article "The Turn of the Key" described two accidents in 
which light aircraft sustained damage when their nose 
locker doors opened in flight. This article stressed the 
importance of ensuring the security of nose locker doors 
before departure, but it hardly envisaged that the problem 
could result in a fatality. As the following report from the 
National Transportation Safety Board tells however, this is 
just what led to a fatal accident to a Queen Air in the United 
States. 

On two quite recent occasions in Australia, Queen Air air­
craft have suffered minor damage when their nose compart­
ment doors opened into the port propeller shortly after 
takeoff, in circumstances strikingly similar to those of this 
fatal accident. We can be thankful that on both occasions, 
the pilots concerned handled the emergency successfully 
and were able to make a safe a~symetric landing, but the 
fact that these potentially dangerous emergencies 
developed at all, makes the contents of this report all the 
more pertinent. 

" . ,. 

The F'igh_t ... .. _· 

A BEECH Q ueen A ir was sched­
uled to depart A lbuquerque, 
N ew Mexico, U.S.A. for Los 

A lamos, with one pilot and eight pas­
sengers o n board . As well, there was 
35 pounds o f cargo in the rear com­
partment, a nd 86 po unds in the 
forwa rd compartment in the nose. 

The pilo t requested and received a 
clea rance to taxi to runway 17 and 
three mi nutes afterwards was cleared 
to take-off fro m a point adjacent to 
taxiway 7, which left 7,500 feet or the 
8,993 foot ru nway ava ilable. T he wind 
was given as " 190, variable at 22". 

Very soon a fterwards the ai re raft 
was seen a irborne, approximately 
3,500 feet further down the runway. 
The fl aps and undercarriage had been 
~etracted , and the port propeller was 
1 ~ the fully-feathered posit ion. T he 
a ircraft had attained a heigh t of 50 to 
100 feet over the centreline of the 
runway a nd approximately 4,000 feet 
of runway remained . The aircraft was 
then observed to begin a shallow left 
turn to a head ing of about 350 
degrees. 

replied " .. . runway 26 if you'd like, 
or runway 17. W ind is 20 degrees at 
23." T he pil ot did not acknowledge 
this clearance, nor were there any 
further transmissions from the air­
craft. 

After momentarily flying straight 
and level at an estima ted heigh t o f 100 
feet, still on the heading of about 350 
degrees, the aircraft assumed a sl ight 
nose-high attitude, then rolled to the 
left a l a rapid rate, pitching down 
rapidly as it did so. After roll ing 
through about 240 degrees, it struck 
the ground 7,000 feet east-southeast 
of the intersection of runways 17 and 
26, in a right-wing-low, 80 degrees 
nose-down attitude. The aircraft was 
destroyed by im pact forces and the 
fire that followed , and all on board 
sustai ned fatal injuries . 

Investigation 
Examination of the aircraft 

wreckage d isclosed that:-
• The wing flaps and undercarriage 

were in the retracted position . 

as no. separatio n of 
st ructura l compon ent s be for e 
impact. 

• There were propell er slash marks 
011 the forward cargo compa rtmen t 
door. 

• Both engines were capable o f 
normal opera tion before the 
damage was infl icted to the left 
propeller. 

• T he port propeller was in the 
feathered posi lion and the tip had 
been broken off one blade. 
The forward cargo compartment 

door was recovered from the wreck­
age and the door locking mechanism, 
which was foun d in the un locked 
position, was checked a nd found to 
function properl y. T he locking 
mechanism cons ists of three bayonet­
type latches which slide into holes in 
the door fra me a nd are held in place 
by an over-cent re cam. During the 
locking operation which requires 40 
inch pounds of to rq ue, the overcentre 
cam act ion has a distinctive "feel" 
which serves as confirmation o f its 
locked posit ion . T he statement of a 
pil ot formerly employed by the oper-
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DISASTIR! 
ator, revealed that the door locking 
mechanism on this particular aircraft 
was very difficult to operate and it 
had been his experience that some 
company personnel were unab le to 
latch the door properly. The aircraft 
was orig inally equipped with a n 
optional safety interrupter swi tch 
system, designed to preclude starting 
the port engine if the fo rward cargo 
co mpartment door was not latched 
properly. The Deferred Discrepancy 
list for th e aircraft showed however, 
that th e safety switch had been 
inopera tive for so me time and invest­
igation disclosed that there was no 
wiring to the switch. 

Cargo from the forward cargo 
compa rtment was found on both sides 
of the runway app roximately 1,400 
feet from the beginning of the take-off 
roll , and the missing tip of the port 
propeller was fo und at the inter­
section o r runways 17 and 26, 2,400 
feet from the beginning of the take­
off. Four th ousand nine hundred feet 
of usab le runway rem ained from this 
point. 

The take-off and climb perform­
ance of the ai rcra ft was computed for 
a pressure alti tude of 5,300 feet , a 
temperature of 83 degrees F., a tak e­
off weight of 8,300 pounds, with the 
port engine stopped, and the prop­
eller feathered. With the exception of 
the open fo rwa rd cargo co mpartment 
door, these conditions approximate 
th ose of th e take-off on the day of the 
acc ide nt. The calculated climb 
performance was based upon the 
assumpti on that th e port engine was 
shut down and the propeller fea thered 
a t, or immediately after, lift-off. 
These computati ons showed a take­
off sa fety speed of 93 knots calib­
rated airspeed, after a roll of 2,600 
reet. The single-engine best rate of 
climb speed was 96 knots. The corres­
po nd ing mi nimum s ing le-en gine 
cont rol spet;d (Yrnc), assuming level 
flight and take-off power on the right 
engine, would be 87 knots and the 
sta ll ing speed was ca lcula ted to be 89 
knots. The perfo rmance data indica­
ted that in this configura tion, the air­
craft could achieve a ra te of climb of 
188 feet per minu te. 

There was no informati on ava ila ble 
fo r ca lculat ing the drag produced by 
the protrud ing cargo door and th e re­
sul ting cavity in the nose compart­
men t. The effect of the open nose 
ca rgo doo r on clim b performance was 
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therefore estimated, using a method 
derived for determi ning the ef'fect of 
open undercarri age doors, and in­
dicated that the best rate of climb 
wi th the door open and take-off power 
on the operati ng engine would be 94 
feet per minute. If the pilot reduced 
the engine' s power to METO, the rate 
or cli mb would be red uced lo 31 feet 
per minute. 

The clim b perfo rmance would have 
been further diminished by turning 
manoeuvres and turbulence, both of 
wh ich would have also adversely 
affected the sta lli ng speed. A special 
weath er observation taken 10 minutes 
af'ter the accident reported, " .. . 
temperature 83 degrees ... wind 210 
degrees at 23 knots, gusting to 31 
knots . . . blowing dust all quad­
rants." An AIRMET, valid for the 
ti me of th e accident, advised of light 
to moderate thermal tu rbulence 
throughout Arizona and New Mexico 
and statements fro m pilots verified 
the presence of turbulence in the 
traffic pattern a t Albuq uerque. 

Analysis and Conclusions 
From the evidence brought to light 

during the investigation, the Safety 
Boa rd m a de the following 
conclusions: 
• The forward cargo compartment 

doo r cam locking mechanism was 
not fully rotated to the over-centre 

Photogr;iphs showing the operation of the 
forward compartment door lock111g mec/1a-
11ism on the inside of the door: 

TOP: Unlatched 

CENTRE: Latched but not locked 

BOTTOM: Latched and locked. 

position when the door was closed. 
Examination of the latching 
mechanism design revealed that 
when the cam locking mechan ism is 
properly positioned in the over­
centre detent, a positive lock will 
prevent inadvertent disengagement 
of the latching bayonets. The al ign­
ment of scribe marks on the handle 
assembly provides a positive indica­
tion that the latching bayonets are 
fully engaged and that the cam is 
over-centre. A 10 degree minimum 
displacement from the scribe mark 
a lignment position would be evi­
dent if the cam were not over­
centre. In th is position, the bay­
onets cou ld be ful ly engaged so that 
the door would otherwise appear to 
be secured. The investigation dis­
closed that the latching device on 
th is aircraft had previously been 
difficu lt to operate and requ ired 
more than normal force to engage 
the doorlatching bayonets. The 
Board believes that the use of ex­
cessive force might have misled the 
pilot to disregard the handle scribe 
mark alignment and to bel ieve that 
the cam was overcentre and the 
door was fully locked . 

• T he cargo door bayonet- type 
latches became disengaged during 
the take-off roll and, at some point 
along the ground take-off path , the 
door opened into the port propell er 
arc. The Board believes that this 
occurred within the initial 1,400 
feet of the take-off. Visual assess­
ment of the door opening was not 
possible from the cockpit. 

• For the nex t 1,200 feet of ground 
roll, heavy, compact metal cargo 
from the forward cargo compart­
ment was falling into and being 
struck by the port propeller with 
sufficient force to shatter the pieces 
of' cargo, break off the tip of one of 
the propeller blades, and heavily 
dent all three blades. From the 
point where the propeller blade tip 
was found, 4,900 feel of runway 
remained in wh ich to stop the air­
craft safely. 

• The aircraft lifted off approxim­
ately 2,600 feet from the take-off 
initiation point. The decision to 
continue the flight at this point was 
a matter of pi lot judgment, and 
the known existence of precipitous 
terrain beyond the runway might 
have been a facto r in the decision to 
continue. Performance data shows 

that the aircraft could have stopped 
on the runway length remaining 
from the point where the under­
carriage was retracted. Subsequen t 
lo that point, and on reaching a 
height of 50 feet, the remaining run­
way distance was marginal for 
abandoning the take-off success­
fully . 

• Performance calculations account­
ing for the estimated effect of the 
open cargo door show that in level 
fl ight, with the port propeller 
feathered, the starboard engine 
operat ing at M ETO power, and the 
unde~carr i age and flaps retracted, 
the ai rcraft should have been able 
to maintain a positive rate of climb 
or 31 feet per minute. 

• rrom the deterioration of aircraft 
contro llabi lity that woul d have 
been evident from the aircraft's 
handling characteristics, the pi lot 
wou ld have been aware of the loss 
of' aircraft performance. However, 
there was no way that he could have 
made a reasonable judgment as to 
the extent of the loss. In the circum­
stances, it would be reasonable to 
expect that the pilot would land the 
aircraft at the first opportunity. 
After being cleared by the Tower· 
for a land ing on either runway 17 or 
26, it is probable that the pilot in­
creased the angle of bank slightly in 
an attempt to land on runway 26, 
the nearer of the two runways. At 
this point, control of the ai rcraft 
was lost. 

• The decision of' the pilot to turn 
immed iately to another runway was 
probably influenced by the proxim­
ity of' rising terrain; however, this 
action is questionable in view of the 
aircraft's calculated performance 
with th e cargo door open. 

Probable Cause 
The National Transportation 

Safety Board determined that the 
probable cause of this accident was 
the inadve rtent opening of the 
forward cargo compartment door and 
the subsequent discharge of cargo, 
which caused damage to the left 
propeller and additional drag at a 
critical phase of flight. The Safety 
Board believes that had the door­
u n safe- i nd ica t i ng syste m been 
operational or had the security of the 
fo rward cargo compartment door 
been ensured, the accident would have 
been avoided. ~ 
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Each year, in accordance 
with the terms of the Air 
Navigation Act, the Minister 
for Transport makes a report 
to Parliament on the admini­
stration and working of the 
Act and of the Regulations 
made under its authority. 
The report covers all phases 
of Departmental activity and 
customarily includes com­
ments on the levels of safety 
achieved in the various 
facets of Australian civil 
aviation. 

The comments on Aus­
tralian aviation safety and 
the statistics on which they 
are based are obviously of 
interest too, and undoubt­
edly have a message for 
readers of the Digest. For 
these reasons the oppor­
tunity is taken in this issue of 
the Digest, to reproduce the 
relevant parts of the 
Minister's Civil Aviation 
Report for the year ended 
30th June 1973. 

N O accident occurred in Austral­
ian air line scheduled oper­
ations in 1972-73 for the second 

year in succession. Schedu led air 
frei ght services were also accident­
free. In 197 1-72, however, there was 
one accident involving a scheduled 
frei ght aircraft. 

page 12 

In airline non-scheduled operat­
ions, there was only one accident in 
1972-73; a fatal accident in Papua 
New Guinea, in September, 1972, in 
which the pilot or a Short SC7 Sky­
van and three passengers were fatally 
injured. S imil arly, in 1971 -72, only 
one fatal accident was recorded in a ir­
line non-sched uled opera ti ons, at 
Alice Springs N.T., but there were 
three non -fatal accidents as well. 

In other than airline fly ing - flying 
training, private and business, chart­
er /co mmuter, aerial agriculture, aer­
ial work and gliding - the 1972-73 
accident record was numerically less 
favourab le than 197 1-72. 

The total number of accidents in all 
kinds of fl ying in 1972-73 rose by nine 
to 251, the number of fata l accidents 
j umped by eleven to twenty-seven and 
the number of occupant fatalities 
increased by eight to fifty-three. It is 
important to note that a significan t 
rise was experienced in overall flying 
activity in 1972-73. The numbers of 
accidents, fatal accidents and fatal­
it ies for 1972-73 are shown in the 
following table: 

The distribution of accidents for 
1972-73 was sim il ar to that of 1971 -
72. Private and business flying show­
ed a slight improvement on 1971 -72, 
while the glding and aerial agricult­
ural flying record deteriorated . The 
significant feature of the fata l acci­
dent dis tribution was the occu rrence 
of fata l accidents in gliding, fo r the 
first time in four years, and in flying 
training, where there has been only 
one fatal accident in the previous four 
years. Four fata l accidents occurred 
with aer ial agricultural operations in 
1972-73, compa:ed with one in each 
of the previous two years. 

Airline S afety 
The airlines' accident- free per­

formance in scheduled passenger serv­
ices in 1972-73 following an accident­
free record in 197 1-72 is, in itself, very 
satisfactory. However, when it is 
coup led with an acc ident-free 
performance in scheduled freigh t 
services, the 1972-73 airline sched­
uled operat ions record is highly 
commendable. Based upon an esti­
ma . ~ of the hours flown, the acciden t 

Kind <~/flying Affide11t.1· Fatalities 
Total Fatal Crew Pass. Other 

Ai rline llying 
Non-airline !lying 

1 I 3 

Charter / commuter 44 4 3 x 
Aerial agriculture 35 4 4 
Flying training 23 2 4 
Other aerial \\Ork 10 I 
Private and 
business 112 13 13 13 
Gliding 26 2 2 

TOTAL 251 27 27 25 

page 13 



rate and the fatal accident rate fo r 
1972-73 wil l be 0.23 accidents per 
100,000 hours flying for all operat­
ions by airline operators. 
General Aviation Safety 

In powered general aviation operat­
ions, the total number of accidents, 
224, was only fi ve more than in 1971 -
72 but the number of fatal accidents 
increased by nine to twenty-four 
against fifteen in 197 1-72. As it is 
expected that the hours fl own in 
powered general aviation will show an 
increase of about 7% in 1972-73, the 
accident rate for the year is slightly 
more favourable than the very satis­
factory ra te ·achieved in 197 1-72. The 
rate fo r 1972-73 is expected to be 18.2 
accid ents per I 00,000 hours fl own 
compared with 19.4 for 1971-72. 

The relatively sharp increase in the 
number of fa tal accidents in 1972-73, 
compared with 1971-72, is somewhat 
d isappointing. The fa tal accident rate 
for 1972-73, at 1.95 fatal accidents 
per I 00,000 hours fl own is sign­
ifica ntly less fa vourable th an the rate 
of 1.34 achieved in 1971-72. It is 
important to remember however, that 
the 197 1-72 fatal accident rate was the 
lowest for many years. The 1972-73 
result still compared well with the 
rates for the two years before 1971-
72, when the respective ra tes were 2.2 
a nd 2.74 fatal accidents per 100,000 
hours fl own. The increase in fatal 
accidents in 1972-73 does not there­
fore indicate a major deterioration in 
general aviation safety. 

The fatal accidents in 1972-73 were 
spread over all of the principal flying 
categories, each of which maintained 
a ratio of fatal accidents to total 
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accidents within the band of I :8 to 
I : 11 . The four fa tal accidents in aer­
i a I ag ricult ur a l ope ra tions were 
disappointing and the performance of 
this type of fl ying will be watched 
closefy in 1973-74 to determine 
whether an unsafe trend is devel­
oping. 

Weather condi tions were again a 
facto r in nearly 50% of the fatal accid­
ents in charter and private and busi­
ness fl ying, a percentage li ttle im­
proved on previous years. This is 
part icularly d i::appointing as a n 
ex tens ive safety ed uca Lion pro­
gra mm e had been mounted in a 
strong effort to reduce the incidence 
of this type of accident. 
Gliding 

Gliding operations for the year 
resulted in twenty-six accidents, of 
which two were fa ta l. The 1972-73 fig­
ures are ex pected to show an increase 
of approxjmately 10% in glider 
operations, measured in terms of 
hours fl own and glider launches. The 
pattern of gliding accidents in 1972-73 
shows no discernible trend to cause 

concern. More th an 75% of the accid­
ents a r-0se from circumstances pec­
uliar to gliding, such as launchings, 
outfield landings in unprepared areas, 
and landings short of the aerodrome 
which are usually associated wi th 
misjudgment of the prevail ing wind 
cond itions. Other gliding accidents 
are related, generall y, to ma ni­
pulative errors of the type which also 
occur in powered flying by pilots of 
limited experience. 

Safety S tatistics 
In airl ine operations, the greatest 

interest is logically centred on the 
statistics relat ing to scheduled operat­
ions and the relevant data fo r deter­
min ing safety trends is in the table: 
" Rates fo r Five-Year Periods" . A 
study of this table indi cates that the 
stable situation which has existed over 
th e past ten years is continuing. For 
each of the fi ve safety measurements 
used, the rates for the final peri od 
1968-72 are either mo re favourable 
than, or the equivalent of, the lowest 
ra tes achieved fo r any of the other 

Rates for five-year periods: Scheduled operations 

1968-72 1967-71 1966-70 1965-69 1964-68 

Accidents per 100,000 hours 
flown 0.76 0.82 1.24 0.86 0.87 
Fatal accidents per 100,000 
hours flown 0.11 0. 11 0. 17 0. 11 0. 12 
Accidents per 100,000 
landings 1.02 I. II 1.28 * * 
Fatal accidents per 100,000 

0.27 land ings 0.15 0.1 5 * * 
Passenger fata lities per 100 
mi ll ion passenger miles flown 0.10 0. 10 0.21 0 .2 1 0.23 
*Data not avai lab le. 
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Accident rates : five-year periods 
Powered aircraft per 100,000 hours fl own 

Com muter/ Aerial Flying Other aerial Private and All powered 
Charter agriculture training work business aircraft 

Period Total Fatal Total Fatal Total Fatal Total 

1968-72 14.72 1.36 35.29 1.29 13.32 0.43 9.65 
1967-7 1 15.34 1.52 36.5 1 1.94 13.93 0.34 12.41 
1966-70 16.05 1.66 37.83 2.40 13.48 0.69 15.59 
1965-69 15.64 1.31 37.75 2.37 13.05 0.72 19.31 
1964-68 15.5 1 1.25 37. 17 2.91 13.52 0.79 20 .8 1 

fi ve-yea r periods. The resul ts are 
undoubtedly at a very satisfactory 
level and the degree of improvement, 
where it does exist, is very low, 
suggesting that further improvement 
will be a demanding task . 

The fatal accident and passenger 
fa ta li ty rates reflect two fatal acci­
dents in each of the five-year periods, 
except fo r 1966-70 in which three fatal 
accidents occurred - in 1966, 1968 
and 1970. The number of passenger 
fata lit ies in each of those three 
accidents was twenty, twenty-two and 
six respectively, each of which is very 
low considering th e norma l load 
facto rs and the capacities of the 
aircraft now providing the bul k of 
scheduled passenger ai r transport in 
Australia. Had one of the aircra ft 
involved in those fatal accidents been 
loaded to the normal level achieved in 
1972-73, the fatal accident rate would 
have been no different, but the 
passenger fatality rate would have 
been mu ch higher. There is therefore 
no roo m for co mp lacency if the 
present favo urable safety levels are to 
be maintained . 

Int e rn a ti ona l C ivil A via ti o n 
Organisation sta tistics include acci-

dent and fata lity rates for two of the 
sa me meas urements used in the 
tables. The five-year rates for these 
two measurements for ICAO member 
States, excluding the USSR, show a 
steady, though gradual improvement 
since 1967 at levels of between two 
a nd th ree times the Au st ra lian 
co mp arative rates fo r th e sa me 
period. For the las t five-year period, 
1968-72, the ra tes of th e ICAO 
member States were the lowest 
achieved and they are reproduced for 
co mparison: 

Accident and Fatality Rates 
!CAO Member States 1968-72 

Fatal accidents per 0.28 
I 00,000 hours fl own 

Fatal accidents per 0.35 
100,000 landi ngs 

Passenger fatalities per 0.39 
I 00,000 passenger mi les 

In general aviation, a compariso n is 
not possible between the accident 
rates achieved in Australia and those 
of the rest of the world because stat­
ist ics are not published on world 
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Fatal Total Fatal Total Fatal 

1.30 34.47 3.50 22.16 1.81 
1.89 Jli.94 3.43 23. 12 1.92 
3.26 36. 14 3.54 24.26 2.23 
3.03 36.67 3.65 24.84 2. 18 
4.09 38.46 3.7 1 25.76 2.36 

general aviation activi ty and acci­
dents. Comments regarding trends in 
general aviation are, therefore, con­
fined to the situation in Australi a. 

The table "Accident Rates: Five 
Year Periods", is the most reliable 
indication of trend in powered gener­
al avia ti on operati ons and here, it is 
ev ident that a steady improvement 
has been achieved over the past nine 
years in both the accident rate and 
the fatal accident rate. Within the 
indi vidual kinds of fl ying, in to which 
powered general aviation operations 
are classified fo r statistical purposes, 
the fi ve-year rates also show a trend 
either of improvement or of stabil ity 
at a favourable level, except for priv­
ate an d business flyi ng, where both 
the accident rate and fa tal accident 
rate has shown litt le improvement. 
The rates for private and business fly­
ing are more than twice those of 
charter, flyi ng training, and other aer­
ia l work operations. Even aeria l 
agricul tural operati ons, which are 
usually associated with hazard, have 
a n accident rate only slightly less 
favourable th an private and business 
operations, and aerial agricultu ral 
operations have consistently had a 
more satisfactory fatal accident rate. 
~~~~~~~~-~ 
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We drove out of Alice Springs with gay laughter. We had spent a wonderful three 
days touring by hire car, and now we were off to Ayer's Rock. The sky was eight­
eighths blue and the 21 O was ready for action. But as we drove through Heavitree 
Gap, and looked towards the south-west, I could see heavy cumulus low on the 
horizon. My heart -sank, but I said nothing to the passengers except that the strip at 
the Rock might be out of action because of heavy rain. 

As the passengers loaded the aircraft, I bounced into the Briefing Office and 
asked details of the weather and strip at Ayer's Rock. The Briefing Officer said in a 
very polite manner that, so far this morning, the SAAT AS aircraft had turned back 
and Connellan's had got as far as Tempe Downs and returned. The cloud build-up 
between Alice Springs and the Rock was the biggest they had ever known, and they 
were sending out some weather people in the Connellan Heron to have a look at the 
phenomenon. 

I TOLD the Briefing Officer I was on holidays and had no 
intention of even heading in the direction of marginal flying 
- it was no way to spend a holiday. I asked about 

Oodnadatta and was told it was raining there too. Then I had a 
brain wa,'e, and asked about Birdsville - surely it couldn't be 
raining there!! "No" said our man, "As far as can be gleaned 
from weather reports it is eight-eighths blue!" I retreated to my 
cheerful passengers and gave them the story. 

I couldn't miss the long faces of disappointment. None of 
them had ever seen the Rock and as one much-travelled 
passenger remarked, "Going to Alice without going to the 
Rock is something like going to London and not seeing 
Buckingham Palace". But all agreed we should go to Birdsville 
for lunch and then to Thargomindah and Eulo for overnight. 

The area forecast for the Birdsville side was not available. It 
would take at least thirty minutes to obtain. I told the weather 
man, do just that, and I'll wait! I wasn't prepared to cross the 
Simpson Desert and not know what was doing on the other side. 
For it's a long way to come back, and all strips other than 
sealed ones in the area were out of action. The forecast arrived· 
- there was a weak trough moving through, but it should cause 
us no problems. The weather man is happy with our plans, the 
Briefing Officer is happy, and I'm happy. So after buying a few 
maps to cover our changed needs, off we go! 

Gee! This new WAC chart seems different to what I 
remember last time I crossed the Simpson Desert. I must 
compare them when I get home (I did and the difference in the 
Hypsometric tint layout between the 4th and 5th edition is 

startling. No wonder it didn't seem to make sense last time and 
no wonder we are told to be sure our charts are current). Santa 
Theresa on the nose - good. Now for Hale River. 

Is that the Hale River or the Todd? Well was that a river or a 
creek back there? If only I knew that, I would know what this 
is! But I'll make this Hale River and report accordingly, and if 
there are no more river beds further on, I will have been correct. 
If there are I'm wrong, because Hale River is the last I should 
see this side of the desert and as it is I'm 10 knots below my 
estimated ground speed. Yes, I was right - we are into the 
desert now, and I'll have to remember about my ground speed 
and "ops normal" calls. One hour out of the right tank, change 
to the left and note the time. Keep the directional gyro reset 
and concentrate, because to allow the aircraft to wander on 
this long leg would cause some embarrassment for sure! 

·Past the half way mark now, and what's this to the south? 
High cumulus then stratus down to about 2,000 feet! From here 
it looks as though its precipitating in patches, but at about 300 
feet I see a thick line of stratus- the top precipitation going 
right through it. I don't like it - if you were flying in that rain 
you wouldn't see that low stratus coming at you. Here's hoping 
w.e beat it to Birdsville. I wish DOT would do something about 
their 6575 frequency so I could get a word in. If it wasn't so 
busy with Wyndham and Darwin, I'd ask them to check 
Birdsville out because if the rain beats me, will it be still 
serviceable? I can hear many calls from Alice telling of 
deteriorating weather and widespread heavy rain. But there's 
,one thing for sure - there is no returning to Alice now! 

page 17 



ADVICE 
BllDID 

"All agreed we should go to Birdsvi/le for lunch ... " 

VH- KIC _.,, 

I reckon I'm about 30 miles out of Birdsville now and it 
looks bad ahead. I have the NDB latched on - that is if it's 
reading correctly and not pointing to one of th ose big cu-n ims. 
I' m going to have to a lter head ing 15 degrees to starboard -
the weather man's "weak trough" has changed to bad news so 
the winds could be anythi ng. r reckon it's blowing from the 
south west and so I' ll take an NDB bearing and note the 
ch3nge of heading in case the N DB is wrong. There is nothing 
to fi x on here - so much water lying about that the salt pan 
shapes don ' t match up too well, but that doesn' t surprise me in 
this rain. Fifteen miles to go T reckon. But boy it's raining -
there's no "two miles in rain showers" here, and remember 
that low stratus. 

That low stratus! I wou ldn' t see it coming in th is, and that's 
just what has trapped many pilots with more hours than me! 
Remember the Safety Digest saying over and over again about 
~i tuations like this? And pressing on regardless? Even pilots 
with IF ratings have come undone at this low height and I'm 
below 500 feet! But if T turn back, where wi ll I go? And where 
can r go? We must press on, it may lift a bit! 

Press on? That's the big question. Press on - that's just 
what the Digest says not to do! And what about the Operat­
ion al Alert No. 2 stuck up on the office wall at work? I'm 
stupid, I' ll join all those pi lots before me in this. I must get out 
while I can stil l see. If I hit that low stratus I'm done for. Re­
member turning this aircra ft under the hood the other Sunday 

"The passenger in the righ t hand seat opened the chart out". 
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wi th the instructor on NDB let-downs? At one stage T had it 
heading for the ground at 2000 feet a minute! From this height 
tha t would take about three seconds! A gentle turn to 
port a nd I' ll ny due north to clear it. My passengers haven 't 
spoken - they're terrifi ed, I'll bet! I tell them T reckon we a re 
about 10 miles out of Birdsville, and it's possible that better 
pilots than I could get there, but it's also possible to die in this 
stuff, so out of it we go and we'll decide where when we are in 
the clear! 

Now we a re clear and what a relief! But now we could be 
anywhere on the map wi thin a 40 mile radius. What about 
putting her down with the wheels up? Could be done safely on 
these watery clay pans. All my calls to Charleville have 
brought nothing, and if T wander about they will never know 
where to look. I'm glad I tested that Impact YSB before T left 
- I know that works. If I put her down here I'm somewhere 
near where they expect me to be. But wait a minute! Re­
member what the Digest said about that poor fellow who tried 
to land on the road outside Hermannsburg and wrote the a ir­
cra ft off? Remember they said that, whi le you have fuel and 
clea r sky, use it to find out where you are? You can then put 

"East is the way to go for sure" 

down after using up your time, prov,iding you use it sensibly. 
Be sensible and don't panic - very importan t fro m now on if 
we are going to pu ll out of this situation. Let me think -
• Endurance? How far can I go and for how long? 
• Direction? Must make a decision on this and stick to it. 

Mustn ' t cover the same ground twice! 
• Communications? Must keep calls going out to all stations 

on what I'm doing. Surely someone somewhere wi ll hear 
them. 
I've got a safe 200 minutes - say 500 miles radius from 

here, wh ich gives me more than l have WAC charts for. I'll 
use YEC charts if forced to, but that will be the last resort, so 
the WAC chart it is ! I tell the passenger in the right hand seat 
to open it out and hold it up. Then I run the nav rule about to 
get some idea of distance. In a few moments I come up with 
the fo ll owing: -
• The easiest thing to see on this Cooper C reek chart is Coop­

er Creek! 
• South from this point is out because of the weather. It 's as 

black as night from the south and moving towards us. 

• North would take us off the chart and to what? Fun ny how I 
can' t thin k what should be north of this map now - the 
harder I try to remem ber the more blank my stupid mem-
ory seems to gel. . 

• East is the way to go for sure. Ignore those closer stnps -
they're probably out of action, and I II miss them because 
I' m not sure of my sta rting point, but the Cooper must show 
and Windorah situated on the Cooper has a sealed strip and 
an ND B. It would be good to call them up and confirm the 
N DB is work ing, but 6575 continues lo garble, though I 
hear my ca ll sign al odd times. 

I bet the Flight Service O fficer at Charleville is gett ing wor­
ried abou t losing one o f his chicks at the moment, but first T 
must sort out what I am doing, and then I'll bash away on the 
line myself. O .K. , decision made! We aim for Windorah and 
assu me the NDB is not working. That way we can gain some­
thing if it is! It's well within our endurance and by the time we 
reach the Cooper I'll know how long I've got left to fly north 
or south to find it. So now for 095 degrees and no wandering! 

The lake and clay pan layouts are hopeless with all this 
water about, but if I had to give a position I would say 20 
miles sout h of the lakes around Glengyle (though I didn't 
know it then, I must have been almost " spot on"). T reckon 
200 miles wi thou t a fi x plus the distance we've already travel­
led since our last posi tive fix will make 525 nautical miles, and 
if any of my rcckonings are way off we could end up any­
where within 250 miles radius of Wi ndorah ! But now it's time 
to give my ears a rest. I 've been using the head phones for two 
and a half hours to save the passengers having to put up with 
all the stat ic and garble on the speaker, but it's now dr iving me 
mad so I'll have to give them a taste. Off wi th the phones and I 
throw the con trol swi tch to speaker. The radio seems to have 
improved out of sight! "Charleville this KTG KJG KIG, track­
ing Windorah Windorah Windorah. Extend SAR extend SAR 
extend SA R to 0700 0700 0700." Now we lis ten. Back comes 
Charleville loud and clear, reading me fours, but I'm being 
jammed. " Try· another freq uency", and " Are you tracking 
Thargomindah?" 

So much fo r tryi ng the other frequencies ! I've tried them 
unt il I'm blue in the face and 6575 is the only one that looks 
like giving me a go, so I'm into it again. "Negative negative 
negat ive ... "and repeat, and repeat the Windorah story. /\ t 
las t confirmation from Charleville! I'm much happier now, 
the fact th at they know my intentions is very comforting, for 
surely if there are any Notams on Wind orah they will make 
every effort to advise me. Now there's time for a sing song to 
unwind the tension, and to make sure all keep a sharp look out 
fo r landma rks - roads, ranges, etc. How tempting it would be 
lo move over th ere and see what that is. And what's that - a 
la rge town? - or a mass of water-~ole renections? And that's 
just what most of my passenger's sightings are too! So I 
maintain my heading and a record of times, and wait until 
something positive shows up. I would like to move into the 
maximum endurance configuration, but this weather is ~hang­
ing fas t so we had better leave it at 23 inches and 2.400 rpm , 
or I may end up with fuel and nowhere to go with it. I'll lean a 
bit just the same, and keep a sharp eye on cylinder tempera­
ture. 

Now an hour has gone a·nd at least the NDB needle is com­
ing back smoothly after test and it's about five degrees to port. 
Wi th th is sou therly blowing that would just about put us spot 
on if I hold th is head ing of 095. 

" . . . .. Windorah is in sight!" 

I'd estim ated Windorah at 0945 and I' ll be blowed - it's 
now 0935 and Windorah is in sight! At 0943 I'm over th e top ! 
- I have been close to what I reckoned almost throughout the 
ll ight, but dead reckoning and being sure are ''ery different 
reelings! T he cross wind landing is nothing after the ordeal, 
and I fluke a beauty that should restore some confidence in 
my poor passe ngers. S ilence descends as I pull out the idle cut­
olT. I sit quietly for a few moments and thank the Safety Dig­
est fo r its help, together with all my instructors whq have 
taken me into marginal cond itions and shown me unusual 
situations. It has surely helped us today. 

r was grateful that I had only recent ly spent so me time 
" under the hood" in the 210 on ND B letdowns and YOR ap­
proaches - it clea rly indicated my limitations! In spite of 
cluckings or approval from instructors on some manoeuvres, 
there were others that could have spelt disaster if they 'were 
real. I was "on top" of these things in the Cessna 172, but the 
210 was "200 yards ahead of me" at times because of its high 
performance. I was glad I remembered this at Birdsyille ! 

Gee, I wish the Digest came out weekly! ~ 

"The cross·wind landing is nothing after the ordeal . . . " 
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T HE Board said that just 
prior to the landi ng ap­
proach of the DC-9, a 

DC-10, also on a training 
flight, had com pleted a 
"touch-and-go" landing on 
runway 13 . The f in al 
approach of the DC-9 
appeared nor mal until it 
crossed the runway 13 th res­
hold, when it began to oscil ­
late noticeably. Finally, some 
1,200 feet down the runway, 
it ro lled nearly 90 degrees to 
the righ t, the right wing tip 
struck the pavement and the 
aircraft rolled nearly inverted 
before it crashed and burned . 

The Safety Board deter­
mined that the probable cause 
of this accident was . . . 

" ... an encounter with a 
trailing vortex generated by 
a preceding 'heavy' jet 
which re su lted in a n 
involuntary loss of control 
of the ai rplane during the 
fin al approach. Although 
caut io ned to expect turbul­
ence, the crew did not have 
suffi cien t information to 
evaluate accuratel y the 
hazard or the possible loc­
a ti on of t he vo rtex. 
Existi ng FAA procedures 
fo r con tr olli ng Visual 
Flight Rule fl ights did not 
provide the same protec­
tion fro m a vo rtex en ­
counter as was provided to 
flights being given radar 
vectors in eithe r 
Inst ru men t Flight Rules or 
Visual Flight Rules condit­
io ns." 
/\s a result of its invest­

igation of the crash during 
1972, the Board issued two 
recommendations to the FAA 
in Ju ne, and six in December, 
all or wh ich ca lled for 
corrective action aimed at 
preventing aircraft accidents 
f"rom vortex turbulence. The 
FAA is now acting upon 
these recommenda ti ons, 
which involve revisions in 
pilot and cont rol ler operating 
manuals, extcnsi-ve education 
programmes for pilots and 
con trol lers. and technical 
research. 

Both the DC-9 and the DC-
10 were using the Greater 
Southwest Internat io na l 
Airport for nying training. 
The DC-9 had left Dallas for 
Greater Sou thwest under an 
I fR cleara nce and, after 
ar ri ving in the Greater South-

Earlier this year, an Aeronautical Information Circular, 
issued by the Department drew attention to the danger of 
wake turbulence, as discussed in the Aviation Safety Digest 
pamphlet "Wake Turbulence is Dangerous', and mentioned 
that a recent overseas accident to a DC-9 had ,shown that 
even heavy aircraft are not immune to the potentially cata­
strophic effects of this hazard. 

The National Transportation Safety Board in the United 
States has since issued a report on this fatal accident, which 
occurred when the DC-9, engaged on a training fl ight, was 
approaching to land on runway 13 at Greater Southwest Inter­
national Airport, Fort Worth, Texas. The aircraft was 
destroyed and the four occupants, three pilots and an FAA 
operations specialist, were killed. 
west area, was cleared for an 
I nstrument L anding 
Approach lo runway 13, 
sequenced behind the DC-10. 
Separation between the two 
aircraft was established by 
radar and exceeded s ix 
nautical miles. The approach 
was uneventful, unmarked by 
turbulence, and the !FR 
clearance was automatically 
terminated when the DC-9 
landed . 

The DC-9 was subse­
quently issued a take-off 
clearance under VFR and 
there was no evidence that an 
I FR clearance was requested 
or reissued . Thus, under VFR 
without radar control, separ­
ation from other traffic 
became the responsibility of 
the flight crew. After this 
take-off, the DC-9 made a 
second I LS approach, which 
was terminated by a practice 
missed approach. Next, the 
DC-9 executed an approach 
lo runway 35 which the flight 
terminated by request ing a 
full -stop landing on runway 
17. A short time later, the 
flight changed this request 
and asked for approval to 
land on runway l 3 behind 
the inbound DC- I 0. T he 
clearance fo r the DC-9 to 
land on runway 13 was 
issued with the advisory 
"caution turbulence". 

After the DC-9 had turned 
on to final approach, it was 
sl ightly lo the right and below 
the path of the DC- I 0, wh ich 
was then lifting off the 
runway following completion 
of a touch-and-go landing. 
The distance separation 
du ring the approach between 
the DC-9 and the DC- I 0 was 
2.25 nautical miles. the Board 
said, and the time separation 
was 53 to 54 seconds . The 
DC-9 descended into th e 
circulatory vortex of the DC-

I 0, the core of which was 
stationary about 60 feet 
above the runway centreline 
- and, of course, invisible to 
the DC-9 crew. The velocity 
distribution of the DC- I 0 
vortex induced a seve re 
rolling moment on the DC-9, 
resulting in a la teral upset 
from which the pilot was 
unable lo recover in the avail­
able alti tude. 

The 1ast approach of the 
DC-9 was 111 uch closer to the 
DC- I 0 than the l wo previous 
approaches, but the evidence 
indicates that the DC-9 flight­
crew expressed no concern 
over this separation. In this 
connection, the Board 
pointed out that the vortex 
turbulence data avai lable to 
pilots in the form of training 
aids and advisory circulars 
are not specific in their dis­
cussion of "safe" separation 
intervals. "The upset might 
have been ave rted", the 
Board concluded, "had there 
been greater separation 
bet we en the two air­
craft." 

Comment ing further, the 
Huard said that the "caution 
turbulence" advisory is often 
dt:graded by the frequency of 
issuance. Tht: Board noted 
that in this case the DC-9 
crew had successfully com­
pleted two approaches be­
hind the DC-1 0 without dif­
ficu lty. " Frequent caution 
advisories without a result­
ing encounter with a vortex, 
may lead pilots to disregard 
such notices", the Board said. 

Concerning vortex hazards, 
the Board pointed out that 
control lers are basically 
req ui red lo provide five 
nautica l miles separation, or 
two minutes time separation, 
to any landing aircraft behind 
a "heavy" aircraft if the 
following aircraft is oper-

ating under !FR- or VFR 
under radar control. On the 
other hand, the controller is 
required to issue only a wake 
turbulence c autionary 
advisory to V fR arriving air­
craft which are not under 
radar control. Under these 
conditions, t he Board 
concluded that the pil ot of 
the DC-9 accepted th e clear­
ance for a visual approach 
and it was his responsibility lo 
es tablish separation or inst i­
tute other vortex avoidance 
measures. 

/\fter examining var ious 
flight lest data, the Board 
decided that, while weight is 
certainly one of the sign if­
icant factors re lative to the 
vortex intensity of "heavy" 
aircraft, the size of the penetr­
ating aircraft is of equa l 
importance. Thus, the hazard 
wh ieh a DC- I 0 vortex poses 
to a DC-9 is relatively as 
severe as the hazard that a 
Boeing 727 or DC-9 vortex 
poses to a Piper P/\-28 or a 
Cessna 150. 

I ndccd, the Board sa id, the 
data available from vo rtex 
measurement tests to date are 
not sufficient lo present 
indisputable evidence that a 
five nautical mile o r two 
minu te separation is adequate 
lo ensure that the hazard will 
be avoided under all condit­
ions. The Board's statistical 
records reveal that 
"encounter wi th vort ex 
lurbuknce" has been assigned 
in the causal areas of 120 
aviation accidents between 
1964 and 1971 , indicating the 
seriousness of the vortex 
hazard. The Board conclud­
ed there is a need fo r more 
resea rch of t h e vortex 
tu rbulence problem as called 
for in its recommendations to 
the FAA . ~ 
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mlHTUR~ 
conTROL 

W
IT H today's efficient, high performance and 

increasingly sophisticated ligh t aeroplanes, it could be 
reasonab ly expected that the days would have long 

passed when aircrart came to grief for the sole reason that they 
simply ran out of fuel. Despite these expectations however, the 
very opposite is the case. During the past eighteen momhs, 
there have been sixteen accidents or incidents which have 
occurred because the pilots of the aircraft concerned allowed 
their fuel supplies to become exhausted. 

Several instances of fuel exhaustion have certainly been 
caused by such fundamenta l omissions as faili ng to check the 
con tents of fuel tanks befo re lake-off, with the result that the 
ai rcraft departed with insufficient fuel on board to reach their 
destinations. But in other cases the tanks were full at the time 
of departure and the flights concerned terminated prematurely 
because the fuel consumption in night proved to be greater 
than the fuef consumption rates on wh ich the flight was 
planned. 

The expected fuel consumption at the power settings to be 
used, and the aircraft's range and endurance, are all factors to 
be determined and taken into account duri ng the planning 
stages of a fl ight. But once in the air, these figu res cannot be 
realised unless the pilot uses the mixture control correctly. In 
fact, correct use of the mixture control in flight for adjusting 
the air to fuel ratio is one of the most important factors in the 
operation of aircraft · engines. The difference in range and 
endurance with the mixture rich and the mixture leaned can be 
great indeed.· It may not he fu lly appreciated that, in a typical 
light aircraft, proper leaning can reduce the fuel consumption 
by over twenty-five percent at normal cruising heights and 
power settings. Apart from achieving maximum range or 
cndurance operation, proper leaning of th e mixture also 
provides smoother engine operation and more power for a 
given engine setting; but there are two sides to the story, and 
misuse of the mixture control can soon ruin an aircraft engine. 
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Many modern piston engines use direct fuel injection into 

the induction manifold, and some models are also geared or 
turbo-supercharged. In the main, these engines have evolved 
from rel iab le, low compression ratio, carburetted, non­
supercharged engines with a reputation for being able to 
withsta nd some abuse. The modern engines developed from 
them deliver a lot more power with little, if any, increase in 
structural weight. This improvement in performance has not 
only involved an increase in complexity and in mechanical and 
thermal stresses but, not unnaturally, has also resulted in a 
greater dependence on correct adjustment and handling. 

INFLUENCE OF MIXT URE STRENGTH ON POWER 
AND TEMPERATURES 

".'i r to fuel ratio is the ratio of the weight of the air and the 
weight of the fuel that enters the cylinders. In a conventional 
petrol engine, the workable limits of air to fuel ratio (mixture 
strength) are from 9: I (rich) to 18: I (lean). Ratios in the range 
11 .5: I to 13.5: I produce maximum power per stroke for a 
given manifold pressu re, i.e. "best power". The cylinder head 
temperature reaches its peak value at a mixture close to the 
"chemically correct" ratio of 15: I , where all the air and all the 
fuel is burned. The maximum exhaust gas temperature occurs 
at a slightly leaner mixture than maximum cylinder head 
temperature, and the ratio for theoretical "best economy" at 
a point leaner still. ' 

The shaded areas in the graph on this page show ranges of 
mixture strengths for both maximum power output and best 
economy specific fuel consumption. On the rich side of the 
chemically correct mixture there is not enough oxygen in the 
air to allow all the fuel to be completely burned. However, the 
excess fuel has an important cooling effect and, during take­
off, climb and high performance cruise, provides the necessary 
protection from detonation, pre-ignition and overheating. It is 
for this reason. that full rich mixture is specified for take-off, 
at other than high elevation aerodromes, and climb and cruise 
at high power settings. In fact, above seventy-five percent 
p~w.er, the mixture should never be leaned beyond the 
m1111m.um ex tent necessary to avoid rough running or 
e~cess1ve P.ower loss such as may occur during take-off from 
high elevation aerodromes or during climb at higher altitudes. 
In such cases, the mixture may be leaned, but only sufficiently 
to restore smooth operation. Failure to observe this rule can 
quickly cause serious engine damage. 

-LEAN 
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•m• • ii •H• T• •u• •R• •E• • • • • • • :x~~~'~f;,,~::~·~~;~;~h:d,~r :,:1;~h;~ :":et• • • ~0,:•~00• 0 r•,.7bo: .:<l :.: d:o:,: T:,: d:o:, :.: • s~m ;:, :o:;<l:rn:oo7 .:pi: .:0 70 7,,:og ~h~ m7x,:e • • m mixture strengths is to use an exhaust gas temperatu g electrica lly conduct1v~ and when they reach a s u ~f1c1ent depth, usi ng a fuel now gauge in that, while the specified fue l nows 
This ~evice ~ie~su res the temperature of the exhaust ~~s~~~~~ ~!~e ele.ctnc cu r;e~~ .will n?~ through th.e d.epos1t ;~t~er th an have. <.1 bu ilt-in margin of safety _under normal operat ing 
in th is wa.Y indicates the propo rtions of the air-fuel mixture. .J~mping t~e g~p ~n the spark plug to 1gn~te the ai r and fuel cond1t1ons, un less the gauge remains accura te with in close 

MANUAL LEAN ING TEC HN IQUES 
Depending on the power settings used and engine handling 

limitations . contained in aircraft owner's manuals, engi nes 
may be operated at lean mixture sett ings co rresponding to 
maximum power and, where specifically permi tted, best 
economy. The following are recommended methods for 
manual ly setting maximum power and best economy 
mixtures. 
Tachometer - Airspeed Indicator Method 

The tachometer and, in favourable conditions, the airspeed 
ind icator are useful gu ides in establishing these mixture 
setti ngs. For aircraft with fixed pitch propellers, the throttle 
should be set for the desired cruise RPM as shown in the 
owner' s manua l, and the mixture then gradually leaned from 
fu ll rich until either the tachometer or the airspeed indicator 
gives a maximum reading. At peak indication, the engine is 
orerat ing in the maximum power range. In the case of 
constant speed propellers, the mixture should be leaned until 
the airspeed indicator read ing peaks or there is a significant 
power loss or evidence of rough running. The mixture shouid 
then be richened. unt il the engine runs smoothly r. nd power and 
airspeed are fully restored. 

Wryere the use o ~ cruise pow.ers at best economy settings are 
permitted, the mixture 1s first leaned from full rich to 
maximum power, then leaning is slowly continued unti l the 
eng!ne begins to .run rough ly or power and airspeed decrease 
rapidly. When e1the~ occurs, the mixture should be richened 
sufficiently to obtain an evenly firing engine or to regain most 
o~ the lost ai rspeed and engine RPM. Some engine power and 
airspeed must be sacrificed to achieve a best economy mixture 
setting. 
Fuel Flow or Pressure Gauge Method 

For aircraft with fuel-injected engines, the mixture can be 
lean~d manual~y by u~ing the fuel now or pressure gauge. 
Settmgs fur a given cru ise power and altitude may be obtained 
from tables or othe: ~ata provided by the ai rcraft 
manufacturer, or the 111d1cator may be marked wi th the 
corre.c~ now fo ~ each power setting. For any given set of 
cond1t1 0'1s, the pilot nee~ only lean the mixture to the specified 
fuel now value to obtain the correct mixture. 
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To establish the maximum power setting by this means the cha_rge .. It is essential t_herefore~ that an_ a ir to fuel ra tio be limits, the engine could be receiving a mixture that is ei ther 
mixt_ure is leaned to the point at which the tern er~tu re mainta i ~ed which wil l prov1~e sufficent . heat . in the too rich or too lean. Thus, whi le determining the correct 
reading reaches a maximum and then richened P.. t combustion chamb~r to vapounse any deposits which may st rengt_h by means of a fuel fl ow or exhaust gas temperatu re 
achieve a fixed temperature drop. Whenever bet again, o fo rm o.n the ceramic centre of the spark plug. gauge i_ s clearly pr_ eferable to set ti ng it " by ear" , the accuracy 

. . . . s economy M .1 b 1. h . ore:at1on 1s permitted by the aircraft owner's handbook or the a~y p1 ots e 1eve they s ould never lean the mixture fo r of settings established by these methods still depends on the 
engine operating man~al, the mixture may be leaned to peak operations bel.ow 5,000_ feet. Th~ theory behind this practic~ is cockpit gauges and sens ing uni ts rema ining close to correct 
EGT .. The accompanying graph shows that peak EGT occurs that, ?Y the time an aircraft with an unsupe:charged engine cal ibration at all times. 
essentially a t the nch edge of the best economy mix ture range. has climbed to 5,0~0 feet, the power output will ~ave dropped * * * * 
It . a~so shows t ~~t operation at peak EGT not only provides to about s~venty-f1 ve pe:cent at the thr?ttle s~ttm_g normally For engin.es _eq uipped with manually-opera ted mixt ure 
~in1111u~ spec1f1c fuel consu mption but also ninety-five to use~ for c!1 mb, and at thi s powe~, there 1s less 11kehhood of an con ~ rols ( wh1c~ includes most types of modern light aircra ft 
ninety- ~ 1 x percent of the engine' s maximum power capabil ities engine being .damaged through improper lean ing techniques, engines), the pil ot has a particul ar responsibi lity to underst and 
fo r a given engine speed and manifold pressure. since the cylinders and other engine parts are operating at the fun damentals of.engine opera tion and to use the mixture 

Aircraft wi th turbo-charged engines frequent ly have an lower temp~ratures. Th~ ~act ~f the matter i,s however that, ~ontrol s ~fel)'. and in.telligently. Proper lean ing of the mixtu re 
exhaust gas temperatu re pick-up installed in the turbine inlet u~less specifically proh1b1ted m t~e owner .s manual, the 1s essential 1f maxim um range and endurance are to be 
to measure turbine. inlet (exhaust gas) temperature. The ".11x.ture. may be leaned at any height, provided the power ach ieved , and it is a factor to be considered in take-off from 
procedures for lea~mg the~e engines, using turbi ne inlet setting 1s .below seventy-five percent. high elevation aerodromes. On the other hand over-lean 
temperature, are slightly d1.fferen~ and the technique and . The .mixture must always be returned to fu ll rich before mixtures can result in excessive engine temper~ tures and 
reference temperatures published in the owner's handbook increasing power, and then re-set. It should also be re-set for d~ton ation ":"hich .in turn can lead to such serious damage as 
~hou ld be strictly observ~d. For these insta llations, it is an)'. change in al~ itude or the application of carburettor heat. piston and nng fail ures, failed cylinder heads, and burned and 
i.mp<?r.tant that the max1mun_i turbine inlet temperature ~t _ 1~ good p:act 1_ce always t~ select full-rich mixture before eroded exhaust valves. This type of damage can occu r in a 
spec1f1ed by the manufacturer is not exceeded. JOin111g the circuit for a landing. Other distractions near the relatively s~ort time and, in the case ofa twin-engine aircra ft , 

wound can cause the mixture setting to be overlooked and a could possibly affect both engines at the same time. Thus 

PRACTICAL ASPECTS 
. Cru ise performance and range data contained in light 

a1rcra~t owner's handbooks is usually given for operation wi th 
t~e mixtu re correctly leaned. Operating wi th the mixture 
richer than necess_ary ~s not '.'being kind" to the engine - in 
fact, th e opposite. 1s usu.ally t~e cas~ . Operating an 
u.nsup~rcharged engine at high altitude with an excessively 
rich mixture not only. wa~tes fu.el, but the power produced will 
be. less than that which 1s ava ilable at that altitude with the 
mixture _correctly leaned. Surplus fuel is rarely requ ired fo r 
co.mbust1on chamber cooling at high al titudes and the use of 
mixtures ·that are too rich usually only introduces other 
problems sue~ a~ spark plug fou ling. Spark plugs are designed 
to operate within certain heat ranges in order to function 
properly ~nd operate without fou ling. An excessively rich 
mixture w!l l lower the temperature of the spark plug centre 
electrode below normal wh ich, in turn, wi ll lead to the 

pilot cou ld encounter serious difficulties with deton ation or regardless of the lea ni ng tech nique used, carefu l considerat i o~ 
overheating if a go-around became necessary. must also be given to such factors as any reduction in engi ne 

Although cruise operation on the lean side of the best power power, a~tual fu el consumption, engine cooling, smoothness 
range . prod uc~s the most econom ical fuel consumption, of operation and other relevant engine li mitat ions. As a fi nal 
excess1v.e leaning can cause overheating and misfi ring or ch~ck, once the mix ture has been set fo r cruise operation, the 
detonat1?n. In.carburetted engines, there is always a variation cy linder head temperature and oil temperature gauges should 
1n effective ~1xture strength ~rom cylinder to cylind<';r. Th is be constantly moni tored. Although these two instruments 
means that, 1f the overall mixture strength were to be set haye slow respons~ times, the trend of their readings is a useful 
lea~er than the best power condition, there would be some gu1~e 111 mamtainmg correct mixture st rengths and preventing 
cyl111ders. receiying still weaker mixtures and possibly engrne damage. ~ 
expe.riencmg distress. Overheating, or even detonation, 
confined. to one or two cylinders of an engi ne wil l not 
necessan.ly be apparent to the pilot, especially in a mul ti-
en~ine aircraft,_ a~d. he may be u ~aware that any damage is 
bemg done until 1t 1s too late . It 1s because of this risk that 
cr~ i se power operation of any carburetted engine using 
m.1xtu res leaner than "maximum power" must be conducted 
wi th e~treme caution. _Even in f1;1el injected engines where, 
theoretically, a ll the cylmders receive an equal am ount of fuel 
"best economy" settings must only be used where specifical ly 
approved in I he owner's manu al. 

When setting the. n: ixture by . n:eans of an exhaust gas 
temperature gauge, 1t 1s not su fficient merely to adjust the 
mixt~re to obtai~ a given temperature reading based solely on 
previo us. e~pene~c~. N ?t only are there likely to be 
cha;acterist1c. varia tions 1n exhaust gas temperature fro m 
engine to engme, but changes in ca libration of the indicating 

eq_u i pm en t can al so lead to inadvertent over-leaning of the ~=-~·· ·i·· ·;-~· ·~-i~iiiiiiiiiiiiiiiiiiii-.-=oiiii-..llliiiiiiiiiiiioi"!lll--m 1x tu re un less the correct " temperature drop" method is ~= 
always used. B=sa .. 
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THE /NDUS,~'\ 
FROM time to time 

"the grapevi ne" tells of 
ce r tain pi lots (w ho 

shall of course remain name­
less), who will persist in using 
motor spirit Lo go Oying (we 
don't rea lly kn ow why!). We 
admit that the origi nal man­
ual fo r the Gipsy Major 
rather quaint ly specified that 
"any good grade auto-mobile 
fuel may be used", but that 
was writ ten a long time ago 
and times have changed. In 
any case, we don't think 
that's the reason! 

But whatever their excuse 
may be, the fact of the matter 
is that these pilots are 
apparentl y un willing (or 
rerh aps unab le?), to 
appreciate the fact that there 
are very real hazards involved 
in the practice. Some readers 
wi ll recall thi s being pointed 
out in the Digest on a number 
of occasions in the past. 

.Just recently, the Popular 
Flying Association in the 
U.K. summarised in their 
"Popular Flying" a service 
in st ru ction fro m AVCO 
Lycoming on aircraft fuels. It 

is reproduced here as a remin­
der to those of our own 
readers who have not yet "got 
the message". 

**** 
Engine certification de­

pends on the use of ap­
proved fuels, and it is 
manddtory that only such 
approved fuels , and not 
motor gasoline, are used. 
There are differences 
between the properties 
and composition of motor 
and aviation gasoline 
which make the former un­
suitable for use in aircraft 
engines. Motor gasoline is 
deficient in the following 
main respects:-
• It has a wider distil­

lation range than avia­
tion gasoline, and this 
can promote uneven 
distribution of the anti­
knock components of 
the fuel in the induction 
manifold. 

• The knock rating of 
motor and aviation fuels 

THE 
CORRECT 

FUEL 
are not directly compar­
able because of the dif­
ferent methods used to 
determine the knock 
ratings of the two types 
of fuel. This results in an 
appreciable difference 
in actual detonati on 
characteristics of two 
fuels which are osten­
sibly of the same knock 
rating. This d ifference 
could lead to des­
tructive pre-ignition or 
detonation. 

• It is more vo lati le and 
has a higher vapour 
pressure which can lead 
to "vapour lock" occur­
ring, particularly at alt­
itude. 
Compared with aviation 
gasoline, which -con­
tains only the chemi­
cally correct amount of 
bromine, the tetraethyl 
lead additive in motor 
gasoline contains an ex­
cess of chlorine and 
bromine. The chlo rine is 

SOUPER OR 
STANDARD? 

very corrosive and 
under se ve re con­
ditions can lead to ex­
haust valve failures. 

• It is not handled or con­
trolled in accordance 
with. the same rigid pro­
cedures as is the case 
with aviation gasoline. 

• It is less stable than 
aviation gasoline and 
can form gum deposits 
which can result in valve 
sticking. 

• It has solvent charact­
eristics which may not 
be suitable for aircraft 
engines. Seals, gaskets 
and flexible fuel lines are 
susceptible to attack. 
Convinced now? We hope 

so! There are quite enough 
problems in operating fully 
serviceab le and properly 
maintained aeroplanes safely. 
Let's not add to these by 
introducing doubtful and 
quite unnecessary short cuts! 

------~ 

-- , 

FIRE? SAFETY MATCHES 
BUT THERE'S NO 

SAFETY IN NUM BERS! 

THE pilot of a Mus­
keteer decided to relax 
with a cigarette during 

an instructional flight with a 
student. Although he had 
three boxes of matches in his 
pocket, they were not easily 
accessible because the pocket 
was being held down by his 
safety belt. Eventually he suc­
ceeded in pulfing one box 
free, only to hear the sound of 
one of the other boxes igni t­
ing. Reacting swiftly, he 
grabbed the pocket and 
squeezed unt il the fire was 
extinguished, a move that 
averted damage to himself -
or his Oying suit! 

POCKET CALCULATOR 
VERSUS YOUR ADF 

W HILE climbing, soon 
after taking off from 
Townsvil le , the 

owner - pilot of a PA22 
noticed a strong smell of 
burning. He requested an im­
mediate clearance to return 
and land. 

t\ ft er the aircraft had been 
brought t o a stop, a 
smou ldering piece of rag was 
fou nd in the engine 
compartment in a difficult­
to-see position just above the 
air intake, having appa rently 
fallen from where it was lying 
on the exhaust pipe. 

The pilot, who makes a 
practice of wiping out the 
engine compartment after 
each flight, commented: 
"Some parts of the engine 
bay are not easy to inspect 
closely during each pre-night, 
but certainly I will be giving 
particu lar a ttention to th is 
area in the future . . .. " 

There ca n be no doubt that 
alt hough the piece of rag was 
a potential fire hazard, the 
"spotless" condition of the 
ai rcraft's engine compart­
ment, minimised the risk of a 
serious fire developing. 

The point of this seem­
ingly minor occurrence is 
that it is the second time that 
we know of in the last three 
years, that a pilot has in­
advertently ign ited a box of 
matches as a result of the 
strik er pad on one box rub­
bing against the matches of 
the other. Although the les­
son in this case proved an in­
expensive one, either inci­
dent could easily have been 
the subject of a sadder tale by 
far! 
- " Fl igh t Comment," 

Canada. 

llliHTS & SIRES 
T HE Flight Safety Foun­

dation in the United 
States has received en­

quiries concerning the effect­
iveness of strobe ligh ts to de­
crease the incidence of bird 
st ri kes. They have no further 
information on strobe lights, 
but the Nat ional Research 
Counci l of Canada provided 
the following interesting bit 
of information:-

"One airl ine has been us­
ing one landing light from 
I 0,000 feet to ground level 
during approaches to land, 
and on radar, geese have 

been seen to take avoiding 
action when their path 
intersects that of an 
approaching aircraft with 
its lights on ." 
The Flight Safety Found­

ation, with others, has long 
advocated the use of landing 
lights when approaching air­
ports, by day as well as by 
night, for the purpose of help­
ing other pilots "see and 
avoid" . But a bonus is ob­
viously paid if they also help 
birds see and avoid the air­
craft! 

AFTER ALL IT'S YOUR NECK! 

DEPARTM ENT of 
Communications tests 
in Canada confirm 

that electronic pocket calcu­
lators can interfere with ADF 
radio compasses. Of five cal­
culators tested, two para­
lyzed the radio compass when 
held wit hin three f'eet or the 
loop antenna; the other three 
caused varying degrees of 
deflection to the radio com­
pass needle. When a calcul­
ator is turned on, the greatest 
denection of the ADF occurs 

SOO N after beginning his 
first take-off for the day 
at Jandakot, the pilot of 

a Piper Cherokee experi ­
enced a loss of power from 
the engine, so he closed the 
throttle and turned off the 

PILOT'S No. I rule of presence or absence, of runway at the first taxiway. 
survival is to check the water. As he did so, the engine 
f 1 · Th· · d h Id stopped altogether. He then 
ue quanti ty - and is important uty s ou saw that the fuel selector was 

quality - during the pre- not be passed on to anyone 
fl ight inspection. The quality other than a crew member. in the "off' position . 
check includes draining the Neither does the wise pilot The pilot, who had planned 
su mps into a clear container depend on "someone else" some solo circu it practice, 
a nd checki ng the colour making the check. said that during his pre-flight 
brightness, clarity and the Fl'ght Safety Foundation check before boarding the 

..__ _ ______ . _______ 1 _ _______ __. aircraft, he had ensured that 

at maximum range from the 
station, when sign als are 
weak. Calculators produce 
interference in the 200-450 
kHz band. Tests on these cal­
culators are continuing. 

Meanwhile, avoid carry­
ing these mini ature trans­
mitters - or make sure 
they're switched off. They 
don't need to be operated to 
lead you astray! 

- Air Sa fety Letter, 
Ministry of Transport, 

Canada. 

the fuel selector was turned to 
the port tank position. Whi le 
climbing into t he cqekpit 
however, he had fumbled as 
he moved across to the left 
hand seat, and apparently 
knocked the fuel selector into 
a neutral position. He had 
taxied out, run the engine up, 
and begun the take-off, 
without not icing that the fuel 
was off. 

Undoubtedly there is now 
at least one pilot who ensures 
that the fuel is well and truly 
turned "on'', during his pre­
take-off checks! 
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While flying solo between two . 
N .S. W. inland country towns, a 
distance of 55 nautical miles, in the 
local Aero Club's Cessna 150, I put 
myself in a nasty position, by doing 
what I had been told not to do -
flying on instruments, with my 
"head in the cockpit" - and not 
checking even . once when things 
should have been double checked! 

I HA~ selected an altitude of 3,000 feet for cruising to my 
d~stmat1on - there was seven-eigh th s of cumulus cloud, 
with a base of 4 ,000 feet. Visibility was good - more than 

20 miles. 
Because l lived in the area and knew it extremely well , 

navigatio n was no problem and, as r was on my own , I soon 
became quite "fidgety", playing with various switches and 
knobs in the cockpi t. As I didn 't know the extremes the 
a ltimeter subscale read to, I decided to find out a nd, a ft er 
menta lly noting the QNH of 1007 m bs, wound the subscale 
back to find the lowest reading - 960 mb. I then wound it up 
lo the highes t reading and found this was I 050. M y curi osity 
satisfied , r began to wind it back to the QNH sett ing o f 1007, 
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but while doing so, my attention was distracted by someth ing 
on the ground. 

A few minutes later, [decided tha t , as it happened to lie o n 
my planned track , I would descend and fly over my fami ly's 
properly, a t the mi nimum height of 500 feet above the terrain. 
Thi s meant descending to 1100 feet AMSL, and l mentally 
ca lculated th a t al 250 feet per minu te, it would take about 
eight minutes to descend from 3000 feet. At a speed of 90 
knots, r would cover 12 naut ical miles in this t ime, so reaching 
a point 12 miles from the property, I trimmed the a ircraft for 
a 90 knot, 250 feet-per-m inute descent, and g lued my eyes on 
the panel. r had o nly just completed five hours of training in 
instrument flyin g and I thought a descent on instruments 
wou ld be good practice! 

Levelling out at an indicated 11 00 feet , st il l flying on 
instruments, r trimmed the a ircraft before I looked up from 
the panel. W hen I did, I was both amazed and startled to see 
the tops o f trees almost brushing the underside of the fuselage! 
Immediately I applied power, climbed the ai rcraft to a safe 
heigh t , and began to investiga te how this could have 
happened. 

r soon discovered the reason . I found that the a ltimeter 
subscale was st ill set at 1023 mbs, 16 mbs mo re than th e QNH 
setting o f 1007 mbs. As a resu lt , my a ltimeter was over­
readi ng by about 480 feet! After I had been distracted while 
"fiddling", I must have fo rgotten to finish re-setting the 
al timeter. 

Obviously r should have checked the altimeter for the 
appropriate QNH, before com mencing my d escent. More 
importantly, if r had been flying visually as good airmanship 
should have d ic tated in the circumstances, I would n't have 
nearly flown into the "dirt" ! ~ 

Don't spoil your 
day! 
Pilots who ignore 
Restricted Areas 
could be in for a 
nasty surprise! 


