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Vision 2 - sunglare 
The second article in a series concerning the physiological, psychological and environmental faqtors that 
affect visual efficiency. 

Below: A good example of the sung/are hazard. This photograph was taken at the location of the accident involving the Cessna 182, at 
the same time on the following day. 

It was late afternoon when a Cessna 182 was 
landing at an aerodrome in Western Australia. The 
pilot had flown a full circuit and decided to land on 
the 300 degree strip, into the five knot wind. 
During the approach the passenger, who w~s also a 
pilot and endorsed on the Cl82, suggested that 
landing towards the north-west may be troublesome 
because of sunglare. T he pilot decided to continue 
with the approach.Just off the north-western end 
of the strip was a sawmill and the smoke from the 
sawdust fire was drifting over the aerodrome and 
adding further to the visibili ty problems. 

On final approach with 30 degrees of flap selected 
and 70 knots airspeed , the pilot assessed the situation 
and d ecided to continue the approach. The sun was in 
line with the strip and about ten degrees above the 
horizon. All appeared normal until just after the 
roundou t and touchdown when the landing gear 
struck a mound of earth about 30 metres before the 
marked thresh old. T h e nose gear was detached and 
the aircraft slowly overturned. The two occupants 
were not seriously injured. 

A Piper PA28-235 was on an early morning flight 
to an aerodrome in Papua New Guinea. On board , 
besides the pilot, were a L AME and another pilot 
who were to repair and fl y out another aircraft 
stranded at the aerodrome. 

The pilot of the Cherokee had gained most of his 
flyi ng experience in Papua New Guinea. He had 
not previously operated into this aerodrnme but 
had sought information on the strip from other 
pilots. I t was a licensed aerodrome with a one-way 
landing d irection of 120 degrees. 

Descending into the circuit, the pilot cancelled his 
SARWATCH at 0706 hours and made a continuous 
base leg descending turn on to a short, low final 
approach . While he was manoeuvring to align the 
aircraft with the strip the rising sun broke over the 
top of the hills, obscuring all forward vision . The 
pilot did not initiate a go-around, however, because 
he believed the aircraft was settled on the proper 
desce nt pPofile and was near the threshold. The 
aircraft continued its descent into tall cane grass, 
stopping on soft ground 25 metres short of the 
threshold, with t he gear collapsed. 
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In each of the above accidents the pilot's judgment 
of distance and height was significantly_ a~"fected by 
sungla re. Flying against the su_n , when it is low o n 
the h orizon , can block out a high pe rcen tage of 
normal cockpit visibility, especially in the p resence 
of a tmospheric debris such as dust, haze, smo ke, 
e tc. T his becomes particularly hazardous wh en 
flying in areas of high traf~c density. In some 
circumsta nces, runway su rfaces may also reflect 
sunglare in a manner that will seriously interfere 
with forward vision. 
· As well as the p roblem of direct _s:unglare, .. 
visibility can a lso be reduced by _ve1hn~ glar e ~nsmg 
from th e reflection of sunlight from dirt particles or 
scra tches and crazing of the windscreen. 

T he r emed y for the problem s consists firs tly of 
planning , if possible, to fly with the sun . When 
westbound, start early and set down by . 
m id-afternoon ; if eastbound , star t later m th e 
morning and set down before last light. If there is a 
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ch oice of take-off and landing directions carefully 
consider the effects of sunglare before the final 
decision is made. If unavoidable, direct glare can be 
partly blocked by a sunvisor , T h e use of sunglasses 
can also be of sligh t benefit. 

Pilo ts operating with th e sun behind th em should 
be ale r t to converging traffic from ahead and, 
notwithstanding the rules o f the air, be prepared to 
give way on the assum ptio n th at the pilot of th e 
other aircraft may not see you. 

Veiling glare can be reduced by ensur ing that dir t 
and surface scratches ar e removed in accordance 
with the instructions in the Owner's Manual or 
Pilots Operating Handbook for your aircraft. If the 
windscree n has more than a minor degree of 
crazing, serious thought should be given to having 
it replaced. While this may be costly, the benefit 
that could be gained is the pr evenuon of an 
accident involving a far greater cost • 

., 

Aerodromes - government, licensed 
or authorised landing area? 

A recent inciden t report, submitted by the manager 
of a licensed aerod rome, concern ed a P A23 aircraft 
landing there when th e aerodrom e was closed by 
NOTAM to air craft above 1300 kg MT OW, because 
of a soft, wet su rface. The aircraft was on a NOSAR 
flight to the licensed aerod rome and oth er landing 
areas around a primary control zone. The two 
private pilots o n board were flying leg-for-leg bu~ 
neither had con tacted an Airways O perations Umt 
or th e aerodromes directly to check on the 
serviceability sta tus. One of the pilots suggested 
that, as it was a NOSAR flight to ver y familiar 
aerod romes, he, 'like the majority of the other pilots 
flying around the traps, neglected to check the 
NOT AMS for that day.' 

While the above incident would appear to have 
r esulted from a degree of that contemptible disease 
'complacency', ther e are enou gh occurrences on 
record to su ggest that some pilots are unfamilia r 
with th e differen t kinds of aerodromes and the 
correct methods in establishing their serviceability. 
T her e are three kinds of aerodromes and these are 
described below with the different p rocedures 
applicable to each. 

Government aerodromes (G) 
These are owned by the Commonwealth of 
Australia an d administered by the Depar tment of 
T ransport and/or the Department of Defence in 
some cases. Responsibility for aerodrome 
inspections and serviceability r eports rests with the 
officer-i n-ch arge; u nserviceabilities are notified by 
NOTAM. There are no individual landing charges 
a t govern ment aerodromes as these costs are 
covered by Air Navigation Charges and prior 
permission to use them is not required except in the 
case of some Defence aerodromes, th ough of course 
the flight notification and air traffic clearance 
requiremen ts have to be met. Government 
aerodromes are indicated by '(G)' after the 
aerodrome name in AIP AGA and are included in 
VFG AGA. 

Licensed aerodromes (L) 
T hese are aerodromes normally owned by local 
sh ire councils and sometimes by private owners, 
which m eet minimu m stand ards set by the 
Depar tment. T he lice nsee nominates an Aerodrome 
Rep or ting Officer who is responsible for ensuring 
the aerod rome continues to meet the applicable 
standards. If it does not and immediate rectification 
is not possible, he will report the unserviceability to 
an Airways Operations Unit which will raise a 
NOTAM. Licensees are permitted to charge landing 
fees approved by the Department. The aerodromes 
where fees are payable are listed in AIP GEN and 
the VFG. Prior permission from the licence holder 

to land at these aerodromes is not required. 
Licensed aerodromes are indicated by '(L )' after the 
aerodrome name in AIP AGA and are also included 
in VFG AGA. 

Authorised Landing Areas (ALA) 
U nder the provisions of ANR 85, any place may be 
used as an aerodrome provided it complies with the 
descriptions and conditions specified by the 
Secretary to the Department of Transport and 
outlined in AIP AGA-6 and VFG aerodrom es 
section. T he responsibility for compliance with these 
r equir ements rests with the p ilot in command. . 
Compliance should be ensured before und er takmg 
a fl ight to or from the proposed ALA. 

The majority of ALAs are on private property 
and althou gh there is no longer a DoT requirement 
to obtain the owner's permission to operate from 
the ALA, there is an obligation to so do under 
common law. In many cases, contacting the 
occupier or controlling authority is the only way 
that the pilot can obtain a report on the 
serviceability of the aerodrome. 

Throughout this cou ntry there are numerous 
ALAs which have been r aised to a high standard 
and are used as bases for DoT approved flying 
schools. Authorised landing areas which are 
approved for use by flying schools are required to 
meet standards additional to the normal AL A 
standards. Often these higher standards tend to 
suggest that the aerodrome is something more than 
it is and visiting p ilots tend to overlook the courtesy 
of seeking the occupier's consent prior to using the 
AL A. It is only pilots operating within the 
authorisation given to the flying school who are 
exempt. O ther p ilots are still obliged to ob tain 
consen t from the occupier or controlling au thority 
before landing at such locations. 

Do not be misled into believing that because a 
certain aerodrome is regularly used by many 
aircraft, it is automatically available for general 
operations. If the aerodrome is not listed as a 
government or licensed aerodrome in the AIP, VFG 
or associated NOT AMS, it is an ALA and the 
responsibility for the operation rests with the pilot 
in command. Ensu re that you know the status of 
you r destination aerodrome and that you obtain all 
the current information on its serviceability state. 

A recent accident and a contr ibution from one of 
our readers further help to illustrate the degree of 
care required to ensure that all the details likely to 
affect an aircraft's operation ar e obtained prior to a 
proposed" landing at an ALA. T hey highligh t the 
responsibili ty that general aviation pilots mu st 
exercise when planning such fligh ts. 
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The accide nt report shows that, althou gh not 
required by Departmental regulations excep t for 
ALAs used by training organisations, marking the 
boundaries of ALAs can be of paramount 
importance in ensuring that the pilot uses the 
correct area. If there is no permanent marking of 
the area, the pilot should ensure that he is 
adequately briefed on the correct recognition of the 
ar ea or else arrange for some temporary marking to 
prevent mis-identification. 

T h e pilo t of a Cessna 206 in tended to land at an 
ALA situated in a large paddock on a Queensland 
property. The dimensions of the area were more 
than adequate for this operation but the re were no 
markers and the growth of grass made it difficult to 
discern the strip from the air. T he pilot had last 
landed there about three years previously and knew 
that the strip was on a sandy r idge and considered 
to be 'all weather'. H e recalled it was about 750 
metres long and a ligned north/south . On the 
morning of the flight the pilot had been conLacted 
by telephone and h ad arranged for a local resident 
to inspect th e strip in his veh icle and ensure tha t it 
was serviceable. 

On his arrival at the strip the local reside nt saw a 
Cessna 182 parked near th e end of it and he 
considered that, if that aircraft had used the strip , it 
should be satisfactory. Adjacent and parallel to the 
strip was a 27 metre wid e section of the paddock 
which had recently been disc-ploughed. 

The Cessna 206 arrived overhead and proceeded 
to join the circuit on the crosswind leg for a landing 
towards the north. T he weather at the time was fine 
and calm. As the people on th e ground watched, 
the 206 touch ed down on the ploughed a rea. After 
a short ground roll, th e nose leg detached and the 
aircraft overturned. The pilot was not injured . 

6 I Aviation Safety Digest 107 

T he p ilot later said that on fl ying over the area 
he had observed the p loughed section, with the 
Cessna 182 parked adjacen t to it, and had 
concluded that this was the strip which had been 
har rowed as an improvement, and that the 182 had 
used it. Knowing that the 206 h ad larger wheels 
than the 182 and would handle the furrows better 
he proceeded to land on the ploughed area. 

T he pilot chose the highest par t of the strip and 
approached with full flaps for a normal landing. 
During the landing roll the nose leg snapped at 
about 20 knots a nd the a ircr aft overturned. T he 
pilot immedia tely turned off both switches and left 
the aircraft. Only then did h e realise that the 
ground had been ploughed. 

T he uneven surface had been slightly flattened by 
recent heavy rain and the p ilot did not d etect its 
unsuitable nature. He made a normal touchdown 
but, as the weight settled on to the wheels, the nose 
wheel dug in and kicked to th e left in the soft, 
moist soil. The resultant loads caused the nose 
wheel fork to b reak. The nose gear strut then d ug 
in , causing the aircr aft to decelerale rapidly and 
overturn 69 metres from the initial touchdown 
point. 
O ur reader 's story d emonstrates that despite the 
care taken to procure information, d etails obtained 
from a no n-pilot layman are subject to 
misimerpretation . It r eiterates the difficulty of 
assessing the suitability of a landing strip fro~ the 
air with the consequent importance of ensunng that 
a ll relevanL details o n ALAs a re obtained before 
flight. . 

' In 1975, with 300 hours of aeronautical 
experience over two years, mainly in the far west of 
NSW, I p lanned a trip with m y fa mily in a Cessna 
172 to a small town in the Riverina area of NSW. 

• I 

I 

' I had never been there before, so I asked the 
friend we wer e to visit to post details of the nearest 
place we could land. He advised me there was a 
strip o n a nearby farm, obtained the owner's 
permission to use it and sent what I felt was a very 
detailed map, with the warning I may have to buzz 
the strip to clear it of sheep. The relationship of the 
strip to power lines, roads, fences, buildings and 
silos was clearly sh own and the length was just 
sufficient. 

'Feeling adequ ately prepared we set off and after 
an uneventful ·flight arrived over the town, 
identified the str ip , noted ou r friend's car there and 
cancelled Sarwatch. The wind was very light from 
the wesl and, as the strip ran east/west, I decided to 
land in a westerly direction. I had to overfly twice 
to m ove the sh eep and noticed quile a hill about 
half a kilometre to the east of the strip. 

'On m y first attempt to land, keeping well above 
the h ill , I hopelessly overshot the strip and went 
around. Realising now that there was not much 
room I tried lo fl y a more accurate approach. 
Missing the hill by only about fifty feet, with power 
off and full flap selected, all looked fine as I 
crossed the threshold and began to round out. 
H owever with h alf the strip gone and still no 
touchdown I decided to go around again. The 
wheels actually touched the ground and the small 
amount of strip remaining made it a fairly 
short-field take-off, but I was sure it was the safest 
course of action and was glad to note clear 
app roaches to the strip from the west. Once safely 
climbing I thought abou t the problem and could see 
no way of doing a steeper approach after clearing 
the hill , so with almost nil wind I decided to land 
the o ther way, towards the east, using the easy 
approach from the west to set myself up for a shor t 
field landing . . 

'I remembered that hill to the east and resolved 
that any decision to go around would have to be 
made well out on the final leg. I t was only after a 
successful landing, using only about half th e strip, 
that I realised the strip had a steep slope, falling 
away to the west. I remember looking at the slope, 
a nd the hill, and deciding Lhat a take-off to the east 
would be impossible. 

'Later my friend told me, "They always take off 
from the west an d land to the east, I thought you 

would work that out. " In the map h e had drawn he 
h ad not mentioned the gradient or the hill , no 
doubt being unaware how such things are not as 
obvious from the air as from the ground. 

' It was only some time later, after reading the 
Aviation Safety Digest and then turning to carefully 
consider the VFG section on Authorised Landing 
Areas that I realised I had landed on a strip 
suitable only for agricultural operations. Almost all 
my experience was west of the Darling where 
cropdusting and agricultural strips are rarely seen, 
and most strips exist for light aircraft and are 
suitable for them to use. 

'During my flying training I cannot remember 
being taught or examined on physical requirem ents 
of ALAs. I notice in the Air Legislation Examination 
Guide for General Aviation Pilots there is a question 
about ALAs, but not about physical requirements. I 
would suggest the inclusion of a question that tests 
the pilot's awareness of the need for an 
obstruction-free go-around area on an ALA . 

'Furthermore I suggest in the VFG section on 
ALAs an initial note, in large dark print, reading 
something like the following: 
"WARNING - Throughout Australia there are 
many strips used for agricultural operations which 
are unsuitable for private operations as they d o not 
meet the physical requirements for private 
operation from Authorised Landing Areas, e.g. they 
may have an obstacle free take-off and approach 
area at only one end of the strip, leaving no safe 
go-around area".' 

This pilot's lack of training in ALA operations is 
relevant and probably widespread. Few pilots are 
properly introduced to the ALA requirements until 
they have obtained their unrestricted priva te licence 
wh en they a re able to operate into these areas 
without the benefit of instructor supervision. It is 
recommended that prior to any operation into an 
ALA, p ilots refresh their mem ories of the 
requirements by reading the appropriate sections of 
th e AIP or VFG. If you are still in any doubt about 
application of the criteria consult your local training 
organisation or a DoT officer. 

The suggestion from our reader about a warning 
in the VFG will be incorporated in the next 
edition • 

More about pre-flights 
From the United Kingdom we heard of an incident involving a privately owned Stampe SV4C aircraft. 
The message in the incident did not concern the aircraft type but the fact that it was privately owned 
and flown by the one pilot most of the time. 

T he owner/pilot re ported that he had noticed for 
some time a slightly excessive degree of side-to-side 
movement of the fin leading edge, but he thought 
the movement was normal. I t was only when 
another Stamp e owner carried out a pre-flight 
inspection on the aircraft and remarked on the 
a moum of movement, that the owner checked other 
Stampe fins and fou nd them to be more rigid. 
Further inspection of his own aircraft revealed a 
broken fin attachment plate. 

As pointed out by the owner, the incidenL 

highlights the inherent danger in the owner always 
being the only one to conduct the pre-flight 
inspection. (This could also be extended to a pilot 
who is usually the only person to fly a particular 
aircraft). This owner had arranged for another 
Stampe owner to do the pre-flight because, 
notwithstanding first class maintenance, h e felt it 
was all too easy for an owner to get so used to a 
defect of this nature that he does not realise the 
significance of it. 

Makes interesting food for thought, d oesn 't it• 
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Beach operation of aircraft 

Page 11: The Royal Australian Air Force takes no chances with salt water corrosion. At the completion of each low-level maritime 
reconnaissance mission, its Orion aircraft are washed in a 'bird-bath' to remove any corrosive substances. 

'Let's have some fun and operate our aircra f"t from 
a beach!' Wh y not? Well, just remember the owne r 
will have to pay the price eventually. 

Few people would drive their car in salt water yet 
it is not uncommon to see both single- and 
twin-e ngi ne aircraft worth up lo $250,000 taking 
off and landing on beaches running with salt water. 

Co nsider - very few modern ligh t aircraft or 
their e ngines o r propellers have any form of special 
salt wate r corrosion control applied during 
manufacture; the refo1·e, once initiated, salt 
wa ter-induced corrosion will propagate ver y rapidly. 

People who may be impressed by advertising 
materia l concerning the high resistance of 
alu miniu m to corrosion should note that this app lies 
o nl y to pure aluminium in isolation from all other 
substances. In an aircraft there are very few places 
where pure aluminium is used. Similarly, the re are 
virtua lly no p laces where any one material is used 
exclusively. Often parts made from dissimilar 
materials are fas tened together. For exa mple, 
unprotected steel brake drums are bolted to 
alu minium or magnesium wheel halves in most light 
aircraft. Corrosion is rapid when this combination 
of parts is exposed to sea water. 

You may believe that one can readily wash down 
the aircraft inside and o ut to remove the salt. In 
practice this is seldom attempted inside t he aircraft 
a nd , if clone, is usually not effective. In fact it could 
well be that the dried salt products may be forced 
furt her into areas to which they did not originally 
penetrate. Use of a damp sponge or cloth co uld be 
more e ffective for aircraft interior surfaces. 

Inspection of general aviation aircra ft known to 
have been used in beach operatio ns has d isclosed 
corrosion a nd sand-induced disintegration of: 
-ailero n and flap support arms 
-wheel brake discs 
-wheel bearings 
- propeller blades - showing spli t leading edges 

and eroded rear faces 
- spar webs - holed and with skin corrosion 
--contro l cables 
- bolts, nuts, locking devices 
-landing gear spring legs 
-engine cyl inde r barrel cooling fins etc. 

T he re is a te ndency Lo sell off aircra l"t a l"ter beach 
operations and prospective new owners sho uld 
make quite sure they are not purchasing a ircraft 
which in a sho rt time will reveal expe nsive evidence 
ol" sa lt wa ter-induced corrosion . 

Apart fro m the corrosion aspects of beach 
opera tio ns, there is the matter of accelerated 
mecha nical d ete rioration. T his can show up in the 
fo nn of premature failure of land ing gear 
assemblies and the ir a ttachme nts because of 
increased wear or impact d amage caused by 
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operating in loose sand or ac ross those washes or 
small water runs which cross many beac hes. 

Owners should rea lise they will only get the 
maintenance they request. If no Maintenance 
Release reference is made to unusual opera tions or 
occurrences then the LAME will p roceed as though 
none has occurred unless he is ale r ted by obvious 
damage or corrosion. Eventually the owner will pay 
a greater price as a result of more rapid wear-out of 
parts or a malfunction which could have been 
avoided . LAMEs are not required to preserve your 
aircraft; they a1·e responsible for ensuring it will be safe 
for the next l 00 hou rs or one year subject to normal 
conditions. 

It is simply a matter of where does' the LAME 
stop. Corrosion, once started in riveted assemblies 
such as the ai1·frame and wings of most light 
aircraft., cannot be stopped except by de-rivetin g the 
assemblies and using mechanical methods followed 
by chemical treatment and special paint application, 
a costl)' procedure. 
-Think before you e ngage in beach operations or 

roug h strip operations and in your own interests 
ad vise your LAME fully when ordering 
subsequent work to be done o n yo ur a ircraft. 

- Try to establish the operating history of aircraft 
you may be considering for purchase and have a 
detailed inspection carried out by an experienced 
LAME before buying any aircraft. 

- Take some action, between pe riodic inspections, 
to prevent the onset of corrosion, e.g. spra)' oil or 
an approved corrosion-inhibiting spray o n to 
cylinder !ins, exposed nuts, cables, e tc. be fore 
operating on the beach ; clean your carburettor 
air fi lter o f sand ; and sponge or wash down the 
aircraft immed iately afterward s. In other words 
treat your aircraft as a marine aircra ft , carry out 
the seaplane/amphibia n inspection called up in 
ANO 100.5. l Appe ndix 4 but add the 
undercarriage as a n ite m in lie u of floats. This 
action will help to protect you r aircraft but if the 
basic structure is not corrosion-proofed to marine 
airci-aft standards at assembly you will still have a 
corrosion problem in that a rea. o guaranteed 
protection can be applied to an aircraft afte r 
assembl)' or after ex posure to salt water. 
Ir you are not the owner of the ai rcraft then you 

should seek the approval of the owner or hiring 
agency before engaging in beach operations. T his 
will give the owner the opti on or d eciding whether 
or not he wishes to expose his aircra l"t to the 
hazards of this kind of operation. 

These procedures a lso ap ply to a ircraft statio ned 
at airports such as Coola ngatta a nd Mackay which 
are situated within the salt water haze zone often 
apparent at the seaside • 
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Pilot landing expectancy and 
the missed approach 

Pilot ex perience substantiates the fact that an actual 
IFR missed approach is an infrequent event. Pilots 
have difficulty recalling any past actual IFR missed 
approaches. They also have difficulty recalling the 
missed approach procedures for approaches that 
are so familiar they are committed to memory. 

A possible reason may be that we are so used to 
operatin g in a radar environment, in controlled 
airspace, we expect air traffic control to take care of 
us with radar vectoring if a missed approach 
becomes necessary. Another reason may be that 
under the Australian operational control sys tem 
A TC will not clear an aircraft for an approach 
when the weather is observed to be below minima; 
thus the possibility of a missed approach is 
considerably reduced. Outside controlled airspace, 
however, we must remember that the 
pilo t-in-command makes the decision to attempt an 
approach and, if a missed approach becomes 
necessary, it will be strictly procedural. 

Pilot landing expectancy 
The re is apparently an underlying phenomenon 
prevalent in pilots called 'landing expectancy'. 
Expectancy or set can be defined as an anticipa tory 
belie f or desire. Certainly a pilot anticipa tes he will 

land off an approach and he has a desire to do so. 
Unfortunately, his landing ex pectancy, which 
operates at a subconscious level, may affect his 
decision-making processes to the point where he 
overlooks some safety procedures. 

This phenomenon is derived from experience 
and is probably a result of the infrequency of 
missed approaches when compared with successful 
landings. An individual expectation could result in 
the perception of a situation d ifferent from the 
actual circumstances. Thus a decisio n could be 
based on how a pilot would like the circumstances 
to be rather than what is reality. This can lead to 
accidents. 

A similar situation ca n exist with air 'traffic 
controllers and this will be discussed at another 
time. 

A landing expectancy incident? 
The circumstances of a recent Austra lian 
occurrence suggest that pilot la nd ing expectancy 
might have been a fac tor. The following situation is 
occasionally encountered and worthy of 
consideration by all IFR pilots. Study the simplified 
landing chart then read on. 

VOR 
ANY PLACE 

MNM SAFE ALT 3500 25 NM 

USE QNH 

APC VOR 
3000\ [;? 

MNM ALT 

0 NM 5 
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T wo IFR a ircraft were inbound at night to an 
aerodrome ou tside controlled airspace. They 
maintained adequate separation during their 
d escents to overhead the field and each had elected 
to carry out a VOR approach . Special weather 
cond itions existed wi th the base or the layered 
stra tus cloud reported to be 500 feet. 

The leading aircraft descended to the initial 
ap proach a ltitude of 3000 feet and the second 
aircraft d escended to arrive overhead at 4000 feet. 
After the first aircraft had left 3000 feet on the 
approach , the othe r ai rcraft descended in the 
holding pattern to 3000 feet. 

Because of the low cloud base the firs t aircraft 
was unable to sight the aerodrome at the minima 
and commenced the missed approach procedure, 
on climb to 3500 feet. As the aircraft approached 
the Lop of a layer o f stratus, its ligh ts were seen by 
the p ilot of the second aircraft which was inbound 
in the holding pattern and now at 3000 feet. 

RJT liaison resulted in the climbing aircraft 
maintaining 2500 feet on the missed approach 
h eading while the other aircraft climbed back to 4000 
feet. Both aircraft eventually diverted Lo an alternate 
aerodrome after missing out on two approach 
attempts. 

Was the pilot of the second aircraft 
subconsciously expecting the other air craft to make 
a successfu l a pproach and landing? We will never 
know for su re but it remains a distinct possibility. 

T he message from this particu lar occurrence is 
obvious - when an actual instrument approach to 

the minima is required at an uncontrolled 
aerodrome, a following aircraft sh ould hold at an 
altitude which provides vertical separation above the 
lowest holding altitude (or the missed approach 
al titude if this is higher) and not descend unti l the 
preced ing aircraft making an approach hp.s 
reported 'visual' and its landing is assu red. T h is 
procedure is even more valid when the missed 
approach track conflicts with the area provided for 
holding, as in the example described here. 

As a broader consideration, we should recognise 
the p henomen on of landing expectancy and 
counteract it on a conscious level. T here appear to 
be three things a pilot can do in this regard: 
-Become familiar with the missed approach 

environment. T his can be done in the simulator 
where missed approach decisions can be 
practised u nder var ied conditions and during 
various pans of the approach profi le. Learn what 
can and cannot be clone in this environment to 
red uce uncertainty and place landing expectancy 
in its proper place. 

-Prepare for the missed approach as well as for 
the approach. This will help reduce the 
uncertainty of 'go' and 'no go' situations. 

- Adhere to established procedures with regard to 
approach limits and have as many decisions 
pre-planned as possible. 

T he prudent pilot, th rough adequate planning, is 
able to prevent la nding expectancy from ad versely 
affecting his decision-making while on fi nal 
approach, thus improving his own safety as well as 
the safety of his passengers • 
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The Engine Doctor on gauges 
In Aviation Safety Digest 106 we reprinted an article from the U.S. Federal Aviation Agency General 
Aviation News concerning fuel consumption and the use of the mixture control. In this issue we 
present the follow-up article from the same source concerning the correct use of the engine 
monitoring gauges, namely the cylinder head and exhaust gas temperature gauges, and what their 
indications mean to the pilot. 

Doctor: Well, here you are back again, right on 
schedule. I believe we were going to ta lk about 
cylinder head temperature gauges and -
Owner: Doc, you can save your breath to cool your 
porridge, as my dad used to say. I've already got a 
CHT, and I feel a lot better. I can fine-tune the 
mixture without worrying about overheating the 
engine, just like you said. Saving me a bundle on 
fuel. 
Doctor: T hat is not quite what I said. The cylinder 
head temperature gauge is an excellent instru ment 
for helping to safeguard your engine, but for 
fine-tuning the mixture you would need an EGT. 
Owner: What is that? 
Doctor: The EGT is the exhaust gas temperature 
gauge. It's an instrument which indicates the 
temperature of your exha ust gas, by means of a 
heat-sensing probe in the exhaust stack. Very 
simple, really. 
Owner: Why would I want to know about the 
temperature of my exhaust? 
Doctor: Because it is related directly to the 
combustion tem perature. And so is the fuel/air 
mixture as we explained before. Lean ing th e 
mixture increases combustion temperatures up to 
peak; enriching it brings that temperature down. 
T hese temperature changes also show up in the 
exhaust gas. 
Owner: Are you telling me I went out and bought 
the wrong gauge? 
Doctor: Not at all. T he CHT is the primary 
instrume nt - if I couldn' t afford both a CHT and 
an EGT gauge on my aeroplane I'd choose the 
CHT every time. Safeguarding the engine is more 
important than saving fuel. 
Owner: Can't l use my CHT to lean right up to 
peak? 
Doctor: Not precisely. Remember, the CHT 
measures the temperature of the cylinder head -
which is a mass of metal - not the combustion 
insid e the cylinder. It takes a little time for any 
change in the mixture - and the combustion - to 
1-egister on the CHT. gauge. We estimate it takes 
abou t five minutes for a new temperature point to 
stabilise. On the other hand, the EGT gauge, which 
has a probe righ t in the exhaust stack, tells you 
immediately whether the combustion is at peak 
temperature, or approaching it, or declining. If you 
move the mixture control knob slowly, the EGT 
gauge needle will move right along with you. T he 
cruise temperature readings range up to 
1700 degrees Fah renheit and they are usually 
calibrated in increments of 25 d egrees, so 
proportionally you have a much closer watch on 
temperature movement. 
Owner: If I had one of those, why would I need a 
CHT gauge? 
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Doctor: T he CHT is the overrid ing instrument. 
Whenever it approaches redline, you have to enrich 
the mixture - regardless of EGT gauge readings 
- and take other measurements as appropriate to 
reduce cylinder temperature: enrich mixture, open 
cowl flaps, reduce power, or any combination of 
these. We like to keep the CHT in the green arc at 
a ll times - between approximately 200 and 
400 degrees Fahrenheit. If it gets much hotter, you 
could damage valves or fou l the spark plugs. If it 
gets much cooler, you are also apt to foul the plugs 
- especially with the high lead content in some 
fuels we use today. Any time you observe a 
temperature trend in either direction, ,without a 
change in mixture or power setting, you should 
suspect a n engine problem. 
Owner: Are you saying that the CHT is just for 
protecting the engine, and the EGT is for accurate 
leaning? 
Doctor: Well no, not exactly. T he EGT gau ge can 
be used for fine-tuning the mixture, of course. But 
it can also give you an early warn ing of engine 
trouble, and help you sometimes to cope with that 
trouble in flight. T~ is is especially true if you go to a 
multi-probe installation , with a heat sensor for each 
cylinder. 
Owner: Why? Don't they all run at the same 
temperature. 
Doctor: Oh, no. Even under normal conditions the 
cylinder temperatures vary appreciably. In a light, 
fuel-injection engine like yours they may vary as 
much as I 00 degrees Fahrenheit just d uring cruise. 
With a small, carburettor-type engine, that 
difference could amount to 200 degrees Fahrenheit. 
One reason is that fuel flow is not precisely equal in 
these small e ngines and usually the cylinder getting 
the least amount of fuel wi ll run hottest. 

That, incidentally, is why we see a limited gai n 
from installing a single-probe EGT gauge in these 
engines - the variance is too great. A U we can 
really do is adjust the mixture for whatever is th e 
hottest cylinder at the time. But with a multi-probe 
system we can spot trouble in a hurry because we 
know - from prior calibrations - just about what 
temperature to expect in each cylinder. The CHT 
can only tell us about an overall rise or decline in 
engine temperature (unless it too has probes in all 
cylinders, which is not a common installation). T he 
~ulti-probe EGT gauge will tell us if the change is 
m all of the cylinders, or in certain cylinders only. 
In flight it may even help the pilot determine what 
adjustments he could make that would enable him 
to land safely. You look sceptical, but listen to this. 

Only last month a young pilot I know had a 
forced landing that turned out rather badly and was 
quite unnecessary. H e was flying in a single-engine 
retractable something like yours and was already 
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l etti~g down for the approach when the engine quit 
on him. just faded away. He had noticed a decline 
in CHT just before he red uced power and he 
suspected carburettor ice. H e pulled on the 
carburettor heat wi thout result and tried to restart 
but nothing doing. H e attempted to stretch his glide 
to the runway but ran out of altitude and had to 
put it down in an open field. Unfortunately he was 
too busy to notice the power cable in time, and 
flipped over. Plane was a total wreck, and the pilot 
spent an uncomfortable month in the hospital. 

In the accident investigation we found dried leaf 
particles that almost totally obstructed the strainer 
in the fuel tank he was using. Now with an EGT, 
the restricted Fuel flow would have show n up 
immediately as a sharp temperature change on the 
gauge. T he early warning would have given him 
time to consider his problem a li ttle more calmly, 
and to solve it readily by going to alternative fuel 
tank selection and setting course for the nearest 
airport. Pity. Practically a new aircraft. 
Owner: Yeah . But maybe th e pilot didn't know that 
much about engines. We're not all natural-born 
mechanical geniuses, you know. Maybe the 
equipment isn't as good as it should be. How did 
the pilots make out in the old days, when a ll they 
had on the panel was a compass and a laundry list? 
Doctor: T hey landed hard a nd often. T heir 
equipment wasn't as good as what we have now , by 
any means. In the really o ld days every pilot was 
something of a mechanic, and there was a lot of 
open land you could put down in , clean off the 

plugs, re-set the timing or whatever, and take off 
again . Not many places when~ we can do that any 
more. 
Owner: So what's the answer? 
Doctor: Keep the aircraft fl yin g between airports. 
Any reasonably priced instrument - and that 
includes the EGT - th at will help me keep the 
propeller turnin g over is worth its cost because it 
makes my flyi ng more relaxed - and safer. 
Cheaper too, in the long run. 
Owner: All these gauges may mean something 
speci~l to a p~-o. like you , but what about us pure 
and sim ple pilots. You don't want us doctoring a 
sick engine up in the sky, do you? 
Doct~r: Not if you can help it. But any pilot, pure 
and simple o r otherwise, is liable to run into an 
inflight situation with a faltering engine when he 
has ~o make a critical decision about going on, 
turmng back, or landing right away. The safety of 
all on board will depend on his decision. T he more 
knowledge you have about what is going on inside 
the firebox, the better your chances of making a 
good decision , no matter how rudimen tary your 
knowledge of engines. 

The 'automatic rough' we often think we hear 
~iver _ope_n water. or high mountains may be 
1magm~t1on , or 1t may actually be the beginnings of 
an engme problem. How can you tell? You need n't 
wait until an engine starts shaking you apart before 
~ou decide that something is wrong. Engines are 
hke people: the first measurable sign of trouble is 
usually an abnormal temperature. If you have an 
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On hotter days, lower EGT is needed to keep cy linder head temperature in the green 

EGT gau ge and especially if you have multi-probe 
sensors - you may be able to spot trouble coming, 
upstream so to speak, before the cylinder head 
temperature moves o ut of the normal range . An 
unusual rise of 50 deg rees Fah renheit on the EGT 
gauge, with no change in power o r mixture, may be 
wort~ paying attention to, pa rticularly if it occu rs 
o nly m one or some of the cylinders. You would 
want to keep a dose eye on those cylinders, and if 
they continue to heat up you would know you have 
a real proble m. ' 
Owner: You mean long before it showed up o n the 
CHT? 
Doctor: If it is a slow te mperature rise, certainly. A 
slow r~se in one cylinder may take quite some time 
to register o n the CHT , and it won 't show at all on 
the EGT single probe unit if the probe happens to 
be in the stack of a cylinder that is function ing 
normally. 
Owner: So in that case I wouldn 't know about the 
problem until the engine actually started to misfire ? 
Doctor: Right. And by this time you could be a long 
way from a landing field. 
Owner: What about a sudden jump in temperature, 
doesn 't the engine start running really rough rig ht 
away? 
Doctor: It can happen very fast, but with a 
multi-probe EGT you could have some advance 
warning . Might give you o nly a few extra seconds 
before having- to shut down and call for help, but 
over wild terrain o r rough waters those few seconds 
can mean a diffe re nce of life or death. 
<?wne_r: What the g~uge is doing for you is bu ying 
time, 1s that right? 
Doctor: In some cases, yes, but not always. If the 
probl~m is c<?nfined to some of the cylinders only, 
ther~ 1s nothmg you can do in fli gh t but look for a 
l~ndmg fie ld. But if there is a gene ral temperature 
n se, you can try operating on the left or right 
magneto only. En riching the mixture may help 
lower _tem per a tures, likewise opening cowl fl aps or 
reclucmg power , even if both mags are in poor 
shape. 
o _wner: ~oes the exhaust tem perature always go u p 
with e ngm e trouble? 
Doctor: Most of the tim e, but not always. When you 
.sec a drop m tempera ture the situation is rarely 
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~1 :i Lical . or beyond in fligh t remed y. Carburettor 
1c111g, fa ul ty valves or certain igniLion problems 
could p roduce a drop in combustion and exhaust 
gas. temperatu res. For example, if you 've j ust had 
mamtenance d one on your ig ni tion system , a 
temperature decline could mean the ignition is too 
advanced. Noting whether operating on one mag. or 
the other brings the reading back towards normal, 
and which cylinders are affected , will save your 
mechanic a lot of time in diagnosing the problem, 
once you get back on the grou nd. 
Owner: Is that what you meant, a while back, when 
you said these EGT gauges could save money in the 
lo ng run ? 
Doctor: Partly. Any instrument th at helps you keep 
yo'.-1r e ngine from overheating or overcooling is 
gomg to kee p dow n your repair bills. The EGT 
gauge is especially h elpful on descents, when lower 
power settings and en riched mix tures can easily 
lead ~o excessively low combustion temperatur es. 
! his 1s a common cause of spark plug fouling , and 
It can be avoided if you watch the gauges on the 
way down. 
Owner: Do you recommend o ne particular brand ot 
EGT gauge? 
Doctor: No , tha t depends on you . T here are several 
that are built in accordance with FAA Technical 
Standard O rders - TSO'd , as they 5ay. They are 
basically the same but with certain individual 
featu res. Some have absolute tem perature read ings, 
and some h ave only relative indications. Some have 
a low r ange for idling, some do not. Some have an 
aural warning, for overheating, some have warning 
lights, some have neither. You pay your money and 
you take your choice. 
Owner: What happens if the gauge itself is off? 
How would I know? 
Doctor: T hey are designed to give o nl y an 
abnor mally low reading if they become defective. 
Check an y low readin g against your CHT gauge, 
and rely o n the la tter. 
Owner: You mean, for getting out of the aircraft? 
Doctor: I beg your pardon ? 
Owner: Just my little j oke . 
Doctor: U h , yes, I see. Ha! Next patient, p lease!• 

Advice about cables from a LAME 

In several recent editions of the Aviation Safety Digest 
you have encou raged those of us in aviation to 
contr ibut_e and share our experiences. Accordingly 
several pilots have done so. For some time I have 
been considering ta~ ing up the pen for engineering 
on a particularly senous, though sometimes 
underestimated subj ect. J ust this afternoon I found 
a nother unserviceable control cable using the 
procedure which I will describe and this finally 
prom pted me to pick up my pen. 

As a lice.ns~d aircraft maintenance engineer in 
general aviat10n I am confronted on a daily basis 
~ith decisions which to no small degree are often 
m fluenced by that enemy of us all - cost. Quite 
often a discussion about a doubtful component 
mighr go like th.is: 

'] ust how bad is it?' 
' Is it repairable or must we replace it?' 
'Will it last another 100 hours?' 
'Okay, we'll repair it this time and have a 

rep lacement ready at the nex t periodic', or, 
'We'll ~eplace enough to make it safe and replace 

t_he asso~ia~e~ hardware progressively over the next 
few penod1c m spections'. 

The above will affect us in many ways. Some may 
be aghast? others am used, but it is a fairly realistic 
presentat10n of.what does happen, which brings me 
to the reason for writing this article. One area of 
general aviation main tenance that concerns me 
gre.atly is cable inspections. Being airline trained I 
believe that the only satisfactory method of 
inspecting cables is to remove them to a well lit, if 
not daylight area. 

However after being in general aviation for 
several years I have found that it is more usual for 
the cables to be merely slackened off, rolled on the 
pulley (which often is in a narrow wing root, under 
the floor , behind a cabin headlining, etc.) and 
inspected in situ. 

·For the last two and a half years I have worked in 
the servici"ng division of a large, light aircraft 
d istributor, and in that time have had several 
instances where I had to thank my airl ine training 
~nd ge?erally cautious nature. For during major 
mspections, when faced with the decision 
concerning cable inspections I chose to remove to 
da_ylight and on three aircraft fo und that primary 
fligh t control cables were unserviceable. 

. On o.ne a~rcra~t'. ~ndergoing its thi rd major 
mspection smce mmal C of A, both the forward 
stabilator cables were unserviceable because of 
brok_en s~rands - not at a pulley or sharp change 
of d1rect1on as you would expect - but at a fairlead 
in a straight r un. The fairlead's location was such 
that detection during a regular, periodic inspection 
would have been highly unlikely. The same aircraft 

also had an unserviceable aileron balance cable as a 
result of a seized pulley. 
~nother aircraft of a similar, though larger, 

vanety undergoing its first major since C of A had 
two unser viceable rudder cables. This was 
par ticularly inte~esting ?ecause the unstranding of 
b?th cables was in the middle of nowhere ie, some 
d istance from any pulley, fairlead, fuselage former, 
etc. I could only conclude that the failure of the 
cable was caused by e ither excessive system tension 
or a defective cable length at manufacture. One 
thing though was definite: it would not have been 
discovered had the cable not been removed from its 
installed location. 

I trust those reading this article have received the 
thrust of its m~ssage . Whether they be LAME, 
operator or private owner let us all appreciate that 
the extra dollars spent for a professional job, 
properly done, are worth it in consideration of the 
additional degree of safety. 

Comment 
The Department of Transport has observed a 
disturbing increase in the incidence of problems 
with control cables over the last few years. These 
problems have included in flight failures of cables 
caused by excessive wear and incorrect installation 
incorrect handing, misalignment of trim tab cable' 
runs, e~c. The inspec~ion of cables has already been 
the su bject of DoT A1rworthiness Advisory 
Circulars No 41 May 1970, No 61 February 1972 
and No 106 November 1978. I t is now intended to 
specify mo~e string:ent mandatory inspection 
coverage of cables 111 appropriate sections of Air 
Navigation Orders. 

Pilots are once again urged to pay more attention 
to their pre-flight checks of control systems for 
smoothness of operation, excessive friction, 
slackness, noisy operation and movement in the 
correct sense • 
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Manoeuvring speed and structural 
failure 

Planning to fl y to Clo ncurry, Q ueensland , with 
several friends to spend a few days on a fishing and 
ca mping holiday, a pilot who was also part owner of 
a Cessna 2 10 telephoned the Archerfield briefin g 
office early o n the Saturday morning o f a long 
wee kend to notify flight plan derails. T he fli ght was 
to be non-sto p fro m Redcliffe direct tu Cloncu r ry, 
with an ex pected departure time of 0730 hours, a 
cruising a ltitude of 8500 feel and an estimated 
£ligh t time o r 289 minutes. The pilot had calcula ted 
the a ircraft's total fuel endurance as 396 minutes. 
The flight p la n indicated the aircraft would be 
operating VFR a11d the meteorological forecasts the 
pilot obta ined p redicted fin e conditions over the 
proposed rou te. 

Four ad ult passengers and o ne child were to 
travel in the a ircraft, and at about 0700 hou rs the 
pilot a nd passc11gers a rrived a t Redcliffe 
aerodrome. T he pilot refuelled th e a ircr aft and , 
though it is not know n for certain , he most likely 
fi lled the tanks to maximu m capacity. He also had 
the engine oil filled to capacity for the p roposed 
five hou r no n-stop night and then supervised the 
loading of ca mping equipmen t and other pe rsonal 
effects. When the aircraft taxied ou t a l Redcli!Te, 
the gross weigh t was at abou t the max imum 
permissible:. 

While tax iing fo r take-off, the pilot established 
rad io communication with Brisbane on the 
apprnpriate area frequency and , at 0809 hou rs, he 
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reported airborne. Twenty th ree minutes later , on 
changing frequency, he advised he was cruising at 
8500 feet and subsequently, as the fli gh t 
progressed, he made scheduled position reports, al1 
of which were of a routine na ture. 

The ground speed achieved by the aircraft was 
slightly lower than planned a nd whe n th e a ircraft 
reached a position 50 km no rth of Lo ngrcach it was 
16 minutes behind the flight plan estimate. At 1255 
hours, the pilot called Mt Isa on H F and repo rted : 
'We're one zero miles north -west Mc Kinlay and 
leaving eight five zero zero on descen t Cloncurr)'.' 
T his was acknowledged by Mt Isa and was the last 
known transmission fro m the a ircraft. 

T he a ircraft was later observed approaching, 
from the directio n o f McKinlay, a road construction 
camp on the McKinlay lO Clo ncurry road at an 
estimated he ight of about 1500 feet. T he speed of 
the aircraf t a l this time was estimated lo be at least 
the norm al cruising speed . l t was in a normal 
attitude and th e engine noise seemed normal. 
Suddenly a series of loud sounds, similar lo those 
produced by a misfiri ng engine, was heard and an 
object was seen to sepa rate from the a ircraft. The 
aircraft , which had comm enced a turn to th e right, 
then entered a steep spira l d ive during which white 
fuel vapour was seen LO issue from one of the 
win gs. T he spira l d ive con tinued until the a ircraft 
struck the ground a t high speed in a steep nose 
down attitude some 1280 me tres north of the 

construction camp. When two me n from the camp 
l·eached the crash site, they found the a ircraft had 
been totally de molished a11d a ll on board had been 
killed . 

Subsequen t exam ination of the a ircraft wreckage 
was hampered by the gross degree o r d isintegration . 
No evidc 11ce was found of any pre-existing defect 
or malfunction which might have con tr ibuted to the 
acciden t. T here was no fire. A two- metre outboard 
portion of the lef t wing was located 7 10 metres 
south-west of the main wreckage and a smaller 
portio n or th at wing was loca ted 6 1 metres west or 
the la rger portion . It was established tha t the left 
wing fa iled in flight in a man ner consistc11t with the 
aJ?plic:arion o f a nose clow n torsional loadin g lO the 
wtng. 

T he operatin g limitations sectio n in the nigh t 
manua l for this aircraft specified a manoeuvring 
speed of 1 18 knots indicated airspeed (I AS). T he 
ma nual defin ed the ter m 'ma noeu vring speed' as 
'maximum fo r manoeuvres involving an approach 
to stall conditio ns 01· foll app licatio n of the p rimary 
fl ight controls.' The normal cruisi11g speed of this 
model Cessna 2 10 is considerably i11 excess of the 
ma noe uvring speed. A rapid applicatio n of a la rge 
amount of r igh t wing d own a ileron control at 
speeds in the vicinity of the norma l cruising speed 
could produce torsional loading in the left wing in 
excess of the d esign stre ngth of the wing a nd result 
in wing fa ilure consistent with th at which occu rred 
in this accident. 

T he en route weathe r e ncou11tcred b)' the aircraft 
was consiste nt wirJ1 the forecast obta ined by the p ilot 
and cond ition.> at the time of the accident were fine 
and cloudless. T here was nothing to suggest that the 
a ircraft encou ntered abnormal turbule nce at a ny time 
du ring the fli ght. or was there any evidence to 
indicate that the p ilot suffered any incapacitation 
which would have affected his ability to control the 
a ircraft. The a rea in the vicinity or the road 
construction cam p was the habita t o f numerous 
kite-hawks bu t there was no evidence of the a ircrarr 
coll iding with birds o r of the pilot needi ng to ta ke any 
action to avoid them. 

Alth ough the circumsta nces which led Lo a ra pid 
applicatio n of a large amou n t of a ileron control at 
or nea r th e cn1isin g speed arc nor known , the re is 
no d ou bt tha t the Ccss11a was su~jected lo stresses 
in excess of the desig n limits as th e resu lt of such a 
control input. 

As aeroplanes oper ate over a wide range o f' weigh ts 
and speeds and in a g1-eat variety of llig ht cond itions, 
the structu re. must be d esigned to cope with the widest 
possible range of operating conditio ns the aeroplane is 
likely to encounter. T he bou ndaries o f the flight 
e11velope are established by a series of poin ts 
representin g values of load factor (g) and airspeed. 
T hese poims d efine the basic !lig ht design cases fo r th e 
aeroplane. 

T he maximum load factor which may be applied 
to an aeropla ne under stipu lated condi tions withou t 
ca using permanent defonn atio 11 of th e s tructure is 
termed the 'limi t' load factor. T he point beyond 
which the structure may actually fa il is known as the 
d esign 'ultimate' load a nd aeropla ne design 
requiremen ts de mand that the ultimate load factor 

be a t least 150 per cent of th e li mit load factor. 
O ne of th e basic design points 011 a 11 aeroplane's 

structural envelo pe is termed the 'manoeuvring 
speed.' This is the highest speed at which the 
aeroplane will stall before the certificated maximum 
limit load factor is exceeded. T he speed is thus 
established primarily as a fu nction o r elevator 
control but is a lso the speed at which the structure 
is j ustified for full d eflection of the other flight 
crnllrols - the a ile rons and the rudd er. 

To ensure the load s imposed 011 a n aeroplane do 
not exceed the app roved limit load factors, pilots 
are required lo operate the ir aeroplanes i11 
accordance with the operating limitations specified 
in the flight ma nua l a nd the owner's manua l. These 
manuals specify maximum speeds such as flap and 
undercarriage extension speeds, cruisin g speed and 
ma noeuvring speed . Values of manoeuvring speed 
are usua lly also called u p as recom mc 11dcd 
tu rbulen t a ir penetration speed s. 

O ver recent years, the manufacturer s of general 
aviation aircraft in the United States h ave 
introduced a standardised , comprehensive owner's 
or pilot's opera ting handbook based o n a format 
recommended by the General Avia tion 
Manufacturers' Association . Although at the time of 
this accide nL, the handbook in effect for the 
particula r mod el Cessna 2 10 involved was the 
smaller , earlier versio n, the ha 11 dbook subsequently 
p repared by the ma nufacture r for later p roduction 
aircraft - but still of the sa me model - specifies 
manoeuvring speeds for va rious weights with the 
caurio11 'Do not make f'u ll or abrupt control 
movements above this speed.' T he speeds and 
weigh ts arc -

3800 lb ( 17'2.:1 kg) = I 19 knots IAS 
3 150 lb (2043 kg) = I 09 knots IAS 
2500 lb ( 1 135 kg) = 96 knots IAS 

Many pilots may be surprised that the maximum 
safe manoeuvring speed decreases, in some cases 
quite marked ly, as the aeroplane gross weight is 
reduced. Basically, for a given speed a nd con trol 
movemen t the cont rol su rface applies a load that is 
independent o f aeroplane weig h t, bur the lighte r 
the aeroplane the mo re vigorously it responds and 
this respo nse ind uces hig her stresses in th e 
airfrarnc. A ligh t!)' loaded aerop la ne is more critical 
in te rms o f coarse control application than the sam e 
aeroplane operating near its maxim um take-off 
weigh t. 

Airspeed indicato rs arc colour coded to show the 
never exceed speed a nd the cau tion, normal operating 
a11d flap operating ranges. Manoeuvring 
speed, on the other hand , is not marked on the 
ind icator dial but is called up o n a separate cockp it 
placard which may be some d istance from the 
instru men t. It is possible that a pilot, un~ware or 
the importance of the manoeuvring speed 
limi tation , coul d well be lulled into thinking that, so 
long as h e is operating in the g ree n a rc on the 
airspeed indicator, the aeropla ne will stall before 
structural o verloading occurs and consequently no 
serious over-stress in g o f' the structure is possible. 
T his, of course, is in correct; ma ny types of light 
aeropla ne., especia lly high performance models such 
as the Cessna 2 10, have a normal cruising speed 
insid e the green arc bur well in excess of the 
specified manoeuvring speed . The p ilot's operating 
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handbook for the aeroplane involved in this 
accidenl indica,tes that, at the maximum take-off 
weight and 75 per cent power, a cruising speed of 
163 knots can be expected at 2000 feet in standard 
atmospheric conditions. This is 44 knots above the 
manoeuvring speed at the maximum weight, and as 
much as 67 knots at light weight. 

For Lhese types of aeroplanes therefore, the 
coarse or rapid application of full control deflection 
at speeds in the vicinity of the normal cruising 
speed will lead to almost certain structural damage 
and possibly total failure. At even higher speeds, 
such as on descent, less than full control deflection 
could cause the same damage. An overload 

In brief 

At a country aerodrome in South Australia, the 
pilot of a Piper Seneca was preparing to take a 
group of Boy Scouts on a scenic flight as part of 
their Air Activities Course. Earlier in the day, the 
pilot and a small group of Scouts had walked the 
length of the strip to straighten some of the tyre 
markers and remove any tobacco bushes. Nothing 
unusual was noticed during the inspection. 

The aerodrome was also used for glider fl ying 
and at the time a glider was operating on winch 
launches from a cross strip. Before starting up, the 
pilot of the Seneca checked that he would be clear 
of the glider, which was airborne, and that the 
launching cable had been wound back on the winch. 
After starting the e ngines, he taxied out and lined 
up but in the meantime the glider had returned to 
the circuit and was now landing on the cross strip, 
so the pilot waited until it had passed the 
intersection and then began to take off. 

H e ope ned the throttles wide and after a ground 
roll of about 150 metres, and at a speed of about 30 
to 35 knots, he heard a loud bang as something hit 
the windscreen and he saw a piece of fibreglass fly 
up from the nose. Thinking the aircraft had hit a 
stone, he closed the throttles and the aircraft rolled 
to a stop about three-quarters of the way along the 
strip. H e shut down both engines and then saw a 
length of wire hanging from the left propeller. 

After removing the wire, the pilot taxied the 
aircra ft slowly back to the hangar. Shortly 
a fterwards, a party of Scouts went out to check the 
strip and returned with two more lengths of wire, 
each about 30 metres long, which they had found 
near the intersection of the strip the Seneca was 
using and the strip being used by the glider. 

The wire proved to be launching cable and , 
during th e attempted take-off, it had been caught 
up in the aircraft's nose landing gear. The flailing 
cable had nicked both propellers, slashed the left 
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condition and/or the dynamic effect of ver y rapid 
control application could resu lt in structural failure 
at a lower speed. 

The refined design techniques used for modern light 
aeroplanes mean that structural margins of safety have 
been reduced to a minimum. Because of this, only a 
slight degree of mishandling may cause damage or 
structural failure in these aeroplanes, even under 
normal operating conditions. T his is especially true of 
the more sophisticated, high performance types, 
which require the very highest standards of 
airmanship and the strictest possible adherance to all 
specified limitations• 

engine cowling, th e nose and the nose locker door, 
and dented both nosewhecl doors. The gliding 
operations log showed that, on the morning of the 
previous day, the winch cable had broken during a 
launch and it was this break which probably 
accounted for the pieces of cable being found 
where they were. Although the retrieval crew 
recovered both ends of the cable, it seems that the 
cable had broken in at least two places and the 
piece or pieces which had come away completely 
had fa llen alongside the intersection of the two 
strips and remained undetected until snagged by 
the Seneca's nose wheel. 

T here are several human errors associated with 
this occurrence but it seems the pilot did all he 
could reasonably be expected to do in the 
circumstances. He was unaware of the cable break 
the previous day, the broken section of cable was 
not readily discernible, and the pilot had made a 
reasonable effort to inspect the proposed take-off 
area. On the other hand , at th e time of the 
accident, there was no procedure at the aerodrome 
for carrying out a routine daily inspection of the 
other strips before operations commenced and the 
retrieval crew had not been super vised during the 
cable recovery the previous day. 

As a result of this accident, procedures have been 
introduced a t this particular aerodrome which 
require a daily inspection of every strip before 
operations commence. But the lesson for pilots is 
clear - nothing should ever be taken for granted . 
A mixture of glider and power operations requires 
extra caution at any time - especially when winch 
launches are being used - and it is essential that 
pilots realise that the responsibility for ensuring the 
surface of a strip is clear of obstructions rests solely 
with themselves• 

• 

Channelised attention 

A factor often apparent in aircraft accidents is the 
pilot's pre-occupation with one particular aspect of 
a fligh t to the exclusion of oth er tasks vital to the 
safe ty of the operation. This 'channelised attention' 
is frequently evident in the various forms of 
competitive flyin g, where concentration on the task 
in hand and the desire Lo succeed ca n be so 
overwhelming as to override good judgment and 
the fundamentals of sound airmanship. 

An example of this can be seen in the 
circumstances of an accident involving an 
ex perienced glider pilot compeLing in the 
Australian national gliding championships. O n the 
third clay of the competitions, a four-leg cross 
country task had been set. The pilot completed the 
first three stages without incident and on the fourth 
leg, abou t 30 km north of the destination 
aerodrome, he decided to auempt a final glide 
direct to the finishing line. 

The glider tracked straight towards the 
aerodrome on a southerly heading but, late on final 
approach , the pilot saw the glider was not going to 
make the distance. He noticed a paddock 011 the 
northern boundary of the aerodrome and though it 
appeared only marginally suitable, he realised he 
would have lo put the glider down. Planning to 
land in to the west, the pilot continued the approach 
on a heading towards Lhe aerodrome a nd , at a low 
height above the ground, he banked the glide r to 
the right. T he glider had turned only a few d egrees 
however , before the right wing struck a low contour 
mound running east-west across the paddock and 
the glider ground-looped to the right. 

While travelling in a southerly d irection, the 
glider slid sideways into the nex t contour mound 
and the rear fuselage broke in two. The glider 
bounced to a halt and Lhe pilot cla mbered from the 
wreckage uninjured. 

The pilot said later he probabl y became 
preoccupied on the final glide with his attempt to 
make a straight-in approach to the aerodrome and 
it was not until too late he saw that the paddock h e 
had selected was unsuitable. Obviously when he 
began the final glide he was too low to reach the 
aerodrome but by the time he finally realised this 
he was committed to putting the glider on the 
ground as best he could. 

Probably, had the pilot not been subject to the 
pressure of competition, he would have adopLed 
normal out-landing procedures and left himself 
plenty of time to select a field that would have 
permitted a safe landing. It seems his determination 
to complete the task coloured his judgment to the 
ex tent that the glider virtually Oew into the ground. 

The pilot was no doubt aware of the dangers in 
trying to stre tch the glide, but seemingly failed to 
recognise th e developing hazard until too late. To 
ensure competitive fl ying is based on sound 
airmanship and remains within the capabilities of 
both pilot and aircraft, the will to win must be 
tempered with mature judgme nt and a proper 
sense of p~iorities • 
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Emergency l~nding techniques in 
small fixed-wing aircraft 
A special study prepared by Gerard M. Bruggink, Air Safety Investigator with the Bureau of Aviation 
Safety, National Transportation Safety Board, U.S.A. 

The National Transportation Safety Board 
The National Transportation Safety Board was 
created by the Department of Transportation Act of 
1966. It is headed by five Members appointed by 
the President and approved by the Senate. 

T h e Safety Board was established to improve 
safety in United States transportation extending to 
civil aviation, marine, pipeline, railroad , and 
highway modes of transportation. It has broad 
powers in the investigation and cause determination 
of transportation accidents. Through 
recommendations it is continuously involved in 
accident prevention and safety promotion. It is also 
responsible for reviewing on appeal the suspension , 
amendment, revocation , or denial of any certificate 
or licence issued by the Secretary of Transportation 
or any modal Administrator. 

In the field of civil aviation , the Safety Board 
conducts its own investigations of all air carrier and 
air taxi accidents, accidents involving large aircraft, 
mid air collisions , and most fatal accidents. The 
Federal Aviation Administration , under delegation 
from the Safety Board, investigates all othe r 
accidents; however , as required by the Act the 
Safety Board determines the cause of all aircraft 
accidents and reports the accidents to the public. 

As well as preparing reports of a ircraft accidents, 
the Safety Board undertakes special studies of the 
many factors involved in aviation safety. 

This study consolidates the lessons learned from 
past emergency landing experience in small, 
fixed-wing aircraft. The guidelines that are 
presented apply to the more adverse terrain 
conditions for which no practical training is 
possible. T he need for this undertaking became 
apparent from the Safety Board's statistical data 
which showed that about 25 per cent of all general 
aviation accidents are associated with emergency 
landings. 

It appears that the reliability of the modern 
aircraft plays less of a role as a cau sal factor in 
emergency landings than pilot-induced factors su ch 
as flight planning1 fuel management, and marginal 
weather. This comment is not intended as a 
re flection on the quality of training schools and 
regulatory provisions. The nature of general 
aviation is su ch that most pilots are on their own, 
once th ey are certificated; this means that they gain 
most of their later experience on a trial-and-er ror 
basis. Therefore, it is not unusual for a general 
aviation pilot to find himself in situations where his 
experience level provides no alterna tive but an 
emergency landing . Unfortunately, so much stress is 
being p laced on 'a suitable landing area' that some 
pilots will not even ente r ta in the thought of a 
precautionary landing unless they can save the 
aircraft. Too many fatal weather acciden ts, classified 
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as 'mainta ined VF.R in IFR conditions', undoubtedly 
resulted from d esperate attempts to get through 
because the underlying terrain did not fit th e pilot's 
mental picture of an emergency landing area. 

It is the purpose of this stud y to explain how 
almost an y terrain can be considered suitable for a 
survivable crash landing if the pilot knows h ow to 
use the aircraft structure to protect himself and his 
passengers. Hopefully, this knowledge will increase 
the number of those who can walk away from a 
difficult situation and benefit from the experience. 

The guidelines in this study arc intended to 
supplemen t rath er than replace the emergency 
instructions in textbooks and aircraft owners' 
manuals; in case of conflict, th e mairnfacturer's 
recommendations sh ould be followed. 

Types of emergency landings 
For the purpose of this study the differen t types of 
emergency la ndings ar e d efined as follows: 
Forced landing. An immediate landing, on or off 
an aerodrome, necessitated by the inability to 
continue fu rther flight. Typical example: an aircra ft 
forced down by engine failure. 
Precautionary landing. A premeditated landing, on 
or off an aerodrome, when further flight is possible 
but inadvisable. Examples of conditions that may 
call for a precautionary landing: deteriora ting 
weather, being lost, fuel shortage, gradually 
developing engine trouble. 
Ditching. A forced, or precautio nary, landing on 
water. 

A precautionary landin g, generally, is less 
hazardous than a forced landing because the pilot 
has more time for terrain selection and the 
p lanning of his approach. In addition , he can use 
power to compensate for errors in judgm cnt or 
technique. Unfortunately, too many situations 
calling for a precautionary landing a re allowed to 
develop into immediate forced landings when the 
pilot uses wishful thinkin g instead of reason, 
especially when dealing with a self-inflicted 
predicament. Such thinking probably p layed a role 
in some of the fatal acciden ts attributed to 
continu ed VFR flight into marginal weathe r. A 
low-fl yi ng pilot who is trapped in weather and does 
not give any tho ught to th e feas ibility of a 
precautionary landing, accepts a n exu-emely 
hazardous alternative: inadvertent flight into a n 
obstacle. He can improve his chances to survive an 
uncontrolled encounter only by timely slowing 
down. 

Psychological hazards 
T h ere a re severa l factors that may in terfere with a 
pilot's abili ty to act promptly and properly when 
faced with an emergency: 

.. 

Reluctance to accept the emergency situation 
A pilot who allows his mind to become paralysed at 
the thought that his aircraft will be on the ground 
in a ver y short time, regardless of what he does or 
hopes, severely handicaps hi~self in the handling 
of the emergency. An unconscious desire to delay 
this dreaded moment may lead to such er rors as: 
failure to lower the nose to maintain flying speed, 
failure to lower collective to maintain rotor rpm (in 
h elicopters) , delay in the selection of the most 
suitable touchdown area with in reach, and 
indecision in general. Desperate attempts to correct 
wh atever went wrong, a t the expense of aircraft 
control , fall into the same category. 

Desire to save the aircraft 
A pilot who has been conditioned during his 
training to expect to find a relatively safe landing 
a rea, whenever his instructor closed the throttle for 
a simulated forced landing, may ignor e all basic 
rules of airmanship to avoid a touchdown in terrain 
where aircraft damage is unavoidable. T ypical 
consequences: making a 180 degree turn back to 
the runway when available altitude is insufficient; 
stretching the glide without regard for minimum 
control speed in order to get into a better-looking 
field; accepting an approach and touchdown 
situation that leaves no margin for error. The 
desire to save the a ircraft, regardless of the risks 
involved , may be influenced by two other factors: 
the pilot's financial stake in the aircraft and the 
certainty that an undamaged aircraft implies no 
bodily harm. As will be explained in this study , 
there are times when a pilot should be more 
interested in sacrificing the aircraft so that he and 
his passengers can safely walk away from it. 

Undue concern about getting hurt 
Fear is a vital part of our self-preservation 
mechanism. However, when fear leads to panic we 
invite that which we want most to avoid. A pilot 
who allows himself some choice in the selection of a 
touchdown point for a full y controlled crash has no 
reason to despair. The su rvival records favour those 
who maintain their composure and know how to 
apply the general concepts and techniques that have 
been d eveloped throughout the years. 

To summarise the role played by psychological 
hazards: it appear s that the success of an emergency 
landing under adverse conditions is as much a 
matt.er of the mind as of skills. 

Basic crash safety concepts 
A pilot who is faced with an emergency landing in 
terrain that makes extensive aircraft damage 
inevitable should keep in mind that the avoidance 
of crash injuries is largely a matter of: 
-Keeping vital structure (cockpit/cabin a rea) 

1-elatively intact by using dispensable structure 
(wings, landing gear, fuselage bottom, etc.) to 
absorb the violence of the stopping process before 
it affects the occupants. 

-Avoiding forceful bodily contact with interior 
structure. 

Energy absorption 
T he ad vantage of sacrificing dispensable structure is 
demonstrated daily on the highways; a head-on 

car impact against a tree is less hazardous for a 
properly restrained d river than a similar impact 
against the driver's door. Accident experience shows 
that the extent of crushable structure between the 
occupants and the principal point of impact on the 
aircraft has a direct bearing on the severity of the 
transmitted crash forces and, therefore, on ' 
survivability. 

Dispensable aircraft structure is not the only 
available energy absorbing medium in an 
emergency situation. Vegetation, trees, and even 
man-made structures, may be used for this purpose. 
Cultivated fields with dense crops, such as mature 
corn and grain, are almost as effective in bringing 
an aircraft to a stop with repairable damage as an 
emergency arresting device on a runway. Brush and 
small trees provide considerable cushioning and 
braking effect without destroying the aircraft. When 
dealing with natu ral and man-made obstacles with a 
greater str ength than the d ispensable aircraft 
structure, the pilot has to p lan the touchdown in 
such a manner that only non-essential structure is 
'u sed up' in the principal slowing down process. 

Occupant restraint 
The second requirement - avoiding forcible 
contact with interior structure - is a matter of scat 
and body security (seat belt and shoulder harness) . 
Unless the occupant decelerates at the same rate as 
the structure surrounding him, he will not benefit 
from its relative intactness but will be brought to a 
stop in the form of a so-called second collision . In a 
case of partial restraint, such as the use of a scat 
belt only, the same reasoning applies to the 
unrestrained body portions. A classic example in 
this respect is the frequency of head and chest 
injuries of car occupants who j ack-knife over the seat 
belt in a severe front-end collision. The same injury 
mechanism has been responsible for fatali ties in 
survivable aircraft accidents. ~ince some light 
ai rcraft seats a re not equipped with shoulder 
harnesses, the pilot should try to min imize this 
hazard by avoiding a nose-first impact against solid 
obstacles; he should also make it a habit to insist on 
the routine use of seat belts in his aeroplane. 

Speed and stopping distance 
The overall severity of a deceleration process is 
governed by speed (groundspeed) and stopping 
distance. The most critical of these is speed ; 
doubling the groundspeed means quadrupling the 
total destructive energy, and vice versa. Even a 
small change in groundspeed at touchdown - be it 
as a result of wind or p ilot technique - will affect 
the outcome or a controlled crash. For example : an 
impact at 70 knots is about twice as hazardous as 
one at 50 knots. This is the main reason that pilots 
who are flying at treetop level in marginal weather 
are ad vised to slow to a comfortable airspeed when 
forward visibility is less than the minimum required 
for obstacle avoidance. It is also obvious that the 
actual touchdown during an emergency landing 
should be made at the lowest possible controllable 
airspeed , using a ll available aerodynamic devices 
(flaps, etc.), 

Most pilots will instinctively - and correctly -
look for the largest available flat and open field for 
an emergency landing. Actually, very little stopping 
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distance is required if the speed can be dissipated 
uniformly, that is, if the deceleration forces can be 
spread evenly over the available distance. T his concept 
is designed into the arresting gear of aircraft carriers 
that provides a nearly constant stopping force from 
the moment of hook-up. 

Since the typical general aviation aircraft is 
d esigned to provide protection in crash landings 
that expose the occupants to nine times the 
accelera tion of gravity (nine g) in a forward 
di rection , it is interesting to compare the minimum 
required stopping distances a t various speeds, 
assuming that the crash deceleration takes place a t a 
uniform nine g. At 45 knots the required distance is 
three metres while at 90 knots it is J 2 metres (four 
times as long). Although these figures arc based on 
an ideal decelera tion process, it is comforting to 
know what can be accomplished in an effectively 
used short stopping distance. Understanding the 
need for a firm but uniform deceleration process in 
very poor te rrain enables a pilot to select 
touchdown conditions that will spread the breakup 
of dispensable structure over a short distance, 
thereby reducing the peak deceleration or the 
cockpit/cabin area. 

Attitude and sink ra te contr ol 
T he most critical - and often the most inexcusable 
- error that can be made in the planning and 
execution of an emergency landing, even in ideal 
terrain , is the loss of initia tive over the aircraft 's 
attitude and sink rate a t touchdown . Whe n the 
touchdow n is made on fla t, open terrain , an 
excessive nose-low pitch atti tude brings the risk of 
'sticking' the nose in the ground . (Extreme 
exam ples of the destructiveness of such an 
occurrence a re staJl/spin accidents). Steep ban k 
angles j ust before touchdown should also be 
avoided; they increase the stalling speed and the 
li kel ihood o f a wingtip strike. 

Since the aircraft's vertical com ponent of velocity 
will immediately be reduced to zero upon ground 
contact, it should be kept well under control. A flat 
LOuchdown at a high sink rate (well in excess o f 
500 fee t per minute) on a hard surface can be 
injurious without d estroying the cockpi t/cabin 
strucLUrc, especially during gear-up landin gs in 
low-wing aeroplanes. A rigid bottom constru ction of 
these aeroplanes may preclude adequate cushioning 
by structural deformation. This characteristic, in 
combination with the r ather limited human 
tolerance to vertical g , has led to spinal injuries in 
extremely hard 'pancake' landings. On the other 
hand , similar impact condi tions may cause 
structural collapse of the overhead strucLUre in 
high-wing aircraft. On soft terrain an excessive sink 
rate may cause digging-in of the lower nose 
structure a nd a severe forward d eceleration. 

Simulated forced landings, occasionally, lead to 
acLUal forced landings at a high sink ra te when the 
engine fails to respond as anticipated. T he habit o f 
automatically raising the nose when the throttle is 
advanced for a go-around, without waiting for 
engine acceleration, can lead to d estructive sink 
rates. It is ad visable to maintain the proper 
approach speed and atti tude until engine response 
is assured; this aJso applies to go-arounds from 
baulked land ings. 
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Techniques 
T he 'school solution' to an emergency that calls for 
a forced landing requires the following sequence of 
immediate actions: 
-Maintain aircraft control (establish a glide at the 

proper speed). 
-Select a field and plan an ap proach . 

These actions may be combined with attempts to 
correct th e e mergency, especia lly whe n the pilot 
surmises the nature of the problem (carburettor 
heal, mixture, fuel selector , etc.). However, attempts 
lo troubleshoot th e cause o f the e mer gency should 
be made only on a time-available basis. U nder 
certain conditions the pilot may have a full-time job 
j ust controlling the aircraft. When losing one engine 
of a light twin during the critical take-off phase , a 
p ilot may not have more than a split second to 
decide what is best : relying on the per formance 
charts, or his impulse to reduce power on the good 
engine to maintain controllability. 

Concerning the controversial subject of turning 
back to the runway following an engine failure on 
take-off, each pilot should determine the minimum 
altitude at which he would attem pt such a 
manoeu vre in his particular aircrafo. 
Experimentation at a safe altitude should give the 
pilot an approximation of height lost in a 
descending J 80 d egree turn at idle power. By 
adding a safety factor of about 25 per cent he 
should arrive a t a practical 'decision height'. It 
speaks for itself that the a bility to make a ' 180' does 
not necessarily' mean that the departure r unway can 
be reached in a power-off glide; this d epends on 
the wind , the distance travelled during the climb, 
the height reached and the g lide d istance without 
power . 

Terrain selection 
A pilot's ch oice of emergency landing sites is 
governed by: 
-The route he selects during th e pre-fli gh t 

planning. 
- His height above the grou nd when the emergency 

occurs. 
- His airspeed (excess airspeed can be converted 

into dista nce and/or altitude). 
The only time that he has a very limited choice is 

during the low-and-slow portion of the take-off; he 
should realise, however , that even und er those 
conditions th e ability to change the im pact heading 
only a few degrees may ensure a survivable crash. 

When he is beyond glid in g distance of a suitable 
open area, the pilot shoul d judge the available 
ter rain for its e nergy-absorbing capability, as 
explained earlier. If the emergency starts at a 
considerable heigh t above the ground he should be 
more concerned about first selecting the desired 
general area than a specific spot. Terrain 
appearances from altitude can be very misleading 
and considerable altitude may be lost before the 
best spot can be pinpointed . For this reason, the 
pilot should not hesitate Lo discard his original plan 
for one that is obviously better. H owever , as a 
general rule, he should not change his mind more 
tha n once; a well-executed crash land ing in bad 
terrain can be less hazardous than an uncontrolled 
touchdown on an established field. 

Aircraft configuration 
Since flaps im prove manoeuvrabili ty at slow speed , 
and lower the stalling speed, their use d uring final 
approach is recommended whe n time and 
circumstances permit it. H owever, the associa ted 
increase in d rag and d ecrease in gliding distance 
call for caution in the timing and the extent of their 
appli~ation ; premature use of flap , and dissipation 
of altitude, may jeopardise an o therwise sound plan. 

A hard-a nd-fast rule concerning the d esired 
position of a re tractable landing gear at touchdown 
cannot be given . In rugged terrain a nd trees, or 
during impacts at a high sink rate, an extended 
gear would definitely have a protective effect on the 
cockpit/cabin area. H owever, this advantage has to 
be weighed against the possible side effects of a 
colla psing gear , su ch as a ruptured fuel tank. 
Manufacturer 's instructions - if given - should be 
followed . 

Wh.en a ~ormal . touc~down is assured, and ample 
stoppmg distance 1s available, a 'gear up' land ing on 
level, but soft terrain, o r across a plou ghed fie ld , 
may result in less aircraft d amage than a 'gear 
down' landing. 

De-activation of the aircraft's electrical system 
before touchdown reduces the likelihood of a 
post-crash fire. However, the batter y master switch 
should no t be turned off until the pilo t no longer 
has any need for electrical power to operate vital 
systems (flaps, hydraulics, e tc.). Positive aircraft 
control during the final pa rt of the approach has 
P.rio rity over all other considerations, including 
aircraft configuration and cockpit checks. T he pilot 
should try to exploit the power available from an 
irregula rly running engine; however, to avoid 
unpleasant surprises during the touchdown phase it 
might be best to switch the engine and the fuel off 
just before touchdown. This not onJy ensures the 
pilot's initiative over the situation but a cooled-down 
engine reduces the fire hazard considerably. 

Approach 
When the pilot has time to manoeuvre, the 
planning of the approach should be governed by 
three factors: 
- Wind direction and velocity. 
- Dimensions and slope of the chosen field . 
- Obstacles in the final approach path. 

These three factors are seldom compatible. Whe n 
compromises have to be made the pilot should aim 
for a wind/obstacle/terrain combina tion th at permits 
a final a pproach with some margin for error in 
judgment o r technique. A pilot who over-estimates 
his gliding range may be tempted to stretch the 
glide across obstacles in the approach path (trees, 
powerlines, etc.). For this reason it is sometimes 
better to plan the approach over an unobstructed 
area, regardless of wind direction. Experience 
shows that a collision with obstacles at the end of a 
ground roll , or slide , is much less hazardous than 
striking an obstacle a t flying speed before the 
touchdown point is reached. 

No specific rules can be give n for th e pattern to 
be flown; ther e may not even be time to set up a 
pattern. T he most important consider a tion is to get 
into such a position with regard to the selected spot 
that it can be reached by using normaJ techniques 
such as playing the final turn (turning in early or 

la te, depending on altitude), slipping, and moderate 
S-turns. If considerable altitude has to be lost while 
over or near the chosen field , it should be done so tha t 
the field remains within glid ing d istance; speed 
control during all manoeuvres is vital. 

Touchdown 
The importance of having control over the aircraft's 
a ttitude a nd sink rate a t touch down has already 
been explained. Since an emergency landing on 
suitable terrain resembles a situation with which the 
pilot should be familiar through his training, only 
the more unusual situations will be discussed. 

Type of terrain 
Confined areas 
The natural prefer ence to set the aircraft down on 
the ground should not lead to the selection of an 
open spot between trees or obstacles where the 
ground cannot be reached without making an 
'auto-rotative' descen t; this option should be left to 
pilots o f rotary-wing, STOL and VTOL aircraft. 

Once the intended touchdown point is reached , 
and the remaining open and unobstructed space is 
ver y limited , it may be better to force th e aircraft 
down on the ground than to delay touchdown until 
it stalls (settles) . An aircraft decelera tes faster after 
it is on the ground than while airborne. Thought 
may also be given to the d esirability of 
ground-looping or re tracting the landing gear in 
certain conditions. 

A river or creek can be an inviting alternative in 
otherwise rugged terrain . T he pilot should ensure 
that he can reach the water or creek-bed level 
without snagging his wings. T he same concept 
applies to road-landings with one additional r eason 
for caution; ma n-made obstacles on either side of a 
road may not be visible until Eh e finaJ por tion of the 
approach. Road traffic must be given priority. 

When planning the approach across a road , it 
should be r emembered that most high ways, a nd 
even ruraJ dirt roads, are paralleled by power or 
telephone lines. Only a sharp loo kout for the 
supp? r tin g structures, or poles, may provide timely 
warnmg. 

Trees (Forest) 
Although a tree landing is not an attractive 
prospect, the following general guidelines will help 
to make the experience survivable: 
- Use th e normal landing configuration (full flaps, 

gear down). 
- Keep the groundspeed low by heading into wind . 
- Make contact at minimum indicated airspeed, but 

not below staJl speed and ' hang' the aircraft in the 
tree branches in a nose-high land ing a ttitude. 
Involving the underside of the fuselage and both 
wings in the initial tree contact provides a more 
even and positive cushioning effect, while 
preventing penetration of the windshield. 

- A void direct contact of fuselage with heavy tree trunks. 
- Low, closely spaced trees with wide, dense crowns 

(branches) close to the ground are much better 
than tall trees with thin tops; the latter allow too 
much free-fall height. (A free-fall from 75 feet 
results in .an impact speed of about 40 knots, or 
4000 feet per minute). 

- Ideally, ini tial tree contact should be symmetrical, 
that is, both wings should meet equal resistance in 
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the tree branches. This distribution of the load 
helps to mainta in proper a ircraft attitude; it may 
also preclude· the loss of one wing, which 
invariably leads to a more rapid and less 
predicLable descent to the ground. 

- Always aim for the softest and, when possible, the 
lowest part of a tree or tree line. judge trees by 
their abili ty to slow the aircraft's forward speed in 
the same manner as a firefighter 's safety net 
catches fa llin g people. 

- If heavy tree trunk contact is unavoidable once 
the a ircraft is on the grou nd, it is best to involve 
both wings simultaneously by directing the 
aircraft between two properly spaced trees. Do 
not attempt this 'manoeuvre' while still airborne , as 
recommended in some textbooks. 

Mountainous terrain 
The variety and irregularity of mountainous terrain 
makes it impossible to list general rules. T he pilot 
should learn to instinctively avoid situations where 
an emergency would leave him without any choice; 
flying needlessly low a nd slow over rugged terrain 
is an example of such a situation. 

In mountainous country, only a short glide may 
be sufficient to bring the a ircraft over lower-lying 
terrain , thereby increasing effective altitude and 
terrain choice ; maintaining a comfortable cruise 
speed will assure the pilot of this advantage. 

Slope landings should be made upslope whenever 
possible, with due consideration for the terrain 
conditions at the end of the slope. Avoid a situation 
where an excessive roll, or slide , would bring the 
aircraft to a sharp drop-off. When landing on a 
pronounced upslope, enough speed should be 
maintained to change the aircraft's descendin g 
flightpath, just before touchdown, into a climbing 
o ne that approximately parallels the slope. (Note: A 
descent at 50 knots and 500 feet per minute results 
in a six degree flightpath. In combination with an 
approach to a 24 degree upslope, an uncorrected 
six degree flightpath would lead to a ground 
'impact' angle of six degrees + 24 degrees = 
30 degrees). 

Water (Ditching) 
A well-executed water landing probably involves less 
deceleration viole nce than a poor tree landing or a 
touchdown on extremely rough te rrain. The reason 
for the apparent reluctance of some pilots 'to take 
to the water' when there are no suitable alternatives 
may be the certainty of losing the a ircraft or the 
fear of getting trapped. Actuall y, a fixed-wing 
aircraft that is dit~hed at minimum speed and in a 
normal landing attitude will not sink like a rock 
upon touchdown. Intact wings a nd fuel tanks 
(especia lly when empty) provide flotation for at 
least several minutes even if the cockpit may be just 
below the wate rline in a high-wing aircraft. 

When considering the feasibility of ditching, the 
following factors should be taken into account: 
-The water temperature and the estimated time to 

be spent in the water. (The survival time in water 
with a temperature of zero degrees Celsius is less 
than one hour for the average person). 

- The physica l condition of the occupants and their 
ability to swim. 

- T he proximity to land . 

24 I Aviation Safety Digest 107 

- T he availability of lifejackets and other 
water-survival equipment. 

- The number of occupants and the number of 
usable exits. 
Loss of depth percep tion may occur when 

landing on a wide expanse of smooth wate r, with 
the risk of fl ying into the water or stalling-in from 
excessive altitude. T o avoid this hazard, the aircraft 
should be 'dragged in ' when possible. Use no more 
than in termediate naps on low-wing aircraft; the 
water res istance of fully extended flaps may result 
in asymmetrical flap fa ilure and slewing of the 
aircraft. Keep a retractable gear up. Insist that all 
occupants keep their restraint systems fastened until 
the aircraft has come to a complete stop ; this 
ensures impact protection and prevents 
disorientation with respect to the nearest exit 
location, regardless of a ircraft attitude and light 
conditions. Ditching dow nstream in a swift running 
river has th e same effect as a headwind, it reduces 
the relative grou ndspeed. 

Snow 
A landing in snow should be executed like a 
ditching, in the same configuration and with the 
same regard for loss o f depth perception (white 
out) in reduced visibility and on wide open terrain. 
An even snow layer, several feet thick , may blanket 
smaller obstructions and make otherwise rough 
terrain more suitable; pronounced 'humps' that may 
hide larger obstructions should be avoided. 

Survival and rescue 
T he scope of this stud y precludes a discussion of 
the actions to be taken to ensure survival and rescue 
following an emergency landing; in addition , 
considerable li terature is available on this subject 
from various sources. For this r eason, only some 
general guidelines are repeated: 
- T he filing of a flight p lan not onl y e nsures 

prompt response from search organisations but it 
directs the search towards the most li kely area. 

-Search efforts are aimed at locating the a ircraft; 
make it as conspicuous as possible and stay near 
it, unless you have compelling reasons to abandon 
it. Keep in mind that smoke is an interna tional 
atte ntion gette r. 

- I f the aircraft is destroyed, or inaccessible, you 
will have to work with whatever you happen to 
carry in your pockets; when flying over remote 
and unfriendly terrain, keep the minimum 
essentials on your person, such as wa terproof 
matches and a pocketknife. 

- Basic life support supplies should be carried in 
the a ircraft as protection against extreme 
temperatures; when appropriate, warm clothing 
in the winter, and water when making a summer 
desert crossing. 

Conclusion 
A pilot who knows his aircraft and understands 
the what and why of the techniques that will 
ensure a survivable emergency landing under 
adverse conditions has no reason for morbid 
preoccupation with the possibility of being 
forced down. The peace of mind associated with 
this knowledge should improve the pilot's 
overall performance which, in turn, may prevent 
an emergency or benefit its outcome • 

l 
In brief from Papua New Guinea 

The Pilatus Porter was operated by a charter firm 
based in Pa pua ew Guinea. O n the clay of the 
acciden t it had been flown 011 a series of short 
lligh ts transpo rting freight in to vario us aerodromes. 
The piloL, wh o was ve1·y experie nced both on type 
and in to tal ho urs, had flown fo r th ree a nd a 
qu arter ho urs on the cl ay when he departed for the 
18 minute fligh t to his next deslination. 

The destination aerodrome was a 604 metre long, 
grass and clay strip , 3900 feet AMSL in the Papua 

ew Guinea Highlands. W ith a longitudinal slope 
of nearly seve n pe r ce nt, the stri p is snitable for 
o ne-way operatio ns on ly. 

Al though the weather in the area was fi ne when 
the a ircraft arrived on this fl ight, the p ilot cou ld see 
that rain had fa lle n since his previous la nding there 
earlie r in the clay. He a lso noted that he would have 
a ta ilwind component of aboul 10 knots for landing. 

Fo llowing a no rmal circui t, the aircra ft crossed 
the threshold at 60 knots and touched down 180 
metres in fro m it. After ro ll ing for about 150 
metres the p ilot noticed a clog ru nn ing across Lhe 
strip in fro nt of the a ircraft. H e auempted to steer 
the aircra ft towards the left side or the strip and 
app lied reverse thrust and brnkes. 

Almost im mediately directio nal con trol was lost 

on the sli ppery clay sur face. The airc1·aft veered off 
the strip and came to rest with the starboard wheel 
lodged in a deep ditch. T here were no injuries 
sustained by the clog or the pilot but the ai rcraft did 
suffer substantial damage. 

During the investigation the pilot stated that 
the re we re no mechan ical pr oblems with the a ircraft 
nor any personal facto1·s wh ich contributed to the 
accident. He believed the loss of directional control 
was d ue to the combination or the left q uar tering 
tailwind, which tended Lo weathercock the aircraft 
to th e left, a 11d the slippery su rface which affected 
steering and braking effectiveness. 

From a h u lll a11 factors viewpoin t, it is d ifficult on 
this occasion, eveu with the benefir of hindsight, to 
say that the pilot's reaction was wrong. I t could 
have easily been a person that crossed the str ip 
instead of an animal. The collision with a dog 
wo uld probabl y have resul ted in significantly less 
damage to the aircraft; however, natural instinct is 
lo avoid an obvious collision even though the results 
of a lte rnat ive action are uncertain. 

The social train ing to p reserve life, in any fo rm, 
cou ld also have been a relevan t su bconscious factor. 
If you had been this pilot, confronted with the 
s ituation , what would you have done? • 
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Birds, birds and more birds .. • 
Birds continue to be a hazard to both stationary and airborne aircraft with varying degrees of 
damage and risk resulting. 

The Aviation Safety Digest has printed two articles 
recently about. the problem or birdstrikes. The 
response from our readers has made it clea r that 
the problem is o f concern to the great majo rity of 
practising pilots. Whi le there is no single sure-fire 
solution , a commo n sense approach can certainly 
reduce the frequency of birdstrikcs. T he following 
le tte rs rro m two o r our readers illustra te this fact. 
The first le tte r is from a pilot living a t Mount Isa , 
Queensland , where large numbers of black kites are 
to be found. 

'Regarding your recent articles about birdstrikes, 
I remember reading years ago when RPT a ircraft 
began using the ir landing lights d uring daylight 
take-o ffs and la ndings, it was said tha t the lights 
helped birds (and people, a nd p resumably other 
animals) to see a nd avoid the aircraft. At the time a 
few of the loca l commercial pilo ts also tried this 
procedure, but now it seems to have been almost 
forgotten in genera l aviation . While cruising I have 
seen a cairn fl ock of birds scatter wildly when I 
flicked on the lights. 

'During my ea d y training I had to do numerous 
take-offs and landings amongst gro ups o f black 
kites. I was to ld that the best way to avoid hitting 
them was ro continue o n a stead y !light pa th and 
allow the birds lo take evasive action. If you try to 
dodge the bi rds they do not know which way you 
a re going a nd so cannot get out of your way. 

'I know there arc times when a collision is 
inevitable bu t I reel these two methods are fairly 
effective and would like to see more people trying 
them. In 10 years and over 3000 ho urs flying I 
have hi t o nl y two hawks, both o n take-o ff and be low 
200 feet.' 

The second letter is from a pilot who operates 
from bush strips in the north-west of NSW. 

'During last summer , I was o perating a Cessna 
172 fro m a well-maintained strip on a private 
property. Arou nd noon one d ay, as I was preparing 
for lunch , I noticed a Cessna 182 joining the circu it 
for an approach o n to the 050 degree strip. Und er 
the approach pa th .there is a fair ly large lake where 
trees and dense fo liage abound. As was usually the 
case during summer , the lake was playing host to 
something like 300-500 birds.of various types. 

'It was a cool , tra nqu il atmosphere for the birds 
until this idiot in the 182 lite rally roared the gu ts 
out of the engi ne as the aircraft passed low -
almost too low - over Lhe trees in and around the 
lake. The sta rtled birds rose quickl y in a cloud tha t 
totally e ngulfed the 182. How the ai rcraft didn't 
prang I'll never know because it was "blood and 
g uts" fro m one e nd to the other - the pilot must 
have been alm ost lFR a t the point of touch dow n 
and, a lthoug h the e nsuing motio n of the aircraft 
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closely resembled a j azz walLz, t he aircraft was 
undamaged when it stopped at the othe r e nd o f the 
strip and backtracked to j oin me. 

'At the first sight or this flying abattoir I 
pro mptly lost my ap pe tite and condescended to 
he lp the pilot clean up the mess. I late r d iscove red 
tha t this pilot was a relative newcome r to fl ying and 
this was only his second trip to the bush. And, after 
a ll that, he had o nly dropped in to ask d irections as 
he had become unsure of his position. I worked out 
that he was 55 kilom etres off track. 

' Ignoring his limited navigational ability, the point 
I wish to emphasise is tha t I had been using the 
same su-ip myself a ll morning without raising as 
much as a murm ur fro m the birds. l' have see n 
similar occurre nces time and time again, although 
no ne as serious as o n this occasion. 

' Isn't it time that a pilot's training became 
practical? Theoretical fl ying will kill someo ne in 
such a si ttta tion. And the a nswer is so simple. I was 
alternating my own proced ures to fit in with the 
situa tion - sometimes l would use a tig hter base 
point to keep well away from the trees and at other 
times I wou ld make a high , non-powered a pproach 
if I chose to pass over the trees con tain ing the 
bi rds. 

'P lease Mr Editor, let us try and stop this 
unnecessary d amage to a ircr aft aud r isk Lo h uman 
life. Pilots should be aware of the danger and learn 
to recognise t his s iwatio n. A little more tho ught in 
planning their circuit may save a lot of 
em barrassme nt later.' 

Although the problem of birdstr ikes to a irborne 
aircraf't usua lly results in the greatest obvio us 
damage and r isk, there is still co nsiderable danger 
l"ro m birds and other creatures making nests inside 
statio nar y aircraft. Two readers recently told us of 
their p roblem relating to birds nesting in the ir 
a ircraft while parked at Archer fie ld air port in 
Q ueeuslaud. 

'My Mooney M20 a ircraft has had liulc use 
rece ntly as I have bee n overseas a nd it has been 
kept tied clown in the parking area at Arche rfi e ld . 
Du ri ng a pre-flig ht inspectio n , a fter my return, I 
noticed bird d roppings a nd pieces o f straw around 
the tail a rea . I decided to have a closer look and 
with the aid of a torch I exam ined t he inside of the 
lower tail assem bly. Much to my surprise I 
discovered two birds nests co nta ining fo u r eggs. 
The nests were ve ry clam p and apa rt from the risk 
o f fou ling the controls I believe there woul d be a 
great risk of corrosion. T he airc ra ft in our pa rking 
area ofte n have birds si tti ng o n the fin and rudder 
so o ne com place ntly accepts the siwatio n of the 
birds using t he a ircraft as perches.' 
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The seco nd lette r continues: 
'Recently, after taking off from Archerfield on a 

local flight, all o perations appeared normal unlil l 
e ndeavoured to turn the aircraft a t 500 feet. The 
a ilerons o perated no rmally e nterin g the turn but 
j ammed whe n l tried to stra igh ten o ut. 

' I was able to maintain level fligh t by using a 
combinalio n of power, rudder and elevator. I made 
immediate prepara lions to land and, as l made my 
base turn, the operation o f' the ailerons returned to 
normal. 

'After a safe land ing I inspected the a ilerons and 
found a small piece o f' metal j ammed between the 
a ile ron and the wing tip. On further investigation 
insid e Lhe wing Li p I discovered a birds nest, which 
was impossible to sec wilhout the aid of' a torch. As 
J walked away from the aircraft several swallows 
flew into spaces in both wings. 

'Before the incide nt, my pre-take-off checks had 
ind icated that all operations were normal. It was 
o nly when the aircraft was ba nked that Lhe rubbish 
fro m the nests became jammed in the ailerons. A 

short time later l removed the wing tips and found 
fo ur large nests. The birds had used eleven meLal 
tops from ring-pull cans a nd a small piece of metal, 
which I had noticed the previous week, lying near a 
local repair shed . 

'I have now bird-proofed my a ircraft with the use 
of removable wire pa tches. The wing tips and 
ailerons have been modified so that obj ects will not 
be j ammed in the trailing edges. 

'Some time ago after taking off I noticed the 
airspeed ind icator was not wor king. A beetle had 
c rawled into the pitot tu be. A month ago I had to 
poison thousands o f ants which were eating Lhe 
foam rubber seats. On the same d ay while I 
endeavoured to inflate the tyres I stood on a live 
hare lying in short grass underneath the aircra ft. l t 
" bo lted" on to the runway. All I need now are bats 
in the belfry and I will give up fl ying.' 

Readers are re minded of the hazards to 
sta tionar y aircraft wherever they are pa rked and 
are advised to ensure that birds a nd other creatures 
are not nesting inside the m • 

From a pilot in England 
The following article is a contribution from a United Kingdom reader of the Aviation Safety Digest. 
Although his story concerns an incident in England, the lessons he learned from it are applicable to 
aviators throughout the world. 

'Some years ago I was asked by fr iends lo fly an 
Apache 235 to allow them lo photogr aph their 
farm. The fligh t was to be from a small grass 
aerodrome in the west of England. The aerod rome 
is surrou nded by gra ni te wa lls wilh two moorland 
hills, 350 fee l AMSL, o nly three kilometres away to 
Lhe east. 

'Being close to the A tlanlic coast, the local 
weather can cha nge ver y rapid ly wilh the onset of 
fog and high winds. On the day o f the flight the 
summer weather was cool and d ry with a five knot 
wind fro m the north . T he forecast obta ined at 
I OOO hours ind icated VMC throughou t Lhe day wilh 
eig ht oktas of stra tus cloud at 8000 fee t. 

The a ircraft contained abou t half ils maximum fuel 
load and , wi th th ree passengers plus the pilot on 
board , was well below maximum take-off weigh t and 
within c. of g. limits. 

'At 11 00 ho urs a norma l take-o ff was compleLed 
towards the north and the a ircraft was accelerated 
to 74 kno ts lake-off sa fety speed . After selecting Lhe 
gear up a nd reducing to climb power, I was 
ac.ijusti ng the pi tch to synchronise Lhe propelle rs. 
The gear selection lever had just reLUrned to 
neu tral with an audible 'click' whe n I abruptly 
fo und LhaL the aircrnf't was in thick cloud. 

'My first reactio n was to su ppose that I had 
mis-set the a ltimeter which now read 370 feet above 
the ae rod rome level. T he passenger in the 
r ight-hand front seal assured me, however, that it 
was correctly set and that we had encountered 
coastal fog. The fog was identical in colour and 
appearance to the strntus cloud 7600 feet above it; 
none of the a ircraft occupants had observed any 
sig n of the fog before taking off. 
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'I was very ala rmed as I did not hold a curre nt 
instrum ent rating even tho ugh I had held a service 
raling in 1953. From pr evious expe rience of the 
local weather I concluded that the fog bank, which 
was clearly being generated from a headland on the 
coast fo ur or five kilometres to the north, was 
moving wit h the wind and would shortly o bli terate 
the who le aerodrome. l therefore made a cau tious 
180 degree left turn o n instruments, away from the 
hills and once esLablished on a southerly head ing 
asked everybody to look for the ru nway, which duly 
r~-appeared a short time late r be neath the left 
wmg. 

'H aving re-established visual contact my main 
Lho ught was Lhat l did not want to be messing 
arou nd in th is muck at this dead height in a hot 
aeroplane that I had only flown for six hours. I also 
recalled that the a ircra fL was required at midday for 
another Lrip. To save time, I d ecided to make the 
sout herly overfl y into a downwind leg and I carried 
o u t the pre-land ing checks. Accordingly, with the 
gear and half fl ap extended , I began a left turn at 
400 feel th rough 180 degrees on to final approach. 

'The aircraft had tu rned through abo ut 
90 degrees whe n a curious vibration began, like a 
gentle "nibbling" at the airframe. My passenger in 
the rig ht-hand front seat, himself a pilot who had 
recently nown in this Apache, warned me that l 
sho uld nol let the a irspeed get below 70 knots. I 
looked down at the ASI a nd saw to my horror it 
was a few knots below 70 . Instantly I checked that 
the pitch was full fin e, opened u p the throttles to 
full power , ra ised the gear a nd straightened the 
a ircraft. Because we were pointing at one of the 
moorla nd hills, about 400 metres away, I turned 

right to sort out myself, the aircraft and the 
situatio n. A few minutes later the a ircraft was 
properly alig ned with the runway o n final approach 
and in the correct configuration. A normal land ing 
was made. The sea fog never did reach the 
aerod rome but stayed to windward all day. 

' I h ave though t about this episode very deeply 
because, despite my training, m y years at studying 
aircr aft behaviour and years of reading warning 
comments by experts, when a difficult situation 
develo ped I very nearly spun a load of passengers 
into the grou nd. T he "nibbling" I had felt was 
undo ubtedly pre-stall buffet, althoug h I did not 
recognise it as such and, had it not been for the 
forgiving, thick Piper wing, the aircraft would 
probably have stalled and autorota ted . The re would 
have been little chance o f recovery fro m tha l 
height. Incidenta lly, I did not hear the stall warning 
syste m o pera te so these devices are not infallible. 

' I t seems to me there a re two inslructive points 
abo ut the incident and the fact that a fa tal accident 
did not result does not detract from their 

importance. T he firsl important point is t he amount 
o f unsuspected drag that landing gear and flaps can 
p roduce, with an immediate d egradation of 
a irspeed ; pilots are not normally aware of this drag 
increment because the aircraft is at a suitable heig ht 
and there fore has the e nergy to restor e Lhe 
a irspeed. The second a nd much more important 
point in the lo ng term is the shattering effect that 
an unexpected situation can have upon pilot 
judgment and performance. Despite years o f 
experience and thought I still allowed that fog to 
screw up m y o pera ting skills!' 

About the author 
Mr Hugh Scanlan was the ediLOr of Shell Aviation 

News for 14 year s u ntil production ceased at the 
end of 1978. H e is an ex-RAF fighte r pilot and has 
been in current flying practice for 28 years. As a 
student of aerodynamics, his pa rticular inte rest is 
ligh t aircrafL handling and con trol. As editor of 
Shell Aviation News he studied numerous papers o n 
that particula r subject• 
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MD and the taildragger 
The following story is based on an accident report from the not-too-distant past. It is a classic 
example of Murphy's Law and the consequences to which it may lead. Our Man in the Dustcoat (MD) 
acts out the circumstances. 

The old taildragger had sat in the back of Murphy's 
hangar for a long, long time. Its C of A and 
registration had expired but every once in a while, 
when things were slack, Murphy would gel the 
mechanics to do a bit more work on it. 

I t was basically sound but in need of a major 
overhaul and after a number of years was just 
beginning to look like it might fly again. As time 
progressed MD began to take a special interest in 
the old girl and one day expressed this interest to 
Murphy. 

'Murphy, how much will she cost when the major 
is finished?' asked MD. 

'Don't know MD. Why, you want to buy it?' 
'Well ... ' MD pondered, 'maybe if the price was 

right.' 
'Look MD, we're pretty busy at the moment and 

I'll need you blokes to work some overtime,' replied 
Murphy. 'How about you cut out your overtime 
against the cost. That way you'll save on tax and I 
won't have to fork out the cash.' 

'I'll let you know, boss.' It was only a few days 
later when MD agreed to Murphy's terms about the 
purchase of the aircraft. 

Over the next few months, which seemed like 
eternity to MD, he put in many hours overtime for 
Murphy and every other spare minute working on 
the taildragger. There were lots of interruptions 
and MD often had to down tools to look after a 
customer's problems. Eventually the stage was 
reached where the major was finished and Murphy 
completed the necessary paperwork to get the 
aircraft re-registered. 

Murphy took the aircraft for a test flight on a 
calm, clear morning. The windsock hung limply on 
the pole and MD watched enviously as his pride 
a nd joy was put through its paces. He was joined by 
a local instructor pilot who had flown the old girl 
quite a lot before she had been decommissioned. 

'She looks good MD,' he remarked as Murphy 
settled the aeroplane on the strip. 'Mind if I take 
her for a fly, for old times sake?' 

'No fear ... I'll come with you,' MD responded 
joyfully, anxious to get into the air. They were soon 
airborne and during the flight MD arranged with 
the instructor to get his tailwheel check-out. 

A few days later, and a few circuits later, the 
instructor told MD he was okay to solo in the 
ai rcrafl. MD had been checked on the use of power 
and brakes to maintain directional control on the 
ground but he still had a little trouble in crosswinds. 

'Get some more practice MD and you'll soon get 
the hang of it,' the instructor had told him. 'The 
tailwheel steering will loosen up with a bit of use,' 
he added. 

MD flew a few circuits whenever he could fit 
them in and slowly gained more confidence, 
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although occasionally he did feel that all was not 
well. After a few more hours' practice MD decided 
he was ready to take his wife and children for a fly. 
One Friday afternoon at the end of a busy week's 
work, he flew the aircraft from Murphy's strip to 
the main airport near the town a nd left it in the 
parking area. 

The following morning MD's fam ily were 
excitedly looking forward to their first flight in 
their own plane. There was only a light wind 
blowing as MD carried out his daily inspection. He 
noticed that the rudder was over to one side and 
realised that he had not fitted the control locks on 
the previous day. As he was checking the rudder 
stops for any damage he noticed something strange 
about the tailwheel and after some further checking 
concluded that the tailwheel and rudder seemed to 
work back-to-front to each other. 

'Better check with Murphy,' thought MD and he 
wandered off to the telephone. 

After listening to MD describe the problem 
Murphy replied, 'I think I know what's wrong but 
I'm too busy to come up there and have a look. 
Why don't you fly down here. The wind's not too 
bad and you shouldn't have any trouble getting in .' 

Back at the aircraft MD explained what was 
happening to his wife. 'Not much wind so there 
shouldn't be any problem taking you and the kids.' 
They all boarded the aircraft and, after a short 
flight, were overhead Murphy's strip. The light 
wind was now about eight knots and straight across 
the strip. MD set up his approach for a three point 
landing but on touchdown the aircraft began to 
swing into the wind. Despite MD's efforts to stop it, 
the swing continued so he put o n the power for a 
go-around. The main wheels had just left the 
ground off the side of the strip when the tail struck 
one of the 'half 44' strip markers. MD closed the 
throttle and put the aircraft back on the ground 
with a lot of drift. One main gear leg collapsed and 
the aircraft slid to a stop on its crumpled wing and 
broken landing gear. 

MD and his family left the aircraft, shaken but 
unhurt and walked over to the hangar where 
Murphy was standing, scratching his head and 
wondering why the heck MD had his fam ily with 
him. 

The moral of the story? Well, apart from another 
example of Murphy's law at work (the tailwheel 
steering bellcranks had been installed back-to-front) 
the most important factor is that MD chose to fly 
the aircraft with a known defect; and on top of that 
he risked the safety of his family by taking them 
along as well. Inconvenie nce and delay is a small 
price to pay to ensure the safety of an aircraft and 
its occupants • 
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