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News and Views
On the Surface

W. B. McVEIGH
DOUGLAS AIRCRAFT COMPANY

(Reproduced from Pilots’ Safety Exchange Bulletin 57-109 issued by the
Flight Safety Foundation, New York, U.S.4.)

Don’t be fooled into thinking ice
or snow on the surfaces of your air-
craft will melt or blow off. Don’t
settle for less than a clean, ice-free
wing.

Winter weather is demanding,
both on our manpower and our fly-
ing machines. If you're the member
of a crew who has neglected the
common sense precautions and pro-
cedures for dealing with ice and
snow, it’s nine chances out of ten
you'll be in the midst of a real
action-packed drama before very
long.

An airplane covered with snow is
a booby trap. Don’t be fooled into
thinking the stuff will be blown off
before the monster becomes airborne.
Facts taken from case histories of
many winter accidents disprove such
wishful thinking. Ice is where you
find it, and in all probability you will
find it on the surface under that nice
white blanket if you're smart enough
to look.

Prevention

The old adage “An ounce of
prevention is worth a pound of
cure’” most certainly applies to frost,
ice or snow, where aircraft are con-
cerned. A preventive measure to be
taken in lieu of inside storage, is the
use of fabric covers or some other
suitable protective covering on the
aircraft surfaces. A little time spent
in covering the surfaces in the face
of adverse weather will be repaid a
hundred fold when the airplane is
readied for flight.

The effect of snow or ice in all
forms is very difficult to predict
and too many variable factors are
involved which would make any
such prediction unreliable. As we
all should have learned, the airplane
is dependant upon smooth, uninter-
rupted airflow over all of its surfaces
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for safe, efficient flight. Then, and
only then, is the human element in
complete control of the aircraft.

The main effects of ice or snow
on an airfoil are to disturb the nor-
mal airflow over its surface and alter
the distribution of weight. This can
result in increased drag, loss of lift,
decreased control, flutter of the sur-
face or all of these factors combined
in varying degrees. The vital factor
is the distribution of the ice or snow
formation on the surfaces rather
than the additional overall weight
increase to the aircraft. The forma-
tion of ice or snow creates changes
in airfoil contour, control and servo-
tab surface mass unbalance which
may lead to separation of airflow
and in some extreme cases, dynamic
instability of the surface.

If the ice formation is unsym-
metrical, then large differential
loads between two lifting surfaces
may develop to a point that the air-
craft may no longer be controlled.
Ice formation on the leading edge
of a control surface or servo-tab also
creates a potential buffeting con-
dition. This is particularly true at
surface deflections where the iced
portion of the control surface lead-
ing edge protrudes above or below
the trailing edge of the primary sur-
face.

Control surface buffeting caused
by an unbalanced condition should
be readily and easily distinguished
from bufteting of the surfaces caused
by the approach to a stall. If the
condition 1s eliminated by decrease
of airspeed, it is indicative of struc-
tural shake which may be attributed
to control surface unbalance (inertia
effects) rather than aerodynamic
disturbance (stalling) of an airfoil
section. Stall buffet is generally
eliminated by increasing rather than
decreasing the airspeed.



In addition to the many other
adverse effects of ice accumulation
on control surfaces, it is evident
that the resultant tail heaviness and
subsequent loss in flutter stability
deserves special attention.

Let us consider a recent incident
involving a (-124 Globemaster.
Indications are that the difficulty
occurred as a result of elevator ice
accumulation prior to take off from
Misawa to Tachikawa, Japan.

The gross weight of the aircraft
was 156,656 pounds. It had been on
the ground at Misawa for approxi-
mately two hours in blowing snow,
at an outside temperature of 33°F.
The right wing heater did not oper-
ate on the ground and no action
was taken to remove the snow and/
or ice which had accumulated on
the aircraft. The pilot indicated he
did not believe sufficient accumu-
lation existed on the surfaces to
warrant removal.

Take-off

The take-off speed appeared nor-
mal and as the aircraft climb ap-
proached 500 feet altitude, with gear
and flaps retracted, engine power
reduced to METO and to approxi-
mately 150 knots IAS, a light to
moderate “shake” was felt and des-
cribed by the pilot as being in the
horizontal rather than the vertical
plane. Immediately, five degrees of
flap was extended and the “shake”
ceased. After a change of flight alti-
tude was granted at 8,000 ft. because
of icing, the climb was continued to
10,000 ft. At 8,000 ft., the right
wing heater came into operation and

all heaters were then operating nor-
mally. Shortly after levelling off at
10,000 ft. cruising altitude with
cruise power and 175 knots IAS, a
violent “shake” in the horizontal
plane was experienced. Power and
airspeed were reduced immediately
to 165 knots TAS and flaps were
again extended to five degrees, after
which the “shake” ceased, and the
flight continued to Tachikawa with-
out further incident.

Upon inspection of the aircraft
immediately after the flight, shear-
ing of the right elevator torque tube
bolts was revealed, and severe major
structural damage to the fuselage
shell was in evidence in the em-
pennage area.

The conclusion drawn after a
thorough investigation of all the
facts surrounding this accident, was
that the most probable cause was
icing of the horizontal tail surfaces
which resulted in surface mass un-
balance and dynamic instability of
the surfaces. A further analysis of
the stabilizer-elevator system includ-
ing the effects of ice accumulation,
discloses the following highly prob-
able sequence of events responsible
for this incident:

® Prior to take-off, approximately
0.15 inches of ice accumulated on
the elevator surfaces. This caused
the centre of gravity of the surface
to shift seven inches to the rear
of the elevator hinge line.

® At the reported 150 knots IAS,
elevator flutter was experienced.
This occurred as a result of a
coupling between the tail-heavy,
anti-symmetric vibration mode of
the elevator at four cycles per
second, and the anti-symmetric
fuselage torsion-horizontal tail
bending mode at three cycles per
second. (Anti-symmetric refers to
the port surface moving opposite
to the direction of motion of the
starboard surface.) The resultant
flutter was primarily reflected in
large amplitude oscillations of the
elevators, leading to the failure of
the torque tube between the sur-
faces reported subsequent to the
incident.

® Upon failure of the torque tube
bolts, the loss in restraint between
the two surfaces dropped the fre-
quency of the anti-symmetric
elevator mode below the frequency
of the fuselage torsion mode and
resulted in momentary stability.

® As the speed was increased to the
reported 175 knots TAS, flutter
was encountered once again at a
somewhat lower frequency on the
fuselage torsion mode. The re-
sulting large amplitude bending
oscillations of the horizontal tail
and associated torsional loads im-
posed on the aft fuselage caused
the structural failures reported in
that area of the aircraft. The fact
that the flutter did not lead to
the destruction of the tail and
stopped abruptly, must be attribu-
ted to the ice breaking free of the
elevator surfaces, thereby stabiliz-
ing the system.

Flutter

In an attempt to explain the
forces at work in the mechanism of
stabilizer-elevator flutter, let us con-
sider a cross section of the horizon-
tal tail surfaces with a weight placed
at the trailing edge of the elevator
as shown in Figure 1.

When the stabilizer translates
(bends) up and down, the trailing
edge of the elevator tends to remain
fixed, due to the presence of this
weight as shown in the series of
movements in Figure 2. The rela-
tive motion of the elevator to the
stabilizer is observed to be “out of
phase”, ie. when the stabilizer
bends upward, the elevator effec-
tively rotates trailing edge down-
ward and vice versa.

This “out of phase” motion of
the elevator produces an aero-
dynamic lift force on the stabilizer
which tends to drive the stabilizer
in the same direction that it is mov-
ing. The phase relationship between
the aerodynamic force and the
motion of the stabilizer causes a net
amount of energy to be fed into
each cycle of oscillation. As a re-
sult, the amplitude of the stabilizer
deflection increases with each cycle
and may lead to the total destruction
of the surface.

When the elevator is “mass bal-
anced”, the centre of gravity of the
elevator weight is made to act
through the hinge axis, thus prevent-
ing the “out of phase” elevator
to stabilizer motion responsible for
this type of “tail wagging the dog”
flutter. The control surface mass
balancing “fix” has been standard
aircraft design practice since the
problem was first encountered on
the World War I vintage aircraft.

The importance of clean airfoil
surfaces cannot be emphasized too
strongly. As previously stated, it is
practically impossible to predict the
effect of foreign substances on air-
craft surfaces, even water. To illus-
trate this point let us turn to the
accident reports and take the case
of the C-47 pilot who, upon pre-
flight inspection, observed the air-
plane to be covered with a thin
layer of water. Discounting the dan-
ger of water, he loaded 21 passengers
aboard and took off. When approxi-
mately 15 feet in the air, the plane
lost altitude and started to turn to
the left; the pilot applied right
aileron and pushed the throttles
forward. The left wing came up, but
the right wing immediately dropped.
The airplane then made contact
with the ground about 200 feet be-
yond the end of the runway with the
gear still extended, and crashed
into a snowbank. The water on the
surfaces of the aircraft had frozen

when it had entered a colder layer
of air above the runway, spoiling
the ability of the wings to produce
lift. Another case of ice wresting con-
trol of the aircraft from the pilot.
If a thin layer of ice would have
such 2 disastrous effect on control
of the aircraft, it can readily be
seen what hazardous proportions any
appreciable building-up might have.

Complete Removal

There are many conditions which
enter the problem of prevention or
removal of ice, snow or frost de-
posits. It is not the intent of this
article to elaborate further on these
conditions, except to say that ap-
propriate  and  systematic plans
should be promulgated and followed
which will insure safe, uninterrupted
flight operations during any adverse
weather conditions. Personnel who
must cope with the problem should
be thoroughly familiar with all as-
pects which are entailed to aid
them in making the proper decision.

The removal of foreign deposits
from critical surfaces should be com-
plete. Broken or irregular pieces of
ice remaining may create a greater
disturbance than the original for-
mation. The best policy is to remove
all deposits from both top and
bottom of the wing and tail surfaces
and from the fuselage as well. Dry

Figure 1. Weight on the stabilizer. . . ..

Figure 2. .. .. can induce out-of-phase motion of elevator.
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snow should not be left to blow off
during the take-off run.

Experience shows that dry snow
tends to cling to airfoil surfaces and
usually will prevent a successful
take-off. So far as controls are con-
cerned, snow can sift into the small-
est openings and either freeze the
controls in one position or become
packed so that movement may be
restricted later. It also might be well
to remember that even though the
aircraft is outwardly clear of ice and
snow and take-off is attempted on
a slushy runway, it is good practice
to actuate the landing gear through
at least one complete cycle after
climb has been established. Other-
wise, slush thrown into the wheel
wells may freeze and prevent ex-
tension of the gear for the next
landing.

It cannot be emphasized too
strongly that, in addition to the
regular  preflight inspection, a
thorough examination for ice and
snow deposits be made of the entire
aircraft just prior to flight. Be sure
that —

® All skin surfaces are clean and en-
tirely free of frost, ice or snow.

® Propeller blades and hubs are in-
spected and any frost, ice or snow
are removed.

® All control hinge points and con-
trol surface openings are checked
for freedom from ice and snow.

® All antennas and antenna fittings
are free of snow and ice deposits.

® Nose and main landing gear as-
semblies, including drag linkage,




uplatches and door operating link-
ages, are clear of ice and snow.

® All heater and supercharger air
intake duct openings are clear of
snow and ice deposits.

® Engines are warmed up in an area
free of slush and moisture, lest the
propellers pick it up and throw it

back over the wings, tail surfaces
and fuselage.

® After engine warm-up, all flight
controls are checked through
their full arc of travel to make

certain that they are not restricted
by packed ice or snow in areas
where visual inspection is difficult.

Design for Damage

(Reproduced from Business Pilots’ Safety Bulletin 57-209 issued by the
Flight Safeiy Foundation, New York, U.5.4.)

At the recent Annual Conference
of the Aero-Medical Association, at
Denver, Colorado, Dr. Frank P.
Gatling, Head, Human Factors
Division, U.S. Naval Aviation Safety
Centre, presented an interesting
paper which offered some answers
to the following questions: (1) Are
some planes more prone to wheels-
up landings than others? (2) What
are your chances of injury in a
wheels-up? (3) Which manoeuvre
most often precedes a wheels-up?
and (4) Do you telescope and trans-
fer?

With the permission of “Ap-
proach”, the Naval Aviation Safety
Review, FSF is reprinting the follow-
ing article, a pyschological analysis
of wheels-up landings, based on Dr.
Gatling’s paper.

Wheels-up Landings

As a result of 56 special interviews
conducted by Naval flight surgeons
with pilots who made unintentional
wheels-up landings, some answers to
the above questions were learned.

This type of accident is more
damaging to the budget than lethal,
despite its lethal potentiality. Of the
56 accidents investigated, none was
fatal, two persons received serious
injuries, four minor, and 73 received
no injury at all. However, these mis-
haps cost the Navy the tidy sum of
over three and a half million dollars
in equipment alone.

An examination of pilots’ training
involved in wheels-up landings was
made in terms of experience in the
model in which the accident occur-
red, and in terms of total flying ex-
perience. The data is striking.

Seventy-eight percent of the pilots
who made wheels-up landings had
less than 300 hours experience in the
model at the time of the accident,
and, further, 51 percent had less
than 100 hours in the model. The
total flying time indicates the same
trend. The wheels-up landings tend
to occur with greater frequency
among pilots with fewer hours.

What do the pilots do when they
realize, at long last, that the gear
is still securely stored in the fuselage,
and the plane’s belly is scraping the
concrete? The investigation shows
that 10 added power and attempted
a wave-off, but all of these 10 rea-
lized that they were not going to
make it, and cut the power. Four
tried to lower the gear, none suc-
ceeded. Eighteen went through the
procedure to secure the engine. The
other 24 did nothing. These figures
are rather revealing in that they in-
dicate that in only 32 percent of the
cases were the pilots psychologically
prepared to carry out the emergency
procedures.

Touch-and-Go

Wave-offs have long been suspect
as a preliminary manoeuvre that
makes a pilot especially susceptible
to a wheels-up landing. The inter-
views disclosed another manoeuvre
that has much greater potential for
a wheels-up landing than a wave-
off. This manoeuvre is the touch-and
go landing. Twenty-seven of the 56
wheels-up landing accidents re-
viewed occurred following a series
of touch-and-go landings.

There are probably two psycho-
logical factors operating here. One
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is what educational psychologists
call “telescoping”. It is the nearly
universal tendency to omit responses
as the learning sequence is repeated,
the pilot unconsciously abbreviates
the landing task by leaving out a
step. This step is often the wheels-
down response with its easily ob-
served result.

The other factor is a “‘transfer”
effect. The pilot has put his wheels
down in a series of previous land-
ings containing exactly the same
stimuli as the present one. As the
stimuli are the same in the two
situations, the pilot has a strong
tendency to believe, through the
medium of transfer effect, that he
has made the motions normally con-
nected with these stimuli, ie., he
thinks he had put the wheels down
during this landing situation, but
actually he did it in the previous
landing sequence.

These two factors will help ex-
plain the large number of wheels-up
landings in which the pilot is “cer-
tain” that he activated the wheels-
down mechanism. Of the 56 pilots
interviewed only three admitted that
they “just forgot to lower the
wheels”. The other 53 were fully
convinced that they had lowered the
gear. Some of the pilots may have
been protecting themselves, but the
flight surgeons were convinced that
most were telling the truth.

Omissions

Wheels-up landing accidents are
the rather spectacular results of an
error of omission, rather than com-
mission, and are of importance in
themselves, but perhaps, of greater
importance is the fact that they are
the objective evidence of other errors
of omission. That is, a sizeable num-
ber of pilots are failing to lower their
landing gear despite the elaborate
warning systems in use—and many
who fail are warned in time to pre-
vent the actual landing.

How many other errors of omission
are being committed in the landing
pattern—or during take-off and in
flight—of which we are unaware?
Errors that are resulting in much
more serious accidents than wheels-
up ones.

The psychological point is that
an error of omission is not too diffi-
cult to make in spite of the fact
that the pilot is surrounded by
warning devices of sounds, lights,and
flares, etc., and is convinced com-
pletely that he has performed the
task omitted. This is a most insidious
type of error.

Not Pilot “Goof-Off"’

Should the question be asked
“are all mvoluntary wheels-up land-
ings purely psychological?” the an-
swer must be yes. But a further in-
vestigation of the data strongly
suggests that there is more than
just a pilot “goof-off” involved.

Let us compare some wheels-up
landing rates. First, a comparison of
jet rates with prop plane rates indi-
cates a large difference. The jets
have almost 2} times as many
wheels-up incidents per 10,000 land-
ings as do prop planes.

When we compare single-place
jets with single-place props, a large
difference still exists. The single-
place jet rate is twice that of the
single-place prop rate.

And when we compare airplane
models in their own category we
find wide differences too, for ex-
ample—the wheels-up rate for one
jet fighter is nearly three times that
of another model jet fighter!

Design for Damage

These large differences in the rate
at which pilots have wheels-up land-
ings in jets vs props and in specific
model us specific model cast strong
suspicion on the idea that the
pilot alone is the culprit in these
accidents. It appears that in some
aircraft, situations exist in which
the pilot is far more susceptible to
psychological error than in others.
These are situations that have been
designed by others and in which
the pilot is an unwilling victim.

This is further illustrated by the
difference in rates for multiple-seat
planes as contrasted with single-
seaters. The multiple-seat jet rate
is .12; the single-seat jet rate at .31,
is 24 times as high. Multiple-seat
props have a rate of .08 which is

doubled by the single-seat prop rate
of .16.

There is one psychological vari-
able that is undoubtedly involved in
these rate differences, and that is the
very strong tendency [or humans,
when in the presence of other
humans, to adhere more strictly to
socially established regulations, such
as landing check-off procedures.

Distractions

These were reported during the
landing sequence by a little less than
half of the wheels-up pilots. This
includes 10 of the pilots who failed
to lower their landing gear follow-
ing touch-and-go landings. Of
course, the real question is “when is
a distraction distracting?” for many
distracted pilots avoid a wheels-up
landing. This question can not be
answered completely, but an analysis
indicates that a disturbance that
forces the pilot to postpone lowering
his wheels beyond the point at which
he usually lowers them is the most
damaging kind of distraction.

SUMMARY
The analysis of the 56 wheels-up
interviews indicates:
(a) that they occur as a complete
surprise to the pilot
(b) that touch-and-go landings
make a pilot particularly likely
to commit an error of omission
and make a wheels-up landing
(c¢) that many other errors of omis-
sions must be occurring
(d) that design factors are strongly
involved 1n causing the pilot to
commit errors of omission,

COMMENT

The article shows that the possi-
bility of overlooking vital actions
such as the lowering of the under-
carriage, is increased during opera-
tions where distractions are inadvert-
ently or deliberately introduced, or
where repetition of a particular
manoeuvre leads to “‘telescoping”.
2. It is noteworthy that the accident
rate for multi-crew aircraft was
much lower than for single pilot
aircraft. No doubt one reason for
this is the greater emphasis laid on
use of check lists for these aircraft,
coupled with the greater certainty
of the items being completed when
the person calling the checks is in
a position to monitor their comple-
tion.

3. Pilots can minimise the possibility
of overlooking a vital action firstly
by recognising that the possibility
exists and then developing a mental
attitude to guard against it. This
applies particularly where interrup-
tions are experienced during the
carrying out of check list items. Too
frequently in this country incidents
are reported of vital actions being
missed even when check lists are
used.

4. Ensure that in your aircraft the
items are clearly called, positively
and consciously carried out, and
correct responses clearly made. In
single fulot aircraft develop the habil
of calling the items aloud whilst
carrying oul the cockpit checks.

That Sudden Stop

(Reproduced from “Flying Safety”, March, 1958)

Approach and landing aceidenis are still tops in the “cauvse factor”
department. Proper supervision can help reduce them.

cr

T'o be or not to be, that is the
question.”

You've all heard that famous
quote from Shakespeare’s Hamlet
but how many of you know what
comes next? Well here is some of it:

“Whether ’tis nobler in the mind
to suffer the slings and arrows of
outrageous fortune or to take arms
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against a sea of troubles and by
opposing end them.”

Shakespeare had a good point. If
we translate it into modern English
it would read, “If you have a prob-
lem, are you going to sit back and
suffer with it, or are you going to
do something about it?”

Well, we have a problem: Land-



ing our modern, high performance
aircraft. If you're not aware of this
problem, let’s look at some statistics
which will give you an idea of what
we're up “against.

® More major accidents happen
during the approach and landing
than in any other phase of flight.

® Approach and landing accidents
account for almost half of all
USAF aircraft accidents.

® About one out of every four pilot
fatalities results from a landing
accident.

® About 55 per cent of all accidents
are the result of human error
(most often on the part of the
pilot).

Bearing these facts in mind, I
think that you will admit that land-
ings are a problem. So, let’s take Mr.
Shakespeare’s advice and see what
we can do about it.

Two of the most common types
of landing accidents are hard land-
ings and short landings. Both of

these result from the same causes:
Improper control of either the rate-
of-descent or the airspeed, or both.

So it seems that rate-of-descent
and airspeed are the factors on
which we should concentrate our
efforts in order to greatly reduce
landing accidents.

Of course, rate-of-descent and air-
speed are inter-related in that both
have to be right to assure a proper
landing and the pilot must control
them both at the same time. But for
the purposes of discussion, I will
deal with them separately.

Airspeed Control

First, an aerodynamic fact: In
unaccelerated (1G) flight, at any
one angle of attack, there is only one
equivalent airspeed at which an air-
craft can fly. (Fig. 1). This is true
whether the aircraft is climbing,
descending or in straight-and-level
flight. It is also true whether you are
at full power, low power or power
off. Also, the airspeed varies invers-
ly with the angle of attack. The

higher the angle of attack, the lower
the airspeed and vice versa. From
this we can see that angle of attack
is the primary factor in the control
of airspeed.

In landing, a good, steady air-
speed on the approach is highly
desirable. This speed will vary for
different types of aircraft, but each
one has its best speed based on its
stall speed, aspect ratio and other
aerodynamic characteristics. So it
must follow that if each aircraft has
one best angle of attack for flight
on final approach, and if you—as
the pilot—place the aircraft in that
angle of attack, you will automati-
cally realise the proper airspeed. It
should be noted that for our modern
high performance fighters which
have a very low aspect ratio, it re-
quires a high angle of attack to
maintain low speed flight.

Rate of Descent

Another aerodynamic fact: For
a given angle of attack-airspeed
combination, there is only one
quantity of thrust or power which

Figure I. Typical Angle of Attack vs. Air Speed Curve for flight under unaccelerated (IG) conditions.
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will produce a particular rate of
descent. (Mig. 2.) Also, the rate of
descent will vary inversely as the
thrust.

In other words, the throttle is the
primary control for rate of descent.
High power settings produce low
rates of descent and low power set-
tings produce high rates of descent.
However, rate of descent and power
are not completely independent of
angle of attack. If the angle of
attack is changed, the power re-
quired to maintain the particular
rate of descent must also change.
(Higher angle of attack, higher
power required, and vice versa.)

Here again, we find that different
aircraft have their own best rate of
descent for consistently good land-
ings. The best rate of descent for a
given type of aircraft is determined
by its aerodynamic characteristics.
Some of the most important factors
are aspect ratio, wing loading, best
approach speed and sink rate. Air-
craft with high wing loading exper-
ience extremely high rates of descent
at low power settings.

Flareout

If you were to try to land out of
a Mach One dive, you’d have to
start your flareout at some point

well above 15,000 feet. not because
of your high airspeed but because of
your high rate of descent.

Proper determination of the point
to start the flare is very critical to a
good landing and in this case would
be beyond the capabilities of the
pilot to judge.

From this extreme example, we
can draw the conclusion that it is
more difficult to judge the point of
flare when you are in a high rate
of descent than in a low rate of
descent. This is because at a high
rate of descent, the amount of flare
or degrees of rotation required is
greater; the vertical distance re-
quired to perform the flare is great-
er, and the pilot’s judgment must be
accurate from a greater distance.

Although, in normal traffic pat-
terns you won’t encounter any Mach
One rates of descent, it is very easy
to slip into a rate of descent so high
that you can’t cope with it within
the altitude remaining.

Let’s review the major points
covered so far, so that we can start
putting these disjointed facts to-
gether to create a good landing.

® First, airspeed is controlled prim-
arily by the angle of attack.

® Second, rate of descent is con-
trolled primarily by power, and
the power required is directly
affected by the angle of attack.

® Third, the point at which flare-
out should begin is a [unction of
the rate of descent.

These facts may seem pretty basic
to you and you are probably won-
dering why I am presenting them to
experienced pilots. I should point
out that those accident statistics
which I quoted earlier were not
statistics on Inexperienced people.
They include all of us.

Unfortunately, there are many
pilots who know basic principles of
flying but don’t operate according
to them. There are many “old
heads” who still try to decrease their
rate of descent by coming back on
the stick. This actually increases the
rate of descent il they don’t have
sufficient power or airspeed. It is
the old story of stretching a glide.

And then there are those who try
to reduce their speed on the final
by chopping all the power. They end
up with a rate of descent that is ex-
cessive, so back on goes the power
and back comes the stick. From there
on in, the final approach resembles
a roller coaster!

Figure 2, Typical Power Required vs. Rate of Descent Curve for constant Angle of Attack and Air Speed.
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Final Approach

The importance of a constant
angle of attack or attitude on the
final approach can best be empha-
sized with this reminder. When
you're on final approach in most
aircraft you’ll be flying on the back
side of the power curve. If you let
your airspeed (angle of attack)
wander, particularly to the low side,
you can easily end up in a situation
where the only way to regain your
airspeed is to sacrifice altitude. And
on the final approach you don’t have
much to play with.

Well, how should you fly the final
approach? Here is my recommended
procedure.

® Put your base leg far enough out
to ensure a long, straight rela-
tively shallow, power-on approach.

® On the approach, try to nail the
proper attitude and airspeed with
the stick and then trim the air-
craft for “hands-off” flight.

® Find the constant power setting

that will nail the proper rate of
descent.

@ Cross-check airspeed indicator and
vertical speed.

® Make any adjustments in rate of
descent with the throttle.

® Make adjustments in airspeed
with the stick, but remember
that changes in angle of attack
require power changes to maintain
the desired rate of descent.

@ Flareout. If you are on a shallow
power-on approach, the flareout
should be no problem. You have
very little rotation to accomplish
and your rate of descent is low.
It should be easy for you to judge
your flareout point.

® Touchdown. Proper level-off and
touchdown are mostly a matter of
your technique and judgment with
respect to the type aircraft you're
flying. However, a good approach
will make a good touchdown
much more easy to accomplish
even if your techniques and judg-
ment have taken the day off.

Dangerous Cargo

® If you louse up your approach,
go around! There are fewer acci-
dents during go-arounds than in
any other phase of flight. Con-
versely, many accidents are caused
by failure to go around.

One final word. The next time
you fly, go to altitude and practice
some power-on descents — using
throttle to control rate of descent
and stick to control airspeed. Check
your instruments regularly and see
how easy it 1s to nail airspeed and
rate of descent with this method.

If this procedure seems foreign or
awkward to you, you've probably
been doing it wrong for too many
years. You won't be alone though.
There must be many of us or I
wouldn’t have been able to quote the
accident statistics that I did.

So, take Shakespeare’s advice.
Don’t sit back and suffer with your
problem. Do something about it!
And remember, it takes more prac-
tice to learn to do something right—
after you've been doing it wrong—
than it took to learn it originally.

Recently the pilot of a DC.4 decided to abandon the flight and return
to the departure aerodrome following a report from the hostess that she had
noticed strong petrol fumes on entering the flight compariment. All radio and
electrical gear was switched off. The cabin heater, although it had not been in
use, was inspected for leaks, but no fault was found.

The fumes appeared to be isolated
to the port upper baggage compart-
ment, therefore, after landing this
was unloaded and two suitcases,
which appeared to be the cause of
the trouble, were subsequently open-
ed and found to contain bottles
and cans of lighter fluid. After dis-
cussions with the passengers it was
discovered that at least six other
cases also contained lighter fluid.

Over recent years there has been
a number of reported instances of
[uel leaking from cargo, in some
cases from passengers’ luggage, and
in others from poorly packed cargo.

Fortunately none of these incidents
has resulted in fire or damage to
aircraft but the potential was pres-
ent.

Maybe you believe the element of
risk is small. Possibly it is, but the
results can be disastrous as demon-
strated by the following summary
of an article in the MATS Flyer.

BOOBY TRAP

Recently a duffle bag belonging
to a MATS passenger who had been
removed from a flight for a higher
priority passenger was transferred
from the outbound baggage dolly to
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the checked baggage bin. During
the course of the transfer, a foreign
made cigarette lighter in the duffle
bag was activated, setting fire to
the clothing contents. Other passen-
gers manifested for the same flight,
witnessing the incident, voluntarily
informed the passenger service rep-
resentatives that their baggage also
contained similar lighters as well as
cans of lighter fluid.

There are cases on record wherein
aircraft have disappeared with little
or no trace. Each time this happens
the possibility of an inflight explo-
sion is considered. We know it is

possible but hard to prove. Consider
the following case.

Bound for an island airbase, a
U.S.AF. aircraft failed to arrive
on schedule although a position re-
port was received from it one hour
out. An extensive air and sea search
was launched immediately but sev-
eral days elapsed before any wreck-
age was found. Then the nosewheel
from the missing plane was recover-
ed. The tyre was burned and part-
ially melted, indicating that severe
heat had been present in the area of
the wheel well.

In view of the fact that no emer-
gency transmission had been receiv-
ed, investigators assumed that an
explosion or fire of extreme intensity
had developed. Further, they rea-
soned that the catastrophe must have
occurred with such suddenness as
to render the crew incapable of
sending a distress message.

Admittedly this was conjecture.
However, it can be considered very
logical. No other wreckage was
found. The mute testimony of the
burned tyre was, in reality, almost
a complete story.

How can such an accident hap-
pen? There are several possibilities.

Having flown for several hours
it is quite improbable that leaking
fuel cells caused an explosion. Cer-
tainly it must be assumed that the
crew or passengers would have de-
tected fumes.

Another factor that would tend
to eliminate the possibility of a fuel
fire centres around the burned nose-
wheel tyre. Fuel tanks were consid-
erably aft of that area. And, carry-
ing the thought further, the aircraft
would not have burned following a
ditching, at least, not for long.

This then leaves the possibility of
an explosion or flammable agent
being present in one of the lower
cargo compartments or topside. The
former location is much more logi-
cal and this brings us to one point
of this article.

It is possible for a flammable
liquid, freed from its containers, to
saturate a compartment with a con-
centration of combustible fumes.

Okay, so you say that even such
a concentration of fumes should not
cause an explosion unless a spark
or flame was present. Well, we can-
not argue that point. But how many
times have you encountered chafed
wirings on an airplane? Several,
we’ll venture, Junction boxes, swit-
ches, relays, or radios can and do
cause sparks under certain condi-
tions. Begin to get the picture?

Again we state that the analysis of
this particular accident was of a
speculative nature but it was specu-
lation based on sound principles. A
ruptured can of lighter fluid or a
broken bottle of after-shave lotion
could have been the responsible
agent. The cause factor in this par-
ticular accident could not be proved
conclusively for obvious reasons, so
let’s examine one that we can pin
down.

A few months ago, while loading
baggage in a C.54, the flight attend-
ant placed several paper-wrapped
parcels and some B-4 bags in the
forward compartment. More bags
were placed aft and finally a small
surplus  went topside. Passengers
were loaded and the aircraft com-
mander ordered the engines started.

During the taxying, the plane en-
countered several ridges of snow and
ice and did considerable bucking
and bouncing. It took approximately
five minutes to reach a satisfactory
run-up area and while the engines
were being checked, the flight crew
detected an odor not unlike burn-
ing rubber.

Immediately an assistant flight
engineer jumped back a couple of
paces and opened the internal hatch
cover leading to the lower baggage
compartment. The reflection of
flames could be seen and some smoke
was visible.

The airman grabbed a portable
CO2 extinguisher and discharged
it into the hold. Almost at the same
time, the aircraft commander actu-
ated the internal extinguishing sys-
tem but most of the effectiveness
was lost as much of the agent was
forced upward through the open
hatch, momentarily blinding the
airman.

When it was apparent that the
fire could not be controlled, the en-
gines were shut down and crew and
passengers evacuated the aircraft
without incident. In due time the
blaze was extinguished but not be-
fore the fuselage was thoroughly
gutted.

It was no problem for the accident
investigators to determine where the
fire started, but how was another
matter. Fire damage coupled with a
near total collapse of everything
topside, made it extremely difficult
to get at the suspected area.

One point that puzzled the experts
was a patch of external skin, just to
the right of the APU, that showed
signs of extreme heat. This spot,
about two feet in length and
breadth, looked as though 1t had
been cooked with a blow torch from
within.

It was finally determined that an
oxygen line had burned through and
as the system was charged with
about 250 pounds, the jet of flame
from the rupture really did act much
like a blow torch.

It took a lot of digging to find
out how the fire had started initially.
But, by piecing the puzzle together
the investigators found that in the
process of taxying, the rough ter-
rain had caused several paper wrap-
ped boxes to shift forward, followed
by a couple of B-4 bags and the
whole mess had landed on the APU
exhaust shroud. The puttputt was
running.

Now most of you know, normally
the exhaust pipes of APUs are in-
sulated with a metal shroud. Usu-
ally there is ample air space between
the pipe and this outer cover to en-
sure proper dissipation of the heat.
However, in areas where a shroud
cannot be routed, the pipe is then
covered with strips of asbestos.

In this case, the wrapping paper
coming in contact with the asbestos-
covered pipe, soon burst into flame.
Later experiments proved this to be
possible in as little as two minutes.
Now the fire was started.

In all probability, had the original
fire been confined to burning paper,
it would have been extinguished
quickly. But this wasn’t the case.



(j) Careful uncoupling of the fit-
ting and examination of the
flare, in cases where weeping or
leakage is evident, before tight-
ening.

(k) Providing adequate support of
plumbing lines to guard against
excessive vibration and loading.

The illustrations on this page are
of a triple type sleeved coupling
similar to that which failed in the

FLAE—\ [—TYPICAL SLEEVE

accident previously described. Fig-
ure 1 illustrates the proper fitting
of the flare and sleeve and the cor-
rect tightening. Figure 2 illustrates
the effect of over-tightening and you
will notice, not only the pinching-off
of the flare, but also the general
pattern of distortion in the coupling
area.

Failure of flared couplings in the
functional systems of aircraft can
introduce fire and/or personal in-

CORRECT TIGHTENING OF NUT

Fig. 1

jury hazards to say nothing of the
effects of losing the usefulness of
the system itself. The accident re-
ferred to earlier in this article is
a good example of the dangers of
personal injury and functional loss
which can result from bad flare-
forming techniques and¢ bad main-

tenance practices and is a good rea-
son why every care and precaution
should be taken to prevent further
failures.

TUBING FLARE SHEARED
BY OVERTIGHTENED NUT

Fig. 2

Uncontrollable Stick Forces

(Extract from Business Pilots’ Safety Bulletin 58-201, dated February 25,
1957 issued by the Flight Safety Foundation, New York, U.S.A.)

The CAB recently investigated a
fatal accident involving a Lodestar
that crashed following take-off. As
part of its investigative findings, the
Board disclosed significant informa-
tion regarding control forces that
resulted from Improper elevator
trim tab setting. The following was
included in this release (Flight
Operations and Airworthiness Re-
lease No. 419):

“Most pilots are aware of the

high force that can be exerted on
the controls by an improperly ad-
justed trim tab, but not all know
that on some aircraft this force can
become greater than the pilot’s
strength to overcome it.

“High control forces can exist in
the aircraft’s take-off configuration
if the elevator trim tab is permitted
to remain as adjusted for landing.
Moreover, the build-up control col-
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umn or stick pressure during take-
off may suddenly increase soon after
the aircraft becomes airborne. This
sudden increase in backward force
occurs as a surprise and may pro-
duce a steep nose-up attitude leading
to a stall before correction can be
made.

“Undesirable control forces caus-
ed by improper trim tab settings are
not confined to Lodestars. They can
occur with other aircraft as well.”

Overseas Accidents
Argonaut Crashes Shortly After 1ake-Off

(Summary based on report compiled by Ministry of Transport and Civil Aviation,

London.)

Aviation Safety Digest No. 11, September, 1957, contained an arficle entitled
“The Effect of Thunderstorms on Aircrafi Operations”. The hazards of thunder=
storm conditions are again emphasised in the following repori of an accident
to a Canadian C-4 aircrafi—sometimes referred to as an Argonaui.

On the evening of 24th June,
1956, an Argonaut aircraft crashed
2% miles from Kano Airport, Nigeria,
shortly after taking-off in moderate
rain. The climb was normal to a
height of 250 feet but the aircraft
then began to lose height rapidly
and despite the efforts of the crew
the descent could not be checked.
The aircraft struck a tree and crash-
ed 2,500 yards from the end of the
runway. Fire broke out; three of
the seven crew members and 29 of
the 38 passengers lost their lives.
The two pilots, although injured,
survived.

THE FLIGHT

At the time of engine start-up
(1715 hours, eight minutes before
the accident), the wind was 300°/15
knots, there was no rain over the
airport or to the west. Whilst taxying
to the threshold of Runway 25
heavy rain began to fall but the
visibility remained good and there
was no sign of wind gusting or roll
type cloud. However, it was appar-
ent that there was a storm very near
to the north-east.

By the time the pre-take-off checks
had been completed, wing flaps be-
ing set at 10° and: trims central, it
was raining heavily and the sky was
completely overcast. The pilot esti-
mated the visibility to be two miles
and the wind still 300°/15 knots.

Take-off was normal the aircraft
becoming airborne after a run of
approximately 2,000 yards, but,
owing to the heavy rain on the
Note: All heights in this report are actual

heights above the official Reference
Point of the airport, which is the
highest point on Runway 25 (1,575
feet, a.m.s.l). Both pilots in their
evidence gave QNH heights and the
heights given in the report are the

differences  between their altimeter
readings and 1,575 feet.

windscreen the pilot found it neces-
sary to fly on instruments immed-
iately the aircraft became airborne.
At no time before or during the
take-off did the pilot consider
abandoning the take-off due to the
weather conditions. He had pre-

viously taken-off on several occasions
in weather conditions that had ap-
peared to be of a similar nature.
After taking-off the undercarriage
was retracted and the aircraft
passed over the end of the runway
at about 100 feet with an airspeed
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of 125 knots. Shortly afterwards the
first power reduction to 2,850 r.p.m.
and 54” manifold pressure was
made. Before reducing power the
pilot had assessed the flight condi-
tions as quite reasonable with a
maximum airspeed fluctuation of
five knots.

A normal climb was made to
approximately 240 feet where the
flaps were retracted. At this time the
airspeed was fluctuating between 125
and 130 knots with a rate of climb
of 300 feet per minute. The rain
was still heavy and there appeared
to be more ahead. (At this stage of
the take-off the aircraft disappeared
from the sight of ground observers
into heavy rain.)

When the flaps were retracted no
sink was noticed by the pilots, but
the airspeed dropped and remained
steady at 123 knots. The altimeter
was checked and noted to be 260-
270 feet. The aircraft was quite
level and steady. The situation re-
mained static for a short time, then
as the indicated airspeed dropped
steadily and quickly full power was
called for. By this time the airspeed
was down to 103 knots. (The stall-
ing speed of this type of aircraft,
having regard to the all-up-weight
and load distribution, has been cal-
culated at 97 knots.) The co-pilot
immediately opened the throttles
fully with the r.p.m. set at 2,850.
He did not have time to increase the
r.p.m. to 3,000 because the master
r.p.m. lever was unserviceable (a
fault previously known by the crew)
which necessitated the manual ad-
justment of each engine. The appli-
cation of this power did not increase
the airspeed nor was there any un-
usual reaction to the handling
characteristics of the aircraft when
it was applied.

During this emergency the pilot
did not adjust the trim of the air-
craft and he did not recall exper-
iencing any turbulence or sinking of
the aircraft. The aircraft lost height
very rapidly and by the time the
first officer had fully opened the
throttles, the aircraft was nearly

Note: Tower observations during the take-
off run were W/V 2759/20 knots,
visibility 1,500 yards.

down to tree-top height in an al-
most level attitude. The pilot looked
out and saw that the aircraft was
flying level about 15-20 feet above
the ground with a tree directly in
its path approximately 200 yards
ahead, he attempted to turn the
aircraft but was unable to prevent
it striking the tree. The aircraft
crashed and fire broke out before it
came to rest.

WRECKAGE EXAMINATION

Inspection at the scene of the
accident site showed that the first
point of impact was with a tree 35
feet in height, approximately 2,500
yards from the end of Runway 25,
and approximately 100 yards north
of the extended line of the runway.
The aircraft had struck the tree
about 17 feet from the ground,
with the left wing and the underside
of the nose section. The left wing
fuel tanks became ruptured and
caused fire to break out immediately.
. Examination of the wreckage did
not reveal any pre-crash defect or
malfunctioning which could have
contributed to the accident. The
main undercarriage and nose wheel
were in the fully retracted and
locked UP position. The flap oper-
ating mechanism, which was severe-
ly damaged, showed that the flaps
were almost certainly in the re-
tracted position. The captain’s alti-
meter was found set at the correct

ONH.

ANALYSIS OF METEOROLOGICAL
CONDITIONS

At 1600 hours there were two
thunderstorms in the vicinity of
Kano, one about 10 miles to the
north-east of the airport and the
other about six miles to the south-
west. Both were moving slowly to-
wards the south-west and by 1700
hours the former lay a mile or two
to the north-east with an associated
cloud overhang extending over the
airport itself. Moderate rain from
this overhang started to fall at the
terminal building at 1714 hours and
ended at 1722 hours, i.e., time of
engine start-up until commencement
of take-off. The main centre of the
thunderstorm passed a little to the
north of the airport but a new cell
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appears to have developed in the
overhang which gave heavy rain and
squalls over the western half of
the airport at about 1720 hours and
moved westwards.

The evidence of witnesses in the
area south and west of the end of
Runway 25 establishes beyond rea-
sonable doubt that a strong easterly
squall with associated heavy rain
was experienced there, although in-
strumental evidence is lacking.

It would appear that the strong
wind and heavy rain from the new
cell reached the ground as the air-
craft was taking-off. The surface
wind from this cell would fan out
from the centre, but the easterly
winds in the western sector would
be considerably stronger than the
westerly winds in the eastern sector
because of the momentum brought
down from the easterly air current
prevailing above, about 10,000 feet.
This is the normal experience in
squalls in this region at this season
of the year.

Initially, the aircraft would ex-
perience a moderately enhanced
headwind which to some extent is
confirmed by the evidence. This
would rapidly change to a strong
tailwind with possibly an element of
downdraught, though it is improb-
able that any significant down-
draught was experienced near the
surface.

There would probably have been
a pressure rise of the order of 2-3
mbs. within the cell which would
have caused the altimeter of the
aircraft to indicate a height 50 - 100
feet lower than the true height, that
is, the aircraft would have actually
been 50 - 100 feet higher than was
registered on its altimeter.

The relatively sudden change of
wind from a moderate headwind to
a strong tailwind experienced in the
cell would cause a corresponding
decrease in the airspeed of the air-
craft.

OBSERVATIONS

A Board of Enquiry gave close
consideration to the question as to
whether the pilot in command was

justified in commencing the flight in
the weather conditions prevailing at
the time of the take-off. The pilot
had taken care to ascertain the nat-
ure of the approaching storm from
the Meteorological Forecaster. He
was mainly concerned as to whether
the thunderstorm approaching from
the north-west was associated with
a line squall and how fast and in
what direction it was moving. He
was assured by the forecaster that
the thunderstorm had no association
with any line squall and it was a
slow moving local thunderstorm.
The pilot formed the opinion that
it would probably pass 8 - 10 miles
north of the airport. The moderate
rain which fell at the time of take-
off did not cause the pilot any con-
cern as the conditions were con-
siderably above the company’s mini-
ma and, as he had taken-off in
similar conditions on several prev-
ious occasions, he did not consider
it necessary to abandon the take-off.
Neither he nor the forecaster could
have been aware that a thunder-
storm cell was forming close to the
west of the airport along the take-
off path from Runway 25 because
the associated vertical cloud develop-

ment was obscured by lower cloud.

Kano Airport was equipped with
storm warning radar capable of
identifying storms some distance
away, but incapable of detecting the
formation of a thunderstorm cell at
close range.

CONCLUSIONS

From the available evidence it
was concluded that after a normal
take-off and climb on instruments
the aircraft encountered a sudden
reversal of wind direction of con-
siderable magnitude, heavy rain and
a possible down draught.

When these conditions were en-
countered the airspeed of the air-
craft fell quickly to near stalling
speed and it lost height rapidly to
almost ground level with the engines
operating near full power through-
out.

The cause of the accident was
assessed as loss of height and air-
speed caused by the aircraft encoun-
tering at a low altitude an unpre-
dictable thunderstorm cell which
gave rise to a sudden reversal of
wind direction, heavy rain and a
possible downdraught.

Wing Failure During Landing

(Summéry based on the report of the Civil Aeronautics Board, U.S.4.)

A Martin 404 was substantially damaged whilst landing at Louisville,
Kentucky, on March 10, 1957. One of the 31 passengers was seriously
injured and five received minor injuries. None of the three crew

members was injyred.

THE FLIGHT

The aircraft was on a flight from
Chicago, Illinois to Miami, Florida,
with several scheduled intermediate
stops. The flight had been routine
until at 1135 it reported over Louis-
ville and requested clearance to land
on runway 11,

The first officer, who was flying
this leg of the flight from Indian-
apolis, descended from 5,000 feet to
2,000 feet and then reduced both
rate of descent and power. An air-

speed of 165 knots was established,
the landing gear lowered, and the
flaps were placed in take-off posi-
tion. The first officer then started
a turn for final approach, and the
flaps were placed in approach posi-
tion. The captain saw that the air-
craft was too high and reduced
power still further; the first officer
lowered the flaps to full down. The
prelanding checklist had been ac-
complished.

At this point (the altitude was
then 1,000 to 1,500 feet higher than
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the runway) the captain took over
control. He nosed down sharply,
holding as closely as possible to an
airspeed of 100 knots. The landing
gear remained down, flaps remained
fully down, and throttles were pul-
led fully back. Neither pilot read
the rate-of-climb (descent) indicator
during the approach.

When approximately over the
threshold of the runway and while
about 100 feet above it, the captain
pulled back on the yoke to flare out.
No power was used. The aircraft’s
attitude was observed to change
from nose-down to nose-up but its
rate of descent did not seem to lessen
markedly. The aircraft struck the
runway on its main landing gear,
the left wing separated inboard of
the left engine nacelle, and the re-
mainder of the aircraft half rolled
to an inverted position. It slid along
in that attitude, turning and coming
to rest headed nearly opposite its
direction at touchdown.

INVESTIGATION

Weather was excellent and was
not a factor in this accident.

As mentioned, the flight from
Indianapolis was at 5,000 feet alti-
tude in clear weather. During this
segment, of which the total elapsed
time was only 33 minutes, the
stewardess served luncheon to, and
removed trays from the 31 passen-
gers. The captain realising that this
would be a rather hurried operation
allowed the first officer to maintain
cruising altitude of 5,000 feet some-
what longer than he normally would.
The captain testified that there was
a haze line with some choppiness
at 4,500 feet and the descent
through it was delayed slightly to
give the stewardess more time in
smooth air. This might account,
according to the captain, for arrival
in the Louisville area while some-
what higher than usual.

Examination of the entire wreck-
age revealed no evidence of failure
or impairment of any component in
flight. It also disclosed that all com-
ponents of the aircraft were present
in the wreckage.

The captain estimated that when



he took the controls to complete the
approach his altitude was 1,000 to
1,500 feet above the runway. The
horizontal distance from the ap-
proach end of the runway has not
been determined with any degree of
reliability, although the pilots
thought it might be a mile or a mile
and a half. The captain believed
that his position was not enough out
of the ordinary to warrant going
around. He did not use power prior
to starting the flareout because he
thought it unnecessary to do so. He
testified that when he pulled the
control wheel back to flare out the
response was not as expected.

A number of persons on the
ground observed the approach and/
or landing of this flight. Five con-
trollers in the tower saw the ap-
proach and the runway contact.
Their attention had been called to
the unusually steep approach by the
controller at the local control posi-
tion. In all ten witnesses agreed that
the approach was steep, some des-
cribing it as extremely steep. Those
who could see the runway contact
agreed that the attempted flare out
for landing did not significantly
check the downward speed, but that
the aircraft struck the runway forc-
ibly.

ANALYSIS

All evidence indicates clearly
that the wing failure was the result
of and not the cause of this accident.

The wing structure was intact
throughout the flight and the land-
ing approach and did not separate
until the aircraft had contacted the
runway. Failure of the wing struc-
ture prior to and/or without a fail-
ure of the main landing gear was a
clear indication that high vertical
loads, such as would accompany a
hard landing, had been imposed on
the structure.

In exploring why the aircraft had
contacted the runway as hard as it
did, the Board gave careful con-
sideration to the captain’s statement
that the aircraft’s response was not
as expected when he pulled back on
the yoke in an attempt to flare out.
The wvarious components of the
elevator and movable stabiliser con-
trol system were thoroughly examin-
ed for failures or malfunctioning
evidence but none was found.
Furthermore, no other complaints
against the subject control systems
had been received. Moreover, the
elevators did function properly
throughout this landing, as indicated
by the fact that the captain’s dis-
placement of the elevators caused the
aircraft’s nose-down descent angle
to change to a nose-up angle at
touch-down. However, the change in
attitude was too late to check the
high rate of descent sufficiently, and
the aircraft contacted the runway
extremely hard. If the flare out had
been started sooner, or if sufficient
power had been applied just prior
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to and during the flare out the ex-

cessive rate of descent might have

been controlled and the hard landing
with its resulting damage avoided.

Normally, the first officer, who
flew the Indianapolis-Louisville seg-
ment, would have made the ap-
proach and landing. In this case
the captain erroneously allowed the
first officer to bring the aircraft to
a position much too close in, con-
sidering the altitude, for the planned
landing on runway 11. At that posi-
tion relative to the runway, the
captain should have taken control
and circled the airport to establish
a normal approach, or instructed
the first officer to do so.

But the captain did not do this.
Instead, he elected to dive steeply
with full flaps and no power. The
precise angle of descent is not known
but the preponderance of testimony
is that it was exceedingly steep. This
testimony is largely by well-qualified
witnesses. Such an approach would
require, in order safely to check an
abnormally high rate of descent, a
much earlier starting of the flare out
with the use of such power as might
be needed to maintain a safe margin
of speed.

There was no urgency whatever,
because of other traffic, weather,
lateness in arrival, or any other com-
pulsive factor, in pressing this ap-
proach and landing. Further, this
flight crew was to have been relieved
at Louisville. This type of approach

is in conflict with general and long
established airline training and prac-
tice. Because no other factors were
involved in this accident and no
alleviating circumstances stand forth,

the Board can only conclude that the
pilot erred in executing this type of
approach and touchdown. Specifi-
cally, the approach was too steep,
the flare out was ineffective because
of the low airspeed, and consequent-

ly the landing was destructively
hard.

PROBABLE CAUSE

The Board determined that the
probable cause of this accident was
the captain’s faulty landing ap-
proach technique, resulting in an
excessively high rate of sink at the
instant of touchdown imposing a
load beyond the design strength of
the wing structure.

DC6 Forced Landing in Jamaica Bay

(Summary based on the report of the Civil Aeronautics Board, U.S.4.)

Following loss of power on all
engines, a Douglas DC.6A made a
forced landing on a sandbar in
Jamaica Bay two miles southwest of
its take-off from New York Inter-
national Airport. The five flight
crew members were uninjured, two
of the four company employee-
passengers incurred minor injuries.
The aircraft received substantial
damage from the wheels-up landing
and salt water immersion.

THE FLIGHT

On June 21, 1957, the DC.6A was
engaged on a ferry flight from New
York to Dover, Delaware. From
there it was intended to transport
MATS (Military Air Transport Ser-
vice) freight to Chateau Roux,
France. An IFR clearance to Dover
had been given by A.R.T.C. as fol-
lows: To the Woolf intersection
via the 150 degrees radial of Idle-
wild VOR and Victor Airway 16,
maintain 3,000 feet.

The take-off from New York
International  Airport (Idlewild)
was commenced at approximately
1048. While climbing at an indicat-
ed airspeed of 135 knots, gear up
and flaps at the 20 degree take-off
position, approximately over the
northwest end of runway 3IR, a
substantial power loss on No. 3
engine occurred followed immedi-
ately by a similar loss on Nos. 1, 2
and 4 engines. Idlewild local control
was advised that the aircraft was
making an emergency landing. The

aircraft was observed to make a
descending left turn and to land
wheels up on a sandbar in Jamaica
Bay southwest of the airport. It
came to rest on the fuselage bottom,
level laterally and longitudinally.

The gross weight of the aircraft at
the time of take-off was 74,977
pounds, which is under the allow-
able gross weight of 100,000 pounds
(autofeathering inoperative). The
load was distributed in compliance
with c.g. limits.

The 1051 Idlewild weather was
high, thin scattered clouds; visibility
more than 15 miles; temperature 74;
dewpoint 48; wind north-northeast 6
knots; altimeter 30.06.

INVESTIGATION

After the power loss occurred the
flight was cleared by Idlewild tower
to land on any runway. The aircraft
passed near the approach end of
runway 13R but its altitude was so
low that a further left turn to the
runway could not be made. Accord-
ing to the testimony of the captain
it was necessary to go straight ahead
with the small amount of power re-
maining and he was unable to main-
tain altitude at an airspeed of 105
knots. The landing, with gear up
and flaps fully extended, was made
on a heading of approximately 200
degrees magnetic off the east shore
of an island in Jamaica Bay.

Statements of the flight crew indi-
cated that a normal engine run up
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had been made at 30 inches of
manifold pressure and all pressures
and temperatures were normal. In
accordance with the company oper-
ations manual, a wet take-off was
made using 2,800 r.p.m., 59.5 inches
of manifold pressure and 240
BMEP. After breaking ground and
reaching an altitude of about 140
feet over the end of runway 31R,
the BMEP of No. 3 engine dropped
to 105, followed by a similar drop
on the other three engines. A re-
duction of manifold pressure to 50
inches did not correct the difficulty
and it was returned to 59% inches.
The continuing loss of power, drop
of airspeed to 105 knots, and low
altitude precipitated the forced land-

ing.

Because of the nearly simultan-
ous loss of power on all four engines,
initial investigation was directed to
the aircraft’s fuel supply. Board in-
vestigators Immediately obtained
samples of gasoline and ADI (anti-
detonant injection) fluid from the
aircraft. Samples were also obtained
at the operator’s supply source. The
samples of gasoline were analysed
and found to be the correct octane
rating (108-135) and uncontaminat-
ed. Laboratory analysis of the sam-
ples taken from the ADI tanks of
the aircraft revealed 55 percent of
50/50 methanol-water contaminated
with 45 percent of ethylene glycol.
The 50/50 methanol-water is the
correct ADI fluid while ethylene
glycol is a fluid used to eliminate ice
accretion on the exterior surfaces
of aircraft.

Investigation disclosed that the
aircraft had arrived from an over-
seas trip the evening of June 20 and
that the aircraft was serviced the
morning of June 21. Fuel was added
to the four main tanks only. The
aircraft’s four ADI tanks were filled
by a mechanic using a portable cart
holding a 55 gallon drum marked
“ADI”. Samples taken from this
cart disclosed the fluid to be entirely
ethylene glycol.

Investigation further disclosed
that the ADI servicing cart had been
replenished during the late after-
noon of June 19, from a fenced
drum storage area outside the com-




pany hangar on New York Inter-
national Airport. It was found that
there were drums containing various
liquids intermingled in this storage
area. Among these liquids were both
ADI fluid and ethylene glycol. All
of the drums were marked on one
end as to the contents. However,
the method of filling the portable
cart was to insert a hand pump at
a side bung in the drum where there
was no markings. A deposition taken
from the uncertificated mechanic
who had serviced the cart on June
19 indicates that he had mistakenly
filled the cart from a drum of ethy-
lene glycol. This mechanic also in-
dicated to Board investigators the
drum used to fill the ADI cart. The
stencilling on the end of this drum,
while dirty and blurred, was distin-
guishable as indicating the contents
to be ethylene glycol. The mechanic
stated that he had previously ser-
viced the ADI cart but he had never
had occasion to draw other fluids
at the out-door source of supply.
An examination of all engines at
the sandbar disclosed no evidence of
structural failure or malfunction.

ANALYSIS

Based on the evidence disclosed
during the investigation of the acci-
dent, the Board conclusively proved
that the engine power loss was the

result of contaminated ADI fluid in
the engines. Tests duplicating the
situation showed that the continuing
and increasing power loss experi-
enced during the flight precluded
continued flight. In this regard, the
Board believes the pilots met the
serious situation ably and did all
that was possible under the condi-
tions. In fact, the pilots are to be
commended for their action in
avoiding populated areas and mak-
ing the landing on an isolated sand-
bar.

Had the engines been run up on
the pre-take-off check to approxi-
mately 40 inches of manifold pres-
sure, ADI fluid would have started
to flow and its effect would probably
have been detected by the crew.
However, it is normal procedure to
check magnetos at atmospheric pres-
sure (approx. 30 inches) and com-
plete the run up at about this mani-
fold pressure to preclude a rise in
cylinder head temperature.

The Board is of the opinion that
the mechanic mistakenly filled the
ADI cart with ethylene glycol. The
mechanic should have been able to
read the markings on the drum and,
before filling the ADI cart, he should
have made certain as to the contents
of the drum used.

It is apparent that a serious lack
of managerial supervision was also

involved. The drums should have
had additional markings indicating
the contents placed at the side bung
by company maintenance. It is fur-
ther evident that a separation of the
drums in a more orderly manner
would have assisted in preventing
the mistake that occurred. Finally,
it is the Board’s opinion that there
was a definite lack of instruction for
the mechanics servicing the ADI
cart,

Subsequent to this accident the
supplier took steps to stencil the
initials “ADI” above the side bung
on drums that are equipped with a
side bung. In addition, the operator
has revised its maintenance manual
instructing its personnel to segregate
ADI fluids from other fluids and to
discharge a slight amount of fluid
wer tu¢ir hand before servicing an
aircraft to determine if the fluid is
contaminated.

PROBABLE CAUSE

The Board determined that the
probable cause of this accident was
the loss of power on all engines im-
mediately after a wet take-off due
to (a) contamination of ADI fluid
resulting from (b) mechanic’s mis-
take in replenishing ADI supply
cart with ethylene glycol (de-icing
fluid), and (c) inadequate super-
vision of storage facilities.

Convair Crashes During Instrument Approach

(Summary based on the report of the Civil Aeronautics Board, U.S A.)

At 0001 on 6th January, 1957, a Convair 240 carrying a crew of three and
seven passengers, crashed during an instrument approach to Tulsa Airport,
Oklahoma. The accident resulted in fatal injuries to one of the ten occupants,
serious injuries to six and minor injuries to one.

THE FLIGHT

The aircraft was engaged on a
scheduled flight from Providence,
Rhode Island, to Tulsa, Oklahoma,
with intermediate stops including
Chicago, Illinois, and Joplin, Mis-
souri. The flight to Chicago was
normal where a routine crew change
was made. On the last take-off from
Joplin the aircraft weighed 35,940
pounds which was well below the

allowable gross weight and nothing
untoward had occurred up to this
point.

At 2347 the flight reported cross-
ing the south lrg of Chanute low
frequency range and was immediate-

ly cleared by approach control direct

to Owasso, to descend to and main-
tain 3,500 feer, and to report when
over Owasso. The 2328 Tulsa wea-
ther was given the flight as: meas-
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ured ceiling 600 feet, overcast, visi-
bility 2% miles, very light drizzle and
fog, wind calm.

When the flight reported 1} min-
utes from Owasso, approach control
advised the pilot that the visibility
was then 1% miles, that the U.S.
Weather Bureau was checking the
ceiling, and asked if an Owasso
approach straight in to Runway 17
was to be made or if an ILS ap-

proach was preferred. The flight
advised it would make the Owasso
approach and at 2357 was cleared
accordingly.

At 2400 the pilot reported over
Owasso, inbound, and was cleared to
land on Runway 17L. Two minutes
later a special 2355 weather obser-
vation was transmitted to the flight
as: measured 200, overcast, visibility
L4, very light drizzle and fog. This
transmission was not acknowledged
and nothing further was heard from
the flight. Repeated efforts by ap-
proach control and other facilities
to contact the flicht were un-
successful.

INVESTIGATION

The scene of the accident was on
rolling ground 3.6 miles north of
the approach end of Runway 17L of
the Tulsa Municipal Airport, at an
elevation of 613 feet above sea level.
It was determined that the aircraft
first struck the top of a tree, break-
ing branches, and then hit the
ground in an almost laterally level
attitude 225 feet farther on, while
on a heading of approximately 174
degrees. First ground contact was
made by the main landing gear
and nose wheel, which, it was de-
termined, were down and locked at
impact. A few feet beyond, along
the ground path, were marks made
by the blades of both propellers. The
aircraft slid along the ground to the
top of an upslope and then jumped
a deep and wide ditch, finally com-
ing to rest approximately 540 feet
from the point of initial touchdown.
Fire did not occur and all compon-
ents were accounted for in the main
wreckage area.

Both wings were severely damaged
and substantial damage to the fuse-
lage occurred including buckling of
the fuselage structure in the cabin
area, which caused internal distor-
tion of cabin flooring, seats, and
overhead racks. Cabin seats were
found in varying degrees of failure
and collapse. No seat belts were
torn or broken. The nose section of
the fuselage was crushed inward and
the belly was badly damaged. In
the cockpit both pilot seats were
torn from their sliding tracks and
the left seat was damaged.

Both engines were found near the
main wreckage, detached from the
aircraft and damaged by impact
forces. Disassembly and examination
of these engines revealed nothing
that would have affected power out-
put or engine response during the
flight.

All aircraft navigational instru-
ments were bench checked. Both
ADF and omni indicators were
found to function within allowed
tolerances. The two airspeed and
rate-of-climb indicators and the
captain’s artificial horizon also func-
tioned properly. The first officer’s
artificial horizon was damaged by
impact and was not operable.

Altimeter settings were: captain’s
29.41 (475 feet above sea level),
first officer’s 30.12. Both altimeters
when tested functioned within nor-
mal tolerances below 6,000 feet. No
evidence of internal failure, leaks,
dust, foreign material or moisture
was found in either instrument.
Static lines to the altimeters were
damaged and broken, and portions
were not found. All recovered por-
tions of these lines were examined;
nothing was found which could have
affected adversely the functioning
of the instruments.

The captain testified that the
flight was routine until approaching
Tulsa. Throughout the flight from
Chicago to Tulsa he and the first
officer flew the aircraft on alternate
legs. From Joplin to Tulsa the first
officer was at the controls. The
captain said that a short time after
reaching cruising altitude (4,000
feet) they went on instruments be-
cause of weather and remained on
instruments until shortly before
striking the tree.

The captain said he decided on
an ADF straight-in approach to
Runway 17, thereby using the back
course of the ILS and the Owasso
facility as reference for proper align-
ment. Accordingly, having been
cleared, the flight crossed the
Owasso facility initially at 3,500
feet m.sl. and began the usual 2-
minute standard holding pattern
while awaiting approach clearance.
Both captain and first officer said
they had their ADF approach plates
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in readiness, While flying outbound
on a heading of 354 degrees for 13
minutes the flight was cleared to
land. The captain said he told the
first officer that he could descend to
700 feet, but he did not remember
telling him 700 feet on the field level
altimeter. (The Company’s landing
minima for a straight-in approach
to Runway 17L for Convair aircraft
are 400 feet and 1 mile.) The cap-
tain said he then told the first officer
to establish a rate of descent of
1,000 feet per minute. Thirty sec-
onds later a descending standard
right turn to a heading of 174 de-
grees was begun, the landing gear
was lowered, and the flaps were
extended 21 degrees. The captain
stated that with the checklist com-
pleted they crossed the facility at
an altitude of approximately 1,200-
1,300 feet, according to his altimeter.
The distance from the facility to
the approach end of Runway 17L is
5.6 miles.

In this operator’s aircraft both
captain and first officer have an alti-
meter in front of them on the in-
strument panel. According to the
company’s procedure when a land-
ing is to be made the captain’s alti-
meter is set to field level pressure
so that it would read in actual feet
above the airport and zero when
on the ground. The first officer’s
altimeter is set to mean sea level
barometric pressure and thus would
read, in this instance, 674 feet, the
elevation of the field, when on the
ground.

Throughout the approach the
captain performed the duties of first
officer. The captain said he did re-
member looking at his altimeter
from time to time during final
descent and that he last observed it
when it read 700 feet. He fully ex-
pected they would be visually con-
tact at 600 feet. He said the rate of
descent remained about 1,000 feet
per minute throughout the entire
descent with the airspeed between
120 and 130 knots. He turned on
the landing lights during the final
portion of the descent but the re-
flection from the cloud was so great
he immediately turned them off. He
next remembered glancing out his
window and seeing lights to his left.



Suddenly realising he should check
the descent, he started to apply addi-
tional power but as he did he “felt
something grab the airplane or hit
it”. He immediately pulled all
power off.

The first officer testified that he
did not remember anything after
the start of the approach except
that at one point during the de-
scent he noted a reading of 1,500
feet on his altimeter.

ANALYSIS

As indicated previously the possi-
bility of a failure or malfunctioning
of one or both altimeters was
thoroughly explored during the in-
vestigation. However, the fact that
these altimeters, when bench tested,
operated correctly at altitudes be-
low 6,000 feet, coupled with the
evaluation of the significance of the
altimeter settings found after im-
pact, indicates clearly that these
instruments could not have of
themselves  produced  erroneous
readings which could have con-
tributed to this accident.

The probability of an error in
altitude being introduced by accu-
mulation of water in the static sys-
tem was also considered. In this
connection, it must be realised that
the static system is common to both
the airspeed and rate-of-climb in-
struments, as well as to the alti-
meters. Any effect on the altimeter
would be accompanied by a similar
effect on the airspeed indicator.
Furthermore, the captain’s and first
officer’s pressure instruments are
served by separate and independent
static systems.

It was established that it would
be necessary to have a considerable
amount of water accumulation in
the static system to produce an error
in altitude indication of a magni-
tude necessary to have caused this
accident. Moreover, this relatively
large quantity of water would have
caused airspeed indications much
higher than actual. It is possible that
the pilot would not have properly
diagnosed these errors during the
approach ; however, he should have
been alerted to the fact that some-
thing was wrong. Since he testified

that the airspeed indications were
normal throughout the approach
and descent, it is apparent that an
altimeter error of any sizeable mag-
nitude could not have been present.
In any event, because of the dupli-
cation of static systems, it is extreme-
ly unlikely that an error in one sys-
tem would occur at the same time
and with the same magnitude in
the other system. According to the
operator, the static system drain
manifolds are drained at each peri-
odic check, scheduled at periods
not greater than 125 hours. The
static drain manifolds on this air-
craft were drained seven days prior
to the accident.

It is worthy to note that this was
the first trip the captain and first
officer had flown together and that
it was also the first officer’s first
instrument approach into Tulsa.
This is not meant to imply that the
first officer was a novice in instru-
ment flying but rather that his de-
gree of proficiency was unknown to
the captain and therefore this ap-
proach, being made under rapidly
deteriorating weather conditions,
should have been monitored with the
utmost care.

Another factor that must be care-
fully considered is the weather and
what possible effect it may have
had on the captain’s judgment. The
company meteorologist at Chicago
briefed the crew prior to departure
on the probable en-route and term-
inal weather conditions and the ex-
pected deterioration of the weather
at Tulsa after 2100. When the flight
reported crossing the south leg of
the Chanute low frequency range,
Tulsa approach control gave the
2328 Tulsa weather as: measured
ceiling 600 feet, overcast, visibility
23 miles, very light drizzle and fog,
wind calm. A short time after the
flight was advised that the visibility
was then 1§ miles and that the visi-
bility was lowering, and that he did
not have the latest ceiling checks.
The captain continued the approach,
apparently assuming that ‘he last
ceiling report of 600 feet would
hold.

Whether the captain, because of
this last ceiling report, had a feeling
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of false security is not known. It is
true, however, that with his know-
ledge that the visibility had actually
lowered three-quarters of a mile in
a few minutes, coupled with his
knowledge of the company terminal
forecast, he should have expected
the ceiling then to be less than that
previously reported. This is of prim-
ary importance since it was obli-
gatory that the captain not permit
the aircraft to descend below the
approved minimum altitude.

As has been stated, it is company
policy to set the captain’s altimeter
to field pressure and the first officer’s
to mean sea level pressure prior to
an approach. The captain testified
that the altimeters were cross check-
ed twice prior to the approach to
Tulsa and that the readings were
found to have the correct relation-
ship to each other.

The captain further testified that
the descent to Tulsa began at an
altitude of 3,500 feet and that he
told the first officer he could descend
to an altitude of 700 feet. In giving
these instructions to the first officer
he made no reference to which
altimeter should be used. Since the
first officer's altimeter was set to
mean sea level, a descent to a read-
ing of 700 feet on his altimeter
would have placed the aircraft at
or near ground level.

The descent from an altitude of
3,500 feet was begun at 2357 and the
accident occurred at 0001 ; therefore,
approximately four minutes elapsed
from the start of the descent to
striking the ground. Since the ele-
vation of the terrain at the scene of
the accident was 613 feet m.s.l., the
aircraft descended 2,887 feet at an
average rate of 721 feet per minute.
This is slightly lower than the con-
stant rate of descent of 1,000 feet
per minute which the captain, in his
testimony, said occurred. However,
considering such variables as initial
lag in establishing the descent and

the decrease in rate of descent when
a last-minute attempt was made to
slow the aircraft down, it is prob-
able that when observed the cap-
tain’s rate-of-climb indicator did
register as he stated.

This average rate of descent
strongly suggests that the captain
observed a reading of 1,200-1,300
feet on the first officer’s altimeter
instead of his own when crossing
the facility inbound. This is a logical
assumption since at the time the
first officer’s altimeter should have
registered 1,200-1,300 feet and that
of the captain approximately 700
feet; it is further supported by the
fact that the accident occurred about
one minute after the facility was
crossed. The thought that the read-
ing was made on his own altimeter
may have led the captain to believe
he had some 800-900 feet to descend
before reaching his minimum alti-
tude, and this may have prompted
him to permit the descent to con-
tinue without realising the close
proximity to the ground. Also, the
first officer, in interpreting the cap-
tain’s instructions to descend to 700

feet, may have planned the approach
so as to descend over the station to
a 700 foot indication on his own
altimeter. Clearly, there was mis-
understanding and lack of alertness
on the part of both the captain and
first officer throughout the entire ap-
proach.

PROBABLE CAUSE
The Board determined that the
probable cause of this accident was
the captain’s lack of alertness in
allowing the first officer to continue
an instrument descent to an altitude
too low to permit terrain clearance.

COMMENT
The practice adopted in this coun-
try of setiing both altimeters to a
common datum (QNH) for the
approach and ianding should pre-
vent confusion of the nature sus-
pected in this case.

(47 Fails to Recover from Spin

(Summary based on the report of the Civil Aeronautics Board, U.S.A.)

On June 22, 1957, a C.47 on a training flight was totally destroyed
when it crashed near Clarksburg, Maryland. The instructor and two pilot
trainees, the only occupanis, were killed in the crash.

THE FLIGHT

At 0625 the aircraft departed for
the company’s local practice area for
the purpose of training flights. There
was no further radio contact with
the flight and at approximately 0745
the aircraft was observed in the
vicinity of Clarksburg by many
people who saw it during several
minutes of flight and in its plunge
to the ground.

INVESTIGATION

In its final descent the aircraft
passed almost straight down through
a group of trees landing on top of
an automobile. The fuselage forward
of the cargo door was demolished
when the aircraft struck in a nose-
down near-vertical attitude.

An examination of the wreckage
revealed no evidence of malfunction-
ing of the aircraft engines or control
systems.

Due to the fairly rigid sequence of
manoeuvres taught by the instructor,
it could be estimated which manoeu-
vre his pupil would be executing at
a given time after take-off. It was
considered that as the flight had
been airborne approximately 1% to
11 hours, that it would have pro-
gressed through the sequence of
manoeuvres to the “canyon ap-
proach”.

The “canyon approach” simulates
letting down to an airport surround-
ed by obstructions, followed by an
emergency pull-up, and it combines
most of the airwork taught each
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student. Proper execution requires
exact control of airspeed, altitude,
headings, power settings and cockpit
procedures, all of which must be
accomplished under the “hood”.

Specifically, for the “canyon ap-
proach” the student .simulates an
approach making a rectangular pat-
tern. He then performs an “in
range” cockpit check and lowers
one-half flap. When airspeed slows
to 95 knots he calls for extension of
the gear and full flap. With power
off, he descends 1,000 feet holding
95 knots. At 200 feet above the
simulated airport elevation (gener-
ally selected as 3,000 feet m.s.l.) he
levels off applies full power, orders
gear and flaps “up” and begins a
maximum performance climb at 85
knots. At this point the instructor
may, in his discretion, “cut” an en-
gine. If an engine is “cut” the
student must complete the emer-
gency procedure and continue climb-
ing at 85 knots for 300 feet. He then
increases speed to 95 knots and
makes a 180-degree standard rate
turn.

ANALYSIS

From the evidence of several per-
sons who saw the aircraft in flight
and the company personnel familiar
with the training programme, the
Board believes that the accident took
place while the pilot was executing
the abandon-approach phase of a
“canyon approach” manoeuvre.

The “canyon approach” has long
been taught by many airlines and is
considered a standard exercise. In
this manoeuvre the pilot must fly
his aircraft with extreme precision
at low airspeeds to obtain maximum
performance. The Board also recog-
nises that during some of these man-
oeuvres the aircraft will be flown
so as to exceed the limits normall
expected in airline flying (althougl}:
not beyond the placarded limits of
the aircraft).

Eyewitnesses stated that the air-
craft pulled up and started a slight
turn to the right, indicating the
“abandon-approach” phase of the
manoeuvre. At this point the pilot
is simulating an emergency pull-up,



le., maximum rate of climb at an
airspeed of 85 knots, which permits
adequate control of the aircraft, As
previously stated, this manoeuvre
must be executed with precision be-
cause over-controlling or rough
handling of the controls could result
in a stall and/or spin.

A spin at this point could also be
induced as a result of some mechan-
ical or structural failure or deforma-
tion. Further corroboration of the
fact that no mechanical or struct-
ural failure existed is that recovery
from the spin had been started and
rotation had stopped when impact
occurred. Because of the absence of
any such evidence it must be con-
cluded that the pilot inadvertently
allowed the aircraft to exceed its
capabilities, stall, and enter a spin.

Spin characteristics of the DC.3
(C.47) have been described in sev-
eral NACA reports. There are also
available several reports from pilots
who have spun the DC.5 both in-
tentionally and  unintentionally.
These reports show that in the unin-

tentional or inadvertent spin consid-
erably more altitude is lost than in
an intentional spin before recovery
can be effected. Presumably, this is
due to the element of surprise. Alti-
tude loss, as much as 3,000 feet, has
been reported by experienced pilots,
in an inadvertent spin of only one
turn.

Tests show that altitude loss per
turn in a steady spin is about 600
feet. Further, that after the rudder
is reversed rotation will stop in
approximately one turn and that the
loss of altitude for this final turn
will be approximately 1,000 feet.
When rotation is stopped the air-
craft will be vertical. It will then
require an additional 2,000-2,500
feet of altitude to return to level

flight.

In this instance, spin rotation had
stopped before the aircraft struck
the ground in a near vertical atti-
tude. Most witnesses said they saw
several turns in the spin. Using the
data above, it is evident that the air-
craft entered the spin from an

CORRECTION

altitude of at least 2,500 feet above
the ground. This determination,
significantly, is in agreement with
the altitudes of the aircraft as esti-
mated by eyewitnesses. It is also
significant that this altitude is
approximately the altitude at which
the aircraft would normally be ex-
pected to be during the abandon-
approach phase of the “canyon
approach”. The usual procedure was
to use 3,000 feet above sea level as
the simulated elevation for the “can-
yon approach”. Therefore, because
the average elevation of the terrain
in the vicinity of Clarksburg is 500
feet above sea level, the aircraft
would be approximately 2,500 feet
above the ground.

PROBABLE CAUSE

The Board determined that the
probable cause of this accident was
loss of airspeed while executing
manoeuvres during a training flight,
resulting in a stall followed immed-
iately by a spin from an altitude too
low to effect recovery.

Under the heading “Instrument
Filters in Agricultural Operations”
in the last issue of the Digest we
stated that a turn and bank indi-
cator is not a mandatory instrument
for operations under the visual flight
rules. At that time it accurately
described the Department’s pub-
lished requirements but we now
draw your attention to Issue No. 2
of Air Navigation Order 20.18 and
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particularly to Section 1 of its
Appendix which became effective on
1st July, 1958. The new requirement
is that, in addition to an airspeed
indicator, altimeter, magnetic com-
pass and a clock, aircraft engaged
in charter or aerial work operations
and operating under the visual flight
rules shall have a gyroscopic turn
and bank indicator installed in the
aircraft.

Australian Accidents
Fatal DHS2 Accident in New Guinea

On the morning of 1st June, 1957,
the manager of an airline company,
who held a private pilot licence,
made preparations for a flight in a
DH.82 from the company’s head-
quarters at Goroka in the Central
Highlands of New Guinea to Lae.
He submitted a flight plan estimat-
ing a time interval of 90 minutes
toe Lae with a fuel endurance of
165 minutes. The forecast issued for
the flight indicated that the weather
would be mainly fine with 25 miles
visibility on the ranges reduced to
five miles in showers. The aircraft
was not fitted with radio and de-
parted Goroka at 0947 hours E.S.T.,
with one passenger, a company em-
ployee, aboard.

At approximately 1210 hours (i.e.,
2 hours 23 minutes after departure)
the aircraft was seen by a surveyor
who was working on the Arona air-
strip, 35 miles from Goroka. He
saw the aircraft heading towards
the Arona Gap, one of the frequent-
ly used exits from the Central High-
lands to the Markham Valley. The
aircraft was not seen again until al-
most 24 hours later when it was
found, by a native, wrecked in thick
timber on the south-eastern slopes
of the Gap. The pilot and the pas-
senger had been killed in the impact.
The accident site is about 2,750 feet
above mean sea level, and 11 miles
on the Markham side of the highest
point of the gap.

The aircraft had disintegrated but
all major components were account-
ed for in an area 120 feet by 60
feet. It had crashed on a heading of
[30°M which is at right angles to
the general line of the Arona Gap.
It is estimated that it had struck
the trees at an angle of 60° below
the horizontal, and a wristlet watch
recovered from the wreckage indi-
cated that the accident had occurred
at 1215 hours (i.e., five minutes after
it had been seen by the surveyor).
There was abundant evidence that
fuel had sprayed and ignited in the
area of impact. Both propeller blades

had been sheared from the hub;
thus suggesting that the engine was
still operating and probably deliver-
ing substantial power at the time
of impact. There was no evidence
of structural failure and, so far as
an examination of the fire damaged
engine revealed, no evidence of any
defect.

The evidence concerning weather
conditions along the route, Goroka
to Lae, on this day came from both
ground observers and from the pilots
of other aircraft operating in the
area. It indicates that conditions,
particularly along the peaks border-
ing the Markham, were substantially
worse than forecast. There was a
south-easterly blowing which had
filled the Markham with low cloud
and was driving cloud transversely
across the gaps used by light aircraft
to break out of the highlands into
the lower terrain of the Markham
Valley. In these conditions, it can be
expected that there would be mod-
erafe to severe turbulence in negot-
iating these gaps and they would be
opening and closing rapidly. The
surveyor at Arona reported that
there had been a slight improvement
in both ceiling and visibility during
the morning and, at the time he saw
the aircraft approach the Arona
Gap, the entrance was clear. From
his position on the ground, how-
ever, it was obvious that there was
substantial cloud in the Markham
Valley and at the lower end of the
Gap.

Most searching enquiries failed
to discover any report of this aireraft
landing at any of the landing strips
in the Central Highlands between
the time of departure Goroka and
the time of being seen at Arona.
There were some reports of ground
observers having seen the aircraft in
flight and it seems that the pilot
had spent the 2} hours after depart-
ure Goroka searching for a visual
break into the Markham Valley. It
is probable that when the aireraft
was last seen, the pilot was having
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a close look at the Arona Gap know-
ing that, if it could be successfully
negotiated, he could refuel and re-
port position at Kaiapit five minutes
flying time beyond the gap, and if
not, he could return to Arona air-
strip which was clear and over which
he had just passed.

The pilot of the aircraft had a
total of 358 hours aeronautical ex-
perience almost all of which had
been gained in New Guinea on
DH.82 aircraft. Although not an ex-
perienced pilot he was recognised in
the Territory as a cautious pilot and
one who was well aware of local
conditions and of the special pre-
cautions which are needed to cope
with them,

The surveyor at Arona estimated
that the height of the cloud base
was 4,600 feet above mean sea level
at the time of the accident, i.e., 350
feet above the highest part of the
gap. Having had aircrew experience
in the R.A.AF., his statement that
the aircraft appeared to be func-
tioning normally is regarded as being
reliable. Had the engine not been
functioning normally it seems almost
certain the pilot would have landed
at the Arona airstrip, which he
knew well, and which he must have
seen as he passed over it.

It is apparent that the aircraft was
deliberately committed to negotiat-
ing the gap, but in the absence of
eyewitnesses or survivor evidence,
the events that occurred during the
attempted passage can only be sur-
mised. It seems most likely that the
aircraft would have encountered
either severe turbulence or cloud
but it is difficult to imagine that this
pilot would attempt to continue
through cloud unless there was abso-
lutely no alternative. His training
and experience would prejudice him
strongly against such action, partic-
ularly since he had no experience of
instrument flight. It is far more likely
that the pilot would abandon the
attempt to negotiate the gap and
would trv to turn back.

At the height the aircraft was fly-
ing, the Arona Gap is very narrow
and it would require considerable



skill to turn safely, even in ideal con-
ditions, The fact that the final flight
path was at right angles to the line
of the gap and that the impact
occurred on the slope to the south
east suggests that the pilot attempted
to turn to starboard and, either had
insufficient room to complete the
turn, or was forced into the trees by
turbulence or subsidence. Even if the
aircraft had been clear of cloud in
the airspace available during the
turn it is probable that there would

have been no natural horizon and
loss of control could easily have
followed in these circumstances.
Whatever may have happened to the
aircraft once it had entered the gap,
the evidence strongly suggests that
the real cause of the accident lay
in the pilot’s decision to fly into its
narrow confines when he could not
have been certain that visual flight
could be maintained into the Mark-
ham Valley.

Hydraulic Line Failure in a DC.J3

During the afternoon of 8th July, 1957, a DC.3 aircraft, engaged on
a regular public transport service between Innisfail and Cairns in
northern Queensland, returned to Innisfail soon after departure having
experienced an hydraulic pressure failure. The port undercarriage
folded during the landing roll and the aircraft skidded to a halt resting
on the port wing and starboard undercarriage. None of the 19 occu-

pants was injured.

The aircraft departed Innisfail at
about 1530 hours bound for Cairns,
40 miles to the north. There was a
low cloud base along the coast and
visibility was reduced in rain show-
ers. The coast was crossed east of
Innisfail aerodrome and the pilot
in command turned north with the
intention of maintaining visual con-
tact beneath the cloud base to
Cairns. He soon found, however,
that he would not be able to
continue VFR and turned to sea-
ward to climb on a track 120°M
with the intention of proceeding
IFR at or above the minimum en
route altitude of 7,000 feet. This
diversion had hardly been com-
menced when the failure of an
hydraulic line caused a strong jet
of hot hydraulic oil to be directed
into the captain’s face. To appreci-
ate his surprise and discomfort needs
little imagination and the danger
to the aircraft at this stage lay in
the fact that the cockpit instruments
quickly became obscured by oil as
did the front windscreens. The flow
did not cease until the whole of the
main reservoir quantity had been
pumped into the cockpit by which
time it was literally enshrouded in
a spray of oil. The aircraft was
turned back towards the coast and
height maintained just below the
cloud base.

Weather conditions at Innisfail
had deteriorated quite sharply and
the crew also discovered that the
undercarriage had extended as sys-
tem pressure dissipated. To make
matters worse they could not obtain
the gear down and locked indication
from the undercarriage lights. In
view of the probability of an emer-
gency landing the captain considered
going to Townsville or Cairns but
the former could not now be reached
with the undercarriage down and
the latter involved an IFR flight
which was not an attractive propo-
sition in the circumstances. The em-
ergency services at the Innisfail aero-
drome had been alerted and the
captain decided to land there as
soon as possible. The aircraft crossed
the coast in light rain showers, be-
ing forced down to a height of 500
feet to remain in visual contact.

In the best circumstances lack of
a positive gear down indication calls
for some careful trouble-shooting
and a reasonable length of time in
which to do it. On this occasion,
however, with the weather condi-
tions steadily worsening and with
the crew and cockpit drenched in
oil, the problem assumed formidable
proportions. The captain tried all
the standard methods for emergency
gear extension but the use of the
emergency hand pump only served
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to pump more oil into the cockpit
and the application of “g” forces
was necessarily limited and unsuc-
cessful in the airspace available be-
neath the cloud base. In all the cir-
cumstances the captain decided that
he could not delay the landing at
Innisfail any longer and he expected
that the initial impact on landing
would serve to lock the port wheel
in the down position.

All precautions were taken in the
cabin to safeguard passengers and
to secure moveable objects and the
landing was made into the southwest
on a grass surface strip. The cap-
tain’s visibility during the approach
and landing was severely restricted
by oil on the interior of the wind-
screen, by rain and by lack of ser-
viceable windscreen wipers to say
nothing of the effects of hydraulic
oil in his eyes. Nevertheless a smooth
landing was made within 600 feet of
the threshold and the aircraft ran for
almost 1,200 feet before the port
undercarriage began to retract and
the aircraft slowly sank onto the
port wing-tip and propeller. The
ground being grassed and wet, the
aircraft slid sideways for a consider-
able distance without doing much
additional damage and came to rest
just outside the confines of the strip.
Fire precautions were immediately
taken and the passengers and crew
left the aircraft quickly and without
injury.

An examination of the aircraft
revealed that the hydraulic line to
a windscreen wiper had broken
circumferentially around the flare
of the inlet to the control valve,
leaving the open line directed at the
captain. Since the break had occur-
red between the pressure manifold
and the control valve and was not
readily accessible, there was no prac-
ticable way of stemming the oil flow.
The failure had apparently occurred
because in the fitting of the line a
tube of insufficient length was used,
such that it had to be “sprung” to
seat properly at either end and then
the union nut had been tightened
to such an extent that the flare had
not only been pinched but had
shortened by being pulled back into
the union sleeve. (See the article on
“flaring” in the News and Views
of this issue.) As a result of this

accident all DC.3 aircraft were ex-
amined for damaged or aged hyd-
raulic lines and engineers were re-
minded of the importance of proper
flaring methods and careful mainten-
ance procedures in dealing with
hydraulic leaks. There was more
than a suggestion that oil had pre-
viously been reported leaking from
this union and that the remedial
action employed was simply to
tighten the union nut. This, of
course, does nothing to ascertain the
cause of the leak and is an unsatis-
factory maintenance procedure.

It is obvious that the captain of
this aircraft was presented with a
most unusual situation and one
where any lack of clear thinking
could have resulted in disaster. It

is considered that he took all pos-
sible precautions in the circum-
stances to avoid an accident and the
relatively slight damage to the air-
craft was largely due to the high
standard of skill he displayed. It is
also interesting to note that the
undercarriage on this aircraft ex-
tended when the hydraulic pressure
had dissipated because it was the
operator’s practice to fly with the
undercarriage selector in the up posi-
tion. Following this accident the
practice has been revised and the
selector is now left in the neutral
position during flight in order to
avoid a situation where it would be
impossible to raise the undercarriage
if 1t extended because of a broken
line.

Vickers Viscount Landing with
Nosewheel Retracted

On the night of 30th April, 1957, a Vickers Viscount was landed at
Townsville, Queensland, with the nosewheel in the retracted position.
It came to rest on the runway on its mainwheels and the nose. None of

its occupants was injured.

The aircraft, a 720 series Viscount,
was operating a scheduled service
from Brisbane to Townsville and
Cairns. It carried 43 passengers and
a flight crew of four. The flight was
routine until arrival in the traffic
pattern at Townsville, when the pilot
found during preparations to land,
that the undercarriage position indi-
cator lights showed that the nose-
wheel had not extended ; indications
were that the mainwheel struts had
extended properly.

The undercarriage system was
cycled a number of times and man-
oeuvres carried out which would
impose a “g” loading and possibly
free the nosewheel strut, but without
success. The aircraft was then flown
past the control tower for external
mspection and this confirmed that,
while the mainwheels were extended,
the nosewheel strut was still stowed
behind the closed doors of its com-
partment. Faced with a landing with
only the mainwheels extended the
pilot decided to remain aloft until
he had burned off surplus fuel.

While circling over Townsville the
flight crew prepared the aircraft,
and its passengers, for the emergency
landing. The passengers were in-
formed of the situation and of the
nature of the landing which would
be carried out. The location and
method of operating the emergency
exits was carefully explained to them
and they were instructed that, if
possible, the forward loading door
would be used to leave the aircraft.
The seating of passengers was re-
arranged, the heaviest persons being
seated at the rear, so that the cen-
tre of gravity of the aircraft was as
far aft as possible, thereby assisting
the pilot to hold the nose off the
runway for the longest period dur-
ing the landing.

Meanwhile, preparations were also
being made on the ground. The
aerodrome at Townsville is a Royal
Australian Air Force station and this
unit’s medical centre and ambulance
facilities were alerted. The station
fire fighting services were reinforced
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by the local civil fire brigade and the
Townsville General Hospital was
also alerted. The passenger terminal
on the aerodrome was set up as a
casualty clearing station under the
direction of a medical officer. All of
these preparations were completed
by 2030 hours local time and at
2052 hours the captain of the air-
craft advised he was commencing
his landing approach. The aircraft
had been holding over Townsville
for 1 hour 15 minutes.

Touchdown was made in a tail
down attitude and the aircraft ran
a distance of 855 feet before the
nose contacted the runway, sending
up a shower of sparks that illuminat-
ed the scene. The aircraft ran
straight down the runway centre line
on the mainwheels and nose for
970 feet and then veered slightly
left and ran a further 480 feet before
coming to rest still on the runway
and 35 feet to the left of the centre
line. The passengers and crew left
the aircraft by the front loading
door without difficulty.

All blades of the four propellers
were bent by contact with the run-
way and there was slight damage to
one engine mount. Apart from these
items damage was confined to the
steering jacks on the nosewheel strut,
the nosewheel compartment doors
and a surprisingly small area of the
skin and some formers of the under-
side of the nose. It was found that
the actuating jack had become dis-
connected from the nosewheel strut
through failure of the trunnion
block. This failure was subsequently
determined to be due to fatigue.
As the up latch is withdrawn by the
action of the jack there was no
means by which the nosewheel strut
could have been released and ex-
tended in flight.

Immediately the nature of the
defect was apparent the remaining
12 Viscounts on the Australian Reg-
ister were inspected and in nine
cases the trunnion block was found
to be in the early stages of failure.
The aircraft’s manufacturer pro-
duced a redesigned trunnion block
but until these were available an in-
spection was introduced which in-
volved the removal of the trunnion
blocks in use at frequent intervals
for crack detection examination.



Improperly Loaded DHS84 Crashes
Out of Control

known with certainty. It was ascer-
tained, however, that at least 1,563
lbs. of freight was loaded into the
aircraft. This resulted in an all-up-
weight at least 313 lbs. in excess of
the maximum permissible for the

At a height of about 70-80 feet on the take-off climb a DH.84 was  type. This overload represented 7%
seen fo bank to the right and then spiral to the ground. It caught fire  of the permissible gross weight. Be-
on impact and was destroyed. Witnesses of the take-off and subsequent  cause the disposition of the load
descent reached the burning wreckage within a few minutes of the 1s not known in detail it was not
impact and were able to extricate the injured pilot but he died some  possible to calculate the position of

hours later. There were no other persons on hoard the aircrafi.

All eyewitnesses, including two
commercial pilots, agreed that the
sound of the engines indicated they
were functioning normally through-
out the flight. The strip used for
the take-off was 4,321 feet long and
had a hard, level surface. Weather
conditions were fine with a tempera-
ture of 70°F and a wind of 5 - 7
knots across the take-off path from
the right. The take-off was com-
menced from the end of the strip
and, as it progressed, one of the
pilot onlookers remarked on the ab-
normally long distance the aircraft
had run with the tail wheel on the
ground. It became airborne in a
pronounced tail down attitude after
a run of 2,500 feet and climbed
away, still in this unusual attitude.

All the witnesses agreed that the
aircraft climbed slowly and with
apparent difficulty, and that the
climb continued straight ahead in
this manner until the aircraft was
about 30 feet above scattered 45-foot
high trees off the end of the strip.
At this point it apparently ceased to
gain height and then in a matter of
seconds the right wing went down
and the aircraft descended out of
sight among the trees.

The point of impact was 2,800 feet
from the near end of the strip and
the distance covered by the aircraft
from the unstick point confirmed the
witnesses’ observations that the rate
of climb was slow. The disposition
of surrounding trees and the fact
that the aircraft did not contact
them during its descent indicated
that the final part of its flight path
was very steep. The nature of impact
damage to the starboard wings, evi-
dent in spite of the effects of fire,
and marks on the ground showed
that the aircraft had first struck
with the starboard wings and then
cartwheeled to its final position

the centre of gravity. Nevertheless,
from the evidence of persons who

vicinity of the homestead, which was
located in a small clearing in timber
covered undulating country. It
passed over the homestead and flew
away to the north over rising ground
covered with trees of varying height.
It soon reappeared and passed over
the house again at a low height and
in the same direction as previously.
On this run the pilot dropped a tin
containing a message out of the left
window. The aircraft then contin-

ued without deviation and struck
the top branches of a tree, which
stood taller than its mneighbours,
334 feet from the house, on the edge
of the clearing. The message fell
midway between the house and this
tree and, as it was dropped from a
low height its position indicated that
the pilot was occupied with the
dropping action until about two
seconds or less before the aircraft
struck the tree. The rising tree-
covered ground beyond the point of

first impact provided a background
against which the detection of the
tree would depend on close attention
to the flight path.

Examination of the wreckage re-
vealed no evidence of malfunction-
ing or failure in the power plant or
the aircraft. From this and the other
evidence it was concluded that this
accident occurred because the pilot
did not pay adequate attention to
his flight path while flying close to
obstructions.

coming to rest right side up and
heading back towards the strip.

The pilot held a commercial lic-
ence and had flown approximately
3,350 hours. The full extent of his
experience on the DH.84 is not
known but it was established that in
the three months prior to the acci-
dent he had flown this particular
DH.84 for 210 hours. Most of this
time was gained on operations from
the aerodrome at which the accident
occurred.

Calculations based on perfor-
mance data for the DH.84 show
that, under the atmospheric and
strip conditions existing at the time
and assuming it was loaded to the
maximum permissible all-up-weight
of 4,500 Ibs., the aircraft should
have been airborne after a run of
1,600 feet. Further, at a point 2,800
feet beyond the strip end it should
have attained a height of 200 feet.
In this case, therefore, the aircraft
had taken a run approximately 50%
longer than normal and the height
gained was less than half of that
expected.

Although Air Navigation Orders
require that a load sheet shall be
compiled for the DH.84 this was
not done for this flight, therefore,
the disposition of the load is not

helped to load the aircraft, it ap-
peared that the centre of gravity
could have been well outside the
aft limit thus seriously affecting the
controllability of the aircraft.

It was apparent from the length
of the take-off run that the cause of
the ultimate loss of control was pres-
ent from the commencement of the
take-off. Had the poor performance
been caused by loss of engine power
it 1s believed that this fact would
have been obvious to such an ex-
perienced pilot, and that he would
have abandoned the take-off in such
circumstances. It is considered that
the pilot would only have persisted
with the take-off believing that he
knew the reason for the long run
and that this reason was the heavy
load.

It was concluded that the probable
cause of this accident was the ex-
cessive load and its improper dis-
tribution which made it impossible
for the pilot to maintain flying
speed. The fact that the aircraft was
airborne for about three-fourths of
a mile and gained some height was
attributed to the improvement in
performance of an aircraft when it
is flying close to the ground and,
therefore, subject to the influence
of ground effect.

Low Fi lying Auster Strikes Tree
with Fatal Results

The aircraft was wrecked and iwo of its three occupants lost their
lives when an Auster aircraft stiuck a tree and dived into the ground
while making an unauthorised message dropping pass over a home-
stead near Injune, Queensland, at 1415 hours E.S.T. on 2nd June, 1957.
The third occupant was seriously injured.

One of the passengers had hired
the aircraft and it was on his
property that the accident occurred.
This passenger was killed instantly
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and the pilot died shortly afterwards
from extensive injuries.

An eyewitness saw the aircraft
descend to a low height in the

Do You Still Know?

1. How to determine P.N.R. on a flight

2. There is a requirement to check VAR equipment for interference
before descending.

3. The standard phraseology for sending out a distress message and the
communication frequencies to use.

4. Why indicated airspeed on approach needs no adjustment for altitude
and outside air temperature.

3. There is a requirement to check the DME equipment before com-
mencing an arrivals procedure.

6. The fixed fuel reserves and variable fuel reserves applicable to opera-
tion of the aircraft you now fly.

7. What percentage of the runway length required for landing is the
stopping distance on a hard dry runway.

8.  What percentage of the runway length required for landing is the
stopping distance on a wet runway.
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There are no identification marks
to indicate the top or bottom of the
fork end, the only indication being
the angle of cut-out. By referring
to the sketches which show the cor-
rect and incorrect method of fitment,
it will be seen that when the control
rod is fitted incorrectly (upside

down), the portion of the fork end
not cut away and the neck of the

INCIDENTS

Design Features

The SAFETY of your Flight
depends on KNOWLEDGE

The following fwo incidents serve to demonsirate once again that
until such time as manufacturers design their equipment to “go, no-go”
specifications, considerable care musi be exercised when installing
equipment which will permit incorrect fitment.

(e

N / 7 “""”W{fl{{ {I

i
i
\ il

:

IS

When you experience any
= hazerdous event or circumstances

which could atfect SAFETY —
Let us Anow /mmea’/é?ée/y 4

DEPARTMENT OF CIVIL AVIATION
© Contact the, O.1C at any A.T.C. or COMMUNICATIONS it

Whilst flying through strong cold
frontal activity with light to heavy
icing and moderate to severe turbu-
lence, the weather radar became
unserviceable at a time when pro-
nounced storm cells were evident
and it was being used for storm
avoidance.

A check of the relevant fuses re-
vealed that No. 1 fuse had failed,
the fuse installed being only 3 amp
instead of the required 5 amp. (The
circuit load being 4 amps.) The
radar volt fuse was 10 amps instead
of + amp. The other aircraft fuses
were then checked and the auto-
pilot control phase fuse was found
to be 5 amps instead of 3 amps.

Examination of instructions indi-
cated that there was no drawing or
design error associated with the fus-
ing system. Investigation did not re-
veal who was responsible for the
fitting of the incorrect fuses which
were all of similar design but marked
as being of differing capacities, nor
was it possible to determine the
sequence of events leading to their
fitment. -

[ ] [ ] L

During a pre-flight check on the
6th January, 1938, the pilot of a
Viscount noticed that the up travel
of the elevators was restricted. In-
vestigation revealed: that the front
fork end fitting on the elevator ad-
juster rod located in the rear fuse-
lage was installed upside down.

The last known inspection of this
aircraft when the fork end could
have been installed incorrectly was
on the 23rd August, 1957, when a
check of the elevator rigging had
been carried out—nearly five months
before the error was discovered.
Arising from this incident, a fleet
check was made and a similar error
was discovered on one other aircraft;
this aircraft had undergone an ele-
vator rigging check on the 6th

December, 1957. No defects were
found in the rudder control system
which is of similar design.

BALL END FITTING

BONDING
STRAP

ball-end fitting will foul as the con-
trol rod is moved forward and to-
wards the end of its travel.

\ADJUSTER ROD

CUTAWAY SECTION OF
FORK END FITTING

CORRECT FITMENT

CUTAWAY SECTION OF
FORK END FITTING.

é —> AFT

A3 CONTROL ROD MOVES FORWARD
FOULING OCCURS AT THESE POINTS

INCORRECT FITMENT

L.A.M.Es PLEASE NOTE

Do you know of any other part
that can be installed incorrectly? If
so, what effect would it have on the
safety of the aireraft? If it could be
dangerous inform your supervisor. If
you are not certain, be doubly sure
to tell him, then any doubt can be
eliminated.
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If you don’t know of any vital
parts that can be incorrectly installed

we suggest you look for them during
maintenance and overhaul. If you
find any, perhaps you can suggest a
way which will ensure that the part
cannot be improperly installed.



Controlled Airspace

Recently an incident occurred
which involved the infringement of
controlled airspace by a Cessna air-
craft undergoing flight tests follow-
ing the installation of radio equip-
ment.

The two technicians who were
performing the radio installation
wished to carry out airhorne tests
of the equipment at various alti-
tudes. One technician proceeded to
the control tower whilst the other
remained in the aircraft to operate
the equipment. Once airborne the
technician requested the pilot to
climb to a level which placed the
aircraft within the control area. The
pilot complied with this request and
assumed that the technician on the
ground had acquainted air traffic
control with the nature and height
of the manoeuvres being carried out.
Unfortunately, this was not the case
and the Cessna, whilst in the control
area, passed about 400 yards in
front of a Convair on a regular
public transport flight.

Quite obviously the need for a
specific clearance to enter the con-
trolled airspace was not appreciated
by the Cessna pilot. All pilots are
reminded that if they wish to enter
a controlled airspace they must
specifically request and receive ap-
proval to do so; the consequences of
a failure in this respect could be
extremely grave.

Minor Incidents

A pilot regularly engaged on the
Adelaide-Darwin route suggested, as
a safety measure, that Tennant
Creek Aeradio should remain open
until the aircraft had passed the
mid-point en-route to the next aero-
drome. The procedure at the time
was for Tennant Creek to close as
soon as the aircraft left its area of
responsibility.

Arrangements were made for Ten-
nant Creek to remain open as sug-
gested by the pilot.

L] ® L]
Action was taken to have the

tarmac flood lights at Hobart re-
angled as a result of a report from

a pilot stating that the lights were
dazzling when the aircraft was on
final approach for landing.

[ ] (] L]

Whilst landing at Darwin Airport
the pilot of a Canberra noticed a
person walking across the runway
about 100 yards in front of the air-
craft. The pilot braked and the
person reached the edge of the bitu-
men as the aircraft passed. The pilot
of a Dove landing at the same aero-
drome reported a vehicle crossing
the runway. The vehicle passed a
few yards in front of the aircraft
after severe braking by the pilot.

Due to the extensive works pro-
gramme at Darwin there is consider-
able traffic crossing the runway.
Procedures were evolved for the con-
trol of this traffic but, as demon-
strated, they proved to be ineffective.
Action has now been taken to install
traffic lights for the positive control
of ground vehicles and pedestrians.

The practice of acknowledging
aircraft position reports and trans-
missions with the acknowledging
station call-sign only was considered
by a pilot to be confusing and
dangerous.

Instructions have now been issued
requiring the ground station, when
confusion might arise, to acknow-
ledge by repeating the aircraft iden-
tification as well as the ground
station identification and the word
“Roger”.

Weaknesses in the methods being
used for determining departure sep-
aration were revealed following an
investigation of a pilot’s report that
separation between a DC.6 and a
Viscount fell below the minima
shortly after departure from Perth.

Action was taken to clarify the
instructions relating to departure
separation, and standards revised to
ensure positive separation.

L] [ ] L]

A number of pilots reported in-
correct ADF bearings when using
Port Moresby NDB which operates
on a frequency of 300 kes.

These reports indicated the pos-
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sibility of “mountain effect” and
tests were conducted with a view to
determining the area affected and
means of overcoming the defect.

With the area defined, a tempor-
ary locator was installed in the Boot-
less Inlet area on a frequency of
1650 kes. Further tests were then
carried out in the area in question
and bearings observed on both trans-
missions sumultaneously. Large fluc-
tuations were observed on the 300
kes. transmission while the 1650 kes.
transmission provided steady bear-
ings.

As a result action is in hand to
provide a permanent locator in
Bootless Inlet on approximately 1430
kes. As it is probable that such a
high frequency installation will be
seriously affected by night effect at
medium and long ranges it i3 in-
tended to retain the 300 kcs. NDB
which is expected to provide the
better service by night and over a
long range.

Following reports that a NDB was
unserviceable although the monitor-
ing device indicated that it was
operating correctly, investigation re-
vealed that it was under repair and
was operating on a temporary aerial.

Circumstances of the incident
were circulated to all technicians
who were advised of precautions
necessary when using temporary
aerials.

L] L] [ ]

During a period when visibility
was below one mile at a controlled
aerodrome no assessment was made
of the runway visual range as re-
quired by instructions. All air traffic
control staff were fully occupied on
other duties.

Fire crews have now been trained
in this duty.

L L] L]

Pilot reports indicated that the
high intensity approach lighting
systems were not always set at the
optimum intensity during approaches
under marginal conditions. This in-
dicated a lack of appreciation of the
optimum settings by some control-
lers, and as a result more detailed
instructions for the guidance of con-
trollers were prepared and issued.

Faulty Servicing

Whilst en-route from Melbourne
to Wynyard the captain of a Con-
vair aircraft reported feathering the
propeller when the port engine back-
fired several times. The aircraft re-
turned to Melbourne and inspection

revealed that No. 17 cylinder ex-
haust rocker and valve springs had
broken. Further investigation showed
that an inlet instead of an exhaust
valve spring upper washer had been
fitted, resulting in the outer spring
coils slipping over the periphery of
the washer, after which the top coil
of the spring had worn and weaken-
ed the inner side of the rocker arm.
The two top coils of the spring
then formed a solid pivot point
each time the valve was depressed,
finally causing failure of the rocker
arm. New valve springs and rocker
were fitted; compression check con-
ducted, sump plug and filter check-
ed and spark plugs changed. Engine
then ground-run satisfactorily. Com-
pany personnel have been alerted
to guard against this type of defect.

REMINDERS

(Extract from the Aviation Mechanics Bulletin, January-February, 1958,
wssued by the Flight Safety Foundation, New York, U.S.A.)

CAUSE OF THIS DAMAGE . . . .

The forward edge of the fillet was installed on top of the front piece
instead of being secured under it.

These battle-scarred relics are
junction box covers removed from
the No. 4 Nacelles of a DC.6B and
a DC.7. They offer mute but con-
clusive evidence that someone on the
maintenance crew is either indiffer-
ent to or uninformed about equip-
ment damage and the serious haz-
ards involved.

One of these covers was caved in
so far that only the paper placard
on the inside of the cover prevented
a short across the terminals. A
mechanic’s responsibility extends to
the prevention of dangerous damage
as well as to its correction.



ELECTRICAL SYSTEM
Generator Voltage Control

DESIGN NOTES

Loose Ground Connection Caused Electrical Power Failure

POWER LOSS occurred when
the common ground connec-
tion to the aircraft structure
loosened and caused the volt-
age regulators fo operate in
cutting out electrical power
from all four engine-driven generators. The incident
was fortunately discovered during ground run-up by
an alert inspector.

the Situation

REVERSE CURRENT
RELAY

REVERSE CURRENT

Accidental discontinuity of the connection leading
from the voltage regulator to ground causes the
generator fo go into overvoltage condition. The
equalizer action would be insufficient to counteract
this effect. The overvoltage relay of the fault detect-
ing panel would cause the generator circuit breaker
to frip out, resulting in a total power failure.

REVERSE CURRENT
RELAY RELAY,

VOLTAGE REGULATOR

EQUALIZER BUS 4

Since all four voltage regu-
lator ground cables terminated
on a single stud bolted to the
structure, loosening of the stud
affected the entire power
generating system adversely fo the extent that all
four generators were rendered inoperative.

the Hazard

Separate ground connections
were provided by the airline
operator for each voltage re-
gulator. Should loosening of
a ground occur again, one
only, and not the entire bank of generators would
be affected.

Four circuits grounded on a single stud.

(By Courtesy Flight Safety Foundation, Inc.)




