








The aim point is your imaginary bulls-eye on the run-
way. It can be between two particular runway lights,
or wherever.

A constant position of the aim point in your wind-
shield means things are “right on.”

It's the reference point at the end of your selected
glide path, not the actual touchdown point.
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If the aim point appears to be moving away from you
it's a sure sign of an undershoot.

/ . \UNDERSHOOT

/ \

/ \

1Y

" — TOTAL LANDING DISTANCE [t
N GROUND
o ~
A

ROLL

If your aim point appears to be moving toward you
when you're established on final, you know that your
airplane will overshoot that point.
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GLIDE PATH SELECTION

Once vou've selected your aim point. you must also
select the right glide path. Without a Visual Approach
Slope Indicator (VASI) or Instrument Landing System
(ILS). this becomes a personal decision.

Select a glide path that works best for a particular
situation, but make sure it allows for clearance of all
obstacles and for a safe rate-of-descent.
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A VASI is a good aid to help establish a safe glide
path. Remember, though, that while all VAS!s will
keep you clear of obstacles, approach angles vary.
And some ‘“‘complex” VASIs provide multiple ap-
proach angles to assist everything up to jumbo jets,
while many smaller airports may have only non-
standard VAS! systems. One such non-standard sys-
tem is nothing more than three plywood (or plastic)
panels to be aligned by adjusting your glide path on
approach.

The Airman’s Information Manual provides a detailed
description of how standard and non-standard VASIs
work. Additionally, the Airport Facility Directory pro-
vides VASI glide angle information for standard
VASIs for each runway where they are installed.

In Canada, comparable references are the Aeronauti-
cal Information Publication-Canada (AIP-Canada)
and the Canada Flight Supplement.

WIND AND TURBULENCE CAN
AFFECT THE GLIDE PATH

On final, your glide path can be affected by wind, wind
shear, microbursts and other turbulence, inciuding
wake turbulence.

Wind shear is a major variation in wind speed and
direction between horizontal layers of air.

Microbursts are sharp, very strong downdrafts, asso-
ciated with thunderstorms. Impossible to out-
maneuver and usually invisible to the eye. they are
good reasons to avoid a landing at any airport with a
thunderstorm nearby.

Turbulence also results from airflow over nearby
mountains and winds disrupted by nearby woods,
hangars or other airport structures.
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Always be ready for turbulence and its effect on your
approach. When you find it, especially on short final,
be prepared to add power and go-around if necessary.
The sooner you add power, the less likely you are to
wind up between a rock and a hard place.

ROCK HARD PLACE

Whenever you operate at an airport served by large
aircraft, be alert for wake turbulence. Study the wake
turbulence avoidance procedures from time to time.
They. too, are published in the Airman’s Information
Manual, the AIP-Canada. and in other publications.

THE CROSS-CONTROL STALL

Stalls are a frequent cause of landing accidents and
the deadliest of all is the cross-control stall.

A cross-control stall is usually set up on base and the
potential for it becomes greater in the presence of a
tailwind on that leg. A tailwind creates greater
groundspeed which gives you less time to react.



Add a distraction such as conflicting traffic or a prob-
lem in the cockpit and you’re ripe for a late turn onto
final and the potential for a cross-control stall.
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Making that turn to final, you don’t want to make a
steep banked turn because you know that the stall
speed increases with bank angle.
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Instead, you try to increase the rate-of-turn with rud-
der alone, all the while keeping your bank shallow
with opposite aileron.

Of course, now you’ll need more “up” elevator be-
cause the combination of inside rudder and “down”
aileron drag makes the nose drop.

As you pull back, you slow down and, bang, there’s a
stall and a snap roll toward the lower, inside, wing.
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This situation can be avoided by good planning, in-
cluding a properly flown pattern, proper airspeeds,
and a timely go-around when things don’t feel right.

Some other points:

—Complete as much of your “before landing”” check-
list as possible before entering the pattern.

—Look outside the cockpit for helpful indications of
wind —flags, smoke, and ponds, for example.

—Listen to the radio for UNICOM and ATIS advis-
ories on landing conditions.

—When you have the option, handle a direct cross-
wind situation by flying a pattern that gives you a
headwind, not a tailwind, on base.



HARD LANDINGS, BOUNCED LANDINGS A typical distraction is a disturbance with passengers
in the cabin. Don’t be distracted! The landing is the

& L.OSS OF DIRECTIONAL CONTROL last part of the flight, the part where you're the most
tired, yet it's the point where the most concentration
Let’s now look at three other types of landing phase is required.

accidents: the hard landing, the bounced landing, and

loss of directional control on roll-out. These are not Q
killer mishaps like the cross-control stall and the un- ya ‘}‘\%
dershoot, but they, too, result in substantial damage, T, N\
injuries and embarrassment. 1

Hard Landings

To alleviate distractions, airlines have adopted the

Drop-in or “hard” landings cause a great deal of “sterile cockpit” concept. Below a certain altitude, all
monetary damage to airplanes each year. These acci- conversation is limited only to matters concerning
dents result from several causes: aircraft operations. It’s a rule you may want to adopt.

Ballooning is another cause of hard landings.

You can set yourself up for a hard landing by not
looking out ahead of the airplane and losing your
perspective relative to the ground.

This often results from excess airspeed combined with
poor flare technique. (Yanking back on the controls

O
:E before touchdown can put you several stories above
w; the runway with airspeed decaying rapidly.)
z
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32 If this happens, ease the nose over gently and add

power if necessary.

Remember, too, a full power go-around may be your
best bet to avoid a hard landing after ballooning.

Loss of perspective can also be the result of improper m
scanning during flare and touchdown. ?\\ m
Remember to look outside the cockpit —way outside. A

And don’t forget to use your peripheral vision as well.

It's something you learned way back in pre-solo: to .::L ——

focus your attention ahead of the airplane. FATAY |
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Hard landings are also the result of distractions.

Another cause of hard landings, as discussed earlier.
(:\Vb is trying to stretch a final approach by raising the nose
\

without adding power. Also beware of running out of
elevator control during flare. A typical example hap-
DN pens when you’re too slow with too much weight up
% f . A front. You may not have the flare power you need. A
DAL high descent rate makes these conditions even more

serious. Be sure you’re OK on CG.
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In summary, if you think you're headed for a hard
landing:

—Add power to arrest the sink rate;
—Keep your wings level;

—If you decide to make a go-around, make the deci-
sion sooner rather than later.

ANYBODY UP
THERE ?

WELL, HE PUT IT ON THE NUMBERS
ANYWAYI

The Bounced Landing

The bounced landing, or pilot-induced oscillation
(porpoising), was supposed to be cured by the intro-
duction of tricycle landing gear. Not so. Innovative
pilots keep discovering new ways to make bad land-
ings.

In a bounced landing, the airplane comes in nose-
wheel first (or for a tail-dragger, main gear first)—
setting off a series of motions that imitate the jumps
and dives of a porpoise—hence the name.
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The problem is improper aircraft attitude at touch-
down, sometimes caused by inattention, by not know-
ing where the ground is, by mistrimming, or by trying
to force the aircraft onto the runway.

No matter what the cause, the situation must be cor-
rected immediately.

Ground effect, a factor from the surface to a height of
about half the plane’s wing span, decreases elevator
control effectiveness and increases the effort required
to raise the nose and hold the airplane off. Not enough
elevator (or stabilator) trim can result in a nose-low
contact with the runway and a porpoise.
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The secret to a good landing is proper aircraft attitude
at touchdown. For tricycle gear planes, it’s the atti-
tude that assures that the main wheels will touch
before the nose wheel. You'll need to develop a feel for
this attitude in your particular aircraft and stay pro-
ficient at it. You'll also need to know what it “feels
like” at all combinations of weight and CG.

Porpoising can also be caused by improper airspeed
control. Usually, if an approach is too fast. the air-
plane floats and the pilot tries to force it on the runway
when the airplane still wants to fly.




A gust of wind, a bump in the runway, even a slight
tug on the wheel will send the aircraft aloft again.
What to do?

‘
GREASED ON

First, don’t push the nose over. Ease it over and re-
land, this time holding the proper pitch attitude until
the aircraft touches down. Add back pressure con-
tinually as the aircraft slows during the flare.

TELL ME ABOUT
YOUR ACCIDENT.

T WOULDN'T CALLIT
AN ACCIDENT.I DID 1T
ON PORPOISE /

Loss of Directional Control

Engineers also thought tricycle landing gear would
eliminate directional control problems and ground
looping. Not so.
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‘Too many airplanes have been pranged because of the
pilot’s desire to put the airplane on the ground. A
go-around may be the answer in some cases of por-
poising.

To avoid porpoising:

— Always trim the airplane for a stabilized approach;
—Avoid excess airspeed and “floating™;

—Don’t be distracted;

— Maintain proper pitch attitude; and

—Stay proficient.
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(For those who aren’t familiar with this nemesis, a
ground loop is an uncontrolled turn—often violent —
usually on landing and roll-out.)

THIS IS A GROUND LOOP!




How to avoid loss of directional control? Recognize
and correct problems early. Stop any incipient turn or
swerve almost before it starts. Get right on it.

Also, use your controls to their best advantage. Keep
the weight of tricycle gear aircraft on the mains with
elevator back pressure—this also desensitizes the
nose-wheel.

In tail-draggers, full back stick puts more weight on
the tail-wheel for better directional control.

Lack of sufficient back pressure can multiply the
effects of small rudder movements (or reactions to
crosswinds) —overcorrections that can induce
trouble.

If you get in trouble, close the throttle, apply back
pressure and regain control.
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Crosswinds can be a real problem.

Remember, in a crosswind landing, the longitudinal
axis of the airplane must remain parallel to the run-
way centerline as must the flight path of the airplane.
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If you don’t do both, strong side loads may be exerted
on the landing gear, and a ground loop could occur
(resulting in even higher side loads).

Proper crosswind technique is a must. In the case of a
left crosswind. the left wing must be lowered into the
wind and this control input countered with right rud-
der to maintain the proper track down to the runway.
Again. the longitudinal axis of the airplane must be
aligned with the flight path which, hopefully. is paral-
lel to the runway centerline.

By the way. you should know the crosswind limi-
tations of your airplane and vourself. In some cases. it
is best to stay on the ground, or, if airborne, 1o locate
another runway more aligned with the wind.



One of the worst ego bruises occurs when the pilot
tries to clear the runway before he or she has slowed
down enough. This is even more of a problem in some
crosswind conditions.

Simply following the yellow exit line may lead to an
unplanned cross-couniry. A much better technique is
to siay on the runway centerline until you've slowed
dswi- to raxi speed.

Face it, there’s only one principal cause for loss of
directional control—pilot error. It’s not only lack of
knowledge of the “basics.” Recent studies also point
to preoccupation, stress, fatigue, or just being on a
“mental holiday.”

Use the sterile cockpit rule on yourself. Think ahead
of the airplane on every approach. Continue to fly the
airplane after touchdown. And stay proficient.

Worst of all, don’t freeze. Remember the saying on the
mayonnaise jar, “‘keep cool but do not freeze.” Stay on
top of the situation.

Panic can also result in a reversion to “driving re-
sponse,” or trying to steer the aircraft down the run-
way with the control wheel. That wheel has no pur-
pose in steering on the ground and *‘driving response”
can lead to loss of control.

To summarize, directional control accidents can be
greatly reduced if, as pilots, we follow these simple
rules:

—Maintain proficiency;

—Stay ahead of the airplane;

— Avoid wheelbarrowing by holding back-pressure on
the controls during roll-out;

—Keep your flight path and longitudinal axis parallel
to the runway centerline;

— Double check wind conditions on short final;

—Stay within the demonstrated crosswind capa-
bilities for both you and the airplane;

—Slow the airplane down before taxiing clear;

—Keep your thoughts on the landing, that is, don’t be
distracted, and finally;

—“Keep cool but do not freeze.”
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. Note: The suggestions and “rules” given in :

. this handout are intended to be helpful aids

. only and are not intended to replace or .

. supersede the recommendations of the air- .

. craft manufacturer. .
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