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1. FAMILIARIZATION WITH THE AIRPLANE

Now just sit in the plane and famil-
iarize yourself with everything around you.
Notice the position of the throttle and the
switches. In most planes, they are to your
left. Rest your feet on the rudder pedals
and experiment with their action. Get the
feel of the stick. Don’t hesitate to sit there
for 10 to 15 minutes. The inside of the
plane should become as familiar to you as
the inside of your car. Locate the instru-
ments in their various positions on the in-
strument panel: The tachometer (R.P.M.’s),
air-speed indicator, oil temperature, etc.
Note the full ““ON”’ and “OFF’’ position
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of the Fuel Shut-Off Valve and Carburetor
Heat Controls. Your instructor will point them out to you and explain their functions. Don’t
be afraid to ask questions. It would be a good idea to try to draw from memory, later, the
various instruments in their correct positions.

2. STARTING THE ENGINE

THIS IS THE PROCEDURE THAT YOU MUST ALWAYS FOLLOW WHEN YOU START THE ENGINE
ON YOUR PLANE.
1. Make sure that your plane is clear of other planes. Head it so that it won’t blow dust
on spectators, other planes, or into the hangar. The dust and dirt raised by your propeller
blast can damage other planes,

2. Place blocks under the wheels. It is dangerous for the plane to start moving when
you are unprepared. Remember, too, that someone has to spin the propeller to start the
engine for you, and that he will be in the path of the plane when the engine starts. Spinnin
the propeLP;r by hand is called “propping.” Always make sure that your plane is blocke
(or “chocked”) securely before starting the engine and also when you leave it after a flight.

3. Run a line inspection of the airplane. A line inspection is an inspection of the plane
to see that it is airworthy. There are available printed check sheets (Form ACA 526) that
list all points to be inspected (control cables, landing gear, spark plug connections, etc.).

Your instructor will explain this in more detail. Even though a line inspection may
have already been run by someone else, do it yourself. You can’t always count on having
someone else do it for you—and he may not be as careful as you in checking, since he’s not
going to fly the plane.

4. Check the gas and oil supply. Never rely on the gas gages; they can, and often will,
register incorrectly. Look in the tanks yourself. Replace gas and oil tank caps securely.
An empty gas or oil tank is & miserable excuse for a forced landing—and it’s a frequent reason.

5. Fasten your safety belt as soon as you get in the plane. Make this a firm habit,
even if you're just going to warm up the engine. On the few occasions when you really need
a belt, you don’t have time to fasten it.

6. Next, see that the Gas Shut-Off Valve is in the full ON uIJ)Josition, that both the ignition
switches are in the full OFF position, and that the throttle is fully closed (Pulled All the Way
Back).

7. Never try to ‘‘prop”’ the engine yourself while attempting to handle the throttle at
the same time. Have some competent person, such as a mechanic, “prop” it for you. You
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can’t be in two places at once, and you certainly can’t do a good job of both things. Civil
Air Regulations require that a competent person must be in the plane at all times while the
engine 18 running. Don’t violate a civil air regulation.

8. Keep the stick back, so that when the engine starts, the airplane’s tail will stay on
the ground. Holding the stick back keeps the elevators raised, and the air stream from the
propeller will force the tail down.

9. ““Propping’’ the engine: The person “propping’” the engine for you will call ‘“‘Off.”’
Make sure, again that both switches are Off, and answer ‘“Off.”” Then he will probably
turn the propeller over a few times to prime the engine (draw gas into the cylinders), and then
call ““Contact.”” You will answer ‘‘Contact’’ and then put the switches in the ON position.
When he wants the switches OFF, he will call ““OFF.”” You turn them OFF and then answer
““OFF.” It’s important that you repeat all of his instructions so he can be sure that you
have understood them.

Notice that you always ANSWER ‘‘Contact’’ before you turn the switches on; and you always
TURN the switches OFF, before you ANSWER ‘“OFF.”’

Do not talk to any person other than the person ‘‘propping’’ the engine for you while starting
the engine.

10. Handle the throttle gently. While the engine is being turned over to start it, the
throttle is kept closed. Sometimes, it is very slightly opened—this is called “cracking’’ the
throttle. Just as the engine starts, open the throttle a little to ‘“catch’ it. With a little
practice, you'll learn how to do this well and smoothly, so that the mechanic won’t have to
work too long to start your engine.

11. Check the oil pressure immediately after the engine has started. If the oil pressure
gage does not register the correct pressure in a few seconds, stop the engine and have a
mechanic locate the trouble.

12. Warm up the engine at about 1000 R. P. M. or the proper speed for the particular
engine on your piane. This means that the propeller is rotating at the rate of 1000 revolu-
tions per minute -(R. P. M) as indicated by the tachometer. At this speed, the oil pump is
working efficiently and the propeller is blowing enough air past the cylinders to prevent the
engine from overheating. You'll damage the engine if you run it at a higher speed before the
oil has reached its proper operating temperature. Never let the engine idle (run with the
throttle closed) for any length of time, because the propeller may not circulate enough air at
this speed to cool the engine properly. It can overheat dangerously, under these conditions,
before it registers on the oil temperature gage and warns you:

13. Run your engine on each magneto separately for a check. The engine on the plane
bas “twin ignition,” or ‘“dual ignition.” This means that there are two spark plugs on each
cylinder. Each set of spark plugs gets its spark from a separate magneto. There are usually
two jgnition switches in the plane—one for each magneto. (On many planes the two mag-
netos will be controlled by a single four-position switch marked: “OFF, Mag 1, Mag 2, BOTH”).
When both magnetos are off, the engine stops.

If the full throttle engine R. P. M. on either magneto alone is 75 R. P. M. less than
on both, something is wrong. Have the engine checked by one of the mechanics.

14. After the engine warms up, hold the stick back and open the throttle fully, for a
moment, to check if the engine is delivering maximum power. Check the engine Idle R.P.M.
Find out from your instructor what is the proper tachometer reading (R.P.M.) for your par-
ticular type of engine under these conditions. Check the other instruments, too: Oil tem-
perature, oil pressure, carburetor heat, ete., to make sure that they register within the proper
operating limits (ask your instructor about this).

Under certain conditions of ignition trouble causing engine failure during flight you will
find that the engine will function normally on the good magneto turned on alone but when
both magnetos are on, or the defective magneto on alone, the engine will not function normally.
Remember this and if you ever encounter engine trouble during flight, First try the engine on
each magneto separately, by switching from one magneto to the other and note any change
in engine R. P. M.
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3. TAXIING

When taxiing, look for other airplanes and ground obstructions! Your visibility is
extremely limited when on the ground. Be careful that the blast of air from your propeller
ﬁtlllfi ‘“prop-blast”’) doesn’t blow dust on spectators, or endanger other airplanes on the ground

ehind you.

The rudder is the most Important control when taxiing. The plane’s movements are
controlled by the pressure of the air as it moves past the control surfaces of the plane (the
elevators, rudder, and ailerons). On the ground, most of the pressure on the controls is
exerted by the streams of air from the propeller. Thus the ailerons are ineffective since the
“prop-blast” does not reach them. Furthermore, since the plane is not moving through the
air and the “prop-blast” alone affects the controls, you will find that you need a much greater
movement of the rudder pedals to maneuver the plane than you do when the plane is flying.

While taxiing follow an “S”-shaped course from time to time so that you can see what is
directly ahead of the plane. If there is danger of collision, turn off the switches. A revolving
propeller causes more damage than a still one.

P RUDDER
HEUTRAL

RIGHT wk\votk

If your training plane has a steerable tail-wheel, the rudder control will be rather stiff
while the plane is on the ground. More pressure but less movement of the rudder pedals
will be used in taxiing than if directional control is dependent on the rudder alone.

If the plane has brakes, they are used to control the plane when it is moving slowly on the
ground. The brake pedals are usually located just below the rudder pedals, and are operated
with your heels. To stop, both right and left brakes are pressed simultaneously. To turn
right, the right brake is used. To turn left, the left brake is used.

All pressure should be applied gently. Never use your brakes when taking off or landing.
(Unless in an emergency.) Never turn with one wheel stationary.

Keep your tail down while taxiing, In taxiing, the stick is used to keep the tail on the
ground. When taxiing into the wind (up wind) the elevators should be raised (by holding the
stick back) so that a sudden gust of the wind will serve only to hold the tail on the ground.
When taxiing with the wind (gown wind) the elevators should be lowered (by holding the stick
forward) so that a sudden gust of wind from behind the airplane will force the tail down.

When taxiing into the wind (Up Wind), keep the stick back of neutral,
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When taxiing with the wind (Down Wind) keep the stick forward of neutral.

Use the throttle gently. In taxiing, the engine should be kept running only fast enough
to keep the plane moving slowly, about as fast as you could walk across the ground. When
the plane is at rest, it is necessary to increase the engine R. P. M. to start the plane moving,

but once it is rolling, the engine R. P. M. should be reduced. Rest your hand lightly on the
throttle at all times.

Before taking off, check the air and ground in all directions for incoming traffic by making

a complete turn to the right. Incoming traffic circles to the left around the field. By turning

to the right you get the best possible view of the approaches to the field. Landing airplanes

have the right of way. If, as you check your traffic, you see a plane approaching, turn your

lane facing the traffic as a signal to the pilot who is landing that you intend to wait for him to

and. (If your field rules are such that incoming traffic circles to the right, your turn on the
ground before take-off should be to the left.)

Thoroughly familiarize yourself with local field rules and traffic patterns. After landing,
make a complete turn to the left or right (according to local field rules) and check for air and
ground traffic before taxiing back to take off, or up to the hangar.

MAKE IT A RULE TO LOOK IN ALL DIRECTIONS WHEN TAXIING—A STIFF NECK IS BETTER
THAN A BROEKEN NECK

- >
I

-

%

The rudder pedals move the rudder.
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4. EFFECT OF THE CONTROLS

To appreciate fully the effect of the controls, make sure you are seated comfortably
in the plane and that you can operate all the controls to their fullest extent.

airplane is in level flight, the control surfaces
(the ailerons, elevators, and rudder) tend to
“streamline’” themselves with the surfaces to
which they are attached. That is, due to
the pressure of the air flowing over them, the
silerons will lie flush with (or in the same

lane as) the stabilizer, and the rudder will
Ee flush with the vertical tail fin. Therefore,
with the plane in level flight, the stick and
rudder wil assume the ‘‘neutral’’ position,
even if the pilot takes his hands and feet off
the controls.

The planeis maneuvered by moving these
control surfaces out of this streamlined neu-
tral position. This is done by exerting pres-
sure on the controls (the stick and rudder
pedals), moving them away from the neutral
position. Hold the stick between the thumb
and fingers of your right hand, and rest the
balls of your feet on the rudder pedals, with
your heels on the floor.

The plane is maneuvered by exerting
steady pressure on the controls, never by
quick rough movements.

Think of yourself as the point around
which the plane pivots when maneuvered.

Forward pressure on the stick pushes the
nose of the plane away from you, or toward
the landing gear. Back pressure on the stick
pulls the nose of the plane toward your head.

Side pressure on the stick causes the
plane to roll or bank in the direction of the
pressure. Thatis, pressure on the stick to the
right lowers the right wing and raises the
left wing. Pressure on the stick to the left
lowers the left wing and raises the right wing.

Pressure on the rudder pedal causes the
nose of the plane to swing in the direction
of the pressure, therefore, right rudder pres-
sure causes the nose of the plane to swing
toward the right wing tip. Left rudder pres-
sure has the opposite effect.

These relationships hold irrespective of the position of the plane in relation to the horizon

or ground.

The throttle is the control which regulates the amount of fuel going to your engine. It
should be handled gently, since sudden movements of this contro] put undue loads on the
engine or flood it with gas. Learn to fly with your hand on the throttle at all times so that you

can use it promptly in case of emergency.

The_stabilizer control, usually a crank is used to adjust the fore and aft balance of the

plane. If the plane tends to be “nose-heavy”, crank the stabilizer control back (or counter
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clockwise). This holds the nose in a higher position. If the plane
tends to be “tail-heavy’’ crank the stabilizer control forward (or
clockwise) until the plane flies level without forward or back pressure
being exerted on the stick.

Note the position of the magneto switches. The engine should
be able to operate on either one of the magnetos. Normally, of
course, it is operated on both for maximum efficiency and safety.

Note the position of the gasoline Shut-Off valve. Always check
this valve before taking off, to be certain it is in the FULL ON
position. Check it agaln occasionally during flight, to make sure
that vibration hasn’t partially closed it.

Note the carburetor heater control. This turns on the carburetor
heater which heats the air going into the carburetor intake. When-
ever the engine is idling as in a glide, it is necessary that the carburetor
heater be in the “on” position. ‘“Make it a rule to turn on your
carburetor heat before closing your throttle.”” Some engines also
need carburetor heat on take-off. Ask your instructor about the
engine in your training plane.

Under certain conditions of temperature and humidity it may
be necessary to turn your carburetor heat on several minutes before
closing the throttle to eliminate engine idling too slow and possible
“quitting,” caused by condensation of moisture or ice forming in
the carburetor.

The stick or control column moves the The stick or wheel moves the aileron.

elevator,

SECTION 1
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5. STRAIGHT AND LEVEL FLIGHT

Straight and level flying is one of the fundamental maneuvers, and in certain respects,
one of the most difﬁcuﬂ. Flying straight and level means, of course, that the plane is
flying horizontally, with the wings level,
and in a straight line across the ground.
Later on, the straight and level attitude of
your plane will be “sensed.” At first, how-
ever, keeping the g)lane flying straight and
level is & matter of a number of mechanical
adjustments.

Your instructor will demonstrate straight
and level flight at cruising speed, since the
relationships are not the same at other speeds.

Note the position of the nose of the plane
in relation to the horizon. Usually it is pos-
sible to pick out some reference point on the
nose of the plane (a cylinder, the gas cap, ete.)
which is even with the horizon when the
plane is flying level. During the demon-
stration, find some reference point on the
plane or engine that seems to be on the hori-
zon lo you in Yyour position, when flying
straight and level.

Note that the under side of the wing tip
seems to form a line. When this line is
parallel with the horizon you are flying level.

Look out of both sides of the plane and
note that there is the same amount of sky
under each wing tip. This indicates that
your wings are level,

To maintain a straight path over the
ground, pick out a landmark on your line of
flight, and fly toward it. As you reach the
first landmark, pick out another still farther
on, and fly toward it. In still air, little or
no pressure on the controls should be neces-
sary when flying straight and level. “Trim”
your plane by adjusting the stabilizer control
so the plane flies level without pressure on
the stick.

Don’t fight the controls. If a sudden
gust of air blows the plane off its straight and
level flight, it will return to straight and level
flight of its own accord eventually. How-
ever, by gently coordinated pressure on the '
controls, you can speed up its return to straight and level flight. But don’t be in too much
of a hurry to make it do what it wants to do anyway.

Be careful that you don’t let either wing ‘‘droop.”” You may tend to fly with your right
wing low. Since you control the stick with your right hand, you may have a tendency to
hold the stick slightly to the right. A helpful practice exercise to overcome this tendency
follows: Sit in the plane on the ground. Keep your eye on the ailerons, and practice pulling
tl_lle stick back. You should be able to pull tlll)e stick back, consistently, without moving the
ailerons.
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6. TURNS

Suppose you are in an automobile. If
you make a turn toe fast on a flat road there
18 a tendency for the car to skid outward.
Even if you made a sharp turn fairly slowly,
this tendency to skid would be evident.
However, if the road were banked the cor-
rect amount (the degree of bank depending
uFon the speed of the car, and the sharpness
of the turn), this tendency would be elimi-
nated. Similarly, if a car made a turn which
was banked too steeply it would have a
tendency to slip down toward the inside of a
turn.

Instead of an airplane flying along a
road which is banked, the pilot banks the plane itself, by side pressure on the stick. At the
same time he determines his rate of pressure on the rudder, and by back pressure on the stick.
Thus, whether he slips or skids depends on whether or not his pressures on the controls are co-
ordinated. If these control pressures are coordinated, he will have just the right amount of
bank for his rate of turn.

A Note on Coordination:

The term “Coordination” (or “coordination pressure,” “coordinated controls,” etc.) is
one which you will meet frequently in flying. Therefore it is important that you understand
clearly what it means. Coordinated pressure on the controls merely means that pressures are
applied to one or more controls simultaneously, or in sequence, in such a manner that the plane
does EXACTLY what you want it to do.

Coordination is important in all maneuvers, but in your elementary flight training you
will hear it referred to more often in regard to turns than in regard to any other maneuver.
This is because most of the maneuvers in your primary training are combinations of turns.

Good coordination in a turn requires that pressures be applied to stick and rudder in such
a manner that the plane neither skids nor slips. Since in your turns your air speed will be
fairly constant, the excellence of your turn depends upon how well your rate of turn and amount
of bank are adjusted to each other. The pressures on the controls used in making a turn will
be discussed shortly.

You will probably wonder how you can tell if you skid or slip in a turn. The explanation
is simple. During a turn, the same forces acting on the plane that cause it to skid and slip
are acting on you, the pilot. If the plane skids, you will tend to slide over toward the edge
of the seat that is on the outside of the turn. If the plane slips, you will tend to slide over
toward the edge of the seat that is on the inside of the turn. In a good turn, neither of these
tendencies will be evident. You will merely feel as if you were being pushed down into the
seat. (This results from the centrifugal force that is developed.)

Remember, and this is important, these forces which act on the ship will act on you only
if you are “riding with the plane.”” Therefore, don’t lean away from the bank, or attempt
to keep your body perpendicular to the horizon. Relax and try to feel the effect of pressures
on the weight of your body.

You can’t detect skids or slips unless you are ‘‘Riding With the Plane.”

An even better indicator of skids or slips is a ‘‘Ball Bank’’ instrument, mounted on the
instrument panel. This consists of a metal ball resting loosely inside a slightly curved glass
tube. In a slip or skid, the ball rolls to one side or the other from its normal central position
and thus permits the pilot to ‘“see” as well as “feel” a skid or slip. Such an instrument is
more sensitive than “seat sense” of even a good pilot and hence is extremely useful in perfect-
ing your coordination. Do not, however, rely solely on this instrument. You will probably
fly some airplanes not so equipped and need to be able to detect slips and skids without it.
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Right now you will be concerned with medium banked, and gentle banked turns. A
medium banked turn is one in which the angle of bank is between 30 and 50 degrees. In a
gentle banked turn, the angle of bank is less than 30 degrees. Your instructor will demon-
strate the correct relationship of the lowered wing with the horizon in both of these turns.
Both of these maneuvers are done at cruising engine R.P.M.

Before you turn, check the air on all sides of you for other airplanes. Note with par-
ticular care the area in which you will be turning, and look behind you in that same direction.

To make a turn, apply coordinated pressure on stick and rudder in the desired direction.
If you apply too much rudder the nose of the plane will turn too rapidly for your angle of
bank, and the plane will skid. If you apply too little rudder, the plane will not be turning
enough for your angle of bank, and the plane will slip.

Coordination of pressure on rudder and stick is essential. Whenever you skid or slip,
it is a direct result of lack of coordination on your part.

Just as the plane starts to bank and turn, the nose will drop below its level flight posi-
tion. You will have to exert some back pressure on the stick to hold the nose on the horizon,
and prevent loss of altitude. For a detailed discussion of why this back pressure is needed,
see Civil Aeronautics Bulletin No. 23; second edition. P. 122-123.

After the bank and turn is established, relax your pressure on the rudder and ailerons,
and return them to neutral, at the same time holding enough back pressure on the elevators to
keep the nose on the horizon and prevent loss of altitude.

You will then have to hold just enough opposite aileron (i. e., opposite to the direction of
the bank) to prevent your bank from becoming steeper. That is, you must compensate for the
“overbanking tendency”’ of the airplane, which results from the fact that the wing on the outside
of the turn is going faster, and therefore has more lift than the inside wing.

To come out of a turn, apply coordinated rudder and aileron pressure in the opposite direc-
tion to the turn, and gradually release the back pressure as the wings become level. Again,
the rudder and aileron pressure must be coordinated, and the back pressure released so that
the nose of the plane remains level. You will have to start to recover from the turn slightly
before the plane heads in the desired new direction, since it continues turning during the recovery
process.

Remember: Coordinate your rudder, aileron, and elevator pressure. Ride with the air-
plane during the turn. Don’t lean away from the bank. After the bank and turn is established,
release rudder and aileron pressure, and then apply enough sileron and elevator pressure to
maintain a constant bank and altitude. Don’t get the nose of the Flane too high in & turn, the
plane will stall at a higher speed in & turn than in straight and level flight.

KEEP FLYING SPEED AT ALL TIMES
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7. COORDINATION EXERCISES (ELEMENTARY)

Coordination of the controls is very important, especially in turns. It’s a good idea to.
practice coordination whenever you can. Here is an exercise which will do much to increase
your flying skill,

Alternating banks and turns in level flight:

Before you turn, check the air on all sides and to the rear of you for other planes, particularly
the area in which you will be turning.

Start a medium banked turn in either direction, and turn through an arc of 90 degrees.
Then roll the plane out of this turn, fly straight and level for a moment, and proceed
to make a turn in the other direction.

Keep your bank about 30 degrees— keep it constant during the turn.
Keep the nose of your plane at a position on the horizon that will prevent loss of altitude.

Keep all the movements smooth and well-coordinated. You’'ll soon discover the deep
satisfaction that comes with smooth maneuvering and good coordination.

STICKR  RIGHT

SIT RELAXED AND RIDE WITH THE PLANE AND TRY TO “FEEL’’ YOUR COORDINATED CONTROL
PRESSURES.
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8. NORMAL CLIMBS

Before you start a normal climb, make
sure that the air ahead and above is clear
of other planes.

To start a normal climb, increase your
engine R. P. M. about 100 above cruising.
Then raise the nose of the plane so that it 1s
slightly higher than in straight and level
flight.

Don’t raise the nose abruptly; always
move your controls smoothly. You will
notice that, in the climb, your engine speed
will drop back to cruising. This 18 because
the engine has more work to do.

The proper attitude of the airplane in
a normal climb will be shown to you by your
instructor. Find some reference point on the plane, such as a cylinder, which is even with
the horizon in the climb. This can be a useful guide to you later on in estimating if your
climb is normal.

Many things affect the climb. Although we speak of a “normal climb” it is important
to realize that the performance of the plane in a climb is affected by weight of the plane, condi-
tion of the motor, temperature of the air, altitude, and other factors! If in doubt, climb less
steeply than in a normal climb!

If your engine seems to be working too hard, or vibrating more than usual, you are climb-
ing too steeply. Remember that the engine has more work to do in a climb; the steeper the
climb, the more work it has to do.

For any given set of conditions there is one climbing angle at which the plane gains alti-
tude most rapidly. If you try to climb more steeply than this, the plane will ‘““mush’’ and,
although you seem to be climbing steeply, you actually gain altitude less rapidly, If you con-
tinue to climb too steeply, the airspeed becomes less and less, and eventually the plane is not
moltlfling fast enough through the air to maintain flight, and a stall (to be taken up later) will
result.

To recover from a normal climb, release the back pressure on the stick to lower the nose
to level flight position. When you do this, {é)u’ll notice that the engine R. P. M., increases,
so you must throttle back to cruising engine R. P. M.

THE MAXIMUM CLIMB

A maximum climb is executed in the same way, except that full throttle is used. As a
result, your angle of climb can be slightly steeper.
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9. NORMAL GLIDES

A normal glide is a glide at an angle and
speed that will give the greatest distance
forward for a given loss of altitude in still air.
It is important that the trainee be able to
recognize and maintain a normal glide.

In all approaches to a landing, the glide
must be normal and constant for good results.
For instance, if the glide is too fast the plane
will glide & considerable distance just above
the ground before the excess speed is dissi-
pated and it can land. However, if the
gliding speed is slower than normal gliding
sﬂeed, the plane settles more rapidly and the
(gi iding distance is shortened. If the speed is

ecreased any more, danger enters in as the
stalling speed of the plane is reached.

For the first few hours of your training, you will be allowed to watch the airspeed indicator
and keep the glide normal and constant by referring to it. After you are familiar with a normal
glide, you should not depend on the airspeed indicator exclusively but sense the plane’s attitude
and speed. This is done by noting the position of the nose on the horizon, the angle formed
between the wing and the horizon, the feel of the controls, and the sound of the air pest the
plane. You will get experience in this while the instructor is demonstrating a normal glide and
while you are practicing them using the airspeed indicator.

In a gliding attitude, the nose of most training planes will cover the intended flight path of
the plane. Therefore it is important to be sure there are no other planes in the way before the
glide is started.

To begin the glide, the throttle is slowly and smoothly closed and the nose lowered slightly
by exerting slight forward pressure on the stick. When the nose is set at the proper position,
which will be emonstrateg, release the forward pressure on the stick and apply enough back
pressure to keep the speed normal and the nose in this position.

About every 20 seconds during the glide the throttle should be opened slowly and smoothly
about a third of the way and then closed again. This will clear out the excess gas in the engine
which might cause it to choke up and quit running. To recover from the glide, the throttle is
opened smoothly to cruising engine R. P. M. and back pressure is released so that the nose of
the plane remains in level flight position.

REMEMBER: TURN CARBURETOR HEAT ON BEFORE CLOSING THROTTLE.
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10. CLIMBING TURNS

A shallow climbing turn is simply a
gentle turn made while the airplane is
climbing. Thus, in making a climbing turn,
combine the principles you learned when
you practiced normal cﬁmbs and normal
turns.

As in all turns, coordination of your
controls is important. You will find it
necessary to hold more back pressure in a
climbing turn than in a normal turn, since
the nose is already held in a climbing posi-
tion,

Remember: In a climb, the air speed of
the plane decreases. In a furn your minimum
safe flying speed becomes greater. Thus, in
a climbing turn, your margin of safety above this minimum flying speed is less than during
either a normal climb or a normal turn.

Therefore: With the same amount of power, the same degree of climb cannot be main-
tained in a climbing turn as in a straight climb.

Decrease the angle of climb before starting the turn.
Make a shallow banked turn.

Coordinate your controls. If you don’t use enough rudder for your angle of bank you will
climb with one wing low and “slip.” Too much rudder for your angle 0? bank results in a
skid, and a resultant loss of air speed.

A skid in a climbing turn is dangerous. It may develop into a spin.

To recover from a climbing turn, coordinate opposite rudder and aileron pressure. At the
same time ease off your additional back pressure so that, by the time the plane is flying straight,
you are back in a normal climb.

A maximum climbing turn is executed similarly to a shallow climbing turn, except that it
is done at full throttle so that your angle of climb can be slightly steeper. In maximum
climbing turns, your bank should be less than in a shallow climbing turn. In general, the
steeper the climb, the shallower should be your bank in a turn.

The recovery is the same as from a normal climbing turn, except that when you come out
of the turn you should be back in a maximum climb.
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11. GLIDING TURNS

A turn which is made during a normal
glide is called a gliding turn. Since it is gener-
ally used in approaches for landings, this
maneuver is often executed near the ground.
More attention must be given to the degree
of bank, and turn, position of the nose, speed
of the piane, and also to the difference of con-
trol pressure, as compared with turns with
power on. Therefore, it is particularly im-
portant that it be done correctly.

Before starting your turn, look in all
directions for other airplanes.

Then lower your nose below the normal
glide position to pick up speed, and start your
turn. As usual, coordinated rudder and aileron pressure must be given in the direction you
wish to turn. Your bank should be medium.

Control pressures are only slightly different in a gliding turn than in a turn with power.
More back pressure is needed after the bank has been established, since you already will be
exerting back pressure to hold the plane in a normal glide. You may notice that the resistance
of the controls, particularly the rudder, is less than in flight with power on. This follows from
the fact that there is no slip stream from the propeller to blow on the rudder during the gliding
turn.

The plane will recover more quickly than it did when you recovered from a turn with
power. In a turn with power, you must start your recovery somewhat before the plane has
turned the desired amount. In a gliding turn, the plane stops turning almost as soon as you
start your recovery.

WATCH YOUR COORDINATION. A SKID IN A GLIDING TURN MAY DEVELOP INTO A SPIN.
KEEP YOUR NOSE DOWN IN GLIDING TURNS. ALWAYS KEEP FLYING SPEED.
FLY THE AIRPLANE; DON'T JUST MECHANICALLY MOVE THE CONTROLS AND LET THE

AIRPLANE FLY YOU.

As in all glides, remember to clear the engine about every twenty seconds, by opening
the throttle to cruising R. P. M. Apply carburetor heat before closing the throttle.
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12. CONFIDENCE-BUILDING MANEUVERS

By this time, you may have the idea
that an airplane is a pretty complicated
mechanism to handle, and that it must be
carefully watched to keep it behaving
properly. These confidence maneuvers are
designed to show you that the plane can
take care of itself, 1f necessary, very nicely.
Many times, when you use the controls to
place the plane in & certain attitude, you
are merely helping it to do what it would
anyway.

In this instruction flight, your instructor
will climb the plane to about 1,000 feet.
There, he will place the plane in level flight
position. Then both you and he will remove your hands and feet from the controls. You’l
see how the plane flies straight and level fairly well with no one controlling. If a wing
drops a little, the plane will slip toward the low wing, and the plane will tend to right itself.

The plane will recover from a bank and turn by itself. This will be demonstrated by
putting the plane in a medium bank and releasing all the controls. The nose will immediately
drop a little and the plane will slip toward the low wing, but after a short time will return
to level flight.

After this, your instructor will fly the plane straight and level and then close the throttle
to idling position. You will notice that the nose of the plane drops a little and dives slightly.
In other words, the plane is nose heavy. This characteristic is built into the airplane as a
safety measure. If the plane is allowed to fly “hands-off”, it will dive until it gains enough
speed to raise the nose to level flight again. However, the plane can be trimmed to glide
“hands-off”’ by adjusting the stabilizer control until no pressure is required on the stick to
hold the plane in a glide.

The final manenvers will demonstrate the overlapping functions of the controls. They
show how the controls can be used in an emergency. First, your instructor will show
how & turn can be made using only the elevators and rudder. eﬁ apply only rudder, caus-
ing the plane to start a flat skidding turn. In the turn, the outside wing is traveling through
the air faster than the inside wing. This gives it more lift, so it goes up, putting the plane
in a bank. Just as in any turn, the instructor will apply back pressure as the bank progresses.
When the rudder is released and opposite aileron is applied, the plane will return to straight
and level flight.

Your instructor will demonstrate the same maneuver using only the ailerons and elevators.
As he applies pressure to the stick, the plane will bank and start shpping toward the low wing.
This causes air to strike against the vertical fin and rudder surfaces, turning the plane. When
ailgr?n Iirﬁssﬁre in the opposite direction is applied, the plane will slowly return to straight
and level flight.

You will notice in entering & turn that the plane skids when the rudder alone is used, and
it slips when the ailerons alone are used. The reverse holds true in recovering from a turn.

Although a turn can be accomplished by using the rudder or ailerons only, you can see that
no precision will result. This emphasizes the imdpormnce of coordination of control {)ressures
in all maneuvers, i. e., the right combination and sequence of pressure on the controls.

There is no reason for alarm when the instructor demonstrates these maneuvers. Modern
airplanes have an amazing amount of stability built into them; in fact your plane will “fly
itself”” better than most trainees can fly it during their first few hours of instruction!
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13. COORDINATION EXERCISES (ADVANCED)

You have already had one coordination exercise. Herd are s0mMe MOre that are essentislly
similar to the first one, but slightly advanced. Practice them whenever you have the oppor-
tunity.

Alternating Banks and Turns While Climbing:
Before you turt check the air on all sides and to the rear of you for other planes, particu-

larly the ared in which you will be turmng.

Start 2 shallow panked climbing turd in either direction, and turn through an arc of 90
degrees. Then recover from the turt climb straight for & moment, and proceed to make &
climbing turh in the other direction.

Remembet 10 jncrease your throttle setting 100 engine R. P. M.’s above cruising for the
climb.

Remember, the minimum safe air gpeed in 3 turn is greater than in level flight, 80: Reduce
your anglo of climb to slightly below that for pormal climb. Make your banks shallow.

Alternating Banks and Turns While Gliding:
This is the same as the preced’mg exercise, except that it is done while gliding.

Start this exercise 8b about 2,000 foet, or higher. Lower the nose of the plane glightly
below the normal glide position before starting. This will provide the extra margin of airspee

peeded for safety 1n the turns. Keep your airspeed constant.

REMEMBER: BEFORE you TURN, CHECK THE AIR ON ALL SIDES AND BELOW, PARTICULARLY
THE AREA IN WHICH yoU WILL BE TURNING.

Alternating Climbing and Gliding Turns:
Another excellent cpordination exercise i8 008 that combines the princi les of the two

%'eceding ones. 1t consists of alternsting climbing and gliding turns, in alternating directions.
ou can start, {for example, with & climbing turt to the right through an 8rc of 180 degrees.
Follow this with & gliding turn to the left of 180 degrees. Then execute another climbing
turn to the right, and so on. The turns 8ré made through 180 degrees in this maneuver since
it is more complicated than the others. This gives You more time 10 keep track of what's

going on-

Start this exercise at altitude of 800 to 1,000 feet. It's 8 good ides 10 practice along &
rosd or some other straight landmark 10 get an idea of boW the maneuver progresses.
first, choose & road that 1 para.ﬂel to the wind direction. After you become mMore skillful,

you can use & road that is cross-wind.
Practice gmooth throttle coordination in climbs and glides.

BEFORE yoU TUBRN CHECK THE AIR ON ALL SIDES AND BELOW, PARTICULARLY THE AREA
IN WHICH YOU WILL BE TURNING.
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14. SERIES OF STALLS

You need to learn about stalls for two reasons: First, every
landing consists in approaching a stall while the airplane is just a
little above the ground, and letting it “settle to the ground;” second,
in a stall, an airplane is almost unmanageable and considerable alti-
tude is lost before control is regained.

It is very dangerous to stall an airplane at low altitude (except,
of course, while landing), since it is likely to hit the ground before
you are able to regain control.

Therefore, it is very necessary that you practice stalls at a safe
altitude, to be able to recognize when an airplane is approaching the
stalling condition. You must learn to avoid allowing it actually to
stl;all, except when you have sufficient altitude and stall it intention-
ally.

A STALL IS A PERFECTLY SAFE MANEUVER, BUT IT SHOULD
NEVER BE ATTEMPTED AT ALTITUDES BELOW 2,000 FEET
ABOVE THE GROUND.

An airplane stalls for one basic reason: The angle of attack has become too great for the
speed at which it is moving through the air. However, since we have no “angle of attack”
indicator, it is very important to know the conditions which lead to too great an angle of
attack—and hence to a stall.

Most planes will continue to fly at airspeeds much below the normal cruising airspeed.
In level flight most training planes stall at between 35 and 45 m. p. h. air speed. However:
There is no such thing as & fixed stalling speed. The speed at which a plane stalls is a
function of so many factors that one must not think of stalling speed but of stalling
condition. Stalling speed is increased by the load and its distribution in the plare, by air
temperature and pressure, by altitude, by steepness of bank, sharpness of a turn, whether
power is off or on, 1ce on wings, etc., etc. An airplane can be stalled in any position—even in
a dive if one attempts to pull out of it too quickly. Always it results from too much back
pressure on the stick——ang always an approaching stall can be stopped by releasing the back
pressure.

Stalls will be demonstrated and you will execute them in order that you may (a) leain to
recognize approaching stalls and (b) learn to recover (1. e., regain flying speed and control) with
as little loss of altitude as possible.

An airplane may be stalled with power off or with power on. In a glide (when the poweris
off), the airspeed is maintained only by “coasting down hill”’.

Any attemdpt to make the glide too shallow, or to climb without sufficient power, results in a
loss of airspeed and the airplane soon stalls. Loss of airspeed, whether power is on or off,
results from raising the nose by the application of back pressure on the stick, or from flat skidding
turns. There are other ways of losing airspeed, but they needn’t be discussed here.

Symptoms of an Approaching Stall (Power Off):

Vision, which has played so large a part in your previous maneuvers, is of little help in
sensing an approaching stall (except in noting the airspeed indicator). Rather, you have to
learn to “feel’” a stall. Though you won’t be able to ““‘see’”’ a stall approaching, you may be
able to “hear” it. Learn to sense a stall by the “sound” and the ‘‘feel” of your plane.

As the airspeed decreases, the first symptom of a stall is that the controls (both stick and
rudder) begin to feel “loose’” or “sloppy” (i. e., they move much more easily than at cruising
speed). 50, you will discover that normal movements of the controls result in much less
res(g)onse on the part of the plane than in normal flight., As the stalling condition gets nearer
and nearer, the controls become less and less effective.
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First, you will notice that applying sileron pressure no longer enables you to bank or to
pick up alow wing.  As the stall approaches closer, you will discover that aileron pressures not
oxllly fail to secure the usual results, but that they actually result in the opposite effect on the
plane.

This is due to the fact that, at slow speed, the aileron surfaces exert drag instead of affording
lift. Hence, after aileron control is lost, the wings are maintained level without the use of -
ailerons. Your instructor will demonstrate how this is accomplished. Aileron control is
lost first, but as the airspeed decreases the elevators too will become less and less effective,
untfifl this control is lost also. The oniy remaining control is the rudder, which is almost
ineffective.

Finally, in spite of all your efforts to hold the nose up, it will start dropping; actually the
entire airplane is dropping through the air although it is still moving forward. At this point,
you will literally “feel” yourself falling, as indicated by the feeling of bodily lightness G. e., you
won’t be pressing down on the seat as hard as usual).

To recover from the stall, it is only necessary to lessen the angle of attack and thus regain
flying speed. This is accomplished by simply releasing the back pressure on the stick, which
drops the nose still lower and permifs the plane to run “down hill” and thus pick up more
speed. As cruising speed is regained, all controls will be found to function normally again,
and the plane will maneuver as usual.

So far we have discussed “power off”’ stalls. An airplane may be similarly stalled with
either cruising or full throttle engine R. P. M., but because of the power being ap plied, the nose
will have to be held higher before the airspeed becomes low enough for the plane to “stall.”

Similar loss of control will be experienced, but neither the rudder nor elevators will be as
sloppy as in a “power off” stall, because of the “propeller was " flowing over them during &
“nower on” stall.  As the “power on” stall is ap roached you will note that the engine “labors.”

ou will feel and hear this laboring, due to the greater vibration present.

To Summarize:

(1) A stall is the condition of an airplane when it is no longer flying but is, rather, falling
through the air.

(2) It is an extremely dangerous condition unless: (a) the plane is within a few feet of the
ground and in position for a landing, or (b) the plane is a couple of thousand feet above the
ground so that it can be dived to regain flying speed.

(3) You must learn to “feel” an approaching stall through the controls and “in your seat.”
(4) Recovery is always accomplished by easing off back pressure and attaining flying speed.

(5) Keep an eye on the airspeed indicator and don’t let it approach stalling speed unless
you are practicing stalls at sufficient altitude.

As noted on the previous page, stalls may be executed with “power on” or with ‘‘power
off.” Furthermore, we distinguish three types of stalls under each of the two conditions.
No. 1 is a “partial stall,” No. 2 a “normal stell,” and No. 3 a “complete stall.”

Specific instructions for executing this series of six stalls are as follows: Note caretully
the difference in procedure involved so that you will be able to go through the entire series
without any coaching from your instructor or the “check-flight” pilot.
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"Power On'' Stalls:

1. Partial Stall—Set throttle at cruisinﬁ
engine R. P. M. in level ﬂth. Slowly an
steadily maneuver the airplane by the use of
elevator pressures into an attitude of excessive
climb causing a constantly decreasing air-
speed and resultant loss of control pressure.
As the plane begins to settle, but just before
the “break”! occurs, full throttle is applied
and recovery is effected by application of
forward stick in dropping the nose to the
horizon.

2. Normal Stall—Start as above but
apply back pressure on stick until a definite
break occurs. Emphasis should be placed
on the importance of getting a clean-breaking
stall. Recovery is effected by using full
power just after the break and consists of a
moderate dive until flying speed is recovered.

3. Complete Stall—Stall is started as
above but stick and elevator action continued
until maximum elevator action is obtained.
Heading is held constant and wings level,
stick full back, until the nose falls through
the horizon on the downward swing. Recov-
ery is effected by application of full power as
the nose passes through the horizon on the
way down and a moderate dive is made until
flying speed is regained. Wings will be held
level without the use of ailerons.

1 When the air speed further @diminishes and nears the stalling

speed the nose will no longer stay in its original position. Instead
it drops. 'This is called the “break’’ of the stall,
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"Power Off'' Stalls:

1. Partial Stall—From straight and
level flight close the throttle fully; climb
plane by application of elevator pressures
gradually causing a reduction of air spee(i
and control pressures. As the plane begins
to settle, recovery is made just before the
break of the actual stall. To further effect
rapid recovery and minimum loss of altitude,
the application of full power is desired.
Heading must be held constant and wings
level, without use of ailerons.

2. Normal Stall—This maneuverisflown
in the same manner as the Partial Stall, ex-
cept that a full-breaking stall is desired.
Power is used on recovery so that a mimi-
mum of altitude is lost. Application of full
powl?r is desired, coordinated with forward
stick.

3. Complete Stall—Stall is started the
same as a Partial Stall. Full-up elevator is
used and held until the nose of the plane
cuts through the horizon after the break.
The wings are held level and the heading
constant without the use of ailerons. Re-
covery is effected by allowing the plane to
regain flying speed in a normal glide without
application of power.

NOTE: MAKE IT A RULE TO TURN CAR-
BURETOR HEAT ON BEFORE CLOSING
THROTTLE. LOOK IN ALL DIRECTIONS,
PARTICULARLY BELOW, BEFORE EXECU-
TING A STALL.

REMEMBER: ON ALL “POWER-ON” AND
“POWER-OFF”’ STALLS WINGS ARE HELD
LEVEL WITHOUT THE USE OF AILERONS

PART ! STALL
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15. RECTANGULAR COURSE

Flying a rectangular course consists of
following a ground pattern which is in the
shape of a large rectangle. You'll realize
why it’s valuable to practice this maneuver
when you remember that the flight path or
traflic pattern around an airport is in the
shape of a rectangle.

The sides of the course should consist of
easily identifiable straight lines on the
ound, and should not be less than one-
ourth mile, or more than one mile in length.
Roads, fences, ditches, tracks, and edges of
fields make good courses. Be sure that the
course you choose is well away from all regu-
lar air traffic. Your altitude should be 500
feet. The maneuver is done at cruising
speed.

The plane should be flown far enough
outside of the course that the course is easily
visible at all times.

Your ground path should be parallel to the
sides of the course at all times. Therefore,
when flying cross-wind you must turn the plane slightly into the wind to correct for drift.
This is called “crabbing” since your plane will apparently be moving somewhat sideways over
the ground, although its flicht path will be parallel to the sides of the course, and it will be
flying straight through the air.

It is not necessary to hold rudder when crabbing. After you turn the plane the necessary
amount into the wind, by coordinating the stick and rudder, neutralize the controls just as
you always do when flying straight and level through the air, although the air mass (wind)
may be moving across the course you are following on the ground. When you row a boat
straight across a river, you have to head upstream in order to counteract the current. The
principle is the same in “crabbing.”

The turns are not made until you reach the corners of your course. Then, the corners
of the course should be the center of your turn.
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Keep the radius of the turn constant.
This means that in & wind, you will have to
vary the amount of bank as you turn. (See
diagram below.)

When you recover from your turn, you
should be the same distance outside of your
ground course as you were on the preceding
side or leg of the rectangle. Furthermore, if
the recovery is made cross-wind, you should
recover headed into the wind at the proper
“crabbing” angle.

Remember, fly the same distance away
from the ground course on all sides of the
rectangle.

How the bank is varied in a rectangular
course. The general principle involved is
this: The “nearer’’ the plane is to “heading”
into or out of the down-wind direction, the
steeper (relatively) the bank; the “nearer” it
is to heading into or out of the up-wind direc-
tion, the shallower (relatively) the bank.
This point will be more fully discussed in a
later lesson. BY CRABBING®
OR HEADING
TOWARD “THE

WIND A STRAIGHT
COURSE S MAINTANED.

MEDIUM h MEDIUM

STEEP . —SHALLOW

WIND

STEEP ____ — SHALLOW

MEDIUM ’* MEDIUM
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16. TAKE-OFFS

First, check the wind direction.

Take-offs should always be made into the wind. Lift depends on air speed. The length
of your take-off run depends upon how quickly you can gain sufficient air speed to take of.
Therefore, take advantage of the wind.

Have the full field before you when you start to take off. Remember that you can’t use
what you leave behind.

Make a complete turn to the right after reachinlg) the take-off area, in order to check in-
coming traffic, presence of other planes and ground obstructions. If other planes are landing,
turn and face them until all is clear. (If traffic circles to the right around your airport, you
should turn left before taking off.)

When the plane is headed into the wind ready for the take-off, be sure to check the follow-
ing, and then take off immediately:

1. Instrument panel (all instruments).

2. Fuel shut-off valve . . . to see that it is in the FULL ON position.

3. Ignition switch . . . to see that BOTH magnetos are ON,

4. The stabilizer setting . . . to see that it is correct for take-off.

5. The runway ahead . . . to see that it is clear of other planes or obstructions.

'd

N \
NOW T SEE WAAT . | -
YOU MEAN WHEN You - ! v
SAY USE ALL TRME FIELDS

R e
—
. \ !
[—
GRADUALLY AS PLANE ACCELERATES THIS RAISES AS PLANE GAINS WILL AID IN LIFTING
OPEN THROT-  TO POINT WHERE COM- TAIL TO FLY- FLYING SPEED A THE PLANE INTO THE
TLE PLETE CONTROL IS AS- ING POSITION SLIGHT BACK AIR AND ESTABLISHING
SURED, APPLY FORWARD PRESSURE ON THE THE TAKE-OFF CLIMB
PRESSURE TO STICK STICK
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Then: With the stick slightly back,
open the throttle gently until the plane
begins to move. Then gradually open
the throttle to its fullest extent. (After
experience has been acquired, these first.
two steps will merge into one.) After
the throttle is wide open, ease the stick
ahead until the plane assumes a position
that is the same as a shallow climb posi-
tion.

After this it will be necessary to
hold slight back-pressure to keep the
plane in this position. Maintain this
%osition until the plane takes itself off.

se particular caution to keep a straight
path on the ground, using only the rud-
der. It's a good idea to pick some ob-
ject at the far end of the field to aim at.

Bear in mind that the plane may begin swinﬁing toward the left. (Due to the fact that
the propeller rotates clockwise as seen from the pilot’s seat, the plane tends to rotate counter-
clockwise, due to torque and propeller slipstream. This is known as torque effect.) To correct
for this tendency to change £rection, you willhave tohold a slight pressure on the right rudder.

After take-off is accomeflished and you have apgroximately 15 to 20 feet of altitude, lower
the nose slightly to the level flight position so that the plane may gain additional speed. Then
assume & normal climb and proceed to ﬂﬂ straight ahead. At about 75 feet, ease back the
throttle to normal climb position and climb until you have at least 400 feet of altitude and are
at least 1,000 feet away from the edge of the airport. At this time, level off and make a 90°
turn to the left. (Follow local field rules, if different from these.)

Look in all directions before turning.
Keep your hand on the throttle until a safe altitude is reached.

If take-off is from a hard surface runway keep plane headed directly in the middle of the
runway. Note any obstructions that max be on the sides of runways. Take particular care
that the plane has sufficient air speed at the time the wheels leave the ground to eliminate any
tendency for the plane to again contact the ground.

Careful observation of traffic direc-
tion is imperative.
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17. 90-DEGREE APPROACH

The approach to a landing that you will use gu——

most often is the ‘‘90-degree approach.”” R parric PATTERN
Unless local conditions and regulations spec- §is wiDENED TO

ify otherwise, all traffic around an airport is JACCOMODATE MORE
to the left, i. e., one approaches the airport
with it on the left side and makes left turns R
in circling it. A 90-degree approach is begun
by flying cross-wind, on the down-wind side
of the airport, at an altitude of 500 feet.
While still flying cross-wind, you close the
throttle and begin a glide. Then you make
a gliding turn into the wind and come in for
a normal landing, usually just beyond a
chosen point or “spot’” on the field.

The 90-degree approach to a landing is

ONCE THE FINAL
TURN IS MADE

ONLY A NORMAL
GLIDE AND LANDING

Lszosnusen

used in preference to a straight glide, since | ,* , -
in a long, straight glide it is difficult to esti- |{ Jrans ,' :
mate (your height, and the length of your ’““%w;: ;o)
glide

which may be affected by wind con- , b S

ditions). Also your visibility into the area oo v T ] 90° SIDE
directly ahead of you is poor. The most — APPROACH
important advantage of this type of approach
is that it enables you to correct for errors in judgment regarding wind conditions, and the
distance the plane will glide.

While you are flying cross-wind on the down-wind side of the airport, close the throttle
and begin your normal glide. Your position at the beginning of your glide is your KEY
POSITION. This is the point at which you estimate your height and distance from the ficld,
and the probable length of your plane’s glide. 'The 90-degree turn into the field can be made
anvwhere along this cross-wind {eg of your approach, but never at an altitude of less than
150 feet.

Turn to the left into the field from the cross-wind leg at the point from which you can main-
tain a normal glide and land at the chosen or designated spot. Therefore, at your key position,
if you decide that you are too high (or too close to the field), continue your cross-wind glide
longer before making the turn into the field. Or, if you decide that you are too low (or too far
from the field), you can make the turn into the field sooner. If you feel that you still won’t
have enough altitude to clear the edge of the field safely, open your throttle to cruising position
for a while to maintain a safe altitude in the approach.

You can estimate the velocity of the wind by how much your plane drifts while flying
cross-wind. On the cross-wind Jeg, you should crab enough to keep your flight path at night
angles to the wind.

Try to maintain a normal glide throughout this maneuver. The point at which you land
depends upon where you close the throttle and where you turn into the field.

Keep in mind constantly your position in the air in relation to the spot at which you want
to land.

Keep your nose down in the gliding turns. Turn carburetor heat “on” before closing
throttle. Clear the engine about every 20 seconds during the glide.

Look in all directions for other planes and obstructions in the air and on the ground.
Remember: **A ‘STIFF’ NECK IS BETTER THAN A ‘BROKEN’ NECK.”
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18. LANDINGS

The basic principle involved in landing am airplane with power off is to bring it close to-
the ground and then keep it in the air as long as possible. Sit in the plane while it is on the
ground, and note the position of the nose with respect to the horizon. This is the position
the plane should be in at the instant before it touches the ground in landing.

To make a landing, first assume a normal glide. Continue this normal glide until you
are approximately 15 or 20 feet above the ground. Look ahead and to the sides of the plane
to judge your altitude; never look straight down. When you are about 20 feet above the
ground, start the leveling-off process. This is called “breaiing the glide”, Gradually raise
the nose as the plane settles so that by the time you are about 6 feet above the ground the
plane will be in level flight position.

From here on try to keep the plane in the air. To do this, it will be necessary to keep
raising the nose progressively farther as the plane loses speed and begins to settle. By the
time the plane touches the ground the stick should have been eased all the way back, and the
plane should be in the “three-point’’ position. Throughout the landing process, be sure the
wings are level and the plane keeps in a straight path.

$o (E{a\\eael and wigglg)em!

cause Hil vemind y

The landing is not complete until the plane stops rolling. Therefore, be very careful to
keep the stick fully back and the plane rolling in a straight path on the ground, into the wind.

Vision is the most important sense used in Janding. Keep your eyes level and look far
enough ahead so as to keep objects from blurring.

Cautions:

If you notice something in your path as you are landing, open the throttle, attain proper
altitude and circle the field again.

If you make & bad bounce in landing, open the throttle at once, with a smooth motion,
a}tlain d];ro];er altitude, and circle the field again. (Your instructor will enlarge on this aspect
of landing.
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Helpful Rules For Landing:

Keep one hand on the throttle at all times.

Keep the airplane headed directly into the wind.

. Maintain a normal glide at all times; altitude cannot effectively be lost or dissipated
by diving, nor can a normal glide be “STRETCHED” ,

. Don’t ““stare’ at the nose of the plane, don’t look straight down to judge your altitude.

. Be on the “look-out’ for other aircraft, field hazards, obstructions, etc.

. Get the tail down just before the wheels touch.

Never push the stick forward to correct for an error, either use the throttle or ease
off the pressure.

When in doubt, open the throttle and go around again.
After the landing, keep the stick back as far as possible as firmly as possible, until the

plane stops rolling. Remember that a landing is not completed until the plane
stops rolling.

10. Do not become ““tense’” or ‘‘stiff”” on the controls.

©p Noos N

Remember: THE PLANE WILL NOT LAND “THREE POINT’’ UNLESS IT IS IN A COMPLETE STALL
CONDITION AT THE INSTANT THE WHEELS CONTACT THE GROUND.

TRADUALLY THEAR TN SPEET NTTT 5T THIS POINT COMPLE TELY:
NORMAL GLIDE GLIDE WITH SMOOTH THE STICK IS GRADUALLY THE STICK HAS STALLED THE

CONTROL PRESSURE EASED BACK CAUSING AN PROGRESSED AUPLANE

}. o INCREASED ANGLE OF ATTACK SMOOTHLY TO CONTACTS
WHICH SUSTAINS THE AIRPLANE THE PULL BACK THE GROUND

IN $EMI-STALLED FLIGHT JUST POSITION. IN THREE

ABOVE THE GROUND, POINT

% POSITION.

H

U .
FAILURE TO IMPULSIVE BACK IMPROPER RECOVERY POSITIVE, PROPER AT /!;(\Lﬁr
PROPERLY LEVEL PRESSURE ON RESULTS IN ADD- RECOVERY TO ‘S\JETLA‘NI;ED A
OFF PERMITS THE STICK AG- ITIONAL BOUNCES NORMAL LEVEI A gMALLY
THE AIRPLANE GRAVATES BOUNCE - OFF POSITION WITH NOI
TO CONTACT THE } OR WITHOUT POWER
GROUND WHEELS
FIRST ? % EB
O @ OLO Aa_O. o

PLANE LEVELS TONPECTE ST row MrrTE
OFF TOO HICH 1S REACHED WHILE TO AVERT SEVERE
STILL SEVERAL FEET DROPPING IN.
% FROM THE GROUND
= = ooy osp P




BASIC FLYING

SECTION I

MANEUVERS

19. "S"-TURNS ACROSS A ROAD

S-turns across a road consist of a series
of 180-degree turns made across a road or
some straight line on the ground, such as a
fence, or tracks. Whatever landmark is
used should be 90 degrees to the direction of
the wind and far enough away from the
regular air traffic so as not to interfere with it.

This is a basic maneuver designed to
teach you subconscious control coordination,
how to fly a balanced pattern over a given
terrain and how to recognize and overcome
the effects of wind drift while flying a pattern
upwind and downwind.

It further helps you to divide attention
inside and outside the plane while mastering
the art of flying.

The maneuver is done at 500 feet and at
cruising air speed.

The maneuver is started by flying straight
and level across the road and at an angle of
90° to it. A turn of 180 degrees is started
immediately after crossing the road.

The bank is varied in such a way that the
path of the plane over the ground is a half
circle so that you cross the road flying straight
and level when the turn is completed.

Immediately after crossing the road, a turn
in the other direction is started. Again the
plane’s path over the ground is & half circle.

This half circle should be the same size as
the preceding one.

W& Fnn Acrodd a Road

This maneuver has its very proper
place in Primary Training, laying the
foundation for accurately and safely pilot-
ing an aircraft while dividing attention
between the aircraft and outside objects.
The ground pattern is the desired objec-
tive and is obtained through the necessary
allowance for effect of wind drift.
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Start the ugwind turn:fx shallow, but steepen them when sufficient ground distance has been
covered to permit completing the 180-degree turn. The shallow turn, requiring a larger radius

in the 180-degree turn, will lengthen the ground pattern and “make distance” into the wind.

Start the downwind turns steeply, decreasing the angle of bank to a shallow turn when
sufficient ground distance has been covered to permit completing the 180-degree turn. The
steep turn permits a smaller turning radius, thus allowing control of the rate of drift.

Remember: The nearer the plane is to heading into or out of the down-wind direction,
the steeper (relatively) the bank; the nearer it is to heading into or out of the upwind direction,

the shallower (relatively) the bank.
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20. 180-DEGREE SIDE APPROACH

The 180-degree precision landing is a
landing made on a designated spot, following
e anapproach which describeshalf of a rectangle.

” \. The maneuver is begun (that is, the
throttle should be closed) when the Elane is
directly opposite, and to the side of, the spot.

The plane is glided down-wind, and a
turn of 90 degrees is made so that it is flying
directly cross-wind. Then another turn of
90 degrees is made (that is, you turn into the
field) and the plane is glided in to a normal
landing.

This is & particularly valuable maneuver,

TRAFFIC PATTERN
IS ELONGATED TO v
ACCOMODATE MORE p#
PLANES

500 FEET

,// since it is the approach often used in forced
( landings.
N Your flight path, or pattern over the
‘~% ; ground depends on your altitude and on
il DL L 180° SIDE wind conditions.
Liey posiion | [irrosmaiv]  APPROACH The bhigher you are the farther you will

glide,

The stronger the wind, the shorter your path over the ground will be when headed into
the wind, and longer when headed down-wind.

Since you will be making these approaches from a relatively constant altitude of approxi-
mately 600 feet, the important factor is the wind. Your problem therefore is to ad}ust the
length of the “legs” of your approach so that your glide will be ended and the landing

made just beyond the designated spot.

The down-wind leg: If the wind is weak, this leg should be longer; thus your cross-wind
leg will be flown farther from the spot. If the wind is strong, your down-wind leg should be
shorter, and your cross-wind leg will be flown closer to the field.

The cross-wind leg: At the beginning of this leg is your “KEY POSITION.” From this
position you estimate how far the plane will glide, and then decide what you must do to land
at the intended spot. If, because of your height and distance from the field, you think your
glide will be too short to hit the spot, you can make your turn into the field sooner (at posi-
tion A; see diagram on following page).

If you think your glide will be too long (that is, if you have a lot of altitude to lose) glide
farther on your cross-wind leg (position C, see diagram) before turning into the field. While
flying cross-wind, it will be necessary to “crab’’ in order to stay the same distance down-wind
from the spot.

The final approach: After the turn into the field is made, concentrate primarily upon
making the landing. Since a normal glide must be maintained, the question of whether or
not 5iou hit the spot has already been decided by the nature of your flight path on the first
two legs.

Remember:

The precision of your landing depends on the first two legs, which should be approzimately
equal in length.
Keep a sharp lookout ahead and below for other planes.
KeeY in mind constantly n-lyour position in the air in relation to the spot at which you
a

want to land. This is the only way in which you can judge the length of glide necessary,
and the point at which you turn into the field.
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Don’t select a definite spot or object on the ground as your key position. Rather, the ke
position is a specific point in your flight path, After all, you may want to use the 180° approac
on a strange field some day.

KEEP YOUR NOSE DOWN IN GLIDING TURNS. CLEAR THE ENGINE DURING YOUR GLIDE
ABOUT EVERY TWENTY SECONDS. USE CARBURETOR HEAT WHEN NECESSARY.

APPROACH )
spor APFRO
—_— .
6 CROSS-WIND
WIND OR
> A BASE-LEG
NOTE
\ ‘///%RABBING
\
\

\
CLOSE THROTTLE &

DIRECTLY OPPOSITE
SPOT AT AN ALTITUDE \
1000FT. OF 600" KEY POSITION—>| '\

Y DOWN WIND LEG
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21. 180-DEGREE OVERHEAD APPROACH

The 180-degree overhead approach is a
maneuver in which the plane is flown to the
key position for a precision landing at a desig-
nated spot on an auxiliary field.

This manenver is particularly valuable
in case of & forced landing while flying down
wind when directly over the place of intended
landing.

The maneuver is begun by closing the
throttle while flying down wind, directly
over the spot on the auxiliary field.

The altitude over the spot should be
approximately 800 feet.

Immediately after closing the throttle
a 45-degree right turn is made and the plane
glided to a point at the side of the field where
a 180-degree side approach to the field can
be made.
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Like the 180-degree side approach, the wind is an important factor, and you must allow
for drift and wind velocity on all legs of the approach.

The main object is to maneuver the plane te the key position where a normal 90-degree
side approach to the spot can be accurately executed.

The altitude over the spot will determine the distance of your glide to reach the key position.

Constantly keep in mind your position in the air in relation to the spot at which you plan

to land.

Always maintain a safe gliding speed particularly in your gliding turns.

Remember to clear engine about every 20 seconds in the glide.

As this maneuver does not conform to the regular flow of traffic at an airport it must always
be practiced at an auxiliary field where there is absolutely no other traffic.



32 BASIC FLYING SECTION I
MANEUVERS

22, SERIES OF EIGHTS (ELEMENTARY, NO. 1 and NO. 2)

If your plane left a record of the path it flies in the air, that path would usually not be
exactly the same as the ground path of the plane. If there 1s any wind, the whole air mass is
moving over the ground. Since the air path of the plane is a part of the air mass which is
moving over the ground, a plane whose path in the air was a perfect circle would never have a
ground path of a perfect circle except in cases where there was no wind at all.

The movement of a plane with the air mass is called “drift”. The purpose of the elemen-
tary eights is to show you the effect of drift on your ground path during a turn, and to give
you practice in compensating for this drift in order to fly a given path over the ground.

Elementary Eights No. 1 (The Half Eight).

The purpose of the half eight is to show you the effect of ““drift’”” on your ground path
during a turn.

Select a road or similar lJandmark which lies cross wind and fly your plane at 500 feet
directly down it. (You will have to ‘“crab’” a little so as to not “drift” away from the road.)
(See diagram below.) Then make a 360° degree turn in either direction. Be particularly
careful to maintain a constant degree of bank throughout the turn.

You will find that the turn will be completed with the plane flying some distance from
your landmark and on the down wind side of it, provided, of course, that there is appreciable
wind. This maneuver illustrates the amount of drift you can expect in winds of given veloci-
ties. In the maneuvers included in the rest of the series of eights you will be required to
maneuver your plane to compensate for this drift in order to follow a prescribed ground pattern.

Y et Y
WIND
X
NO.1  HALF EIGHT NO. 2 ELEMENTARY
(CONSTANT BANK) EIGHT

Elementary Eights No. 2.

In this maneuver, which is done at 500 feet, you will make two 360-degree turns on either
side of the intersection of two landmarks, such” as two roads, or fence rows. The general
pattern of the maneuver is as follows: Fly down wind above the landmark which lies with the
the wind (Landmark A in the diagram sgown). When you reach the intersection, start a turn
in either direction. The turn should be completed directly above the intersection, with the
plane flying straight and level, and another 360-degree turn made immediately in the opposite
direction. This turn should also be completed when the plane is directly over the intersection.
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When you complete your turns, the plane should be flying straight and level directly
over the intersection of your landmarks. This means that your ground path should be a
perfect circle, and that you will therefore have to compensate for dnft.

Drift during a turn is compensated for by varying the bank of the plane. When you are
heading up wind, and turning, because of the drift you have to actually fly farther “through
the air’” than if you were flying down wind. Therefore you make your turn more gradual,
which means that you decrease your bank.

When you are heading down wind, and turning, since the drift is carrying you over the
ground, you sactually don’t fly so far “through the air’”’. Therefore, you make your turn
sharply, which means that you increase your bank.

Remember the following general principles:

The “nearer’’ the plane is to heading into, or out of, the down wind direction, the steeper
(relatively) the bank,

The “nearer” the plane is to heading into, or out of, the up wind direction, the shallower
(relatively) the bank.

Varying the bank to correct for drift when turning is a gradual and continuous operation.
Handle the controls gently, and make the transition from one degree of bank to another smooth,
and almost imperceptible.

The emphasis in these maneuvers is on precision. Always keep in mind your plane’s
position in relation to the landinarks. Keep your altitude constant. If you lose altitude on
one of the turns try to regain it on the next one. You should complete the maneuver at the
same altitude you started it.
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23. FORCED LANDINGS ON TAKE-OFF

If the engine quits on take-off, and you have less than 100 feet of altitude: Don’t look
back—, DON’T TURN BACK—, but— '
(1) Establish a normal glide immediately.
(2) Make a normal landing straight ahead, regardless of what lies ahead.
NEVER ATTEMPT TO TURN BACK INTO THE FIELD! MANY HAVE TRIED IT BUT FEW HAVE
SUCCEEDED!
Forced landings on take-off are potentially dangerous but need not be. The main danger
lies in trying to turn back into the field.

If you try to turn back: (1) You are attempting a turn at very low altitude and low air
speed, which is inviting a stall, and (2) Even if you do succeed in making the turn, you
will be landing down wind.

TO REPEAT: IF YOUR ENGINE QUITS ON TAKE-OFF, FIRST GET THE NOSE DOWN; ESTAB-

LISH A NORMAL GLIDE; THEN MAKE A NORMAL LANDING, STRAIGHT AHEAD, AND
REMAIN RELAXED.

S ST 47

24. 90 DEGREE FORCED LANDINGS |

1f the engine quits when you have more than 100 feet but less than 500 feet of altitude:
First establish a normal glide. Then pick out a field into which you can land (preferably into
the wind). Plan your approach to the field, using either a 180° or 90° approach, depending
upon your position, altitude, and distance from the field.

If there is no suitable field within gliding distance, and there is nothing below but trees,
rocks, water, etc., land into the wind, for it is then that you have your slowest ground speed.
Things to Remember About Forced Landings:

1. Always try to have a reasonably safe field within gliding range.

2. Do not change your mind after selecting a field (unless your distance and altitude
permits).

. A pormal glide cannot be “STRETCHED.”

Plan your approach to the field taking particular care as to.-wind direction and velocity.

. Be calm and relaxed______ a forced landing is, after all, only another landing.
It is impossible to dive down to & field and land on it.

. Maintain a safe gliding speed. Avoid excessive air speed. .

. There is only one hard and fast rule for forced landings_.____ they must be accomplished
safely.

Remember: The increased angle of glide necessary for a safe air speed, the change in control

pressures caused by loss of propeller slipstream, and the increased “drag” caused by a stationary
propeller,

00 NI Tt W
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25. 180 DEGREE FORCED LANDINGS

Think of altitude as space for maneuver-
Ing. The greater the altitude, the greater
the distance you can glide, if necessary, to a
safe landing area.

If the engine quits when you are above
500 feet:

First establish a normal glide.
Then pick out a field in which to land.

Plan your approach, so that you canland
on the field into the wind.

Remain relaxed.

Maintain a normal glide. If you glide too steeply, the plane will be flying too fast for a
landing. If you try to “stretch” the glide, the plane will only mush and it may stall.

Many a forced landing that was not accomplished safely would have been successful
had the pilot paid more attention to the fundamentals of flying the plane, instead of devoting
too much attention to the ground, and other details.

Remember: The increased angle of glide necessary for a safe air speed, the change in control
pressu;'es caused by loss of propeller slipstream and the increased drag caused by a stationary
propeller.
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26. NORMAL SPINS

$TICK EASED
YO FULL BACK P2
CENTER ~
AIRPLANE COM~
PLETELY STALLED

;

It is always surprising, nowadays, to
realize how many trainees have an aversion
to spins. In the early days of flying, this
was justified. Planes weren’t the well-
designed, well-balanced precision machines
that they are today. The present-day plane
can be easily controlled in a spin. Itisa lot
easier to get out of a spin than it is to get
into one. Today’s plane is so designed that
it must be made to spin.

A spin is extremely dangerous, if it

occurs close to the ground. But when there e O B LANE
is plenty of distance between you and the [ifiS EASEDINTO
ground (spins are executed at an altitude of [ ,
over 3,000 feet), and you know the simple 9

rules of recovery, there is nothing to worry
about. A spin Js one of the most easily exe-
cuted flight mapeuvers. It places no exces-
sive load on the plane when properly
performed; the same is true of any other
normal maneuver.

Occasionally, some people get a little

K
BRISKLY APPLY
FULL OPPOSITE

A DIATELY BY
sick in a spin. That doesn’t prove that spins 081 TIVE FORWARD
are either dangerous or uncomfortable. T0 NEUTRAL OR
Some people also get sick just from riding FORWARD FOsiTIoN )

in trains or cars.
Because an airplane is a heavier-than-

air machine, it flies only when the air flow- NEUTRALIZE T3
ing over the wings creates lift sufficient to A ey Ceases

overcome the forces of gravity. Speed,
therefore, is essential to flight.

As flying speed is lost or reduced below

a certain minimum, commonly called “stall- NORMAL NGCOVERY RETUAN T
ing speed’’ a stall will occur. b OivEe ORI e
. R 2000 FE
A spin results from a severe stall, which 2 T

has been developed either intentionally or
accidentally.  Similarly, a severe stall will
usually result in & spin.

The proper method of entry to, and re-
covery from, spins will be reviewed on the
ground, prior to the flight.

Spins should be started at an altitude of at least 3,000 feet, but not more than 3,500 fect.

After proper altitude is reached, first check traffic by looking below and around. Then
turn on the carburetor heat and close the throttle? and raise the nose of the plane to approxi-
mately landing position. Hold the plane in this attitude by increasing the back pressure,
being sure to keep the wings level with the rudder. Aileron control is never used during a spin.

~Whenthe stick is in the full back position, and the plane has really stalled, press full rudder
in the desired direction of rotation or spinning—to the left if a left spin is desired, and to the
right if a right spin is desired. This causes the plane to “fall off’”’ and start to rotate.

1Tn some light planes, {t will be neessaery to iise some power; perhaps 1,000 to 1,200 engine R. P. M. on the entry to the spin, After the spin

hag started, however, the throttle Is closed and the engine is allowed to idle through the spin. Ask your instructor concerning the plane you are
using.
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During the spin, maintain the controls in the same position as in entry. This means that
the stick must be held all the way back and full rudder held in the direction of rotation.

Recovery from the spin requires coordinated control pressure opposite to that used in the
entry. Ap lfl opposite rudder pressure and push the stick sharply forward. This will stop the
rotation ang eave the plane headed downward in a rather steep dive. At this point the rudder.
is neutralized.

Recovery from the dive: Gradually ap lgl back pressure on the stick, thus pulling the nose
up to the level flight position. As the level flight position has been reached, ease the throttle
open to cruising engine R. P. M. and cruising air speed.

Important!

> Regardless of the type of airplane, recovery from sping is always accomplished in the same
manner:\Opposite rudder pressure, and then a moment later, forward stick;7 However, the
amount of opposite rudder and the amount of Torward stick and the length of time each must
be applied varies widely from one type of aircraft to another. Some planes (most light planes)
will recover after the controls are neutralized; others are designed so that they must be “flown
out’ of a spin, i. e., require considerable opposite rudder control and that the stick be pushed

well forward of neutral. Always use as much of each control as needed to (a) stop rotation and
(b) regain at least cruising air speed.

Slow and cautious movements during recovery are to be avoided, whereas Jbrisk and
/pp_sitive operation of the controls brings about a normal recovery.

Do not push the stick too far forward or hold forward pressure too long or you will pick
up too much air speed in the dive.

Recovery from the dive must be gradual, especially if an excess of air speed has been picked
up in the dive. Remember that the abruptness of your pull-out is best semsed by your own
weight as felt pushing down against the seat. The more pressure on your seat, the greater is
the load on the wings. Don’t make it too greatl

Remember, under certain conditions of temperature and humidity it may be necessary to
turn your carburetor heat on several minutes before closing the throttle to eliminate engine
tdling too slow and possible “‘quitting,” caused by condensation of moisture or ice forming
in the carburetor.

Occasionally check your engine idle speed during a spin.

/ To avoid stalling the engine during a spin it is recommended to incresse the engine speed

%iightly above the normal engine idle R. P. M. during the spin. (Ask your instructor con-
{cerning this.)
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27. ACCIDENTAL SPINS

Accidental spins are demonstrated so that you may know what occurs when control pres-
sures are applied incorrectly, and so that you may know how to make the proper recovery.
You will be required to perform these maneuvers later; just now it is important that you know
under what conditions they occur and how to sense their approach.

Spins From Climbing Turns:

If too much speed is lost in a climbing turn, the action of the controls becomes tha same
as in an intentional spin. Remember that, in a climbing turn, the stick is back and possibly
rudder pressure is being applied. If the piane approaches stailing speed (which is somewhat
higher in a turn than in straight flight), you have very nearly the same conditions that result
in an intentional spin.

Keep plenty of flying speed in climbing turns.
If you think you are climbing too steeply, reduce the angle of climb.

Spins from Skidding Turns:

Skidding in turns results in great loss of air speed. If the plane reaches the stallin point
while a large amount of rudder pressure is being applied, the nose drops. This can easily lead
into a spin.

Never try a turn without banking. (Except up high to test what has just been saidl)

Properly coordinate rudder and aileron pressures when entering into and recovering from
turns.

Spins From Too Shallow A Glide:

If the nose is held too high in a glide, flying speed is lost, the plane approaches a stall and
the nose tends to drop. The natural tendency at this point is to try to raise the nose by pulling
back on the stick. 'This results in a complete stall and the plane is on the verge of a spin.

When flying speed is lost in too shallow a glide (as indicated by a falling nose or “sloppy
controls’’), ease the stick forward to regain it.

Spins From Gliding Turns:

A turn attempted in too shallow a glide places the plane in a position very similar to the
one encountered in a climbing turn with too little flying speed. The plane is approaching a
stall and rudder pressure is possibly being applied. You can understand that the plane needs
very little coaxing to go into a spin under these conditions.

Again, when flying speed is lost in too shallow a glide, ease the stick forward to regain it.

Spins From Steep Turns:

As has already been discussed, the stalling speed of an airplane in & turn is higher than in
straight and level flight, and the steeper the turn, the higher is the stalling speed. Therefore,
in a steeply banked turn, the plane will spin at an air speed far in excess of what is ordinarily
considered safe. Especially in low-horsepower planes, it is very easy to turn so sharply that the
air speed falls below the stalling speed and a spin will result.

Recovery From Accidental Spins:
Recovery from aceidental spins is exactly the same as from intentional spins. Review
the material on spin recovery.
When practicing intentional spins, pay particular attention to the sensations you experience
just before the plane spins. Remember them and use them always as warnings.
Learn to recognize an approaching stall and you will avoid spins. These are the warnings:
1. Ineffectiveness of aileron and elevator control, as indicated by necessity for greater
movements of stick to achieve results.
2. Decrease in pitch and intensity of sound of air past the plane.
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8. Increase in “laboring” and vibration of engine when power is on.
4. Glance at your air-speed indicator from time to time and make sure you have
lenty of air speed for the maneuver you are flying. A few m. p. h. excess air speed
18 the best sort of life insurance. Even the best pilot cannot fly a plane below its
stalling speed!

Always Keep Plenty of Flying Speed.
THE BEST WAY TO RECOVER FROM A SPIN IS TO AVOID GETTING INTO ONE.

SPEED

CRRATES THE
LIFT REQUIRED
TO SUSTAIN

THE AIRPLANE
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28. CROSS-WIND TAKE-OFFS

You should, of course, always take off into the wind if possible, but it sometimes becomes
necessary to take-off cross-wind. It may be that you will be in a small airport some day with -
only one runway long enough for a safe take-off. So the cross-wind take-off is included in the
training curriculum.

You will be required to perform this maneuver only & few times. Your instructor will
demonstrate and explain it to you, so that it is well that you be prepared to understand what
he’s talking about.

This take-off differs from take-offs into the wind in the following respects:

1. You attain a higher speed before actually leaving the ground, by keeping the tail
slightly higher than normal. This is to insure that the plane will stay in the air once
it has left the ground. The plane drifts after it takes to the air in a cross-wind take-
off, and if it settles again while drifting severe loads are put on the landing gear.

2. It is usually necessary to lower the wing which is into the wind. You do this by using
aileron into the wind.

3. Down-wind rudder is necessary to keep the plane heading straight on the ground,
because the plane will tend to turn into the wind.

4. After the take-off, when you have gained about 50 or 75 feet of altitude, you may
start a very gentle climbing turn into the wind (and into the traffic lane). After this,
the procedure is the same as for a normal take-off.

Bé especially careful of traffic in cross-wind Jandings and take-offs. Other trainees will
not be practicing this maneuver at the same time and you will be taking off in a different direc-
tion than the regular traffic.

N R

= ad p "
A— — y
S R =
s M T FLY THRU THE p ’
= P & WITI THE GREATEST, /‘.‘“'Q_QA\’\
L OF TAs®---3 i
o VY { % : P AN

'3 -
B
U

&

74
038

4 -
e —

)
(i ‘é’ ,




SECTION I BASIC FLYING 41
MANEUVERS

29. STEEP TURNS

A steep banked turn is one in which the
bank is more than 50 degrees. Most train-
ing planes now used, will not hold their alti-
tude in a bank of more than about 60 degrees,
so0 the steep banks will be between 50 and 60
degrees, or the maximum for the plane you
are flying.

Before the turn is started, check traffic
and then open the throttle fully. (Maximum
engine R. P. M.) The amount of pressure
applied to the controls to begin and recover
from steep banks is the same as the pressure
used in agl other banks. You merely con-
tinue them longer until the plane has banked
the desired amount. However, as the bank S
steepens, more back pressure must be applied to keep the nose up. This pressure is progres-
sively increased as the bank increases. It is not released when the aileron and rudder pressures
are, but is held just as in & shallow or medium banked turn. Because of the overbanking
tendency, as in medium banks, a slight pressure must be held on the ailerons in the direction
opposite to the turn.

The degree of bank should be held constant during the turn. If a correction is needed,
it should be made using coordinated pressure on the controls.

To recover from a steep turn, the pressure is applied in the opposite direction on rudder
and ailerons, and as the bank starts to shallow out, the back pressure on the stick is gradually
eased off to keep the nose level.

During the turn, the stalling speed of the plane is increased. Therefore, steep banks
should be entered with plenty of air speed and this speed should be maintained throughout
the bank. This is one okp the reasons why steep turns should not be attempted near the ground
. . . especially without maximum (engine R. P. M.) power.

Maintain a constant altitude throughout the turns.

Remember: CHECK TRAFFIC IN ALL DIRECTIONS BEFORE STARTING THE MANEUVER
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Like take-offs, landings should be made
into the wind whenever possible. However,
there may some day be an obstruction on the
down-wind side of the field that you are
trying to land in, making a cross-wind landing
necessary.

Cross-wind landings should be at-
tempted only when the wind is rather gentle,

In some situations, only the approach
need be cross-wind. After the obstacles
which make the cross-wind approach neces-
sary have been passed, and while the plane
ig still in the air, make a shallow turn into the
wind and land in the normal manner.

There are three methods of making
cross-wind landings:

(1) The “slip method”; In approaching

BASIC FLYING SECTION I
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30. CROSS-WIND LANDINGS

the landing area, the up-wind wing is lowered just enough to counteract the drift
resulting from the crosswind. This results in a straight path over the ground. You
will have to use just enough bank and opposite rudder in the side slip to keep the plane
headed in a straight path over the ground, allowing for drift and velocity of the wind.
Just before contacting the ground, the plane is leveled off and sufficient rudder control
applied to keep the plane rolling straight ahead. In strong winds, it may be necessary
to keep the wing down and touch the up-wind wheel first.

(2) The “rudder or crab method””: In the approach, the plane is headed slightly into the

3

wind and just a second before contact with the ground the opposite rudder (opposite to
the W:lnd) is applied to head the plane in the actual direction of its travel over the
ground.

The “combination method” is a combination of the “slip method” and the “rudder or
crab method.”  In this method the plane is first “slipped”” from a higher altitude and
when nearing the ground the “rudder” or “‘crab method” is used. There are variations
of these methods of executing cross-wind landings, however, in either method the aim
is to prevent the plane from contacting the ground while drifting sideways and thus
prevent severe loads on the landing gear and possible “ground looping” of the plane.

Remember: OTHER PLANES MAY BE LANDING INTO THE WIND, THEREFORE, CHECK TRAFFIC

IN ALL DIRECTIONS WHILE PRACTICING CROSS-WIND LANDINGS.
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31. SERIES OF EIGHTS (ELEMENTARY NO. 3)

In this maneuver you use the same type of landmarks that you used in making the No. 2
elementary eight, that is, the intersection of two landmarks such as roads or fence lines, which
lie at right angles to each other. Your plane’s path over the ground should describe a figure
eight, the two loops of which lie along the cross-wind landmark. (See diagram.)

To begin the maneuver, start from a position on the up-wind side of the landmark which
lies cross-wind (landmark B in the figure below), and over to the right or left of the intersec-
tion of your two landmarks far enough so that when you fly toward the intersection, your
gi%ht path will bisect the 90-degree angle between landmarks A and B, as in the diagram

elow.

Then fly directly towards the intersection. When you reach the intersection continue
the level flight for a short interval, and then start the first loop of your eight.

Vary your bank so that your plane will cross the road at a right angle at the end of the
loop of your eight (position X in the diagram). Then continue your turn, and plan your
recovery so that you will come out of your turn headed toward the intersection, and will have
an interval of straight and level flight before passing through the intersection.

After you pass the intersection, continue straight and level flight for a short interval, and
then make the other loop of your eight. Again be certain that your plane is at right angles
to the road at the end of the loop of your eight (position Y in the diagram).

Your flight path through the intersection of the landmarks, betwen the loops of your
eight, should approximately bisect the 90-degree angle between these landmarks. Remember,
that in order to maintain this flight path, you will have to “crab’ a little into the wind.

REMEMBER THE GENERAL PRINCIPLES YOU LEARNED EARLIER REGARDING YARYING THE
BANK TO CORRECT FOR DRIFT.
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32. "EIGHTS'" AROUND PYLONS

Pylon Eights (or eights around pylons) is & maneuver in which the plane is flown around
two landmarks (or ;iylons), the flight path having the shape of a figure “8”, both loops of the
eight being identical and uniform distance from the pylons maintained throughout the turns.

Two large trees, intersections, or other landmarks are selected that are directly cross-
wind and far apart enough to allow a short straightaway flight between turns.

The maneuver is started by flying at an altitude of approximately 600 feet directly down-
wind toward the point halfway between the pylons. When the plane reaches the down-wind
side of the pylons, start a 45- to 50-degree-bank turn, to the left or right into the wind, around
the first py{)on, keeping the distance from the pylon the same throughout the turn by varying
the degree of bank to compensate for drift.

As the plane approaches the opposite side of the pylon (the up-wind side) roll out of the
turn and head the plane to the point opposite the other pylon (on the down-wind side) the
same distance from the pylon as the first turn was started around the first pylon.

When opposite the second pylon (on the down-wind side) start a turn around this pylon,
keeping the distance from the pylon the same through the turn by varying the bank to com-
pensate for drift.

When the turn is completed head the plane toward the opposite pylon for a second turn
around this pylon.

Remember to start and stop your turns around the pylons so that both loops of your
«g” will form the same path over the ground and the distance from the pylons remains the
same through the turns.

Care must be exercised in compensating for drift in the turns and during straightaway
flight between pylons.
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33. "EIGHTS'" ON PYLONS

The purpose of this maneuver is to enable the trainee to acquire precision in handling
the plane in positions with which, up to now, he has been unfamiliar. They all require a
thorough knowledge of the effect of the controls, relaxation, good “feel’” of the plane and
proper timing.

The pylon eight or the eight on pylons is & maneuver in which the airplane is flown around
two pylons, the flight path having the shape of a figure “8”’ and the turns being such that some
portion of the airplane, such as the lower wing tip, is held continuously on a line from the
pilot’s eye to the pylon. This line should be parallel to the lateral axis of the airplane.

This maneuver differs from eights around pylons in two important respects. It will be
recalled that in the eights “around pylons” the distance from the pylons remains the same,
while in the eights “on pylons’ the distance from the pylons varies if there is any wind. This
is the first point of difference.

The second point is that the bank varies in quite a different way, increasing as the distance
from the pylon decreases and decreasing as the distance from the pylon increases.

Since the airplane is closer to the pylon on the windward or up-wind side, it is obvious
that the bank must be increased in order to hold any given point on the wings in line with the
pilot’s eye and the pylon. Conversely, on the down-wind side, the bank must be shallower
because the airplane is farther away from the pylon. As a result, the degree of bank, the
radius of the turn, and the distance of the airplane from the pylon continuously are changing.

On pylon “‘eights’’ are considered the most difficult type of eight since their execution is
affected by the speed, the altitude, and the angle of bank as well as the other factors which
affect all eights. If the “on”’ pylon eight is to be performed perfectly, there is only one altitude
for a given air speed, and this altitude is the same for all angles of bank.

In performing this maneuver, however, you must remember that steep banks demand high
speeds to prevent stalling. For medium and gentle banks, on the other hand, you will not
want to use unnecessary speed, because of the excess loads on the engine. Therefore, it is
best to do the medium and gentle pylon eights at cruising speed, with the same altitude, and
then do the steep pylon eights at a speed that is safe for them and consequently at a higher
altitude. The altitude required for any given speed can be found by trial, in which also the
above rules can be checked.

Reference marks for sighting parallel to the wing span are not well defined on many
airplanes and usually have to be fizured out with some care by measurements on the ground
before starting the maneuver. The ground objects should be selected in the same manner as
for eights around pylons, or the same pylons can be used if desired (provided they are objects
of about the same height), and all turns should be started into the wind as before.
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The starting point should be far enough to the side of the pylon so that when the airplane
arrives at a point on a line with it and the bank is assumed, the pylon will appear in the center
of the gap and midway between the two outer struts of a biplane. In a monoplane usua.lly
either tie wing tip is used or the area bounded by the V-struts, the wing, and the ‘“‘jury strut.”

The bank must not be started until the wing can be lowered and the pylon appear in
this position.

The following rules will assist the trainee in making the proper corrections:

1. Assuming that the altitude is correct, if the ;;{Ion appears to move toward the upper
wing or toward the leading edge, decrease the bank slightly to retain or regain the
desired position.

2. If a pylon appears to move toward the lower wing or trailing edge, increase the bank
slightly to retain or regain the desired position.

8. The more quickly the pylon’s tendencY to move in any direction is sensed or observed,
the less the correction necessary to hold the desired position.

In order to accomplish the objective of this type of eight, the pylon must be watched
constantly and the airplane flown accurately through the use of kinesthesia or *‘feel,” with
visual perception not devoted primarily to it. The eyes must be kept on the pylon, and the
attitude of the wivxvxﬁltips also may be observed, as well as their seeming action witf; reference to
the pilot. This will indicate the attitude and action of the nose as well as the bank. Other
senses will warn of approaching slips and skids. The amount of initial bank should be
about 45 degrees.

Execution—Select two glylons located so that an imaginary line connecting them is at
90° to the wind. Fly parallel to this line at the altitude previously determined as suitable for
thespeed to be used in making the turn and at such a distance from the pylons that the turn can
be made on it properly. When approximately in line with the first pylon, lower the wing
until the sighting point strikes the pylon, at the same time beginning a turn into the wind.

Fly around the pylon with the pylon constantly in line with the sighting point until the
Bosition for recovery has been reached. Level the wings and, with due allowance for drift,
y to the proper location to start the turn around the second pylon,
Common Faults:
1. Usual faults in turns.
2. Starting turn too soon or too late,
3. Starting turn at wrong altitude.
4. Starting turn at incorrect distance from pylons.
5. Coming out of turn too late.
6. Incorrect throttle setting and consequently incorrect speed.
7. Mow'lng the nose up or down with the elevators to make the airplane remain on the
pylon.
8. Failure to correct for drift between pylons.
9. Watching pylon too closely and neglecting position of nose.
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34. SERIES OF TURNS

This maneuver, known as ‘“Series of Turns,” embodies nothing which you have not already
learned, but it will be one of the required maneuvers on your part, because it calls for planning,
for holding altitude, and for precision. :

This series of turns is done at 1,500 feet, and the excellence of your performance depends
on the accuracy and precision with which you make the turns, and on the degree to which you
hold your altitude constant.

It is necessary that you memorize the order of this series of turns, which is as follows (refer
to diagram):
1. Two gentle 90-degree turns; first one into the wind, then one cross-wind.
2. Two medium 180-degree turns; in opposite directions, started when flying cross-wind.
3. One gentle 90-degree turn into the wind.
4. Two steep 360-degree turns made in opposite directions, each started when flying”
directly into the wind.

First: Choose two roads or section lines for your landmarks. They must be at right angles to
each other, and the first landmark must be cross-wind.

Second: Begin the maneuver by flying cross-wind, down your first landmark. As you ap-
proach the intersection of your second landmark, look around for other planes, and then
make a gently banked 90-degree turn into the wind.

Third: Fly straight and level directly into the wind for a few seconds, look for other planes,
and make another gentle 90-degree turn in the opposite direction from the first turn.

At This Point You Will Again Be Cross-Wind And Parallel To The Original Landmark.

Fourth: Fly straight and level for a few seconds, and after checking for other planes, make a
medium 180-degree turn into the wind, using not more than & 45-degree bank. Again fly
straight and level cross-wind for a few seconds, look for traffic, and make another medium
180-degree turn in the opposite direction.

As You Finish Your Second 180-Degree Turn, You Should Again Be Flying Cross-Wind, Parallel To Your
Original Landmark.

Fifth: Check for planes, and then make a gentle 90-degree turn so that you are again flying
into the wind, parallel to the road or section line which is your second landmark.

SERIES OF TURNS
EXECUTE AT 1500' ALTITUDE

MED UM
45°
( STEEP

(
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Sixth: Look around, and then make a steep (60-degree bank) 360-degree turn. Fly straight
and level into the wind for a few seconds, again check for other planes, and follow immedi-

ately with another steep 360-degree turn in the opposite direction to your first 360-degree
turn.

It is important that each turn be completed exactly in line with your landmarks. In other
words, they are to be precise 90, 180, and 360 degree turns.

It is also very important that you come out of this series of turns at the same altitude as
you entered it. Ideally, you should neither gain nor lose altitude on any of your turns, but if
you should lose altitude on one turn try to gain it on the next—in other words, keep continually
correctt.ing for errors, and plan ahead so that you will complete the series of turns at exactly
1,500 feet.

Remember: During the time you are flying straight and level between the various turns, it
may be necessary for you to ‘‘crab” into the wind in order to keep your flight path parallel
to your reference landmarks.

LOOK IN ALL DIRECTIONS FOR OTHER PLANES, PARTICULARLY IN THE DIRECTION YOU
WILL BE TURNING!

e
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35. 720-DEGREE STEEP TURNS (MAXIMUM BANK)

This maneuver consists of {lying two complete circles at a constant altitude and constant
degree of bank. Its purpose is to help you acquire coordination and accuracy in entering into
and recovering from turns.

Your altitude should be at least 1,500 feet.

Your degree of bank should remain constant at 50 to 60 degrees, or the maximum for type
of plane used. Youshould feel a sharp “bump” during the sccond 360-degree turn. This
will be caused by a propeller wash made during the first turn.  If you don’t feel it, either your
altitude or your radius of turn has varied. In cither case, you have not performed the mancuver
correctly.

Full throttle is used for the maneuver. Since a good portion of the wings’ lift is used to
counteract centrifugal force and due to the higher stalling speed in a steep banlk, you must use
all the power available to maintain your altitude.

Pick a landmark before starting. You will be able to judge your turns better if you choose
some straight landmark, such as a road, to go by. Iind one that is directly eross-wind, and
do the mancuver on the down-wind side of it, starting the turn into the wind. In this way
gpu can use the road as a guide to help you recover at the proper time and in the correct

Irection.

To Execute the Maneuver:

Fly down-wind of your landmark and parallel with it at an altitude of not less than 1,500
feot. Check the air around you for other planes.

Open the throttle fully.

Start a bank and turn inte the wind. Your bank should be about 60 degrecs, or as steep
as can be maintained without losing altitude.

Continue the turn through two complete circles, or 720 degrees.

Recover so that you will be flying parallel with your landmark. You will have to antic-
ipate in your recovery, so as not to overshoot.

Cautions:

Be certain to coordinate properly. Remember that you don’t use more aileron pressure
for a steep bank—you just hold the pressure longer. Male your entrance and recovery smooth.

Hold your bank constant. There is very little overbanking tendency in a steep turn so
very little opposite aileron will be necessary.

Hold the nose of the plane up. You will have to use considerable back pressure in order
to “tighten up’’ the turn and not lose altitude.

But remember that the plane can and will stall in a turn as in any other position if too
much back pressure is applied too long.
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36. SPIRALS
A spiralis a steeply banked gliding turn Mr. i i ]
maintained through several revoh%tions you gzﬁfzhﬁjg"i:’,

This maneuver enables you to lose alti-
tude while circling around some point on
the ground. If your engine quit, and you
wanted to land on a field almost directly
below you, you can see how the spiral
would be useful in coming down to a posi-
tion from which to begm your landing
approach,

In practicing this maneuver, start the
spiral at about 2,000 feet. This will give
you enough altitude to make 4 or § turns
before coming out of the spiral at 1,000
feet.

Check traffic in all directions.

To start the maneuver, head into the
wind, far enough to the left of the selected i
point on the ground so that you can see it from the window of your plane without leaning in
the seat.

Apply carburetor heat before closing throttle.
Close your throttle, and start a gliding turn around the point on the ground.

Keep a constant distance from the point throughout the spiral. That is, make the point
on the ground the center of the circle through which you turn.  In order to make your ground
path circular, you will have to vary your bank to correct for drift, just as you did when prac-
ticing “8’s’’ and S-turns. Remember, as you head up-wind, shallow out your bank; as you
head down wind, steepen up your bank.

About every 20 seconds, open throttle and clear engine of accumulated gases.

The average bank during this maneuver should be between 50 and 60 degrees. That is,
bank about as steeply as you did in your 720-degree power turns. However, when practicing
this maneuver, on your first few trials it is sometimes a good idea to use a shallower bank
(about 45 degrees) until you get the “feel”” of the maneuver. Lien, after you get used to the
maneuver, you can spiral using a steeper bank.

Maintain a constant gliding speed. Since in turns the stalling speed of your plane is
raised, your speed will have to be higher than the normal gliding speed of the plane. But be
careful not to hold the nose too low, or a spiral dive will result. Check your air-speed indicator
and maintain an airspeed about 10 m. p. h. higher than normal gliding airspeed.

Coordinate your controls in the entry and recovery. One of the purposes of this maneuver
is to develop skill in executing gliding turns. Be careful not to skid or slip especially in the
recovery.

Pick some reference points on the ground besides your spot, so that you will not lose your
sense of direction or orientation. Roads, trees, or other landmarks usually serve this purpose.
By keeping track of these landmarks during the spiral, you will always be aware of the direc-
tion in which you are heading.

Come out of the spiral, and resume the normal glide at 1,000 feet.

Never continue your spiral below 1,000 feet.

Remember to clear engine about every 20 seconds in the glide and check traffic.




SECTION I BASIC FLYING 51

MANEUVERS
—ie
J(‘i

37. POWER LANDINGS

In a normal landing, the plane is partially stalled just before it touches the ground. As
you know, when the plane is stalled, the controls lose most of their effectiveness and the plane
18 difficult to handle. Thus, in a high and gusty wind you may not be able to control the
plane during a normal landing.

Under these conditions, the power wheel landing is extremely useful, since the plane is
literally “flown onto the ground’’ with sufficient air speed to enable the pilot to have com-
plete control of the plane throughout the maneuver. The approach is made with power on,
the plane lands on its front wheels only and rolls along on the ground in a tail-high position,
until the pilot closes the throttle and puts the tail on the ground.

The approach to a power landing is made with power on, and consequently the angle of
the glide during the approach is somewhat flatter than during the normal glide. When you
begin the approach, throttle the engine back slightly, and place your plane in a gliding angle
somewhat flatter than a normal glde.

During the approach, especially in rough air, keep your air speed about ten miles an hour
faster than the normal gliding speed of the plane. If you are gliding too fast, raise the nose,
or decrease the engine R.P.M. depending on whether or not you want to lose altitude more
rapidly, or more slowly. If you aregliding too slowly, increase your gliding angle, or give the
engine more R.P.M.

As you approach the ground, level off and fly straicht and level about two feet off the
grouhlild. Use just enough engine R.P.M. to maintain sufficient speed to keep the plane from
settling.

Then, gradually ease the stick forward until the wheels touch the ground. Hold the
wheels on the ground with a slight forward pressure on the stick, and taxi along on the ground
in this tail-high position, You will be taxiing with the tail in the air, fast enough to be flying,
except for the fact that in this tail-high position the wings are at & zero angle of attack, and
therefore have little lift. Thus a sudden gust of air will not lift the plane off the ground, and
the propeller blast on the tail gives excellent rudder and elevator control.

When you want to put the tail on the ground decrease the engine R.P.M. slowly, thereby
slowing up the taxi speed, and gradually let the tail down. The plane will then roll to a stop.

BUT LIKE THIS.
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Wheel landings require more space than normal landings. Therefore if there is any
question in your mind regarding whether or not you will overshoot the field on your approach,

open the throttle, and go around agein. In actual practice, the wheel landing is used only
when the wind is strong.

Under these conditions you need to worry less about space needed, since in a 25- to 30-

mile v:iind your actual ground speed will be only 15 or 20 miles per hour as you touch the
ground.

Don’t push the stick forward too suddenly or you will hit the wheels too hard and bounce
(as you probahly did several times in learning to land). Too much forward pressure on the
stick will cause & nose-over, so be sure to practice this maneuver first with your instructor.
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38. FORWARD SLIPS

The forward slip is a maneuver which
enables you to lose altitude rapidly, and at
the same time to maintain your original
flight path over the ground. During the
slip, one wing is lowered, enough opposite
rudder is applied to turn the nose shightly
away from the low wing, and the plane moves
sideways through the air without change of
flight path. The increased drag (resistance
of the plane to its movement through the air)
when the plane is in this position prevents an
increase in air speed, even though the angle of
descent is greater than in a normal glide.

The advantages of a forward slip are that
it enables you to shorten and to steepen your
landing approach without increasing your for-
ward speed or changing your flight path. It
also allows a clear view of the landing area
during the approach.

e &
FORWARD SLIP

SRS
The forward slip is particularly useful in INTO THE WIND

forced landings. Since 1t enables you to lose
altitude rapidly without increasing your air speed, you can come in over obstructions (trees,
wires, etc.) then lose altitude rapidly and land in a small field. Furthermore, it is valuable
insurance against undershooting a field, when you have no engine to help you. Under such
circumstances, you can intentionally make your approach with too much altitude. Then, when
You are close enough to the field to judge that there is no danger of undershooting, you can lose
this excess altitude in a forward slip.

- To start the maneuver, close your throttle and assume a normal glide. If it is left open\,[
‘\\ the engine will vibrate excessively, since the air will not strike the two blades of the propeller at \
the same angle. \\

Then lower one wing slightly, and hold aileron pressure to keep the wing lowered. |

As you lower the wing, hold enough opposite rudder to keep the plane from turning from
your original flight path. Remember, in_a forward slip, although the plane is following your
original flight path, the nose is not pointed in the direction in which you are moving. g

(Now raise the nose above the normal glide position by exerting back pressure. Your air
speed during a forward slip should be the same as during a normal glide. If you don’t raise the
nose, ¥ou will gain excessive air speed, which will increase the length of your glide, and destro |
| the usefulfiess-of the maneuver. But don’t raise the nose too.high or the plane will stall in full !
| readiness foraspin. " » 588  (znsimen (PA4E Gy ) e MBIOTA I ALeeal |,

. . . bu A plre A1t rons”
To recover, use enough aileron pressure to raise the low wing, and gradua y ease off your

| rudder pressure, at the same time, lower the nose and recover to the normal glide position.

ter a little practice you will be able to coordinate opposite control pressures and perform
the maneuver smoothly. o

e

Common faults are:
1. Failure to raise the nose, resulting in a nose-down slip, with an increase in speed.
2. Releasing rudder too quickly.
3. Insufficient rudder pressure so that direction of motion is changed and the slip becones
a side slip instead of a forward slip.
4. Holding the nose too high, causing the plane to stall.
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39. SIDE SLIPS

The side slip differs only slightly from
the forward slip. The principal difference lies

during these two maneuvers.

In a forward slip one wing is lowered,
the nose moves slightly in & direction op-
posite to that of the lowered wing, and the
plane slips sideways through the air, along
the original flight path of the plane.

In a side slip the longitudinal axis of the
plane is held parallel to the original flicht
path, and when one wing is lowered, the
plane moves sideways through the air in the
direction of the lowered wing, away from
or at an angle to, the original flight path.

The sideslip is executed in essentially
the same manner as the forward slip.

One wing is depressed, and as the plane
starts to turn in the direction of the low wing,
enough opposite rudder pressure is applied
to keep the nose of the plane headed in the
original direction. The flight path will be
forward, down, and to the left (or right) in the direction of the low wing.

SIDE SLIP
INTO THE WIND

As the wing is depressed, the nose of the plane should be raised enough so that the normal
gliding speed is maintained. Keep glancing at your air-speed indicator. It will probably
be necessary to raise your nose slightly higher than you raised it in a forward slip, and then
to ease forward on the stick enough to prevent the plane from turning.

This maneuver, like the forward slip, requires opposite movement of stick and rudder.
This represents a different type of coordination than you have been practicing.

“Forward and side slips’’ can be done into the wind or cross wind. If they are executed
cross wind the “drift”’ will affect their flight path over the ground according to the velocity
of the wind.

By combining the side and forward slips we get a “turning slip” or “spiral slip”’, in which
a side slip is begun when the plane is flying at 90 degrees to the wind with the low wing headed
up wind. By easing off “top” rudder pressure the plane is allowed to turn into the wind and
assume the position of a forward slip. From this point on, the control pressures pertaining
to the forward slip apply.

in the flight paths followed by the plane
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40. "DRAGGING" AREAS

This maneuver is used to enable you to
look over a strange field on which you propose
to land. It is particularly useful when you
are running short of gas, or when you are
forced to land on a field other than an airport
because of approaching bad weather during
a cross-country flight, or when lost.

“Dragging” an area consists in flying over
the field, to one side of the area in which you
intend to land, at an altitude sufficiently {ow
that you will be able to determine the size of
the field in relation to the landing character-
istics of your plane, the condition of the field’s
surface, and the presence of obstacles in your
intended landing path which would not be
visible from a greater altitude.

When you have selected the field in which you intend to land, circle it at an altitude of
500 feet. During this circuit pay particular attention to the field’s size, its contours, approaches,
surface conditions, and the wind direction. Plan your approach so that you will have the long-
est run possible after landing, taking into consideration the wind, and other factors.

Then make a more careful inspection of the area in which you intend to land by ‘“dragging”’
the area.

Approach the field, headed into the wind, in a power-on glide. Since your glide is more
shallow with power on, it will have to be started either farther from the field, or with less
altitude, than would a normal approach.

Fly up wind over the field, to gne side of the intended landing area, at 30 to 50 feet altitude,
keeping your air speed well above the stalling speed of the plane. Carefully examine the
intended landing area. Look for stumps, holes or soft spots in the field, other obstructions
and note with particular care the field’s inclination. Repeat the maneuver if necessary, unti
you are certain that the field is suitable for landing.

Be certain that you are not flying so low that you will be unable to clear obstacles, sush as
trees or buildings at the far end of the field.

In deciding whether or not the field is satisfactory, and in planning your actual approach
for landing, remember: YOUR INSTRUCTOR PROBABLY WILL HAVE TO FLY THE PLANE
OUT OF THE FIELD. THEREFORE be certain that there are no tall trees or other obstruc-
tions on the up-wind side of the field.

If the field is sloping, it is usually better to land down-wind and up-hill rather than up-
wind and down-hill, unless the wind is very strong.

In general, plan your approach so that you will have the longest run after landing, taking
into consideration the wind, and other factors.

Make several practice approaches before making the actual landing.

This maneuver will be demonstrated by your instructor, and you will not be required to
ractice it solo. But remember how the maneuver is done as you might have occasion to use
1t some time.
If an occasion arises when you must make an emergency landing in a field due to bad
weather, becoming lost, or for other reasons, Don’t Attempt to take off again from this field.

Call your instructor or the airport by telephone and explain your difficulty to them.
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41, CHECK FLIGHTS

At the end of your training period you
will be given a flight test by EA% personnel.
Furthermore, at intervals during your train-
ing, you may be given periodic “‘check flights”
by some person other than Administration
personnel.

These “check flights” are examinations.
Their purpose is to determine how well you
have learned to maneuver an airplane. As
in any other examination, how well you do
on the “check flight”” depends upon how well
you are prepared. If you have taken your
mstructions seriously, if you have practiced
conscientiously during your solo flying, and
if you understand the fundamentals you
learned in ground school, you will not need WA
to worry about your “check flights.” .

Some trainees get ‘‘inspectoritis,”” and “blow up” during their “check flight.” Some-
times this results from a feeling of unpreparedness. Often, however, the simple fact of having
the check pilot in the front seat makes a trainee “jittery.”

Remember that the check flight is just like any other flight. The check pilot will merely
ride along while you fly the plane through a series of maneuvers. Unlike most examinations,
you will know the series of maneuvers which the check pilot will require. —You will have
practiced them many times, both with your instructor and solo.” You will know what is
coming, and there is no reason why you should not fly as well with the check pilot as you did
while practicing. The check pilot is a human being, he was once a trainee himself, and would
probably rather give you a good mark than a poor one.

When practicing the check flight maneuvers solo, imagine that the check pilot is sitting
in the front seat and give yourself a ‘“check flight” from time to time. During the “check
flight,” the check pilot will say little or nothing, so the practice situation won’t be wholly
different from the actual flight.

For some of the check flights you will be required to memorize the sequence of the various
maneuvers, and to go through the series without directions from the check pilot. If this is
the case, be certain that you know the sequence of the maneuvers. This should be easy,
since you will have flown the series both with your instructor, and solo many times. The
sequence of maneuvers for the final “check flight” is given on a following page. ~ At any given
point in your flight training, practice until you are proficient in all the maneuvers in this list
which you have learned up to that time.

The emphasis during the check flights is on precision! This means you must plan
ahead. All maneuvers will be done with reference to some landmark on the ground.

During the maneuvers, always be aware of the position of your plane in reference to
these landmarks. For instance, while you are making a turn, estimate where your turn is
to be completed, and how you will have to vary your bank in order to recover in the proper

osition in regard to your landmark. During the maneuver, and during the straight and
evel flight between maneuvers, plan ahead, and decide how and where you will start the
next one.

Don’t get rattled and hurrﬁ through the maneuvers. The sequence in which the maneuvers
will be flown has been arranged so that the most flying can be done in the least time. But be
deliberate. Enter and recover from your maneuvers decisively, and unless directed other-
wise, fly straight and level for a few seconds between maneuvers while you “pull yourself
together.”

Again remember, the check flight is just like any other flight.
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Following is the segence of maneuvers for the final check flight:
1. Taxiing,
2 JTafe—oﬁ‘.' loavi ot
3. Judgment lea traffic.
.Sm@Mudgﬁm@t
. Rectangular course.
. S-turns across & road.
Series of eights.
. Eights (around and on pylons).
Climbs and climbing turns to 1,500 feed.
10. Series of turns.
11. 720° turns (maximum bank).
12. Series of stalls (power on and off).
13. Spins (as required).
14. Slips (forwerd, side).
15. Spirals (right and left).
16. Glides and gliding turns.
17. Spot landings (180° side approach).
18. Spot landings (180° overhead approach auxiliary field).
19. Coordination exercises.
20. Forced landings.
21. Judgment entering traffic.®
22. Plapning.?
23. Alertness.?

oG ;B

3 These items are not maneuvers to be flown in the check flight but aspects of your piloting behavior which will be rated by the check pilot
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Following is the segence of maneuvers for the final check flight:
Taxiing.

. Take-off.

Judgment leaving traffic.®

. Straight and level flight.

. Rectangular course.

. S-turns across & road.

. Series of eights.

. Eights (around and on pylons).

Climbs and climbing turns to 1,500 feed.
10. Series of turns.

11. 720° turns (maximum bank).

12. Series of stalls (power on and off).

13. S{)ins (as required).

14. Slips (forward, side).

15. Spirals (right and left).

16. Glides and gliding turns.

17. Spot landings (180° side approach).

18. Spot landings (180° overhead approach auxiliary field).
19. Coordination exercises.

20. Forced landings.

21. Judgment entering traffic.®

22. Planning.?

23. Alertness?

© 00T TS O N

3 These items are not maneuvers to be flown in the check flight but aspects of your piloting behavior which will be rated by the check pilot



