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Flight Lab - Module One




By the end of this lesson, you will have a firm

LGSSOH ObjeCtiveS understanding of:

Aircraft Documents

Purpose and execution of aircraft pre-flight
inspection

Airport Markings and Wind Direction
Indicators

Aircraft Taxiing including wind corrections
Engine Runup and Pre-takeoff safety checks
Normal takeoff procedures

Circuit Procedures - Entry, Departure,
altitudes

Area Familiarization

Attitudes and Movements

Straight and level flight

Climbing and descending

Turns

Lesson One - The Basics




Aircraft Documents

There are 8 documents that must be onboard the
aircraft for every flight. It must be the original
document, photocopies are not permitted. The
acronym to remember the documents is AROWJILI.

A - Certificate of Airworthiness
R - Certificate of Registration
O - Pilot Operators Handbook
W - Weight and Balance report
J - Aircraft Journey Log

| - Certificate of Insurance

L - Crew Licenses

| - Military Intercept Orders

If any of these documents are not present, the
aircraft cannot fly!



Aircraft Walk
Around

The purpose of the pre-flight Inspection or walk
around, is to ensure that the aircraft is safe and
ready to fly. This inspection must be completed
prior to EVERY flight!

Your instructor will complete an in depth walk
around with you prior to your flight but here are
some of the items that need to checked:

Fuel - Sufficient quantity, no contamination
Qil - Sufficient quantity

Critical Surfaces - No contamination
Control surfaces - clean, no obstructions
Tires - Good pressure, no excessive wear
Propeller - No large nicks or cracks

No obvious defects



Airport Markings Taxiways

This taxiway sign indicates that you are currently on
taxiway A (Alpha), indicated by the yellow A in a black
box.

The aircraft in the picture is approaching taxiway C
(Charlie) on either their left or right or they may
continue on taxiway Alpha by making a slight turn to
the right. These are depicted by the black letters in a
yellow box.

Taxiways are lit by 2 rows of blue lights spaced no
more than 200 feet apart.




Airport Markings

Runways

This runway sign indicates that you are currently on
Taxiway A (Alpha), indicated by the yellow A in a black
box.

The aircraft in the picture is approaching runway 15-33
The runway is indicated white numbers in a red box.

Runways are lit by 2 rows of white lights spaced no
more than 200 feet apart.



Airport Markings

Wind Direction Indicators (Windsocks)

Windsocks with alternating white and International
Orange can be found at any certified airport.

They are normally placed at either end of the runway.

A standard windsock is designed to stand straight out
with a wind speed of 15 knots or more.

If the wind sock is hanging 30 degrees from horizontal
then the wind speed is approximately 10 knots and if
the windsock is 60 degrees from horizontal then the
wind speed is approximately 5 knots.

The wind will always enter from the large end of the
windsock and exit from the smaller end. Because of
this, the windsock will point to the direction that the
wind is going, not where it is coming from.



Taxiing

Taxiing the aircraft on the ground is much different
than steering your car. Maneuvering the aircraft on the
ground is accomplished by using the rudder pedals.

Example: If you want to steer the aircraft to the left,
you would push in on the left pedal. If you wanted to
turn to the right, you would push in on the right pedal.

Make sure that you lead the turn because the aircraft
is not as responsive as a vehicle.

When one rudder pedal is fully pressed, the aircraft will
turn on a 10 degree arc.

One way to increase the radius of turn is to add brakes
while turning. This should only be done when a
sherper turn is required due to excessive wear on the
brakes. Adding brakes will increase the turn radius to
30 degrees.



Stopping the aircraft is accomplished by use of the
rudder pedals. The aircraft is equipped with
independant hydraulic brakes.

Instead of pressing the entire pedal forward, you will
only need to press the top part of pedal on the side in
which you want to turn.

For example, if you want to turn sharper to the right,
you will fully press the right rudder pedal inwards while
also pressing the top portion of the right pedal.

If you want to bring the aircraft to a complete stop,
make sure you apply the top portion of each pedal
equally to avoid turning the aircraft while trying to
stop.



Crosswind Inputs

Using the diagram to the left, if the pilot is
experiencing a wind coming from their 10:00 position,
the controls should be turned to the left and neutral.

-
If the wind were to be coming from the 4:00 position,
UseUpAileron ___p  UseUp Aileron the controls would be turned to the left and pushed

on LH Wing and on RH Wing and
Neutral Elevator Neutral Elevator forwa rd_

Any easy way to remember this is:

Use Down Aileron Use Down Aileron If the wind is coming towards you, simply turn
on LH Wing and on RH Wing and . .
Down Elevator | Down Elevator into the wind.

', \ f'

& h_ F If the wind is coming from behind you, Dive
: U away. Meaning, turn away from the wind and push the

control column forward.




Engine Runup

The engine runup is a very important safety measure
that must be completed prior to every takeoff.

The runup allows the pilot the test the engine and
other vital aircraft systems such as carburetor,
magnetos, mixture control, and electrical system to
ensure proper function prior to departure.

Most causes of engine failure can be eliminated
through a proper, thorough walk around and engine
runup.

Pre-Takeoff checks are also carried out immediately
prior to takeoff. One example is to make sure that the
fuel selector is in the ‘Both’ position prior to takeoff.
This is so the engine is drawing fuel evenly from both
tanks and not just one. Accidents have been caused
because the pilot did not know that they were only
using fuel from one tank and the plane crashed with
the other tank still completely full.



Takeoff

Once the runup and pre-takeoff checks are complete,
it is time for takeoff.

Takeoffs are always done ‘into’ the wind. To determine
the active runway, listen on the radio to see what other
aircraft are using or use the windsock to determine
where the winds are coming from.

You must first check the departure and approach
paths to make sure they are clear of other aircraft.

Next you will taxi onto the runway and begin your
takeoff roll.

Slowly apply full throttle, you will notice the aircraft
wanting to turn to the left. This is caused by engine
torque and propeller slipstream. Apply just enough
right rudder to keep the aircraft straight.



Takeoff

Engine Torque

Torque Effect

Left Gear Forced

. Downward (Reaction)

boldmethod )

Engine Torque

The propeller usually rotates clockwise as seen
from the pilot’s seat. The reaction to the spinning
propeller causes the airplane to rotate
counterclockwise to the left.

This left turning tendency is called torgue.

Manufacturers help compensate for torque effects
in the air with features incorporated into the design
of the aircraft, such as increasing the angle of
incidence on one wing more than the other.

Aileron trim tabs may also be used to help adjust
for torque.



Takeoff

Propeller Slipstream

Spiraling Slipstream
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Propeller Slipstream

The air pushed back by the revolving propeller has a
clockwise corkscrew motion.

This creates an increased pressure on one side of
the tail and a decreased pressure on the other.

The tail is consequently pushed from the high
pressure side to the low pressure side, causing the
aircraft to yaw to the left.

To help compensate for propeller slipstream,
manufacturers offset the tail fin or engine thrust
line.

Rudder trim tabs may also be used to help adjust
for propeller slipstream.



Takeoff

Takeoff Continued

After applying full power and correcting for yaw, you
will need to let the aircraft increase speed until it
reaches the published rotate speed. In our aircraft,
that speed is 65 knots.

Once you reach the rotate speed, apply back pressure
on the control column. It does not need to be a lot of
back pressure, just enough that you can feel the nose
wheel rise.

Now, all of the weight of the aircraft gets transferred
from the wheels to the wings. Once this transfer is
complete, the aircraft will lift off of the ground.

Now you adjust the pitch of the aircraft to accelerate
to your climb speed and continue to climb until you are
clear of the circuit.



Base leg
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Cross-wind leg

A standard circuit pattern is always to the left.
Meaning that an aircraft flying in the circuit will be
making left hand turns. This is done because the pilot
sits on the left side of the aircraft and would therefore
have the best visibility while turning.

There are 4 legs to a standard circuit. Once the aircraft
becomes airborne, it will be on the departure leg. The
first left hand turn will put the aircraft on the
crosswind Leg, another left hand turn will put it on the
downwind leg. A third turn will put the aircraft on the
base leg. This is normally where an aircraft starts its
approach for landing. A last left hand turn will put the
aircraft on the final leg. This should align the aircraft
with the runway and the aircraft will begin the landing
phase of the flight.

A non-standard circuit is essentially the same but all
turns are made to the right.



The Circuit

Departure

Departure from the circuit at an uncontrolled
aerodrome can only be done one way.

First, the aircraft must maintain runway heading

after it becomes airborne.

Base leg

—— e The aircraft is to maintain runway heading until it

ot e = — 1 reaches 1000 feet AGL. At that point it is
’ considered ‘clear of the circuit’ and may now turn in
the desired direction for the flight.

Note: Aircraft requiring to turn left towards the
circuit are advised to continue to climb on runway
heading until they reach 1500 feet AGL. This will

Downwind leg#*—— .
/ 2 B \ prevent them from turning into the circuit and

di) possibly creating a hazard with other aircraft joining
a straight in downwind.

Cross-wind leg

Aircraft departing the circuit at a controlled airport
can start their turns at 500 feet AGL




The Circuit

Base leg
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Cross-wind leg

Entry in to the circuit at an uncontrolled aerodrome
can be done only one of two ways.

First, the aircraft can enter a ‘straight in downwind'.
This would be indicated by the aircraft in the orange
circle.

The second way would be to cross overhead the
airport and join a mid-downwind, as shown by the
red arrow.

At a controlled airport, or an airport with a air traffic
controller, the pilot could be instructed to join the
circuit at any point, including a ‘straight in final’.

Circuit entry altitude is normally 1000 feet above
Ground Level (AGL)



. The attitudes and Movements lesson is the first
AttltUdeS and lesson completed with any student wishing to pursue
their pilot license.
Movements °

The purpose of the attitudes and movements lesson is
to start to get a feel for the aircraft and become
introduced to the terminology that will be used
throughout the rest of the flight training process.

STRAIGHT AND LEVEL

The first attitude is the Cruise Attitude.

The cruise attitude is used while flying straight and
level.

Using the horizon as a reference point, align the top of
the instrument panel so that it is parallel to the
horizon. Looking out the side windows you will also
notice that you have the same distance between the
wingtip and the horizon on both sides.




Attitudes and
Movements
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The second attitude is the nose up attitude.

This attitude will be used when the pilot wants to
climb the aircraft. It will also be used in the landing
flare.

When the aircraft is established in the nose up
attitude, the horizon will be sitting lower on the
windscreen but it will remain parallel to the top of the
instrument panel.

To put the aircraft into a nose up attitude, the pilot will
need to pull back on the control column. This will
deflect the elevators on the tail up which will cause the
tail of the aircraft to move downwards.

To return to the cruise attitude, push the control
column forward slightly and hold until back in the
cruise attitude then return the control column to
neutral.



Attitudes and
Movements

The third attitude is the nose down attitude.

This attitude will be used when the pilot wants to
descend the aircraft.

When the aircraft is established in the nose down
attitude, the horizon will be sitting higher on the
windscreen but it will remain parallel to the top of the
instrument panel.

To put the aircraft into a nose down attitude, the pilot
will need to push forward on the control column. This
will deflect the elevators on the tail down which will
cause the tail of the aircraft to move upwards.

To return to the cruise attitude, pull the control column
back slightly and hold until back in the cruise attitude
then return the control column to neutral.



Attitudes and
Movements

Angle of Bank = 35°

Natural
Horizon

The fourth and last attitude is the banked attitude.

This attitude will be used when the pilot wants to turn
the aircraft.

When the aircraft is established in the banked attitude,
the horizon will be sitting at an angle to the top of the
instrument panel, as shown to the left

To put the aircraft into a banked attitude, the pilot will
need to turn the control column in the direction they
wish to turn. This will deflect the ailerons on the wings
causing one wing to rise and the other to lower.

To return to the cruise attitude, turn the control column
slightly in the opposite direction of the turn to level the
wings.



Attitudes and
Movements

Vertical Axis (Yaw)

Lateral Axis (Pitch)

Longitudinal Axis (Roll)
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Movements are the action that is required to establish
the aircraft in a certain attitude.

A movement can be described as the rotation of the
aircraft around an axis.

The first movement is the ‘pitch’ movement. This
movement is required to put the aircraft in either the
nose up or nose down attitudes.

Imagine a line going from the wingtip on the left all the
way through to the right wingtip. This line would
represent the lateral axis.

When the aircraft is ‘Pitching’, it is rotating around the
lateral axis of the aircraft.



Attitudes and
Movements

Vertical Axis (Yaw)
Lateral Axis (Pitch)

Longitudinal Axis (Roll)

The second movement is the ‘roll' movement. This
movement is required to put the aircraft in either the
bank left or bank right attitudes.

Imagine a line going from the tail of the aircraft
through to the nose of the aircraft. This line would
represent the longitudinal axis. As shown on the left.

When the aircraft is ‘Rolling’, it is rotating around the
longitudinal axis of the aircraft.



Attitudes and
Movements

Vertical Axis (Yaw)
Lateral Axis (Pitch)

Longitudinal Axis (Roll)

The last movement is the ‘yaw’ movement. This
movement is required to maintain coordinated flight.

Imagine a line going vertically from underneath the
aircraft straight up through the top of the cabin.. This
line would represent the normal or vertical axis. As
shown on the left.

When the aircraft is ‘yawing’, it is rotating around the
normal or vertical axis of the aircraft.



AttitUdeS and There are 4 attitudes:
Movements _ 1. Cruise - Horizon straight ahead and parallel.
2.

Nose up - Horizon low in windscreen and parallel.
REViEW 3.  Nose down - Horizon high on windscreen and
parallel.
4. Bank horizon straight ahead but at an angle to the
aircraft instrument panel.

There are 3 movements:

1. Pitch - Rotation about lateral axis - controlled with
elevators.

2. Roll - Rotation about longitudinal axis - controlled
with ailerons.

3. Yaw - Rotation about normal or vertical axis -
controlled with rudder pedals.




Straight and Level

STRAIGHT AND LEVEL

Straight and level flight is a relatively straightforward
exercise however, if not properly learned early on in
training, it can make things much more difficult later
on.

To fly the aircraft straight, simply pick an object ahead
of the aircraft and fly towards it.

Flying level means that the aircraft is not climbing or
descending. This sensation takes time for your body
to recognize, especially with higher altitudes where
noticing a gain or loss of altitude is more difficult.

To maintain a constant altitude, make sure the aircraft
is kept in the cruise attitude and use the horizon to
detect any changes from that attitude.

Use the aircraft altimeter occasionally to confirm that
the aircraft is being flown level.



Climbing

Climbing and
descending

Climbing can be achieved with 3 steps:

Attitude - Put the aircraft in a nose up attitude
Power - Add full power

Trim - Trim the aircraft to reduce pressure on control
column

Chord line

nose high, climbing

Descending can also be achieved with 3 steps:

Power - Reduce power to approximately 1800 RPM
Attitude - Put aircraft into nose down attitude

Trim - Trim the aircraft to reduce pressure on control
column

To recover from a climb or descent use:

Attitude - Back to cruise attitude
Power - Back to Cruise power of 2300 RPM
Trim - Trim the aircraft to reduce pressure




Constant Altitude Turning Flight
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Turning

Turning the aircraft is required anytime the pilot
wishes to change the direction that the aircraft is
travelling.

To accomplish this, turn the control column in the
direction of the turn. The aircraft will start to bank.
Return the control column to neutral once the desired
angle of bank is achieved.

When turning, increased back pressure will be required
to maintain altitude. This is because the lift produced
by the wings always acts perpendicular to the wing,
specifically the cordline of the wing. When a turn is
occuring, the lift gets broken down into vertical and
horizontal components. The vertical component is
used to maintain altitude while the horizontal
component pull the aircraft through the turn.

Make sure to watch the horizon for any pitch changes.



Turning

Adverse Yaw or Aileron Drag
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When turning the aircraft there is an new force
created that pilots must be aware of, it's called
adverse yaw or aileron drag.

In the image to the left, the aircraft is about to make
a turn to the right. In this case, the right hand
aileron moves up. This creates drag and reduces
lift, similar to sticking your hand out the window of
a moving car.

The aileron on the left moves down. This increases
lift and anytime lift is increased, so to is drag. Since
there is more lift and drag being produced on the
left wing, the aircraft will yaw to the left even
though the aircraft is turning right.

To overcome this yaw, the pilot must apply right
rudder when initiating the turn.



Conclusion

That concludes the ground portion for Flight Lab module 3.

If after reviewing this you have any questions, we suggest
you write them down and bring them with you to your
lesson. Your instructor will be happy to go over them with
you.

Remember to check the schedule often at:;

https://ontarioflightcentre.ca/georgian-college/

Due to a number of factors, your flight may get changed.

If you are not feeling well on the day you are scheduled for
flight lab or if you suspect you may have come in contact
with Covid-19, please notify us as soon as possible and try
to switch with another student.

We look forward to seeing you soon. ( tar’a
~—”
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