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Section 1
Engine out Aerodynamics

The Problems of asymmetric Thrust
When a Multi-engine aircraft with engines not positioned along the longitudinal axis

loses an engine, there will be unbalanced forces and turning moments about the center of gravity.
The following directional control and performance problems will result.

1. Pitch Down
The loss of induced airflow over the horizontal stabilizer results in less negative lift from the tail
and causes the nose to pitch down. To compensate for this pitch down, additional back pressure
is required.

2. Roll Towards The Dead Engine
The loss of the airflow created by the propeller (accelerated slipstream) over the dead engine
wing results in a loss of lift on that wing, this loss of lift causes a roll toward the dead engine and
will require additional aileron deflection into the operating engine.

3. Yaw Toward The Dead Engine
The loss of one engine will result in asymmetric thrust being produced. This will cause the
aircraft to yaw toward the dead engine and will require additional rudder pressure on the working
side. “Dead foot, Dead engine”

Engine Inoperative Climb Performance

Climb performance is dependent on the excess power needed to overcome drag. When a twin
engine airplane loses an engine, the airplane loses 50% of its available power. This power loss
results in a loss of approximately 80% of the aircraft's excess power and climb performance.
Drag is a major factor relative to the amount of excess power available. An increase in drag
(such as the loss of one engine) must be offset by additional power. This additional power is now
taken from the excess power, making it unavailable to aid the aircraft in the climb. When an
engine is lost, maximize thrust (full power) and minimize drag (flaps and gear up, prop
feathered, etc.) in order to achieve optimal single engine climb performance.
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Drag Factors on the Cessna 310R
1.      Full Flaps -______ FPM (approx.)
2.      Windmilling Prop -______ FPM (approx.)
3.      Gear Extended -______ FPM (approx.)

Single Engine Service Ceiling

The single engine service ceiling is the maximum density altitude at which the single
engine best rate of climb airspeed (VYSE) will produce a 50 FPM rate of climb with the critical
engine inoperative.

Single Engine Absolute Ceiling

The single engine absolute ceiling is the maximum density altitude that an aircraft can
attain or maintain with the critical engine inoperative. VYSE and VXSE are equal at this altitude.

Sideslip and Zero Sideslip

During flight with one engine inoperative, pilot technique is important to maximize
aircraft performance. An important technique is to establish a Zero Sideslip Condition.

Sideslip Condition

When an engine failure occurs, thrust from the operating engine yaws the aircraft. To
maintain the aircraft heading with the wings level, rudder must be applied toward the operating
engine. This rudder force results in the sideslip condition by moving the nose of the aircraft in a
direction resulting in the misalignment of the fuselage and relative wind. This condition usually
allows the pilot to maintain aircraft heading: however, it produces a high drag condition which
will significantly reduce aircraft performance.
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Zero Sideslip Condition

The solution to maintain aircraft heading and reducing drag to improve performance is
the Zero Sideslip Condition. When the aircraft is banked into the operating engine (usually 2-5°),
the dihedral of the wing will create a horizontal component of lift. The horizontal component of
life minimizes rudder deflection required to align the longitudinal axis of the aircraft to the
relative wind. In addition the banking into the operating engine, the appropriate amount of rudder

required is indicated by the
inclinometer ball being “split”
towards the operating engine side.
The Zero Sideslip Condition must be
flown for optimum aircraft
performance.

VMC

VMC is the minimum airspeed at which the directional control can be maintained with the
critical engine inoperative. The FAA sets guidelines which the aircraft manufacturers must

follow when determining the Vmc speed. These
guidelines are governed under FAR Part 23.
Under FAR 23.149 “ VMC is the calibrated
airspeed at which, when the critical engine is
suddenly made inoperative, it is possible to
maintain control of the airplane with that engine
still inoperative, and thereafter maintain straight
flight at the same speed with an angle of bank of
not more than 5°.” VMC speed is marked on the
airspeed indicator by a red radial line. The
guidelines are:
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Critical engine inoperative and windmilling

Operating engine at maximum available takeoff power

Most unfavorable gross weight and center of gravity (CG) - within aircraft limits

Bank up to 5° into operating engine

Able to maintain heading +/-20°

Take off configuration (flaps, cowl flaps and trim)

150 pounds of rudder force (maximum)

Standard atmosphere at sea level (max engine performance)

Out of ground effect

Gear up

*Note:
Any changes to the above criteria could result in a significant change in Vmc, although recovery

procedure should be maintained within the guidelines of the POH and the FAA Training handbook. The
following summarizes how Vmc may be affected by the above criteria. Although each aircraft is different
and may be subjected to different handling qualities considering the discussed conditions.

1. Critical Engine inop and windmilling
When the propeller is in a low pitch (unfeathered) position, it presents a large area of  resistance
to the relative wind. This resistance causes the engine to “windmill” The windmilling creates a
large amount of drag and the result is a yawing moment into the dead engine. When the propeller
is “feathered”, the blades are in a high pitch position, which aligns them with the relative wind,
minimizing drag. A feathered prop will decrease drag and lower Vmc.

2. Operating Engine to take off power
When the operating engine develops maximum power, adverse yaw is increased toward the
inoperative engine. The pilot must overcome the yaw to maintain directional control. Any
condition that increases power on the operating engine will increase the Vmc speed. Any
condition that decreases power on the operating engine (such as power reduction by the pilot, an
increase in altitude, temperature, low density, or aging engine) will decrease Vmc speed

3. Max gross weight
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During straight and level flight, the aircraft weight will not affect Vmc. However, in a given bank
that changes. The heavier the aircraft, the greater the horizontal component of lift and the less
rudder force required. As weight is increased, Vmc is decreased.

4. Bank up to 5 °
When the wings are level, only the rudder is used to stop the yaw produced by the good engine
(sideslip condition). Banking into the good engine creates a horizontal component of lift. With
this horizontal component of lift, less rudder force is required to overcome the yaw. Vmc is
decreased as we bank into the good engine by a factor of 3 KIAS per degree of bank angle.

5. Aft center of gravity
As the center of gravity moves aft, the moment arm between the rudder and the CG is shortened.
Reducing the leverage of the rudder. This reduced leverage reduces the rudders effectiveness and
results in a higher Vmc speed.

6. Take off configuration
Having your flaps down will have a stabilizing effect that may reduce the Vmc speed.

7. Standard day at Sea Level
Standard conditions (15℃ 29.92) yield high air density that allows the engines to develop
maximum power. An increase in altitude or temperature (a decrease in air density) will result in
reduced engine performance and prop efficiency. This decreases the adverse yaw effect. Vmc
speed decreases as altitude is increased.

8. Out of ground effect
Ground effect reduces induced drag. So when you are out of ground effect you will have the full
amount of induced drag resulting in a higher Vmc speed

9. Gear up
When the gear is extended, the gear and gear door act like rudders. reducing the yawing tendency
and decreasing Vmc speed.
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Factor Vmc (airspeed) Vyse (performance) Control

< Maximum weight Increases Increases Decreases

Maximum weight Decreases Decreases Increases

> Maximum weight Decreases Decreases Increases

Gear up Increases Increases Decreases

Gear down Decreases Decreases Increases

Flaps up Increases Increases Decreases

Flaps down Decreases Decreases Increases

Forward CG Decreases Decreases Increases

Aft CG Increases Increases Decreases

Trimmed for takeoff
According to factory/14 CFR Pt. 23 criteria

Cowl flaps open Decreases Decreases Increases

Cowl flaps closed Increases Increases Decreases

Windmilling prop Increases Decreases Decreases

Feathered prop Decreases Increases Increases

Standard temperature
As published

> Standard temperature Decreases Decreases Increases

< Standard temperature Increases Increases Decreases

5° bank Decreases Decreases Increases

No bank Increases Increases Decreases

> 5° bank Decreases Decreases Increases

Out of ground effect Increases Decreases Decreases

In ground effect Decreases Decreases Increases

150 lb. rudder pressure Decreases Decreases Increases

< 150 lb. rudder pressure Increases Increases Decreases

> 150 lb. rudder pressure Decreases Decreases Increases
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Critical Engine

The critical engine is the engine whose failure most adversely affects the performance and handling
qualities of the airplane. On most light twin engine aircraft (Cessna 310R), both propellers rotate to the
right. Making the left engine the critical engine. If you have a counter rotating engine you do not have a
critical engine (though you may argue both are critical). The contributing factors that make the left engine
critical are:

P Factor

Accelerated slipstream

Spiraling slipstream

Torgue

P-Factor (Yaw)

Both propellers turn clockwise as viewed from the cockpit. The
descending blade produces more thrust that the ascending blade
due to its increased angle of attack. Though both propellers
produce the same overall thrust, the descending blade on the right
engine has a longer moment arm to the C.G. (more leverage) than
the descending blade on the left engine. The yaw produced by the
loss of the left engine will be greater that the yaw produced by the
loss of the right engine. Making the left engine critical as depicted
in the top figure.
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Accelerated Slipstream (Pitch and Roll)

P- Factor causes more thrust to be produced on the right side of the propeller. This yields a center line of
lift that is closer to the center of gravity on the left and further from the center of gravity on the right. This
also results in less negative lift on the tail. Because of this, the roll produced by the loss of the left engine
will be greater than the roll produced by the loss of the right engine. Making the left engine critical in
conventional light twins. This is depicted on the left figure.

Spiraling Slipstream (Yaw)

A spiraling slipstream from the left engine hits the vertical stabilizer from the left. Helping to counteract
the yaw produced by the loss of the right engine. However, with a left engine failure the slipstream from
the right engine does not counter the yaw toward the dead engine because it spirals away from the tail.

Making the left
engine critical.
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Torque (Roll)

For every action there is an equal and opposite reaction (Newtons 3rd law). Since the propellers rotate
clockwise, the aircraft will tend to roll counterclockwise. When the right engine is lost, the aircraft will
roll to the right. The right rolling tendency , however is reduced by the torque created by the left engine.
When the left engine is lost, the aircraft will roll to the left and the torque produced by the right engine

will add to the left
rolling tendency.
Requiring more
aileron input, which
increases drag.
Making the left
engine critical.

Summary

On most light twin engine aircraft when the critical engine is inoperative both directional control and
performance will suffer. When discussing directional control problems, the focus is how it affects Vmc.
When discussing the performance, the focus is on Vxse and Vyse (climb performance). It is important to
keep these concepts separate and fully understand them
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Section 2
Aircraft Systems for the Cessna 310R

Continental IO-520

Horizontally opposed

Air cooled

Normally aspirated

Direct drive

Engines
The airplane is equipped with two Continental IO-520s. They are six-cylinder,

fuel-injected engines, each rated at 285 horsepower at 2700 RPM. Each engine is provided with
an oil pump, fuel pump, vacuum pump, propeller governor, tachometer generator, starter and
alternator. The engines use a wet sump pressure lubricating oil system. Oil temperature is
controlled by a thermally operated valve which either routes oil through the externally mounted
cooler or bypasses the oil around the cooler. Oil is routed through internal passages to all moving
parts of the engine which require lubrication. Oil pressures from both engines are routed into the
fuselage, to the left and right engine gauges, where direct oil pressure reading are mechanically
displayed. The oil temperatures or both engines are measured on the output side of the oil
coolers. The measurements are electrically transmitted to the left and right engine gauges where
the oil temperatures are displayed.

Propellers
This airplane is equipped with two all-metal, three-bladed propellers. They are

constant-speed, full-feathering, single-acting and governor regulated. Oil pressure opposes the
force of springs and counterweights and pushes the blade towards low pitch (high rpm). Oil
pressure is provided by the engine oil system, boosted by the governor gear pump and supplied
to the propeller through the crankshaft flange.

Feathering is achieved by placing the propeller control in the feather position.  Due to the
low-RPM lockout used for engine shut-down, the propeller control must be placed in the feather
position above 900 RPM to obtain a fully feathered propeller.
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Internal Cowl Flap System
The internal cowl flap system is designed to increase engine temperature during low

power climbs, cruise, descent and operations in low temperatures. Cowl flap position has no
substantial effect on cruise or climb performance.

The cowl flap system is actuated by a push-pull cable assembly which moves internal
flaps located below the louvers up the upper engine cowl.

Landing Gear
The landing gear is a fully retractable tricycle landing gear consisting of a main gear

located in each wing and a nose gear located in the forward fuselage. Each landing gear is
mechanically connected to a single gear box located aft of the pilot’s seat. The gearbox is driven
by an electric motor actuated by the landing gear selector on the instrument panel.

During ground operation, accidental retraction is prevented by a safety switch (squat
switch) located on the left landing gear strut. With pressure applied to the switch, electrical
power is unable to reach the gear motor.

The landing gear doors are mechanically connected to their respective gears, retracting
and extended with each landing gear.

The landing gear warning horn is an electrically generated intermittent ‘beeping’ sound
controlled by the throttles and the wing flap position. The warning horn will sound if either
throttle is retarded below 12” manifold pressure with  the gear retracted, or if the flaps are below
15°. The warning horn will also sound if the gear selector is placed in the up position while on
the ground.

Nosewheel steering on the ground is accomplished by bungee spring assembly and
cables. The nose gear automatically engages the nose wheel steering system when the landing
gear is extended.  When the landing gear is retracted the nose wheel steering is disengaged and
the nose wheel is spring-loaded to the centered position.

A landing gear hand crank is located below the right front edge of the pilot’s seat and is
used for manually lowering the gear should the electrical gear motor fail. The hand crank must
be stowed in its clip before the gear will operate electrically. When in the operating position, the
hand crank disengages the landing gear motor from the actuator gear.

Shock absorption is provided on each gear by an air-over-oil (“oleo”) shock strut.

14



Brakes
Each main wheel has an independently hydraulically actuated braking system. A

hydraulic master cylinder is attached to each pilot’s rudder pedal and may be operated from the
pilot or copilot side. The parking brake system consists of a manually operated handle connected
to the parking brake valves located in each main brake line. When pressure is applied to the
braking system and the parking brake handle is pulled, the valve holds pressure on the brake
assemblies until released. To release, press the parking brake handle in.

Flaps
The split flap system allows the pilot to select 0°, 15° or 30°of flap extension. The flaps

are actuated by push-pull rods attached to bell cranks in the wing. The inboard push-pull rods are
attached to a cable actuated by an electric motor with reduction gear in the fuselage. When the
actual flap position equals the selected position, a micro switch de energizes the flap motor.

Vacuum System
The vacuum system consists of two engine-driven vacuum pumps, one on each engine.

There is a pressure relief valve for each pump, a common vacuum manifold, air filters, a suction
gauge with two needles indicating left and right vacuum.  Vacuum is used for gyro instruments.
Should either pump fail, a check valve is provided in each end of the manifold to isolate the
inoperative pump.

Small red buttons located in the lower portion of the suction gauge are spring-loaded to
the extended (failed) position. When the vacuum pump is operating normally, the buttons are
pulled flush.

Pitot Static
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The pitot-static system includes one heated pitot head on each side of the forward
fuselage, and two static ports located on the each side of the aft fuselage. The pilot-side pitot
static system includes a pilot-operated alternate static source and drain. Because the cabin
pressure is relatively low, it is preferable to use the alternate static source as a means of a drain
valve to restore the original system. To minimize error when using the alternate static system,
close all windows and vents.  *Optional Co-Pilot pitot static system not installed

Fuel System

Tank Total Fuel Capacity
(U.S. Gallons)

Useable Fuel (U.S. Gallons)

Each Main Tank 51 50
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Auxiliary 32 31.5

Wing Locker (unused) 20.5 20

The fuel system consists of two main tanks located at the wing tips, two auxiliary tanks located
internal to the wings and one optional left wing locker tank.  Each tank holds 51 gallons total, 50
gallons usable.  There are two auxiliary tanks internal to the wings.  Each AUX tank holds 32
gallons total, 31.5 gallons usable.  This aircraft has a single wing locker tank installed which is
located on the left wing baggage locker area.  The ‘locker tank’ holds 20.5 gallons, 20 gallons
useable.  In total, the aircraft can hold up to 186.5 gallons of fuel, 184 usable). The main tanks
are integrally sealed (wet) and aluminum, while the auxiliary tanks are bladder-type cells located
between spars. The wing locker tanks are also bladder-type.

There are three electrical pumps and one mechanical pump associated with each the left
and right sides of the aircraft. Each main tank contains two pumps: an auxiliary pump and a
transfer pump. The auxiliary pump operation is controlled by a switch on the switch/circuit
breaker panel and provides fuel pressure for priming during starting and supplies fuel in the
event of the engine driven fuel injection pump failure. The transfer pump is mounted on the aft
side of main rear bulkhead within the tank and transfers fuel from the nose section of the main
tank to the center sump of the main tank. It permits steep descents with low main tank fuel
quantity and operates continuously whenever the battery switch is positioned to on.

Fuel from the wing locker tank cannot be fed directly to the engine, but must be pumped
first through the main tank by wing locker fuel transfer pumps. The wing locker tank transfer
pumps are manually controlled and should not be energized until adequate space is available in
the main tank to hold transferred fuel. Note, pilots should use caution as a lateral imbalance can
result when locker fuel is transferred. Fuel vent lines for the locker tank are deiced by heaters
which are controlled by the pitot heat switch.

There is one fuel selector for each engine, which allows 4 manual selections: main,
auxiliary, crossfeed and off. The MAIN selection allows fuel to flow from the main tank
through the selector to the engine-driven fuel pump. The AUXILIARY selection allows fuel to
flow from the auxiliary tank through the fuel selector to the engine-driven pump. The
CROSSFEED position allows fuel to flow from the opposite engine main tank to the
engine-driven fuel pump. When in the OFF position, fuel is unable to flow to the engine.

The AUX pump has three switch positions: LOW, ON and OFF. In the LOW position,
the auxiliary fuel pumps operate at low speed for vapor purging. The ON position runs the
auxiliary pump at low speed when the engine driven pump is operating normally. If the engine
driven pump fails, the auxiliary pump will automatically switch to high speed, providing
sufficient fuel for all partial-power engine operations. Note that the auxiliary pumps operate at a
fixed pressure which can create an excessively rich mixture at low power setting and an
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excessively lean mixture at high power settings. Lean the mixture at low power settings when the
engine driven fuel pump has failed, and be aware that full power may not be available.

The mechanical, engine-driven fuel pump provides fuel to the metering unit. Each pump
also contains a bypass which returns excess fuel and vapor to the main tanks at all times. It
should be noted that at all times during operation excess fuel that is not used by the engine
is bypassed at the engine driven fuel injection pump and returned to the main fuel tanks.
Pilots must use caution to always use fuel from the main tanks first. If the aux tanks are
used with full main tanks, the returning fuel will be forced overboard through the main
fuel tank vent lines.  Also, because of this setup, when operating off of the aux fuel tanks,
pilots should periodically check the main tank fuel quantity for use of the bypassed fuel,
especially under low fuel situations.

Fuel drains are located under each fuel tank, fuel selector, crossfeed line and locker tank
transfer line.

The fuel flow gauge is a dual instrument which indicates the approximate fuel
consumption of each engine in pounds per hour by sensing the pressure at which fuel is delivered
to the engine spray nozzles in the fuel injector.

The fuel quantity gauge is a dual instrument which measures weight of fuel contained in
each tank. An approximate gallons scale is also included, but note that fuel density varies with
temperature, therefore fuel weight is the more accurate way to measure fuel quantity.

Low fuel warning lights are located on the panel, and indicate when the left or right main
tanks contain less than 60 pounds of fuel remaining (approximately 10 gallons)

The aircraft heater (described later) uses approximately .5 gallons per hour of use.
Extended operation may result in a lateral fuel imbalance.  Caution must be used to ensure that
after the heater is turned off, adequate airflow is supplied to the system for enough time to allow
for cooling.  This can be accomplished via airflow during flight or use of the electrically driven
cooling fan.  In N310RR the aircraft heater has been placard end inoperative.

.
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*NOTE: N310RR has 50 gallon main tanks. 31.5 gallon Aux tanks. Left engine wing
locker tank 20 gallons. (We will not be using the wing locker tank.)
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Stall Warning
The stall warning system consists of a transmitter vane located in the left outboard wing

leading edge, connected to a cockpit warning horn. The warning horn will sound approximately
5 to 10 KIAS above the stall speed in all flight configurations. The vane can be heated to prevent
ice build up by placing the pitot heat switch to ON.

Heating
The heating system consists of an air inlet in the nose, a cabin fan, a gasoline combustion

heater in the nose and controllable heat outlets in the cabin. Two heat outlets are located at the
base of the windshield for defrosting. Outlet ducts are in the following locations: One on the
forward cabin bulkhead, one on each side of the forward cabin and two in the aft passenger
compartment on the aft face of the main spar.

The cabin heat switch has three selections: HEAT, OFF and FAN. Selecting HEAT starts
and maintains heater operation, Placing the switch in FAN position provides ventilation for
ground operations.

The cabin air temperature control knob adjusts a thermostat which controls heated air
temperature in a duct located just aft of the heater. When the temperature of the heated air
exceeds the setting, the thermostat automatically opens and shuts off the heater.

The forward cabin air knob directs warm air to the outlet located on the forward cabin
bulkhead allowing for fast warm-ups when the airplane is on the ground.

The cabin air knob controls airflow to all passenger compartment heat vents.
A heater overheat warning light alerts the pilot that the air temperature in the heater has

exceeded 325 F (163 C) and that the heater overheat switch has been actuated. Once the overheat
switch has been actuated, the heater turns off and cannot be restarted until the overheat switch in
the right nose compartment has been reset. Prior to resetting, it is highly advised that the heater
be thoroughly checked to determine the reason for the overheat.

De-Ice System
This Cessna 310R was originally fitted with heated props which have since been

removed. It is equipped with windshield anti-ice TKS fluid, which is stored in and refilled from
the aft section of the right wing storage locker. De-ice boots are on the leading edge of both
wings and are pneumatically actuated by the vacuum pump. The boots may be operated by a
switch underneath the pilot-side yoke shaft.

Electrical System
Electrical energy is supplied by a 28-volt, negative-ground, direct current system

powered by a 50 amp alternator on each engine. Each side has independent circuits with its own
regulator and overvoltage relay. The voltage regulators are connected to provide proper load
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sharing. A 24-volt battery is located in the left wing just outboard the engine nacelle. A LOW
VOLT light will illuminate when the bus voltage decreases below 25 volts.

Separate battery and alternator switches are provided as a means of checking for a
malfunctioning alternator circuit and permit such a circuit to be turned off. If an alternator circuit
fails, malfunctions or if one engine is not running, the switch for that alternator should be turned
off.

Emergency alternator field switches are located on the right side of the switch and circuit
breaker panel. The switch is used when the alternators will not self-excite. Placing the switch in
the ON position provides excitation from the battery even though it is considered to have failed.

Two overvoltage relays in the electrical system constantly monitor their respective
alternator output. Should an alternator exceed the normal operating voltage, the overvoltage relay
will trip, taking the affected alternator off the line.

All electrical systems in the airplane are protected by push-to-reset type circuit breakers
or switch breakers. Should a breaker pop or a switch breaker move to the OFF position, they may
be reset after three minutes. Do not hold a breaker in or a force a switch to stay in the ON
position as this indicates a short circuit.
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Inoperative instruments and Equipment
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Cessna 310R V Speeds - KIAS (MPH)
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VR

83 (95)
VYSE

106 (122)
VBG (MAX GROSS)

111 (128)
VA (MAX GROSS)

148 (170)
VLO

138 (159)

VX

85 (98)
VS0

72 (83)
VMCA

80 (92)
VNO

181 (208)
VFE (15)

158 (182)

VXSE

95 (109)
VS

79 (91)
VSSE

92 (102)
VNE

223 (256)
VFE (FULL)

139 160)

VY

107 (123)
VBG (4700LBS)

103 (118)
VA (4700 LBS)

137 (158)
VLE

138 (159)
XWIND

19 (22)

Power Settings, Configuration and Airspeeds

Configuration Inches MP RPM KIAS VSI

Clean 16 2350 120 Level

Clean 20 2500 145 Level

Clean 20 2350 150 Level

Clean 16 2350 135 -500 FPM

Clean 13 2350 120 -500 FPM

Gear Down 15°
flaps (Approach)

16 2350 120 -550 FPM

Clean (Go
around/Missed)

2500 2500 120 +1100 FPM
7° Nose Up

*Speeds are a approximation

Section 3
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Flight Procedures

Passenger Briefing

Seat Belts/Harness
Air vents/ Cockpit operations
Fire Extinguisher/ Flight Controls
Traffic/ Talking
Emergency Operations
Your Questions

Pre-Takeoff Briefing
Engine Failure Action

If an engine failure, fire or airplane abnormality occurs prior to rotation, abort. If not enough
runway remains to stop: Turn master switch off, fuel selector off, avoid obstacles, and evacuate
aircraft after it comes to a complete stop.

If an engine failure occurs after rotation with gear down and useable runway remaining, I will
close the throttles, land, and stop.

If an engine failure occurs after rotation with gear up, I will perform the inflight Engine Failure
checklist:

● Airspeed-Blueline
● Mixtures, Props, Throttles- Full Forward
● Flaps and Gear- Up
● Identify dead engine with “Dead foot”
● Verify engine by closing throttle
● Feather dead engine Prop
● Mixture on dead engine- Cutoff

I will evaluate aircraft performance, execute an emergency, make appropriate radio calls, and
land on a suitable runway.

Departure Information

I will make a _______ take off and my initial heading after noise abatement is ______ and will
climb to ______. (Brief SID and clearance if applicable)
Approach Briefing
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IFR (for VFR use WIRE)

Weather

Instruments

Radios

Elevation (of airport)

Timer

Altitude (missed approach)

Procedure briefed and set

Normal Takeoff (flaps 0°) - Used Only On Balanced Fields.
1. Pre takeoff checklist
2. Clearance or radio call prior to runway entry
3. Position on center line.
4. Hold breaks
5. Increase throttles to 2000 RPM
6. Check gauges in green
7. Release breaks and increase throttles to full power
8. Announce airspeed “alive”
9. Announce V1 (dependent on accelerated stop distance)
10. Announce “rotate” and start rotation at 83 KIAS
11. Accelerate to 106 KIAS/Blueline (Vyse)
12. Establish a positive rate of climb and retract the landing gear.
13. Above 500ft AGL accelerate to 120 KIAS and set climb power (25”MP / 2500 RPM)
14. Climb at 120 KIAS and perform Climb Checklist

Short Field Takeoff (flaps 15°) Not required for ATP rating

1.Pre takeoff checklist
2.Clearance or radio call prior to runway entry
3.Use maximum runway and position on center line
4.Hold breaks
5.Increase throttles to 2000 RPM
6.Check guages in green
7.Increase throttles to full power and release breaks Announce airspeed “alive”
8.Rotation at 83
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9.Climb rate and maintain  85 KIAS (Vx) through 50’ AGL
10.At a positive rate of climb: retract landing gear
11.Accelerate to 95 KIAS, retract flaps
12.Accelerate to 120 KIAS, set climb power (25”MP and 2500 RPM)
13.Climb at 120 and perform Climb Checklist

Clearing Turns for in-flight Maneuvers (Before every inflight maneuver)
1. Maintain altitude (within 100’)
2. Set power to 16” MP
3. Perform a 90° clearing turn to left then right (look before you turn)
4. Perform a 90° clearing turn back to original heading and perform GUMPS check (Max

Gear down speed is 138 KIAS)
○ Approach stall -GUMPS -Gear down
○ Departure stall -GUMPS- Gear down
○ *items below are not required for ATP
○ Slow Flight -GUMPS- Gear down
○ Drag Demo -GUMPS- Gear up
○ Vmc Demo -GUMPS- Gear up

Steep Turns (ATP rating requires 45° bank {can be visual or under hood} Commercial rating
requires 50° bank)

1.Maintain altitude within 100’
2.Set Cruise power to  16” MP 2350 RPM (below Va 140 KIAS)
3. Perform 360° turn to the left maintaining bank within 5° (increase power as necessary)
4.Roll out on heading within 10° of entry heading
5.Perform 360° turn to the right maintaining bank within 5°
6.Roll out on heading within 10° of entry heading

Approach Stall- “landing configuration” (ATP rating requires recovery at first indication of
an impending stall. Commercial rating requires recovery at first indication of aerodynamic
buffeting)

1. Perform clearing turns and GUMPS check (gear down)
2. Reduce power to 15”MP and establish a descent
3. Extend flaps to full (15° below 165 KIAS 30° below 140 KIAS)
4. At chosen altitude reduce power to Idle
5. Maintain altitude until airspeed decreases (not to exceed 1 knot per second)
6. Recover by applying full power smoothly, decrease AOA, maintain altitude.
7. Retract flaps to 15°
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8. Accelerate to 85 KIAS (Vx) establish a positive rate of climb
9. Retract gear and final flaps
10. Accelerating to 107 KIAS (Vy)
11. Level off at chosen altitude and accomplish cruise checklist

Departure Stall- “Takeoff configuration” (ATP rating requires recovery at first indication of an
impending stall. Commercial rating requires recovery at first indication of aerodynamic
buffeting)

1. Perform clearing turns and GUMPS (gear down)
2. Reduce power to 15”MP and maintain altitude
3. Extend flaps to take off 15° (below 165 KIAS)
4. Increase power to 18”MP
5. Increase pitch to lose 1 knot per second
6. Recover by applying full power smoothly, decrease AOA, maintain altitude.
7. Accelerate to 85 KIAS (Vx) establish a positive rate of climb
8. Retract gear and final flaps
9. Accelerating to 107 KIAS (Vy)
10. Level off at chosen altitude and accomplish cruise checklist

Slow Flight (Not required for ATP rating)
1. Perform clearing turns and GUMPS check (gear down)
2. Maintain alt and heading
3. Reduce power to 15”MP
4. Extend flaps to full (15° below 165 KIAS 30° below 140 KIAS)
5. Maintain 82 KIAS while maneuvering
6. Pitch for airspeed - power for alt.
7. Recover by applying full power smoothly, decrease AOA, maintain alt.
8. Retract flaps SLOWLY to 15°
9. Accelerate to 85 KIAS (Vx)
10. Retract gear and final flaps
11. Accelerating to 107 KIAS (Vy)
12. Level off at chosen altitude and accomplish cruise checklist.

Drag Demonstration (Required only for MEI rating)
1. Perform clearing turns and GUMPS (gear up)
2. Maintain heading and alt
3. Reduce 1 engine throttle to 12”MP (sim. feather)
4. Increase operative throttle to full power
5. Extend landing gear - Maintain 106 KIAS blueline (note VSI)
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6. Extend flaps to full - Maintain 106 KIAS blueline (note VSI)
7. Reduce left throttle to idle- Maintain 106 KIAS blueline (note VSI)
8. Recover with In-Flight Engine Failure Checklist

Vmc Demonstration (not required for ATP rating, unless CLT restricted)
To demonstrate the loss of directional control for training purposes, limit rudder input at 106
KIAS (blue line) while maintaining directional control. Increase the pitch attitude slowly to
reduce the airspeed at approximately 1 knot per second while maintaining the limited rudder
input. As the speed decreases, additional aileron input will be required to maintain the max 5° of
bank toward the operating engine. Loss of directional control should occur prior to the stall due
to the limited rudder input. *Note, the limited rudder is only for demonstration purposes to
assure proper recovery technique from the loss of directional control.

1. Perform clearing turns and GUMPS check (gear up)
2. Close left throttle at 106 KIAS maintaining heading and altitude.
3. Increase right throttle (operating engine) to full power. maintain heading and up to 5° of

bank towards the operating engine.
4. Limit the rudder at 106 KIAS (Blueline) while still maintaining entry heading.
5. Increase pitch attitude slowly- Decreasing airspeed at approx. 1 knot per second
6. Announce and recover at first sign of:

a. Loss of directional control (with limited rudder)
b. First indication of stall

7. Recover promptly by simultaneously reducing power sufficiently on the operating engine
while decreasing the angle of attack as necessary to regain airspeed and directional
control within 20° of entry heading and a minimal loss of alt. *Recovery should not be
attempted by increasing power on the simulated failed engine.

8. Slowly increase the operating engines throttle to full power, accelerating to 106 KIAS
9. Level off at chosen altitude and accomplish cruise checklist

Normal Visual Approach and Landing
1. Complete the Approach check before entering the airport traffic area

a. devote full attention to aircraft control and traffic avoidance
2. Enter pattern at TPA (1000’ agl)
3. Reduce power to 20”MP and slow to 140 KIAS
4. Once in traffic pattern announce “Before landing checklist”
5. Extend landing gear - verify 3 green (Below 138 KIAS) Pumps on
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6. Seatbelts on
7. Landing lights on
8. Abeam landing point- reduce power to 15”MP and 15° flaps
9. Announce “Blueline GUMPS”

a. GUMPS check is to serve as a backup check.
10. Maintain 106 KIAS
11. On final (overhead pattern) or no later than 500ft AGL (straight in pattern), flaps to full
12. Announce and double check “Gear DOWN and stabilized”

a. If you gear is not down or you are not stabilized execute go around
13. Reduce throttles slowly over approach end, reducing airspeed to 95 KIAS

a. Maintain stabilized descent angle
14. Touch down at approx. 75 KIAS with power at idle
15. Maintain centerline, and back pressure on control wheel to prevent slamming of the nose

wheel.

Short Field Approach and Landing (Not required for ATP rating)
1. Complete the Approach checklist before entering the airport traffic area

a. devote full attention to aircraft control and traffic avoidance
2.  Enter pattern at TPA (1000’ agl)
3.  Reduce power to 20”MP and slow to 140 KIAS
4.  Once in traffic pattern announce “Before landing checklist”
5.  Extend landing gear - verify 3 green (Below 138 KIAS)
6.  Mixtures and Props forward
7.  Pumps on
8.  Seatbelts on
9.  Landing lights on
10.  Abeam landing point- reduce power to 15”MP and 15° flaps
11.  Announce “Blueline GUMPS”

a. GUMPS check is to serve as a backup check.
12.  Maintain 106 KIAS
13. On final maintain 106 KIAS and 600’ agl flaps to full
14.  Announce and double check “Gear DOWN and stabilized”

a. If you gear is not down or you are not stabilized execute go around
15.  Reduce throttles slowly over approach end to idle, reducing airspeed to 95 KIAS

a. Maintain stabilized descent angle
16.  Touch down on landing point
17.  Maintain centerline, and back pressure on control wheel to prevent slamming of the nose

wheel.
18. Retract flaps after touchdown (verify flaps and not landing gear)
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19. SIMULATE by announcing max breaking for training purposes

Landings
All approach to landings should be with full flaps. Flaps should be set at 15° for
go-arounds and for high cross wind landings.

Announced calls

On downwind abeam approach end, at FAF, or ½ dot below glideslope intercept, announce
“Gear Down- Before landing checklist”

Out of 1000’ AGL announce:
“Blue Line-GUMPS”

“Gas,Undercarriage, Mixture, Props”

At 400’ AGL, announce for verification:
“Gear Down- Stabilized”

On approaches at 100’ above minimums, announce:
“100 to go”

ILS One or Two Engines
Mach 5 Aviation recommends initially setting flaps to 30° (full) at glideslope intercept for both 1
and 2 engine ILS precision approaches. When conducting a one engine ILS down to minimums it
is assumed that a landing is assured. The flaps set to 30° (full) allows for stabilized approach to
touchdown for both one a two engine operations. Mach 5 Aviation does not recommend a one
engine go around below 500’ AGL unless required for safety of flight. Below 500’ AGL go
arounds during single-engine practice will be performed by increasing to full power on both
engines.
1. Complete the approach checklist and identify localizer when able
2. Set the published inbound course on the HSI
3. The aircraft is considered established on the inbound course within one dot of the
localizer course
4. Maintain 120  KIAS until glideslope intercept
5. Extend gear at 1 dot below glideslope intercept
6. Announce “Gear down before landing checklist”
7. Extend landing gear- Verify 3 green lights
8. Verify that fuel selectors are on fullest
10. Extend flaps 15°
11. Descend on glideslope at 120 KIAS 16”MP 2500 RPM
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12. Mixtures forward
13. Props forward
14. Turn fuel pumps on (low)
15. Verify all above items with the Before Landing checklist
16. Announce out of 1000’

a. “Blueline Gumps
17. Maintain 120 KIAS
18. Announce at 400’

a. “Gear down stabilized”
19. Announce at 100’ above minimums

a. 100’ to go
20. Retard throttles slowly over approach end, reducing airspeed to 95 KIAS – maintain a
stabilized descent angle
21. Touchdown at approximately 75 KIAS with power idle
22. Maintain back pressure to prevent slamming the nose wheel onto the runway

Non-precision Approach Straight in One or Two Engines
1.     Complete the approach checklist and identify NAV aid when able
2.     Maintain 120 KIAS during procedure turn, outbound and inbound to the FAF
3.     Set the inbound course on the HSI
4.     The aircraft is considered established on the inbound course within one dot of the course
5.     Check for flags
6.     At FAF start time (if necessary)
7.     Extend gear (Below 138 KIAS)
8.     Announce “Gear down before landing checklist”
9.     Extend landing gear- Verify 3 green lights
10.  Verify that fuel selectors are on fullest
11.  Extend flaps 15°
12.  Descend at 120 KIAS 16”MP 2500 RPM

a.     500’-700’ FPM
13.  Mixtures forward
14.  Props forward
15.  Turn fuel pumps on
16.  Verify all above items with the Before Landing checklist
17.  Announce out of 1000’

a.     “Blueline Gumps
18.  Maintain 120 KIAS
19.  Announce at 100’ above minimums
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b.     100’ to go
20.  Maintain MDA (plus 50’ MINUS 0’)
21.  Runway in sight descend at predetermined VDP or maintain MDA to MAP
22.  Do not leave MDA until landing is assured. Once field is made maintain 106 KIAS
23.  Leaving MDA
24.  Announce at 400’

c.     “Gear down stabilized”
25.  Retard throttles slowly over approach end, reducing airspeed to 95 KIAS – maintain a
stabilized descent angle
26.  Touchdown at approximately 75 KIAS with power idle
27.  Maintain back pressure to prevent slamming the nose wheel onto the runway

Circle to land Approach Two Engines

1. Complete the approach checklist and identify NAV aid when able
2. Maintain 120 KIAS during procedure turn, outbound and inbound to the FAF
3. Set the inbound course on the HSI
4. The aircraft is considered established on the inbound course within one dot of the course
5. Check for flags
6. Extend gear at 1 dot below glideslope intercept (Below 138 KIAS)
7. Announce “Gear down before landing checklist”
8. Extend landing gear- Verify 3 green lights
9. Verify that fuel selectors are on fullest
10. At FAF start time (if necessary)
11. Extend flaps 15°
12. Descend at 120 KIAS 16”MP 2500 RPM

a. 500’-700’ FPM
13. Mixtures forward
14. Props forward
15. Turn fuel pumps on
16. Verify all above items with the Before Landing checklist
17. Announce out of 1000’

a. “Blueline Gumps
18. Maintain 120 KIAS
19. Announce at 100’ above minimums

b. 100’ to go
20. Maintain MDA during circling maneuver (plus 50’ MINUS 0’)
21. When descending out of MDA reduce power 15”MP maintain. 106 KIAS when landing
is made
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22. Announce at 400’ on final
c. “Gear down stabilized”

23. Retard throttles slowly over approach end, reducing airspeed to 95 KIAS – maintain a
stabilized descent angle
24. Touchdown at approximately 75 KIAS with power idle
25. Maintain back pressure to prevent slamming the nose wheel onto the runway

Missed Approach
1. Cram Increase throttles to full power
2. Climb Increase pitch to establish a climb (Approximately 7° nose up)
3. Clean Retract flaps to 15°. Retract gear upon positive rate. Retract flaps to 0° and

accelerate to 120 KIAS
4. Retract landing gear upon acquiring positive rate of climb
5. Cool Monitor engine gauges and use mixture and cowl flaps as appropriate
6. Call Missed approach
7. “Ce-spend” (Suspend on GPS if used) Fly assigned or published heading and altitude .
8. Perform Climb Checklist

Holdings
Fly procedure turns and holding patterns at 120 KIAS with gear and flaps up. And a power
setting of 16”MP and 2350 RPM
1.     Slow to holding speed 120 KIAS 3 minutes prior to hold (16”MP 2350 RPM)
2.     Determine appropriate holding entry
3.     Acquire expect further clearance time
4.     Hold at 120 KIAS, with 1 minute leg to the inbound fix once established
5.     Report “Established in holding”

Max speeds: Up to 6000’ MSL 200 KIAS/6001’ to 14000’ MSL 230 KIAS
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ILS ONE OR TWO ENGINE APPROACH PROFILE

NON-PRECISION ONE OR TWO ENGINE APPROACH PROFILE
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CIRCLING APPROACH TWO ENGINES ONLY PROFILE
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Section 4
Checklists Procedures

Checklist - Normal Procedures
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Checklist - Emergency Procedures
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Propeller Overspeed
In the event of a propeller overspeed, retard the throttle and move the propeller governor

back to low RPM and maintain. The propeller overspeed is usually caused by a malfunction in
the propeller governor which allows the blades to rotate to full low pitch.

Loss Comms
Squawk 7600 and Fly:

Route Altitude
Assigned MEA
Vectored Expected
Expected Assigned
Filed
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Section 5
Performance/ Weight and Balance

Be familiar with performance charts and able to calculate all but not limited to the following:

⎯ Takeoff distance to clear a 50 foot obstacle
⎯ Accelerate stop distance
⎯ Single engine rate of climb
⎯ Single engine service ceiling
⎯ Landing distance

Complete the following sample weight and balance problem. The answer sheet is on the next
page.

Conditions

Front Passengers: 370 lbs
Middle Passengers: 200 lbs
Rear Passengers: 170 lbs
Rear Baggage: 100 lbs
Nose Baggage: 100 lbs
Empty Weight: 3875.5  lbs.
Maximum Takeoff Weight: 5500 lbs.
Maximum Landing Weight 5400 lbs
Maximum Rear Baggage Weight: 124 lbs.
Maximum Nose Baggage Weight: 350 lbs
Maximum Useable Fuel: 183 gal.

Weight Arm Moment

Basic Empty Weight 3875.5 38.56 149437.9

Front Pilots 37

Middle Passengers 68

Rear Passengers 102

Rear Baggage 160 lbs.
max

126
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Nose Baggage 350 lbs
max.

-31

Zero Fuel Weight (=)

Main Useable Fuel (+) 35

Aux Useable Fuel 47

Ramp Weight (=) -----------

Taxi/Run up Fuel 4.2 gal.
(-)

Takeoff Weight (=)

Formulas:
Weight x Arm = Moment Total Moment = CG

Total Weight

Subtract Zero Fuel Weight from Max Ramp Weight to find useable fuel weight. Divide by 6 to
find number of gallons.
3 gallons of unusable fuel are included in the basic empty weight.
100LL Fuel (blue) weighs 6 lbs/gal., Oil weighs 7.5 lbs/gal.

Answer the Following:

1. Takeoff CG:
2. Zero Fuel CG:
3. Takeoff Weight:
4. Useable Fuel (gas):
5. Plot Zero Fuel and Takeoff CG location on the above envelope.
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Section 6
Oral Review

1. To maintain instrument currency, a pilot must have made six approaches and
demonstrated proper holding procedures as well as radial and bearing tracking in the last
six months.

2. An alternate is not required if the weather at your destination is forecast to be at least a
2000 foot ceiling and visibility of at least three miles. This forecast must be from one
hour before to one hour after your estimated time of arrival.

3. If an alternate is needed, the forecast weather at that alternate must be at least a ceiling of
600 feet and visibility of two miles for precision approaches and a ceiling of 800 feet and
visibility of two miles for non-precision approaches.

4. Reserve fuel of 45 minutes is required for IFR flights; 30 minutes for VFR day flights;
and 45 minutes for VFR night flights. This reserve is required in addition to the fuel
required to fly to your destination and alternate.

5. If radio communications are lost during IFR flight, squawk 7600. Fly the highest of the
MEA, your assigned altitude or your expected altitude.

6. VOR limits: 4°for VOT, ground checkpoint and dual check. 6° for an airborne check.

7. VOR equipment must be checked every 30 days.

8. Transponders must be checked every 24 calendar months.

9. Pitot static systems must be checked every 24 calendar months.

10. ELT equipment must be checked after half of the battery life or after 1 hour of cumulative
use or 12 calendar months.

11. An aircraft used for hire must have a 100 hour and an annual inspection.
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12. In order to descend below the DH or MDA, all of the following conditions must be
met:
A. The required flight visibility is met.
B. The aircraft is in a normal position to land.
C. (1) The runway environment is in sight - descent to land.

(2) Approach lights in sight - descend to 100’ above touch
down zone until runway environment is in sight.

(3) Descend and land if red terminating bar or red side row
bars are in sight.

13. Multi-engine aircraft with a Vso of 61 KIAS or less, or a gross weight under 6000 pounds
do not have to demonstrate positive single-engine climb performance per FAR 23.

14. The minimum equipment list includes a list of equipment that may be inoperative for a
particular phase of flight. If not required to have a MEL, comply with the minimum
equipment prescribed by the FAR’s.

Answer The Following Sample Oral Questions:

1. What aircraft inspections are required under FAR part 91?

2. What are the required documents in the airplane and on pilot?

3. What are the required equipment in the airplane?

4. Recite the V speeds.

5. What is the maximum crosswind component?

6. Describe the engines.
A. How many cylinders are on the C-310?
B. Who is the manufacturer of the C-310 engine?
C. What is the engine horsepower rating?
D. Does it have fuel injectors or a carburetor?
E. Are the engines turbocharged or normally aspirated?
F. How are the cylinders arranged?
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G. How is ignition provided for the engine?
H. Does the oil system have a wet or dry sump?
I. What are the minimum and maximum oil capacities?

7. Describe the propeller system.
A. Who makes the propellers?
B. What does oil pressure do to the propeller?
C. Which lever manipulates oil pressure to the propeller?
D. Which unit regulates oil pressure to the propeller?
E. Define constant speed.
F. What unit adjusts the propeller to maintain a constant RPM

and how does it do it?
G. Define full feathering.
H. Will the propeller always feather?
I. Are the propellers synchronising or synchrophasing?
J. What are centrifugal stop pins?
K. What is the true purpose of the centrifugal stop pins?

8. What is the correct action for a propeller over-speed?

9. Describe the electrical system.

10. What are the indications of a failed alternator?

11. Will the engines continue to run with the alternator and battery master switches turned
off?

12. Describe the vacuum system.
A. Which instruments are vacuum operated?
B. What are the normal vacuum operating limits?
C. How many vacuum pumps does the C-310 have?
D. What indications would occur in the event of a vacuum pump failure?

13. Describe the stall warning system.
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14. Describe the fuel system.

15. Explain how to cross feed fuel.

16. Describe the landing gear system.
A. How is the landing gear actuated?
B. What keeps the gear in the up position?
C. What keeps the gear in the down position?
D. In what three situations will the landing gear horn activate?
E. What unit will not allow the gear to be retracted on the ground?
F. What is the procedure to extend the gear manually (Emergency Gear Extension)?
G. What airspeed is of importance during manual gear extension?
H. Are the brake and the landing gear hydraulics interconnected?
I. Describe the sequence of events in the gear system after the pilot moves the selector

to the down position.

17. What type of braking system is used by the 310? Where is the brake fluid serviced?

18. What type of flaps does the 310 have? What are the flap settings on the 310? How are the
flaps actuated?

19. What are the maximum taxi, takeoff, and landing weights?

20. What is the maximum baggage capacity?

21. Define VSSE

22. What are the drag factors on light twins?

23. Who determines Vmc for a particular aircraft?

24. Define Vmc.

25. What are the factors in determining Vmc?

45



26. What are the effects on Vmc and performance regarding Density Altitude, flap extension,
gear extension, feathered vs windmilling propeller, increased weight, CG location,
aircraft construction (large/small rudder surface, counter-rotating engines, how far
engines are mounted out on the wing), and use of bank ?

27. Define critical engine and list the factors used to determine it.

28. What causes an aircraft to sideslip with the loss of an engine, and what action is required
to correct this?

29. How much climb performance is lost  when an engine fails?

30. Define absolute and single-engine service ceiling.

31. What documents are required to be on the aircraft?

32. Explain lost communications procedures.

33. Explain the pitot static system.
A. Does the C-310 have an alternate static source? If so, how is it activated and what

actions are necessary to acquire the most accurate reading?
B. What instruments are pitot static?
C. Where is the pitot static head located?

34. How do you prevent a heater overheat?

35. Where are the fuel tanks located?

36. What is the fuel capacity?
How many gallons are unusable?

37. What grade fuel is to be used in the C-310?
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38. How many fuel pumps are on the aircraft?

39. When are the electrical fuel pumps to be used?

40. Where are the fuel selectors located?

41. What are the various positions on the fuel selector control?

42. Explain the procedure for cross feeding fuel from the right fuel tank to the left engine.

43. What are the considerations if Vmc is at or near stall speed?

44. Some aircraft use hydraulically actuated landing gear and flaps (like the Piper Aztec),
where the single hydraulic pump is driven by the left engine - what additional
complications can occur if an engine loss is experienced.

45. What is an MMEL?  What is an MEL?  What is a CDL? How are they applied?

46. Define ‘stabilized approach’

47. Describe the Environmental controls

48. How does aircraft pressurization work?

49. What is a Hot Spot?

50. Where do you find Taxi Restrictions/ Taxi Procedures?

51. What are Accelerate Stop and Accelerate Go speeds? How do you compute them?

52. Define drift down.
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53. Define LAHSO. Where do you find landing distance information? How do you identify
it on a runway?

54. What effect does ice have on a airplane?

55. Where do you find information on the autopilot or avionics?

Study this entire booklet and review all FAR’s/AIM that
pertain to instrument flight.
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