NORMAL AND CROSSWIND TAKEOFF AND CLIMB

With the “before takeoff” checklist complete and air traffic control (ATC) clearance received, the airplane should be taxied
into position on the runway centerline. If departing from an airport without an operating control tower, a careful check for
approaching aircraft should be made along with a radio advisory on the appropriate frequency. Sharp turns onto the runway
combined with a rolling takeoff are not a good operating practice and may be prohibited by the AFM/POH due to the
possibility of “unporting” a fuel tank pickup. (The takeoff itself may be prohibited by the AFM/POH under any
circumstances below certain fuel levels.) The flight controls should be positioned for a crosswind, if present. Exterior lights
such as landing and taxi lights, and wingtip strobes should be illuminated immediately prior to initiating the takeoff roll, day
or night. If holding in takeoff position for any length of time, particularly at night, the pilot should activate all exterior lights
upon taxiing into position.

Takeoff power should be set as recommended in the AFM/POH. With normally aspirated (non-turbocharged) engines, this
will be full throttle. Full throttle is also used in most turbocharged engines. There are some turbocharged engines, however,
that require the pilot to set a specific power setting, usually just below red line manifold pressure. This yields takeoff power
with less than full throttle travel.

Turbocharged engines often require special consideration. Throttle motion with turbocharged engines should be
exceptionally smooth and deliberate. It is acceptable, and may even be desirable, to hold the airplane in position with brakes
as the throttles are advanced. Brake release customarily occurs after significant boost from the turbocharger is established.
This prevents wasting runway with slow, partial throttle acceleration as the engine power is increased. If runway length or
obstacle clearance is critical, full power should be set before brake release, as specified in the performance charts.

As takeoff power is established, initial attention should be divided between tracking the runway centerline and monitoring
the engine gauges. Many novice multi- engine pilots tend to fixate on the airspeed indicator just as soon as the airplane
begins its takeoff roll. Instead, the pilot should confirm that both engines are developing full-rated manifold pressure and
r.p.m., and that the fuel flows, fuel pressures, exhaust gas temperatures (EGTs), and oil pressures are matched in their normal
ranges. A directed and purposeful scan of the engine gauges can be accomplished well before the airplane approaches
rotation speed. If a crosswind is present, the aileron displacement in the direction of the crosswind may be reduced as the
airplane accelerates. The elevator/stabilator control should be held neutral throughout.

Full rated takeoff power should be used for every take- off. Partial power takeoffs are not recommended. There is no
evidence to suggest that the life of modern reciprocating engines is prolonged by partial power takeoffs. Paradoxically,
excessive heat and engine wear can occur with partial power as the fuel metering system will fail to deliver the slightly over-
rich mixture vital for engine cooling during takeoff.

There are several key airspeeds to be noted during the takeoff and climb sequence in any twin. The first speed to consider is
Vmc. If an engine fails below VMc while the airplane is on the ground, the takeoff must be rejected. Directional control can
only be maintained by promptly closing both throttles and using rudder and brakes as required. If an engine fails below Vmc
while airborne, directional control is not possible with the remaining engine producing takeoff power. On take- offs,
therefore, the airplane should never be airborne before the airspeed reaches and exceeds Vmc. Pilots should use the
manufacturer’s recommended rotation speed (VR) or lift-off speed (VLoF). If no such speeds are published, a minimum of
Vmc plus 5 knots should be used for Vr.

The rotation to a takeoff pitch attitude is done smoothly. With a crosswind, the pilot should ensure that the landing gear does
not momentarily touch the runway after the airplane has lifted off, as a side drift will be present. The rotation may be
accomplished more positively and/or at a higher speed under these conditions. However, the pilot should keep in mind that
the AFM/POH performance figures for accelerate- stop distance, takeoff ground roll, and distance to clear an obstacle were
calculated at the recommended V& and/or VLOF speed.

After lift-off, the next consideration is to gain altitude as rapidly as possible. After leaving the ground, altitude gain is more
important than achieving an excess of airspeed. Experience has shown that excessive speed cannot be effectively converted
into altitude in the event of an engine failure. Altitude gives the pilot time to think and react. Therefore, the airplane should
be allowed to accelerate in a shallow climb to attain Vv, the best all-engine rate-of-climb speed. Vy should then be
maintained until a safe single-engine maneuvering altitude, considering terrain and obstructions, is achieved.

To assist the pilot in takeoff and initial climb profile, some AFM/POHs give a “50-foot” or “50-foot barrier” speed to use as
a target during rotation, lift-off, and acceleration to Vy.



Landing gear retraction should normally occur after a positive rate of climb is established. Some AFM/POHs direct the pilot
to apply the wheel brakes momentarily after lift-off to stop wheel rotation prior to landing gear retraction. If flaps were
extended for takeoff, they should be retracted as recommended in the AFM/POH.

Once a safe single-engine maneuvering altitude has been reached, typically a minimum of 400-500 feet AGL, the transition
to an enroute climb speed should be made. This speed is higher than Vy and is usually maintained to cruising altitude.
Enroute climb speed gives better visibility, increased engine cooling, and a higher groundspeed. Takeoff power can be
reduced, if desired, as the transition to enroute climb speed is made.

Some airplanes have a climb power setting published in the AFM/POH as a recommendation (or sometimes as a limitation),
which should then be set for enroute climb. If there is no climb power setting published, it is customary, but not a
requirement, to reduce manifold pressure and r.p.m. somewhat for enroute climb. The propellers are usually synchronized
after the first power reduction and the yaw damper, if installed, engaged. The AFM/POH may also recommend leaning the
mixtures during climb. The “climb” checklist should be accomplished as traffic and work load allow. [Figure 12-7]
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Figure 12-7. Takeoff and climb profile.

LEVEL OFF AND CRUISE

Upon leveling off at cruising altitude, the pilot should allow the airplane to accelerate at climb power until cruising airspeed
is achieved, then cruise power and r.p.m. should be set. To extract the maximum cruise performance from any airplane, the
power setting tables provided by the manufacturer should be closely followed. If the cylinder head and oil temperatures are
within their normal ranges, the cowl flaps may be closed. When the engine temperatures have stabilized, the mixtures may
be leaned per AFM/POH recommendations. The remainder of the “cruise” checklist should be completed by this point.

Fuel management in multiengine airplanes is often more complex than in single-engine airplanes. Depending upon system
design, the pilot may need to select between main tanks and auxiliary tanks, or even employ fuel transfer from one tank to
another. In complex fuel systems, limitations are often found restricting the use of some tanks to level flight only, or
requiring a reserve of fuel in the main tanks for descent and landing. Electric fuel pump operation can vary widely among
different models also, particularly during tank switching or fuel transfer. Some fuel pumps are to be on for takeoff and
landing; others are to be off. There is simply no substitute for thorough systems and AFM/POH knowledge when operating
complex aircraft.

NORMAL APPROACH AND LANDING



Given the higher cruising speed (and frequently, altitude) of multiengine airplanes over most single-engine airplanes, the
descent must be planned in advance. A hurried, last minute descent with power at or near idle is inefficient and can cause
excessive engine cooling. It may also lead to passenger discomfort, particularly if the airplane is unpressurized. As a rule of
thumb, if terrain and passenger conditions permit, a maximum of a 500 f.p.m. rate of descent should be planned. Pressurized
airplanes can plan for higher descent rates, if desired.

In a descent, some airplanes require a minimum EGT, or may have a minimum power setting or cylinder head temperature to
observe. In any case, combinations of very low manifold pressure and high r.p.m. settings are strongly discouraged by
engine manufacturers. If higher descent rates are necessary, the pilot should consider extending partial flaps or lowering the
landing gear before retarding the power excessively. The “descent” checklist should be initiated upon leaving cruising
altitude and completed before arrival in the terminal area. Upon arrival in the terminal area, pilots are encouraged to turn on
their landing and recognition lights when operating below 10,000 feet, day or night, and especially when operating within 10
miles of any airport or in conditions of reduced visibility.

The traffic pattern and approach are typically flown at somewhat higher indicated airspeeds in a multiengine airplane
contrasted to most single-engine airplanes. The pilot may allow for this through an early start on the “before landing”
checklist. This provides time for proper planning, spacing, and thinking well ahead of the airplane. Many multiengine
airplanes have partial flap extension speeds above VFE, and partial flaps can be deployed prior to traffic pattern entry.
Normally, the landing gear should be selected and confirmed down when abeam the intended point of landing as the down-
wind leg is flown. [Figure 12-8]
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Figure 12-8. Normal two-engine approach and landing.

The Federal Aviation Administration (FAA) recommends a stabilized approach concept. To the greatest extent practical, on
final approach and within 500 feet AGL, the airplane should be on speed, in trim, configured for landing, tracking the
extended centerline of the runway, and established in a constant angle of descent towards an aim point in the touchdown
zone. Absent unusual flight conditions, only minor corrections will be required to maintain this approach to the roundout and
touchdown.

The final approach should be made with power and at a speed recommended by the manufacturer; if a recommended speed
is not furnished, the speed should be no slower than the single-engine best rate-of-climb speed (VysE) until short final with
the landing assured, but in no case less than critical engine-out minimum control speed (VMc). Some multiengine pilots
prefer to delay full flap extension to short final with the landing assured. This is an acceptable technique with appropriate
experience and familiarity with the airplane.

In the roundout for landing, residual power is gradually reduced to idle. With the higher wing loading of multiengine
airplanes and with the drag from two windmilling propellers, there will be minimal float.



Full stall landings are generally undesirable in twins. The airplane should be held off as with a high performance single-
engine model, allowing touchdown of the main wheels prior to a full stall.

Under favorable wind and runway conditions, the nose wheel can be held off for best aerodynamic braking. Even as the nose
wheel is gently lowered to the runway centerline, continued elevator back pressure will greatly assist the wheel brakes in
stopping the airplane.

If runway length is critical, or with a strong crosswind, or if the surface is contaminated with water, ice or snow, it is
undesirable to rely solely on aerodynamic braking after touchdown. The full weight of the airplane should be placed on the
wheels as soon as practicable. The wheel brakes will be more effective than aerodynamic braking alone in decelerating the
airplane.

Once on the ground, elevator back pressure should be used to place additional weight on the main wheels and to add
additional drag. When necessary, wing flap retraction will also add additional weight to the wheels and improve braking
effectivity. Flap retraction during the landing rollout is discouraged, however, unless there is a clear, operational need. It
should not be accomplished as routine with each landing.

Some multiengine airplanes, particularly those of the cabin class variety, can be flown through the roundout and touchdown
with a small amount of power. This is an acceptable technique to prevent high sink rates and to cushion the touchdown. The
pilot should keep in mind, however, that the primary purpose in landing is to get the airplane down and stopped. This
technique should only be attempted when there is a generous margin of runway length. As propeller blast flows directly over
the wings, lift as well as thrust is produced. The pilot should taxi clear of the runway as soon as speed and safety permit, and
then accomplish the “after landing” checklist. Ordinarily, no attempt should be made to retract the wing flaps or perform
other checklist duties until the airplane has been brought to a halt when clear of the active runway. Exceptions to this would
be the rare operational needs discussed above, to relieve the weight from the wings and place it on the wheels. In these cases,
AFM/POH guidance should be followed. The pilot should not indiscriminately reach out for any switch or control on
landing rollout. An inadvertent landing gear retraction while meaning to retract the wing flaps may result.

CROSSWIND APPROACH AND LANDING

The multiengine airplane is often easier to land in a crosswind than a single-engine airplane due to its higher approach and
landing speed. In any event, the principles are no different between singles and twins. Prior to touchdown, the longitudinal
axis must be aligned with the runway centerline to avoid landing gear side loads.

The two primary methods, crab and wing-low, are typically used in conjunction with each other. As soon as the airplane rolls
out onto final approach, the crab angle to track the extended runway centerline is established. This is coordinated flight with
adjustments to heading to compensate for wind drift either left or right. Prior to touchdown, the transition to a sideslip is
made with the upwind wing lowered and opposite rudder applied to prevent a turn. The airplane touches down on the
landing gear of the upwind wing first, followed by that of the downwind wing, and then the nose gear. Follow-through with
the flight controls involves an increasing application of aileron into the wind until full control deflection is reached.

The point at which the transition from the crab to the sideslip is made is dependent upon pilot familiarity with the airplane
and experience. With high skill and experience levels, the transition can be made during the roundout just before touchdown.
With lesser skill and experience levels, the transition is made at increasing distances from the runway. Some multiengine
airplanes (as some single-engine airplanes) have AFM/POH limitations against slips in excess of a certain time period; 30
seconds, for example. This is to prevent engine power loss from fuel starvation as the fuel in the tank of the lowered wing
flows towards the wingtip, away from the fuel pickup point. This time limit must be observed if the wing-low method is
utilized.

Some multiengine pilots prefer to use differential power to assist in crosswind landings. The asymmetrical thrust produces a
yawing moment little different from that produced by the rudder. When the upwind wing is lowered, power on the upwind
engine is increased to prevent the airplane from turning. This alternate technique is completely acceptable, but most pilots
feel they can react to changing wind conditions quicker with rudder and aileron than throttle movement. This is especially
true with turbocharged engines where the throttle response may lag momentarily. The differential power technique should be
practiced with an instructor familiar with it before being attempted alone.

SHORT-FIELD TAKEOFF AND CLIMB



The short-field takeoff and climb differs from the normal takeoff and climb in the airspeeds and initial climb profile. Some
AFM/POHs give separate short-field takeoff procedures and performance charts that recommend specific flap settings and
air- speeds. Other AFM/POHs do not provide separate short-field procedures. In the absence of such specific procedures, the
airplane should be operated only as recommended in the AFM/POH. No operations should be conducted contrary to the
recommendations in the AFM/POH.

On short-field takeoffs in general, just after rotation and lift-off, the airplane should be allowed to accelerate to Vx, making
the initial climb over obstacles at Vx and transitioning to Vy as obstacles are cleared. [Figure 12-9]

Figure 12-9. Short-field takeoff and climb.

When partial flaps are recommended for short-field takeoffs, many light-twins have a strong tendency to become airborne
prior to VMc plus 5 knots. Attempting to prevent premature lift-off with forward elevator pressure results in wheelbarrowing.
To prevent this, allow the airplane to become airborne, but only a few inches above the runway. The pilot should be prepared
to promptly abort the takeoff and land in the event of engine failure on takeoff with landing gear and flaps extended at
airspeeds below Vx.

Engine failure on takeoff, particularly with obstructions, is compounded by the low airspeeds and steep climb attitudes
utilized in short-field takeoffs. Vx and VxsE are often perilously close to Vmc, leaving scant margin for error in the event of
engine failure as VxsE is assumed. If flaps were used for takeoff, the engine failure situation becomes even more critical due
to the additional drag incurred. If Vx is less than 5 knots higher than Vmc, give strong consideration to reducing useful load
or using another runway in order to increase the takeoff margins so that a short-field technique will not be required.

SHORT-FIELD APPROACH AND LANDING

The primary elements of a short-field approach and landing do not differ significantly from a normal approach and landing.
Many manufacturers do not publish short-field landing techniques or performance charts in the AFM/POH. In the absence of
specific short-field approach and landing procedures, the airplane should be operated as recommended in the AFM/POH. No
operations should be conducted contrary to the AFM/POH recommendations.

The emphasis in a short-field approach is on configuration (full flaps), a stabilized approach with a constant angle of descent,
and precise airspeed control. As part of a short-field approach and landing procedure, some AFM/POHs recommend a
slightly slower than normal approach airspeed. If no such slower speed is published, use the AFM/POH-recommended
normal approach speed.

Full flaps are used to provide the steepest approach angle. If obstacles are present, the approach should be planned so that no
drastic power reductions are required after they are cleared. The power should be smoothly reduced to idle in the roundout
prior to touchdown. Pilots should keep in mind that the propeller blast blows over the wings, providing some lift in addition
to thrust. Significantly reducing power just after obstacle clearance usually results in a sudden, high sink rate that may lead
to a hard landing.

After the short-field touchdown, maximum stopping effort is achieved by retracting the wing flaps, adding back pressure to
the elevator/stabilator, and applying heavy braking. However, if the runway length permits, the wing flaps should be left in
the extended position until the airplane has been stopped clear of the runway. There is always a significant risk of retracting
the landing gear instead of the wing flaps when flap retraction is attempted on the landing rollout.



Landing conditions that involve either a short-field, high-winds or strong crosswinds are just about the only situations where
flap retraction on the landing rollout should be considered. When there is an operational need to retract the flaps just after
touchdown, it must be done deliberately, with the flap handle positively identified before it is moved.

GO-AROUND

When the decision to go around is made, the throttles should be advanced to takeoff power. With adequate airspeed, the
airplane should be placed in a climb pitch attitude. These actions, which are accomplished simultaneously, will arrest the
sink rate and place the airplane in the proper attitude for transition to a climb. The initial target airspeed will be Vy, or Vx if
obstructions are present. With sufficient airspeed, the flaps should be retracted from full to an intermediate position and the
landing gear retracted when there is a positive rate of climb and no chance of runway contact. The remaining flaps should
then be retracted. [Figure 12-10]
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Figure 12-10. Go-around procedure.

If the go-around was initiated due to conflicting traffic on the ground or aloft, the pilot should maneuver to the side, so as to
keep the conflicting traffic in sight. This may involve a shallow bank turn to offset and then parallel the runway/landing area.

If the airplane was in trim for the landing approach when the go-around was commenced, it will soon require a great deal of
forward elevator/stabilator pressure as the airplane accelerates away in a climb. The pilot should apply appropriate forward
pressure to maintain the desired pitch attitude. Trim should be commenced immediately. The “balked landing” checklist
should be reviewed as work load permits.

Flaps should be retracted before the landing gear for two reasons. First, on most airplanes, full flaps produce more drag than
the extended landing gear. Secondly, the airplane will tend to settle somewhat with flap retraction, and the landing gear
should be down in the event of an inadvertent, momentary touchdown.

Many multiengine airplanes have a landing gear retraction speed significantly less than the extension speed. Care should be
exercised during the go-around not to exceed the retraction speed. If the pilot desires to return for a landing, it is essential to
re-accomplish the entire “before landing” checklist. An interruption to a pilot’s habit patterns, such as a go-around, is a
classic scenario for a subsequent gear up landing.

The preceding discussion of go-arounds assumes that the maneuver was initiated from normal approach speeds or faster. If
the go-around was initiated from a low airspeed, the initial pitch up to a climb attitude must be tempered with the necessity
of maintaining adequate flying speed throughout the maneuver. Examples of where this applies include go-arounds initiated
from the landing roundout or recovery from a bad bounce as well as a go-around initiated due to an inadvertent approach to
a stall. The first priority is always to maintain control and obtain adequate flying speed. A few moments of level or near level
flight may be required as the airplane accelerates up to climb speed.

REJECTED TAKEOFF

A takeoff can be rejected for the same reasons a takeoff in a single-engine airplane would be rejected. Once the decision to
reject a takeoff is made, the pilot should promptly close both throttles and maintain directional control with the rudder, nose
wheel steering, and brakes. Aggressive use of rudder, nose wheel steering, and brakes may be required to keep the airplane
on the runway. Particularly, if an engine failure is not immediately recognized and accompanied by prompt closure of both
throttles. However, the primary objective is not necessarily to stop the airplane in the shortest distance, but to maintain



control of the airplane as it decelerates. In some situations, it may be preferable to continue into the overrun area under
control, rather than risk directional control loss, landing gear collapse, or tire/brake failure in an attempt to stop the airplane
in the shortest possible distance.

ENGINE FAILURE AFTER LIFT-OFF

A takeoff or go-around is the most critical time to suffer an engine failure. The airplane will be slow, close to the ground, and
may even have landing gear and flaps extended. Altitude and time will be minimal. Until feathered, the propeller of the
failed engine will be windmilling, producing a great deal of drag and yawing tendency. Airplane climb performance will be
marginal or even non-existent, and obstructions may lie ahead. Add the element of surprise and the need for a plan of action
before every takeoff is obvious.

With loss of an engine, it is paramount to maintain airplane control and comply with the manufacturer’s recommended
emergency procedures. Complete failure of one engine shortly after takeoff can be broadly categorized into one of three
following scenarios.

1. Landing gear down. [Figure 12-11] If the engine failure occurs prior to selecting the land- ing gear to the UP position,
close both throttles and land on the remaining runway or overrun. Depending upon how quickly the pilot reacts to the
sudden yaw, the airplane may run off the side of the runway by the time action is taken. There are really no other practical
options. As discussed earlier, the chances of maintaining directional control while retracting the flaps (if extended),
landing gear, feathering the propeller, and accelerating are minimal. On some airplanes with a single-engine-driven
hydraulic pump, failure of that engine means the only way to raise the landing gear is to allow the engine to windmill or to
use a hand pump. This is not a viable alternative during takeoff.
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Figure 12-11. Engine failure on takeoff, landing gear down.

2. Landing gear control selected up, single- engine climb performance inadequate. [Figure 12-12] When operating near
or above the single-engine ceiling and an engine failure is experienced shortly after lift-off, a landing must be
accomplished on whatever essentially lies ahead. There is also the option of continuing ahead, in a descent at VYSE with
the remaining engine producing power, as long as the pilot is not tempted to remain airborne beyond the airplane’s
performance capability. Remaining airborne, bleeding off airspeed in a futile attempt to maintain altitude is almost
invariably fatal. Landing under control is paramount. The greatest hazard in a single-engine takeoff is attempting to fly
when it is not within the performance capability of the airplane to do so. An accident is inevitable.
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Figure 12-12. Engine failure on takeoff, inadequate climb performance.
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Analysis of engine failures on takeoff reveals a very high success rate of off-airport engine inoperative landings when the
airplane is landed under control. Analysis also reveals a very high fatality rate in stall-spin accidents when the pilot attempts
flight beyond the performance capability of the airplane.

As mentioned previously, if the airplane’s landing gear retraction mechanism is dependent upon hydraulic pressure from a
certain engine-driven pump, failure of that engine can mean a loss of hundreds of feet of altitude as the pilot either windmills
the engine to provide hydraulic pressure to raise the gear or raises it manually with a backup pump.

3. Landing gear control selected up, single-engine climb performance adequate. [Figure 12-13] If the single-engine rate
of climb is adequate, the procedures for continued flight should be followed.
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Figure 12-13. Landing gear up—adequate climb performance.

There are four areas of concern: control, configuration, climb, and checklist.

CONTROL — The first consideration following engine failure during takeoff is control of the airplane. Upon detecting an
engine failure, aileron should be used to bank the airplane and rudder pressure applied, aggressively if necessary, to
counteract the yaw and roll from asymmetrical thrust. The control forces, particularly on the rudder, may be high. The pitch
attitude for Vyse will have to be lowered from that of Vy.



At least 5j of bank should be used, if necessary, to stop the yaw and maintain directional control. This initial bank input is
held only momentarily, just long enough to establish or ensure directional control. Climb performance suffers when bank
angles exceed approximately 2 or 3, but obtaining and maintaining VysE and directional control are paramount. Trim should
be adjusted to lower the control forces.

CONFIGURATION —The memory items from the “engine failure after takeoff” checklist [Figure 12-14] should be
promptly executed to configure the airplane for climb. The specific procedures to follow will be found in the AFM/POH and
checklist for the particular air- plane. Most will direct the pilot to assume VysE, set takeoff power, retract the flaps and
landing gear, identify, verify, and feather the failed engine. (On some airplanes, the landing gear is to be retracted before the
flaps.)

The “identify” step is for the pilot to initially identify the failed ENGINE FAILURE AFTER TAKEOFF
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AGL before attempting a return to the airport. Figure 12-14. Typical “engine failure after takeoff” emergency
checklist.
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The memory items in the “engine failure after takeoff” checklist may be redundant with the airplane’s existing configuration.
For example, in the third takeoff scenario, the gear and flaps were assumed to already be retracted, yet the memory items
included gear and flaps. This is not an oversight. The purpose of the memory items is to either initiate the appropriate action
or to confirm that a condition exists. Action on each item may not be required in all cases. The memory items also apply to
more than one circumstance. In an engine failure from a go-around, for example, the landing gear and flaps would likely be
extended when the failure occurred.



The three preceding takeoff scenarios all include the landing gear as a key element in the decision to land or continue. With
the landing gear selector in the DOWN position, for example, continued takeoff and climb is not recommended. This
situation, however, is not justification to retract the landing gear the moment the airplane lifts off the surface on takeoff as a
normal procedure. The landing gear should remain selected down as long as there is usable runway or overrun available to
land on. The use of wing flaps for takeoff virtually eliminates the likelihood of a single-engine climb until the flaps are
retracted.

There are two time-tested memory aids the pilot may find useful in dealing with engine-out scenarios. The first, “Dead foot—
dead engine” is used to assist in identifying the failed engine. Depending on the failure mode, the pilot won’t be able to
consistently identify the failed engine in a timely manner from the engine gauges. In maintaining directional control,
however, rudder pressure will be exerted on the side (left or right) of the airplane with the operating engine. Thus, the “dead
foot” is on the same side as the “dead engine.” Variations on this saying include “Idle foot—idle engine” and “Working foot—
working engine.”

The second memory aid has to do with climb performance. The phrase “Raise the dead” is a reminder that the best climb
performance is obtained with a very shallow bank, about 2j toward the operating engine. Therefore, the inoperative, or
“dead” engine should be “raised” with a very slight bank.

Not all engine power losses are complete failures. Sometimes the failure mode is such that partial power may be available. If
there is a performance loss when the throttle of the affected engine is retarded, the pilot should consider allowing it to run
until altitude and air- speed permit safe single-engine flight, if this can be done without compromising safety. Attempts to
save a malfunctioning engine can lead to a loss of the entire airplane.

ENGINE FAILURE DURING FLIGHT

Engine failures well above the ground are handled differently than those occurring at lower speeds and altitudes. Cruise
airspeed allows better airplane control, and altitude may permit time for a possible diagnosis and remedy of the failure.
Maintaining airplane control, however, is still paramount. Airplanes have been lost at altitude due to apparent fixation on the
engine problem to the detriment of flying the airplane.

Not all engine failures or malfunctions are catastrophic in nature (catastrophic meaning a major mechanical failure that
damages the engine and precludes further engine operation). Many cases of power loss are related to fuel starvation, where
restoration of power may be made with the selection of another tank. An orderly inventory of gauges and switches may
reveal the problem. Carburetor heat or alternate air can be selected. The affected engine may run smoothly on just one
magneto or at a lower power setting. Altering the mixture may help. If fuel vapor formation is suspected, fuel boost pump
operation may be used to eliminate flow and pressure fluctuations.

Although it is a natural desire among pilots to save an ailing engine with a precautionary shutdown, the engine should be left
running if there is any doubt as to needing it for further safe flight. Catastrophic failure accompanied by heavy vibration,
smoke, blistering paint, or large trails of oil, on the other hand, indicate a critical situation. The affected engine should be
feathered and the “securing failed engine” checklist completed. The pilot should divert to the nearest suitable airport and
declare an emergency with ATC for priority handling.

Fuel crossfeed is a method of getting fuel from a tank on one side of the airplane to an operating engine on the other.
Crossfeed is used for extended single-engine operation. If a suitable airport is close at hand, there is no need to consider
crossfeed. If prolonged flight on a single-engine is inevitable due to airport non-availability, then crossfeed allows use of fuel
that would otherwise be unavailable to the operating engine. It also permits the pilot to balance the fuel consumption to
avoid an out-of-balance wing heaviness.

AFM/POH procedures for crossfeed vary widely. Thorough fuel system knowledge is essential if cross-feed is to be
conducted. Fuel selector positions and fuel boost pump usage for crossfeed differ greatly among multiengine airplanes. Prior
to landing, crossfeed should be terminated and the operating engine returned to its main tank fuel supply.

If the airplane is above its single-engine absolute ceiling at the time of engine failure, it will slowly lose altitude. The pilot
should maintain VYsE to minimize the rate of altitude loss. This “drift down” rate will be greatest immediately following the
failure and will decrease as the single-engine ceiling is approached. Due to performance variations caused by engine and
propeller wear, turbulence, and pilot technique, the airplane may not maintain altitude even at its published single-engine
ceiling. Any further rate of sink, however, would likely be modest.



An engine failure in a descent or other low power setting can be deceiving. The dramatic yaw and performance loss will be
absent. At very low power settings, the pilot may not even be aware of a failure. If a failure is suspected, the pilot should
advance both engine mixtures, propellers, and throttles significantly, to the takeoff settings if necessary, to correctly identify
the failed engine. The power on the operative engine can always be reduced later.

ENGINE INOPERATIVE APPROACH AND LANDING

The approach and landing with one engine inoperative is essentially the same as a two-engine approach and landing. The
traffic pattern should be flown at similar altitudes, airspeeds, and key positions as a two-engine approach. The differences
will be the reduced power available and the fact that the remaining thrust is asymmetrical. A higher-than-normal power
setting will be necessary on the operative engine.

With adequate airspeed and performance, the landing gear can still be extended on the downwind leg. In which case it
should be confirmed DOWN no later than abeam the intended point of landing. Performance permitting, initial extension of
wing flaps (10j, typically) and a descent from pattern altitude can also be initiated on the downwind leg. The airspeed should
be no slower than Vyse. The direction of the traffic pattern, and therefore the turns, is of no consequence as far as airplane
controllability and performance are concerned. It is perfectly acceptable to make turns toward the failed engine.



