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Introduction 

To maximize the effectiveness of  your flight program, this Piper 
Aztec Training Supplement contains a condensed overview 
of multi-engine aerodynamics, portions of  the Piper Aztec 
POH, and flight procedures. You must have a 
complete knowledge of all information contained in this 
supplement prior to the start of your program. This 
information will assist you with your training and flight check. 

It is critical that you memorize the following: 

• Emergency Engine Failure Checklists.
• V-Speeds.
• Approach Setup Configuration 

The information in this supplement is highly condensed and 
serves as a good quick reference, but it must not be used as 
a substitute for the FAA-approved pilot's operating handbook 
required for safe operation of  the airplane. 
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SECTION 1 

Engine-Out Aerodynamics 
Aerodynamic Effects of  an Engine Failure 
When an engine failure occurs in a multi-engine aircraft, asymmetric thrust and drag 
cause the following effects on the aircraft’s axes of rotation: 

Pitch Down (Lateral Axis) 
Loss of accelerated slipstream over the horizontal stabilizer causes it to produce less 
negative lift, causing the aircraft to pitch down. To compensate for the pitch down effect, 
additional back pressure is required. 

Roll Toward the Failed Engine (Longitudinal Axis) 
The wing produces less lift on the side 
of the failed engine due to the loss of 
accelerated slipstream. Reduced lift 
causes a roll toward the failed engine and 
requires additional aileron deflection into 
the operating engine. 

Yaw Toward the Dead Engine (Vertical Axis) 
Loss of thrust and increased drag from the 
windmilling propeller cause the aircraft to yaw 
toward the failed engine. This requires additional 
rudder pressure on the side of the operating 
engine. “Dead foot, dead engine.” 
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Engine Inoperative Climb Performance 
Climb performance depends on the excess power needed to overcome drag. When a multi- 
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 climb. When an engine is lost, maximize thrust (full power) and minimize drag 
(flaps and gear up, prop feathered, etc.) in order to achieve optimum single-engine climb 
performance. 

Under FAR Part 23: 
The FAA does not require multi-engine airplanes that weigh less than 6000 pounds or 
have a VSO speed under 61 knots to meet any specified single-engine performance 
criteria. No single engine climb performance is required. Actual climb performance is 
documented by the manufacturer. 

Airspeeds for Max Single-Engine Performance 

VXSE

The airspeed for the steepest angle of climb on single-engine.  

VYSE

The airspeed for the best rate of climb on single-engine. (Or for the slowest loss of 
altitude on drift-down.) Blueline is the marking on the airspeed indicator corresponding to 
VYSE at max weight. 
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Sideslip Versus Zero Sideslip 
During flight with one engine inoperative, proper pilot technique is required to maximize 
aircraft performance. An impor tant technique is to establish a Zero Sideslip Condition. 

Sideslip Condition (Undesirable) 
When an engine failure occurs, thrust from the operating engine yaws the aircraft. To 
maintain 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 the relative 
wind. This condition usually allows the pilot to maintain aircraft heading; however, it 
produces a high drag condition that significantly reduces aircraft performance. 

Relative 
Wind 

Failed 
Engine 

Sideslip Condition: 
Ball Centered & Wings Level, Aircraft Tracking North 

Zero Sideslip Condition (Best Performance) 
The solution to maintaining 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 bank angle creates a horizontal component of lift. The horizontal lift 
component aids in counteracting the turning moment of the operating engine, minimizing 
the rudder deflection required to align the longitudinal axis of the aircraft to the relative 
wind. In addition to 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 aligns the fuselage with the relative wind to minimize 
drag and must be flown for optimum aircraft performance. 

Horizontal 
Component 

of  Lift 
Failed 
Engine 

Zero Sideslip Condition: 
2˚-5˚ Bank into Operating Engine 
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Single-Engine Service Ceiling 
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 
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. 
The aircraft drifts down to this altitude when an engine fails. 

Climb Performance Depends on Four Factors 
• Airspeed: Too little or too much will decrease climb performance.
• Drag: Gear, Flaps, Cowl Flaps, Flight Control Deflection, Prop, and Sideslip.
• Power: Amount available in excess of that needed for level flight.

(Engines may require leaning due to altitude for max engine performance.)
• Weight: Passengers, baggage, and fuel load greatly affect climb performance.

Critical Engine 
The critical engine is the engine that, when it fails, most adversely affects the performance 
and handling qualities of the airplane. 

The Seneca is equipped with counter rotating propellers.  The failure of either 
engine has the same effect on controllability.  For this reason the Seneca does not 
have a critical engine. 

On most multi-engine aircraft, both propellers rotate clockwise as viewed from the cockpit. 
By understanding the following factors when flying an aircraft that has both propellers 
rotating clockwise, it will be apparent that a left-engine failure makes the aircraft more 
difficult to fly than a right-engine failure. The clockwise rotation of the props contributes 
to the following factors that cause the left engine to be critical: 

P P-Factor
A Accelerated Slipstream 
S Spiraling Slipstream 
T Torque 
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P-Factor (Yaw)
Both propellers turn clockwise as viewed from the cockpit. 
At low airspeeds and high angles of attack, the descending 
blade produces more thrust than 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 arm from the CG (or greater 
leverage) than the descending blade on the left engine. 
The left engine produces the thrust closest to center line. The yaw produced by the loss 
of the left engine will be greater than the yaw produced by the loss of the right engine, 
making the left engine critical. 

Accelerated Slipstream (Roll and Pitch) 
P-Factor causes more thrust to be produced on the right side of the propeller. This

yields a center of lift that is closer to the aircraft's longitudinal axis on the left engine and fur 
ther from the longitudinal axis on the 

right engine and 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. 

Spiraling Slipstream (Yaw) 
A spiraling slipstream from the left engine hits the ver tical 
stabilizer from the left, helping to counteract the yaw 
produced by the loss of the right engine. However, with a 
left engine failure, slipstream from the right engine does 
not counteract the yaw toward the dead engine because it 
spirals away from the tail, making the left engine critical. 

Torque (Roll) 
For every action, there is an equal and opposite reaction. 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. 
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Summary 
On most light multi-engine aircraft when the critical engine is inoperative, both directional 
control and performance suffer more than when the non-critical engine is inoperative. 

VMC
VMC is the minimum airspeed at which directional control can be maintained with the 
critical engine inoperative. VMC speed is marked on the airspeed indicator by a red radial 
line. Aircraft manufacturers determine VMC speed based on conditions set by the FAA 
under FAR §23.149: 

1. Most Unfavorable Weight and Center of Gravity
2. Standard Day Conditions at Sea Level (Max Engine Power)
3. Maximum Power on the Operating Engine (Max Yaw)
4. Critical Engine Prop Windmilling (Max Drag)
5. Flaps Takeoff Position, Landing Gear Up, Trimmed for Takeoff (Least Stability)
6. Up to 5˚ of Bank into the Operating Engine

The above items are the conditions set by the FAA for determining Vmc during certification. 
Changes to the above conditions may change VMC, possibly significantly. The 
following summarizes how VMC may be affected by the above conditions: 

1. Most Unfavorable Weight

The cer tification test allows up to 5˚ bank into the operating engine. In a given bank, the 
heavier the aircraft, the greater the horizontal component of lift that adds to the rudder 
force. As weight increases, the horizontal component of lift increases, which added to the 
rudder force, decreases VMC as the rudder does not have to exert as much force to 
counteract the yawing/turning moment. 

2. Center of  Gravity
As the center of gravity moves forward, the moment arm between the rudder and the CG is
lengthened, increasing the leverage of the rudder. This increased leverage increases the
rudder’s effectiveness and results in a lower VMC speed. (Arm is defined as the perpendicular 
distance from the point of rotation to the line of action of the force.  Or, in this case, the 
perpendicular distance from the center of gravity to the rudder). 

2. Standard Day Sea Level

Standard conditions yield high air density that allows the engine 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 
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decreases as altitude increases. 

3. Maximum Power On The Operating Engine

When the operating engine develops maximum power, adverse yaw is increased toward the
inoperative engine. The pilot must overcome this yaw to maintain directional control. Any 

condition that increases power on the operating engine will increase 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. 

4. Critical Engine Prop Windmilling
When the propeller is in a low pitch position (unfeathered), 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 results in 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. 

5. Flaps Takeoff  Position, Landing Gear Up, Trimmed for Takeoff
As per an FAA letter dated 20 May 2000 landing gear extended may raise, lower or have no effect on 
Vmc. http://www.boundvortex.com/downloads/Faa%20gear.pdf
Extended flaps have a stabilizing effect that may reduce VMC speed. 

6. Up to 5˚ Bank into the Operating Engine

When the wings are level, only the rudder is used to stop the yaw produced by the 
operating engine (sideslip condition). Banking into the operating engine creates a 
horizontal component of lift which aids the rudder force. With this horizontal component of 
lift and full rudder deflection, VMC is at the lowest speed. VMC increases with decreasing 
bank by a factor of approximately 3 knots per degree of bank angle. 

At VMC rudder forces required to maintain directional control 
may not exceed 150 lbs. and it may not be necessary to 
reduce power on the operative engine.  During the maneuver 
the airplane must not assume a dangerous attitude and it 
must be possible to recover within 20˚. 

Note: Each aircraft is different and may be subject to different 
handling qualities than discussed here. Recovery from loss of 
directional control should always follow the guidelines of the POH 
and FAA Airplane Flying Handbook. 



C.G. LOCATION

The C.G. location changes the length of the arm to the rudder: the longer the arm, the more effective the rudder; the more 
effective the rudder, the lower VMC. As the C.G. moves forward, VMC decreases; as the C.G. moves aft, VMC increases. 

Performance increases as the C.G. is moved aft. As the C.G moves forward, more tail‐down force is needed to keep the 
airplane level. The more tail‐down force needed, the more total lift is required. When more lift is created (airplane flying at 
a higher angle of attack), more drag is also created. The increase in drag causes the overall speed to decrease.  



POWER / THRUST 

The more power (thrust) on the operating engine, the more rudder is needed to stop the resulting yaw. Using more rudder 
leaves less available to the pilot = Vmc speed increases as power on the operating engine is increased.  



DENSITY ALTITUDE 

As density altitude increases, temperature increases, pressure decreases, and/or humidity increases the output of the 
engine or thrust created by the engine decreases. The less thrust that is created, the less rudder input needed to oppose 
the yaw.  

Using less rudder leaves more rudder available to the pilot. Therefore, VMC decreases. So, as density altitude increases, 
temperature increases, pressure decreases, and/or humidity increases VMC decreases.  

Performance decreases as density altitude increases, temperature increases, humidity increases, and/or pressure 
decreases. With air being less dense, not only does the engine become less efficient, but the propeller and wings also 
have decreased performance due to having less air molecules available to make thrust and lift.  



GEAR POSITION  

As the landing gear operates to retract or extend, the C.G. location moves in the direction of travel of the nose gear. 

The landing gear extended (down) always decreases performance due to parasite drag. 



PROPELLER WINDMILLING VS. PROPELLER FEATHERED 

A windmilling propeller creates more drag than a feathered propeller. This extra drag adds to the yawing from a failed 
engine to make the total effect worse. This situation will require more rudder deflection to maintain directional control, 
which means that less rudder is available to the pilot, thereby increasing VMC. Once the propeller is feathered the drag is 
reduced, thereby reducing VMC.  

A windmilling propeller decreases performance due to the parasite drag created by the propeller blades. 



FLAPS DOWN 
When the flaps are down the wings create more lift than if the flaps were up. However, when lift is created, drag is also 
created (as lift increase, drag increases).  

The side with the operating engine is creating even more lift because of the accelerated air flowing over the wing. When 
the flaps are extended, the drag caused by the accelerated flow opposes the yaw caused by the inoperative engine 
allowing the pilot to use less rudder to maintain heading. Having more rudder available to the pilot lowers VMC.  

It should be noted more lift on the right wing will cause a roll to the left. If ailerons are used to counteract the rolling of the 
airplane, the drag from the adverse aileron yaw will actually increase the yaw towards the inoperative engine.  



WEIGHT 
The weight of the airplane determines the amount of total lift required by the airplane to maintain level flight. As the 
airplane is banked, the lift is separated into horizontal and vertical components of lift.  

The horizontal component of lift (the force that causes the airplane to turn) will help oppose the yaw due to an inoperative 
engine. The more weight, the more horizontal lift is available to oppose the turn from the inoperative engine.  

This means that horizontal lift can be used along with rudder to stop the turn. When more horizontal lift is available, less 
rudder is needed, which means more rudder is available to the pilot and VMC decreases. So, as weight increases, VMC 
speed decreases. As weight decreases, VMC increases.  



With a 5° Angle of Bank 

The larger horizontal component of lift on the heavier airplane will make the resulting yaw smaller. This also reduces the 
amount of rudder needed to maintain the airplane’s heading.  

A higher weight always lowers performance because it decreases the amount of excess thrust available. This is especially 
true during one‐engine inoperative operations.  

Fuel consumption will also lower the weight of an aircraft during flight, increasing VMC and airplane performance. The 
amount it affects weight depends on the rate at which the fuel is consumed. 



2°-3° BANK TOWARD OPERATING ENGINE 

In this example, both rudder and a small amount of bank are used to maintain a constant heading. 

This bank angle and rudder combination results in a Zero Sideslip condition. A Zero Sideslip condition exists when the 
relative wind is directly parallel to the longitudinal axis of the airplane. This condition results in the minimum amount drag 
possible when an engine is failed.  

VMC speed will be lower in this case (compared to 0° bank) for two reasons: 
1. The angle of attack on the rudder is larger making it more effective.
2. The amount of rudder needed and used is less than in the 0° of bank scenario since it is more effective. Also,
the horizontal component of lift is now helping to oppose the yaw from the inoperative engine (meaning less
rudder will be required).

The result is more rudder is available to the pilot which will lower VMC. 

Performance will increase due to the smaller amount of drag. 



5° BANK TOWARDS INOPERATIVE ENGINE 

In this example, the airplane is banked towards the inoperative engine. 

Banking towards the inoperative engine will cause the horizontal lift from the wings to add to the yaw from the inoperative 
engine. The relative wind will create a fuselage lift that opposes the yaw. The angle of the relative wind with the rudder will 
create a small angle of attack making the rudder less effective. To maintain heading the pilot will have to use a very large 
amount of rudder. This increases VMC significantly.  

The performance of the airplane will decrease because the angle of the relative wind will result in a slipping condition 
and cause a large amount of drag on the airplane. 





THE AIRPLANE  

The Aztec F is a twin-engine, retractable landing gear, all metal airplane which is designed to combine 
multi-engine power, performance, and safety with smooth, easy handling characteristics arid 
operational adaptability.  

The Aztec F has comfortable six-place seating and two separate one hundred fifty pound luggage 
compartments. All seats are removable to accommodate a variety of passenger and cargo combinations, 
and a wide range of options permits the airplane to be custom suited to individual navigation and 
transportation needs. As with any aircraft, the Aztec F requires proper loading; however, the weight and 
balance calculator provided with the airplane makes the determination of acceptable fuel and payload 
combinations easy and uncomplicated.  

AIRFRAME  

The fuselage of the Aztec F is composed of four basic units: the nose section, which is made of sheet 
metal and fiberglass, the cabin section and the tail cone, which are made of sheet metal, and the tubular 
steel structure which extends from the nose wheel to the tail cone. The tubular steel unit strengthens 
the center section of the airplane, where heavier loads are imposed. The extremities (nose cone, engine 
cowling nose bowls, wing tips) are constructed of dent resistant reinforced fiberglass. The Aztec F is not 
designed for aerobatic flying; therefore, aerobatics in this airplane are prohibited.  

Access to the cabin is through the cockpit door on the right side of the fuselage. The forward baggage 
compartment door is located on the right side of the nose section, and the aft baggage compartment 
door is on the right side of the fuselage, aft of the rear window.  

Except for the second window on the left side, which is the emergency exit window, all windows are 
double pane. A storm window located in the forward lower section of the pilot's side window opens 
downward and in when unlatched.  

The wing is of a conventional design and employs a USA 35B modified airfoil section. The wing spar ends 
are bolted together, providing, in effect, a continuous main spar. The wings are also attached to the 
tubular steel structural unit by auxiliary front and rear spars fore and aft of the main spar. The dent 
resistant fiberglass wing tips are detachable for service. 

Four thirty-six gallon fuel tanks are mounted in the wings; two tanks are located outboard of each 
engine nacelle.  This Aztec has the optional twenty gallon wing tip fuel tank. These tanks are flexible, 
bladder type fuel cells.  The wing tip fuel tanks feed directly into the outboard fuel tanks.  Only fuel 
gauges in the airplane are for OUTBOARD and INBOARD. 

The empennage is made up of a vertical stabilizer and rudder and an all-movable horizontal stabilator. 
All surfaces of the empennage are sheet metal with the exception of the durable thermoplastic tip of 
the rudder and the tips of the stabilator.  

All six seats in the Aztec F are removable. The crew seats and center seats are individual bucket seats, 
and the rear seat is a couch type which will accommodate two people.  

ENGINES (NORMALLY ASPIRATED)  



The Lycoming I0-540-C4B5 six cylinder engines on the Aztec F are rated at 250 horsepower at 2575 RPM. 
These engines have a compression ratio of 8.5: 1 and require 91/96 minimum octane aviation fuel.  

Each air cooled engine is equipped with a geared starter, an alternator, a vacuum pump, a fuel injector, 
two magnetos, a shielded ignition system, a diaphragm fuel pump, a propeller governor and an oil 
thermostat. A hydraulic pump is mounted on the left engine.  

The exhaust system is a crossover type with exhaust gases directed overboard at the bottom of the 
nacelles in the area of the outboard cowl flap.  

For detailed information and instruction on the engines, refer to the Lycoming Operator's Manual 
supplied with the airplane. 

The IO-540 is a six cylinder, horizontally opposed engine “Horizontally opposed” means the cylinders are 
mounted horizontally and opposed to each other.     The FAA requires a high performance endorsement 
for any airplane over 200 HP.  

ENGINE ACCESSORIES 

Engine mounts are constructed of steel tubing and incorporate vibration reducing Lord mounts. Engine 
cowls are cantilever structures, attached at the fire wall. The engines are easily accessible through side 
panels which are removable by unlatching the screw-type quick release fasteners located around the 
edges of the panels. The cowling nose bowl is split to allow its easy removal with the propeller intact.  

An efficient aluminum oil cooler is mounted on a rear baffle of each engine. Engine oil may be drained 
through the quick oil drain valves located on the rear inboard corner of each engine crankcase. Access 
doors for the oil drains are on the inboard bottoms of the nacelles, forward of the leading edges of the 
wings. The combination oil filler and dipstick is accessible through a hinged door on the top of the 
engine nacelle. Both access doors are secured by single quarter-tum fasteners.  

The oil lubrication is provided by a wet sump system.  In a wet sump system the sump or reservoir forms 
the lower part of the crankcase.  Engine oil is drawn from the sump by an oil pump and directed under 
pressure to parts of the engine requiring lubrication. 

Oil dipsticks are accessed from the top of each engine.  Care must be taken to correctly insert and 
secure the dipsticks to prevent oil from leaking through the dipstick.  Maximum oil capacity is 12 quarts.  
Minimum level is 3 quarts but it is recommended that oil be added if the quantity is less than 9 quarts.  
While checking the oil level check the engine compartment for stains.  Blue stains normally indicate a 
fuel leak.  Oil stains are oily.  Exhaust stains are normally bright colored either yellow, orange or red.  If 
stains are detected have them checked. 

The engine air induction system consists of a dry type air filter and an alternate air door. During normal 
operation, air is inducted through the air filters. Should ice or other obstructions block an air filter, the 
alternate air door will open automatically to ensure airflow to the engine. Manual alternate air controls 
are located on the control pedestal. These controls allow the pilot to select alternate air should the 
automatic feature fail or should the airplane be entering known or expected icing conditions. Since 
alternate air is unfiltered, it should not be used during ground operations when dust or other 
contaminants might enter the system.  



The two cowl flaps for each engine are located on the underside of the nacelle, one inboard and one 
outboard. Their function is to provide additional cooling during ground operations, in high temperature 
conditions, during climbs, in - situations when cylinder head temperature or oil temperature become 
excessive, or when an alternator is heavily loaded. Cowl flaps are manually operated by push-pull 
controls mounted in the cockpit on the fuel control panel between the crew seats.  

The magneto switches and the starter are located on the left side panel. There are two magneto 
switches for each engine. The single starter switch is a rocker type. Depressing the forward side of the 
switch operates the right engine starter; depressing the aft side operates the left. 

PROPELLERS  

Propellers on the Aztec F are Hartzell HC-E2YR-2 series controllable pitch, constant speed and full 
feathering units. Governors, one on each engine, control the pitch of the blades by supplying engine oil 
at varying pressures through the propeller shaft. Increased oil pressure and back-up springs decrease 
the pitch of the blades. Decreased oil pressure allows compressed air in the cylinder dome to increase 
the pitch of the blades; and an absence of oil pressure allows the compressed air to feather a propeller. 
The automatic variations in pitch allow load torque to be matched to engine torque in response to 
changing flight conditions. A loss of engine oil pressure will cause a propeller to feather.  

Propeller speed is controlled by the levers in the center of the control pedestal. Feathering is 
accomplished by moving the propeller control levers fully aft through the low RPM detent and into the 
feathering position. Feathering takes approximately three to ten seconds. Moving the propeller control 
forward and engaging the starter will unfeather a propeller. 

 

Controllable Pitch  

Controllable pitch is the ability to control engine RPM by varying the pitch of the propeller blades. When 
the blue propeller control handle is moved forward, oil pressure, regulated by a propeller governor, 
drives a piston, which moves the blades to a low pitch–high RPM (unfeathered) position. When the blue 
propeller control handle is moved aft, oil pressure is reduced by the propeller governor. This allows a 
nitrogen-charged cylinder to drive the blades to a high pitch–low RPM (feathered) position.  

Constant Speed  

After RPM setting is selected with the blue propeller control handles, the propeller governor will 
automatically vary oil pressure inside the propeller hub to change the propeller blade pitch in order to 
maintain a constant engine RPM. Because of this, changes in power setting (manifold pressure) and 
flight attitude will not cause a change in RPM.  

Full Feathering  

When the propeller blades are in alignment with the relative wind, they are feathered. Feathered 
propeller blades reduce the drag caused by the blade area exposed to the relative wind. Feathering the 
propeller blades on the Aztec is accomplished by moving the blue propeller control handle fully aft past 
the low RPM detent, into the “FEATHER” position. When feathering the propeller, the mixture should be 
placed to cutoff to stop engine combustion and power production.  



The Aztec is equipped with a centrifugal stop pin that prevents propeller feathering below 1000 RPM. 
The purpose of this is to allow the propeller blades to remain in a low pitch upon engine shutdown. This 
will prevent excessive loads on the engine star ter during the next engine star t.  

Regardless of the Prop Lever position, if oil pressure is lost, the propeller will feather when the RPM is 
above 1000 RPM. Typically, RPM will be above 1000 in flight and on takeoff roll and landing roll due to 
airflow over the propeller.  

Propeller Overspeed 

Propeller overspeed is usually caused by a malfunction in the propeller governor which allows the 
propeller blades to rotate to full low pitch. If propeller overspeed should occur, retard the throttle. The 
propeller control should be moved to full “DECREASE RPM” and then set if any control is available. 
Airspeed should be reduced and throttle used to maintain a maximum of 2575 RPM. 

FUEL INJECTION 

The Bendix RSA-5 fuel injection system measures the rate at which air is consumed by the engine and 
regulates fuel flow proportionally. Fuel pressure regulation by means of a servo valve causes a minimal 
drop in fuel pressure throughout the system. The servo regulator includes the airflow sensing system, 
which contains a throttle valve and venturi. The differential pressure between the entrance and the 
throat of the venturi is the measurement of air entering the engine. These pressures are applied across 
an air diaphragm in the regulator. Changes in power change the airflow to the engine, thus, by metering 
airflow, the fuel injection system can regulate fuel flow.  

Metering pressure is maintained above vapor forming conditions, while fuel inlet pressure is low enough 
to allow the use of a diaphragm pump. Vapor lock and associated problems of starting are thus 
eliminated.  

Fuel is distributed to the cylinders by a ported fuel flow divider mounted on top of the engine. The 
divider contains a spring-loaded positive shut off valve. At each cylinder is a continuous flow air bleed 
nozzle with provisions to eliminate the adverse effects of low manifold pressure while idling. Since fuel 
metering occurs at the regulating unit rather than at the nozzles, more uniform cylinder head 
temperatures result, and a longer engine life is possible. 

The fuel injection system reduces the possibility of icing and provides equal fuel distribution to all 
cylinders. A metering system measures the rate of engine air consumption and dispenses fuel to the 
cylinders proportionally.  

In a fuel injection system, the fuel is injected either directly into the cylinders, or just ahead of the intake 
valve. A fuel injection system is considered to be less susceptible to icing than the carburetor system. 
Impact icing on the air intake, however, is a possibility in either system. Impact icing occurs when ice 
forms on the exterior of the airplane, and blocks openings such as the air intake for the injection system. 

The air intake for the fuel injection system is similar to that used in the carburetor system, with an 
alternate air source located within the engine cowling. This source is used if the external air source is 



obstructed. The alternate air source is usually operated automatically, with a backup manual system 
that can be used if the automatic feature malfunctions. 

A fuel injection system usually incorporates these basic components—an engine-driven fuel pump, a 
fuel/air control unit, fuel manifold (fuel distributor), discharge nozzles, an auxiliary fuel pump, and fuel 
pressure/flow indicators. 

The auxiliary fuel pump provides fuel under pressure to the fuel/air control unit for engine starting 
and/or emergency use.  After starting, the engine-driven fuel pump provides fuel under pressure from 
the fuel tank to the fuel/air control unit. This control unit, which essentially replaces the carburetor, 
meters fuel based on the mixture control setting, and sends it to the fuel manifold valve at a rate 
controlled by the throttle. After reaching the fuel manifold valve, the fuel is distributed to the individual 
fuel discharge nozzles. The discharge nozzles, which are located in each cylinder head, inject the fuel/air 
mixture directly into each cylinder intake port. 

Some of the advantages of fuel injection are:  

• Reduction in evaporative icing. 

• Better fuel flow. 

• Faster throttle response. 

• Precise control of mixture. 

• Better fuel distribution. 

• Easier cold weather starts. 

 

Disadvantages usually include: 

• Difficulty in starting a hot engine. 

• Vapor locks during ground operations on hot days. 

• Problems associated with restarting an engine that quits because of fuel starvation. 

 

 

ENGINE CONTROLS  

Engine controls include a throttle, a propeller control, and a mixture control for each engine. These 
controls are located on a control pedestal in the center of the cockpit below the instrument panel, 
where they are accessible to both pilot and copilot.  

The throttle levers, on the far left of the control pedestal, are used to adjust manifold pressure. The 
throttle levers adjust from fully open in the top position, through the idle position, to fully closed at the 
bottom of their travel. The throttle controls incorporate switches which activate a gear up warning horn 
and light if the gear is up during the last portion of travel of either of the throttle controls to the low 



power position. If the gear is not locked down, the warning light will illuminate and the horn will sound 
until the gear is down and locked or until the power setting is increased. This is a safety feature to 
prevent an inadvertent gear up landing.  

The propeller controls are located in the center of the control pedestal. They are used to adjust the 
propeller speed from increase RPM at the top of their travel, through decrease RPM, to the feathered 
position at the bottom of their travel. A governor maintains a constant propeller speed once the 
propeller control is set.  

The mixture controls at the far right of the control pedestal adjust the air to fuel ratio. The full rich 
position is at the top position and the full lean position is toward the bottom. The mixture controls are 
used to shut down the engines in the full bottom or idle-cut-off position.  

A friction adjustment knob on the right side of the control pedestal may be adjusted to increase or 
decrease the effort needed to move the control levers or to hold the controls in a selected position. 

The -manual alternate air controls are located on the control pedestal beneath the control lever 
quadrant. These controls serve as a back-up for the automatic system and also allow the pilot to 
manually select alternate engine induction air prior to entering icing conditions which may block the 
primary induction air source.  

Cowl flap controls are located on the fuel control panel between the crew seats. Depending on the 
additional engine cooling required, the cowl flap control levers can be locked in various intermediate 
settings between the fully open and fully closed positions. 

LANDING GEAR 

To increase cruise speed, climb and other performance, the Aztec F is equipped with hydraulically 
operated, fully retractable, tricycle landing gear. All three landing gear units on the Aztec F incorporate 
the same type air-oil strut, and many parts are directly interchangeable.  

Main wheels are Cleveland Aircraft Products 6.00 x 6 units with disc type brakes with metallic lining. 
Main-wheel tires are eight ply rated 7.00 x 6 tube type tires. The nose wheel is a 6.00 x 6 Cleveland unit 
fitted with a 6.00 x 6 tube type tire.  

Through use of the rudder pedals, the nose gear is steerable through a 30 degree arc. As the nose gear 
retracts, the steering linkage becomes disconnected from the gear so that rudder pedal action with the 
gear retracted is not impeded by nose gear operation. When the airplane is being towed with power 
equipment, the nose gear should not be turned beyond its 30 degree arc, as damage to the nose gear 
and steering mechanism will result.  

When the landing gear is retracted, the nose gear retracts aft into the nose section, and the main gear 
retract forward into the engine nacelles. Gear doo� completely cover the gear when it is retracted.  

The landing gear control knob is located on the control pedestal. Tue landing gear control knob is in the 
shape of a wheel to differentiate it from the flap control knob, which has an airfoil shape. To guard 
against inadvertent gear retraction while the airplane is on the ground, a mechanical latch, located just 



above the gear control lever, must be operated before the landing gear control lever can be moved 
upward. There is also an anti-retraction valve, located on the left main gear, which prevents the build-up 
of hydraulic pressure in the retraction system while the weight of the airplane is resting on its wheels. 
When the landing gear strut is extended, as in flight or when the airplane is raised on jacks, the anti-
retraction valve closes, permitting normal operation.  

The position of the landing gear is indicated by four lights located on the control pedestal. When the 
three green lights are on, all three legs of the gear are down and locked; when the amber light is on, the 
gear is fully retracted. When no light is on, the gear is in transit. Each gear indication light incorporates a 
press-t�test feature, and each may be dimmed or brightened individually by turning the light clockwise 
or counterclockwise.  

A red light in the landing gear control knob flashes when the gear is up and either one of the throttle 
levers is pulled back. A gear warning horn will also sound when either throttle is pulled back beyond 
approximately twelve inches of manifold pressure. As a further indication of the position of the gear, 
visual confirmation can be made from the cockpit. The nose gear can be observed through a mirror on 
the inboard side of the left nacelle. 

BRAKE SYSTEM 

Main gear brakes are actuated by toe brake pedals on the left set of rudder pedals. Toe brakes for the 
right side are available as optional equipment. The brakes are hydraulically actuated by individual 
master cylinders mounted on the rudder pedals. The brakes hydraulic system is completely independent 
of the hydraulic system for the landing gear and flaps. The master cylinders are accessible through the 
cockpit for servicing. Fluid for the master cylinders is supplied through flexible lines from a brake fluid 
reservoir which is mounted inside the left nose access panel. The brakes are self-adjusting, single-disc, 
double housing and double piston assemblies. Toe pressure against the upper part of the rudder pedals 
operates the brakes.  

To set the parking brake, first depress and hold the toe brake pedals and then pull out the parking brake 
handle. To release the parking brake, first depress and hold the toe brake pedals and then push in on 
the parking brake handle. 

HYDRAULIC SYSTEM 

The hydraulic system is used for the extension of both the landing gear and the flaps. The position of the 
flaps or the landing gear is controlled by the levers protruding through the face of the control pedestal. 
The hydraulic control unit which is also a hydraulic fluid reservoir is housed within the control pedestal. 
Pressure for the system is supplied by one engine-driven hydraulic pump mounted on the left engine. 
Movement of the gear or flaps occur when hydraulic pressure is routed into actuating cylinders directly 
connected to the gear or flaps. Landing gear doors are also operated by the hydraulic system.  

The gear control knob is wheel-shaped, and the flap control knob is airfoil-shaped. When a selector lever 
is in the off or neutral position, hydraulic fluid flows through selector ports and circulates freely between 



the engine-driven pump and the control unit. For extension or retraction of gear or flaps, the respective 
control lever is moved from the center position into the desired direction. When a control lever is placed 
in an up or down position, the selector ports hydraulic fluid into the proper actuating cylinder. Once a 
selected component reaches full extension or retraction, hydraulic pressure within the control unit 
forces the control lever back into a neutral or off position, allowing hydraulic fluid to resume free 
circulation between the pump and the control unit. Flap travel can be stopped at any intermediate 
position if the control knob is manually returned to the neutral position. Although both gear and flap 
levers may be moved at the same time, the flaps will not extend until the gear system completes its 
operation; however, the flaps will "blow" up during the retraction cycle with the priority valve supplying 
the gear system.  

When the gear or flaps have reached their selected position, the actuating cylinders and their associated 
lines are isolated from the hydraulic fluid supply. This feature, along with a system of check valves, 
ensures the retention of sufficient fluid under pressure in the actuating cylinder to operate the landing 
gear in the event of a leak in the hydraulic system.  

The emergency hydraulic hand pump, which is an integral part of the control unit, is used to obtain 
hydraulic pressure should the engine-driven pump malfunction or when the left engine is inoperative. 
To operate the hand pump, the handle should be pulled aft to its full extension and the gear or flap 
selector positioned as desired. Approximately fifty strokes are required to raise or lower the landing 
gear. At altitudes above 10,000 feet, the hand pump becomes increasingly inefficient. 

An additional back-up system exists independent of the need for hydraulic fluid. The system is powered 
by a CO2 cylinder, and emergency extension of the landing gear may be accomplished by this CO2 
system. The control for the CO2 system is located beneath a small cover plate under the pilot's seat. 
When the control is pulled, the gear selector must be in the down position. Pulling the emergency gear 
extender ring releases CO2 from a cylinder under the floor panel. The gas flows into the gear actuating 
cylinders, extending the landing gear. Note that this system may be used for gear extension only; it must 
never be used for gear retraction or operation of the flaps.  

The landing gear position lights and the flap indicator, along with visual observation, should be used as 
primary indications of the positions of gear and flaps.  Secondary indication that gear and flaps have 
reached their selected position is the return of the control lever to the off or neutral position.  

The left main gear includes a by-pass valve which prevents the retraction of the landing gear while the 
airplane is on the ground. The weight of the airplane causes the valve to remain open while the strut is 
compressed, and all fluid by-passes directly from the pressure side of the system to the return side, 
preventing any build-up of hydraulic pressure in the retraction system. Note that this system is designed 
to prevent inadvertent retraction during aircraft start-up. The by-pass valve cannot be relied upon as the 
sole means of preventing retraction during high engine power on the ground or during taxi and takeoff 
operations. Be sure the gear handle is down before moving the aircraft. 

FLIGHT CONTROL SYSTEM 

Dual flight controls are installed in the Aztec F as standard equipment. The control wheels operate the 
ailerons and the stabilator. The rudder pedals control the rudder movement, and during ground 
operations also steer the nose wheel. The wheel brakes are applied by toe pressure on the top portion 



of the rudder pedals. These toe brakes are standard on the pilot's side. Ailerons, stabilator and rudder 
are cable controlled; wing flaps are hydraulically controlled. Stabilator and rudder trim are set with the 
control knobs located overhead.  

The horizontal tail is an all-movable, slab type stabilator which incorporates an anti-servo tab along the 
trailing edge. The anti-servo tab, which moves in the same direction as the stabilator, but with increased 
travel, provides a more efficient control surface. The anti-servo tab also functions as a longitudinal trim 
tab for nose up or nose down correction.  

The vertical tail is fitted with a rudder which incorporates a servo tab. The servo tab, which moves in a 
direction opposite to the travel of the rudder, lessons pedal forces necessary to move the rudder. The 
servo tab also functions as a rudder trim tab for nose right or nose left correction.  

The knob portion of the trim control moves the rudder tab, and the crank portion moves the stabilator 
tab. Trim position is shown on the indicators in the overhead panel.  

Wing flaps are adjustable from no flaps to SO degrees of flap. Flap position is shown on the indicator 
located to the right of the flap control lever. Flaps may be set at any position between full extension and 
full retraction by manually returning the flap control to the neutral position when the flaps have reached 
the desired degree of travel. If the flap control is left in the up or the down position, the flaps will 
automatically extend or retract to their full travel and the lever will automatically return to the neutral 
position. For ease of ent:iy or exit, the right flap may be used as a step, but only when it is fully 
retracted. 

 

FUEL SYSTEM  

Fuel for the Aztec f is stored in four wing-mounted fuel tanks. Each of these tanks, which are flexible, 
bladder type fuel cells, holds thirty-six U.S. gallons of fuel. Two tanks are installed in each wing outboard 
of the engine nacelles. Fuel capacity is increased by the addition of two optional twenty gallon bladder 
type fuel cells in the wing tips. A transfer tube connecting the optional tip tank and the outboard tank 
allows both tanks to function as one. Two fuel fillers are located on the top of each wing; the inboard 
filler is for the inboard tank, and the outboard filler is for the outboard tank and the optional tip tank 
when it is installed. Usable fuel is. 34.3 U.S. gallons per tank. All twenty gallons of fuel in each optional 
wing tip tank is usable; thus, when this option is installed, each outboard tank can carry in effect 54.3 
gallons of usable fuel. Fuel tank vents have flame suppressing and anti-icing provisions.  This Aztec has 
the optional tanks installed. 

Fuel management controls are located on the control console between the crew seats. The two fuel 
selector and shutoff controls are used to select either the inboard or the outboard fuel tank on each side 
or to shut off the fuel flow on a side. Between the fuel selector controls is a crossfeed lever.  

Electric fuel pump switches are located on the switch panel on the lower left instrument panel. The fuel 
quantity gauges are located furthest inboard on the engine gauge cluster at the top of the right 
instrument panel. Each fuel quantity gauge indicates the level of fuel in the tank selected on its 
respective side. A dual fuel flow gauge displays in gallons per hour the rate at which fuel is being 
supplied to each engine.  



Each engine has an engine-driven fuel pump as a primary means of receiving fuel. During normal 
operation, both fuel selector valves are open and the crossfeed is off, and the engine-driven fuel pump 
on each engine is supplying fuel from a selected tank to the fuel injector on the same side. Each side of 
the system also has an auxiliary electric fuel pump which is used in the event of an engine-driven fuel 
pump failure and during takeoffs and landings to insure fuel flow during these critical times.  

The two sides of the fuel system are connected by a crossfeed which allows fuel to be drawn from one 
side and sent to the engine on the other side to extend single-engine cruise range. Fuel can be supplied 
from any tank to either engine. The crossf eed is to be used only in emergency situations during single-
engine operation. Crossfeed should not be used for takeoffs. If crossfeed is required, the fuel selector 
valve of the inoperative engine should be in either the inboard or the outboard position, and the electric 
fuel pump of the inoperative engine should be turned on; on the operative engine, the fuel selector 
should be in the shutoff position and the electric fuel pump should be turned off. 

Before each flight, any possible accumulation of moisture or sediment in the fuel system should be 
drained from the low points in the system. Fuel drains are provided for each fuel tank, for each fuel 
strainer, and for the fuel crossfeed system. The fuel strainer drains and the fuel tank drains are located 
inside access doors on the underside of each nacelle, inboard of each main wheel well. The access doors 
are secured with quarter tum fasteners. During the preflight check, each fuel tank drain and each fuel 
strainer drain should be held open until any possible· contaminants are removed. A fuel crossfeed drain 
valve control is mounted on the forward face of the fuel management control console. During preflight, 
this drain should be opened with the crossfeed control open and the left electric fuel pump on and off 
then the right electric fuel pump on and off. Close the crossfeed control. A check should then be made 
to insure that all drains are completely closed and that the access doors are secured. Since the fuel and 
vapors are extremely flammable precautions should be taken to avoid fire hazards. 

ELECTRICAL SYSTEM 

Electrical power for the Aztec F is supplied by a 28 volt, direct current, negative ground electrical system. 
The system includes a 24 volt battery enclosed in a stainless steel battery box, two 28 volt 70 ampere 
alternators, starters, voltage regulators and an ammeter.  

The primary electrical source is the two alternators. Each alternator is controlled independently by its 
own voltage regulator. These voltage regulators are interconnected electrically to provide parallel 
output from their associated alternators within normal operating RPM ranges.  

The 24 volt battery, located in the nose section of the airplane, is the secondary source of electrical 
power. It provides current for starting engines, for operation of electrical equipment when the engines 
are not running, and for electrical power to back to the alternators. The battery is normally kept charged 
by the alternators. If it becomes necessary to charge the battery, it should be removed from the 
airplane.  

The master switch, located on the far left of the lower instrument panel, is a split rocker type switch 
which gives the pilot separate control over the right and the left alternator field circuits. Should one 
alternator field circuit become inoperative, its corresponding section of the master switch can be turned 



off, and if the electrical load is reduced, electrical power for flight will be sustained by the remaining 
alternator.  

The electrical system can be monitored through the electronic JPI engine monitoring system. 

Electrical switches are located on both sides of the lower instrument panel. Electrical switches are of the 
rocker type and are internally lighted for night flight. All switches and circuit breakers are clearly labeled 
as to their function.  

The electrical system and equipment are protected by the circuit breakers on a panel located at the far 
right of the lower instrument panel. Circuit breakers are of the press to reset type. If a circuit is 
overloaded, the breaker will pop, opening the circuit. Before a breaker is reset, the electrical load on the 
circuit should be reduced, and the breaker allowed to cool. Pressing in on the open breaker will reset 
the circuit. Continual circuit breaker popping indicates a need for corrective action. Pulling out manually 
on a reset button will trip a circuit breaker. The alternator circuit breakers, located just inboard of the 
circuit breaker panel, are of the toggle switch type and should never be turned off when the alternators 
are operating normally. 

If both alternators fail in flight and the condition cannot be corrected, the airplane battery becomes the 
only source of electrical power. In this situation, all unnecessary electrical equipment should be turned 
off and the flight should be terminated as soon as possible.  

The starter and magneto switches are on the left side panel. There are two magneto switches for each 
engine. The starter switch is of the momentary rocker type, which returns to the neutral or off position 
after a starter is activated. 

An external power receptacle, located in the lower right side of the nose section, is available as optional 
equipment. This installation allows the airplane to be started with an external 24-28 volt source. While 
the external source is being connected, the master switch should be turned off.  

GYRO VACUUM SYSTEM 

The directional gyro and the gyro horizon are instruments which indicate respectively airplane yaw to 
the right or left and airplane pitch and roll relative to the horizon. Both gyro instruments are air-driven 
by two engine mounted pneumatic pumps, one on each engine. Gyros mounted inside air tight cases are 
driven at high speed as vacuum from the pneumatic pumps lowers the pressure in the air tight cases and 
atmospheric air pressure enters to spin the gyros. Due to gyroscopic inertia, the axis of the gyro remains 
the same regardless of the position of the airplane. The gyro instruments indicate the position of the 
airplane relative to the stationary position of the rotating gyros.  

The rotation of the directional gyro is stabilized in the vertical plane. When set to agree with the 
airplane's magnetic compass, the rotation of the directional gyro continues to point in the same 
direction, thus providing a positive indication on the instrument dial of any deviation of the nose of the 
airplane from a straight course. The gyro horizon operates on the same principal; however, the rotation 
of its gyro is stabilized in the horizontal plane. When the miniature adjustable airplane figure in the face 
of the instrument, representing the airplane, aligns with the horizontal bar across the instrument, 
representing the horizon, zero pitch and zero roll are indicated. A deviation in alignment represents the 
actual deviation of the horizontal attitude of the airplane from the true horizon.  



Air entering the gyro instruments is filtered. Either of the pneumatic pumps is capable of maintaining a 
vacuum sufficient to operate the system should the other pump fail. Optional copilot gyro instruments 
may be added to the system, and when optional pneumatic surface deicers are installed, they are 
operated through this pneumatic system.  

A gyro suction gauge on the left instrument panel just inboard of the control column is calibrated in 
inches of mercury and indicates the amount of vacuum produced by the engine-driven pneumatic 
pumps. When the system is functioning properly, the gauge should indicate between 4.8 and 5.1 inches 
of mercury. Should either side of the system fail, a small red button will protrude from the 
corresponding side of the face of the vacuum gauge. The electrically operated tum coordinator may be 
used to verify proper function of the electrical gyros and as a standby in the event of a gyro instrument 
failure. 

 

PITOT-STATIC SYSTEM  

The airspeed indicator, the rate of climb indicator, and the altimeter are operated by the pitot-static 
system. The pitot-static pickup head is mounted to the underside of the left wing, outboard of the 
engine nacelle. Dynamic and static air pressure for the operation of the airspeed indicator are picked up 
by the pitot-static head and carried through lines to the instrument. A diaphragm within the airspeed 
instrument is vented to the pitot source, and the instrument case is vented to the static source. As the 
speed of the airplane changes, pitot air pressure expands the diaphragm proportionally, and the 
airspeed indication is based on the differential pressure between the pitot and the static air pressure. 
The instrument is calibrated in knots. Some of the operating ranges and limitations are marked on the 
face of the dial.  

The rate of climb indicator measures the rate of change in static air pressure as the airplane ascends or 
descends. The pointer and dial indicate in feet per minute the rate at which the airplane is climbing or 
descending.  

The altimeter indicates barometric altitude in feet above sea level when properly set-up. The long 
pointer on the dial scale is read in hundreds of feet; the middle pointer, in thousands of feet; and the 
short pointer, in ten thousands of feet. The instrument case is vented to the static air source, and as 
static air pressure increases or decreases, altitude is indicated on the dial. Altitude, shown on the dial, 
and barometric pressure, shown in the window in the indicator dial, can be set with the knob on the 
lower left corner of the in strum en t. 

 

HEATING, VENTILATING AND DEFROSTING  

The Aztec F features two separate airflow systems for heating, ventilating, and defrosting. The first 
system inducts air through a scoop at the bottom of the nose section aft of the landing light. The 
heating, ventilating and defrosting functions of this air are controlled by the five cabin air controls at the 
bottom of the control pedestal. The second system for ventilation only inducts fresh air through inlets in 
the fairing forward of the vertical tail and is controlled by two ventilation knobs on the forward cockpit 
ceiling and by individually adjustable outlets at each seat location. Cabin air is exhausted through the 



floor in the aft baggage compartment. A 35.000 B.T.U. Janitrol combustion heater installed in the nose 
section supplies heated air.  

On aircraft with serial numbers 27-7654001 thru 27-8054059 the combustion heater uses gasoline from 
the left side of the fuel system when the crossfeed is off and from the selected tank when the crossfeed 
is on. Fuel consumed by the heater does not significantly affect the range of the airplane. The heater 
features an overheat lockout switch which automatically renders the heater inoperative if a malfunction 
causes excessively high heater temperature. This safety device has a reset button, which is mounted on 
the heater shroud and can be reached only through the access panel on the left side of the nose section. 
The combustion heater is controlled by a three-position cabin heat control switch on the far right of the 
instrument panel. 

The five cabin air control knobs are operated by push-pull movement. The left knob regulates airflow 
through the bulkhead to the front seat; the second knob from the left regulates airflow through floor 
vents to the rear seats. This air, as well as defroster air, enters the nose scoop and passes through the 
combustion heater, and it may be either cool or heated, depending upon the position of the cabin heat 
control switch.  

The center knob on the cabin air control panel regulates the combustion heater thermostat. As it is 
pulled out or pushed in, cabin heat increases or decreases respectively. This control functions only when 
the cabin heat control switch is turned on.  

The second knob from the right controls airflow to the windshield through the defroster vents. Airflow 
to the windshield increases as the knob is pulled out. In the event of severe windshield fogging or icing, 
it may be necessary to drive more air to the defrosters by closing or partially closing the front and rear 
seat airflow controls.  

The knob on the right of the cabin air control panel supplies cold outside air directly from the nose 
scoop to the front seat through a vent in the bulkhead, bypassing the heater. All five of these control 
knobs may be set at any intermediate position from fully open to fully closed. 

The three position of the cabin heat control switch are "Heat," "Fan," and "Off." When the switch is off 
all air entering the cabin will be cool outside air. The fan position activates the fan in the combustion 
heater without igniting the heater. This function allows cool air to be circulated through the cabin while 
the airplane is at rest on the ground. It is advisable to place the switch in the fan position for several 
minutes after the heater has been operating to allow the unit to cool down before it’s turned off. The 
heat position activates the combustion heater. When the switch is in the heat position, the combustion 
heater will ignite as required to maintain the temperature set on the thermostat. To warm the cabin 
before flight, the master switch and the left electric fuel pump may be turned on and the cabin heat 
control placed in the heat position. If should be noted, however that prolonged operation in this manner 
will deplete the battery. 

The two master controls for the overhead ventilating system are located just above the windshield. 
Turning a control knob counterclockwise regulates airflow to the respective side of the system. 
Ventilation at each seat may then be controlled individually with the adjustable fresh air outlets in the 
ceiling above each seat.  



Cabin temperature and air circulation may be maintained within a comfortable range by using 
ventilation and heat controls in various combinations. 

 

Pressurization (Not installed on Aztec, but must know for ATP) 
When an airplane is flown at a high altitude, it consumes less fuel for a given airspeed than it does for 
the same speed at a lower altitude. In other words, the airplane is more efficient at a high altitude. In 
addition, bad weather and turbulence may be avoided by flying in the relatively smooth air above the 
storms. Because of the advantages of flying at high altitudes, many modern general aviation-type 
airplanes are being designed to operate in that environment. It is important that pilots transitioning to 
such sophisticated equipment be familiar with at least the basic operating principles. 
 
A cabin pressurization system accomplishes several functions in providing adequate passenger comfort 
and safety. It maintains a cabin pressure altitude of approximately 8,000 feet at the maximum designed 
cruising altitude of the airplane, and prevents rapid changes of cabin altitude that may be 
uncomfortable or cause injury to passengers and crew. In addition, the pressurization system permits a 
reasonably fast exchange of air from the inside to the outside of the cabin. This is necessary to eliminate 
odors and to remove stale air. 
 
Pressurization of the airplane cabin is an accepted method of protecting occupants against the effects of 
hypoxia. Within a pressurized cabin, occupants can be transported comfortably and safely for long 
periods of time, particularly if the cabin altitude is maintained at 8,000 feet or below, where the use of 
oxygen equipment is not required. The flight crew in this type of airplane must be aware of the danger 
of accidental loss of cabin pressure and must be prepared to deal with such an emergency whenever it 
occurs.  
 
In the typical pressurization system, the cabin, flight compartment, and baggage compartments are 
incorporated into a sealed unit that is capable of containing air under a pressure higher than outside 
atmospheric pressure. On aircraft powered by turbine engines, bleed air from the engine compressor 
section is used to pressurize the cabin. Superchargers may be used on older model turbine powered 
airplanes to pump air into the sealed fuselage. 
 
Piston-powered airplanes may use air supplied from each engine turbocharger through a sonic venturi 
(flow limiter). Air is released from the fuselage by a device called an outflow valve. The outflow valve, by 
regulating the air exit, provides a constant inflow of air to the pressurized area. 
 

High performance airplane pressurization system. 
To understand the operating principles of pressurization and air conditioning systems, it is necessary to 
become familiar with some of the related terms and definitions, such as: 
Aircraft altitude—the actual height above sea level at which the airplane is flying. 
• Ambient temperature—the temperature in the area immediately surrounding the airplane. 
• Ambient pressure—the pressure in the area immediately surrounding the airplane. 
• Cabin altitude—used to express cabin pressure in terms of equivalent altitude above sea level. 



• Differential pressure—the difference in pressure between the pressure acting on one side of a wall 
and the pressure acting on the other side of the wall. In aircraft air conditioning and pressurizing 
systems, it is the difference between cabin pressure and atmospheric pressure. 
 
The cabin pressure control system provides cabin pressure regulation, pressure relief, vacuum relief, and 
the means for selecting the desired cabin altitude in the isobaric and differential range. In addition, 
dumping of the cabin pressure is a function of the pressure control system. A cabin pressure regulator, 
an outflow valve, and a safety valve are used to accomplish these functions. The cabin pressure 
regulator controls cabin pressure to a selected value in the isobaric range and limits cabin pressure to a 
preset differential value in the differential range. When the airplane reaches the altitude at which the 
difference between the pressure inside and outside the cabin is equal to the highest differential 
pressure for which the fuselage structure is designed, a further increase in airplane altitude will result in 
a corresponding increase in cabin altitude. Differential control is used to prevent the maximum 
differential pressure, for which the fuselage was designed, from being exceeded. This differential 
pressure is determined by the structural strength of the cabin and often by the relationship of the cabin 
size to the probable areas of rupture, such as window areas and doors. 
 
The cabin air pressure safety valve is a combination pressure relief, vacuum relief, and dump valve. The 
pressure relief valve prevents cabin pressure from exceeding a predetermined differential pressure 
above ambient pressure. The vacuum relief prevents ambient pressure from exceeding cabin pressure 
by allowing external air to enter the cabin when ambient pressure exceeds cabin pressure. The cockpit 
control switch actuates the dump valve. When this switch is positioned to ram, a solenoid valve opens, 
causing the valve to dump cabin air to atmosphere. 
 
The degree of pressurization and the operating altitude of the aircraft are limited by several critical 
design factors. Primarily the fuselage is designed to withstand a particular maximum cabin differential 
pressure. 
 
Several instruments are used in conjunction with the pressurization controller. The cabin differential 
pressure gauge indicates the difference between inside and outside pressure. This gauge should be 
monitored to assure that the cabin does not exceed the maximum allowable differential pressure. A 
cabin altimeter is also provided as a check on the performance of the system. In some cases, these two 
instruments are combined into one. A third instrument indicates the cabin rate of climb or descent.  
 
Decompression is defined as the inability of the airplane´s pressurization system to maintain its designed 
pressure differential. This can be caused by a malfunction in the pressurization system or structural 
damage to the airplane. 
 
Physiologically, decompressions fall into two categories; they are: 
• Explosive Decompression—Explosive decompression is defined as a change in cabin pressure faster 
than the lungs can decompress; therefore, it is possible that lung damage may occur. Normally, the time 
required to release air from the lungs without restrictions, such as masks, is 0.2 seconds. Most 
authorities consider any decompression that occurs in less than 0.5 seconds as explosive and potentially 
dangerous. 



• Rapid Decompression—Rapid decompression is defined as a change in cabin pressure where the lungs
can decompress faster than the cabin; therefore, there is no likelihood of lung damage.

During an explosive decompression, there may be noise, and for a split second, one may feel dazed. The 
cabin air will fill with fog, dust, or flying debris. Fog occurs due to the rapid drop in temperature and the 
change of relative humidity. Normally, the ears clear automatically. Air will rush from the mouth and 
nose due to the escape of air from the lungs, and may be noticed by some individuals. 

The primary danger of decompression is hypoxia. Unless proper utilization of oxygen equipment is 
accomplished quickly, unconsciousness may occur in a very short time. The period of useful 
consciousness is considerably shortened when a person is subjected to a rapid decompression. This is 
due to the rapid reduction of pressure on the body—oxygen in the lungs is exhaled rapidly. This in effect 
reduces the partial pressure of oxygen in the blood and therefore reduces the pilot´s effective 
performance time by one-third to one-fourth its normal time. For this reason, the oxygen mask should 
be worn when flying at very high altitudes (35,000 feet or higher). It is recommended that the 
crewmembers select the 100 percent oxygen setting on the oxygen regulator at high altitude if the 
airplane is equipped with a demand or pressure demand oxygen system. 

Another hazard is being tossed or blown out of the airplane if near an opening. For this reason, 
individuals near openings should wear safety harnesses or seatbelts at all times when the airplane is 
pressurized and they are seated. 

Another potential hazard during high altitude decompressions is the possibility of evolved gas 
decompression sicknesses. Exposure to wind blasts and extremely cold temperatures are other hazards 
one might have to face. 

Rapid descent from altitude is necessary if these problems are to be minimized. Automatic visual and 
aural warning systems are included in the equipment of all pressurized airplanes. 

SPEEDS 

VSSE - INTENTIONAL ONE ENGINE INOPERATIVE SPEED 
VSSE is a speed selected by the aircraft manufacturer as a training aid for pilots in the handling of multi-
engine aircraft. It is the minimum speed for intentionally rendering one engine inoperative in flight. 
This minimum speed provides the margin the manufacturer recommends for use when intentionally 
performing engine inoperative maneuvers during training in the particular airplane. 
The intentional one engine inoperative speed, VSSE , for the PA-23-250F is 80 KIAS. 

V MCA - AIR MINIMUM CONTROL SPEED 
VMCA is the minimum flight speed at which a twin-engine airplane is directionally controllable as 
determined in accordance with Federal Aviation Regulations. Airplane certification conditions include 
one engine becoming inoperative and windmilling; not more than a 5° bank toward the operative 
engine; landing gear up; flaps in takeoff position; and most rearward center of gravity. 
V McA for the PA-23-250 F has been determined to be 64 KIAS. 



Design Maneuvering Speed (VA) - Do not make full or abrupt control movements above this speed.: 131 
Maximum Gear Extended Speed: 132 
Full Flaps: 108 
Half Flaps: 123 
Quarter Flaps: 141 
Best Single Engine Angle of Climb Speed:  83 
Best Single Engine Rate of Climb Speed: 88 

The maximum demonstrated crosswind velocity for safe takeoff and landing is 12 knots. 

Oxygen Requirement FAR 91.211 

Supplemental oxygen. 

(a) General. No person may operate a civil aircraft of U.S. registry--
(1) At cabin pressure altitudes above 12,500 feet (MSL) up to and including 14,000 feet (MSL) unless the
required minimum flight crew is provided with and uses supplemental oxygen for that part of the flight
at those altitudes that is of more than 30 minutes duration;
(2) At cabin pressure altitudes above 14,000 feet (MSL) unless the required minimum flight crew is
provided with and uses supplemental oxygen during the entire flight time at those altitudes; and
(3) At cabin pressure altitudes above 15,000 feet (MSL) unless each occupant of the aircraft is provided
with supplemental oxygen.
(b) Pressurized cabin aircraft.
(1) No person may operate a civil aircraft of U.S. registry with a pressurized cabin--
(i) At flight altitudes above flight level 250 unless at least a 10-minute supply of supplemental oxygen, in
addition to any oxygen required to satisfy paragraph (a) of this section, is available for each occupant of
the aircraft for use in the event that a descent is necessitated by loss of cabin
pressurization; and
(ii) At flight altitudes above flight level 350 unless one pilot at the controls of the airplane is wearing and
using an oxygen mask that is secured and sealed and that either supplies oxygen at all times or
automatically supplies oxygen whenever the cabin pressure altitude of the airplane exceeds 14,000 feet
(MSL), except that the one pilot need not wear and use an oxygen mask while at or below flight level
410 if there are two pilots at the controls and each pilot has a quick-donning type of oxygen mask that
can be placed on the face with one hand from the ready position within 5 seconds, supplying oxygen
and properly secured and sealed.
(2) Notwithstanding paragraph (b)(1)(ii) of this section, if for any reason at any time it is necessary for
one pilot to leave the controls of the aircraft when operating at flight altitudes above flight level 350,
the remaining pilot at the controls shall put on and use an oxygen mask until the
other pilot has returned to that crewmember's station.



Engine-Out Bold Face 

Control: Maintain aircraft control, raise the dead, pitch for blueline. 

Power: Starting from right to left…mixture/props/power full forward. 

Drag: Gear and Flaps up 

Identify: Identify dead engine by which foot it not working. (Dead Leg = Dead Engine) 

Verify: Retard the suspected engine to idle.  If nothing happens that is the dead engine. 

Feather: Feather prop if below 3000ft AGL. 

After Take-off Flows 

(UPS) 

U – Gear UP 

P – Power Set (Power to 31.5 in/Prop 2450) 

S – Switches Off (Aux Fuel Pumps) 

Before Landing Flows 

GUMPS 

G – Gas on Tank to Engine 

U – Undercarriage Down 

M – Mixture Full Forward 

P – Props Full Forward 

S – Switches On (Aux Fuel Pumps) 

**Accomplish Before Landing Checklist up to (Mixture Controls) in the downwind leg. 

1/2 Engine ILS/LPV 

At glideslope intercept gear down. 

Once established on glideslope, mixture full forward, props slowly full forward.   Flown 

at 100 kais. GUMPS Check 



Non-Precision Approach Straight In 

App 1 mile prior to FAF gear down. 

Once established in descent, mixture full forward, props slowly full forward.  

Flown at 100 kais. GUMPS Check 

Non-Precision Approach Circle 

Full flaps and gear down at perch 

Once established in descent, mixture full forward, props slowly full forward.  

Flown at blueline. GUMPS Check 

Power Off-Stalls 

Manifold Pressure 15in maintain level flight until blueline, then descend at blueline 

Gear Down – On speed 

Flaps Full – On Speed 

GUMPS Check 

Power Idle 

Pitch app 5 degree up  

First indications of stall (buffet/horn), slightly relax yoke, and advance power to full. 

flaps up 

Gear UP with 2 positive climb indications 

Pitch for blueline

Power On-Stalls 

Manifold Pressure 20in 

Pitch for 10-15 degree nose high 

First indications of stall (buffet/horn), slightly relax yoke, and then continue climb.  Do NOT add power.  Max power is 
being simulated with 20inches. 



Land and Hold Short Operations 
(LAHSO)

• Considerations
– Locations where LAHSO may

be implemented
– Who is eligible to accept a

LASHO clearance?
– Who initiates a LAHSO

clearance?
– Must you accept a LAHSO?
– How is the landing distance

available determined?
– Pilot responsibilities once a

LASHO clearance is accepted
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Locations Where LAHSO may be 
Implemented

• At towered airports, ATC may clear a pilot to
land and hold short of an intersecting runway,
an intersecting taxiway, or some other
designated point on a runway

• Typically a LAHSO operation is initiated by ATC
to expedite traffic

• Pilots should only receive a LAHSO clearance
when there is a minimum ceiling of 1,000 feet
and 3 statute miles visibility
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Must you accept a LAHSO? Who is 
Eligible to accept a LASHO clearance

• Pilots may accept a LAHSO clearance only if the PIC determines that 
the aircraft can safely land and stop within the available landing 
distance 

• Pilots unfamiliar with LAHSO should not and student pilots cannot 
participate in LAHSO

• The pilot-in-command has the final authority to accept or decline 
any land and hold short clearance and can decline a LAHSO 
clearance for any reason
– The PIC must decline a LAHSO clearance if he or she believes it would 

compromise safety
• A LAHSO clearance, once accepted, must be adhered to, just as any 

other ATC clearance, unless an amended clearance is obtained or an 
emergency occurs. A LAHSO clearance does not preclude a rejected 
landing

24



LAHSO Signage
• Yellow hold-short markings prior to the 

intersecting runway or taxiway
• Holding position signs on both sides of 

the runway adjacent to the runway hold 
lines

• Red and white signage on both sides of 
the runway

• In-pavement lighting
– Row of six or seven in-runway pavement 

unidirectional pulsing white lights that 
visually indicate the location of a LAHSO 
point on a runway. Lights will be on when 
LAHSO is in effect and off when LAHSO is 
not in effect
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LAHSO – Published Data

26

Situational awareness is vital to the success 
of LAHSO. Situational awareness starts with 
having current airport information in the 
cockpit, readily accessible to the pilot. (An 
airport diagram assists in identifying your 
location on the airport)



LAHSO Operations
• To conduct LAHSO, pilots should become familiar with all

available information concerning LAHSO at their
destination airport

• Should have, readily available:
– Published available landing distance (“ALD”) (in AFD)
– Runway slope information for all LAHSO runway combinations at

each airport of intended landing (in AFD)
– Knowledge about landing performance data  (in POH)
– As part of a pilot's preflight planning process, pilots should

determine if their destination airport has LAHSO
• Assess which LAHSO combinations will work given their aircraft's

required landing distance
• Good pilot decision making is knowing in advance whether one can

accept a LAHSO clearance if offered

27



How is the LAHSO Landing Distance 
Available Determined

• ALD is that portion of the runway available for 
landing and rollout for an aircraft cleared to land 
and hold short
– Distance is measured from the landing threshold to 

the hold-short point
• ATC is required to provide ALD on the ATIS, and 

when requested
• PIC is responsible for determining the required 

landing distance (RLD) for his / her aircraft and 
ensuring that it does not exceed the ALD.  

28



How is the LAHSO Required Landing 
Distance Determined

• RLD is:
– POH chart 

distance over a 
50-foot obstacle 
plus 1,000 feet

– Payload 6,000 lbs
or greater or 20 
seats or more, 
must add 60% to 
AFM distance

29

Required landing distance = 1,370’ + 1,000’ = 2,370’ 



LAHSO - ATC Communications

• LAHSO information will be on ATIS
– ALD will be included in the ATIS

• When ATIS is acknowledged to ATC, PIC should 
advise ATC if LAHSO cannot be accepted

• If ATC gives you a LAHSO clearance, ATC needs 
a full read back that includes the words, 
“HOLD SHORT OF (RUNWAY/TAXIWAY/POINT)”
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Pilot Responsibilities Once a LASHO 
Clearance Accepted

• A pilot who accepts a LAHSO clearance must
adhere to it, unless he or she obtains an
amended clearance

• If a rejected landing becomes necessary after
accepting a LAHSO clearance, the pilot must
maintain safe separation from other aircraft /
vehicles and notify ATC as soon as possible
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REJECTED LAHSO LANDINGS

• A rejected landing must be initiated within the 
first third of the ALD or 3,000 feet, whichever 
is less

• On go around, heading and/or altitude 
assignments must be flown as published (if 
published) until directed otherwise by ATC
– Some airports have specific rejected landing 

procedures – set out in AFD
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Runway Incursion Avoidance

• Pilots should have a functional knowledge of at
least the following:
– Runway and Airport signage and marking
– Proper Radio Procedures (for both controlled and

uncontrolled airports)
– Possess and use a current airport diagram
– Maintain proper vigilance for conflicting traffic (both

aircraft and ground vehicles)
– Airport “right of way” rules
– Use external aircraft lighting (especially when using or

transiting airport runways)
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Runway Incursion 

• A runway incursion is the incorrect presence
of an aircraft, vehicle or person on the
protected area of a runway

• Take off Hold Lights
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Runway Incursion
Hot Spots

• A hot spot is a location with a history of potential
risk of collision or runway incursion, and where
heightened attention is necessary

• Aircraft movements should be planned and
coordinated with ATC, for another layer of safety

• Identification of hot spots helps avoid confusion
by eliminating last-minute questions and building
familiarity with known problem areas
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Stabilized Approach
• Knowing the air traffic control system well enough to be proficient in it
• Knowing when not to fly
• Properly using an installed autopilot, if so equipped, to reduce workload
• Proper use of checklists before reaching 1,000 feet AGL to minimize distractions

when close to the ground
• The importance of flying a stabilized approach (maintaining a stable speed,

descent rate, vertical flightpath, and configuration throughout the final segment of
the approach).  The idea is to reduce pilot workload and aircraft configuration
changes during the critical final approach segment of an approach. The goal is to
have the aircraft in the proper landing configuration, at the proper approach
speed, and on the proper flightpath before descending below the minimum
stabilized approach height. The following are recommended minimum stabilized
approach heights
– (1) 500 feet above the airport elevation during VFR weather conditions
– (2) MDA or 500 feet above airport elevation, whichever is lower, for a circling

approach
– (3) 1,000 feet above the airport or touch down zone elevation during IMC
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