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The Aero Commander 500 series stands as a testament to mid-20th-century aeronautical

engineering, representing a lineage of high-wing, twin-engine light transport aircraft that redefined

utility and performance in general aviation. Designed by Ted Smith, the Aero Commander

family-ranging from the original Model 520 to the iconic 500S Shrike-has maintained a reputation

for ruggedness, stability, and pilot-centric design. For operators, mechanics, and enthusiasts,

understanding the Pilot's Operating Handbook (POH) and the Airplane Flight Manual (AFM) is

not merely a regulatory requirement; it is the foundation of safe and efficient flight operations.

The Evolution and Technical Heritage of the Aero Commander 500

The Aero Commander 500 series was born from the desire to create a business aircraft that

handled like a heavy transport but operated with the agility of a light twin. The structural hallmark of

the series is its high-wing configuration, which provides superior ground clearance for the

propellers and allows for a low-to-the-ground fuselage, facilitating easy passenger entry and cargo

loading. This design philosophy was revolutionary in the late 1940s and early 1950s, setting the

stage for decades of production.

Key Model Variants and Transitions

The transition from the early Model 520 and 560 to the 500 series marked a shift toward optimizing

the balance between engine power and airframe weight. The Model 500 (1958-59) was initially

powered by Lycoming O-540 engines, providing 250 horsepower each. As the airframe evolved

into the 500A, 500B, 500U, and eventually the 500S Shrike, engineers integrated fuel injection,

upgraded avionics, and structural reinforcements to increase the Max Takeoff Weight (MTOW).

The 500S Shrike, produced between 1968 and 1979, represents the pinnacle of the

piston-powered Commander line. It featured Lycoming IO-540-E1B5 engines producing 290

horsepower, a pointed nose, and a square tail, which improved aerodynamic stability and

directional control. Understanding these nuances is critical when sourcing the correct Flight

Manual, as the performance tables for a 1958 Model 500 differ significantly from those of a

late-model Shrike.
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The Pilot's Operating Handbook (POH): A Regulatory Framework

The POH for an Aero Commander 500 is a legally binding document under 14 CFR § 91.9, which

states that no person may operate a civil aircraft without complying with the operating limitations

specified in the approved Airplane Flight Manual. For the Aero Commander 500S, the POH is

typically divided into several standardized sections, each serving a technical purpose.

Sectional Breakdown of the Aero Commander Manual

- General: Provides basic descriptive data, including dimensions, engine types, and fuel

capacities.

- Limitations: Defines the "red lines," including V-speeds (Vne, Vno, Va), weight limits, and

center of gravity (CG) envelopes.

- Emergency Procedures: Provides checklists for engine failures, fires, and systems

malfunctions.

- Normal Procedures: Details the step-by-step workflow for every phase of flight, from pre-flight

to shutdown.

- Performance: Contains the charts for takeoff distance, climb rates, and cruise fuel flow.

- Weight and Balance: The mathematical framework for ensuring the aircraft remains within its

stability limits.

Technical Analysis: The Propeller De-icing System Supplement

A specific technical focus found in the Aero Commander 500S documentation is the Propeller

De-icing System Supplement. On many 500S models, particularly those operated in northern

climates, the installation of a neoprene ice protection system was a critical upgrade. This system

utilizes electrical heating elements or pneumatic boots to prevent the accumulation of ice on the

leading edges of the propellers.

The presence of this system requires the pilot to consult a specific AFM Supplement. Ice

accumulation on a twin-engine aircraft like the Commander is particularly dangerous because it

increases drag and weight while simultaneously decreasing thrust. If ice accumulates unevenly, it

can cause severe vibrations that may lead to structural damage or engine mount failure. The POH

specifies that the de-icing system should be activated prior to entering known icing conditions, a

proactive measure that is often overlooked in flight training but emphasized in the Aero

Commander 500S Shrike 1968-79 Flight Manual.

Performance Comparison: Aero Commander 500 Series Variants

To understand the operational capabilities of these aircraft, it is essential to compare the metrics
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across different production years. The following table highlights the technical growth of the

platform.
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Metric Model 500 (1958) Model 500B Model 500S Shrike

Engines Lycoming O-540-A Lycoming IO-540-B Lycoming IO-540-E1B5

Horsepower 250 hp 290 hp 290 hp

MTOW (Max Takeoff

Weight)

6,000 lbs 6,750 lbs 6,750 lbs

Cruise Speed (75% Power) 160 ktas 180 ktas 176 ktas

Fuel Capacity 156 gallons 156 gallons 156 gallons

Service Ceiling 21,000 ft 19,000 ft 19,400 ft

Page 4 of 7



TECHNICAL GUIDE | TECHNICAL PAPER

As shown in the table, while the horsepower increased from the original 500 to the 500B/S, the

cruise speed for the Shrike (500S) is slightly lower than the 500B due to the increased drag of the

modified nose and tail configurations, which were designed for better handling rather than raw

speed.

Step-by-Step Technical Workflow: Cold Start to Taxi

The Aero Commander 500 series, particularly those with fuel-injected engines, requires a precise

sequence to ensure engine longevity and prevent fires. The following procedure is synthesized

from the FS2004 Manual/Checklist and the official Aero Commander POH.

1. Pre-Start Inspection

- Fuel Selectors: Verify both are in the "ON" position. The Commander uses a cross-feed

system that must be understood to prevent fuel starvation.

- Circuit Breakers: Check all in.

- Master Switch: ON (Monitor battery voltage).

- Gear Handle: Ensure it is in the "DOWN" position and the three green lights are illuminated.

2. Priming and Starting (IO-540 Engines)

Fuel-injected engines are prone to vapor lock. The technique for starting involves:

1. Mixture: Full Rich.

2. Throttle: Open 1/4 inch.

3. Fuel Pump: Turn ON until fuel flow is indicated (approx. 3-5 seconds), then OFF. This primes

the cylinders.

4. Ignition: Engage starter. Once the engine fires, adjust throttle for 1,000 RPM.

5. Oil Pressure: Check for a rise within 30 seconds. If no pressure is indicated, shut down

immediately.

The Mathematics of Weight and Balance

Operating an Aero Commander 500 requires a rigorous approach to Weight and Balance (W&B).

Because of the high-wing design and the location of the main fuel tanks in the wing center section,

the CG shift during fuel burn is relatively predictable but must be calculated carefully. The formula

for CG is:

Center of Gravity = Total Moment / Total Weight

In the Aero Commander, the "Zero Fuel Weight" (ZFW) is a critical limitation. Loading heavy cargo
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in the rear baggage compartment without sufficient passenger weight in the front can move the CG

aft of the allowable limit, leading to longitudinal instability and a high risk of a stall/spin accident

during the takeoff rotation or approach to landing.

Engineering Principles: The High-Wing Advantage and Spar
Integrity

The engineering of the Aero Commander wing is a point of significant technical discussion. The

aircraft features a fail-safe wing spar design. However, due to the age of the fleet, various

Airworthiness Directives (ADs) have been issued over the decades to inspect the wing spar caps

for fatigue and corrosion. A technical writer or owner must ensure that the Maintenance Manual

and POH are updated with the latest AD compliance records.

The high-wing placement also offers a "pendulum effect," which contributes to the aircraft's

legendary stability in instrument meteorological conditions (IMC). This inherent stability makes the

Aero Commander 500S a preferred platform for multi-engine flight training and solo-pilot cargo

operations.

Troubleshooting Common Operational Failures

Even with a robust POH, pilots must be prepared for mechanical failures. Below is a breakdown of

common failure modes for the Aero Commander 500 series and their respective solutions.

Failure Mode: Landing Gear Discrepancy

- Symptom: Gear handle moved to "DOWN," but only two green lights appear.

- Cause: Burned-out bulb or failed limit switch.

- Action: Recycle the landing gear (if altitude permits) and utilize the manual emergency gear

extension system located on the floor between the pilot seats. Confirm gear lock through the

visual inspection windows if available.

Failure Mode: Engine Fire in Flight

- Symptom: Smoke from the nacelle or high oil temperature accompanied by a drop in pressure.

- Action: 1. Fuel Selector: OFF. 2. Mixture: Idle Cut-off. 3. Magnetos: OFF. 4. Feather the

Propeller. 5. Increase airspeed to attempt to blow out the flame, then execute an emergency

descent.

The Significance of Modernized Flight Manuals

For collectors and vintage aircraft restorers, the original 1958-59 manuals are historical artifacts.
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However, for modern operations, reproduction manuals from companies specializing in aircraft

airframe manuals are indispensable. These reproductions are often "crisp" and searchable, which

is vital for quick reference during emergency training. The Aero Commander 500S Shrike

1968-79 Flight Manual serves as the definitive guide for most active Commanders today,

incorporating years of field experience and safety improvements.

The Future of the Aero Commander 500

As the aviation industry moves toward more fuel-efficient and technologically advanced platforms,

the Aero Commander 500 continues to hold its value. This is largely due to its unparalleled

structural integrity and the comprehensive nature of its technical documentation. By adhering to the

procedures outlined in the POH and staying abreast of the technical supplements-such as those for

the neoprene de-icing system-operators ensure that this classic twin remains a safe and viable

transport for decades to come.

The synergy between the pilot's skill and the technical accuracy of the Aero Commander Pilot's

Operating Handbooks creates an environment where the mechanical limits of the aircraft are

understood and respected. Whether you are navigating the complex systems of a 500S Shrike or

the straightforward mechanics of an early 500 model, the flight manual remains your most

important tool on the flight deck. It is the bridge between engineering theory and practical

application, ensuring that every takeoff results in a safe landing.
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