
AVIATION ENGINEERING

The Comprehensive Guide to Beechcraft Bonanza V35 
Series: Technical Analysis of the POH and Airplane Flight 
Manuals
Published: December 27, 2025  |  Index ID: #727

The Beechcraft Bonanza Model 35 series represents one of the most enduring and iconic lineages in general 

aviation history. Since its introduction in 1947, the aircraft has undergone significant evolutionary milestones, 

culminating in the highly refined V35, V35A, and V35B variants. For pilots, owners, and maintenance technicians, 

the Pilot’s Operating Handbook (POH) and the FAA Approved Airplane Flight Manual (AFM)are not merely

reference documents; they are legally binding regulatory requirements that dictate the safe and efficient operation

of the airframe.

Understanding the nuances of these documents requires a deep dive into the engineering transitions between the

earlier K35 and M35 models and the later V35B iterations. This analysis provides a technical breakdown of the

performance data, system architectures, and operational protocols contained within the standard POH P/N

35-590118-31 B and its predecessors.

The Evolution of the Model 35 Series: From K35 to V35B

The transition from the K35 and M35 Bonanzas to the V35B series marked a significant shift in engine 

performance and airframe utility. The earlier models, such as the J35, introduced the Continental IO-470-C engine, 

which was revolutionary for its time as the first light airplane engine to utilize continuous-flow fuel injection

instead of a traditional carburetor. This advancement eliminated the risk of carburetor icing and improved fuel

distribution across all cylinders.

By the time the V35B was released, the airframe had been optimized for higher gross weights and increased cruise 

speeds. The V35B is frequently powered by the Continental IO-520-BAengine, capable of producing 285

horsepower at 2700 RPM. This engine upgrade necessitated revisions in the POH regarding cooling requirements,

fuel flow management, and weight and balance envelopes.

Technical Comparison of Dimensions and Powerplants

The physical dimensions of the Bonanza remained relatively stable, yet subtle changes in the empennage and

nose section affected handling characteristics. Below is a comparison based on the descriptive data found in the

Section I (General) of the respective POHs.



Feature Bonanza K35 / M35 Bonanza V35B Debonair 35-B33

Engine Model Continental IO-470-C Continental IO-520-BA Continental IO-470-K

Horsepower 250 hp @ 2600 RPM 285 hp @ 2700 RPM 225 hp @ 2600 RPM

Wingspan 32' 9-7/8" 33' 5-1/2" 32' 10"

Max Gross Weight 2,950 lbs 3,400 lbs 3,000 lbs

Fuel Injection Yes Yes Yes

The GAMA Format POH: A Standardized Approach to Safety

Modern Beechcraft Bonanza manuals, specifically those reissued after 1975, follow the GAMA (General Aviation 

Manufacturers Association)format. This standardization was a critical development in aviation safety, ensuring

that pilots could locate vital information—such as emergency checklists or performance charts—in the same

relative location across different aircraft makes and models.

Structure of the V35B POH

The V35B POH (P/N 35-590118-31 B) is divided into several key sections, each serving a specific regulatory and

operational purpose:

•  Section I (General): Provides the basic descriptive data, including engine types, fuel capacities, and oil 

specifications.

•  Section II (Limitations): Contains the mandatory operating limits, including airspeed limitations (V-speeds), 

power plant limitations, and weight/center of gravity (CG) limits. Strict adherence to this section is required by FAR 

91.9.

•  Section III (Emergency Procedures): Outlines the immediate action items and subsequent steps for scenarios 

such as engine failure, electrical fire, or landing gear malfunctions.

•  Section IV (Normal Procedures): Provides the expanded checklists for every phase of flight, from preflight 

inspection to engine shutdown.

•  Section V (Performance): Contains the graphs and tables necessary for calculating takeoff distance, climb 

rate, and cruise range based on pressure altitude and temperature.

Technical Analysis of the V-Tail Empennage

The most defining characteristic of the V35, V35A, and V35B is the V-tail (ruddervator)configuration. From an

engineering standpoint, the V-tail combines the functions of the vertical fin and the horizontal stabilizer into two

surfaces set at a dihedral angle. While this reduces the number of structural intersections and theoretically

decreases parasitic drag, it introduces complex aerodynamic coupling.

The Ruddervator Mechanism: The ruddervators are operated by a differential mixing linkage. When the pilot 

applies rudder pedal pressure, the surfaces move in opposite directions (one up, one down) to create yaw. When 

the pilot moves the yoke fore or aft, the surfaces move in unison to create pitch. Technical study of the AFM 

Supplement for the 35 series indicates that specific rigging tensions and balance weights are critical to preventing 

flutter at high airspeeds.



The "Beech Lean": Center of Gravity Challenges

A recurring theme in technical discussions of the V35 series is the movement of the Center of Gravity (CG)during

flight. As fuel is consumed from the leading-edge wing tanks, the CG typically moves aft. Pilots must be meticulous

in their Section VI (Weight and Balance) calculations to ensure that the aircraft does not exceed the aft CG limit at

the end of a long cross-country flight, which could lead to longitudinal instability or difficulty in stall recovery.

Fuel System Architecture and Management

The V35B utilizes a sophisticated fuel system designed for the IO-520 engine. Unlike gravity-fed systems found in 

high-wing aircraft, the Bonanza relies on an engine-driven fuel pump and a backup electric auxiliary pump.

Core Components of the Injection System:

1.  Fuel Selector Valve: Located on the floorboard, allowing selection between the Left Main, Right Main, or OFF. 

There is no "Both" setting, necessitating active fuel management to maintain lateral balance.

2.  Auxiliary Fuel Pump: A two-speed or variable speed pump used for priming the engine during start, 

suppressing fuel vapors in high-altitude/high-temperature conditions, and providing emergency pressure in the 

event of an engine-driven pump failure.

3.  Fuel Control Unit: Measures the volume of air flowing into the engine and meters the appropriate amount of 

fuel to the distribution manifold.

Performance Calculations and Mathematical Models

The POH Section V provides the data required for safe flight planning. A critical formula used by pilots of the V35B 

involves calculating the Density Altitude, as the high-performance Continental engine is sensitive to ambient air

density.

Standard Density Altitude Formula:

DA = PA + [120 * (OAT - ISA_Temp)]

Where:

- DA: Density Altitude

- PA: Pressure Altitude

- OAT: Outside Air Temperature (°C)

- ISA_Temp: Standard Temperature at that altitude (15°C - [2°C * PA/1000])

In a V35B at 5,000 feet on a 30°C day, the density altitude exceeds 7,500 feet. The POH performance tables show 

that at this density altitude, takeoff ground roll increases by approximately 50% compared to sea-level standard 

conditions. This technical reality makes the Takeoff and Climb Performancecharts in the POH indispensable for

mountain operations.

Operational Field Guide: Best Practices for V35B Pilots

Operating a high-performance complex aircraft like the Bonanza requires disciplined adherence to the procedures

outlined in the POH. Below are technical guidelines for key flight phases.

1. Pre-Flight and the Landing Gear System

The landing gear on the 35 series is electrically actuated via a system of push-pull tubes and a central gearbox 

located under the front seats. During pre-flight, technicians and pilots must inspect the down-lock tensionand

ensure the gear doors are flush. The POH specifies a manual extension procedure using a hand crank behind the



front seats, requiring approximately 50 turns to fully lock the gear down in the event of an electrical failure.

2. Engine Start and Priming

For the IO-520 engine, the "Hot Start" is a common challenge. The technical solution involves high-volume fuel

circulation to flush out vapor lock. The POH procedure suggests:

•  Throttle: Open 1/2 inch.

•  Mixture: Idle Cut-off.

•  Aux Pump: High for 30 seconds (to circulate cool fuel).

•  Mixture: Advance to Full Rich while cranking.

3. Cruise leaning (LOP vs. ROP)

While the original 1982 POH primarily discusses Rich of Peak (ROP) operations for engine longevity, modern 

technical studies suggest that Lean of Peak (LOP)operation is highly efficient if the aircraft is equipped with

balanced fuel injectors (e.g., GAMIjets) and a multi-point engine monitor. Pilots must cross-reference the POH fuel

flow tables to ensure they are not operating in the "red box" of high internal cylinder pressures.

Maintenance and Inspection Requirements

To remain in compliance with the AFM, the Bonanza 35 series is subject to specific Airworthiness Directives 

(ADs) and recurring inspections that are often referenced in the POH supplements.

Key Inspection Areas:

•  Wing Spar Carry-Through: AD 95-04-03 requires periodic ultrasonic or visual inspections for cracks in the 

carry-through spar structure, particularly in older airframes with high hours.

•  Ruddervator Skins: Due to the potential for magnesium skin corrosion, the ruddervators must be inspected 

frequently. The POH highlights the balance requirements; any repainting requires a re-balancing of the surfaces to 

prevent aerodynamic flutter.

•  Landing Gear Motor: The POH recommends periodic checks of the motor brushes and the emergency 

extension engagement mechanism.

Troubleshooting Common Operational Challenges

Even with a comprehensive POH, real-world operations present challenges that require technical troubleshooting

based on the system descriptions provided in Section VII.

Issue: Fluctuating Fuel Flow

Diagnosis:Usually caused by vapor lock in the fuel lines or a failing engine-driven pump. If the fluctuations occur

during a climb in hot weather, the POH recommends turning the auxiliary fuel pump to the "LOW" or "ON" position

to stabilize the pressure.

Issue: High Oil Temperature

Diagnosis: The IO-520 engine relies heavily on airflow through the cowling. If oil temperatures exceed the green 

arc (limit 240°F), the pilot should check the cowl flap position. The V35B POH specifies that cowl flaps should be

open during ground operations and climbs, and closed only during cruise or descent to maintain optimal cylinder

head temperatures (CHT).

Issue: Electrical System Overload

Diagnosis: The V35B typically features a 60-amp or 100-amp alternator. If the ammeter shows a discharge, the 



Overvoltage Relaymay have tripped. The POH procedure involves cycling the Alternator Master switch to reset

the field circuit. If the discharge continues, pilots must shed non-essential loads as outlined in the Emergency

Procedures section.

Safety Implications and Performance Margins

The Beechcraft Bonanza V35B is a "pilot's airplane," offering high responsiveness and performance. However, this 

performance comes with the responsibility of understanding the aircraft's aerodynamic limits. The POH specifies a 

Never Exceed Speed (Vne)of 205 knots (or 236 mph in earlier models). Exceeding these limits, especially in

turbulence, can lead to structural failure of the V-tail assembly.

Furthermore, the stall characteristics of the Bonanza are generally docile, but the Power-On Stallcan be

aggressive due to the significant torque and P-factor produced by the 285 hp engine. The POH Section V provides

the Stall Speed charts for various flap configurations and bank angles. For instance, a 60-degree bank turn

increases the stall speed by a factor of 1.41, a critical calculation for pilots performing steep turns in the traffic

pattern.

The wealth of data contained in the POH—from the P/N 35-590118-31 B Flight Manual to the specific supplements

for avionics—forms the technical backbone of safe flight operations. By integrating the engineering principles of the

Continental fuel-injected engines with the aerodynamic realities of the V-tail design, operators can maximize the

utility of the Bonanza while maintaining the highest standards of safety. The POH is more than a manual; it is a

technical blueprint for the harmonious operation of man and machine in the complex environment of the National

Airspace System.
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