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The operational complexity of modern transport-category aircraft requires a robust framework of documentation to
ensure safety, efficiency, and standardized performance across diverse flight crews. In the context of the Boeing
737, one of the world's most prolific narrow-body jetliners, the Flight Crew Training Manual (FCTM)serves as the
definitive bridge between theoretical engineering and practical flight deck application. This guide provides a deep-
dive analysis into the structure, technical mechanics, and human factor considerations embedded within the B737
training ecosystem, drawing from the 737-200 through to the Next Generation (NG) variants.

The Hierarchy of Aviation Documentation: FCOM vs. FCTM vs. QRH

To understand the utility of the B737 FCTM, one must first distinguish it from other critical flight deck documents.
While the Flight Crew Operating Manual (FCOM)provides the "what" (limitations, systems descriptions, and
standard operating procedures), the FCTM provides the "how." It contains the techniques and background
information necessary to operate the airplane in a safe and efficient manner.

* FCOM (Flight Crew Operating Manual): Focuses on procedural steps and system limitations. It is the
regulatory baseline for operations.

e FCTM (Flight Crew Training Manual): Provides instructional guidance and expanded explanations of flight
techniques, such as flare timing, rotation rates, and crosswind corrections.

¢ QRH (Quick Reference Handbook): Designed for time-critical non-normal situations, providing checklists to
manage system failures.

e POH (Pilot’s Operating Handbook): Often used in general aviation but reflected in transport category aircraft
through integrated performance data and weight/balance requirements.

The FCTM is designed to supplement the FCOM. It is not a substitute for the procedures listed in the FCOM, but
rather an educational tool that explains the rationale behind those procedures. For instance, while the FCOM might
state a target pitch for rotation, the FCTM explains the aerodynamic consequences of over-rotating or under-
rotating during various atmospheric conditions.

Technical Mechanics: The Boeing Flight Control Break-out Feature

One of the hallmark engineering features discussed in the Boeing 737-600/700/800/900 FCTM is the Flight
Control Break-out Feature. This system is a mechanical safeguard designed to ensure that if a flight control jam
occurs in either the captain’s or the first officer's control column or wheel, the pilots can still maintain control of the
aircraft.

Mechanical Redundancy and Decoupling

In a standard operating environment, the two control columns are interconnected. However, in the event of a
physical jam, the application of significant force (the "break-out" force) will override the mechanical link. This allows
the non-jammed side to move independently, operating a subset of the control surfaces. This feature is critical for
the 737 because it utilizes a mechanical cable system for control surface actuation, supported by hydraulic power.
Unlike fly-by-wire systems found in Airbus aircraft, which use electronic logic to resolve control conflicts, the 737



relies on this tactile, mechanical break-out system.

Procedural Execution of the Break-out

Training lore emphasizes that once a break-out has occurred, the aircraft's handling characteristics change. The
crew must identify which side is jammed and transfer control to the pilot with the free column. This technical nuance
is a core component of B737 Type Ratingtraining, requiring pilots to develop muscle memory for the high forces
required to trigger the break-out mechanism.

Performance Dynamics: Rotation and Initial Climb Procedures

A critical phase of flight analyzed in historical accident data, such as the B737-200 incident in Algeria, is the
transition from the takeoff roll to the initial climb. The FCTM provides specific guidance on the Rotation and Initial
Climb (page 2-19 and subsequent revisions) to prevent tail strikes and optimize climb gradients.

V-Speed Calculations and Significance

The calculation of V-speeds is not merely a clerical task but a fundamental aspect of takeoff performance. These
speeds are influenced by the aircraft's weight, flap setting, pressure altitude, and ambient temperature (OAT).



Speed Terminology Technical Definition Operational Significance

V1 Takeoff Decision Speed The speed beyond which takeoff must
continue even if an engine fails.

VR Rotation Speed The speed at which the pilot initiates
the pitch up for takeoff.

V2 Takeoff Safety Speed The minimum speed maintained to
ensure climb gradient after engine
failure.

VREF Reference Speed The landing target speed, typically 1.3
times the stalling speed in landing
configuration.

The Aerodynamics of Rotation

The B737 FCTM specifies a target rotation rate of 2 to 3 degrees per second. Excessive rotation rates increase
the risk of a tail strike, particularly on the stretched B737-800 and -900 variants. Conversely, a sluggish rotation
increases the takeoff distance, potentially encroaching on the available runway safety margin. During an Engine
Failure at Takeoff (EFTO), the FCTM instructs the pilot to rotate to a slightly lower initial pitch (approximately 12 to
13 degrees) compared to a normal two-engine takeoff (15 degrees) to maintain V2 to V2+20 knots.

Touch and Go Landings: Circuit Training for the 737NG

Circuit training, specifically Touch and Go landings, is a staple of flight training for pilots transitioning to the
737NG. This technique allows for multiple landings and takeoffs within a single training session, maximizing the
student's exposure to the flare and touchdown phases.

The Standard Circuit Workflow

1. Touchdown: The aircraft makes a normal landing. The pilot flying (PF) maintains directional control.

2. Flap Reset: The Pilot Monitoring (PM) moves the flap lever to the takeoff setting (typically Flaps 5 or 15).

3. Trim Setting: The PM adjusts the stabilizer trim to the green band for takeoff.

4. Thrust Setting: The PF advances the thrust levers to the vertical position, allowing engines to stabilize, then
calls for "Set Takeoff Thrust."

5. Rotation: Upon reaching VR, the aircraft rotates and begins a new climb cycle.

The FCTM highlights that speedbrake retractionis a critical step during a touch and go. If the speedbrakes
remain deployed, the aircraft will fail to achieve the necessary lift for takeoff, leading to a runway excursion or
catastrophic stall at low altitude.

Human Factors and Systemic Safety (ICAO Doc 9683)

Modern flight training manuals no longer focus solely on the mechanical operation of the aircraft. Human Factors
(HF), as outlined in ICAO Doc 9683, are integrated into every chapter of the B737 training syllabus. Aviation safety
is viewed through a systemic lens, recognizing that human error is often the result of latent organizational failures
or poor interface design.

The SHELL Model in Training

The SHELL model (Software, Hardware, Environment, Liveware) is used to analyze how a 737 pilot interacts with



the aircraft. For example, the interaction between the pilot (Liveware) and the Flight Management Computer
(Software) is a frequent source of errors. Training emphasizes Cross-Verification—whenever a change is made to
the FMC, the other pilot must verify and execute the change, ensuring a "closed-loop" communication style.

Cognitive Load and Stress Management

During high-workload phases, such as an engine failure during a CAT Il autoland approach, the pilot's cognitive
load can exceed their capacity. The FCTM provides "Task Prioritization" strategies, teaching pilots to Aviate,
Navigate, Communicatein that specific order. This hierarchy prevents the crew from becoming fixated on a minor
checklist item while neglecting the primary task of flying the airplane.

Cabin Safety and Integration (ICAO Doc 10002)

While the FCTM is primarily for pilots, the Cabin Crew Safety Training Manual (Doc 10002)ensures  that  the
entire crew is synchronized. Safety is a multi-disciplinary effort. The communication protocols between the flight
deck and the cabin crew are standardized to handle emergencies such as rapid decompressions or evacuations.

Emergency Communication Protocols

In the event of a rejected takeoff (RTO), the pilots must communicate clearly with the cabin crew. The FCTM and
Cabin Manuals align on the use of standard phraseology like "Easy Victor, Easy Victor" (if an evacuation is likely) or
"Remain Seated, Remain Seated" (to prevent a passenger-initiated evacuation when it is not necessary). This
cross-departmental documentation ensures that the response to a technical failure is cohesive and minimizes the
risk to passengers.

Practical Field Guide: B737 Operational Tips and Techniques

Experienced 737 pilots often refer to "Training Lore"—technical knowledge passed down that complements the
formal FCTM. These tips are invaluable for navigating the nuances of the 737’s unique flight characteristics.

Managing the "Slippery" NG and MAX

Unlike the older B737-200, which had high drag in landing configurations, the 737NG is aerodynamically efficient or
"slippery.” It is harder to slow down and descend simultaneously. The FCTM suggests using "Early
Configuration" (extending flaps and gear sooner) when the aircraft is high on the profile. This use of drag allows for
a steeper descent path without exceeding the flap limit speeds.

Crosswind Landing Techniques

The 737 has a relatively low engine-to-ground clearance. During crosswind landings, the FCTM discusses three
methods: Sideslip (Wing Low), De-crab during flare, and Touchdown in a Crab(on slippery runways). For the
737NG, a combination of de-crab and sideslip is often preferred to prevent the engine nacelle or wingtip from
striking the ground, especially in gusty conditions.

Case Study Analysis: The B737-200 Algeria Accident

The analysis of the B737-200 accident in Algeria serves as a somber reminder of the importance of adhering to the
FCTM’s engine failure procedures. Following an engine failure shortly after takeoff, the crew failed to maintain the
required pitch attitude and V2 speed. The investigation highlighted that a lack of adherence to the Engine Out
Climb profiles specified on page 2-19 of the FCTM led to a loss of control.

Lessons Learned



The incident underscored that even with a functioning aircraft, the failure to follow standardized training techniques
—specifically the coordination of rudder input and pitch control during asymmetric thrust—can be fatal. This case is
now a foundational part of Human Factors training, illustrating how stress can lead to procedural deviation.

The Transition to Type Rating: 15Jul24 Standards

As of the latest updates in mid-2024, the B737NG Type Rating documents have been revised to include more
rigorous training on Manual Flight Skills. There is a growing industry concern that over-reliance on automation
(Auto-flight) has degraded the basic stick-and-rudder skills of modern pilots. The new training lore emphasizes
more manual flying in non-RVSM airspace and increased simulator time dedicated to high-altitude upsets (Upset
Prevention and Recovery Training - UPRT).

Summary of Training Evolution

The evolution from the 1999 FCTM Revision 8 to the current standards shows a clear trajectory toward data-driven
training. Using Flight Data Monitoring (FDM), airlines can now identify common pilot errors—such as unstable
approaches or hard landings—and update their training manuals to address these specific trends. This closed-loop
system between real-world data and training documentation represents the pinnacle of modern aviation safety.

Ultimately, the Boeing 737 Flight Crew Training Manual is more than a book of instructions; it is a living document
that encapsulates decades of engineering knowledge, pilot experience, and safety lessons. Whether it is mastering
the flight control break-out feature or executing a flawless touch and go, the FCTM remains the primary resource
for pilots to achieve professional excellence. As aviation technology continues to advance, the core principles of
disciplined manual flying and systemic safety integration will continue to define the 737's legacy in the skies.
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