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The Boeing 737 Classic series, encompassing the -300, -400, and -500 variants, represents a pivotal era in
aviation history. Transitioning from the original low-bypass engines to the CFM56 high-bypass turbofans, this
generation introduced significant aerodynamic improvements and early digital avionics that defined narrow-body
operations for decades. For the maintenance professional, understanding these aircraft requires more than a
superficial knowledge of flight controls; it demands an intimate familiarity with the Maintenance Training Manuals,
specifically the Panel Descriptions, Component Locators, and the Field Trip Checklist.

The Engineering Evolution of the 737-300/400/500 Series

The development of the 737 Classic was driven by the need for fuel efficiency and increased capacity. The airframe
underwent several modifications to accommodate the larger CFM56 engines. Because the 737 was originally
designed for smaller engines, Boeing engineers had to mount the engines ahead of the wing and flatten the bottom
of the engine nacelles, leading to the iconic "hamster pouch” shape. This design choice had significant implications
for ground maintenance, particularly regarding ground clearance and access to the Accessory Gearbox (AGB).

Technical Framework of the CFM56-3 Engine

The CFM56-3 seriesengine is the heart of the 737 Classic. Maintenance technicians must be proficient in the
theory of operation for the Dual-Rotor, Variable-Stator, Axial-Flow turbofan. Key maintenance focal points include:

e Low-Pressure Turbine (LPT) Cooling: Understanding the thermal gradients and the internal cooling paths.

e Variable Stator Vanes (VSV): The actuation system that prevents compressor stalls by adjusting the angle of
airflow into the high-pressure compressor.

« MEC (Main Engine Control): The hydromechanical unit that governs fuel flow, which requires precise
calibration during B-checks and C-checks.

Panel Description and Cockpit Avionics Architecture

The 737 Classic cockpit is a hybrid of traditional analog gauges and the Electronic Flight Instrument System
(EFIS). A detailed Panel Descriptionis essential for troubleshooting avionics faults. The primary panels are
categorized by their location and function within the flight deck.

The P1, P2, and P3 Panels

The forward instrument panels (P1-Pilot, P2-Center, P3-Co-pilot) house the primary flight displays. In the Classic
series, these include the Electronic Attitude Director Indicator (EADI) and the Electronic Horizontal Situation
Indicator (EHSI). Maintenance of these units involves periodic testing of the Symbol Generators and the Remote
Light Sensors that adjust display brightness based on ambient cockpit lighting.

The P5 Overhead Panel

The P5 Overhead Panel is the nerve center for the aircraft's systems. It is divided into several sub-sections:

« Electrical Power (ATA 24): Managing the AC/DC distribution, Integrated Drive Generators (IDGs), and the
Auxiliary Power Unit (APU) generator.



¢ Fuel System (ATA 28): Control of the boost pumps, cross-feed valves, and fuel quantity indicating system

(FQIS).
¢ Pneumatics and Air Conditioning (ATA 21/36): Managing bleed air from the engines/APU and controlling the
environment through the cooling packs.

Component Locators: Navigating the Airframe

Finding a faulty Line Replaceable Unit (LRU) quickly is a hallmark of an efficient technician. The Component
Locatorguide provides the exact coordinates (Fuselage Station, Water Line, and Butt Line) for every critical part.
These locators are typically divided into zones.

Zone 100: Fuselage Lower Half

This zone contains the Forward and Aft Cargo Compartments. Maintenance focus here includes the smoke
detection systems and the fire suppression bottles. Also located here are the Digital Flight Data Acquisition Unit
(DFDAU) and the various batteries used for emergency power.

Zone 200: Fuselage Upper Half

This zone includes the passenger cabin and the crown area. Key components here are the Oxygen Bottlesfor the
crew and the passenger chemical oxygen generators, which require strict inspection intervals to ensure chemical
stability.

Zone 300: Empennage

The tail section houses the Horizontal Stabilizer Trim Actuators. This is a critical area for structural inspection,
specifically checking for fatigue around the stabilizer hinges and the jackscrew assembly. The APU (Auxiliary
Power Unit) is also located in the aft tail cone, requiring regular borescope inspections of the turbine blades.

Comparison of 737 Classic Variants

While the -300, -400, and -500 share many systems, their physical dimensions and performance metrics vary,
which dictates different maintenance schedules for landing gear and structural fatigue.



Feature

Overall Length

737-300

33.40 meters

737-400

36.40 meters

737-500

31.00 meters

Seating Capacity 128 - 149 146 - 188 108 - 132
Engine Model CFM56-3B1 CFM56-3C1 CFM56-3B1
Maximum Takeoff Weight 63,276 kg 68,038 kg 60,554 kg
Range (Full Load) 4,176 km 3,815 km 4,398 km

The Field Trip Checklist: A Practical Maintenance Protocol

The Field Trip Checklist is an industry-standard term for a walk-around inspection combined with a deep-dive
system verification. This is often performed during heavy maintenance or when an aircraft is being returned to
service after a long storage period. The checklist ensures that every Component Locatorentry is physically
verified.

Pre-Inspection Requirements
1. Verify all Logbook entries (Form 1s and 8130-3s).

2. Ensure the aircraft is properly grounded and hydraulic systems are de-pressurized.
3. Confirm the Maintenance Training Manual is updated to the latest revision.

Critical Inspection Points

e Landing Gear Bays (Zone 700/800): Inspect for hydraulic leaks in the brake lines and wear on the trunnion
pins. Ensure the shimmy damper is properly serviced with fluid.

¢ Wing Leading Edges: Check the Slat Actuators and the thermal anti-ice ducting for cracks.

 Avionics Bay (E/E Bay): Check for proper cooling airflow to the flight computers. Dust buildup in the E/E bay
can lead to premature failure of the Flight Management Computer (FMC).

Maintenance Training and EASA Part-66 Compliance

Training for the 737 Classic must adhere to EASA Part-66 Appendix llistandards. This ensures that the technician
has the theoretical knowledge and practical experience to perform complex tasks. The training is divided into levels:

e Level 1 (General Familiarization): Overview of the airframe, systems, and powerplants.

¢ Level 2 (Ramp and Transit): Practical training for line maintenance, including troubleshooting and LRU
replacement.

e Level 3 (Type Training): In-depth technical detail, including wiring diagrams, logic gates for system operation,
and heavy maintenance procedures.

Advanced Troubleshooting and Common Failure Modes

Maintaining an aging fleet like the 737 Classic requires a proactive approach to troubleshooting. Technicians must
be adept at using BITE (Built-In Test Equipment) codes.

Case Study: Intermittent Autopilot Disconnects

A common issue in the 737-400 is the intermittent disconnect of the Flight Director/Autopilot system. Following



the Panel Description and wiring diagrams often reveals that the issue is not in the computer itself but in the
Control Wheel Steering (CWS)force transducers or the slip rings in the control column. The solution involves a
systematic cleaning of the electrical contacts and recalibrating the tension on the control cables (ATA 27).

Case Study: CFM56-3 High EGT (Exhaust Gas Temperature)

If an engine shows a high EGT during takeoff, the Maintenance Training Manual suggests a sequence of checks
starting with a Compressor Wash. If the EGT remains high, the next step is a borescope inspection of the High-
Pressure Turbine (HPT) nozzles to look for erosion or blockage of the cooling holes. This highlights the
importance of the Component Locator for identifying the correct access ports on the engine cowl.

Structural Integrity and Corrosion Control

As the 737 Classic fleet matures, Corrosion Prevention and Control Programs (CPCP) become the priority.
Areas prone to moisture accumulation, such as the bilge areas under the galleys and the aft pressure bulkhead,
require frequent NDT (Non-Destructive Testing) inspections. Using Eddy Current and Ultrasonictesting,
technicians search for sub-surface cracks that are invisible to the naked eye.



Inspection Method Target Component Objective

Eddy Current (High Freq) Skin Lap Joints Detecting surface and near-surface
cracks.

Ultrasonic Testing Landing Gear Pins Detecting internal fatigue and
inclusions.

X-Ray Radiography Vertical Fin Spars Identifying internal structural defects

without disassembly.

Magnetic Particle Steel Engine Mounts Checking for surface cracks in
ferromagnetic materials.

The Transition from Classic to Next Generation (NG)

While the 737 Classic (-300/400/500) and the 737 NG (-600/700/800/900) share the same type rating in many
jurisdictions, the technical differences are vast. The NG introduced a completely redesigned wing, advanced
CFM56-7B engines, and a fully glass cockpit. For a technician moving from the Classic to the NG, the Differences
Training focuses on the Common Display System (CDS) and the move from hydromechanical to Full Authority
Digital Engine Control (FADEC).

The management of the Boeing 737 Classic requires a synthesis of old-school mechanical skills and an
understanding of early digital systems. The documentation provided in William Butler's Aircraft Maintenance
Collection—including the troubleshooting guides and pilot's handbooks—serves as a vital repository of knowledge
for preserving the airworthiness of these workhorse aircraft. By strictly following the Maintenance Training

Manuals and utilizing the Panel Descriptions and Component Locators, operators can ensure the 737 Classic
remains a safe and reliable asset in the global aviation infrastructure. The depth of technical detail found in these
manuals is not just a regulatory requirement; it is the blueprint for engineering excellence in the field of aircraft
maintenance.
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e Comprehensive Technical Guide to Airbus A320 Maintenance Planning, CFDS Diagnostics, and
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