PRACTICAL CLASS 3.5
Theme: Avionics of aircraft (Boeing-737): flight instruments, warning and recording equipment, automatic flight control systems
3.5.1. Flight deck of Boeing-737
Design Philosophy

A design objective of the 737 was safe and efficient operation with a two-pilot crew. Extensive studies were made of factors constituting crew workload, including the requirement that the airplane be operable by a single pilot from either seat.

A particular effort was made to minimize or eliminate the need to monitor or manually operate systems. Self-monitoring subsystems were employed resulting in a low workload for the crew during either normal or abnormal operations.

The flight deck is similar to those on other Boeing aircraft, including the latest technology, and, in addition, is arranged for reduced-crew workload. The flight deck was designed to permit a pilot who has a 737-200 type rating to operate the 737-300, -400, or -500 airplane without a new type rating.
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Fig: Flight Deck Arrangment—Forward

Features

CAUTION AND WARNING SYSTEMS

The caution and warning systems alert the flightcrew to conditions that require their awareness by means of visual, aural, and tactile signals.

ELECTRONIC FLIGHT INSTRUMENT SYSTEM (EFIS)

The EFIS is standard on all 737 models, replacing the electromechanical attitude director indicators (ADI) and horizontal situation indicators (HSI).
ENGINE INSTRUMENT SYSTEM (EIS)

The EIS is standard, replacing twenty-one individual electromechanical instruments, with two large, light-emitting diode (LED) displays, which present the same parameters.
Instrument Panels

As a result of extensive crew workload studies, controls and indicators are grouped in an optimum manner and are operable by either pilot.
CAPTAIN'S AND FIRST OFFICER'S PANELS P1 AND P3

The arrangement of the captain's and first officer's basic flight instruments reduces pilot's head/eye motion while still providing full visibility. The panels shown here represent the standard instrument and control arrangement.
The first officer's instrument panel differs from the captain's primarily by the addition of the hydraulic brake system pressure indicator and the omission of the standby instruments and fuel quantity indicators.
CENTER PANEL P2

The center instrument panel contains the following:

• Primary engine display

• Secondary engine/hydraulic display

The primary and secondary engine/hydraulic displays comprise the engine instrument system (EIS) in the form of two light-emitting diode (LED) displays.

• Landing gear lever and position indicators

• Trailing-edge flap indicator and leading-edge flap annunciator lights

• Antiskid and autobrake switches and lights

• Yaw damper indicator
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Fig: Captain's Panel P1 ("flags" shown)
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Fig: First Officer's Panel P3
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Fig: Instrument Panel Arrangement
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Fig: Center Panel P2 and Glareshield P7
GLARESHIELD P7

Glareshield instruments include:

• Fire warning lights

• Master caution system lights

• Digital flight control system (DFCS) mode control panel

FORWARD OVERHEAD PANEL P5

The forward overhead panel is designed to incorporate standard modules with self-contained printed circuit cards. The modular system includes controls and indicators for:

• Flight controls

• Instrument switching

• Fuel

• Electrical

• Window and air data probe heat

• Engme and wing anti-ice
• Hydraulics

• Door warning

• Voice recorder

• Air-conditioning

• Pressurization

It also has switches for:

• Overhead panel lights

• Equipment cooling

• Emergency exit lights

• Passenger signs

• Rain removal

• Exterior lights

• APU

• Engine start

Controls on this panel can be reached by either pilot from a seated position.

Primary system control panels— fuel, electrical, hydraulic, and air-conditioning—are painted a light grey.
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Fig: Forward Overhead Panel P5
1. Flight controls

2. Instrument switching, Inertia! reference

3. Fuel

4. Electrical
5. Control cabin lights, equipment cooling emergency exit, no smoking, fasten seat belt, windshield rain repellent, and wipers

6. Anti-icing controls

7. Hydraulic power

8. Door lights
9. Voice recorder

10. Air-conditioning and pneumatics

11. Pressurization

12. External lights

13. APU start switch and indicators

14. Engine-start and ignitor switches
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Fig: Aft Overhead Panel P5
AFT OVERHEAD PANEL P5

The following controls, seldom used in flight, are on the aft overhead panel.

1. Wing leading-edge annunciator panel, to show the position of individual slats and flaps.

2. Engine low idle and reverser fault module.

3. service interphone switch.
4. Passenger and crew oxygen system.

5. Stall warning test panel.

6. Flight recorder test panel.

7. Observer's digital audio control panel.

8. Dome light switch.

9. IRS mode selector unit. 
10. IRS display and controls.
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Fig: Control Stand
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Fig: Electronics Panels—Forward P9 and Aft P8

3.5.2. Caution and Warning Systems of Boeing-737

The flightcrew is alerted to conditions requiring particular attention by a system of visual, aural, and tactile cautions and warnings. These various signals are consistent with those on other Boeing airplanes.

MASTER CAUTION SYSTEM

Conditions that are of a cautionary nature are indicated by amber lights.

The master caution system, on the glareshield, provides eye-level warning to the pilots that a caution light out of their forward field of vision has illuminated on the overhead panel or control stand.
The following systems are monitored:

• Flight controls

• Inertial reference system

• Fuel

• Electrical

• APU

• Overheat (engine/APU)

• Anti-ice

• Hydraulic

• Doors

• Engine (power management control (PMC), reverser, low idle)

• Overhead panels
• Air-conditioning

These annunciator lights are divided into two groups, one on each end of the glareshield. When any one of these individual warning lights illuminates, both master caution lights are also illuminated, and stay on, until either the master caution light is depressed or the cause is corrected.
A recall feature allows the crew to check (recall) the affected system annunciator lights by depressing the annunciator light panel, which reilluminates the light for the particular system affected.

Caution lights on the captain's and first officer's main and center instrument panels are not repeated by the master caution system since they are readily visible in front of the crew.
Electronic Flight Instrument System (EFIS)

The EADI and EHSI consist of a pair of six-color cathode ray display units located on both the pilot's and first officer's panels. They are driven by two symbol generators with dual control panels located in the aft electronics panel.

Engine Instrument System (EIS)

The EIS is composed of two individual display modules that include the:
• Primary engine parameters, anr1

• Secondary engine/hydraulic parameters

The EIS replaces twenty-one individual electromechanical instruments and is standard on 737s delivered after October 1988.

The modules are solid-state light-emitting diode (LED) displays with self-contained electronics for each parameter on a single-circuit board. There are two power supplies for each module to enhance reliability and all four are housed in a separate module. A single part number module can accommodate six engine and several airframe variations.
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Fig: Flight Deck Layout with EFIS
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