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The Boeing 757 and 767 represent a pivotal era in aerospace engineering, marking the first time two distinct
aircraft types were designed simultaneously with a shared flight deck philosophy. This commonality allowed for a
single type rating, enabling pilots to transition between the narrow-body 757 and the wide-body 767 with minimal
additional training. For aviation professionals, students, and type-rating candidates, mastering the interconnected
systems of these aircraft is essential for operational safety and efficiency.

The Evolution of the Common Type Rating

The synergy between the Boeing 757 and 767 was a strategic move by Boeing to capture both the medium-range,
high-capacity narrow-body market and the long-haul wide-body market. Despite their physical differences—the 757
being a single-aisle aircraft and the 767 a twin-aisle—the cockpits are virtually identical. This design philosophy,
known as the Common Cockpit Concept, utilizes the Electronic Flight Instrument System (EFIS) and the Engine
Indicating and Crew Alerting System (EICAS), which revolutionized how flight crews interact with aircraft data.

The Flight Deck Philosophy

The 757/767 flight deck was designed to reduce pilot workload through the "Quiet and Dark" cockpit concept.

Under normal operations, no lights are illuminated, and all switch pointers are in the 12 o'clock position. This
ensures that any light or abnormal switch position immediately draws the crew's attention to a potential system
discrepancy. The integration of cathode ray tube (CRT)displays—now often upgraded to Liquid Crystal Displays
(LCD)—provides centralized data for navigation and systems monitoring.

Detailed Aircraft Specifications and Configurations

Understanding the physical dimensions and structural zoning is the first step in any technical study. While the
systems are similar, the airframe capacities differ significantly to suit different mission profiles.



Feature Boeing 757-200 Boeing 767-300ER

Aisles Single Aisle Double Aisle

Maximum Takeoff Weight (MTOW) 255,000 Ibs 412,000 Ibs

Engine Options Rolls-Royce RB211 / P&amp;W P&amp;W PW4000 / GE CF6 / RR
PW2000 RB211

Range 3,900 nmi 5,980 nmi

Service Ceiling 42,000 ft 43,100 ft

Hydraulic System Architecture

The 757 and 767 utilize three independent hydraulic systems: Left (L), Center (C), and Right (R). These systems
operate at a nominal pressure of 3,000 psi. Redundancy is a core engineering principle here; even with the loss of
two systems, the aircraft remains controllable via the remaining system.

Left and Right Systems

The Left and Right systems are primarily powered by engine-driven pumps (EDPSs). Each engine drives one pump.
For added redundancy, an electric motor-driven pump (EMP) acts as a backup for each system. These systems
typically power flight controls, but the 767's Right system also handles the normal brakes.

Center Hydraulic System

The Center system is unique and considered the "workhorse" of the 767. It is powered by two electric motor pumps.
In the event of a total engine failure, the Ram Air Turbine (RAT)can be deployed to provide emergency hydraulic
pressure to the flight controls. The Center system is responsible for:

e Landing gear extension and retraction.
* Nose wheel steering.

¢ Flaps and slats.

 Alternate brakes.

Ram Air Turbine (RAT) Performance

The RAT is a critical safety component. When deployed, it provides approximately 11 GPM of hydraulic flow to the
flight controls. The mathematical relationship between airspeed and RAT output is crucial: the RAT requires a
minimum airspeed (usually around 130 knots) to maintain sufficient pressure for flight control actuators. If airspeed
drops below this threshold, hydraulic pressure degrades linearly, emphasizing the importance of maintaining profile
during an all-engine-out scenario.

Electrical Power Systems

The electrical system provides 115V AC and 28V DC power. The primary sources of AC power are two engine-
driven Integrated Drive Generators (IDGs)and one APU-driven generator. The IDG is a sophisticated piece of
machinery that combines a transmission (Constant Speed Drive) and a generator to ensure a steady 400Hz
frequency regardless of engine RPM.

AC Power Distribution



AC power is distributed through the Left and Right AC buses. A Bus Tie System allows one generator to power the
entire aircraft if the other fails. This automatic load shedding ensures that essential equipment (such as flight
instruments and de-icing) remains operational while non-essential galley power is disconnected.

DC Power and Standby System

Transformer Rectifier (TR) units convert AC to DC power. In the event of a total AC power loss, the aircraft relies on
the Standby Power System. This includes a main battery and a standby inverter. The battery can typically power
the essential flight instruments for a minimum of 30 minutes, allowing the crew enough time to find a landing site or
restart an engine.

Pneumatic and Environmental Control Systems (ECS)

The pneumatic system provides high-pressure air for air conditioning, cabin pressurization, engine start, and anti-
ice systems. Air is bled from the 5th and 9th stages of the engine compressor (High Pressure and Low Pressure
bleeds).

Air Conditioning Packs

Two air conditioning packs (Left and Right) regulate the temperature and pressure of the bleed air. The air is cooled
through a series of heat exchangers and an air cycle machine. The 767 features a sophisticated Zone
Temperature Control system, allowing different temperatures for the flight deck and various cabin sections.

Cabin Pressurization Logic

The cabin altitude is managed by two digital controllers and one manual backup. The system aims to maintain a
cabin altitude no higher than 8,000 feet while the aircraft is at its service ceiling. The differential pressure limit is
approximately 8.6 psi. The mathematical formula for calculating the required cabin rate of climb is: (Target Cabin
Altitude - Current Cabin Altitude) / Time to Climb. Modern FMC integration allows the aircraft to pre-calculate these
rates based on the flight plan.

Flight Control Systems: Mechanics and Logic

The 757/767 uses a combination of mechanical cables and hydraulic actuators for flight control. While not a "fly-by-
wire" system like the 777 or 787, it incorporates electronic enhancements like the Yaw Damper and Mach Trim .

Primary Flight Controls

The primary controls consist of ailerons, elevators, and a rudder. The 767 includes inboard and outboard ailerons.
At high speeds, the outboard ailerons are locked out to prevent overstressing the wing structure, a logic controlled
by the Aileron Lockout Actuator.

Secondary Flight Controls: Flaps and Slats

High-lift devices include leading-edge slats and trailing-edge flaps. On the 757, the flaps are double-slotted,
providing exceptional short-field performance. The 767 uses a simpler, highly efficient single-slotted flap design. A
key study point is the Flap/Slat Load Reliefsystem, which automatically retracts the flaps if the airspeed exceeds
the structural limit for the current setting.

The Engine Indicating and Crew Alerting System (EICAS)

The EICAS is the nerve center for monitoring aircraft health. It consolidates over 400 individual alerts into a
centralized display. Alerts are categorized into three levels:



1. Level A (Warning): Red messages requiring immediate crew action (e.g., Engine Fire). Accompanied by a
siren or fire bell.

2. Level B (Caution): Amber messages requiring crew awareness (e.g., Hydraulic Pressure Low). Accompanied
by a beeper.

3. Level C (Advisory): Amber messages (indented) for system status. No aural alert.

EICAS logic also includes "event record" capabilities, allowing maintenance crews to download system parameters
following an inflight anomaly, facilitating more accurate troubleshooting.

Type Rating and Training Procedures

Achieving a type rating on the 757/767 requires rigorous study of Memory Items and Limitations. = These  are
procedures that must be performed without referring to a checklist during time-critical emergencies.

Standard Memory Items Checklist

e Aborted Engine Start: Fuel Control Switch (CUTOFF).

¢ Engine Fire or Severe Damage: Thrust Lever (IDLE), Fuel Control Switch (CUTOFF), Engine Fire Handle
(PULL).

e Cabin Altitude Warning: Oxygen Masks (ON), Establish Communications.

¢ Dual Engine Failure: ENG START Selectors (FLT), Fuel Control Switches (CUTOFF then RUN).

Comparison: Boeing 767 vs. Boeing 777

For pilots transitioning from the 767 to the 777, understanding the evolution of Boeing's design is helpful. While the
767 relies on cable-driven flight controls, the 777 introduced full fly-by-wire technology.



System Component Boeing 767 Boeing 777

Control Interface Mechanical Cables / Hydraulic Fly-By-Wire (Electronic)

Hydraulic Systems 3 Systems (L, C, R) 3 Systems (L, C, R) - Higher Pressure
Standard Display 6 CRT/LCD Screens 5 Large LCD Screens

Envelope Protection Limited (Stick Shaker/Mach Trim) Full Flight Envelope Protection

Operational Challenges and Troubleshooting

One common challenge in the 757/767 fleet is Hydraulic Heat Exchange. Because the hydraulic fluid is used to
cool other components, prolonged ground operations in high ambient temperatures can lead to "HYD OVERHEAT"
messages. Pilots must be proficient in managing pump demand and utilizing cooling procedures specified in the
Quick Reference Handbook (QRH).

Fuel System Management

The fuel system consists of two wing tanks and a center tank. The center tank pumps have higher output pressure
than the wing tank pumps. This ensures that center tank fuel is depleted first, which optimizes the aircraft's center
of gravity and wing loading. A common error is the "FUEL CONFIG" light, which triggers if there is a significant
imbalance between the wing tanks (typically &gt;1,800 Ibs) or if the center tank pumps are off with fuel remaining in
the center tank.

Future of the 757/767 Fleet

As of 2024, many major airlines continue to operate the 767, particularly in cargo configurations. Companies like
FedEx, UPS, and Amazon Air value the 767-300F for its reliability and volume. The 757 remains a favorite for "thin"
transatlantic routes and high-altitude airports due to its incredible power-to-weight ratio. Ongoing avionics
upgrades, such as the installation of Large Display Systems (LDS) by companies like Collins Aerospace, are
extending the operational life of these aircraft by another 20 years, ensuring they remain relevant in a modern ATC
environment.

Mastering the Boeing 757/767 requires a deep dive into the integration of its systems. Whether it is understanding
the nuances of the 3000 psi hydraulic logic or the complexities of the AC electrical bus ties, the pilot's role is to act
as a system manager. By utilizing study guides and technical manuals, aviation professionals can ensure they are
prepared for the challenges of operating these legendary twin-jets.
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