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The Jetliner from Takeoff to Landing
As the airline industry continues to be a major force for moving people from place to place, more and more people are learning how to fly the massive machines that drive the industry: the jet airliners.  People who have traveled by air have all shared the experience of being aboard one of these machines, but what few of them realize is that jet airliners are incredibly modern machines with sophisticated procedures for all four stages of a flight: taxi, takeoff and ascent, cruise, and descent and landing.  While the procedures outlined here are no substitute for flying lessons (the Federal Aviation Administration frowns upon unlicensed pilots operating jet airliners), they can give the average passenger a clearer picture of what happens on the flight deck during an average flight.
Obviously, the first part of a flight is getting the aircraft into the air.  This is accomplished with the taxi and takeoff.  On a jetliner, the pilot or copilot (after starting the plane’s engines and performing all of the preflight checks) gets taxi clearance from the control tower.  The air traffic controller answers the pilot’s request by giving the pilot a series of directions (using the clearly-labeled taxiway identifiers) to the “active runway” – the runway facing into the wind.  After receiving a push-back from the gate (performed by vehicles on the tarmac specifically designed to push planes away from the gate), the pilot follows the controller’s taxi instructions, watching closely for other traffic and paying close attention to instructions from Air Traffic Control (ATC).  The pilot stops the plane at a “hold-short line” (similar in function to the white line at a stop sign on the road) next to the runway and requests takeoff clearance from the control tower.  If no other airplanes are taking off or landing, the tower controller grants clearance to the pilot, who then taxies the plane onto the runway and into position for takeoff.
The takeoff, often described by passengers as the most thrilling part of the flight, is also one of the most dangerous portions of the flight, but the procedure is very straightforward.  The pilot turns on the plane’s landing lights to make the plane more visible, lowers the wing flaps slightly to generate more lift, and gradually pushes the throttle lever all the way forward.  As the aircraft accelerates, the copilot calls out four speeds: “Eighty knots,” “V-1,” “Rotate,” and “V-2.”  The copilot calls eighty knots to verify that the airspeed indicator is working properly.  V-1 is the takeoff decision speed; once V-1 is reached, the pilot is committed to takeoff because there is no longer enough runway to safely stop.  The copilot then tells the pilot to “rotate,” which means the pilot needs to pull back on the flight yoke and rotate the nose of the aircraft to an upward pitch of about five to ten degrees (depending on the aircraft and payload).  V-2 is the minimum speed at which the airplane can safely climb on one engine.  In other words, once V-2 is reached, the aircraft can still take off safely even if one engine fails.  As the plane ascends from the runway, the pilot raises the landing gear, raises the wing flaps, and switches the ATC radio to a departure frequency.  At 10,000 feet (measured from sea level), the landing lights are turned off.  At 18,000 feet, the altimeter is reset to standard barometric pressure (below this altitude, local atmospheric pressures are used).
Once the plane reaches its final altitude (between 19,000 and 35,000 or more feet, depending on the airplane, the length of the trip, and atmospheric factors), the takeoff and ascent phase ends, and the plane begins its cruising stage.  During the cruise, the pilot turns off the seatbelt sign, meaning that passengers are allowed to get up from their seats and move around the cabin freely.  During the cruise, the plane’s highly-sophisticated autopilot is typically activated, and the pilot and copilot do not have to do much except listen for instructions and traffic alerts from ATC and monitor instruments and engine conditions, always keeping a watchful eye on the GPS or other navigational equipment so as to be aware of possible landing sites in case of an emergency.  If the airplane has to pass through heavy turbulence, the pilot may turn the seatbelt sign back on for the safety of the passengers.  The cruise may be very long, very short, or virtually nonexistent, depending on the length of the flight.
When the aircraft approaches its destination airport, the air traffic controller will signal the beginning of the descent and landing stage.  The descent is essentially just the ascent in reverse: as the plane descends, the throttle is cut (often completely) to lower the speed of the aircraft, the seatbelt sign is turned back on, the altimeter is set to local pressure, and the landing lights are turned back on.  As the plane gets closer to the airport, ATC provides the pilot with vectors (headings to indicate direction) to help the pilot get into position for the final approach to the active runway.  If weather conditions are poor, the pilot depends heavily upon these vectors and upon the aircraft’s high-tech distance-measuring equipment (or “DME,” as it is typically called) to locate the runway.  

The landing is the most difficult part of the flight, but it is also the most crucial.  There is an old axiom among pilots: “Takeoffs are optional; landings are not.”  Once the plane is within final approach range of the airport (usually fifteen to twenty nautical miles), the pilot is handed off from the ATC approach frequency to the local airport’s tower controller, who then gives the pilot landing instructions and landing clearance.  All the pilot has to do now is align the plane’s heading with the center line of the runway, gently bring it down to land (back wheels first, nose wheels last), and apply brakes until the plane is moving slowly enough to safely exit the runway.  If the wheel brakes are not slowing the plane sufficiently, the pilot might activate the spoilers, which are essentially air-brakes on the wings of the plane.  The pilot then moves the plane off the runway and taxies to the gate, following the instructions of the control tower.
The flying procedure is not as incredibly complex as it may seem at first glance.  While the checklists, gauges, and jargon may seem confusing and cumbersome, the procedures actually come together to form a very streamlined process.  Commercial pilots follow this process with each flight, often several times per day.  From takeoff to cruise to landing, pilots of jetliners continue to provide the blood that flows through the veins of worldwide businesses and tourism alike: the airline.
