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Lesson One

Text
Airplanes and How They Fly

Certain laws of nature are utilized in flight. The first re-
quirement is the appropriate flying shape, or airfoil, which is
commonly called the wing. This is shaped like a flattened
teardrop. The rounded front edge is called the leading edge,and
the tapering rear edge is called the trailing edge. The aircraft is
supported by the earth’s atmosphere. What we think of as air is
really a mixture of gases that have mass and weight but no
shape.

The forces that act on the airplane in flight are weight,lift,
thrust and drag. Weight refers to the force of gravity that acts on
the plane and everything in it. In order to fly,the plane must cre-
ate a force stronger than the force of its own weight. This is
called lift. The lift is produced by the movement of the air around
the wing as the plane moves through it. When the wing moves
through the air quickly,a low pressure area vacuum is created on
top of the Wing »and a high pressure or normal area is created un-
der the wing. It is like a cushion of air on which the plane rests
and stays aloft during flight. An airplane propelled by the thrust
of its jet engines can be thought of as flying on this cushion of
air. Drag is the total resistance of the air to the aircraft passing

through it. It may occur when the wing moves through the air to
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create lift,or it may occur when the landing gear is lowered.

The pilot has controls that enable him to operate the plane
as it moves through the air. He can cause it to ascend ,descend ,or
- remain level. He can also make turns in the air. This is called
banking. The controls utilize the forces of the air by making
slight adjustments or changes in the wings or the tail. When the
flaps—the hinged sections of the wing—are raised or lowered by
the pilot, they can cause the aircraft to increase lift, decrease
landing speed,and so forth. Similarly, changes in the tail of the
aircraft cause the plane to turn to the right or the left.

Weather and atmospheric factors also affect flight. A ‘head-
wind ,or wind blowing against the nose of the plane,will decrease
speed. A tailwind will have the opposite effect. Altitude also af-
fects flight. There is a huge river of wind that circles the globe
generally from west to east at anywhere from 25,000 to 50, 000
feet above the surface of the earth. This is called the jet stream.
As much as two hundred miles an hour may be added to the
speed of a plane flying west to east within the jet stream.

While today’s airlines utilize many different kinds of air-
craft—manufactured by a number of different companies in the
aeronautical industry—there are standard features common to
all. Some of the smaller airlines: may still use prop?e’ller aircraft,
but the international airlines use jet planes on almost all their
flights. .

Many planes are identified by manufacturing company and
model number in a kind of code that identifies the size,type of
plane, passenger capacity, and other information. For example,
the Boeing 707 is a medium-sized jet aircraft. It can carry up to
177 passengers and has four engines. Its cruising speed is 575
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miles per hour,and the maximum operating range is 5,680 miles.
It flies at an altitude of 25,000 to 40,000 feet and has two galley
complexes, one each for first-class and economy passengers.
There are also two smaller or auxiliary galleys. There is a lounge
for first-class passengers in the forward section of the aircraft.

Smaller than the 707 is the Boeing 727, which is used pri-
marily for short-range flights. The 727 carries up to 128 passen-
gers , has three engines,and cruises at a speed of 575 miles per
hour. The operating range is 2, 450 miles at altitudes from
25,000 to 42,000 feet. It has one galley with several smaller ad-
ditional work areas and a service bar.

The largest of all jet aircraft operating today is the Boeing
747. It is often referred to by passengers as a“jumbo”jet,but this
term is disliked by most airlines since it connotes clumsiness ,and
the 747 is anything but clumsy. It can carry 366 passengers in a
normal configuration (that is,with both first-class and economy
sections ) ,or up to 490 passengers in an all-economy configura-
tion for a charter flight. It has four engines and a cruising speed
of 625 miles per hour. The operating range is -6, 000 miles, and
the operating altitude is 25, 000 to 45, 000 feet. The 747 is so
large that just the fuel it carries weighs as much as a fully loaded
727. The 747 has six galleys,three auxiliary galleys,and twelve
lavatories. There is also an upstairs lounge and bar for first-class
passengers. Many airlines have made modifications in the interior
of the 747 to provide greater luxury and comfort for their passen-
gers.

Other popularly-used American-made aircraft are the Mec-
Donnell Douglas DC —8 and DC~— 10 and the Lockheed Tristar
1011. The DC—10 and the Tristar are both“jumbo”jets, though

3




not quite as large as the 747. Other jet aircraft on international
routes are the British-made Comet and the Russian-made I-
lyushin.

There are certain features that apply to both medium-and
long-range planes. The fuselage,or body of the plane,consists of
the flight deck, where the pilot and the rest of the flight crew
work ,and the cabin,or passenger section of the aircraft, The cab-
in is divided into two sections,the forward one for first-class pas-
sengers and the rear one for economy passengers. There is a par-
tition called a bulkhead between the two sections. It is movable,
so that it can be moved forward or backward to provide the prop-
er number of seats in each class of service on a given flight. An-
other bulkhead separates the flight deck from the cabin. The par-
tition separating the galley from the rest of the cabin is also
called a bulkhead.

There are more economy than first-class passengers on-any
given flight, although in certain circumstances,such as charters
or other special flights,an entire plane may have one class of ser-
vice. The seats in first class are larger and spaced farther apart
than in economy class. In the latter, passengers may be seated
three across on flights that are completely booked.

The pattern of seats,cargo partitions,and other items that
are specified for a particular airplane,flight,or type of service is
called the configuration. There is usually a seating chart with the
names of the passengers for the convenience of the flight service

*crew,as well as for record-keeping. The seats have both numbers

* and letters. In many planes,the letters begin with“A”on the left

side of the cabin,with the highest letter on the right side of the

cabin nearest the window. Incidentally ,airline vernacular uses the
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terms port and starboard to indicate left and right,respectively.
Like many other expressions in airline terminology, they are
terms that have been used on ships for hundreds of years. For
convenience, the seats may be referred to as inboard or outboard ;
This designates their position relative to aisle and window. In-
board refers to the engines closest to the fuselage or the seats
closest to the aisle;outboard refers to the engines farthest from
the fuselage or the seats closest to the windows. The seat num-
bers on the medium-size and smaller jets usually begin with the
number“one”—at the front of the plane for first class and at the
rear for economy—with the highest numbers for both classes at
the bulkhead that separates the two sections. In first class,some
airlines mark each seat with the name of the passenger for whom
it has been reserved. Incidentally,in airline vernacular the abbre-
viation for passengers is PAX,and first class and economy class

are designated by FICL and EY respectively.
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fuselage ['fju:zila:3] n.
partition [ pa:'tifon] =.
bulkhead [ 'balkhed] =.
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