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Part 1

Reading Comprehension



Lesson One

Text

The Classification of Aircraft

Although all airplanes are aircraft, not all aircraft are airplanes. An aircraft is any
structure that is intended for navigation through the air and that is supported either by its
own buoyancy or by the dynamic action of the air against its surfaces. A brief look at the
various kinds of aircraft is in order, since you may fly a number of them during your aviation
career and since FAA rules for pilot or airman certification are based on aircraft classifica-
tion. The classification begins with categories: within a category, specific classes are identi-

fied: and within a class, types are identified.

Category Aircraft that use the same method of staying aloft and use similar means of
propulsion are grouped into the same category. This is the broadest classification of aircraft.
The FAA currently recognizes the four categories of aircraft shown in Figure 1. 1: lighter-

than-air, rotorcraft, glider and airplane.

Class Within each category, aircraft with similar operating characteristics are grouped into
a class. For instance, within the airplane category there are four classes: single-engine land,

single-engine sea, multiengine land, and multiengine sea.

Type When you refer to a specific make and model of aircraft, you are defining its type.
Here are some aircraft types you may be familiar with; Cessna 152, Piper Tomahawk, Beech
Bonanza, Boeing 727, McDonnell Douglas DC-10.

The Different Categories and Classes of Aircraft
Lighter-than-air aircraft ascend by displacing a free mass of heavier air with an enclosed
mass of lighter gas. There are two classes of lighter-than-air aircraft: balloons and airships.
Balloons are unpowered aircraft that ride air currents. Hot-air balloons were common in the
nineteenth century and are used today for sport. Airships are powered and have controls to
direct their movement. Inflatable/deflatable airships are called blimps. Dirigibles are air-
ships built on rigid frames; the famous German Zeppelins were dirigibles.

A rotorcraft is easily recognized by its large overhead propeller, called a rotor. There
are two classes of rotorcraft: helicopters and gyroplanes. Helicopters have powered rotors
that provide both vertical and horizontal motion through the air. On a gyroplane the rotor is

freewheeling: propulsion is provided by an engine and propeller mounted in either a tractor

2



airliner

aircraft |

Figure 1.1 Types of aircraft

(pulling) or pusher configuration.

A glider is an unpowered aircraft with wings and a tail. A sailplane is a high-perfor-
mance glider capable of remaining aloft on rising air currents. These aircraft can be towed
aloft by an airplane or a winch, or they can be launched over the edge of a cliff. Once aloft,
a glider or sailplane is always coasting down through the air immediately around it. A
sailplane pilot stays aloft by finding rising air currents produced by the local terrain or
weather conditions.

An airplane is a powered aircraft with wings and a tail. The airplane category has four
classes: single-engine land, single-engine sea, multiengine land, and multiengine sea. Chap-
ter 2 is devoted to describing airplanes and how they fly. |

These descriptions of category, class, and type are used by the FAA in defining [Silot
limitations. Your pilot certificate will always specify each category and class of aircraft you
may legally operate. When you move up to jet-powered aircraft or any aircraft that has a
maximum takeoff weight of over 12,500 pounds (about the size of a Lear jet or bigger) you

will need a type rating in each make and model you fly. The term ”category” is also used in



another context: In the certification of aircraft, category refers to the operating limitations
or intended use of the aircraft. The aircraft’s Operating Handbook will discuss each category
for which it is certified and the limitations to be observed.

There is one type of airborne vehicle that is not recognized by the FAA. An ultralight is
a lightweight, single-person, recreational aircraft like that shown in Figure 1. 2. The FAA
defines these as ”vehicles” and does not regulate their design or construction. You do not
need a pilot’s certificate to fly one.

You will need a pilot’s certificate to fly any kind of airplane, and you will need training
before you can obtain that certificate.

Figure 1.2 An ultralight

New Words and Expressions

classification / kleesifi'keifan/ n. A%

airplane /'eaplein/ n. KL

aircraft /'eakra:ft/ n. iz 2%, KT8 (kL)
intend /in'tend/ v. BEE.BERR.EE
navigation /naevi'geifon/ O R CHLED BiAT
buoyancy /'boiansi/ n. 2N

dynamic /dai'nzemik/ a. il Ry : R )
surface /'sa:fis/ n. R

various /'vearias/ a. BEREHENFEH
aviation /eivi'eifon/ n. iz . mMEE .Mzl
career /ka'ria/ n. Bk, 2, A8

FAA Federal Aviation Administration () BB RH

pilot /'pailat/ n. KB R

airman /'seman/ n. AT R, RHLIF

4



certification /'sa:tifi'keifan/ n.
category /'kaetigari/ n.
specific /spe'sifik/ a.

class /'kla:is/ n.

identify /ai'dentifai/ v.

type /taip/ n.

aloft /a'loft/ adv.

propulsion /pra'palfan/ n.
currently /'karantli/ adv.
rotorcraft /'routokra:ft/ n.

glider /'glaida/ n.

characteristic /,keerikta'ristik/ n.

single-engine /'singl'end3in/ n.
multiengine /malti'end3in/ n.
refer to  /ri'fa:/ v. prep.
make /meik/ n.

model /'modl/ n.

define /di'fain/ v.

be familiar with
lighter-than-air a.

ascend /a'send/ v.
displace /dis'pleis/ v.
mass /mes/ n.

enclose /in'klauz/ v.

gas /gees/ n.

balloon /ba'luin/ n.
airship /'ea,fip/ n.
unpowered /,An'pauad/ a.
ride /raid/ v.

current /'karent/ n.
control /'kantraul/ n.
direct /di'rekt/ v.
movement /muvmant/ n.
inflatable /in'fleitabl/ a.
deflatable /di'fleitabl/ a.
blimp /blimp/ n.
dirigible /'diridzebsl/ n.
rigid /'rid3id/ a.

frame /freim/ n.
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overhead /,auve'hed/ adv. /adj.

propeller /pra'pela/ n.
rotor /'rauta/ n.

helicopter /'helikopta/ n.
gyroplane /'dzaisrauplein/ n.
vertical /'vaitikal/ a.
horizontal /hori'zontal/ a.
motion /'maufan/ n.
freewheeling /'fri:'wi:liy/ a.
mount /maunt/ v.

tractor /'trzekta/ n.

pusher /'pufa/ n.

configuration / ,kanfigju'reifan/ n.

wing /wig/ n.
tail /teil/ n.

sailplane /'seilplein/ n.

high-performance’ / haipa'fo:mens/ n.

tow /tau/ n.

winch /wint[/ n.

launch /loint[/ v.

edge /ed3/ n.

cliff  /klif/ n.

terrain /'terein/ n.
condition /ken'difon/ n.
devote to /di'veut/ v. prep.
limitation /limi'teifan/ n.
certificate /sa'tifikeit/ n.
specify /'spesifai/ n.
legally /'li:gali/ adv.
operate /'opareit/ v.
jet-powered /,d3et'pauad/ a.
maximum takeoff weight
rating /'reitin/ n.
context /'kontekst/ n.
handbook /'handbuk/ n.
airborne /'eabon/ a.
vehicle /'viiikl/ n.
recognize /'rekagnaiz/ v.

ultralight /'altralait/ a.
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regulate /'regjuleit/ v. Bl E

design /di'zain/ n. &t
construction /kan'strakfan/ n. ik
Notes

1. An aircraft is any structure that is intended for navigation through the air and that is sup-
ported either by its own buoyancy or by the dynamic action of the air against its surfaces.
MZREHNREMATEFMRONEE. ERRKEA SN RERSSHHER-
S HERSHE.
intended for, LA-- B &HE, - N HH
eitherss=or=s, NJEerBR R, ER - B -+

2. A brief look at the various kinds of aircraft is in order, ...

R R E —FXEARAFMEMOANE R REFTHERE—H TR,
X B in order, NIEBR“—HTR”,“—HF 8",

3. Aircraft that use the same method of staying aloft and use similar means of propulsion are
grouped into the same category.

ERRFENTEEEES D, MAMUNELEBOM S RBENFE K8,
staying aloft: staying in the air B S F
grouped into: R 4H

Exercises

I. Tell whether the following statements are true (T) or false (F).

1. An aircraft is any stucture that is intended for navigation through the air and that is sup-
ported either by its own buoyancy or by the dynamic action of the air against its surfaces.

2. Aircraft that use the same method of staying aloft and use similar means of propulsion are
grouped into different category.

3. Within the airplane category there are two classes.

4. Lighter-than-air aircraft ascend by displacing a free mass of heavier air with an enclosed
mass of lighter gas.

5. Helicopters have powered rotors that provide only horizontal motion through the air.

6. Propulsion is provided by an engine and propeller mounted in a tractor and pusher config-
uration.

7. A glider is a powered aircaft with wings and a tail.

8. Airships are powered and have controls to direct their movement.
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Translate the following into Chinese.
during one’s aviation career

stay aloft

similar means of propulsion

a high-performance glider

rising air currents

the local terrain or weather conditions



Lesson Two

Text

The Parts of an Airplane

Figure 2. 1 shows the basic components of an airplane. Although each manufacturer and
each model have their own design features, these general components are found on every air-
plane and are called by the same names. The entire structure of an airplane is called the air-
frame. The components of the airframe are: the wing, the fuselage, and the tail assembly,

Oor empennage.

Right aileron Vertical
Flaps fin

Horizontal
stabilizer

Rigm Rudder
wing
Trimt
Cowt abs
= Elevator
Propeller a2 N Fuselage
Y AN Trim tab
=y AN N
Left
aileron
No'se Main
gear landing Left
gear wing

Figure 2.1 The parts of an airplane

Wings are the major characteristic of an airplane. Wings can be mounted above the cabin
(high wing) , below the cabin (low wing), or anywhere between (mid wing). Each manufac-
turer has its own preference. Most modern airplanes are monoplanes; that is, they have one
wing. Airplanes with two wings are called biplanes. There have even been triplanes, the
most famous of which was the Fokker triplane flown by the Red Baron in World War 1.

On the trailing (rearmost) edge of the wing are two sets of movable surfaces. Those
farthest from the center of the airplane (outboard) are called ailerons. The ailerons move
when you turn the control wheel or move the control stick side to side. They move in oppo-
site directions, one going up while the other goes down. Flaps are the movable surfaces clos-
est to the center (inboard). They are controlled by a lever or switch in the cockpit. Flaps

only move downward (sometimes backward as well as downward), and both flaps always

move simultaneously.



On most airplanes, the wings contain the fuel tanks. This is both structurally efficient
and practical. The weight of the fuel is distributed along the structure that is doing the lift-
ing, and it leaves the rest of the airframe available for other things, like people and cargo.

When you observe an airplane from the front or rear, you will notice that the wings are
not parallel to the ground but form a slight V (see Figure 2. 2). This angle is called dihe-
dral. The purpose of dihedral will be discussed later in this chapter.

Figure 2.2 Wing dihedral

The fuselage is the body of the airplane. It holds the pilot, passengers, and cargo. The
fuselage is designed to be as small as possible for performance reasons yet spacious enough
for comfort.

The tail assembly or empennage consists of two sets of surfaces, usually one horizontal
and one vertical. (There are airplanes that use a V configuration, but these are not discussed
here to reduce confusion. ) The vertical element has a fixed part called the vertical stabilizer
and a movable part called the rudder. The rudder is controlled by pedals on the cockpit
floor. The horizontal surface usually has a fixed horizontal stabilizer and a movable elevator.
On some airplanes the entire horizontal surface moves, in which case it is called a stabilator.
The elevator or stabilator is controlled by the fore and aft movement of the control wheel or
stick.

The engine and propeller on most single-engine airplanes are mounted on the front of the
fuselage. This is called the tractor (pulling) configuration. The protective skin around the
engine is called the cowl. It provides a smooth exterior surface and channels cooling air
around the engine.

The undercarriage of an airplane is its landing gear. Early airplanes had two main
wheels under the fuselage or wings and a smaller wheel under the tail. Since this was the o-
riginal method of designing landing gear, it is called conventional landing gear (see Figure 2.
3). Today most airplanes are designed with the main wheels farther aft on the fuselage or
wing and with a nose wheel rather than a tail wheel. This is the tricycle configuration. Tri-
cycle gear airplanes are easier to control on the ground, especially during landing.

The landing gear on an airplane is either fixed or retractable. Fixed gear is cheaper, eas-
ier to maintain, and foolproof (you don’t have to remember to put it down before landing).
Aerodynamically, a retractable gear is preferable because with the wheels and struts placed

inside the wing or fuselage, there is less interference with the flow of air.
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