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Lesson One

History of Aviation

Aviation is defined as the design, manufacture, use, or operation of aircraft—in which the
term aircraft refers to any vehicle capable of flight. Aircraft can either be heavier-than-air or
lighter-than-air: lighter-than-air craft including balloons and airships, and heavier-than-air

craft including airplanes, autogiros, gliders, helicopters, and ornithopters.

Fig. 1 =1 Glider made by Otto Lilienthal ( Father of Modern Aviation)

For centuries man has dreamed to soar with the birds. Famous inventors such as Leonardo
da Vinci, John Stringfellow, and Lawrence Hargrave have conjured up ideas of how to get some
of the strangest machines to fly long before the Wright brothers’ famous first flight at Kitty
Hawk.

From 1903 to today, it’s remarkable how far aviation has come. On December 17, 1903,
at 10:35 a. m. , the— Wright brothers ( Orville at the controls) made the first heavier-than-air,
machine-powered flight which lasted 12 seconds and spanned 120 feet. They did what every
man and woman has dreamed for centuries --- they flew. Yet, not all flights were victorious.
On September 17, their aircraft crashed, injuring Orville and his passenger ( Lieutenant Thom-
as E. Selfridge). Selfridge later died of a concussion and was the first person to be killed in a
powered airplane. Yet the show went on and Wilbur went to France in August 1908 ; on De-
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cember 31, 1908, he completed a 2 hour 20 minute flight which demonstrated full control over
his Flyer. The Flyer was purchased on August 2 and became the first successful military air-
plane. It remained in service for around two years and was retired to the Smithsonian Institution
where it rests today. -

Before World War I, airplane design greatly improved. Pusher biplanes ( two-winged air-
planes with the engine and propeller behind the wing) were succeeded by tractor biplanes
(two-winged airplanes with the engine and propeller in front of the wing). Monoplane designs
were rare, and when World War I began, huge biplane bombers with two to four engines were
developed. Airmail was also started, although it only lasted a week. The first airmail officially
approved by the U. S. Post Office Department began on September 23, 1911, and the pilot
(Earle Ovington) would carry the mail on his legs and tossed the bag overboard when he
reached his destination. Also in 1911, the first transcontinental flight across the U. S. was

completed by Calbraith P. Rodgers. His flight from New York to California took 3 days, 10

hours, and 14 minutes, and was by a Wright aircraft.

Fig. 1 =2  Pusher biplane

Between 1919 and 1926, some amazing progress in record breaking for aviation took
place. Captain E. F. White made a nonstop flight from Chicago to New York (727, or
1,170km) in 1919, and Lieutenant Oakley Kelly and Lieutenant John A. Macready made the
first nonstop transcontinental flight from May 2 to May 3, 1923. This flight was made from
Roosevelt Field, Long Island to Rockwell Field, San Diego. The first round-the-world flight
was made from April 6 to September 28, 1924. Also in 1919, the first nonstop transatlantic
flight was made by John William Alcock and Arthur Whitten Brown on June 14 to June 15. It
took a little over 16 hours to complete and they won the “London Daily Mail” prize of
$50,000. ’

During World War II, aircraft became a decisive factor in warfare. The largest operator of all

international airlines in operation at this time was Pan American Airways. Pan American served
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46 countries and colonies linking all continents and nearly all oceans. Small aircraft production
increased significantly. Before World War II only about 193,000 people were employed in the
aviation industry, and during 1941 the number increased to 450,000 ; also, around 3,375,000
passengers were transported by 18 U. S. airlines at this time, around 1 million more than in
1940. Airmail and express cargo would also increase by around 30 percent. But by the end of
World War II, a new frontier of flight would take shape, jet and rocket propelled aircraft.

After World War 1l and by 1947, all the basic technology needed for aviation had been de-
veloped: jet propulsion, aerodynamics, radar, etc. Civilian aircraft orders drastically in-
creased from 6,844 in 1941 to 40,000 by the end of 1945. One of the minor military contrac-
tors was the Boeing Company who later became the largest aircraft manufacturer in the world.
With all the new technologies developed by this time, airliners were larger, faster, and fea-
tured pressurized cabins. New aerodynamic designs, metals, and power plants would result in
high-speed turbojet airplanes. These planes would later be able to fly supersonically and make
transoceanic flights regularly.

One of the more famous record-breaking flights around this time was the Voyager, developed
by Burt Rutan. The aircraft held 1,200 gallons (4,500 liters) of fuel in its 17 fuel tanks. It
weighed about 9,750 1b (4,420kg) at takeoff and only 1,858 1b (840kg) upon landing. The
flight, maintaining an average speed of 115.8 mph (186.3km/h) , lasted 9 days, 3 minutes,
44 seconds and covered 25,012 miles (40,254km) and was completed in December 1986.

Words and phrases:
aviation n. {45 ; KITAR; KHLHIE
vehicle n. 280, 3c8 T H

balloon n. Bk

airship n. K
autogiro n. JEF KA,
glider n. ¥FHHL

helicopter n. FH FH#l,

ornithopter n. FREA,

soar v. 1 ;R

conjure up AR , {17 v v 0 B 5 P JBE 0k A e
victorious adj. R ; FLHER
concussion n. Wil ; BB ; ME
purchase n. 3K

military adj. ZEFHH; 4 H 1
retire n. JBK; (KAL) B
biplane n. XFEAL

propeller n. #Z g3
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succeed n. B 4k 7K ; HEBF

pusher biplane #E#% DGEAL

tractor biplane $i7 2 3G AL

monoplane n. FAFLH] ’
bomber n. ZE4EHL

airmail n. f5s BB

overboard adv. H KHL L3, B L& T 510 RBLAK, [mIfESh
destination n. H [ Hh

transcontinental adj. 51 A (1, 485 5 KCPidi 1)
transoceanic adj. f# 5 KTEH

nonstop flight FiAMiBE

round-the-world FRER )

transatlantic adj. ¥ KPEHEER)

express cargo ‘I%;@,ﬁ‘%

propulsion n. i 1)

aerodynamics n. 4558l )2

contractor n. ﬁ@k,ﬁﬁf’g%

pressurize v. 4%

power plant 3fj J3¢ &

turbojet n. WRFLIE & B

supersonic adj. A5 # [1]

record-breaking 2 %) ; AEH LB

fuel tank JHI%H

Exercises :

I. Answer the following questions:

1. What does the term aircraft mean?

2. What happened on December 17, 1903 at Kitty Hawk?
3. How long did the first round-the-world flight last?

4. What are the basic technologies for aviation development?
5. Why was the Voyager a famous record-breaking flight?

II. Decide whether the following sentences are true or false:

1. Heavier-than-air craft include airplanes, autogiros, gliders, helicopters, and ornithop-

ters.
2. Orville was the first person to be killed in a powered airplane.
3. Monoplanes were invented before biplanes.
4. Jet and rocket propelled aircraft developed quickly in World War I.
5

. High-speed turbojet airplanes are the result of new aerodynamic designs, metals, and
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power plants.

III. Translate the following phrases:

1. machine-powered flight 2. pressurized cabin
3. civilian aircraft 4. jet propulsion

5. transoceanic flight 6. S #51E1T

7. FEgEE 8. B KKl ®AT

9. FEH &AL 10. FEKKAT

IV. Translate the following sentences .

L BRI AT AT B U2 W&, B AR A SC S AT I & 1 BFE 22 JT i
200 A4

2. WHIPLASER N Ho A ) RATAR ™ AR B8 E T kA

3. B W ARG , R P 2 VA R R , 2 I 2 A AR A 45 LA i % A
e/

4. BEEBHARM KSE, CHURAS R B R, JF B TR

5. ZOAER, NK— BB AR SRR PR, X R H B 1903 A 3k il
PERs:

Supplementary Reading
Aircraft Types

Modern airplanes are divided into five main types: 1) Commercial Transport Planes;
2) General Aviation Planes; 3) Military Planes; 4) Sea Planes; 5) Special Purpose Planes.

Commercial transport planes are large planes used for carrying passengers and sometimes car-
go (also called airliners).

Four-engine jets are more powerful than most airliners. That’ s because most airliners only
travel 500 to 600 miles per hour or 805 to 966 kilometers per hour, and four-engine jets can
travel faster and farther.

The Boeing 747 is a four-engine jet that unlike most airliners, can carry more than 400 pas-
sengers. It can also carry six galleys (kitchens) , twelve washrooms, and more than 47,000
gallons or 178,000 liters of fuel. In 1969, the Boeing 747 became the largest jet in the world.
This airliner can fly 6,495 miles or 10,475 kilometers non-stop. That’ s farther than the dis-
tance between New York City and Tokyo.

Four-engine jets are not the only kind of commercial transport planes. There are also three-
engine jets and twin-engine jets.

As you probably can imagine, three-engine jets don’t travel as far as four-engine jets and
need less runway to take-off and land. But some three-engine jets can carry as many passengers.
as four-engine jets.

Twin-engine jets are smaller than four or three-engine jets, but 90% of airliners today are

5
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twin-engine jets because they cost less money to operate.

Most general aviation planes have two to six seats, and one engine. General aviation planes
are used for many purposes. Sometimes people use them to teach students how to fly a plane,
or they are used to take pictures from a high-up view. Sometimes people use’them for transpor-
tation, and sometimes people use them for enjoyment. Some farmers use them for planting
seeds, checking soil erosion, and counting livestock.

Military planes, as you probably know, are planes used by the military. Most military planes
are used to attack enemies on the ground or in the air. Some military planes are used to carry
equipment and soldiers to bases or battlefields.

Sea planes are divided into three types: 1) Float Planes; 2) Flying Boats; 3) Amphibians.
Float planes have big floats instead of wheels. Flying boats are shaped like the hull of a boat,
so they can stay on the water. Amphibians are: 1) Shaped like frogs; 2) Able to go on land
and water; 3) Able to fly without any wings.

Special purpose planes are planes that have special purposes such as performing tricks in
shows or spraying chemicals on crops. Some amphibians also have a special purpose. They are
used for putting out forest fires. They fly just above the lakes and ponds and suck up water so
they can later spray it on forest fires.

So, there are a lot of different types of airplanes, and as we have learned, it’ s because

there are a lot of different jobs for airplanes to do.

Words and phrases.
commercial adj. FMVA)
general aviation 3 %S
galley n. #HL_LJ5f 57
gallon n. fil (2 ELHAL)
liter n. AFH(AFEHAL)
twin-engined adj. X&)
soil erosion 7K 1 ¥fii 2k ; + =1k
livestock n. #&
float v. {HIEETE; n. FFAF, IR
amphibian n. BB ; KRG KAL
spray v. Wi



Lesson Two

Aircraft Structure

Although airplanes are designed for a variety of purposes, most of them have the same major
components. The overall characteristics are largely determined by the original design objec-
tives. Most airplane structures include a fuselage, wings, an empennage, landing gear, and a

power plant.

Empennage

Fuselage

Powerplant
Landing Gear

Fig.2 -1 Airplane components

The fuselage includes the cabin and/or cockpit, which contains seats for the occupants and
the controls for the airplane. It is the central body of an airplane and is designed to accommo-
date the crew, passengers, and cargo. It also provides the structural connection for the wings
and tail assembly. Older types of aircraft design utilized an open truss structure constructed of
wood, steel, or aluminum tubing. The most popular types of fuselage structures used in
today’s aircraft are the monocoque (French for “single shell”) and semi-monocoque. The
monocoque design uses stressed skin to support almost all imposed loads. This structure can be

very strong but cannot tolerate dents or deformation of the surface. The semi-monocoque system

7
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uses a substructure to which the airplane’s skin is attached. The substructure, which consists
of bulkheads and/or formers of various sizes and stringers, reinforces the stressed skin by tak-
ing some of the bending stress from the fuselage.

The wings are airfoils attached to each side of the fuselage and are the main lifting surfaces
that support the airplane in flight. There are numerous wing designs, sizes, and shapes used
by the various manufacturers. Each fulfills a certain need with respect to the expected perform-
ance for the particular airplane. Wings may be attached at the top, middle, or lower portion of
the fuselage. These designs are referred to as high-, mid-, and low-wing, respectively. The
number of wings can also vary. Airplanes with a single set of wings are referred to as mono-
planes, while those with two sets are called biplanes.

Many high-wing airplanes have external braces, or wing struts, which transmit the flight and
landing loads through the struts to the main fuselage structure. Since the wing struts are usually
attached approximately halfway out on the wing, this type of wing structure is called semi-canti-
lever. A few high-wing and most low-wing airplanes have a full cantilever wing designed to car-
ry the loads without external struts. The principal structural parts of the wing are spars, ribs,
and stringers.

Attached to the rear, or trailing, edges of the wings are two types of control suifaces referred
to as ailerons and flaps. Ailerons extend from about the midpoint of each wing outward toward
the tip and move in opposite directions to create aerodynamic forces that cause the airplane to
roll. Flaps extend outward from the fuselage to near the midpoint of each wing. The flaps are
normally flush with the wing’ s surface during cruising flight. When extended, the flaps move
simultaneously downward to increase the lifting force of the wing for takeoffs and landings.

The correct name for the tail section of an airplane is empennage. The empennage includes
the entire tail group, consisting of fixed surfaces such as the vertical stabilizer and the horizon-
tal stabilizer. The movable surfaces include the rudder, the elevator, and one or more trim
tabs. The rudder is attached to the back of the vertical stabilizer. During flight, it is used to
move the airplane’ s nose left and right. The rudder is used in combination with the ailerons for
turns during flight. The elevator, which is attached to the back of the horizontal stabilizer, is
used to move the nose of the airplane up and down during flight. Trim tabs are small, movable
portions of the trailing edge of the control surface. These movable trim tabs, which are con-
trolled from the cockpit, reduce control pressures. Trim tabs may be installed on the ailerons,
the rudder, and/or the elevator.

The landing gear is the principal support of the airplane when parked, taxiing, taking off, or
when landing. The most common type of landing gear consists of wheels, but airplanes can also
be equipped with floats for water operations, or skis for landing on snow. Airplanes with con-
ventional landing gear are sometimes referred to as tailwheel airplanes. When the third wheel is
located on the nose, it is called a nose wheel, and the design is referred to as a tricycle gear.
A steerable nose wheel or tailwheel permits the airplane to be controlled throughout all opera-

8



Lesson Two ﬁ
Aircraft Structure :

Vertical Stabilizer

] ) Rudder
Control Yaw Ehange Liw

/ (Side-to-Side)
Elevator

— Change Pitch
— (U‘;J— eowng

Flaps
Changle)Lg‘/I and Ailerokl
\\ A8 _ hanoe Roll
QO ‘\\, (Rotagte Body)

Fuselage (Body) ., Slats Spoile
Cockpit Hold Things Together Change Lift (‘lmngtepl?[lﬁt and Drag

Command and  (Carry Payload-Fuel) (Rotate Body)
Control

Win Horizontal Stabilizer
Generate Lift Control Pitch

Jet Engine
Generate Thrust

Fig.2 -2 Airplane parts with functions

tions while on the ground.

The power plant usually includes both the engine and the propeller. The primary function of
the engine is to provide the power to turn the propeller. It also generates electrical power, pro-
vides a vacuum source for some flight instruments, and in most single-engine airplanes, pro-
vides a source of heat for the pilot and passengers. The engine is covered by a cowling, or in
the case of some airplanes, surrounded by a nacelle. The purpose of the cowling or nacelle is
to streamline the flow of air around the engine and to help cool the engine by ducting air around
the cylinders. The propeller, mounted on the front of the engine, translates the rotating force of

the engine into a forward-acting force called thrust that helps move the airplane through the air.

Words and phrases:
component n. 2 i
fuselage n. HE
ermpennage n. B3
cabin n. &t
cockpit n. 23
occupant n. e
crew n. 2584 ML
cargo n. Y
assembly n. ZH{4
truss n. %J?é;ﬁi%ﬂ
monocoque n. (KL ) BEFEHL 5
dent n. [VIJE
deformation n. ZFJE
consist of [+ Fy %
bulkhead n. F@HR ; BHE
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stringer n. Hj%&

reinforce v. JJ[I5%

airfoil n. fLE, 3

strut n. E{H )
cantilever n. £

spar n. 3%

rib n. EJh

trailing adj. JSTHIH, 541
aileron n. FI|3

flap n. £EH

cruising adj. #&HTH
stabilizer n. % 3E ]

rudder n. J5[a]ff¢

elevator n. FH#EfE

taxi v. JHFT
float n. ¥#{E
skis n. JH#E

conventional adj. H LI
steerable adj. AR\
cowling n. EfiHE
nacelle n. & #hPLE A
cylinder n. [BIfH, < HL
mount v. 4

rotate v. JEFE

thrust n. £/

Exercises :

I. Answer the following questions:

What are the major components of an airplane?

Which part of an airplane is used to adjust its flight attitude?
What’ s the difference between ailerons and flaps?

What’ s the main function of the landing gear?

How could the engine be cooled?

II. Decide whether the following sentences are true or false:

The cockpit is designed to accommodate the crew, passengers and cargo.
Wings can be attached at different portion of the fuselage.

Flaps can be extended and moved to increase lifting force.

-l S

Trim tabs are the fixed part of the trailing edge of the control surface to reduce control
10
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pressure.
5. The propeller is turned by the power provided by the engine.
III. Translate the following phrases:

1. landing gear 2. vertical stabilizer
3. rotating force 4. trim tab

5. lifting surface 6. AL KET

7. i = R AR R AR 8. FrA:rLfE

9. HE KM 10. =S

IV. Translate the following sentences:

L R LB H & AR, K2 808 =AM R 1 E a5, a5 0L PR B
R R AL

2. KHLRBESEHLE S5 R H RTAR AT G 2 — , X RN G H 8 52 ) %2 BOR =2 LT e
A W SMINEAT

3. MLIL i H R B0 Y 3 I, R S RE KL RATI T T .

4. e RBAARE AL ERPNET. WITH, B AR, A s mAiE s,

5. ZEHAE R SR IH MR @S HE & s AL e 30 e A B 4 0 R i el VR O, 36 1
RHEE P,

Supplementary Reading
Control Surface

Aircraft flight control surfaces allow a pilot to adjust and control the aircraft’ s flight attitude.
The main control surfaces of a fixed-wing aircraft are attached to the airframe on hinges or
tracks so they may move and thus deflect the air stream passing over them. This redirection of
the air stream generates an unbalanced force to rotate the plane about the associated axis.

Ailerons are mounted on the trailing edge of each wing near the wing tips and move in oppo-
site directions. When the pilot moves the stick left, or turns the wheel counter-clockwise, the
left aileron goes up and the right aileron goes down. A raised aileron reduces lift on that wing
and a lowered one increases lift, so moving the stick left causes the left wing to drop and the
right wing to rise. This causes the aircraft to roll to the left and begin to turn to the left. Cen-
tering the stick returns the ailerons to neutral, maintaining the bank angle. The aircraft will
continue to turn until opposite aileron motion returns the bank angle to zero to fly straight.

An elevator is rr;ounted on the trailing edge of the horizontal stabilizer on each side of the fin
in the tail. They move up and down together. When the pilot pulls the stick backward, the ele-
vators go up. Pushing the stick forward causes the elevators to go down. Raised elevators push
down on the tail and cause the nose to pitch up. This makes the wings fly at a higher angle of
attack , which generates more lift and more drag. Centering the stick returns the elevators to
neutral and stops the change of pitch. Many aircraft use a stabilator — a moveable horizontal

11



