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1. History of Aviation 

 
From Myths to the Powered Flight 

 
Flying has been the dream of man throughout the ages. Who was the first man to fly? According to the 

Greek legend, it was Daedalus, the Athenian inventor, who shaped wings of wax into which he stuck 

bird feathers. As the story goes, Deadalus and his son Icarus had been imprisoned on the island of 

Crete by King Minos. They yearned to return to their native land, but their only hope of escape was to 

fly across the sea. When the wings were completed, they flew home and the father cautioned young 

Icarus to fly only the middle air. The impetuous Icarus flew too high and the sun melted the wax. He 

was drowned into the sea which is still called the Icarian Sea in honor of the first man to lose his life in 

flying. 

 

Since that first legendary flight of Icarus, man has tried and tested thousands of ways with which to 

conquer gravity - and failed. Centuries ago, Leonardo da Vinci's studies of birds became the basis for 

a scientific investigation of flight. He reasoned that birds flew because they flapped their wings and 

that it was possible for man to do the same. Da Vinci designed the ornithopter, a flapping wing-flying 

machine. 

 

In the 18th century, the Montgolfier brothers of France, the ornithoptists, introduced the world of flight in 

their hot air balloon. A step in the 'Wright' direction, yes, but What about powered flight. The answer to 

that question came a century later, in 1903 to be exact, when two bicycle mechanics proved to the 

world that powered flight was no longer a dream but reality. Thanks to Wilbur and Orville Wright's first 

flight, which lasted only 12 seconds, the way was clear for man to take to the air. Thanks must also go 

to other pioneers, such as Edward Rusjan, for the great contributions made to aviation history. If it had 

not been for these great men, would we be able to enjoy travelling faster than the speed of sound today 

or even able to walk on the moon? At last the age old dream of man has come true: no need to envy 

the birds their wings any longer for man can fly faster than any living bird. 
 

1. Read the short historical survey of aviation. Arrange the following sentences in the correct 

sequence. The first one has been done for you. 
 

a. Who was the first man to fly?         1 
 

b. The Wright brother's first flight.     
 

c. He designed a flapping wing machine.    
 

d. The sun melted the wax.     
 

e. Leonardo Da Vinci studied birds.    
 

f. He shaped wings out of wax   
 

g. Flight in a hot air balloon.     
 
 
 

2. Answer the questions. 
 

1. Why is Daedalus called the Athenian inventor? 
 

2. Where does the name for the Icarian Sea come from? 
 

3. What was Leonardo Da Vinci's theory of flight based on? 
 

4. Who introduced the first man-made object flight? 
 

5. How long did the first powered flight last?
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2. Aviation Pioneers 
 

Edvard Rusjan was born in Trieste in 1886. He attended school in Gorica where he was apprenticed 
to a boilermaker and was a successful bicycle racer. 

 

His aviation career began in 1908 when he started designing and building model aircraft. With his 
elder brother Josip's help, he designed a glider that later became a model for future aircraft. 

 

A year later they began work on a powered aircraft. It was a biplane with a 3-cylinder,  25-horse- 
power, Anzani-model engine. In this aircraft Edvard Rusjan made the first successful powered flight in 
Slovene aviation history. 

 

The flight lasted about 10 seconds and he travelled approximately 60 metres al a height of 2 metres. 
Four days later, he increased his distance to 500 metres at a maximum altitude of 12 metres. 
Observers estimated that the aircraft reached speeds of between 50 and 60 kilometres per hour. 

 

The brothers decided to continue developing their aircraft. In one of them, Edvard made his first 
public flight for the citizens of Gorica. The brothers gained aeronautical knowledge rapidly and 
learned that the Anzani engine was not powerful enough for a biplane, so they decided that in the 
future, they would make only monoplanes. A new important phase of Rusjan's work began when he 
met Mihailo Mercep, an aviation enthusiast from Zagreb. They constructed a new aircraft and had it 
equipped with the best Gnome rotary engine. 

 

In this aircraft Edvard made several successful flights that thrilled the Zagrebians. After this successful 
demonstration Edvard and Mercep organized a tour of European cities. The first stop was Belgrade in 
January 1911. Despite strong gusty winds, 24-year-old Edvard went ahead with a demonstration 
flight. His take-off and flight over the town were uneventful. However, while the aircraft was 
returning for a landing, at an approximate height of 20 metres, a strong gust ripped off a wing and 
the aircraft crashed against a tower wall killing the pilot outright. 

 

However, Rusjan's death was not in vain as aviation development in Slovenia continued, spurred on 
by the great achievement of a true aviation hero. 

 

1. After reading the text give short answers to the following questions. 

Where was Edvard Rusjan born? 

Where did he attend school? 
 

When did his aviation career begin? 
 

Which of his model aircraft later became a model for future aircraft? 

In which aircraft did he make his first successful powered flight? 

What speeds did he reach on his first flight? 

Why did Edvard and his brother later decide to make only monoplanes? 

When did a new important phase of Rusjan's work begin? 

What engine was the newly constructed aircraft equipped with? 
 

Where did Edvard and Mercep make the first stop on their European tour? 

What was the weather like when Edvard set off on his demonstration flight? 

Why did the aircraft crash against a tower wall?
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2. Now write questions to which these phrases might be possible answers. 

“In Trieste.” - is the answer to the question "Where was Edvard Rusjan born?" 

With elder brother Josip's help. 
 

A glider.   
 

The first powered flight.   
 

About ten seconds.   
 

At a height of 12 metres.   
 

For the citizens of Gorica.   
 

The Anzani engine.   
 

Only monoplanes.   
 

The Gnome rotary engine.   
 

In January 1911.   
 

Uneventful.    
 

Because a strong gust ripped of a wing.                                                                                                            _ 
 

3. Match the words in the middle box with the descriptions from A to H 
 
 

a. immediately 

 
b. a light aircraft that flies 
without an engine 

 
c. the science and art of 
operating aircraft 

 
d. a sudden strong increase in 
speed of wind 

 

 
 

1.   aeronautics 
2.   gust 
3.   glider 
4.   rip 
5.   estimate 
6.   spur 
7.    racer 
8.   outright 

 

e. to tear violently or suddenly 

f. calculate roughly 

g. encourage to try harder 
 
h. a person who competes in 
racing

 

 
 

4. Put the following adjectives in the appropriate sentences. Use each adjective only once. 
 

vertical, suitable, simple, successful, visual, public, aeronautical, gusty, historical, human 
 

1. An                       almanac which is published yearly is a book dealing with events in aviation. 
 

2. Thundershowers often produce                       conditions. 
 

3. Edvard Rusjan made his first                       flight for the citizens of Gorica. 
 

4. Hovering is an element of                       flight 
 

5. George Cayley built a                       device that somewhat resembled a helicopter. 
 

6. The Wright brothers were in search of a                       engine to launch their latest design on its 
                       first powered flight.
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7. The idea of                       flight has engaged men from the time when they developed    
imagination. 

 

8. Henri Giffard, a French engineer, built the first                       dirigible.



6 

ZRAKOPLOVNA TEHNIČKA ŠKOLA RUDOLFA PEREŠINA 
 

 

 

3. The Wright Brothers 
 

 
 
 

On April 16, 1867, Milton and Susan Wright welcomed their third child into their household near 

Millville, Indiana. Little did Susan Wright know that she had given birth to the first half of one of the 

world's most famous                                    partnerships. The other half of the duo, Orville, was born 

four years later, on August 19, 1871, in the family's newly-built home at 7 Hawthorn Street in 

Dayton, Ohio. 
 

 

As youngsters, Wilbur and Orville looked to their mother for                                    expertise and 

their father for intellectual challenge. Milton brought the boys various souvenirs and trinkets he 

found during his travels for the church. One such trinket, a toy helicopter-like top, sparked the 

boys' interest in flying. In school, Wilbur excelled, and would have graduated from high school if his 

family had not moved during his senior year. A skating accident and his mother's illness and 

subsequent death kept him from attending college. Orville was an average student, known for his 

mischievous behavior. He quit school before his senior year to start a printing business. 

 
 

 

 
 
 

The first time Wilbur and Orville referred to themselves as "The Wright Brothers" was when they 

started their own printing firm at the ages of 22 and 18. Using a damaged tombstone and buggy 

parts, they built a press and printed odd jobs as well as their own newspaper. 

In 1892, the brothers bought bicycles. They began repairing bicycles for friends, then started their 

own repair business. They opened up a bicycle shop in 1893, and three years later, made their own 

bicycles called Van Cleves and St. Clairs. While nursing Orville, who was sick with typhoid in 1896, 

Wilbur read about the death of a famous German    

pilot. The news led him to take an interest in flying. On May 30, 1899, he wrote to the Smithsonian 

Institution for information on                                    research. 
 

 

Within a few months after writing to the Smithsonian, Wilbur had read all that was written about 

flying. He then defined the                                    of a flying machine: wings to provide lift, a power 

source for propulsion, and a system of control. Of all the early 

                                   , Wilbur alone recognized the need to control a flying machine in its 

three axes of                                    : pitch, roll, and yaw. His solution to the problem of control was 

'wing warping.' He came up with the revolutionary system by twisting an empty bicycle tube box with 

the ends removed. Twisting the surface of each 'wing' changed its position in relation to oncoming 

wind. Such changes in position would result in changes in the direction of flight. Wilbur tested his 

theory using a small                                      , and it worked.
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In August of 1900, Wilbur built his first glider. He then contacted the U.S. Weather Bureau 

for information on windy regions of the country. Reviewing the list, he chose a remote sandy area off 

the coast of North Carolina named Kitty Hawk, where winds averaged 13 m.p.h. He and Orville then 

journeyed to Kitty Hawk where they tested the 1900 glider. The following year, they tested a new and 

improved glider with a 22-foot                                      . A disappointing performance by the 1901 glider 

prompted the Wright brothers to construct a wind tunnel to test the effectiveness of a variety of 

wing shapes. Using the results of the wind tunnel experiments, they constructed their 1902 glider. 

Testing it at Kitty Hawk in October, they met with success, gliding a record 620 feet. Once again they 

returned to Dayton and began work on developing a propeller and an engine for their next effort, a 

flying machine. 

 

 

Having designed a propeller with the same principles thy used to design their wings, Wilbur and 

Orville then built their own 4-cylinder, 12-horsepower engine. They built the 1903 Flyer in sections in 

the back room of their cycle shop in Dayton. When completed, it was shipped down to Kitty Hawk 

and assembled. On December 14, 1903, Wilbur won a coin toss and made the first attempt to fly the 

machine. He stalled it on                                      , causing some minor damage. The plane was repaired, 

and Orville made the next attempt on December 17. At 10:35 a.m., he made the first heavier-than-

air, machine powered flight in the world. In a flight lasting only 12 seconds and covering just 120 

feet, Orville did what men and women had only dreamed of doing for centuries – he flew. 

 

 

TASKS: 
 

 

1)   While reading the text, put in the missing words: 
 

aeronautical , aviators, elements, glider , inventive, kite, mechanical, motion, take- off, 

wingspan 
 

2)   Homework 
 

Choose ten unknown words from the text, write them down and find explanation and 

translation.
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1867 Wilbur is born on April 16 in Millville, Indiana 1870 The family moves to Dayton, 
 
 
 
 

1867  Wilbur is born on April 16 in Millville, Indiana 
 

1871  Orville is born on August 19 in Dayton 
 

1878  Milton brings the boys a toy helicopter. 
 

1886  Wilbur is injured in a skating accident, keeping him away from college plans 
 

1889  The boys start a printing business. Their mother, Susan, dies on July 4. Orville decides 

            to quit school. 

 

1892  The Wright Cycle Company is formed 
 

1896  Orville survives six weeks with typhoid. Wilbur reads about the death of a 

famous glider pilot and becomes interested in flying 

 

1899  Wilbur writes to the Smithsonian for information about aeronautics on May 30 
 

1900  The brothers test their first glider at Kitty Hawk, North Carolina, in September and 

October 

 

1901  They test the 1901 glider in July and August. The brothers build a wind tunnel to test 

the drag and lift of various wing shapes 

 

1902  They test their third glider in September and October 
 

1903  Orville makes the historic first flight on December 17 at Kitty Hawk, North Carolina 
 

1905  They perfect their airplane and begin looking for buyers of their invention 
 

1908  Wilbur does demonstration flights in Europe. Orville flies for the U.S. Army in 

Fort Myer, Virginia, and is severely injured in a crash. 
 

1909  Wilbur and Orville are welcomed home to Dayton in a two-day gala celebration at 

which they receive a Congressional gold medal 

 

1912  Wilbur dies of typhoid May 30, aged 45 
 

1932  A national monument to the Wright Brothers is dedicated at Kitty Hawk on March 3 
 

1948  Orville dies on January 30, aged 77
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4. Basic Aircraft Structure 
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5. Types of Aircraft 
 
 

 
aerodyne hang. glider rocket 

 

aerostat 

missile 

aeroplane 

aircraft 

 

spacecraft 

glider 

airship 

rotorcraft 

 

parachute 

balloon 

Rules of the Air 
 

air traffic participant 

 

 
2. Read the text, then answer the following questions: 

 
1. What terms are used in the text to denote the aerodyne and aerostat? 

 
2. What aircraft does the first group include? 

 
3. What kind of aircraft are airships and balloons? 

 
4. How do aerodynes and aerostats derive support in the atmosphere? 

 
 
Aircraft may be divided into two groups: heavier-than-air and lighter-than-air aircraft. The first 

croup includes aircraft deriving their lift chiefly from aero dynamical forces This category includes 

aeroplanes, rotorcraft, gliders, hang gliders, rockets, spacecraft and missiles. The second group 

includes airships and balloons, i.e. aircraft being supported chiefly by their own buoyancy in the air. 

These terms form a part of the Rules of the Air and refer to the possibilities of airspace exploitation 

on the port of air traffic participants. Apart from the aircraft included in the Rules  of the  Air, there 

are also aircraft which follow the classification according to their physical and aerodynamic 

properties. 

 

 
3. Classification - Read the following classification of lighter-than air aircraft 

 
Lighter-than-air aircraft are classified into power driven and non-power driven balloons. Non-power 

driven balloons can be further sub classified into free balloons and captive balloons. Airships are 

power driven balloons which can be subdivided into rigid, semi-rigid and non-rigid airships. Free 

balloons are further subdivided into spherical free balloons whereas captive balloons are further 

subdivided into spherical and non-spherical captive balloons. 

 

 
4. After reading the text, look at the following classification tree of heavier-than-air aircraft and make 
a classification in the same way:
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5. Explain the difference:  

 

 

 

aerodyne - aerostat 

aeroplane - airplane 

hang glider - glider 

spacecraft - rocket 

rocket - missile 

parachute - balloon
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6. Translate the words in exercise 5 and match them with their paraphrases. 
 
 

A power driven heavier-than-air aircraft deriving its lift in flight chiefly from aerodynamic reactions 
on surfaces which remain fixed under the given conditions of flight - aeroplane 

 

Any machine that can derive support in the atmosphere from the reactions of the air - 

A vehicle for travelling in outer space - 

A heavier-than-air aircraft - 

 

An object or weapon suitable for throwing or projecting or directing at a target - 

A lighter-than-air aircraft - 

A device used to slow down free fall from an aircraft, consisting of a light piece of fabrics attached by 
cords to a harness and stored folded until used in descent - 

 

A class of ultra light glider type, the simplest have no control system - 

 

A missile whose motion is due to reaction propulsion and whose flight path cannot be controlled 
during flight - 

 

A power driven lighter than air aircraft - 

 

A heavier than air aircraft which derives lift from a rotor or rotors - 

 

A non power driven heavier than air aircraft, deriving its lift chiefly from aerodynamical reactions of 
surfaces which remain fixed under given conditions of flight - 

 

A non power driven lighter-than-air aircraft - 
 

 
7. Paraphrase the words from the classification tree. 

 

Ornitopher- a heavier-than- air aircraft supported in flight chiefly by the reaction of the air on the 
wings, to which a flapping motion is imparted. 

 

Gyroplane- a heavier- than- air aircraft supported in flight chiefly by the reaction of the air on one or 
more rotors which rotate freely on substantially vertical axes 

 

Amphibian- an aircraft capable of taking of and alighting on either land or water
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6. Flying with the birds 

 

 

 

Gliding birds, hawks, eagles, gulls and vultures are doing the same thing glider pilots do - looking for 

lift. The main difference is that they are far better at that than the pilots. So if you see a group of 

long-winged birds circling in one spot, just fly in that direction. You will find a good thermal there 

almost every time and can join in their frolic. The birds usually watch you, as you watch them. When 

they decide you are not a threat, they usually go about demonstrating their innate flying superiority, 

by tapping the strongest lift right in the core of the thermal, climbing rapidly above us. 

 
 

What is a typical glider flight like? In most cases, the glider is hooked up to a powered airplane which 

tows it up to an altitude of 2,000 - 3,000 feet. When desired, the glider pilot releases the rope, 

although the powered airplanes can also release if safety demands it. After release, the tow airplane 

departs, taking its noisy engine with it. The pilot then searches for lift. Very strong wind might create 

dust devils or clouds of debris. If there are cumulus clouds about, these are very good indicators of 

thermal activity, either current or past. Another glider circling in one spot is often a good indicator of 

an active thermal. Sometimes the pilot will simply forge ahead and blunder into a thermal by chance 

- if thermal heights are substantial, then this is actually a viable way of soaring. 

 

 

1. Put these in the correct sequence. The first one has been done for you. 
 

1 Releasing the rope 
 

2 The tow airplane departs 
 

3 The birds looking for lift 
 

4 The birds watching us 
 

5 Searching for lift                                                                                                   1 
 

6 A glider circling in one spot 
 

7 Very strong lift creating dust devils or clouds of debris 
 

8 Blundering into a thermal by chance 
 

 

2. Read again and answer these questions. 
 

1 Which soaring birds did the speaker mention? 
 

2 Why do glider pilots fly in the direction of circling birds? 
 

3 Are birds afraid of gliders?
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3. Match the terms in column A with their synonyms in column B. 

 

 

 

A B 

 

1.  Gliding 
 

2.  Kite 
 

3.  Flight deck 
 

4.  Tail rotor 
 

5.  Radio compass 
 

6.  Vertical stabilizer 
 

7.  Landing gear 
 

8.  Aerostat 
 

9.  Rate-of-climb indicator 
 

10. Close the throttle 

 

a.  Undercarriage 
 

b.  Automatic direction finder  

c.  Throttle back 

d.  Soaring 
 

e.  Lighter-than-air aircraft 

f.   Cockpit 

g.  Antitorque rotor 
 

h.  Fin 
 

i.   Variometer  

j.   Hang glider 
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7. Gliding 

 

 

 

Sailplanes or gliders are aircraft designed to use only aerodynamical forces to stay aloft. They are 

without engines, like hang gliders or ultra lights which often create an image of flimsy aluminium 

wires and frames; unlike them, gliders are advanced aircraft with fixed flexible wings and an enclosed 

cockpit. Today's high performance gliders may cover hundreds of miles at speeds more than 100 

knots. They can also be equipped with engines as well as hang gliders and ultra lights. 

 

The mechanics of flying gliders may be considered the same as the mechanics of flying powered 

aircraft; however, glider flights require constant alertness to changing altitudes, wind drift and 

atmospheric conditions to make the glider back to the gliderport or to a safe field on a cross-country 

flight. 

 

Not only a high level of flying proficiency but also good knowledge of weather is required for gliding. 

The most common lift sources are thermals, which pilots flying powered aircraft often consider as 

annoying turbulence. The conditions under which thermal gliding is possible vary; thermals may be 

large or small, strong or weak, smooth or rough, and circular or otherwise in cross section. These 

varying conditions demand different techniques. 

 

 
1. Decide if the following statements are TRUE (T) or FALSE (F): 

 

• Gliders are supported only by aerodynamical forces to stay in the air. 
 

• Hang gliders and ultra lights have cockpits. 
 

• Hang gliders have fixed wings. 
 

• Gliders make use of atmospheric conditions. 
 

• Thermals are considered as unpleasant turbulence by glider pilots. 
 

• Flying techniques depend on atmospheric conditions. 
 

 
2. Answer the following questions. 

 

1 Define the term "glider". 
 

2 In what way do they differ from hang gliders and ultra lights? 
 

3 At what speed do today's aircraft travel? 
 

4 What is a major requirement for gliding? 
 

5 Which are the most common lift sources? 
 

6 Why is good knowledge of meteorology essential for gliding?
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3. Find words in the text similar in meaning to the ones in bold type. Rewrite the sentences using the 
new words. 

 

 
1 Gliders are sophisticated aircraft with fixed flexible wings. 

 
 

 
2 Aerodynamical forces keep the glider in the air. 

 
 

 
3 Like gliders, dragons and ultra lights have no engine. 

 
 

 
4 Different conditions require different techniques. 

 
 

 
5 The conditions under which thermal soaring is possible change. 

 
 

 
6 Gliders are manufactured to use only aerodynamical forces to stay aloft. 

 
 

 
7 The conditions under which thermal gliding is possible call for different techniques. 

 
 

 

8 Ultra lights often create an image of thin and easily thorn aluminium wires and frames.



20 

ZRAKOPLOVNA TEHNIČKA ŠKOLA RUDOLFA PEREŠINA  

 

 

8. White elephants? 
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9. Aerodrome 
 

1 An aerodrome is a defined area on land or water (including any buildings, installations and equipment) 

intended to be used wholly or in part for the arrival, departure and surface movement of aircraft. 

According to the type of aerodrome we can distinguish land aerodromes and water aerodromes. Both of 

them can be further divided into civil and military aerodromes. The location of an aerodrome which is very 

important with respect to noise abatement, meteorological conditions and obstructions is called the 

aerodrome site. Pilots are provided with all essential details about the aerodrome, including aerodrome 

elevation and aerodrome reference points in special aerodrome charts. 

 
2 Aircraft and other vehicles, called aerodrome traffic, operate on the manoeuvring and movement area of 

an aerodrome. The area comprising of runways and taxiways and the apron(s) is the movement area. Air 

traffic comprising also all aircraft in flight operates on the manoeuvring areas. The manoeuvring area is that 

part of aerodrome to be used for the take-off and landing of aircraft and for the surface movement of 

aircraft associated with take-off and landing, excluding aprons. It may be all grass or it may contain paved or 

unpaved runways, taxiways and holding positions or bays. Nearly all important aerodromes have runways 

and taxiways and nowadays most of them are paved concrete or asphalt or both. 

 

3 At most major aerodromes movement of aircraft is confined to runways and taxiways. A runway is a 

defined area, on a land aerodrome, prepared for the landing and take-off of aircraft. It may be a non-

instrument runway, i.e. a runway used by aircraft using visual approach procedures, or it may be an 

instrument runway i.e. a runway used by aircraft using non-visual aids. Instrument approach runways may 

be classified into non-precision approach runways, served by non-visual aids providing at least directional 

guidance for a straight-in-approach e.g. ADF, VOR, SRA, and precision approach runway, served by ILS and 

visual aids. 

 

4 Taxiways are used for taxiing and to provide a link between one part of the aerodrome and 

another. Rapid taxiways are connected to a runway at an acute angle and designed to allow landing 

aeroplanes to turn off at higher speeds thus minimizing runway occupancy and taxiing time. 

1. Skim the text to find which paragraph contains information on these aspects. 

a. Reducing the taxiing time 

b .The function of the manoeuvring area 
c .The classification of aerodromes 
d. Essential details about the aerodromes 

e. The connection between one part or the aerodrome and another                        
f. Types of runways and taxiways 

g. The significance of the aerodrome layout 
 
 

2. Find the difference in meaning between these aviation terms: 
 

1 air traffic - aerodrome traffic 
 

2 manoeuvring area - movement area 
 

3 instrument runway - non-instrument runway 
 

4 precision approach runway - non-precision approach runway
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3. What do you know about aerodromes? 
 

1 What kinds of aerodromes do we know? 
 

2 Why is the location of an aerodrome important? 
 

3 What essential details for flight preparation should pilots be provided with? 

Where can they find them? What do they mean? 

4 Are all manoeuvring areas paved today? 
 

4. Using the text, define the following terms: 
 

aerodrome 
 
 
 
 

aerodrome site 
 
 
 
 

taxiway 
 
 
 
 

rapid taxiway 
 
 
 

 
runway 

 
 
 

 
aerodrome chart 

 
 
 
 
 

manoeuvring area 
 

 
 
 
 
 

air traffic 
 

 
 
 
 
 

aerodrome traffic
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5. Define the parts of an aerodrome. 

 
 

 

 
 

 

 

THRESHOLD, MANOEUVRING AREA, HOLDING POSITION, APRON or RAMP, TARMAC, TAXIWAY, 

RUNWAY, MOVEMENT AREA, STOPWAY, STANDS 

 

 
1 The part of an aerodrome used for take-off, landing and taxiing of aircraft.   

 

2 The part of aerodrome consisting of the manoeuvring area and apron(s).   
 

3 A defined rectangular area on land aerodrome prepared for the landing and take-off of aircraft. 
 
 

 
4 The beginning of the runway usable for landing at the approach end.   

 

5 The area at the upwind end of the runway where an aircraft can be stopped in the event of an 
interrupted take-off.   

 

6 A defined path on a land aerodrome established for the taxiing of the aircraft.   

7 A defined area to accommodate aircraft during the loading and unloading of passengers (terminal 

apron)or cargo (cargo apron), parking (parking apron) or maintenance (service apron).   
 

 

8 The point on the taxiway where departing aircraft wait for permission to go onto the runway. 
 
 

 
9 The fixed places on the apron where aircraft wait during the disembarkation and embarkation of 
passengers.   

 

10 A colloquial expression for aircraft parking area, usually in front of a hangar.   
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10. Airport design 
 

Airports should be designed to ensure orderly service and development to the maximum capacity 

without having to pull down what is already there. The various parts should be grouped in such a way 

that each can be expanded logically to keep pace with the overall expansion. 
 

Siting of airports 
 

The general location of airports is influenced by geographical features, distribution of population and 

availability of ground transport. The number and type of aircraft required to carry the traffic 

determines the size of an airport, and its capacity is related to the surrounding airspace by the 

orientation of its runways creating certain traffic patterns. 
 

Orientation and layout of runways 
 

Runways are oriented in relation to prevailing winds taking into account their direction and velocity, 

so they wouldn't be strong enough to prevent aircraft taking off and landing. Atmospheric pressure, 

temperature and humidity do not directly affect the orientation of runway but they do affect their 

length. Lower density requires higher speed for a given total lift and take-off distances are longer. 

The height above the sea level determines the atmospheric pressure and air density. The humidity 

affects the work of piston aircraft which lose power and require longer take-off distances. A single 

runway may be inadequate because crosswinds make it unusable or it cannot accommodate all the 

traffic. The best layout for two runways is when they are sited parallel to each other; the intersecting 

layout should be avoided. 
 

Terminal buildings 
 

Terminal buildings are usually sited close to the aircraft stands on the terminal apron and close to 

each other so that passengers do not have to walk far. At the same time they should be close to the 

main surface connections to the city. The buildings are usually designed to separate arriving and 

departing passengers. Sometimes there are even different road levels for arrivals and departures. 

The organization of ground transport bringing passengers and freight to and from the terminal 

buildings is a major problem. Private cars must be allowed to load and unload, and public transport 

vehicles should have close access to the terminal buildings. There must be both short- and long-term 

parking facilities provided. 
 

A terminal building should have space for receiving outgoing and incoming passengers and their 

luggage; space for completing state formalities concerned with international travel, and space for the 

passengers waiting to board aircraft or surface transport. The requirements for outgoing passengers 

are a waiting hall or lounge; ticket, enquiry and check-in counters; baggage reception, weighing and 

labelling equipment; food and drink arrangements; amenities such as toilets, money exchange, etc. 

The reception area for incoming passengers is less elaborate as it does not need the same provision 

for check-in. The state control on travellers usually calls for space for emigration and immigration 

offices, including interrogation rooms, offices and security rooms. Health control calls for 

interrogation rooms, offices and a quarantine area. Customs control requires a main customs hall, 

offices and a search room. 
 

The assembly areas for passengers waiting to board the aircraft require a waiting lounge, catering 

areas and amenities such as telephones, toilets, etc. For incoming passengers this assembly area also 

requires equipment for the collection of baggage. 
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1. Which paragraphs deal with: 

 

 

 

airport design 
 

location 
 

the size and capacity of an airport 
 

the orientation of runway 
 

the length of runway 
 

the layout of runway 
 

2. Answer the questions: 
 

What should the airport design ensure? 

What affects the airport location? 

What affects the orientation and length of the runways? 
 

Why are two runways better than a single runway? 

Why is the parallel layout better than intersecting? 

3. Fill in the gaps: 
 

Terminal buildings are situated close to aircraft                       on terminal apron, close to each other so 
that the passengers don't have to                       far and close to surface                      . 

 

Terminal building should provide space and                       for incoming and                    _passengers 
and their                    _. 

 

The requirements for outgoing passengers are: 
 

-waiting hall or   
 

-ticket, enquiry and check-in   
 

-baggage                     _;weighing and                       equipment 
 

- food and drink arrangements, toilets, money   
 

The incoming passengers do not need                       counters, but the assembly area requires 
equipment for the                        of baggage (conveyor belts). 

 

The                       control on travellers includes emigration and immigration offices,                      room, 
security rooms. Health control includes interrogation room and                       area. Custom control 
                      a main custom hall, offices and a                          room. 

 

4. Compare and paraphrase the following words: 

single / parallel/ intersecting runway 

aerodrome/airport 

requirements for incoming/ outgoing passengers 

state control/ health control customs control
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5. Write an essay about Zagreb airport (location, runway, terminal building...) 
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11. Ground movements 
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12. AIR TRAFFIC CONTROL 
 

Jack Donnell is an air traffic controller who works in the radar room a short distance form the airport. 
 

 
DIALOGUE: 

 

Q: This room is dark, Jack, and there aren't any windows. How do you know what's happening outside? 
 

J: We watch our radar screens and we listen to the radio. 
 

Q: I always thought you worked in tall towers with big -glass windows. 
 

J: There is a tower, but since we've had radar the tower is used only for airfield control. 

Q: I see. Here you control the aircraft when they are in the air. 

J: That's right. The men in the tower control the aircraft just as they are coming in to land and when 
they are taking off. 

 

Q: How do you control the aircraft when they are in the air? 
 

J: We can see the movements of the aircraft on our radar screens, and we talk to the pilots on the radio. 
 

Q: Why do you have two screens here? 
 

J: The screen on the left shows the position of, the aircraft from 50 to 240 kilometres - that's about 

30 to 150 miles - from the airport. The screen on the right shows their position within 50 kilometres, 
or 30 miles, of the airport. 

 

Q: Are the "blips" on the screen the aircraft? 
 

J: Yes. The white lines are an outline map of the area. The pattern of lines which shows distance is 
called a grid. 

 

Q: Do you use only radar to show you the position of the aircraft? 
 

J: No. We also use coloured cards or strips. We write down the number of the aircraft and its position 
on the cards. There are white cards for departing aircraft and blue ones for arriving aircraft. 

 

Q: Do you change the information on the cards? 
 

J: Yes, as the aircraft moves we update its position. 

Q: Why do you need cards as well as radar? 

J: There are two reasons. First, as a fall-back system, in case the computer that stores the data goes 

wrong. Second, we like to have a double-check on its position. 
 

Q: You said that every aircraft has a number. What kind of a number? 
 

J: Every airline has its own code word. Each aircraft has its own number. When we speak to an 
aircraft we use both its code and number. Together they form the aircraft's call sign. 

 

Q: What information do you give the pilots on the radio?
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J: That depends where they are. If a pilot is in radar range, we tell him what to do: how high to fly, 
what course to take, how fast to fly, etc. 

 

Q: You control his movements completely, do you? 
 

J: Only when he is in the air space we can see on our radar screens. If he is out of radar range, we can 
only advise him about other aircraft in the area. 

 

Q: But, if he is out of radar range, how do you know about other aircraft in that area? 
 

J: Pilots report their movements to us by radio. Also, every pilot must hand in a flight plan before he 
takes off. 

 

Q: Must a pilot keep to his flight plan? 
 

J: Normally he wants to - but there are occasions when he wants to change. He may wish to fly higher 
or take a different route to avoid bad weather. If we can fit him in with other aircraft, we’ll agree to 
the change of his plan. 

 

Q: You really do control the air traffic, don’t you? How many aircraft does an ATC look after? 
 

J: That depends on the size of the airport. At a small airport there are six ATCs on duty at the same 
time. At a big airport, like London Heathrow, there would be over 30. At London there may be 100 
aircraft in controlled air space at the same time. 

 

Q: Do so many aircraft cause you any problems? 
 

J: Most of our work is routine. Our aim is to avoid collisions in the air by keeping height and distance 
between each aircraft. But bad weather is a major problem because it slows everything up. If there 
are a lot of aircraft waiting to land, we stack them up, one above the other, and bring them down 
one at a time. 

 

Q: And there can be delays in take off, too, I suppose? 
 

J: That’s right. There can be 10, even 20 aircraft waiting to take off. They must each wait their turn. 

Q: You spoke about tower being responsible for runway control. What do they do? 

J: Before we had radar, all air traffic control came from the tower. Now we use it only for the final 

approach. When an aircraft is within 8 kilometres - say 5 miles - of the airport, we hand it over to the 
tower. The ATCs in the tower then bring it down and tell the pilot which runway to use and where to 
park. 

 

Q: And when to take off? 
 

J: Yes, the control of an aircraft is passed from one ATC to another. 

Q: How do you control a pilot who doesn't speak English? 

J: All airline pilots must speak English. English is the language of aviation.
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1. Answer the questions and complete the sentences: 
 

1 ATC controllers use: a) radars b) radios c) head up displays. 
 

2 They have 2 radar screens showing: a) the position of an aircraft from 50-240 km of the airport 
 

b) 
 

3 On a radar screen they can see a) aircraft b) UFOs c) grid. 
 

4 Coloured cards or stripes are used to show: a) the number b) colour c) position of the aircraft. 
 

5 They are used to a) double-check the position of the aircraft b) 
 
6 Code number of each aircraft consists of a) airline    

b) aircraft number

 

7 ATC gives pilots information on how_                 _and                      to fly, what                      to take. 
 

8 Pilot changes his flight plan a) never b) only when he needs to. 
 

9 There are more than 6 ATC towers at Heathrow. 
 

10 The aim of ATC is to avoid                      in the air by keeping                   _and                   _between 
each aircraft. 

 

11 In the case of bad weather, aircraft are put in a stack and then 
brought                       one                      time. 

 

12 ATC towers are usually responsible for 
 

a) the whole flight 
 

b) final approach 
 

c) for aircraft which are 5 miles within the range of the airport 
 

d) to suggest pilots which runway and apron to choose.
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13. ATC 
 

Skim this text and identify the paragraphs which contain the information on these topics. 
 

1 The function of Ground Movement Control - paragraph 4 
 

2 Equipment of Aerodrome Control Tower - 
 

3 Transfer of arriving aircraft - 
 

4 Controlling aircraft taking off and landing - 
 

5 ATC sectors - 
 

1 The series of air traffic control (ATC) services operating throughout most of the world is provided to 
enable the safe, orderly and expeditious flow of air and aerodrome traffic. Each air traffic services 
unit (ATSU) performs its own function in reference to a particular type and phase of flying. 

 

2 The function of Aerodrome Control Tower (TWR) is to issue information and instructions to aircraft 
to achieve a safe and rapid flow of traffic and to assist pilots in preventing collision between aircraft 
in flight in the vicinity of the aerodrome traffic zone, aircraft taking off and landing, aircraft moving 
on the manoeuvring areas, aircraft and vehicles operating on the manoeuvring area, and aircraft on 
the manoeuvring area and obstructions on that area. 

 

3 The Control Tower is equipped with many transmitters and receivers, intercommunication systems 
with other agencies, telephones, airport lighting switches and wind instruments. Many Visual Control 
Rooms (VCRs) are equipped with an Air Traffic Monitor (ATM). This is a daylight-viewing, colour radar 
showing the local area out to a radius of about 10 miles. 

 

4 The aircraft moving on the apron and aircraft and vehicles on the manoeuvring area is the 
responsibility of Ground Movement Control (GMC) which is a function of the Control Tower, but uses 
a separate frequency. It also delivers ATC clearances to pilots planning IFR flights; ATC clearances can 
also be delivered by a further subdivision of GMC called Clearance Delivery. 

 

5 Another function of the Tower is Approach Control, which is concerned with the traffic landing at 
an airport within its defined area of control. An arriving aircraft is transferred from Area to Approach 
Control at a specified release point. At larger airports automated and semi-automated radar 
approach facilities are used to smooth the running of the flow of traffic. 

 

6 Air route traffic control centres handle en route aircraft operating under instrument flight rules (IFR) 
between airport terminal areas. To facilitate traffic handling, an area under the jurisdiction of the 
Control centre (ACC) is broken into sectors, each with its own radio frequency. 

 

1 Check your understanding - Are these statements true or false? Correct the false ones. 
 

1 Air traffic services are used to control air and aerodrome traffic. 
 

2 Each air traffic service unit has a definite function. 
 

3 The Tower controls the traffic on the manoeuvring areas. 
 

4 All Control Towers are equipped with transmitters and Air Traffic Monitor. 
 

5 Ground Control uses the same frequency as the Control Tower. 
 

6 Clearance Delivery delivers different clearances. 
 

7 Arriving traffic is controlled by Approach Control at a specific release point.
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8 Control Centre consists of several sectors. 
 

 
2 Match the terms listed below with the definitions: 
 

 

Air Traffic Control Unit                           Clearance Delivery 

Area Control Centre                                Ground Control 

Aerodrome Control Tower                     release point 

Approach Control                                    radar 
 

 
 

Programmes whereby pilots of departing IFR aircraft may choose to receive their IFR clearance 
before they start taxiing for take-off. 

 

1   
 

A unit established to provide an approach control service for arriving or departing controlled flights. 
 

2   
 

A unit established to provide air traffic control service to controlled flights in control areas under its 
jurisdiction. 

 

3   
 

Radio Detection and Ranging, a device which, by measuring the time interval between transmissions 
and receptions of radio pulses provides information on range, azimuth and/or elevation of objects in 
the path of transmitted pulses. 

 

4   
 

A generic term meaning variously, area control centre, approach control office or aerodrome control 
tower. 

 

5   
 

A ground facility which detects the movement of aircraft on the airport surface, working closely with 
other tower positions. 

 

6   
 

The position, time or level at which an arriving aircraft comes under jurisdiction of approach control. 
 

7   
 

Unit established to provide air traffic control service to aerodrome traffic. 
 

8  
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3 The following words and phrases are used in radio communication procedures. 

Translate them into Croatian. 

AFFIRM 
 

CLEARED 

COMPLY 

CONFIRM 

DISREGARD 

EXPEDITE 

HOW DO YOU READ? 
 

I SAY AGAIN 

NEGATIVE 

READ 

READ BACK 

STANDBY 

 
4 Which of the paraphrases mean: HOLD SHORT (OF), MAINTAIN, ROGER, ACKNOWLEDGE, WILCO 

 

-let me know that you have received and understood the message 
 

-continue in accordance with the condition(s) specified 
 

-keep at a distance 
 

-I have received all of your last transmission 
 

-I understood your message and will comply with it . 
 
 

 
5 What information is repeated using the same words? 

Read back requirements 

Example: 
 

G: 9ADDD.CLEARED  TO  LAND. 
 

RUNWAY 28. WIND 280/6 KNOTS. REPORT RUNWAY VACATED. 
 

A: CLEARED TO LAND, RUNWAY 28. 
 

WILCO. 9ADDD. 
 

G: 9ADDD CORRECT.
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6 Translate the messages: 

 

 

 

A 
 

P: Canadair 221. Overhead Brad at 300 feet.  Commencing mission. 
 

T: Canadair 221. Roger. Report mission completed. 
 

P: Canadair 221. Wilco. 
 

B 
 

A: 9ADDA PASSING 4000 feet, CLIMBING TO 8000 feet 
 

G: 9ADDA (ROGER) 
 

C 
 

A: REQUEST TOW (company name), (aircraft type) FROM (position) TO (position) 
 

G: TOW APPROVED VIA (route) 
 

G: HOLD POSITION 
 

G: STAND BY
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14. ICAO 
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15. Introduction to air communications 
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MATERIALS PROPERTIES USES 
METALS   

 
Aluminium 

 

 
Copper 

 
 

 
Brass (65% copper, 35% zinc) 

 

 
 
 
 
 

Mild steel (iron with 0.15% to 0.3% 
carbon) 

 
 
 

 
High carbon steel (iron with 0.7% to 

1.4% carbon) 

Light, soft, ductile, highly conductive, 
corrosion resistant 

 
Very malleable, tough and ductile, 

highly conductive, corrosion-resistant 
 
 

 
Very corrosion-resistant, casts well, 

easily machined. Can be work 
hardened. Good conductor 

 
 

 
High strength, ductile, tough, fairly 
malleable. Cannot be hardened and 
tempered. Low cost. Poor corrosion 

resistance. 

 
Hardest of the carbon steels but less 

ductile and malleable. Can be 
hardened and tempered. 

Aircraft, engine components, foil, 
cooking utensils 

 
Electric wiring, PCBs, tubing 

 
 
 

 
Valves, taps castings, ship fittings, 

electrical contacts 
 
 
 

 
General purpose 

 

 
 
 
 
 

Cutting tools such as drills, files, saws 

THERMOPLASTICS   
 

ABS 
 
 
 

 
Acrylic 

 
 
 

 
Nylon 

 
High impact strength and toughness, 
scratch-resistant, light and durable. 

 

 
Stiff, hard, very durable, clear. Can be 
polished easily. Can be formed easily. 

 
 

 
Hard, tough, wear-resistant, self- 

lubricating 

 
Safety helmets, car components, 

telephones, and kitchenware. 
 

 
Aircraft canopies, baths, double 

glazing. 
 
 

 
Bearings, gears, castings for power 

tools 

THERMOSETTING PLASTICS   
 

Epoxy resin 
 
 

 
Polyester resin 

 
 

 
Urea formaldehyde 

High strength when reinforced, good 
chemical and wear resistance. 

 

 
Stiff, hard, brittle. Good chemical and 

heat resistance. 

 
Stiff, hard, strong, brittle, heat- 
resistant and a good electrical 

insulator 

Adhesives, encapsulation of electronic 
components. Moulding, boat 

and car bodies. 

 
Electrical fittings, adhesives 

 

 

16. Engineering materials 
 

1. Scan the table which follows to find a material which is: 
1.          soft 
2.          ductile 
3.          malleable 
4.          tough 
5.          scratch-resistant 
6.          conductive and malleable 
7.          durable and hard 
8.          stiff and brittle 
9.          ductile and corrosion-resistant 
10.        heat-resistant and chemical-resistant 
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A B C 

 
1.   An alloy 
2.   A thermoplastic 
3.   Mild steel 
4.   A conductor 
5.   An insulator 
6.   High carbon steel 
7.   Brass 
8.   A thermosetting plastic 

 
 

 
a metal 

 
a material 

an alloy 

 
allows heat or current to flow easily. 
remains rigid at high temperatures. 
does not allow heat or current to flow easily. 
contains iron and0.7% to 1.4% carbon. 
becomes plastic when heated. 
contains iron and 0.15% to 0.3% carbon. 
formed by mixing other metals and elements. 
consists of copper and zinc. 

 

 

2. Scan the table to find: 
 

1.          A metal used to make aircraft. 
2.           Plastics used for adhesives. 
3.          Steel which can be hardened. 
4.          An alloy suitable for castings. 
5.          A plastic with very low friction. 
6.          A material suitable for safety helmets. 
7.          A metal suitable for a salt-water environment. 
8.          A metal for general construction use but which should be protected from corrosion. 
9.          A plastic for car bodies. 
10.        The metal used for the conductors in printed circuit boards. 

 
3. Use the table on the previous page to make definitions of the materials in column A. Choose the 
correct information in columns B and C to describe the materials in column A. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Add this extra information to the following text about plastics. 

 
1.          Plastics can be moulded into plates, car components, and medical aids. 
2.          Thermoplastics soften when heated again and again. 
3.          Thermosetting plastics set hard and do not alter if heated again. 
4.          ABS is used for safety helmets 
5.          Nylon is self-lubricating. 
6.          Nylon is used for motorized drives in cameras. 
7.          Acrylic is a clear thermoplastic. 
8.          Acrylic is used for aircraft canopies and double glazing. 
9.          Polyester resin is used for boat and car bodies. 
10.        Polyester resin is hard and has good chemical and heat resistance. 

 
Plastics are synthetic materials. They can be softened and moulded into useful articles. They have 
many applications in engineering. There are two types of plastics: thermoplastics and thermosetting 
plastics. 

 
ABS is a thermoplastic which is tough and durable. Because it has high impact strength, it has 
applications where sudden loads may occur. 

 
Nylon is a hard, tough thermoplastic. It is used where silent, low-friction operation is required. 

Acrylic can be formed in several ways. It is hard, durable, and has many uses. 

Polyester resin is a thermosetting plastic used for castings. It has a number of useful properties.
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17. Materials and properties 
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18. Bright ideas 
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19. An amazing material 
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20. Aluminium 
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21. Working with Alclad 
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22. Production lines 
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23. Design specifications 
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24. Assembly 
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25. Review 
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26. Lasers 
 

The word LASER is an acronym of the words: light amplification by stimulated emission of radiation. The 

theory of the laser was first described in 1958, but the first working laser was not developed until 1960. 

Lasers are  devices which amplify light and produce  beams of  light which are very intense, 

directional and pure in colour. The first laser was a single crystal of ruby. Ruby lasers are still used, but 

gas lasers, semiconductor lasers, and liquid lasers have also been developed. 

 

For a  laser to work, an energy source outside the laser must supply enough energy to the  laser 

material to bring all the atoms to an excited state. This process is called „pumping". An electron in an 

excited state emits a photon of specific frequency upon returning to ground state. In a laser, atoms 

which have been excited are triggered into the ground state by light of resonant frequency. That way  

they simultaneously emit identical-frequency photons  in a  cascade  known  as the laser beam. 

 

When lasers were invented, some people thought they could be used as "death rays". In the 1980s, the 

United States experimented with lasers as a defence against nuclear missiles. Nowadays, they are used  

to identify targets. But apart from military uses, they have many applications in engineering, 

communications, medicine and the arts. 

 

Lasers have found their greatest use in industry. Since powerful laser beams can be  focused  on a 

very small area, they can heat, melt or vaporize material in a very precise way. They can be used for 

drilling diamonds, cutting complex shapes in materials from plastics to  steel, for  spot welding and 

for  surfacing techniques, such as hardening aircraft engine turbine  blades. Laser beams  can also 

be used  to  measure and align structures. 

 

Lasers are ideal for communications in space. Laser  light can carry  many more information channels 

than microwaves because  of its high frequency. In addition, it can travel long distances without losing 

signal strength. Probably the most spectacular  trial has been the transmitting of a laser signal 

239000 miles through space  to the Surveyor 7 spacecraft on the moon. One disadvantage of laser 

communications, however, is that clouds, rain or fog can prevent reception. 

 

Lasers can also be used for information recording and reading.           In medicine, laser beams can 
treat damaged tissue  in a fraction of a  second without harming healthy tissue. They can be used 
in very precise eye operations.           In the arts, lasers can provide fantastic  displays of  light, 
which often  accompany pop concerts today. 

 
1. Answer these questions. 

 

1. Where does the name Laser come from? 

2. How does a laser work? 

3. How does laser light differ from normal light? 

4. How are the atoms and molecules of certain gases, liquids or crystals excited to higher energy levels? 

5. What happens when these atoms and molecules begin to return to unexcited state? 

6. What are the main characteristics of the laser beam? 

7. In which fields have lasers recently been applied? 

8. How are laser beams applied in communications? 

9. What is the special application of lasers in medicine?
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2. Paraphrase and translate: 

 

 

 

 

amplify -      

acronym -    

beam -     

photon -      

ground state -     

to trigger     

vaporize -      

spot welding -     

surfacing techniques -      

align -      

tissue -      

fraction -     

trial -    
 

 

3. Complete the table: 
 

Military Engineering Communications Medicine Arts 
 drilling diamonds 

 
cutting complex 

shapes 

   
 

Information 
recording and 

reading 

testing damaged 
tissue 

 
   

   

 
4. Complete the following summary of the text with the correct verb form. 

 

 

The word LASER                         (come) from the first letters of the phrase ‘Light Amplification by 

Stimulation of Radiation’ and this also                        (describes) how the laser                       (work). The 

light from the laser                        (differ) from normal light in that it                       (consist) of only one 

wavelength                        (emit) in only one direction in the form of a narrow beam. The concentrated 

energy from such a beam                       (can)                       (make; pass.) very great. By means of 

modern technology lasers                                (make; pass.) ready for use in various fields such as 

medicine, metallurgy, photography, communications and many others. 
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27. CNC machine tools 
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MACHINE TOOL 
 

A machine tool is a machine for shaping or machining metal or other rigid materials, usually by 

cutting, boring, grinding, shearing or other forms of deformation. Machine tools employ some sort of 

tool that does the cutting or shaping. All machine tools have some means of constraining the 

workpiece and provide a guided movement of the parts of the machine. Thus the relative movement 

between the workpiece and the cutting tool (which is called the toolpath) is controlled or 

constrained by the  machine to at least some extent, rather than being entirely "offhand" or 

"freehand". 

 
The precise definition of the term machine tool varies among users. It is safe to say that all machine 

tools are "machines that help people to make things"; although not all factory machines are machine 

tools. Today machine tools are typically powered other than by human muscle (e.g., electrically, 

hydraulically, or via line shaft), used to make manufactured parts (components) in various ways that 

include cutting or certain other kinds of deformation. 

 

 
 

NUMERICAL CONTROL 
 

Numerical control (NC) refers to the automation of machine tools that are operated by abstractly 

programmed commands encoded on a storage medium, as opposed to controlled manually via 

handwheels or levers, or mechanically automated via cams alone. The first NC machines were built in 

the 1940s and 1950s, based on existing tools that were modified with motors that moved the 

controls to follow points fed into the system on punched tape. These early servomechanisms were 

rapidly augmented with analog and digital computers, creating the modern computer numerical 

control (CNC) machine tools that have revolutionized the machining processes. 

 
In modern CNC systems, end-to-end component design is highly automated using computer-aided 

design (CAD) and computer-aided manufacturing (CAM) programs. The programs produce a 

computer file that is interpreted to extract the commands needed to operate a particular machine 

via a postprocessor, and then loaded into the CNC machines for production. Since any particular 

component might require the use of a number of different tools-drills, saws, etc., modern machines 

often combine multiple tools into a single "cell". In other cases, a number of different machines are 

used with an external controller and human or robotic operators that move the component from 

machine to machine. In either case, the complex series of steps needed to produce any part is highly 

automated and produces a part that closely matches the original CAD design. 
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28. Hand tools vs power tools 
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29. Modern lathes 
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30. Sales pitch 
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