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Introduction.

No other achievement of this century has affected the lives of the world's people so  profoundly as aviation. It has shattered man's concept of the relationship between time and distance, it has caused people to re-evaluate their social traditions, cultural structures, economic principles and business practices.

Aviation has pulled the world closer together. The horizons which appeared so dark and fearful to the seamen who sailed with Columbus are passed over in some minutes in a modern aeroplane.

The aeroplane has become such a part of the world scene that it would be unthinkable to wake up and find it gone. We set standards for time and distance with it. It has helped to shape our manners, tastes in food, art and literature, it has developed our appetite for travel.

The student of today is caught in the mid-revolution of the Air Age, in its final stages between promise and fulfillment. And it is the student of today who is confronted with a world in which all parts are acessible to him in a matter of hours.

Relatively few of today's students will design, construct and operate supersonic or hypersonic aircraft; relatively few others will expand further the scientific and technological horizons. But all will have to cope with the implications of these advances. Until we know and understand the broad field of aviation, its present position, its possibilities, its needs and its problems, we'll never realize the full benefits that the aeroplane is capable of providing.

The History of Aviation.

From earliest times man dreamed of flying like birds, and there are many stories of his attempts. One of the oldest stories from mythology tells of Icarus flying so high that the Sun melted the wax that held together his wings causing him to fall to the earth.

Man didn't understand the intricate work of a bird's wing.

Man's first successful flying vehicle was lighter-than-air craft, the hot-air balloon. It got its start when the Montgolfier brothers sent aloft a sheep, a rooster and a duck. Man himself left the ground for the first time in 1783 when Pilatre de Rozier flew in a Montgolfier balloon during 4.5 minutes.

However, soon it became evident that the balloons was at the mercy of the winds. If the balloonist could find an altitude at which the wind was travelling in the direction he wished to go, fine.

If not, he might find himself heading for England when his destination was the South of France.

In 1937 the great English pioneer of flight, Ceorge Ceyley, designed an airship which contained steam-driven propellers for steering and propulsion.

The Germans, however, were the first to discover a use for this airship. In 1874 Ferdinand von Zeppelin started to design military aircraft. He use a rigid metal 
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framework to build a flying ship, not simply an extension of the balloon. The Zeppelin airships were the most highly regarded aircraft in the air as bombers in war and as airliners in peace.

Sir George Cayley, who studied the force aftecting flight, became aware that the kite was the key to heavier-than-air flying. So, he mounted a kite-wing on 1.5 meter long fuselage and attached a special tail unit to the rear that could control the direction of flight. This was the first successful model airplane. Cayley flew it successfully in 1804.

Otto Lilienthal (19th century) proved that human flight in heavier-than-air craft was possible. Before his glider crashed and fatally injured him in 1896, Lilienthat had made more than 2,000 flights.

The first officially observed European flight was made in 1906 by Alberto Santos-Dumont in his biplane.

By making a flight across the English Channel on July 25, 1909, Louis Bleriot concentrated world attention on the future potential of the aeroplane.

The first four-engine airplane to fly was the Russian Knight biplane designed, built and flown by Igor Sikorsky in 1913.

In 1927 Charles Lindberg crossed the Atlantic (the New York to Paris flight) in a monoplane which had only one 220 horse-power engine.

The Boeing 247, build in 1933, was the first of the modern, all-metal, single-wing airliners. It could ten passengers and could cross the USA in less than twenty hours.

Soon the Boeing 247 was replaced by a new monoplane airliner introduced by the Douglas Company. The DC-1 was the proto-type, and DC-2 and DC-3 followed shortly after. The performance of the DC-3 airplanes was so good that 30 years after their first flight in 1935 they outnubbered any other type of aircraft in world-wide serveice.

Although toy helicopters are almost as old as kites, it was only in 1907 that this principle was applied to a full-size man-carrying aircraft in France. Thirty years passed before a helicopter was produced. It was Igor Sikorsky who built the first practical helicopter.

The first vertical take-off and landing (VTOL) research machine was produced by Rolle-Royce in 1954. Many VTOL aircraft have been developed since.

The development of jet propulsion is considered to be the greatest advance in aviation. It was in 1939 that the world's first jet plane (built by the Germans) was flown.

In 1941 the first British jet was flown.

In 1942 America's first jet plane flew.

Less than four years after World War II Great Britain flew the Havilland Comet, powered by turbojets and the Viscount, powered by four turboprops.
America’s Boeing 707 and Douglas DC-8 aeroplanes soon began transporting passengers across the Atlantic.
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Mass travel became so popular that aircraft designers increased the size of many passenger planes, and even larger ones are being planned. At present up to 490 passengers can ride in the Boeing 747s. Other wide-body aircraft include DC-10 and the Lockheed 1011. The aircraft industries of Britain and France have produced a supersonic airliner capable of speed up to 1450 mph (Concorde).

In our country the first name to be mentioned in connection with the development of aviation is Nickolai Yegorovich Zhukovsky who was interested in the problem of flying long before the appearance of the first aeroplanes. He also paid great attention to the construction of dirigible balloons. Zhukovsky’s works on aviation laid the foundation for the development of aeronautics and aircraft engineering in our country.

The first Russian aeroplane, which rose into the air in 1883, was build by Alexander Fyodorovich Mozhaisky.

After the October Revolution our country had only a few hundred old aeroplanes mostly of foreign production.

In 1923-1925 the Soviet aircraft industry became a branch of the national economy.

At the beginning of the Civil War in Spain the I-15 and I-16 fighters fought Messerschmitts.

In the spring of 1940 our Air Force received the Yak-1, MIG-3, LaGG-3, Pe-3 and Il-2 planes. But still by the outbreak of the Second World War there were only few of them in the Soviet Armed Forces.
Aviation was in need of powerful engines. It was then that the idea of a modern jet engine appeared and such an engine was constructed in our country just before the beginning of the Great Patriotic War.

After the War the well-know jet planes MIG-15, MIG-17, Yak-25, Il-28 and Tu-16 with Soviet-made engines were in serial production in the fifties.
The first Soviet turbojet liner, the Tu-104 began its regular flights in 1956.

The Tu-104 was succeeded by the turboprop planes Il-18, An-10 and Tu-114.
In 1962 Aeroflot got the Tu-124 turbojet and the An-24 turboprop planes.

In the 60`s the designing bureaus began producing jet passenger planes of the second generation: the Tu-134 and Il-62 turbojets. They have been in service on Aeroflot since 1967.

Then came the Tu-154 which combined the speed of the Tu-104, the range of Il-18, the take-off and landing characteristics of the An-10.

All  these are subsonic planes.

The first helicopters began to appear in our country soon after the Great Patriotic War. The Mi-1 was designed in 1949, first flown in 1950. It was followed by the Mi-4 (1958). In 1959 the Mi-6 heavy helicopter rose in the air. From the Mi-6 helicopter the Mi-10 and Mi-10k flying crane helicopters have been evolved.
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Turbine-powered successors to the Mi-1 and Mi-4 were the Mi-2 and Mi-8 helicopters.

In the 1950`s the Ka-15 and Ka-18 helicopters were designed and produced.

Flight Instruments.

The Altimeter.

The altimeter measures the height of the aircraft above a given level. It's the only instrument that gives altitude information, so it is considered one of the most important instruments in the aircraft. To use the altimeter effectively, the pilot must thoroughly understand its principle of operation and the effect of barometric pressure and temperature on the altimeter.

Altitude is vertical distance above some point or level used as a reference. There may be as many kinds of altitude as there are reference levels from which to measure. Pilots are usually concerned with five types of altitudes:

Absolute Altitude – the altitude of an aircraft above the surface of the terrain.

Indicated  Altitude – the  altitude taken directly, from the altimeter it is set to the current altimeter setting.

Pressure  Altitude – the  altitude taken from the altimeter when the altimeter setting window is adjusted to 29,92 Hg.

True Altitude  - the true height of the aircraft above sea level, the actual  altitude. Airport, terrain and obstacle elevations found on charts and maps are true altitudes.

Density  Altitude – pressure  altitude corrected for nonstandard temperature variations. (An important altitude, since it is directly related to the aircraft's takeoff and climb performance).

Vertical Speed Indicator.

It shows whether the aircraft is climbing, descending, or in level flight. The rate of climb or descent is indicated in feet per minute. If properly calibrated, this indicator registers zero in level flight.

The Airspeed Indicator.

This instrument measure and shows the difference between impact pressure (pitot) and static pressure (undisturbed atmospheric pressure at flight level). These two pressures will be equal when the aircraft is parked on the ground in calm air. When the aircraft moves through the air, the pressure on the pitot line becomes greater than the pressure in the static lines. This difference in pressure is registered by the airspeed pointer on the face of the instrument, which is calibrated to give airspeed in miles per hour, or knots, or both.
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Magnetic Compass
The magnetic compass is a simple instument whose basic component consists of two magnetized steel needles mounted on the float, around which is mounted the compass card.

If the pilot thoroughly understands the errors and characteristics of the magnetic compass, that instrument can become his most reliable means of determining heading.

Gyroscopic Instruments.

The following flight instruments contain gyroscopes:

1) Turn and Slip Indicator.

It is used for controlling an aircraft without visual reference to the ground or horizon. Since the turn and slip indicator is one of the most reliable flight intruments used for recovery from unusual attitudes, the pilot should understand and learn to interpret its indications.

2) The Heading Indicator.

It is designed to facilitate the use of the magnetic compass. The heading indicator is not affected by the forces that make the magnetic compass difficult to interpret.

3) The Altitude Indicator.

It is the only instrument that gives a picture of the altitude of the real aircraft; it gives an instantaneous indication of even the smallest changes in altitude; it's very reliable, if properly maintained. Its indications are very close approximations of the actual altitude of the aircraft itself.

Aircraft Performance.

All aeroplanes are designed for certain limit loads.

Three kinds of weight must be considered in the loading of every aircraft:

Empty Weight – the weight of the basic aeroplane (the structure, the powerplant, and the fixed equipment, all fixed ballast, the unusable fuel supply, undrainable oil, and hydraulic fluid.

Useful Load (Payload) – the weight of passengers, pilot, baggage, useble oil, and drainable oil.

Gross Weight – the empty weight plus the useful load at takeoff. When an aeroplane is carrying the maximum load for which it is certificated, the takeoff weight is called the maximum allowable gross weight.

Though an aeroplane is certificated for a specific maximum gross weight, it will 
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not safely take off with this load under all conditions. Such factors as high elevations, high temperatures and high humidity (that affect takeoff and climb performances) may require the «off  loading» of fuel, passengers, or baggage. Other factors to be considered are runway surface, runway length, and the presence of obstracles.

Detailed information concerning aeroplane weight may be found in a pilot's weight book.

There are several factors that affect takeoff distance:

1) Pressure Altitude.

Generally, the higher the pressure altitude, the longer the takeoff distance required.

2) Temperature.

Generally, the higher the temperature, the longer the take off distance required.

3) Humidity.

An aeroplane will require a longer takeoff ground run when the air is saturated with moisture than under similar conditions in dry air.

4) Gross weight.

Takeoff distances vary with gross weights. Under certain conditions – high density altitude, short runways, ets. - it might become necessary to «off  load» part of the useful load to obtain a takeoff margin of safety.

5) Runway Surface.

Long grass, sand, mud or deep snow can double takeoff distances.

6) Ground Effect.

An aeroplane can take off, and while in ground effect, establish a climb angle and/or rate that cannot be maintained once an aeroplane reaches at altitude where ground effect can no longer influence performance. Conversely, on a landing, ground effect may produce «floating» and result in over-shooting, particularly at fast approach speeds.

Some aeropanes require the use of partial flaps for best takeoff performances.

Factors similar to those affecting takeoff distance also affect landing distances, although generally to a lesser extent.

Aviation Weather.

To avoid hazardous flight conditions it's necessary to have a fundamental knowledge of the atmosphere and weather behaviour.

The meteorologist can only predict the weather conditions, the pilot must decide whether his particular flight may be hazardous, considering his type of aircraft and equipment, his own flying , experience, and physical limitations.
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For flight purposes, the atmosphere is divided into two layers: the upper layer, where temperature remains practically constant, is the stratosphere, the lower layer, where the temperature changes, is the troposphere.

As we fly upward in the atmosphere, we not only become colder but we also find that the air is thinner.

The atmosphere is composed of gases – about four-fifths nitrogen and one-fifth oxygen, with approximately one percent of various other gases mixed in. Oxygen is essential to human life. At 18.000 ft, with only half the normal atmospheric pressure, we would be breathing only half the normal amount of oxygen and many of us wouid became unconscious. To overcome these unfavourable conditions at high altitudes, when flying high in the atmosphere, pilots use oxygen-breathing equipment and wear heavy clothes, often electrically heated or fly in sealed cabins in which temperature, pressure and oxygen content can be maintained within proper range.

Since the rate of decrease in atmospheric pressure is fairly constant in the lower layers of the atmosphere, the approximate altitude can be determined by finding the difference between pressure at sea level and pressure at the given altitude.

An altitude increases, pressure diminishes. This decrease in pressure has a profound effect on flight.

For ordinary flights, the most noticeable effect of a  decrease in pressure due to an altitude increase becomes evident in takeoffs, rates of climb, and landings. The purpose of the takeoff run is to gain enough speed to get lift from the passage of air over the wings. If the air is thin, more speed is required to obtain enough lift for takeoff-hence a longer ground run. It is also true that the engine is less efficient in thin air, and the thrust of the propeller is less effective.

Atmospheric pressure not only varies with altitude, it also varies with temperature. When air is heated, it expands and therefore has less density. This decrease in density has a profound effect on flight. Since an increase in temperature makes the air less dense, the takeoff will be longer, the rate of climb slower, and the landing speed faster on a hot than on a cold day. Thus, an increase in temperature has the same effect as an increase in altitude.

Assuming that temperature and pressure remain the same, the air density varies with humidity: as humidity increases, the air density decreases and vice versa.

The higher the temperature, the greater the moisture – carrying ability of the air.

When all three conditions (high aititude, high temperature, and high humidity) are present, the problem is aggravated. Therefore, beware of them and take the necessary precautions to make sure the runway is long enough for a takeoff.

Pressure and temperature changes produce vertical movement of ascending and descending currents and horizontal flow known as «wind». They both affect the flight of the aircraft in takeoff, landing, climbing, speed, and direction; they also bring about changes in weather.

Aviation weather reports and forecasts are displayed at meteorological service 
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stations. The greater part of these reports and forecasts are available at Flight Information Centres.

Physiology of Flight

Physiological factors of flight are:

1)Fatique

It generally slows reaction time and causes foolish errors due to inattention. Insufficient rest and loss of sleep, the pressure of businees, family problems can be important contributing factors.

2) Hypoxia

It is a lack of sufficient oxygen to keep the brain and body functioning properly. In addition to progressively insufficient oxygen at higher altitudes, alcohol, smoking and various drugs decrease the brain’s tolerance to hypoxia. One’s body has no built-in alarm system to let you know when you aren’t getting enough oxygen.

A major early symptom of hypoxia is an increased sense of well-being referred to as euphoria). This leads to slow reactions, impaired thinking ability, unusual fatique, and dull headache feeling. The symptoms are most marked at altitudes starting above ten thousand feet.

3) Hyperventlation

It’s a disturbance of respiration that may occur as a result of emotional tension or anxiety. Breathing rate may increse. The most common symptoms of hyperventilation are: dizziness, hot and cold sensations, tingling of the hands, legs and feet, nausea, sleepiness and finally unconsciousness.

4) Alcohol

An excellent rule is to allow twenty-four hours between the last drink and takeoff time. Even small amounts of alcohol can adversely affect judgement and decision-making abilities.

5) Drugs

Taking medicine in any form when you are flying can be very hazardous. Even simple remedies and drugs such as aspirin, cough mixtures, tranquilizers and  appetite suppressors may seriously impair the judgement and coordination needed while flying. The safest rule is to take no medicine while flying, exept on the advice of an aviation medical examiner.

6) Carbon Monoxide

It’s a colourless, odorless, testless product of an internal combustion engine and is also present in exhaust fumes. So, if you have to use the heater, be wary if you smell exhaust fumes.

7) Vision
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On the ground or in the air a number of factors such as hypoxia, carbon monoxide, alcohol, drugs, fatique, or even bright sunlight can affect your vision. In the air these effects are critical.

8) Middle Ear Dicomfort or Pain

Certain persons have difficulty balancing the air loads on the air drum while descending. If this trouble occurs during descent, try swallowing, yawning, or holding the nose and moutn shut and forcible exhaling.

Thus, just as aircraft are required to undergo regular checks and maintenance, pilots are also required to undergo regular medical examinations to ensure their fitness to fly. Pilots do not have to be superman to fly. Many defects can be compensated for, as, for example, wearing glasses for visual defects.

To ignore the pilot in preflight planning would be as senseless as failing to inspect the control surfaces or any other vital part of the machine. The pilot himself has the sole responsibility for determining his reliability before entering the cockpit for flight.

Ilushin Il-62

It is a long-range airliner with four turbofan engines mounted in horizontal pairs on each side of the rear fuselage. It accomodates up to 186 passengers and was designed to fly on range equivalent to Moscow-New York with more than 150 passengers and reserve fuel.

The first flight of the Il-62 took place in January 1963. Aeroflot introduced the Il-62 on to its Moscow-Montreal service, on 15 September 1967.

The Il-62’s automatic flight control system is capable of taking over from a height of 200 m after take-off to a similar height during the landing approach. It can maintain a predetermined cruising height, and can follow automatically a programmed track under command of the navigation computer.

The Il-62 is designed for an airframe service life of 25000-30000 flighing hours, including 7000-8000 take-offs and landings.

The airplane has an automatically controlled fuel system. Each engine has its own independent fuel system, with cross-feed. The total fuel capacity is 100 000 litres.

The Il-62 has a crew consisting of two pilots, a navigator, radio operator and flight engineer.

There are 72 seats in the forward cabin and 114 in the rear cabin, all six-abreast. Passenger doors are forward of the front cabin and between cabins on the port side.

Two pressurised baggage and freight compartments are under the cabin door, forward and aft of the wing.

Air-conditioning and the pressurisation system maintain sea level conlitions up to 7000 m.

Standard avionics include a two-channel autopilot, navigation computer air data system, radio altimeter and weather radar.

The Il-62M possesses an emergency hydraulic systems, powered by an electric motor, for nosewheel streering, main-wheel extention and spoiler control.
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The Il-62 is a developed version of the Il-62, with no dimensional changes to the airframe. It is fitted with more powerful turbofans, with clamshell thrust reversers offering a lower approach speed and improved airflow over the rear of the nacelles.

Additional emergency and rescue equipment is installed on the Il-62M. Unlike Il-62, it has a containerised baggage and freight system, with mechanised loading and unloading.

Diamensions & Performance

Power Plant: 4*103 kN

Wing Span: 43.2 m

Length of Fuselage: 49 m

Length Overall: 53.12 m

Height Overall: 12.35 m

Main cabins height: 2.1 m

Main cabins width: 3.49 m

Wings, gross: 279.6 m2

Max. Payload: 23 000 kg

Max. Fuel: 83 325 kg

Max. T-O Weight: 16 200 kg

Max. Landing Weight: 105 00 kg

Normal cruising speed: 820-900 km/h

Landing Speed: 220-240 km/h

Field lenght for take-off & landing: 3250 m; 2800 m

Range with max.payload: 6700 km

Range with max.fuel: 9200 km

Tupolev Tu-154

It is a three-engined long/medium range jet aircraft, designed for operation on routs of a 500 to 4000 km range and from relatively short take-off and landing runways.

The crew consists of two pilots and a flight engineer. The basic passenger versions are for a total of 167, 158, 152, 146 and 128 passengers. The 167-seat high-density version differs in having one more row of six seats in the forward cabin and reduced galley facilities. The tourist class version carry 146 passengers.

Seated in a spacious cabin the passengers can be conveyed to the destination at a cruising speed up to 950 km per hour. Low noise level in the passenger cabin and on the ground produced by the flying airliner are in compliance with the world standards.

There is also an all-cargo version.

Passenger doors are forward of the front cabin and between cabins on the port side, with emergency and service doors opposite. All four doors open outwards. There are four emergency exits, two over the wing on each side, two pressurized baggage holds under the main cabin door and a provision for mechanized loading and unloading the baggage and freight in containers.

Avionics and equipment include a standard automatic flight control system, automatic navigation on preprogrammed route under control of navigational computer 
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with en-route checks by ground radio beacons or radar, and automatic approach by ILS to ICAO Category II standards. Safety equipment includes four inflatable life-rafts, each for 26 persons.

Diamensions & Performance

Power Plant: 3*93.2 kN

Wing Span: 37.55 m

Length Overall: 47.9 m

Diameter of fuselage: 3.8 m

Height Overall: 11.4 m

Main Cabins Height: 2.02 m

Main Cabins max. width: 3.58 m

Wings, gross: 201.45 m2

Max. Payload: 20 000 kg

Max. Fuel: 33 150 kg

Max. T-O Weight: 90 000 kg

Max. Landing Weight: 80 000 kg

Approach speed: 235 km/h

Field lenght for take-off & landing: 2800 m; 2060 m

Tupolev Tu-134 A

It is a twin-turbofan short/medium range trasport aircraft.

The crew consists of two pilots, a navigator and two stewardresses.

The front cabin seats 48 passengers, four-abreast with tables between front two rows. There is a galley on the starboard side and a baggage compartmenton the port side immediately aft of the flight deck, two toilets at the rear and a large baggage and freight compartment aft, in line with the engines. The passenger door is on the port sode, forward of the front cabin. There are two service doors and two emergency exits on each side over the wing. The crew cabin and canopy observation panel are de-iced by an electric heater and hot air.

The Tu-134A has an air-conditioning system, fed with bleed air from engine compressors.

Avionics and equipment: two radio compasses, a communication radio, two transceivers, a radio altimeter, two VOR/ILS, two transponders and a weather radar.

Diamensions & Performance

Power Plant: 2*66.7 kN

Wing Span: 29 m

Length Overall: 37.05 m

Diameter of Fuselage: 2.9 m

Length of Fuselage: 33.17 m

Height Overall: 9.14 m
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Max. Cabins height: 1.96 m

Main Cabins max. width: 2.71 m

Wings, gross: 127.3 m2

Max. Payload: 8200 kg

Max. Fuel: 14 400 kg

Max. T-O Weight: 47 000 kg

Max. Landing Weight: 43 000 kg

Normal cruising speed: 750-850 km/h

Field lenght for take-off & landing: 2400 m; 2200 m

Range with max.payload: 1800 km

Yakovlev Yak-40

This three-turbofan short-haul jet transport made its first passenger flight in Aeroflot service on 30 September 1968.

The crew of the Yak-40 comprises two pilots sitting side by side on the flight deck, on adjustable seats, with dual controls. The plane is supplied with an automatically-actuated electrical windscreen de-icing system. The main cabin normally houses 27 passengers in three-abreast rows, with two-chair units on the standard side  of the aisle. Each seet has its individual ventilator. The rack for hand baggage is on the starboard side of the cabin ceiling. The cloakroom, buffet, baggage compartment and toilet are aft of the main cabin. Seats for stewards are against the rear face of the partition separating the cabin from rear compartments, on the port side.

Standard equipment includes full blind-flying instrumentation, two radio communications installations, an automatic radio compass, VOR/ILS system, radio altimeter, weather radar, flight director system, autopilot, artificial horizon and gyrocompass, permitting an automatic approach to ICAO Category II standards.

Diamensions & Performance

Power Plant: 3*14.7 kN

Wing Span: 25 m

Length Overall: 20.36 m

Diameter of Fuselage: 2.4 m

Length of Fuselage: 17 m

Height Overall: 6.5 m

Main Cabins Height: 1.85 m

Main Cabins max. width: 2.15 m

Wings, gross: 70 m2

Max. Payload: 2720 kg

Max. Fuel: 2125 kg

Max. T-O Weight: 16 000 kg

Max cruising speed: 550 km/h

Range with max.payload: 1800-1450 km

Range with max.fuel: 1800 km
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Airbus A-310

The world's airlines now are considering the replacement ' of outdated, low-comfort, fuel-inefficient and noisy narrow-body aircraft.

Both passenger and cargo traffic are continuing to grow. The expanding market shows requirements for both 200 and 250 seaters which also provide a large containerized-cargo capacity.

The twin-jet A-310 is able to carry substantial containerized-cargo and economically optimized for short-medium range. Keeping in mind that the aim is to extensively improve the existing A-300, there will be no problems in retaining a high and commonality between the A-310 the 1985 version of the A-300. These two models will be complementary. However, the payload of the A-310 will be different: 214 versus 251 seats and 14 containers instead of 20.

The A-310 fuselage section has been designed to accommodate eight passengers abreast and containers in pairs in the cargo hold. The fuselage section of the A-300 has boon kept for the A-310 because it is the most cost effective.

It was found that a wing completely tailored to the smaller capacity of the A-310 and using the latest technological developments produced the most efficient aircraft with the best fuel economy.

Two alternatives are possible: a large wing and small engine or a small wing and large engine. The wing design employed has a high aspect ratio, reducing the lift dependent drag, and a high relative thickness, providing a further weight reduction and a big tankage capacity.
The engines used represent advanced versions of well-proven basic engines, providing both fuel and weight reductions. Thrust ratings are matched to the new aircraft and allow a reduction of the high temperature working time thereby decreasing the maintenance cost.

The cabin of the A-310 can accommodate up to 255 passengers.

Two aisles are particularly convenient to embark and disembark the passengers.

An automatic flight control system, an auto throttle usable at any flight condition and incorporating specific protection devices, a speed reference system, an engine management computer, and integrated maintenance computers are already employed on the A-300. All this will be transferred to «he A-310 and similar systems will be introduced - but with 1985 technology. All these systems will be digital.

The A-310 flight deck is designed for a three man crew (or a two + one crew). All main indicators and controls are arranged for operations by the two pilots and a forward-seated flight engineer or possibly by only the two pilots.

She A-300 has a master warning system, which will also be transferred in digital mode to the A-310.
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The A-300 and A-310 are already advanced with respect to the automatic flight control system and maintenance aids.

Runway-strength requirements for the A-310 are low.

Thus, fuel efficient, low in expected maintenance costs; its large seating capacity will assure low direct operating costs.

At present, the A-310 is offered in one basic version (passenger) for short and medium aul operations, including transcontinental routes.

The first flight of the A-310 is scheduled for spring 1962: the entry into service for early 1983.

Dimensions & Performance
Power Plant: 2x233,5 kN

Wing span: 44,84 m

Length overall: 53,62 m

Diameter of fuselage: 5,64 m

Height overall: 16,53 m

Length of fuselage: 52,03 m

Main cabins height: 2,54 m

Main cabins max. width: 5,35 m

Wings, gross: 260 m2
Max. payload: 34 600 kg 

Max. fuel: 47 500 kg Max. T-0 weight: 150 000 kg

Max. Landing weight: 130 000 kg

Max. Cruising speed: 911 km/h

Approach speed: 243 km/h

Field length for take-off: 2750 m

Field length for landing: 1660 m

Range with max. payload: 4618 km

Range with max. fuel: 5930 km  

Airbus A320
The A320 entered airline service in April 1988 and rapidly established itself as the industry standard for passenger comfort and economy on short and medium-haul routes. Typically seating 150 passengers in two classes or up to 180 for low-cost operations, the 
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A320 has a range of up to 5,700km/3.000nm. The A320 is in widespread service on five continents, flying routes that range from short European commuter sectors, through European charter operations to coast-to-coast US flights.

The A320 Family profits from the unique benefits of Airbus operational commonality and capitalizing on the launch of the A318, Airbus has introduced a number of enhanced aircraft systems that improve the overall reliability and reduce maintenance and spares costs and that are now standard on all newly ordered A320 Family aircraft. Among these, the new generation of Cabin Intercommunication Data System which includes a graphic touch-screen for the Flight Attendant Panel facilitating programming and reducing training time as well as new Liquid Crystal Display screens in the cockpit that are lighter and clearer than cathode ray tubes but present the data in the same way to preserve cockpit commonality for pilots. Furthermore, several aircraft systems have been revised to drive down both maintenance and spares cost including the electrical generating system.

In addition, this family of aircraft provides operators with tremendous flexibility in (matching the right aircraft to specific route requirements through Airbus' Dynamic Capacity Management. All A320 Family aircraft share the Same Type Rating, allowing pilots to fly all of them after attending only one training course and enabling the same team of mechanics to maintain the aircraft. And with only minimal additional training pilots can transition from the single-aisles to larger long-range aircraft quickly and simply thanks to Airbus1 unique family concept and the exceptional degree of operational commonality.

Diamensions & Performance

Number Of Engines: Two

Powerplant type: CFM International CFM56-5-A1 turbofan

Max Power Rating: 104.5kN

Length: 37.57m

Height: 1 1.80m

Airbus A340

Offering the highest degree of passenger comfort and economy combined with operational flexibility, the A340 long range Family is the undoubted market leader in 
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the 295-380 seal categories and provides unmatchable market coverage over long to ultra-long range routes.

The A340-300 carries typically 295 passengers in three classes up to 13,700km/7,400nm. The A340-600 which entered service in July 2002, accommodates typically 380 passengers in three classes with a range of up to 14,640km/7,900nm while the ultra-long range, 313-seat, A340-500 can fly passengers up to 16,600km/9,000nm, operating the longest non-stop commercial routes in the world.

Airbus has achieved certification for the latest version of the long range A340-600, the 380 tonne variant from The European Aviation and Safety Agency (EASA). The new aircraft brings extended range, greater passenger capacity and overall substantially enhanced productivity for airlines. This concludes a successful four month lest campaign following the aircraft's first flight in November 2005.  Certification of the new variant of the ultra long-range A340-500 is due to take place in the beginning of 2007. These aircraft are equipped with the latest development of the Rolls-Royce Trent 500 engines and benefit from technologies developed for the A380, including new manufacturing technique such as laser beam welding. The first aircraft of this type will be delivered to Qatar Airways in summer 2006.

Greater passenger comfort is but one benefit of the A340 Family. These aircraft also offer tremendous operating efficiency that is further enhanced by the ability to generate cargo revenue thanks to their voluminous cargo holds. A340-600 customers also have the option to install a lower-deck area with toilets, galleys and crew rest facilities. Not only does this provide more amenities for passengers and crew, but significantly it frees up additional space for seats on the main deck, thus creating greater revenue potential for airlines.

The A340-500 and -600, maintain the Airbus leadership in technology and innovation through the use of advanced materials, systems and avionics. Many of these features are also incorporated into the A340-300 Enhanced. Technology-driven reductions in airframe maintenance costs apply across the A340 Family resulting in lighter aircraft and reduced fuel costs. In addition the A340-300 Enhanced benefits from reductions in engine maintenance cost. The CFM56-5C4/P engine delivers improved fuel efficiency whilst more than satisfying future noise and emission standards.

The advantages of Airbus A340 family operation are benefiting from Airbus exceptional system of operational commonality that can reduce training time and costs for pilots and maintenance teams; its four-engine configuration facilitates operational planning over shortened long and ultra-long range routes and offers airlines the ability to open up new routes. The benefit of four engines enables A340 aircraft to fly without restrictions over vast expanses of inhospitable areas such as mountains, deserts and Polar Regions.

In service with Air Canada, Emirates, Qatar Airways, Singapore Airlines and Thai Airways the A340-500, the world's longest-range aircraft, is flying the planet's longest commercial non-slop air routes, such as Singapore to Los Angeles, heralding a new era of air travel. The A340-600 has already attracted interest from Middle Last-based airlines in particular Qatar, Emirates and Etihad, as well as Lufthansa, Iberia and Virgin 
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Atlantic in Europe. Currently more than 700 A330/A340/A350. Family aircraft are in operation with almost SI) operators and there are more than 300 aircraft in Airbus’ substantial backlog of orders.

Diamensions & Performance

Number Of Engines: Four

Length: 75.30m (246ft 11 in)

Height: 17.30m (56ft 9in)

Wingspan: 63.45m (208ft 2in)

Wing Area: 439.4m2 (4,729 sq ft)

Airbus A380
The 555-seat A380, Due to enter service in 2006, is the most advanced, spacious and efficient airliner yet produced. Launched in December 2000, the aircraft which Airbus sees as the “flagship of 21st century” was designed in close collaboration with major airlines, airports and airworthiness authorities.

Combining the very latest technologies for materials, systems and industrial processes, the A380 meets the most stringent international certification requirements. It can carry 35 per cent more passengers than its closest rival and with far more floor space available, the A380 enables airlines to deliver unparalleled comfort in every class and more open space for passengers to stretch their legs.
The A380’s efficiency and advanced technology result in 15-20 per cent lower seat-mile costs. Its range is 10 per cent greater than that of other large aircraft.

Quit simply the A380 will provide passengers on major long-haul routes like London-Singapore and Los-Angeles-Sydney with a new way of flying.

With air travel expected to continue growing? The A380’s ability to carry more passengers will help to ease congestion by transporting people without additional aircraft movements. The aircraft’s significantly reduced noise and emissions levels will help to minimize its effects on the environment. Its new generation engines and advanced wing and undercarriage design mean the A380 will not only comply with today’s noise limits but will be significantly quieter than its rival, producing half as much noise on take-off.
The A380’s environmental friendliness goes beyond noise reductions. Its unprecedented level of composite materials and other lightweight materials reduce its weight, helping to make it a highly fuel-efficient aircraft – it burns 12 percent less fuel than its competitor, reducing exhaust emissions. Indeed, the A380 will be the first long-haul aircraft to consume less than three liters of fuel per passengers over 100 km, a rate comparable to an economical family car.
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While offering all the advantages of a completely new design, the A380 will extend the benefits of Airbus family operational commonality to the very large aircraft sector. Thanks to the same cockpit layout, procedures and handling characteristics, pilots will be able to make the transition to the A380 from other Airbus fly-by-wire aircraft with minimal additional training.
Airbus designed the A380 in collaboration with some 60 major airports, ensuring airport compatibility and a smooth entry into service. The A380 provides the most socially and economically responsible solution to growing air traffic and airport congestion. The alternative, a further increase in movements of existing aircraft, would not only require billions of dollars of investment by airport – in new runways, terminals and even airports – but would also contribute to greater congestion and a significantly increased impact on the environment. Airbus’ view has been confirmed, both through the already remarkable success of the A380 on the market. At the end of December, 13 customers had announced firm orders and commitments for total of 139 A380s, 17 freighter versions.
The A380 Family starts from a baseline passenger aircraft with a capacity of 555 passengers in tree classes, and a range of up to 15,000 km / 8,000 nm. The freight version, the A380F, will carry a payload of 150 tones (330,000 lbs) over 10,400 km / 5,600 nm. Stretched, shorter and extended range variants of the baseline version will become available as and when the market requires them. The A380 can be powered by Rolls-Royce Trent 900 engines or GP7200 engines from the Engine Alliance (a General Electric and Pratt & Whitney joint venture)
AN 124

For a time the massive An-124 held the mantle of the world's largest aircraft before the arrival of the An-225, a stretched six engine derivative. It is commonly used for oversize freight charters.

Developed primarily as a strategic military freighter (in which role it can carry missile units and main battle tanks), , the first prototype An-124 flew on December 26 1982. A second prototype, named Ruslan (after a Russian folk hero), made the type's first western public appearance at the Paris Airshow in June 1985, preceding the type's first commercial operations in January 1986. Since that time the An-124 has set a wide range of payload records, a recent achievement being the heaviest single load ever transported by air - a 124 tonne (273,400lb) powerplant generator and its associated weight spreading cradle, a total payload weight of 132.4 tonnes (291,940lb), set in late 1993.

Notable features include nose and tail cargo doors, 24 wheel undercarriage allowing operations from semi prepared strips, the ability to kneel to allow easier front loading, and flybywire control system.

The two major An-124 variants are the basic An-124 and similar Russian civil certificated An-124100. Various upgrades have been proposed, including the western 
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avionics equipped An-124100M built in prototype form but not flown, the three crew EFIS flight deck equipped An-124102 and the An-124FFF firebomber.

Numerous reengine studies have also been conducted, including using RollsRoyce RB211524Gs, General Electric CF680s (as the An-124130) and even Aviadvigatel NK93 propfans.

The An-225 Myria is based on the An-124 but features six (instead of four) D18T turbofans, a stretched fuselage and a 600 tonne (1,322,750lb) max takeoff weight. One was built intended as a transport for the Russian Buran Space Shuttle equivalent. First flight was in 1988.

An-225 Mriya

Antonov An-225 "Mriya" is the world's largest aircraft. When it was built, it surpassed any airliner built before by 50%. It was designed for the transportation of the Russian Space Shuttle "Buran" by the Antonov Design Bureau (HQ in Kiev, Ukraine), which already had built good and large cargo aircraft such as the Antonov An-124 "Ruslan". The basic configuration of the An-225 is the same as the An-124, except the An-225 is longer, has no rear camp/door assembly, and incorporates a 32-wheel landing gear system (two nose and fourteen main wheel bogies, seven per side, each with two wheels).

An-225 "Mriya" ("Mriya" is Ukrainian word for "dream) is also capable to transport other oversized objects/cargo. It is not a military aircraft, but it could find many military uses, because of the ability to transport cargo that no other aircraft is capable to.

The plane had the first flight in early 1988 and entered service in 1989. It's first flight took 75 minutes. After the cancellation of the Buran space program, the only An-225 built was stored in spring 1994, and it's engines were used for An-124s. In 2001 the aircraft was made airworthy again, and made it's new first flight on May 7. There were rumors that the European Space Agency had plans to launch the unmanned British HoTOL (Horizontal Take-Off and Landing) from the An-225, though these rumors appear to be unfounded. Although, some possibilities for deployment have already been found. Plenty of customers are to be found in the USA. According to Bruce Bird, Director of the Charter Division of Air Foyle, parts of rocket launchers like the Delta and Adas could be transported in the An-225. Lockheed's planned Venture Star could be transported on its back. Additionally the Mrija could serve as a launch platform for the X-34B. Furthermore big sections of aircraft could be transported in it The complete assembled fuselage of a Boeing 737 can be fitted in the hold.
A second An-225 was partly built but became stored before it was finished. Early 2002 Antonov was working again on this second aircraft to bring it to flying status. It is possible that more aircraft of the type will be built, depending on market demand.
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IL-76

The llyushin Il-76 (which has the NATO reporting name of Candid') was developed as a replacement for the turboprop powered Antonov An-12, mainly for military use.

Development under the design leadership of G V Novozhilov in the late 1960s resulted in the type's first flight on March 25 1971. Series production commenced in 1975 and the first examples entered Aeroflot service that year In the now classic military freighter configuration, the II-76 features a high mounted wing passing above the fuselage,     four engines, Ttail, rear loading ramp and freight doors.

The II-76 was also designed with short field performance in mind, operating from austere strips. To this end the II-76 features wide span triple slotted trailing edge flaps, upper surface spoilers and near full span leading edge slats for short field performance, while the aircraft rides on a total of 20 low pressure tyres, the front nose unit featuring four wheels, the main wheel bogies having two rows of four tyres each. Freight handling is largely mechanised, requiring only two freight handlers which can be carried as part of the standard crew complement of seven.

Civil versions developed from the basic II-76 include the II-76T with additional fuel; the II-76TD with increased takeoff and payload weights and D30KP2s which retain their power output to higher altitudes; and the II-76MP firefighter.

The stretched PS90 powered II-76MF, which first flew on August 1 1995, will be built in Tashkent. Stage 3 compliant, it is primarily intended for the Russian air force. llyushin also plans to build a CFM56 powered version of this aircraft.

Il-86

Russia's first widebody airliner, the Il-86 has endured a very chequered career. It has suffered from poor fuel economy, reports of failing to meet its design range, and has been produced in only relatively modest numbers.

Il-86 development was announced at the 1971 Paris Airshow. But a protracted development program followed and the first examples did not enter service until almost a decade later in late 1980. Antonov, Tupolev and Ilyushin were all asked to respond to Aeroflot's requirement for a widebody airliner, with llyushin's design proving successful.

The Il-86 initially was similar in configuration to the narrowbody Il-62, with four rear mounted turbofans and a Ttail. However the same problems that affects most Ttail designs such as poor low speed handling, plus the heavy structural weight needed to support the four engines caused a rethink, resulting in the adoption of a conventional tail and under wing mounted engine configuration.
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Although a conventional design, one unusual feature of the Il-86 is that - where airport aerobridges are not provided - passengers can board the aircraft via airstairs leading to a lower deck baggage stowage area, before climbing a fixed internal staircase to the main passenger cabin.
The Il-86 was first unveiled in prototype form in 1976. The first of two prototypes flew for the first time on December  22 1976, while the first production aircraft flew on October 24 1977. Airline service began in December 1980 (Aeroflot had previously hoped to have it in service in time for the 1980 Moscow Olympic Games). About 100 had been built when production ended in 1994.

Plans to equip the II-86 with CFM International CFM56 turbofans to dramatically improve fuel economy, range and reducing noise levels to within ICAO Stage 3 limits have been discussed at various times, but the cost of such an upgrade has so far has proved prohibitive.

Il-96
Medium range widebody airliner
Despite resembling the larger Il-86, the Il-96-300 is essentially a new design, incorporating a number of advanced technologies and new engines aimed at improving on the uncompetitive Il-86.

Development of Russia’s second widebody airliner began in the mid 1980s, resulting in the Il-96’s first flight on September 28 1988. Two other flying prototypes were build, as were two airframes to be used for static and ground testing. Commonality in some areas with the Il-86 allowed a 1200 flight hour certification program, resulting in Russian certification being awarded on December 29 1992. The Il-96-300 entered service with Aeroflot Russian International Airlines the following year.
The Il-96-300 is based on the older and larger Il-86, but it features a number of new technologies previously the exclusive domain of modern western built airliners. These include a triplex flybywire flight control system, a six screen EFIS flightdeck (however three flightcrew are retained, and not two as on most modern western designs), some composite construction (including the flaps and main deck floors), and winglets. The modern PS-90 turbofans are designed to comply with ICAO Stage 3 noise limits (something the Il-86 cannot conform to) and the Il-86’s unique lower deck airstair design was deleted.

Perhaps the Il-96-300’s greatest claim to fame though is that it forms the basis for the stretched and westernised (with Pratt & Whitney PW-2337s and Collins digital avionics) Il-96M and Il-96T, described separately.
Tu-204

The Tu 204-120 is an advanced aircraft design offering important benefits in the single-aisle medium-range 200-seat airliner market and also in cargo/package freight transportation. It incorporates the latest developments in aerodynamics, structural design, fly-by-wire avionics, ergonomic cockpit systems and high reliability engines.
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In the Tu 204-120, Sirocco Aerospace is integrating class-leading design, engineering and systems technologies from around the world into an aircraft, which translates into major financial benefits to operators and passengers comfort. The combination of significantly lower acquisition and operating costs will ensure that the Tu 204 provides all of the benefits of established western manufactured aircraft with many additional features and at the same time an unbeatable cost per (seat x mile) to airline customers. The Tu 204-120 is the first commercial aircraft to combine fully the best of the East and the best of the West. 3 first Tu 204-120 aircraft (2 passenger and 1 cargo) have been delivered in 1998-1999 to the Egyptian operator Cairo Aviation - "Air Cairo".7 more planes are to be delivered in 2000 with target 10-12 aircraft/year in 2001-2003. An "English cockpit" version of aircraft will be certified in 2000 year with full set of operation manuals in English.

Tu 204-120 An advanced aircraft from a proven family

· over 3000 Tupolev aircraft designed and manufactured

· 1000 Tupolev aircraft in operation today


· operators in more than 30 countries
· Tu 204-120 is the first Tupolev aircraft to be available with western engines and avionics. English language
cockpit and operational manuals
· Tu 204 aircraft is aimed to substitute an ageing Tu 154M aircraft

· In a family of Russian modern twin-engine middle-range Tu-204-120 aircraft successfully incorporate

advanced achievements in Russian and foreign aerospace technology, experience of the company's highly
qualified specialists in production of reliable and the best in Russia aeronautical engineering. Having high
fuel efficiency and high level of comfort as well as low price compared with foreign analogues Tu 204-120
aircraft is quite competitive and the most cost-effective airliner for air lines with a range of up to 6800 km.
Tu 204-120/120C aircraft are certified by AR IAC of the Russian Federation and meet international noise
level and toxic emission requirements.

 The Aviastar manufacturing facility at Ulyanovsk in the Volga Region of Russia is one of the newest and best equipped aircraft manufacturing facilities in the world. A major investment program has enabled Aviastar to acquire advanced equipment 
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including a completely automatic GEMCOR wing manufacturing plant which is one of the most advanced in the industry. The automated electrostatic paint facility is capable of handling the largest aircraft currently manufactured anywhere range of laboratory, testing and analytical equipment provides a most comprehensive capability for any aircraft manufacture. Extensive use is made of the most modern computer-driven design capability and computer-controlled manufacturing processes using dedicated software designed exclusively for this purpose. The partnership between Tupolev Design Bureau and Aviastar brings together undisputed world class aircraft design skills and the advanced total production capabilities of one of the largest aircraft manufacturing facilities in the world. Recently these two firms have united in a single enterprise: Joint Stock Company "Tupolev". This association will serve to further improvement of the product quality. In addition to this the highly skilled team of "Sirocco Aerospace International" technical experts provides 24-houres control of the aircraft assembly procedure. The same people participate in the acceptance of a newiy built Tu 204-120 aircraft from the "Aviastar" plant.

High-life-time structure of the aircraft is designed tor not less than 45.000 flying hours or 20.000 landings or 20 years of operation. Airframe of the aircraft has the enhanced anti-corrosion protection and the directed condensate drain system with the drain valves in the lower part of the fuselage. Painting of the aircraft is performed with the use of polyurethane enamels which provide efficient protection of the airframe against atmospheric effects.

Tu-334

Short-route 102-passenger aircraft is to replace aging Tu-134 fleet. General layout similar to elder predecessor, but Tu-334 features a high proportion of composite materials. The wing is downscaled one from Tu-204. Many other system are also borrowed from larger sibling. Even the cockpits are identical. Cabin comfort improved, noise level reduced (by half) and most important fuel consumption per passenger cut by half. Tu-334 programme started in 1986. First flight was originally scheduled for 1991.
Service entry was targeted for 1993, but economical disaster in the USSR/CIS delayed prototype flights for several years. Nevertheless, two airframes were built at the Tupolev works in Moscow. Transfer to the Zhukovsky flight test center was accomplished in 1993. Tu-334 was rolled out first time during MAKS-9S airshow (August 1995, but at that time the aircraft had few if any of its systems installed.

On June 16 1997 Rolls-Royce has signed with Russian manufacturer Tupolev to power its Tu-334-120 twin-engine regional jet with BR710-48 turbofan. BRR plans to deliver two 5800kg thrust BR710-48 engines to Tupolev at the beginning of 1998 for the mechanical adaption. Western avionics and engine control system installation is optional, but domestic three-channel digital controls with three-channel analog backup system is preferable. It provides automatic aircraft guidance along optimal routes and landing under category III IKAO conditions.
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Certain mechanical, electrical and hydraulic interfacing problems are to be solved. The Tu-334-120 could receive Western and Russian certification by the end of 1999. 
As Russian airlines will have to replace much of their fleets in the coming years, both partners in the project see a large market for the new aircraft.

ADI News: August 18, 1997 - Russia and Ukraine are finalizing a deal to set up a final-assembly line for the Tupolev Tu-334 at Isfahan, Iran. According to Tupolev, letter of intent for 160 aircraft already available from 14 Russian air companies.

Finally, after financial and weather delays, the Tu-334 got off the ground on February 8. 1999 at 12.50 pm, for a 31 minute maiden flight (see Maiden Flight Report). Test pilot Andrei Soldatenkov was at the controls, with Sergei Borisov, Evgeni Kuzmin, Evgeni Koudryatsev and Alexandre Philipsky also on board. In its first flight the aircraft was powered by two economical D-436(TI/T2/TP) turbofans designed by V. A. Lotarev. All IСАО specifications are met in respect of ground noise end engine smoke levels. Certification is now targeted for 2001, enough funding permitting. It is said that 1000 flights are needed to cover the test programme.

Tu-334 will be manufactured in two versions different by wing geometry. Three big plants will cooperate on this program - those in Kiev (AVIANT), Samara and Taganrog.

Pulkovo Airlines may became the first Russian campaign to operate new aircraft - 2 to 4 Tu-334 are scheduled to carry passengers in 2002 together with seriously upgraded Tu-154 and Tu-134.

Boeing 737
In 1967, the smaller, short-range 737 twinjet was the logical airplane to complement the 707 and the 727. There was increasing demand for transports in its category, but the 737 faced heavy competition from the Douglas DC-9 and the British Aircraft Corp. BAC-111.

To save production time, and get the plane on the market as soon as possible, Boeing gave the 737 the same upper-lobe fuselage as the 707 and 727, so the same upper-deck cargo pallets could be used for all three jets. The 737 later adopted the 727's cargo convertible features, which allowed the interior to be changed from passenger to cargo use in the 737-200 series.

The 737 had six-abreast seating -- a selling point, because this way it could take more passengers per load -- the DC-9 seated five abreast. The number of seats in the 737 also was increased by mounting the engines under the wing. This engine placement buffered some of the noise, decreased vibration and made it easier to maintain the airplane at ground level. Like the 727, the 737 could operate self-sufficiently at small airports and on remote, unimproved fields. The plane's performance in these conditions led to orders in Africa. Later, airlines in Central and South America, Asia and Australia bought the versatile jet.
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At first, the 737 was called the "square" airplane because it was as long as it was wide. The new technology made the position of flight engineer redundant; the 737's two-person flight deck became standard among air carriers. Nineteen 737-200s, 
modified as T-43 navigator trainers, served with the Air Force, and the last 737-200 was delivered Aug. 8, 1988.

By 1987, the 737 was the most-ordered plane in commercial history. In January 1991, 2,887 737s were on order and Models 737-300, -400 and -500 were in production. By 1993, customers had ordered 3,100 737s, and the company was developing the Next-Generation 737s -- the -600, -700, -800 and -900. The Next-Generation 737 models build on the strengths that made the 737 the world's most successful commercial airliner, while incorporating improvements designed for the 21st century.

The 126- to 149-seat 737-700 was launched in November 1993 and first delivered in December 1997. The 162- to 189-seat 737-800 was launched Sept. 5, 1994. The 110- to 132-passenger 737-600 was first delivered in 1998, and the 177- to 189-passenger 737-900 was first delivered in 2001.

The Boeing Business Jet, launched in 1996 as a joint venture between Boeing and General Electric and designed for corporate and VIP applications, is a high-performance derivative of the 737-700. The BBJ 2, announced in October 1999, is based on the 737-800 and has 25 percent more cabin space and twice the cargo space of the BBJ. Both provide unsurpassed levels of space, comfort and utility and are backed by a global support program with dedicated field service representatives.

On Aug. 29, 1997, the Navy awarded Boeing a contract to build 737-700 convertible/combi aircraft to replace the U.S. Navy's fleet of C-9 airlift transports, which have been in service since the early 1970s. Designated C-40A, the aircraft will be used for the Navy Unique Fleet Essential Airlift (NUFEA) mission, transporting both passengers and cargo around the world. The C-40A can operate in three configurations: an all-passenger (121) configuration, an all-cargo configuration of up to eight pallets, or 
a combination (or "combi") configuration that will accommodate up to three cargo pallets and 70 passengers.

Diamensions & Performance

First flight:
April 9, 1967


Model number:
737-100/-200


Classification:
Commercial transport


Span:
93 feet


Length:
93 feet 9 inches


Gross weight:
111,000 pounds


Cruising speed:
580 mph


Range:
1,150 miles


Ceiling:
35,000 feet


Power:
Two 14,000-pound-thrust P&W JT8D-7 engines


Accommodation:
2 crew, up to 107 passengers
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Boeing 747

During the late 1960s, some 50,000 Boeing people belonged to a group called "The Incredibles." These were the construction workers, mechanics, engineers, secretaries 
and administrators who made aviation history by building the 747 -- the largest civilian airplane in the world -- in less than 16 months.

The incentive for creating the giant 747 came from reductions in air fares, a surge in air-passenger traffic and increasingly crowded skies. Following the loss of the competition for the gigantic military transport, the C-5A, Boeing set out to develop a large advanced commercial airplane to take advantage of the high bypass engine technology developed for the C-5A. The design philosophy behind the 747 was to develop a completely new plane, and other than the engines, the designers purposefully avoided using any hardware developed for the C-5.

The 747's final design was offered in three configurations: all passenger, all cargo and a convertible passenger/freighter model. The freighter and convertible models loaded 8- by 8-foot cargo containers through the huge hinged nose.

The 747 was truly monumental in size. The massive airplane required construction of the 200-million-cubic-foot 747 assembly plant in Everett, Wash., the world's largest building (by volume). The fuselage of the original 747 was 225 feet long; the tail as tall as a six-story building. Pressurized, it carried a ton of air. The cargo hold had room for 3,400 pieces of baggage and could be unloaded in seven minutes. The total wing area was larger than a basketball court. Yet, the entire global navigation system weighed less than a modern laptop computer.

Pilots prepared for the 747 at Boeing training school. The experience of taxiing such a large plane was acquired in a contraption called "Waddell's Wagon," named after Jack Waddell, the company's chief test pilot. The pilot sat in a mockup of the 747 flight deck built atop three-story-high stilts on a moving truck. The pilot learned how to maneuver from such a height by directing the truck driver below him by radio.

The National Aeronautics and Space Administration later modified two 747-100s into Shuttle Carrier Aircraft. The next version, the 747-200, holds approximately 440 passengers and has a range of about 5,600 nautical miles. In 1990, two 747-200Bs were modified to serve as Air Force One and replaced the VC-137s (707s) that served as the presidential airplane for nearly 30 years.

The 747-300 has an extended upper deck and carries even more passengers than the -200. The 747-400 rolled out in 1988. Its wingspan is 212 feet, and it has 6-foot-high "winglets" on the wing tips. The 747-400 also is produced as a freighter, as a combination freighter and passenger model, and as a special domestic version, without the winglets, for shorter-range flights.

The longer-range 747-400 airplanes (also known as 747-400ERs), were launched in late 2000. The 747-400ER, which first flew July 31, 2002, is available in both passenger and freighter versions and has a range of 8,826 miles. It incorporates the strengthened -400 Freighter wing, strengthened body and landing gear, and an auxiliary fuel tank in the forward cargo-hold, with an option for a second tank. When the 747-400ER's full-range capability is not needed, operators can remove the tank (or tanks), freeing up additional space for cargo.
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Diamensions & Performance

First flight:
Feb. 9, 1969


Model number:
747-100/-200


Classification:
Commercial transport


Span:
195 feet 8 inches


Length:
231 feet 4 inches


Gross weight:
735,000 pounds


Cruising speed:
640 mph


Range:
6,000 miles


Ceiling:
45,000 feet


Power:
Four 43,000-pound-thrust P&W JT9D-3 engines


Accommodation:
33 attendants, 374 to 490 passengers

Boeing 757

The twin-engine, medium-range 757 is up to 80 percent more fuel efficient than the older 727 jetliners it was designed to replace, but retains the 727's short-field capability. The 757-200 carries up to 228 passengers and has a range of approximately 3,900 nautical miles.

The 757 and the 767 were developed concurrently, so both shared the same technological advances in propulsion, aerodynamics, avionics and materials. Flight decks of the 757 and 767 are nearly identical, so pilots can easily qualify to fly both.
The first 757 rolled out of the Renton, Wash., factory in 1982. On March 29, 1991, a 757, powered by only one of its engines, took off, circled and landed at the 11,621-foot-high Gongga Airport in Tibet. The airplane performed perfectly although the airfield was in a box canyon surrounded by peaks more than 16,400 feet high.

In 1996, the company launched the 757-300. It seats up to 280 passengers and has about 10 percent lower seat-mile operating costs than the -200, which has the lowest seat-mile operating cost in its market segment. The first 757-300 was delivered in 1999.

By then Boeing had delivered more than 1,000 757s. Four 757s were modified as replacements for the older 707-based VC-137 executive transports for government officials and designated C-32As.

Diamensions & Performance
First flight:
Feb. 19, 1982


Model number:
757-200


Classification:
Commercial transport
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Span:
124 feet 10 inches


Length:
155 feet 3 inches


Gross weight:
255,000 pounds


Top speed:
609 mph


Cruising speed:
500 mph


Range:
3,200 to 4,500 miles


Ceiling:
42,000 feet


Power:
Two 37,000- to 40,100-pound-thrust RB.211 Rolls-Royce or 37,000- to 40,100-pound-thrust 2000 series P&W engines


Accommodation:
200 to 228 passengers
Boeing 767

The Boeing 767, built in Everett, Wash., alongside the 747, can carry from 200 to 300-plus passengers. The 767 is a wide-body, double-aisle jet, but, like the smaller standard-body 757, is designed for fuel efficiency. Both planes have nearly identical digital cockpits, allowing crews to be easily qualified on both. The 767-200 was first ordered in 1978, and the last was delivered in 1994. Its extended-range model (767-200ER) entered service in 1984. The 767-300 was first ordered in 1986 and was followed by its extended-range model, first delivered in 1988.

The 767 family currently includes three passenger models -- the 767-200ER, 767-300ER and the 767-400ER. The 767-400ER, which first flew in 1999, can carry 304 passengers in a two-class configuration more than 7,000 miles. The 767 Freighter, based

 on the 767-300ER fuselage, rolled out in May 1995 and was first delivered in October 1995.
In December 1991, Boeing offered a modified 767 commercial jetliner as the platform for its Airborne Warning and Control System (AWACS), previously carried aboard the 707.

In 2000, Boeing launched the 767 tanker/transport designed to replace the aging KC-135s. Equipped with both the Boeing-developed boom-and-receptacle and the hose-and-drogue aerial refueling systems, the 767 tanker/transport offers maximum operational flexibility along with full European Union and NATO interoperability. While maintaining its tanker capability, the cabin area can be configured to carry passengers, cargo or both. In July 2001 the Italian Air Force announced the purchase of four 767 tanker/transports and options for two more.

Diamensions & Performance

First flight:
Sept. 26, 1981


Model number:
767-200
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Classification:
Commercial transport


Span:
156 feet 1 inches


Length:
159 feet 2 inches


Gross weight:
300,000 pounds


Cruising speed:
550 mph


Range:
3,840 to 7,800 miles


Ceiling:
43,199 feet


Power:
Two 48,000- or 50,000-pound-thrust P&W JT9D-R4D or 57,900-pound-thrust GE CF6-80A2 engines


Accommodation:
216 to 290 passengers
Boeing 777

The Model 777, the first entirely new Boeing airplane in more than a decade, was the first jetliner to be 100 percent digitally designed using three-dimensional computer graphics. Throughout the design process, the airplane was "preassembled" on the computer, eliminating the need for a costly, full-scale mock-up.

The 777 program was launched in October 1990 with an order from United Airlines. In June 1995, United flew its first 777 in revenue service. The Boeing board of directors authorized production of the 777-300 on June 26, 1995, and the first 777-300 was delivered to Cathay Pacific Airways in June 1998.

The 777 is the widest, most spacious airplane in its class and includes improvements in airfoil technology, flight deck design, passenger comfort and interior 
flexibility. Its greater payload and range capability result in lower operating costs to airlines, and its standard equipment includes many features that are optional on other airliners.

The airplane is larger than all other twinjet or trijet airplanes but smaller than the 747. It brings the twin-engine economic advantage to medium- and long-range markets. The 777 currently is available in five models: 777-200, 777-200ER (extended range), 777-200LR (longer-range), 777-300 and the 777-300ER. The 777-200 can take 305 passengers 5,210 miles; the 777-300 can carry 368 passengers 5,955 miles. Launched in February 2000, the 777-200LR and 777-300ER can fly 8,818 or 7,175 miles, respectively. The 777-300ER rolled out Nov. 14, 2002.

The 777 is the first airplane to have a rose named after it. The deep purple-red rose with a citrus-like fragrance was developed by Olympia, Wash., Western Independent Nurseries.

Diamensions & Performance

First flight:
June 12, 1994
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Model number:
777-200


Classification:
Commercial transport


Span:
199 feet 11 inches


Length:
209 feet 1 inch


Gross weight:
506,000 pounds


Cruising speed:
615 mph


Range:
4,210 to 8,270 miles


Ceiling:
37,900 feet


Power:
Two 74,500-/77,200-pound-thrust P&W 4074/4077 engines; two 74,500-/76,400-pound-thrust GE90-75B/76B engines; or two 74,600-/76,900-pound-thrust RR Trent 875/877 engines


Accommodation:
305 to 440 passengers

