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Description


Helicopter From Wikipedia, the free encyclopedia



Jump to: navigation navigation,, search  For other uses, see Helicopter see Helicopter (disambiguation). (disambiguation).



Helicopter



An LAPDBell 206



[hide hide]]Part of a series on



Categories of Aircr of Aircraft Supported by Lighter-Than-Air Lighter-Than-Air Gases (aerostats aerostats))



Unpowered  Balloon



Powered  Airship



Supported by LTA Gases + Aerodyna mic Lift Unpowered Powered  Hybrid airship Supported by Aerodynamic Lift (aerodynes aerodynes)) Unpowered Powered Unpowered fixed-wing Powered fixed-wing  Glider   Powered airplane  hang gliders (aeroplane)  Paraglider   powered hang gliders  Kite  Powered paraglider   Flettner airplane  Ground-effect vehicle Powered hybrid fixed/rotary wing  Tiltwing



Unpowered rot rywing  Rotor k ite



 Tilt t  Mono Tilt otor   Mono-tilt-rotor  rot ry-r ing  Col opt r  Powered rot ry-wing



 Autogyro  Gyrodyne ("Heli pl ne") er  Heli Powered aircraf t dr i en by f lapping  Ornit opt er  Ot er Means of Lif t Unpowered Powered  Hovercraf t  Flying Bedstead  Avrocar 



er is a type of rotorcraf t in which lif t and thrust are supplied by one or more A heli engine dr iven rotors. In contrast with f i ed-wing aircraf t this allows the helicopter to take off  and land ver tically, to hover, and to f ly forwards, backwards and laterally. These attr i butes allow helicopters to be used in congested or isolated areas where f i ed-wing aircraf t would not be able to take off or  land. The capability to eff iciently hover for extended per iods of time allows a helicopter to accomplish tasks that f ixed-wing aircraf t and other forms of ver tical takeoff and landing aircraf t cannot perform.



The word 'helicopter' is adapted from the French héli tè , coined by Gustave de Pontond'Amecour t in 1861, which or iginates from the Greek helix/ helik- (ȜȚț-) = 'spiral' or  'turning' and t eron (ʌĲİȡȩȞ) = 'wing'. [1][2] Helicopters were developed and built dur ing the f irst half-century of f light, with some reaching limited production, but it was not until 1942 that a helicopter designed by Igor  Sikorsky reached full-scale production,[3] with 131 aircraf t built. [4] Though most ear lier  designs used more than one main rotor, it was the single main rotor with antitorquetail rotor  conf iguration of this design that would come to be recognized wor ldwide as t he heli opt er .
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[edit] History The earliest references for vertical flight have come from China. Since 400 BC,[5]Chinese [6][ ] children have played with bamboo flying toys 7 and a 4th-century Chinese book, the [8]  Baopuzi (ᛴᧉሶ), is reported to describe some of the ideas inherent to rotary wing aircraft:



³



Someone asked the master about the principles of mounting to dangerous heights and traveling into the vast inane. The Master said, "Some have made flying cars with wood from the inner part of the jujube tree, using ox-leather [straps] fastened to returning blades so as to set the machine in motion ."[9]



´



da Vinci's "aerial screw" It was not until the early 1480s, when Leonardo da Vinci created a design for a machine that could be described as an "aerial screw", that any recorded advancement was made towards vertical flight. His notes suggested that he built small flying models, but there were no [ 0][ ] indications for any provision to stop the rotor from making the whole craft rotate .1 11 As scientific knowledge increased and became more accepted, men continued to pursue the idea of vertical flight. Many of these later models and machines would more closely resemble the ancient bamboo flying top with spinning wings, rather than Da Vinci's screw . In July 1754, Mikhail Lomonosov demonstrated a small coaxial rotor to the R ussian Academy of Sciences. It was powered by a spring and suggested as a method to lift



meteorological instruments. In 1783, Christian de Launoy, and his mechanic, Bienvenu, made a model with a pair of counter-rotating rotors, using turkey flight feathers as rotor blades, and in 1784, demonstrated it to the French Academy of Sciences. Sir George Cayley, influenced  by a childhood fascination with the Chinese flying top, grew up to develop a model of  feathers, similar to Launoy and Bienvenu, but powered by rubber bands . By the end of the century, he had progressed to using sheets of tin for rotor blades and springs for power . His writings on his experiments and models would become influential on future aviation  pioneers.[10]Alphonse Pénaud would later develop coaxial rotor model helicopter toys in 1870, also powered by rubber bands . One of these toys, given as a gift by their father, would inspire the Wright brothers to pursue the dream of flight.[12] In 1861, the word "helicopter " was coined by Gustave de Pontond'Amécourt, a French inventor who demonstrated a small, steam-powered model . While celebrated as an innovative use of a new metal, aluminum, the model never lifted off the ground . D'Amecourt's linguistic contribution would survive to eventually describe the vertical flight he had envisioned . Steam  power was popular with other inventors as well . In 1878 Enrico Forlanini's unmanned helicopter was also powered by a steam engine . It was the first of its type that rose to a height of 12 meters (40 ft), where it hovered for some 20 seconds after a vertical take-off . Emmanuel Dieuaide's steam-powered design featured counter-rotating rotors powered [ 0] through a hose from a boiler on the ground . 1 In 1885, Thomas Edison was given US$1,000 by James Gordon Bennett, Jr ., to conduct experiments towards developing flight . Edison built a helicopter and used the paper for a stock ticker to create guncotton, with which he attempted to power an internal combustion engine. The helicopter was damaged by explosions and one of his workers was badly burned . Edison reported that it would take a motor with a ratio of three to four pounds per horsepower   produced to be successful, based on his experiments .[13]JánBahýľ, a Slovak inventor, adapted the internal combustion engine to power his helicopter model that reached a height of 0 .5 meters (1.6 ft) in 1901. On 5 May 1905, his helicopter reached four meters ( 13 ft) in altitude [ ] and flew for over  1,500 meters ( 4,900 ft). 14 In 1908, Edison patented his own design for a helicopter powered by a gasoline engine with box kites attached to a mast by cables for a rotor, but it never flew .[15]



[edit] First flights



Paul Cornu's helicopter in 1907 In 1906, two French brothers, Jacques and Louis Breguet, began experimenting with airfoils for helicopters and in 1907, those experiments resulted in the Gyroplane No.1. Although there is some uncertainty about the dates, sometime between 14 August and 29 September  [3] 1907, the Gyroplane No . 1 lifted its pilot up into the air about two feet (0 . 6 m) for a minute . However, the Gyroplane No . 1 proved to be extremely unsteady and required a man at each corner of the airframe to hold it steady . For this reason, the flights of the Gyroplane N o. 1 are considered to be the first manned flight of a helicopter, but not a free or untethered flight .



That same year, fellow French inventor Paul Cornu designed and built a Cornu helicopter that used two 20-foot (6 m) counter-rotating rotors driven by a 2 4-hp (18-kW) Antoinette engine. On 13 November  1907, it lifted its inventor to 1 foot (0.3 m) and remained aloft for 20 seconds. Even though this flight did not surpass the flight of the Gyroplane No . 1, it was [n ] reported to be the first truly free flight with a pilot. 1 Cornu's helicopter would complete a few more flights and achieve a height of nearly 6 .5 feet (2 m), but it proved to be unstable [ ] and was abandoned. 3 The Danish inventor Jacob Ellehammer built the Ellehammer helicopter in 1912. It consisted of a frame equipped with two contra-rotating discs, each of which was fitted with six vanes around its circumference. After a number of indoor tests, the aircraft was demonstrated outdoors and made a number of free take-offs . Experiments with the helicopter continued [ 6] until September 1916, when it tipped over during take-off, destroying its rotors . 1



[edit] Early development In the early 1920s, Argentine R aúlPateras Pescara, while working in Europe, demonstrated one of the first successful applications of cyclic pitch .[3] Coaxial, contra-rotating, biplane rotors could be warped to c yclically increase and decrease the lift they produced . The rotor  hub could also be tilted forward a few degrees, allowing the aircraft to move forward without a separate propeller to push or pull it . Pescara was also able to demonstrate the principle of  autorotation, by which helicopters safely land after engine failure . By January 1924, Pescara's helicopter No. 3 could fly for up ten minutes .



Oehmichen N°2 1922 One of Pescara's contemporaries, Frenchman Etienne Oehmichen, set the first helicopter  world record recogni ed by the Fédération Aéronautique Internationale (FAI) on 14 April 1924, flying his helicopter  360 meters ( 1,181 ft). On 18 April 1924, Pescara beat Oemichen's record, flying for a distance of  736 meters (nearly a half mile) in 4 minutes and 11 seconds [ ] (about 8 mph, 13 km/h) maintaining a height of six feet (2 m) . 17 Not to be outdone, Oehmichen reclaimed the world record on 4 May when he flew his No. 2 machine again for a 14-minute flight covering 5, 550 feet ( 1.05 mi, 1.69 km) while climbing to a height of  50 feet (15 m).[17]Oehmichen also set the 1 km closed-circuit record at 7 minutes 40 seconds.[3] In the USA, George de Bothe at built the quadrotor De Bothe at helicopter for the United States Army Air Service but the Army cancelled the program in 1924, and the aircraft was scrapped.



Meanwhile, Juan de la Cierva was developing the first practical rotorcraft in Spain. In 1923, the aircraft that would become the basis for the modern helicopter rotor began to take shape [ ] in the form of an autogyro, Cierva's C.4. 18 Cierva had discovered aerodynamic and structural deficiencies in his early designs that could cause his autogyros to flip over after takeoff . The



f lapping hinges that Cierva designed for the C.4 allowed the rotor to develop lif t equally on the lef t and r ight halves of the rotor disk. A crash in 1927, led to the development of a drag hinge to relieve fur ther stress on the rotor from its f lapping motion.[18] These two developments allowed for a stable rotor system, not only in a hover, but in forward f light. Al ber t Gillis von Baumhauer, a Dutch aeronautical engineer, began studying rotorcraf t design in 1923. His f irst prototype "f lew" ("hopped" and hovered in reality) on 24 September 1925, with Dutch Army-Air arm Captain Flor is Al ber t van Heijst at the controls. The controls that Captain van Heijst used were Von Baumhauer's inventions, the cyclic and collective. Patents were grant ed to von Baumhauer for his cyclic and collective controls by the Br itish ministry of aviation on 31 January 1927, under pa tent number 265,272. In 1930, the Italian engineer CorradinoD'Ascanio built his D'AT3, a coaxial helicopter. His relatively large machine had two, two-bladed, counter-rotating rotors. Control was achieved  by using auxiliary wings or servo-tabs on the trailing edges of the blades,[19] a concept that was later adopted by other helicopter designers, including Bleeker and Kaman. Three small  propellers mounted to the airframe were used for additional pitch, roll, and yaw control. The D'AT3 held modest FAI speed and a ltitude records for the time, including altitude (18 m or  59 f t), duration (8 minutes 45 seconds) and d istance f lown (1,078 m or 3,540 f t).[19] In the Soviet Union, Bor is N. Yur iev and Alexei M. Cheremukhin, two aeronautical engineers work ing at the Tsent ral niy erog i rod inami he skiy n stit  t (TsAGI, Russian: ɐɟɧɬɪɚғɥɶɧɵɣ ɚɷɪɨɝɢɞɪɨɞɢɧɚɦɢғɱɟɫɤɢɣ ɢɧɫɬɢɬɭғɬ (ɐȺȽɂ), English: C ent ral   Aeroh ydrod   ynami In stit  t e ), construct ed and f lew the TsAGI 1-EA s ingle rotor helicopter, which used an open tubing framework, a four blade main rotor, and twin sets of 1.8-meter (6foot) diameter anti-torque rotors; one set of two at the nose and one set of two at the tail. Powered by two M-2 powerplants, up-rated copies of the Gnome Monosoupape rotary radial engine of Wor ld War I, the TsAGI 1-EA made severa l successful low altitude f lights. By 14 August 1932, Cheremukhin managed to get the 1-EA up to an unoff icial altitude of 605 met ers (1,985 f t), shatter ing d'Ascanio's ear lier achievement. As the Soviet Union was not yet a member of the FAI, however, Cheremukhin's record rema ined unrecognized.[20][21]  Nicolas Flor ine, a Russian engineer, built the f irst twin tandem rotor machine to perform a free f light. It f lew in Sint-Genesius-Rode, at the Laborat oireAérot echni e de Bel  g i e (now von Karman Institute) in Apr il 1933, and attained an altitude of six meters (20 f t) and an endurance of eight minutes. Flor ine chose a co-rotating conf iguration because the gyroscopic stability of the rotors would not cancel. Therefore the rotors had to be tilted slightly in opposite directions to counter torque. Using hingeless rotors and co-rotation also minimised the stress on the hull. At the ti me, it was one of the most stable helicopt er in exist ence.[22][23] The Bréguet-DorandG yropl ane Laborat oire was built in 1933. Af ter many ground tests and an accident, it f irst took f light on 26 June 1935. Within a shor t time, the aircraf t was setting records with pilot Maur ice Claisse at the controls. On 14 December 1935, he set a record for  closed-circuit f light with a 500-meter (1,600 f t) diamet er. The next year, on 26 Sept ember  1936, Claisse set a height record of 158 meters (520 f t). And, f inally, on 24 November 1936, he set a f light duration record of one hour, two minutes and 5 seconds over a 44 k ilomet er  (27 mi) closed circuit at 44.7 k ilomet ers per hour (27.8 mph). The aircraf t was destroyed in 1943 by an Alliedairstr ike at Villacoublay airpor t. [edit] Birth of an indu stry



First airmail service by helicopter in Los Angeles, 1947 Despite the success of the Gyroplane Laboratoire, the German Focke-WulfFw 61, first flown in 1936, would eclipse its accomplishments . The Fw 61 broke all of the helicopter world records in 1937, demonstrating a flight envelope that had only previously been achieved by the autogyro. In February 1938, Hanna R eitsch became the first female helicopter pilot, [citation needed ] exhibiting the Fw 61 before crowds in the Deutschlandhalle.  Na i Germany would use helicopters in s mall numbers during World War II for observation, tra nsport, and medical evacuation. The FlettnerFl 282 Kolibrisynchropter was used in the Mediterranean, while the FockeAchgelisFa 223 Drache was used in Europe.[citation needed ] Extensive bombing by the Allied forces prevented Germany from producing any helicopters in large quantities during the war . In the United States, Igor Sikorsky and W. Lawrence LePage, were competing to produce the United States military's first helicopter . Prior to the war, LePage had received the patent rights to develop helicopters patterned after the Fw 6 1, and built theXR -1.[24] Meanwhile, Sikorsky had settled on a simpler, single rotor design, the VS-300. After experimenting with configurations to counteract the torque produced by the single main rotor, he settled on a single, smaller rotor mounted vertically on the tailboom . Developed from the VS- 300, Sikorsky's R -4 became the first mass produced helicopter with a  production order for  100 aircraft. The R -4 was the only Allied helicopter to see service in World War II, primarily being used for rescue in Bur ma, Alaska, and other areas with harsh terrain. Total production would reach 131 helicopters before the R -4 was replaced by other  Sikorsky helicopters such as the R -5 and the R -6. In all, Sikorsky would produce over  400 [2 ] helicopters before the end of World War II . 5 As LePage and Sikorsky were building their helicopters for the military,Bell Aircraft hired Arthur Young to help build a helicopter using Young's semi-rigid, teetering-blade rotor  design, which used a weighted stabili ing bar . The subsequent Model 30 helicopter  demonstrated the simplicity and ease of the design . The Model 30 was developed into the Bell 47, which became the first helicopter certificated for civilian use in the United States. Produced in several countries, the Bell 47 would become the most popular helicopter model for nearly 30 years.



[edit] Turbine age In 1951, at the urging of his contacts at the Department of the Navy, Charles Kaman modified his K-225 helicopter with a new kind of engine, the turboshaft engine. This adaptation of the turbine engine provided a large amount of power to the helicopter with a lower weight  penalty than piston engines, with their heavy engine blocks and auxiliary components . On 11



December 1951, the Kaman K-225 became the f irst turbine-powered helicopter in the wor ld. Two years later, on 26 March 1954, a modif ied Navy HTK-1, another Kaman helicopter,  became the f irst twin-turbine helicopt er to f ly. However, it was the Sud AviationAlouette II that would become the f irst helicopter to be produced with a turbine-engine.[26] Reliable helicopters capable of stable hover f light were developed decades af ter f ixed-wing aircraf t. This is largely due to higher engine power density requirements than f ixed-wing aircraf t. Improvements in fuels and engines dur ing the f irst half of the 20th century were a cr itical factor in helicopter development. The availability of lightweight turboshaf t engines in the second half of the 20th century led to the development of larger, fast er, and higher performance helicopters. While smaller and less expensive helicopters still use piston engines, turboshaf t engines are the preferred powerplant for helicopters today.



[edit] Uses Due to the operating charact er istics of the helicopter² its ability to takeoff and land ver tically, and to hover for extended per iods of time, as well as the aircraf t's handling  proper ties under  low airspeed conditions² it has been chosen to conduct tasks that were  previously not possi ble with other aircraf t, or were time- or work-intensive to accomplish on the ground. Today, helicopter uses include transpor tation, construction, f iref ighting, search and rescue, and military uses.



Kern County (California) Fire Sikorsky S64Skycrane lif ting Depar t ment Bell a prefab house 205 dropping water on f ire



A Br itish HH-65 Dol phin Westland WAH- demonstrating 64 Apache attack  hoist rescue helicopter  capability



A Sikorsky S76C+ air  ambulance being loaded by f iref ighters



A helicopter used to carry loads connected to long cables or slings is called an aer ial crane. Aer ial cranes are used to place heavy equi pment, like radio transmission towers and large air  conditioning units, on the tops of tall buildings, or when an item must be raised up in a remote area, such as a radio tower raised on the top of a hill or mountain. Helicopters are used as aer ial cranes in the logging industry to lif t trees out of terrain where vehicles cannot travel and where environmental concerns prohi bit the building of roads.[27] These operations are referred to as longline because of the long, single sling line used to carry the load.[28] Helitack is the use of helicopters to combat wildland f ires.[29] The helicopters are used for  aer ial f iref ighting (or water bombing) and may be f itted with tanks or carry heli buckets. Heli buckets, such as the Bambi bucket, are usually f illed by submerging the bucket into lakes, r ivers, reservoirs, or por table tanks. Tanks f itted onto helicopters are f illed from a hose while the helicopter is on the ground or water is si phoned from lakes or reservoirs through a hanging snorkel as the helicopter hovers over the water source. Helitack helicopters are a lso used to deliver f iref ighters, who rappel down to inaccessi ble areas, and to resupply



f iref ighters. Common f iref ighting helicopters include var iants of the Bell 205 and the Er ickson S-64Aircranehelitanker. Helicopters are used as air ambulances for emergency medical assistance in situations when an ambulance cannot easily or quick ly reach the scene. Helicopters are also used when a  patient needs to be transpor ted between medical facilities and air transpor tation is the most  practical met hod for the safety of the patient. Air ambulance helicopters are equi pped to  provide medical treat ment to a patient while in f light. The use of helicopt ers as an air  ambulance is of t en referred to as MEDEVAC, and patients are referred to as being "air lif ted", or "medevaced". Police depar tments and other law enforcement agencies use helicopt ers to pursue suspects. Since helicopters can achieve a unique aer ial view, they are of ten used in con junction with  police on the ground to repor t on suspects' locations and movements. They are of t en mounted with lighting and heat-sensing equi pment for night pursuits. Military forces use attack helicopters to conduct aer ial attacks on ground targets. Such helicopters are mounted with missile launchers and miniguns. Transpor t helicopt ers are used to ferry troops and supplies where the lack of an airstr i p would make transpor t via f ixed-wing aircraf t impossi ble. The use of transpor t helicopters to deliver troops as an attack force on an ob jective is referred to as Air Assault. Unmanned Aer ial Systems (UAS) helicopt er systems of varying sizes are being developed by companies for military reconnaissance and surveillance duties. Naval forces also use helicopters equi pped with di pping sonar for antisubmar ine warfare, since they can operate from small shi ps. Oil companies char ter helicopters to move workers and par ts quick ly to remote dr illing sites located out to sea or in remot e locations. The speed over boats makes the high operating cost of helicopters cost effective to ensure that oil platforms continue to f low. Companies such as CHC Helicopt er , Br istow Helicopters, and Air Logistics specialize in this type of operation. Other uses of helicopters include, but are not limited to: y y y y y y y



Aer ial photography Motion picture photography Electronic news gather ing Ref lection seismology Search and Rescue Tour ism or recreation Transpor t



[edit] Desi n f eatures



Basic anatomy of a Helicopter 



[edit] Rotor system  M ain



article: Helicopter rotor 



The rotor system, or more simply rotor , is the rotating part of a helicopter which generates lift. A rotor system may be mounted hori ontally as main rotors are, providing lift vertically, or it may be mounted vertically, such as a tail rotor, to provide lift hori ontally as thrust to counteract torque effect . The rotor consists of a mast, hub and rotor blades .



A semirigid rotor system The mast is a cylindrical metal shaft which extends upwards from and is driven by the transmission. At the top of the mast is the attachment point for the rotor blades called t he hub. The rotor blades are then attached to the hub by a number of different methods .Main rotor  systems are classified according to how the main rotor blades are attached and move relative to the main rotor hub. There are three basic classifications: rigid, semirigid, or fully articulated, although some modern rotor systems use an engineered combination of these types. [edit] Antitorque configur ations



MD Helicopters 520N NOTAR  Most helicopters have a single main rotor, but torque created as the engine turns the rotor  against its air drag causes the body of the helicopter to turn in the opposite direction to the rotor . To eliminate this effect, some sort of antitorque control must be used . The design that Igor Sikorsky settled on for his VS-300 was a smaller rotor mounted vertically on the tail . The tail rotor pushes or pulls against the tail to counter the torque effect, a nd has become the recogni ed convention for helicopter design. Some helicopters utili e alternate antitorque controls in place of the tail rotor, such as the ducted fan (called Fenestron or  FANTAIL), and  NOTAR . NOTAR provides antitorque similar to the way a wing develops lift, through the use of a Coandă effect on the tailboom.[30] The use of two or more hori ontal rotors turning in opposite directions is another  configuration used to counteract the effects of torque on the aircraft without relying on an antitorque tail rotor . This allows the power normally required to drive the tail rotor to be applied to the main rotors, increasing the aircraft's lifting capacity . Primarily, there are three common configurations that use the counterrotating effect to benefit the rotorcraft . Tandem rotors are two rotors with one mounted behind the other . Coaxial rotors are two rotors that are mounted one above the other with the same axis . Intermeshing rotors are two rotors that are mounted close to each other at a sufficient angle to allow the rotors to intermesh over the top of the aircraft . Transverse rotors is another configuration found on tiltrotors and some earlier  helicopters, where the pair of rotors are mounted at each end of the wings or outrigger  structures. Tip jet designs permit the rotor to push itself through the air, and avoid generating torque.



[edit] Engines This section needs additional citations for verification. Please help improve this article by adding reliable references. Unsourced material may be challenged and removed . (September 2008)



The number, si e and type of engine used on a helicopter determinesthe si e, function and capability of that helicopter design . The earliest helicopter engines were simple mechanical devices, such as rubber bands or spindles, which relegated the si e of helicopters to toys and small models. For a half century before the first airplane flight, steam engines wer e used to forward the development of the understanding of helicopter aerodynamics, but the limited  power did not allow for manned flight . The introduction of theinternal combustion engine at the end of the 19th century became the watershed for helicopter development as engines  began to be developed and produced that were powerful enough to allow for helicopters able to lift humans.



Early helicopter designs utili ed custom-built engines or rotary engines designed for  airplanes, but these were soon replaced by more powerful automobile engines and radial engines. The single, most-limiting factor of helicopter development during t he first half of the 20th century was the amount of power produced by an engine was not able to overcome the engine's weight in vertical flight . This was overcome in early successful helicopters by using the smallest engines available. When the compact, flat engine was developed, the helicopter  industry found a lighter-weight powerplant easily adapted to small helicopters, although radial engines continued to be used for lager helicopters . Turbine engines revolutioni ed the aviation industry, and theturboshaft engine finally gave helicopters an engine with a large amount of power and a low weight penalty . The turboshaft engine was able to be scaled to the si e of the helicopter being designed, sothat all but the lightest of helicopter models are powered by turbine engines today . Special jet engines developed to drive the rotor from the rotor tips are referred to as tip jets. Tip jets powered by a remote compressor are referred to as cold tip jets, while those powered  by combustion exhaust are referred to as hot tip jets . An example of a cold jet helicopter is the Sud-OuestDjinn, and an example of the hot tip jet helicopter is the YH-32 Hornet. Some radio-controlled helicopters and smaller, helicopter-type unmanned aerial vehicles, such as R otomotion's SR 20 use electric motors.[31] R adio-controlled helicopters may also have piston engines that use fuels other than gasoline, such as Nitromethane. Some turbine engines commonly used in helicopters can also use biodiesel instead of jet fuel [32].



[edit] Flight controls This section does not cite any references or sources. Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed . (October 2008)



Cockpit of an Alouette III  M ain



article: Helicopter flight controls



A helicopter has four flight control inputs . These are the cyclic, the collective, the anti-torque  pedals, and the throttle. The cyclic control is usually located between the pilot's legs and is commonly called the c yclic stic or just c yclic. On most helicopters, the cyclic is si milar to a  joystick . Although, the R obinson R 22 and R obinson R 44 have a unique teetering bar cyclic control system and a few helicopters have a cyclic control that descends into the cockpit from overhead.



The control is called the cyclic because it changes the pitch of the rotor blades cyclically. The result is to tilt the rotor disk in a particular direction, resulting in the helicopter moving in that direction. If the pilot pushes the cyclic forward, the rotor disk tilts forward, and the rotor   produces a thrust in the forward direction . If the pilot pushes the cyclic to the side, the rotor  disk tilts to that side and produces thrust in that direction, causing the helicopter to hover  sideways. The collective pitch control or collective is located on the left side of the pilot's seat with a settable friction control to prevent inadvertent movement . The collective changes the pitch angle of all the main rotor blades collectively (i .e. all at the same time) and independently of  their position. Therefore, if a collective input is made, all the blades change equally, and the result is the helicopter increasing or decreasing in altitude . The anti-torque pedals are located in the same position as the rudder pedals in a fixed-wing aircraft, and serve a similar purpose, namely to control the direction in which the nose of the aircraft is pointed. Application of the pedal in a given direction changes the pitch of the tail rotor blades, increasing or reducing the thrust produced by the tail rotor and causing the nose to yaw in the direction of the applied pedal . The pedals mechanically change the pitch of the tail rotor altering the amount of thrust produced . Helicopter rotors are designed to operate at a specific R PM. The throttle controls the power   produced by the engine, which is connected to the r otor by a transmission . The purpose of the throttle is to maintain enough engine power to keep the rotor  R PM within allowable limits in order to keep the rotor producing enough lift for flight . In single-engine helicopters, the throttle control is a motorcycle-style twist grip mount ed on the collective control, while dualengine helicopters have a power lever for each engi ne . A Swashplate transmits the pilot commands to the main rotor blades for articulated rotors .



[edit] Flight conditions There are two basic flight conditions for a helicopter ; hover and forwardflight .



Helicopter hovering over boat in rescue exercise Hover  Hovering is the most challenging part of flying a helicopter . This is because a helicopter generates its own gusty air while in a hover, which acts against the fuselage and flight control surfaces . The end result is constant control inputs and corrections by the pilot to keep the helicopter where it is required to be . Despite the complexity of  y



y



the task, the control inputs in a hover are simple . The cyclic is used to eliminate drift in the hori ontal plane, that is to control forward and back, right and left . The collective is used to maintain altitude. The pedals are used to control nose direction or  heading. It is the interaction of these controls that makes hovering so difficult, since an adjustment in any one control requires an adjustment of the other two, creating a cycle of constant correction. Forward flight In forward flight a helicopter's flight controls behave more like that in a fixed-wing aircraft. Displacing the cyclic forward will cause the nose to pitch down, with a resultant increase in airspeed and loss of altitude . Aft cyclic will cause the nose to  pitch up, slowing the helicopter and causing it to climb . Increasing collective (power) while maintaining a constant airspeed will induce a climb while decreasing collective will cause a descent . Coordinating these two inputs, down collective plus aft cyclic or  up collective plus forward cyclic, will result in airspeed changes while maintaining a constant altitude. The pedals serve the same function in both a helicopter and a fixedwing aircraft, to maintain balanced flight. This is done by applying a pedalinput in whichever direction is necessary to center the ball in the turn and bank indicator .



[edit] Safety [edit] Limitations This section needs additional citations for verification. Please help improve this article by adding reliable references. Unsourced material may be challenged and removed . (September 2008)



HAL Dhruv performing aerobatics during the R oyal International Air Tattoo in 2008.



R oyal Australian NavySquirrel helicopters during a display at the 200 8 Melbourne Grand Prix The main limitation of the helicopter is its low speed . There are several reasons a helicopter  cannot fly as fast as a fixed wing aircraft . When the helicopter is hovering, the outer tips of 



the rotor travel at a speed determined by the length of the blade and the R PM. In a moving helicopter, however, the speed of the blades relative to the air depends on the speed of the helicopter as well as on their rotational velocity. The airspeed of the advancing rotor blade is much higher than that of the helicopter itself . It is possible for this blade to exceed t hespeed of sound, and thus produce vastly increased drag and vibration . SeeWave drag. Because the advancing blade has higher airspeed than the retreating blade and generates a dissymmetry of lift, rotor blades are designed to "flap" ± lift and twist in such a way that the advancing blade flaps up and develops a smaller angle of attack . Conversely, the retreating  blade flaps down, develops a higher angle of attack, and generat es more lift . At high speeds, the force on the rotors is such that t hey "flap" excessively and the retreating blade can reach too high an angle and stall . For this reason, the maximum safe forward airspeed of a [ ] helicopter is given a design rating called V NE, V elocit  y , Never E  ceed . 33 In addition, at extremely high speeds, it is possible for the helicopter to travel faster than the retreating blade which would inevitably stall the blade, regardless of the angle of attack . During the closing years of the 20th century designers began working on helicopter noise reduction. Urban communities have often expressed great dislike of noisy aircraft, and police and passenger helicopters can be unpopular . The redesigns followed the closure of some city heliports and government action to constrain flight paths in national parks and other places of  natural beauty. Helicopters also vibrate; an unadjusted helicopter can easily vibrate so much that it will shake itself apart. To reduce vibration, all helicopters have rotor adjust ments for height and weight . Blade height is adjusted by changing the pitch of the blade . Weight is adjusted by adding or  removing weights on the rotor head and/or at the blade end caps . Most also have vibration dampers for height and pitch . Some also use mechanical feedback systems to sense and counter vibration. Usually the feedback system uses a mass as a "stable reference" and a linkage from the mass operates a flap to adjust the rotor's angle of attack to counter the vibration. Adjustment is difficult in part because measurement of the vibration is hard, usually requiring sophisticated accelerometers mounted throughout the airframe and gearboxes. The most common blade vibration adjustment measurementsystem is to use a stroboscopic flash lamp, and observe painted markings or coloured reflectors on the underside of the rotor blades . The traditional low-tech system is to mount coloured chalk on the rotor tips, and see how they mark a linen sheet . Gearbox vibration most often requir es a gearbox overhaul or replacement . Gearbox or drive train vibrations can be extremely harmful to a pilot. The most severe being pain, numbness, loss of tactile discrimination and dexterity .



[edit] Hazards This article is in a list format that may be better presented using prose. You can help by converting this article to prose, if appropriate. Editing help is available. (October 2008)



As with any moving vehicle, unsafe operation could result in loss of control, structural damage, or fatality. The following is a list of some of the potential ha ards for helicopters:
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Settling with power , also known as a vor t ex r ingstate, is when the aircraf t is unable to arrest its descent due to the rotor's downwash interfer ing with the aerodynamics of the rotor. Retreating blade stall is exper ienced dur ing high speed f light and is the most common limiting factor of a helicopter's forward speed. Ground resonance affects helicopt ers with fully ar ticulated rotor systems having a natural lead-lag frequency less than the blade rotation frequency. Low-G condition affects helicopters with two-bladed main rotors, par ticular ly lightweight helicopters. Dynamic rollover in which the helicopter pivots around one of the sk ids and 'pulls' itself onto its side. Power train failures, especially those that occur within the shaded area of the heightvelocity diagram. Tail rotor failures which occur from either a mechanical malfunction of the tail rotor  control system or a loss of tail rotor thrust author ity, called Loss of Tail-rotor  Effectiveness (LTE). Brownout in dusty conditions or whiteout in snowy conditions. Low Rotor RPM, or  rot or droop, in which the engine cannot dr ive the blades at suff icient RPM to maintain f light. Wire and tree str ikes due to low altitude operations and take-offs and landings in remote locations.[34]



[edit] Deadliest crashes



1. 2002 Khankala Mi-26 crash: Mi-26 shot down over Chechnya in 2002; 127 k illed. 2. 1997 Israeli helicopter disaster : MH-53 crash in Israel in 1997; 73 k illed. 3. 1977 Israeli CH-53 crash: CH-53 crash near Yitav in the Jordan Valley on 10 May 1977; 54 k illed. 4. September 11, 1982, at an airshow in Mannheim, Germany a United States Army Chinook (ser ial number 74-22292) crashed k illing 46. [35][36] 5. 1986 Br itish International Helicopters Chinook crash: a Br itish International HelicoptersBoeing 234LR Chinook crashed in the Shetland Islands; 45 k illed. 6. 1992 Azerbaijani Mil Mi-8 shootdown: 44 k illed 7. 2009 Pak istan Army Mil Mi-17 crash: 41 k illed. 8. 26 January 2005: a CH-53E Super Stallion from HMH-361 crashed near ArRut bah, Iraq k illing all 31 service members onboard.[37]



[edit] See also y y y y y y y y y y



Autogyro Autorotation (helicopter) Backpack helicopter  Heli por t Gyrodyne Jesus nut (the top central big nut that holds the rotor on) List of rotorcraf t Miniature helicopter  Radio-controlled helicopter  Transverse Flow Effect
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Unmanned aer ial vehicle VTOL
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